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PREFACE

HE need for a weather glossary has been felt by American

meteorologists for some time. This is especially apparent when
it 1s considered that some meteorological terms have different mean-
Ings in other countries; and, on the other hand, a variety of names is
applied to the same thing or phenomenon. In this work, the terms
are defined as they are used by American writers in meteorology and
climatology, but attention is called to the different meanings given
them"in other countries when such are known.

“The basic collection of terms for a weather glossary was made by
Charles F. Talman, late librarian (1908-1936) of the United States
Weather Bureau, who accumulated in his time an enormous number of
weather terms gleaned from popular and scientific literature. In his
search for terms, he covered the period from Aristotle to the present
time, and included dialectical weather words. While he wrote no
formal definitions, he appended copious references, citations, and
personal notes which have been found invaluable. This great accu-
mulation of terms was available for use in the present work, and it
is hoped that it will always be preserved for investigators and students
throughout the English speaking world,

From the Talman list, terms were selected for this book which were -

- found in common use in meteorological writings of the past one hun-
dred years. To these were added the important and commonly used
terms found in publications since Talman’s time. Finally, terms were
chosen from suggestions contributed by many meteorologists who
had reviewed those terms already selected. Many terms included be-
long to other fields of science, but are considered useful because they
are also often found in meteorological works.

This work was designed to meet the general requirements for an
American weather glossary. It is not intended as a dictionary but
simply defines the words as used in relation to meteorology. The
terms, whether single words or phrases, are arranged alphabetically;
the parts of speech, spelling, and capitalization follow usages found

in standard American dictionaries. The references attached to the.

definitions indicate either sources of quotations or locations of more
extended discussions of terms.’

Most of the definitions have been revised since the first writing,
- some several times, but it would be presumptuous to assume that there
are no errors. Criticisms will be gratefully received, for it is hoped
that this work may be the basis for a more exhaustive glossary of the
weather. There may also be some who will desire to make suggestions
as to terms which should be added ; but the contributor will add greatly
to their value if references are included.

To the Chief of the United States Weather Bureau, Dr. F. W.
Reichelderfer, who initiated and gave unfailing support to the work,
. are due many thanks. Appreciation is-also extended to several mem-
bers of his staff for assistance in many particulars.
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Adequate acknowledgment for much assistance in the preparation
of this book cannot be made because many suggestions came by way
of informal discussions. Formal and sincere thanks are given to
Drs. C. W. Thornthwaite and H. R. Byers for reviewing many of the
definitions; to Dr. H. C. Willett, Mr. L. P. Harrison, and Mr. N. C.
Gerson, for supplying several definitions; and to Dr. H. W. Norton

- and Mr. G. W. Brier for reviewing and writing definitions of statis-

tical terms. Special thanks are due to Ens. J. K. McGuire for en-

thusiastic aid in rewriting many definitions. “ :
Finally, to Dr. E. W. Woolard grateful acknowledgement is made

for suggestions, valuable criticisms, and review of the entire work.
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. ‘Book, 1863, Ch. V'; passim.

WEATHER GLOSSARY

A, abbr—1. Abbreviation for ABsoLUTE . TEMPEhATURE, q v.
2. Abbreviation for alto, asin As. for the cloud form of ArrosTrRAaTUS,

o« Ve / -

A. A, abbr.—Abbreviation for approximate absolute (temperature).
See: APPROXIMATE ABSOLUTE THERMOMETRIC SCALE. ;

ablation, n.—The process by which ice and snow waste away due to
melting and evaporation.
~ The ablation factor measures the rate of this wasting away.
According to H. W. Ahlmann, in -the case of glaciers this factor .
amounts to 2.3 mm. per hour during the day, and 1.8 mm. per hour
during the night. He determined these values from observations
on glaciers taken during the months of July and August. .He also
found that “the ablation of the glacier reacts very sensitively in
relation to the meteorological elements, and especially in the matter
of sun radiation (degree of cloudiness), the temperature, the wind,
and the precipitation.” See¢: H. W. Ahlmann, Geografiska An-
naler, vol. 9, 1927, pp. 35-66; Geographical Journal, vol. 86, 1935,
p. 98, ‘ . :

* .abnormal, adj—1. Deviating from the normal by a considerable

amount. In meteorology, the term is applied to those values of
the weather elements, such as temperature, which deviate from the
normal values by amounts so much greater than usual that the '
deviations deserve comment. The term does not carry any quanti-
tative meaning, since its employment depends on good judgment
based on consideration of the past records of similar occurrences.
-2, Also uséd in the sense of above or below the normal value of
_an element, regardless of the degree of deviation. :
abnormality, n.—The state or condition of the weather or climate at
a time when abnormal values of any element occur. See: ABNOR-
MAL. ,
ab-polar current, n.—An air current moving away from either pole
in the direction of the equator. See: Robert FitzRoy, Weather
Abraham’s tree, n.—The popular name given to a cloud form consist-
ing of an assemblage of long feathers and plumes of cirrus, which
seem, by an effect of perspective, to radiate from a single point on
the horizon. According to popular tradition, it is a sign of rain
if the base of this cloud has the appearance of touching a sheet of
water. It is said, in effect, that it will rain when Abraham’s tree
has its foot.in the water. In the Uckermark, a district of Prussia,
a common saying is: “Abraham’s tree is blooming; it is going to
rain,” , ~ G
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abroholos 7 . absolute stability

abroholos, n.—Name for a Squary, q. v., frequent on the coast of
Brazil between Cape St. Thome and Cape Frio in the months of
May through August.

absolute, adj—1. Applied in climatology to the extreme highest and
lowest values of any given meteorological element which occur dur-
ing a particular period at the place of observation. For example,
the extreme highest temperature recorded during the years 1872-
' 1940 at Washington, D. C., is 106° F., and the extreme lowest is
—15° F. These are called the absolute maximum and the absolute
minimum temperatures, respectively, for the place and period.
2. Also applied to the difference between the absolute extremes de-
fined above. Thus, the absolute range of temperature at Wash-
ington, D. C., during the period 1872-1940 is 121° F. 3. In the

U. S. Weather Bureau, this term is also used to designate the great-

est. monthly range of temperature at a given place; that is, the
difference between the highest and lowest temperatures recorded
during -a month is called the monthly absolute range. 4. Used
in several other special senses, as ABsoLure CEmixe, ABSOLUTE
Huowmiprry, etc. S , : .
absolute altitude, n.—The height of an aircraft above the earth.
See: Nomenclature-for Aeronautics, Report No. 474, National Ad-
visory Committee for Aeronautics, 1937, p. 10. ' RS

absolute ceiling, n.—The maximum height above sea level at which

a given airplane would be able to maintain horizontal flight under
standard air conditions.” (Nomenclature for Aeronautics, Re-
port No. 474, National Advisory Committee for Aeronautics, 1937,
. 11.) See: Cemine; Barvoner Cemine; Service CrILinNg;
TaTIC CEILING.

absolute extremes, n.—See: ABSOLUTE. SR

absolute humidity, n.—1. The mass of water vapor present per unit
volume of space, 1. e., the density of water vapor; usually expressed
in grams per cubic meter or grains per cubic foot. This quantity
decreases with adiabatic expansion and increases with adiabatic
compression. . See: Apiasaric Process. 2. The gas pressure ex-
erted by the water vapor per unit area, expressed in barometric
units. Definitions 1 and 2 are equivalent, since at any given tem-
perature, vapor pressure varies directly as vapor density. 8. The
term is sometimes applied by heating engineers to the number of
grains of moisture per pound of moist air. This usage corresponds
to the meteorological definition of Seecrric Honyurry, q. v. - -

absolute instability, n.—1. The condition of a parcel of moist air,
the lapse rate in which is greater than the dry-adiabatic rate. - Con-
versely, absolute stability is characterized by a lapse rate less than
the moist-adiabatic. 2. Sometimes restricted to the state of a
layer of air in which the lapse rate exceeds that needed for: Auro-
CONVECTION, ¢. v. See: H. R. Byers, Synoptic and Aeronautical
Meteorology, 1937 p. 25 ; STaBILITY.

absolute maximum, n.—See: ABSOLUTE.

absolute minimum, n.—Se¢e: ABSoLUTE.

absolute stability, n.—See: Stasmiry.
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absolute temperature . - absorption

absolute temperature, n.—“Temperature as reckoned from a zero
- corresponding to the entire absence of transitional molecular mo-
. tion, on either the hydrogen constant volume or the Kelvin scale.”
(L. D. Weld, Glossary of Physics, 1937, pp. 1-2.) . R
absolute temperature scale, n.—A temperature scale defined by the
thermodynamic scale of Lord Kelvin, and hence also known as the
Kelvin scale,“which is independent of the specific properties of
~any substance, and is the fundamental or ultimate standard of ref-
- erence to which all other temperature scales are referred.

This scale is based on the average kinetic energy of a molecule
of an Ipear Gas, q. v. The zero point on the absolute scale is,
accordingly, that temperature at which molecular motion of the
gas is entirely absent. The equal intervals of temperature reck-

~oned from this AssoLuTE ZERO, q. V., “correspond to equal quan-.
tities of work derived from a working substance performing in
erfect Carnot cycles between the respective isothermals.” (L. D.
eld, Glossary of Physics, 1937, p. 120.)
Since an ideal gas is not found in nature, the absolute scale is in
. practice determined from such gases as hydrogen, helium, argon, .
oxygen,and nitrogen, whose temperature scales depart from that of
an ideal gas to a very small degree, especially between certain limits.
The degree of deviation is more or less accurately ascertainable by
experiment. Such gas thermometers are not used in practical work,
but the gas scale is transferred to substandards of other construc-
tion. : :

The absolute temperature scale is almost ' universally used in the : '
physical sciences, including dynamic meteorology, though the Cen-
TIGRADE and FAHRENHEIT SCALES, (. V., are generally employed in

. .recording temperatures for daily weather and climatological pur-
goses. See: R, B. Lindsay, General Physics, 1940, pp. 219-221;

hysics, ed. A. W. Duff, 8th ed., 1937, pp. 196-207.

absolute zero, n.—That point on the ABSOLUTE TEMPERATURE SCALE,
g. V., at which the linear velocities of the random molecular motions
of an ideal gas become zero, i. e., at which the molecules are at rest.
This occurs, according to recent experimental determinations, at
—273.18° C, %=0.03° C.

absorption, n.—In meteorology, a general term for the depletion
which radiant energy undergoes in traversing the earth’s atmos-
phere (either from sun to earth or from earth to space), and also in
penetrating the oceans or other bodies of water and the solid earth.

Radiant energy may be depleted by ScaTTERING, q. V., by irregular
reflection, or by being actually taken -into the molecules of the
permanent gaseous constituents of the atmosphere as well as into
the molecules of water vapor and the liguid and solid particles of

- "fog, haze, or dust suspended in the atmosphere. Strictly speaking,
* however, the application of the term should be limited to that part
.- of the depletion of radiant energy which results from true molecu-
. Jar absorption and transformation into heat or other forms of
energy, and should be distinguished from mere diversion through
scattering and diffuse reflection. It is estimated that, of the- total
radiant energy incident at the top of the earth’s atmosphere, 5 per-
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absorption bands ‘ : cewt e T AGE

cent is absorbed by the permanent gases, dust, and clouds in the
atmosphere, 12 percent is absorbed selectively by the atmospheric
water vapor; and 40 percent is absorbed at the surface of the earth.
See: C. L. Pekeris, The Development and Present Status of the
Theory of the Heat Balance of the Atmosphere, Massachusetts
Institute of Technology, Meteorological Course, Professional
Notes 5, 1932; SELECTIVE ABSORPTION; RADIATION; SCATTERING.
absorption bands, n.—Dark bands in the spectrum of radiant energy
resulting from ‘the absorption of particular wave lengths of the
radiation by the constituents of the medium through which it
asses. :
P The amount of absorption varies with rays of different wave
. , length or refrangibility, and is in general highly selective, produc-
-~ ing lines or bands according as the absorption is by atoms or mole-
cules; bands consist of aggregates of lines.
In meteorology, absorption bands in the sun’s spectrum are
“studied mainly for the information they give regarding the deple-
tion of solar radiation by the earth’s atmosphere, and the effects of
such-depletion on the ‘earth’s Hear BALANCE, q. v. See: ABSORP-
TION ;- RADIATION ; SELECTIVE ABSORPTION.
absorption coefficient, n.—The quantity %, in the equation,

I)‘ﬁI)\oe;k)\"

for the intensity /5 of radiation of wave length A, initially of in-
tensity ., after passiné through a thickness « of an absorbing
medium. There is a definite absorption coefficient for each wave
length of radiant energy and for each medium. See: Brer’s Law
OF * ABSORPTION. ) :
absorption spectrum, n.—The spectrum which results after any
" radiation has passed through an absorbing substance.
absorptivity, n.—The ratio of the radiant energy absorbed during
transmission through a medium to the incident amount, which ratio
varies from unity for a black body to zero for a perfectly trans-
parent body: . o )
:’ 1,
- =1,
; where A=absorptivity; /,=intensity radiant energy absorbed;
and /,=intensity of incident radiant energy.
Absorptivity has a different meaning from that of CorrriciENT
OF ABSORPTION, (. V., which is the value of % in the equation,

Li=Le ™™

where I, =intensity of incident radiation of wave length A after
passing through the mass m of the medium; /5, =intensity of in-
‘ " cident radiation of wave length A; e=Napierian base; m=mass of
! \medium passed through. See: Ar Mass; H. R. Byers, General
Meteorology, 1944, p. 15; Richtmeyer and Kennard, Introduction
" to Modern Physics, pp. 158, 162-164. S
Ac.; abbr—Abbreviation for AvrocuarvLus cloud. R
Acc., abbr.—Abbreviation for Arrocumurus CasteLnaTus cloud.
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acceleration . _ acclimate

acceleration, n.—The time rate of change of velocity, either linear
or angular; it may be either positive or negative. Kxpressed alge-
braically, linear acceleration is

s

ol
—dt di?
- where I=distance, v=linear velocity, {=time; and angular accel-
. eration is
_do_d¥
AT Tde

where §=angle, expressed in radians, o=angular velocity. The
angular acceleration of a body may also be described by the asso-
ciated linear acceleration of any point of the body along the tangent

" to its path. Meteorology frequently involves linear accelerations
of pressure centers, fronts, centers, troughs, wedges, etc.

acceleration potential, n—A scalar function of space and time
Q(2,y, 2, ¢) whose negative gradient at any point is equal to a- force
per unit mass. Thus, if 4.f. is a force per unit mass,

b.f.=—grad Q,
where o [o]=L/T"
This is equivalent to
o0 o0 o0
X=—a_x’ Y=_a'—“y7 Z=_a*z’

where X, ¥, Z are the Cartesian components of force per unit mass;
i: e., the partial derivatives of the acceleration potential give the
components of the acceleration. The force is perpendicular to the
surfaces Q=constant. ' A '

In meteorology the term acceleration potential has been applied

~ toquantities such as y=0C,7+gz,and related functions. Ina hydro-

statically balanced atmosphere, the quantity y possessed the prop-
erty that . ’ .

1 QIEL_@_; ; _1 329:_(9\1/

; 5?; ay x,0 ;

where the derivatives in, the right members represent the rate of
variation of ¢ in an individual 6 (potential temperature) surface,
with respect to variations in the horizontal co-ordinates of this
surface. Although the physical distribution of ¢ does not strictly
satisfy the requirements for: potential, it is possible to imagine an
apparent or derived distribution which does. If the distribution
of y in the ¢ surface is projected vertically into a horizontal plane
@, y (as it would in fact be, on a map), the distribution so obtained
Possesses the property that its (horizontal) gradient is equal to the
(horizontal) pressure force per unit mass.

acclimate, 2. ¢., v. 7.—To habituate or to cause habituation to a differ-

ent climate, spontaneously and naturally; not synonymous with
‘acclimatize, which refers to the habituation of animals to a foreign
climate through the application, at least in part, of artificial means.

-
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acclimation zrl*=ic line

acclimation, n.—The process of becomins aox™™= 1=z Tmw =)= szmeously
accustomed to a different. climate; not symczz— wooz zeclima-
tization, by which is meant becoming accc=c—=3 s = diTerent
climate through the intervention of man, a isS==>-— T=ccgnized
by several dictionaries. See: P. Topinard, Anthropelezr, London,
1878, p. 393. ’ ~
acclimatization, 7.—The adaptation of animals or plants to a dif-
ferent climate, through a process in which nature is assisted by the
intervention of man. i
aeclimatizes v. £.="To bring about the adaptation of animals sz plants
to a different climate, in part by the intervention of man.
accumulated excess (or deficiency), n.—A phrase used in the U. S.
- Weather Bureau to indicate the total excess or deficiency from the
normal of either temperature or precipitation from any stated time,
~ as the beginning of the month or of the calendar year to date. - .
The accumulated excess (or deficiency) of temperature since
January 1st of the current year to any date for any station is the
~ difference between the sum of the daily means since January 1st
and the sum of the daily normals. The average daily excess (or
deficiency) of temperature is the result obtained by dividing the
accumulated excess (or deficiency) by the number of days in the
period considered. ’ : :
The accumulated excess (or deficiency) of precipitation at any
time is the difference between the sum of the daily normals and
the accumulated amount from the beginning of the period.
An accumulated excess is indicated by a plus sign, and a deficiency
"by a minus sign. ' , RE
accumulated temperature (or cumulative temperature), n.—An
index to both the amount and the duration of an excess or deficiency
~of air temperature above or below an adopted standard, or base
" temperature; usually expressed by means of the total of Dayx
Drerers, q. v., for a given period. :
- An index of this type was first introduced primarily for agricul-
tural purposes, and 42° F. has been adopted in England and most
European countries as the base temperature.  This standard was
suggested by A. de Candolle (Géographie botanique, 1855) as the
"critical temperature, above which the sun’s heat is effectual in start-
ing and maintaining plant growth and in completing the ripening
of crops in a European climate. The summation of day degrees
may begin with the first of January, the first of December, or the
date of sowing the seed, according to the special crop or.plant. It
has been' ascertained, by calculation from a considerable series.of
hourly observations at various places, that the accumulated temper-
ature may be computed, with a very close approximation to the-
truth, from the observed difference between base temperature and
the mean of the daily maximum and minimum temperatures. See:
J.-W. Moore, Meteorology, 2d ed., 1910, pp. 35-36, 351; J. Hann,
Handbook of Climatology, tr. R. D. Ward, Pt. I,.1908, pp. 26-28.
aclinic line, n.—8e¢: Maenrric EQuaror. ‘ '
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acoustic cloud . ‘ ‘ ‘édiai)at

’

acoustic cloud, n.—A cloud occurring at a boundary between two air
layers, where there is a sharp difference between the densities of the

- air masses (owing to differences in temperature or humidity, or

* Dboth), so that sound waves are reflected from the interface. .

" “If the chdnge in density is gradual through a distance of many
wave lengths . . . reflection is practically absent. ... For in-
stance, there can be no reflection of sound from the gradually attenu-
ating upper layers' of the atmosphere, as demonstrated by Lord
Rayleigh.” (W. J. Humphreys, Physics of the Air, 8d ed., 1940,
p. 425.)

acoustics, n.—See: ATMOSPHERIC A COUSTICS. “

actinic, adj.—1. Applied to light capable of initiating or causing
chemical changes, as in photography or the fading of colors. 2. Ap-

- plied to wave lengths of light too small to affect our sense of sight,
such as the ultraviolet rays. 7

actinic balance, n.—Another name for the BoLomETER, . v., an instru-
ment designed to measure the distribution of radiant energy in the
solar spectrum. . ~

actinogram, n.—The record of an AcriNocrarm, q. v.

actinograph, n.—A self-registering A criNOMETER, q. V.

actinometer, n.—A general name for any instrument used to measure

_ theintensity of radiation. The following classes of actinometers, all

*used in connection with solar radiation,.are of particular interest in

- meteorology:-(1) Pyrheliometers, which measure the intensity of
the sun’s radiant energy by means of its heating effects; (2) Photom-
eters, which measure its intensity in terms of the brightness of visi-

- ble radiation; (3) Chemical actinometers, which measure its in-

* tensity by means of the chemical action of the sun’s rays. See¢: Bor-
OMETER ; PHOTOMETER ; PYRHELIOMETER ; SUNSHINE RECORDER.

actinometric, adj.—Pertaining to AcriNoMETRY, q. V. ~

actinometry, n.—The science of measuring radiant energy, particu-
" Iarly that of the sun, in its thermal, chemical (actinic), and Iuminous

.. aspects, ‘ .

action center, n.—Se¢¢: CENTER OF ACTION. L

actual elevation, n.—A phrase used in the U. S. Weather Bureau to

““denote the height above mean sea level of the zero point of a weather
station barometer. For detailed information, read Circular F, In-

*“strument Division, U. S. Weather Bureau, 7th ed., 1941, pp. 65-68.

" See: StarroN ELEVATION. _ . S

actual pressure, n.—The atmospheric pressure obtained from the ob-

+ served reading of the barometer- by applying the necessary. cor-
< rections for temperature, gravity, and instrumental errors.” See:

#> Circular F, Instrument Division, U. S. Weather Bureau, 7th ed.,

711941, 'p. 68. ' : o

’adi_abzif,p n.—A line of constant potential temperature on an Adiabatic

+"CHART, q. V., or the path along which a thermodynamic change takes

- placein a system when there is no exchange of heat with the environ-

-iment. oo T R : I

% . In-the case of the atmosphere, two kinds of adiabats are dis-

*/ tinguished : the dry and the wet (or moist).. A dry adiabat is a
temperature-height or temperature-pressure curve along which a
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adiabatic ‘ ., adiabatic chart

rising or sinking air parcel will move, provided no saturation occurs
and provided, of course, that no heat 1s given to or taken from the
air during its motion. 'Similarly, a wet adiabat (saturation or con-
densation adiabat) is a temperature-height or temperature-pressure
curve along which a parcel of saturated air will travel. See:
Ap1apaTic; Apiaaric GrapiENT (or Lapse RATe); ApiasaTic
Procgss. :

adiabatic, adj.—Applied to a thermodynamic process during which no
heat is communicated to or withdrawn from the body or system con-
cerned. In the atmosphere, adiabatic changes of temperature occur
only in consequence of compression or expansion, accompanying an
increase or decrease of atmospheric pressure. Thus, a descenging

- body of air undergoes compression and adiabatic heating, while an
ascending air parcel experiences expansion and adiabatic cooling.
Such changes are also described as dynamic heating and cooling.
See: ApiasaTic GrapieNT (or Lapse RATE). ,

The use of the term “adiabatic” seems to antedate 1876, as Guld-
berg and Molin, in their “Studies on the Movements of the Atmos-
phere” (dated 1876, revised 1883) say: “The equation between the
pressure and the volume reﬁresents a’line that has been called the
adiabatic line” (The Mechanics of the Earth’s Atmosphere, col-
lection of translations, by C. Abbe, 3d collection, 1910, p. 129.)

Rankine first used the expression, “curves of no transmission of
heat,” which contains the idea of an adiabatic curve, in his article,
“On the Geometrical Representation of the Expansive Action of

_Heat and the Theory of the Thermodynamic Engines,” in Philo-
sophical Transactions of the Royal Society of London, vol. 144, p.
115. Schmid (Lehrbuch der Meteorologie, Leipzig, 1860, p. 38)
gives the adiabatic equation, but does not use the term “adiabatic”
anywhere in the book. ; . ’

adiabatic chart (or diagram), n.—A thermodynamic diagram with
pressure and temperature as co-ordinates, which shows “the thermo-
dynamic states of atmospheric air over a wide range of conditions
and by which the changes of state and the energy transformations
during any prescribed process may be traced out.” (E. W. Woolard,
Physical Interpretation of the Weather, Journal of Applied Physics,
Vol. IX, 1938, p. 12.) :

- On an adiabatic chart, the abscissa is temperature in centigrade
degrees, increasing towards the right; the ordinate is pressure on
a logarithmic scale, decreasing upward. The dry adiabats are rep-
resented as solid curves running from the upper left-hand corner
to the lower right; the moist adiabats are similar diagonal curves,
whose slope approaches that of the dry adiabats near the top of the
chart, but deviates greatly near the bottom. Dotted lines, whose
slope is close to the vertical, give values of the saturation Serciric
Huoairy, q. v. See: H. R. Byers, Synoptic and Aeronautical Me-
teorology, 1937, pp. 34-37; B. Haurwitz, Dynamic Meteorology,
1941, pp. 49-54; L. P. Harrison, Meteorology, 1942, pp. 81-86; R. H.
Weightman, Forecasting from Synoptic Weather Charts, U. 8.
Department of Agriculture, Miscellaneous Publication 236, Wash-
ington, 1936. : : s o
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adiabatic equilibrium : . adiabatic process

By plotting on this chart the values of temperature, pressure, and
specific humidity at various levels in the atmosphere, as obtained
from a SouxnpiNg, q. v., the conditions in the vertical with respect
to stability, available energy, etc., may be determined. Further-
more, many of the weather phenomena to be anticipated from the
existing meteorological circumstances may be inferred.

adiabatic equilibrium, n.—The state prevailing within a layer of the
atmosphere when the prevailing Lapse Rate, q. v., equals the dry-
adiabatic rate of cooling, i. e., when the air is in neutral equilibrium.
See: ApiaBatic; StapiLITY.

adiabatic expansion, #.—An expansion during which no heat enters
or leaves the substance. Air that rises in the atmosphere expands
under the decreased pressure practically adiabatically because the
process is so rapid. See: ApiasaTic Process.

adiabatic gradient (or lapse rate), n.—A Larse Rare, q. v.; equal
to the rate of decrease of temperature of a sample of adiabatically ~
ascending air. For dry §i. e., unsaturated) air it is approximatel
1° C. per 100 meters. After saturation is reached, the rate of cool- -
ing, now called the saturated-adiabatic lapse rate, is less than the
dry-adiabatic, since it is decreased by the heat of vaporization that
is reledsed in the formation of liquid droplets from the water vapor.
This saturated-adiabatic rate depends upon temperature and to
some extent upon pressure, and therefore has no fixed value. It
varies from 0.04° C. to 1° C. per 100 meters. See: Aprapar;
ApraBaTic; ApiaBaTic Process.

adiabatic heating, n.—See: Aprasaric Process.

adiabatic process, n.—A thermodynamic process in which no heat ex-
change occurs between the working system and its environment;
closely approximated in the atmosphere by an element of air in a
rapidly ascending or descending current. If an unsaturated air
parcel whose temperature is above the freezing point moves upward,
the resulting adiabatic process may be djvided into four successive
stages. These are: (1) Dry (unsaturated) stage, in which the
air cools at practically the dry-adiabatic rate, that is, at about 1°
C. for every 100 meters of lifting, until it reaches the temperature at
which saturation occurs; (2) Rain stage, in which it continues to
ascend and cool, but now at the saturated adiabatic rate, until it
reaches the freezing point; (3) Hail stage, in which it continues
to rise, but remains at the freezing temperature until all its liquid
water content is changed to ice, since the adiabatic cooling is bal-
anced by the heat of fusion given out by the water; (4) Snow stage,
in which the air, still saturated, continues to cool as it rises; con-
densation takes place as in the rain stage, though now the water
forms directly into ice crystals. This part of the process continues
until the air is dry, after which it cools at the dry-adiabatic rate.

It is assumed that in each of these stages the products of con-
densation, in any form whatsoever, are carried along with the
element of air. 1f the adiabatic process just described were now re-
versed, the four stages would take place in reverse order, and the air
would arrive at its starting point with the same temperature and
qmoisture content it had in the beginning. This type of process, -
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" accordingly known as the reversible-condensation-adiabatic process, -
seldom occurs in nature, for the products of condensation inevitably
drop out, at least in part, as rain, hail, or snow, and the process is
really intermediate between an adiabatic and a PsEUDO-ADIABATIC
Process,q.v. See:D.Brunt, Physical and Dynamical Meteorology,
1939, pp. 59-60, 63-65; B. Haurwitz, Dynamic Meteorology, 1941,

- pp. 4749; W. J. Humphreys, Physics of the Air, 3d ed., 1940, pp.
- 30-34. )

adiabatic region, n.—The TROPOSPHER\E, q. v.; that part of the atmos-
phere below the TropoPaUSE, q. V.

‘adiabatic temperature change, n—See: ApraBaTic ProcEss. :
adret, n.—A sunny slope in the Alps; also called the “sonnenseite.”
See: Usac; W. G. Kendrew, Climate, 1930, p. 226. v :
advection, n.—1. Horizontal flow of air at the surface or aloft; one

\ * of the means by which heat is transferred from one region of the
earth to another, 2. In a more restricted sense, the drawing in
of air in a horizontal direction; as in the case in the surface Iayers
of a cyclone; its opposite is divection. See¢: ApVECTIVE. '

advection fog, n.—A type of fog due to the transport of warm air over

" a cold surface, either land or water, or to the transport of cold
air over a warm-water surface. Since many fogs are caused by the
joint action of two or more processes, fogs that are classified as of .

~ the advection type may have been formed in part in other ways.
H. C. Willett, in his article on “Fog and Haze, their Causes, Dis-
tribution, and Forecasting,” Monthly Weather Review, vol. 56,
1928, pp. 435468, classifies advection fogs as follows:

A. Types due to the transport of warm air over a cold surface.
- 1. Monsoon fog. :
2. Sea fog occurring near contrasting water temperatures.
3. Tropical air fog.
4. Tropical air haze.

B. Types due to the transport of cold air over a warm-water
surface.
1. Arctic sea smoke.
-9, Autumn early morning steam mists over lakes, rivers, etc.

advective, adj—1. Pertaining to atmospheric phenomena or condi-
. tions in which advection, or the transfer of air by horizontal mo-
- tion, is the dominating influence. See: ApvecTroN. 2. Also used
in a sense complementary to divective, that is, to denote a flowing
~in of air-toward one point, as in the case of the surface winds'in
. a cyclone. “Advective influence upon a surface is the influence
" which catses air to cross the line of a closed curve drawn on the
surface, from without to within, and divective influence is an in-
fluence which causes air to cross the line of a closed curve drawn
" on the surface, from within to without.” (N. Shaw, Manual.of
Meteorology, Vol. ITI, 1940, p. 898.) , R
advective region, n.—1. The name proposed by Gold and Harwood in
- 1909 for the upper region of the atmosphere, now-known .as the
_ stratosphere, in which the motion of the air is assumed to take

[10]
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place mainly by Apvrcrion, q. v., as distinguished from the lower,
or convective region, of the atmosphere. 2. Also used by Sir
Napier Shaw, as follows: “The boundaries of regions of normally
heavy rainfall can designate for us the ‘advective regions’ to which

- air must normally flow in order to make good the loss by convexion
(sic), and contrariwise the boundaries of the regions where there is
no rainfall, or next to none, will identify the ‘divective regions’
from which air must normally flow to meet the convective require-
ments of the advective regions.” (Manual of Meteorology, Vol.

- TII, 1930, p. 404.) o ’

advective thunderstorm, n.—A thunderstorm resulting from instabil-

- ity produced by horizontal advection of colder air at higher levels
or by horizontal advection of warmer air at lower levels, or' by a
combination of both. ‘

-aeolian, adj—Pertaining to the action or effect of the wind on strings
.and wires, which produces musical tones, the so-called Arorran
Toxes, q. v. V

aeolian tones, n.—Musical sounds produced by the wind flowing past

- a stretched wire or a cylinder; first explained in 1878 by Strouhal,
who found that the tones were caused by vortices produced on the
leeward side of such objects; the vortices are unstable and vibrate
from side to side in a manner similar to the flapping of a flag in a

_ breeze. Their vibrations are communicated to the stationary air,
thence to the ear. The object itself may not vibrate; but the tones
are loudest when they are reinforced by its vibration, which occurs
when its natural periods of vibration or harmonics correspond with
those of the vortices. ‘

aerobiology, n.—The science which treats of the small organisms, both
plant and animal, that are borne aloft by the air; and investigates
their behavior in the air and their effects on other organisms.
aerodynamic, adj—Pertaining to the laws of motion of air or other
ases. . :

ae%odynamic balance, n.—An instrument used to measure wind pres-
sure on surfaces. See: Hunsaker et al., Report on Wind Tunnel
Experiments in Aerodynamics, Smithsonian Miscellaneous Collec-
tions, vol. 62, No. 4, pl. 3. :

aerodynamic laboratory (or observatory), n.—A laboratory ‘in
which the essential object 1s research on the resistance of the air to
moving bodies and the application of this research to the progress

-of aerial navigation. See: ArropyNAMICS.

-aerodynamics, n.—A branch of physics which “may be defined
broadly as the science of motion of air or an aeriform fluid. Com-
monly, air alone is implied in the word. This is especially true
when the name is used by engineers. With them it is the analogue
of hvdraulics, which is the science of motion of water. Both sci-
ences treat not only of the motion of their peculiar media, but also
of its effect on objects or machinery connected with the fluids.” (A.
¥, Zahm, Elements of Theoretical Aeromechanics, Pt. IT, Journal
of the Kranklin Institute, 1912, vol. 173, p. 251.) R
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aerogram, n.—1. The record traced by an ArrocrarH, q. v. 2. A

" TraERMODYNAMIC DI1agrAM, q. V., devised by Refsdal, in which the
abscissa is the logarithm of temperature and the ordinate is tem-
perature times the logarithm of pressure. See: S. Petterssen,
Weather Analysis and Forecasting, 1940, pp. 51-54; E. W. Hewson
and R. W. Longley, Meteorology, Theoretical and Applied, 1944,
p- 65.

"aerograph, n.—An instrument used with kites and balloons to record
automatically and simultaneously several meteorological elements,
such as barometric pressure, temperature, and humidity. See:
METEOROGRAPH. '

aerographer, n.—A term used in the United States Navy and applied
to enlisted men who have taken a course of study in aerography
and who perform aerological duties, such as taking observations
of all kinds, recording and charting data, making weather maps
and energy diagrams, and forecasting the weather. - o

aerography, n.—The science of the atmosphere, but dealing especially
with the description of the atmosphere as a whole and its various
phenomena.

aerology, n.—1. A term often used synonymously with meteorology,
and thus meaning the science of the atmosphere. The fundamental
principles of meteorology -and aerology are the same. See: M-
TEOROLOGY, 2. As a subdivision of meteorology, the study of the
free atmosphere throughout its vertical extent, distinguished from
studies confined to the layer of the atmosphere adjacent to the
earth’s surface. Aerological investigations are made directly by
means of pilot balloons, sounding balloons, and airplanes. They
are also made indirectly by visual observations from the ground,
including observations of clouds, meteor trails, the aurora, etc.

aerometeorograph, n.—1. An instrument specially adapted for use
on airplanes and dirigibles for the simultaneous recording of atmos-
pheric pressure, temperature, and humidity. See: Instructions for
Making Aerological Observations, U. S. Weather Bureau, 1930,
p- 69. 2. An AEroeraPH, q. V.

aeronautical meteorology, n.—The branch of MerEorOLOGY, q. V., COn-
cerned with weather insofar as it affects aviation. It uses the tech-
niques of Sy~opric MEeTEOROLOGY, q. V., With special attention to
conditions in the atmosphere that are important for flight, such
as upper winds, icing, turbulence, thunderstorms, etc.; and also the
data of climatology relevant to planning airways, laying out air-
ports, ete. . : : ’

aerosol, n.—1. A dispersed system in which the dispersion medium is
a gas. 2. An aggregation of dispersed particles suspended in the
atmosphere. 3. The special type of colloid, formed by the liquid
or solid particles, organic and inorganic, and the gases of the atmos-
phere in which these particles float. See: W. J. Humphreys, Col-
loi;in;leteorology, Colloid Chemistry, ed. J. Alexander, 1926, Vol. I.
p. 424. ] . v
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aerostatic balance, n.—An instrument for weighing air. See: Ar
Poisk. ‘ . :
aestival, adj—Pertaining to summer. Se¢: Arstivarion ; HIsERNAL;
HisernaTION. :
. aestivation, n.—A state of dormancy of certain animals, fishes, reptiles,
and insects during the summer. This summer state of torpidity is

due, it is thought, to lack of either food or water, or both. See:

- Higer~NATION. :
afterglow, n.—1. A broad high arch of radiance or glow seen occa-
sionally in the western sky above the highest clouds in deepening
twilight, caused by the scattering effect exerted upon the compo-
nents of white light by very fine particles of dust suspended in the
upper atmosphere. 2. The name of one stage in the AvpExcrow,
V. - ~
afterheat, n.—The warm weather of INprax SuaMer, q. v.

aftersummer, n.—A recurrent mild period in autumn; InpIan -

SuMMmER, q. V.
-agonic line, n.—A line passing through points on the earth’s surface

at which the magnetic declination is zero, that is, where the mag-’

netic needle points to true north. :
agricultural climatology, n.—The branch of climatology which deals
with climate in its relation to agriculture.

The climate of a place largely determines its natural vegetation
(though other factors, such as its soil, are important), the kind
of crops that can be profitably raised, and, therefore, the types of
farming in which the inhabitants engage. ‘ :

Agricultural climatology and agricultural meteorology cannot
easily be differentiated, and by many the terms are used inter-
changeably. However, some relations of weather and farming,
such as the cumulative effect of the weather of a particular summer
on a certain crop, are obviously meteorological, while others, such
as the average length of the growing seasons'in various parts of a
country, are clearly climatological.

air, n.—1. The mixture of gases comprising the earth’s ATaosPHERE,
A , ‘
a ‘ 'PHYSICAL CONSTANTS FOR AIR
Weight of dry air at standard pressure and temperature=0.001293
gm ecm™3,

‘Critical constants:

pressure  =37.2 atmospheres
temperature = —140.7° C.
volume =0.00468 ;

- Specific heat of dry air at constant volume=0.1707 cal gm= deg.
- Specific heat of dry air at constant pressure=0.2396 cal gm-* deg-.
. Characteristic gas content for dry air, R=2.87 X 10° cm? sec-? deg
2. A breeze; for example, in the Beaurorr Winp Scarr, q.'v., a
breeze of from one to three miles per hour is designated a light air.
-air conditioning, n.—A branch of engineering, the function of which
is to devise and install within buildings equipment for controlling
the humidity, temperature, motion, and purity of the air, and for

669984°—46—2 [13]
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maintaining proper pressure; also the operation of such control
and maintenance. The objective may be to secure either maximum
‘Thuman comfort or the best conditions for handling such materials
as lumber, paper, textiles, tobacco, etc., in manufacturing processes.
air current, n.—A stream of air moving in any direction other than
the horizontal, especially in the vertical. Air flowing in a nearly
horizontal direction is ordinarily called Winbp, q. v. ~

Vertical motions in the atmosphere are usually small in com-
parison with the horizontal motions, and “there has been a tend-
ency until comparatively recent years, among many meteorologists,
to neglect in large measure the third or vertical dimension in the
atmosphere and to consider the motions to be almost entirely hori-
zontal. . . . '

“The modern application of the principles of physical hydro-
dynamics to the weather has given conclusive evidence that the
vertical components of air motions are the principal factors in pro-
ducing the more important meteorological phenomena.” (H. R.
Byers, Synoptic and Aeronautical Meteorology, 1937, p. 17.)

air drainage, n.—The flow of air down a slope or channel. Air tends
. to flow downhill, due to gravity, when its density is greater than
that of the adjacent air at the same level.’

“During clear nights when there is but little or no general wind,
there usually is a flow of the surface air, commonly most pronounced
in ravines, down the sides and along the basin of every valley. At
most places this movement 1s gentle to very slow, but in those
exceptional cases where the valley is long and rather steep, espe-
cially if covered with snow and free from forest, and still better if
fed by a gently sloping plateau, the down-flowing air current may
atfain the velocity of a gale and become a veritable aerial torrent.
This drainage flow is known indifferently as the mountain breeze,
or mountain wind; also canyon wind, katabatic wind, and gravity
wind.” (W.J. Humphreys, Physics of the Air, 1940, pp. 159-60.)
‘See: KarapaTic WinD. ;

air light, n.—The common atmospheric phenomenon in which “dark
objects such as woods or houses appear lighter in tone, the farther
they are away. The effect is known to artists as ‘aerial perspective’
or ‘atmosphere,’ and is a powerful aid to geometric perspective in
creating the illusion of three dimensions in a picture. Indeed, it is
one of our normal means of estimating distance, and its comparative
failure in the clear air of arctic latitudes often results in really sur-
prising errors by the inexperienced. The effect is due to the scat-
tering of light into the eyes of the observer from the pyramid of air

~ between him and the distant object, which light is added to the in- .
trinsic brightness of the object to make it appear brighter than it
would look if observed close at hand.” (W. E. K. Middleton, Visi-
bility in Meteorology, 2d ed., 1941, pp. 29-30.) o

air mass, n.—1. A wide-spread body of air which approximates hori-
zontal homogeneity : that is, its physical properties, level for level,
are about the same over a wide area. The region where an air mass
acquires its original characteristics is called its Source Reerox, q. v.




air mass . , , ‘ * air mass

-~ When a large portion of the atmosphere comes to rest or moves

. slowly over a uniform surface it tends to assume the thermal and
moisture properties of the surface. Then, when it again comes into
motion under the action of pressure gradients, the air mass will tend
“to retain these properties or, at least, will be modified in a definite
way, depending on the surface over which it moves. Hence, it is
possible to distinguish four main types of air masses, depending on
the geographical positions of their sources: (1) Equatorial air
masses (£'), originating in the equatorial part of the trade-wind
zone; (2) Tropical air masses (7'), formed in the subtropical anti-
cyclones; (8) Polar air masses (P), typical of the subpolar anti-
cyclones; (4) Arctic air masses (4 ), formed over the arctic fields of
ice and snow. ' ‘

This main classification is further refined by subdividing the air
masses into maritime (m) or continental (¢) masses, depending on
whether their source is oceanic or continental: Since the properties
of equatorial air are the same no matter whether it originates over
land or sea, it is usually referred to as £ alone. Similarly, arctic
air, originating over an ice or snow surface, is called ¢4 or 4, but not
md. The others are referred to as ¢7', mT, ¢P, and mP respectively.

. _ In addition, two other types of air masses are distinguished:

- Monsoon air (M), a transition form between cP and £, and supé-
rieure air (8), which is unique in that it is formed in the free
atmosphere. ’

Bergeron, who is the author of this system of air-mass identifica-
tion, finally makes a thermodynamic subclassification, using the .
terms cold (%) and warm (w) to state whether the air is colder or
warmer than the underlying surface. This classification indicates,
however imperfectly, the stability conditions of the air, for, obvi-
ously, a % air mass will undergo surface heating and tend to develop
a state of unstable equilibrium, whereas a w mass will be cooled from
below and its stability enhanced. .

The following table summarizes the main types of air masses. A
fuller treatment of each type will be found in this glossary under its
appropriate heading. See: Source Recron; Front; FRONTAL SUR-
FACE. :

SYMBOL DENOMINATION

4 Arctic air.
cPk,cPw  Polar continental air, colder or warmer than the
- underlying surface.
mPk,mPw Polar maritime air, colder or warmer than the
: underlying surface.
¢Tk,cTw  Tropical continental air,colder or warmer than
' the underlying surface.
mTk, mTw Tropical maritime air, colder or warmer than the
underlying surface.

E Equatorial air.
M , Monsoon air.
S Supérieure air.
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~ . 9. The relative length of the path of solar rays through the atmos-
.phere as compared with the extent of the path when the sun is in
the zenith ; or approximately the secant of the sun’s zenith distance.
In this sense, the air mass is defined by the quantity m in the follow-
‘ing equation: ’

I)\=I0 a™

. Iy=the measured intensity of a ray of wave length X,
I,=the intensity before depletion in the earth’s atmosphere.
a=the atmospheric transmission coefficient, or the proportion
of I, that would reach the earth’s surface with the sun in
. the zenith.
m=the air mass. Its value is taken as unity when the sun is
in the zenith, and increases to about 32 times this unit
when the sun is on the horizon. The following table gives
approximate values for varying zenith distances:

RELATIVE AIR MASSES TRAVERSED BY SUN’S RAYS

Zenith Dis-
tance of )
the Sun | 0° 10° © 20° 30° 40° 50° 60° © 70° 80° 90°

Air mass '1. 00 1.02 106 1.25,1.31 1.56 1.99 290 556 320

(D. Piston, Meteorology, Philadelphia, 1941, Table V.) See: Bull.
79, National Research Council, Physics of the Earth, Vol. ITI, p. 36;
Smithsonian Physical Tables, 1934, Table 778, p. 611.

air-mass analysis, n.—1. The analysis of a synoptic weather map in
respect to: (a) the extent and physical properties of each of the air
masses over the region covered by the map, (b) the relations of the
different air masses to each other, and (c) the location, structure,
and movement of the fronts along which the different masses meet.
See: T. A. Blair, Weather Elements, 1937, p. 236; S. Petterssen,
Weather Analysis and Forecasting, 1940, pp. 1 and 446 ff. 2. Also

" a general name applied to the so-called Norwegian methods of
synoptic meteorology. : ;

air-mass classifications, n.—The systems which have been devised by
various meteorologists to characterize and identify different air
masses. Bergeron’s classification has been generally accepted, and
is the one discussed under Air Mass (1), q. v. Local classifica-
tions, based on his principles, have been devised for North America
and Europe by Willett and Schinze, respectively. See: T. Bergeron,
Uber die dreidimensional Verknupfende Wetteranalyse, Geo-
fysiske Publikasjoner, vol. 5, Oslo, 1928; Outline of a Dynamic
Climatology, tr. of Richtlinien einer dynamischen Klimatologie,
Meteorologische Zeitschrift, vol. 47, 1930; G. Schinze, Die prak-
tische Wetteranalyse, Archiv deutsche Seewarte, band 52, 1932;
H. C. Willett, American Air Mass Properties, Papers in Physical
Oceanography and Meteorology, vol. 2,1934; A. K. Showalter, Fur-
ther Studies of American Air-Mass Properties, Monthly Weather
Review, vol. 67, 1939, pp. 204-218. o '
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-air-mass climatology, n.—The study of climate from a dynamic and
thermodynamic point of view, with particular reference to the air
masses involved. This viewpoint was suggested by Bergeron; who
pointed out that “extra-tropical climatology has consisted: essen-
tially of the compilation of statistical tables and the construction
of distribution charts of the. separate meteorological elements,”
among which the wind has come to be considered of primary im-
portance. In the tropics, however, “the wind system cannot always
be described as an entirely uniform analytical process, nor can it
always be explained in dynamic or thermodynamic terms.  Further
studies of climatology may extend the latter type of explanation
eventually to embrace all latitudes and all climatic phenomena.”
(T. Bergeron, Outline of a Dynamic Climatology, tr. from Meteor-
ologische Zeitschrift, vol. 47, 1930, p. 1.) o

air-mass meteorology, n.—Roughly synonymous with Arr-Mass
ANALYSIS, q. v.; the study of the current weather over a region in
terms of the air masses affecting it and their interactions. This -
subject should therefore be distinguished from Arr-Mass Criira-
TOLOGY, (. V., in which the mean weather over a long period of years
is analyzed from the same viewpoint. - ‘

air-mass modifications, n.—The alterations in physical characteristics
that occur in an air mass once it has left its Source Reciox, q. v. The
modifying influences, which seldom act singly, but usually in com-
binations of {wo or mote, may be dlazsified as Tollows: ‘

A. Thermodynamic.

1. Heating from below. : '
a. By passing from a cold to a warm surface.
b. By solar heating of the ground.

2. Cooling from below. )

a. By passing from a warm to a cold surface.

b. By radiation cooling of the earth’s surface.

3. Addition of'moisture by evaporation.

a. From a water or ice and snow surface or from moist
ground, ; '

b. From raindrops or other precipitation forms which fall
through the air mass out of an overrunning saturated air
current. . ,

4. Removal of moisture by condensation and precipitation.

B. Mechanical. :

1. Turbulent mixing. .

2. Sinking. \
a. In subsidence and lateral spreading.

-~ b. Movement down from above colder air masses.
¢. Descent from high elevations to lowlands.

3. Lifting. ' ’
a. Over colder air masses.
b. To compensate for horizontal convergence.
¢. Over elevations of the land. "

- (H. R. Byers, Synoptic and Aeronautical Meteorology, 1937, pp.
51~52; cf. Ibid., pp. 51-56.) : ,
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air-mass property, n.—Any quality or quantity the nature or value of
which can be used in a characterization of the physical state or con-
dition of an air mass. :
air-mass showers, n.—Showers which result when a cold air mass (as
polar-pacific air) follows a cyclone; the air is then colder than the
surface, resulting in INsTaBILITY SHOWERS, (. V.
air-mass thunderstorm, n.—A thunderstorm that oceurs in an air
mass whose chief characteristics are instability and high moisture
content. A thunderstorm is simply an intense variety of instability
shower; and any air mass in which convection is active may produce
a thunderstorm, especially if the moisture content is high. An air
' mass particularly productive of thunderstorms is the tropical-mari-
time during summer in the eastern United States. See: E. W.Hew-
son and R. W. Longley, Meteorology, Theoretical and Applied,
. pp. 252, 258, 259, 260, 378,
air-mass-type diagram, n.—A diagram on which are curves indicating
the normal distribution of potential pseudo-wet-bulb temperatures
in the principal types of air masses; when a curve has been plotted
on it, indicating the actual distribution of potential pseudo-wet-bulb
temperatures in an observed air mass, it may be used to show what
type of air mass is above the station in question. See: S. Petterssen,
V\}e)ather Analysis and Forecasting, 1940, p. 203; Rosssy Dracram.
air meter, n.—A portable instrument which indicates the number of
linear feet or meters of air passing the instrument, and which is
suitable for the measurement of speeds from 50 to 10,000 feet per
minute. It is used to investigate air currents in mines, buildings,
etc. ‘
air pocket, n.—A term introduced in the early days of aviation to
account for the sensation of being suddenly lifted or dropped that
was occasionally experienced by the occupants of an airplane. The
air is called “bumpy” under such conditions, and is said to contain
“pockets” or “holes”; but the use of these terms should be discour-
‘aged, since in reality there are no holes or pockets in the atmosphere.
T%'xe sensation of being lifted is explained by the plane meeting a
rising column of air, or by passing into an air mass with greater
wind speed directed toward the plane; either of these conditions
would give the plane greater lift. The sensation of dropping is
explained by the plane meeting a falling stream of air, or by enter-
ing an air mass whose direction of motion is with the plane; these
conditions give the plane less lift than it formerly had. The con-
dition of “bumpiness”’is encountered in air blowing over obstacles
or surface irregularities, and in connection with the turbulence of
thermal convection and thunderstorms. See: TURBULENCE.
air poise, n.—An instrument for weighing air. ’
air pressure, n.~—~Se¢: ATMOSPHERIC PRESSURE. LT
air resistance, n.—The frictional resistance offered by air to the
motion of bodies passing through it.- o
The speed of falling bodies in a vacuum is easily determined from
well-known physical laws; but bodies falling through air have var-
- lous rates of fall, depending upon-the amount of resistance encoun-
tered because of their different shapes and dénsities.  All bodies
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falling through air finally reach & speed such that the air resistance
acts as an equilibrant to the force of gravity; when the two forces
are balanced, the bodies cease to be accelerated and fall with a uni-
form speed. Heavier bodies take longer to reach this stage, but
even they finally attain a maximum speed or terminal velocity of
fall. For small raindrops, the terminal velocity may be computed
from Stoxkrs’ Law, q. v.

air sickness, n.—=See: MoUNTAIN SICKNESS.

air-speed meter, n.—An instrument used on an aircraft to measure ltS
speed relative to the air. This instrument should be clearly distin-

guished from the ground-speed indicator, which measures the speed.

of the aircraft relative to the ground.

air thermometer, n.—A THERMOMETER, q. v., in which temperature is
‘measured by the expansion and contraction of air under constant
pressure. Sir Napier Shaw describes such a thermometer, called

. a gramme-joule air thermometer, in his Manual of Meteorology,
1930, Vol. 111, p. 219. A tube containing one gram of air dips into a
larger tube containing mercury, and constant pressure is obtained
by a counterpoise chain passing over a pulley to which the first
tube is attached. The tube rises through one centimeter for every

- degree increase of temperature, corresponding to the addition of
one joule of heat. The temperature is read off a scale on the tube
at the level of the mercury. .

air trajectory, n.—The path followed by a particle,of air for a given
time. See: Meteorological Office, The Meteorological Glossary, 8d
ed., London, 1939, p. 197 N. Shaw, Forecasting Weather, 2d ed.,
1923, pp. 255-258.

air trap, n.—A funnel or pipette inserted somewhere between the
range of the column and the neck of the cistern of a mercurial
BaroMETER, q. V., the object being to prevent the ascent into the
Torricellian vacuum of any air or moisture which may work its
way out from the cistern between the glass and the mercury. See:
J. W. Moore, Meteorology, 2d ed., 1910, p. 125.

albedo, n.—1. The rates of the light reflected by a planet or satellite
to that received on its whole illuminated hemisphere. The average
albedo of the moon is 7.3 percent; the remaining 93 percent of the
incident light is absorbed. The albedos of the planets, as given in
the Smithsonian Physical Tables, 8th revised edltlon, 1934, p. 607,
are as follows:

Earth 43 percent
Mercury 6.9 to 5.5 percent
Venus 59 percent

Mars " 15.4 percent
Jupiter 56 percent
Saturn 63 percent
Uranus 63 percent
Neptune 73 percent

2. The reﬁectlwty of one of the different materials formmg the
surface of the earth. See: RerLEcTIVITY. .
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albedometer, n.—An instrument for measuring the reflecting factor,
or ALBEpO, (. V., of a surface; used, for example, to obtain the
albedos of the many varieties of surface coverings on the earth,
such as grass, snow, plowed land, etc. \

Alberta low, n.—A name formerly applied by the forecasters of the
U. S. Weather Bureau to an extratropical cyclone that was first
definitely charted in the Alberta Province of Canada. This name
was no longer applied after the enlargement of the area of observa-
ti;)n indicated that the so-called “Alberta” lows did not originate
there. .

aleyon days, n.—See.; Haroron Davs. , T,

Aleutian low, n.—The semi-permanent cyclone or low that is usually
located near the Aleutian Islands. It represents one of the CENTERS
OF ACTION, (. V., into which the low and high pressure zones of the
planetary circulation break up.

In the southern hemisphere there is, throughout the year, a con-
tinuous belt of low pressure at 60-70° S, lat. In the northern
hemisphere,-however, at 60-70° N. lat., the pressure distribution is
much more complicated. The counterpart of the southern hemi-
sphere belt of low pressure is not a continuous belt of low pressure
but individual lows. One is centered near the southeastern coast of
Greenland, and the other near the Aleutian Islands.

The Aleutian low is not a fixed or, permanent feature, however;
An actual study of the year-round weather over this region, as
carried out during the past year, indicates clearly that the “average”
pressure, as compiled in all monthly and yearly normals, is of little
value in actually understanding the weather over this area.

A truer picture of the actual pressure variations which go toward
making up the “average” pressure, will give, not one single “Low”
pressure area of a certain depth centered over or near the (Aleu-
tian) Islands, but a great number of large or small “Lows” with a
like number of large or small “High” pressure areas distributed
over the northern portion of the Pacific Ocean and the bordering
Aleutian Islands, some moving, others stagnant.

Normally the depth or itensity of the Low pressure areas will
exceed the height of the High pressure areas which follow them, in
which ease, the average will indicate exactly what the “average”
shows——a region of low pressure over the Aleutian Islands and the
bordering ocean. .

alidade, n.—A stationary instrument, mounted on a stand and care-
fully leveled, used in conjunction with a CrmLixe LieHT, q. V., or
projector to measure cloud heights at night. An instrument serv-
ing the same purpose, used in the U. S. Weather Bureau, is called a
CriNoMETER, (. V. See:r W. E. K. Middleton, Meteorological
Instruments, rev. ed., 1942, p. 173. : )

All-hallown summer, n.— A season of fine weather in the late autumn.

- Apparently obsolete, but worthy of revival, as much superior-to its
equivalents, St. Martin’s Summer (from French) and Indian Sum-
mer of America.” (Oxford Dictionary.) See: Arrn SaiNts’ Sum-
MER; INDIAN SUMMER, .
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allobar, n.—An area over which the barometric pressure has changed
(risen or fallen) within some specified time. See: ANALLOBAR;
KararroBar. : ~
All Saints’ summer, n.—Indian summer; mentioned in H. W. Long-
fellow’s “Evangeline”: “Then followed that beautiful season, called
by the pious Acadian peasants the summer of All Saints.” See:
Avrn-HavrownN SuarMer ; INDIAN SUMMER. ,
almanaec, n.—A book or table containing a calendar of the days, weeks,
“and months of the year, a register of.ecclesiastical festivals and
Saints’ days, predictions of various astronomical phenomena, etc.
Many almanacs also contain weather prognostications of doubtful
merit for a year in advance. : : ‘
alpenglow, n.—A reappearance of sunset colors on.a mountain summit
sometimes observed after the original colors have faded;. also a
similar phenomenon preceding the regular coloration at sunrise.
The term is best applied to the whole series of optical phenomena
attending the illumination of mountain summits at sunrise and sun-
set. - Three phases have been distinguished: (1) The ordinary
evening colorations of the peaks, when the sun is still a little above
~'the horizon (zenith distance about 88 degrees). (2) The alpenglow
proper; which occurs a few minutes after the first color has faded,
the sun’s-zenith distance being a little over 90°. - The peaks are still
in direct sunlight, and the coloration is deeper and often more flesh-
pink; it begins often many hundred meters below the summit and
- spreads upward, and is extinguished by the rise of the earth’s
: shadow. (3) The ArTtERGLOW, q. v., which occurs at the time of the
“first- purple light.” The peak is not now in direct sunlight, and
the illumination is now much more diffused and its boundary more
ill-defined than in the preceding stages. ‘The color varies from
yellow to purple. The third stage is of longer duration than.the
other two, corresponding to a depression of the sun below the
horizon of 4° to 9°. - A faint second afterglow has been witnessed.
The alpenglow appears to be a much less common phenomenon at
‘sunrise than at sunset. The morning colors are more pink and
purple; those of evening more orange and red, :
altigraph, n.—A recording ALTIMETER, . V. : :
altimeter, n.—An aneroid barometer graduated to show height instead
- of pressure. The scale is uniformly divided into equal parts, and
hence may be rotated in order to make the setting zero at the start
of the flight. '
“Altimeter scales are based on the assumption of a certain distri-
bution of temperature with altitude. If the current distribution is
» different from the adopted one, the elevations indicated by the in-
strument are only approximate. .
All American and British altimeters are in substantial agreement.
American "altimeter dials are graduated in accordance with the
formula: s

h=62900 10g1029'90

. where k=height, and p=the atmospheric pressﬁre. A étrictly uni-
.. form temperature of 50° F. (10° C.) is assumed for the air column.
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altimeter corrections, n.—These are: (1) Horizontal pressure gradi-
ent error, resulting from horizontal changes in existing “altimeter
settings” at the surface. (2) Air-temperature error, resulting from
difference between the actual mean temperature at the air column
extending beneath the aircraft and the standard mean temperature
of the appropriate corresponding air column in the standard atmos-
phere. See: B. C. Haynes, Meteorology for Pilots, Civil Aero-
nautics Bull. No. 25, 1943, Pp 203-206. '

altimeter setting, n.—A barometric pressure in inches for setting' a._

pressure-scale-type altimeter when a pilot takes off, and as often as
Ppossible during the entire flight ; the readings for altimeter settings
are given with the meteorological messages, and the pilot uses the
altimeter setting of the station nearest to him while in flight.
altimetry, n.—The art of measuring altitudes. See: HypsomeTry,
altitude, n.—1. A térm used in meteorology to denote height above
ground; the term elevation is used to refer to height above sea level.
~_ These two terms are often used interchangeably, however, and no
sharp distinction can be said to exist at present between them.
Engineers use the word elevation with reference to the height of an
~ object relative to sea level or to some fixed datum. 2. Angular
elevation above the horizon. ' , :
altocumulus, 7n.—A form of middle cloud, family B, in the interna-
tional Croup CLasstFrcation, q. v. Tt is a layer (or patches) com-
posed of laminae or rather flattened globular masses, the smallest
elements of the regularly arranged layer being fairly small and
thin, with or without shading. These elements are arranged in
groups, in lines, or waves, following one or two directions, and are
sometimes so close together that their edges join.

The limits within which altocumulus is met are very wide. At
the greatest heights, altocumulus made up of small elements resem-
bles cirrocumulus; altocumulus, however, is distinguished by not
possessing any of the following characteristics of cirrocumulus: (1)

cumulus clouds, it may easily be mistaken for stratocumulus; the
convention for distinction is that the cloud is altocumulus if the
smallest, well-defined, and regularly arranged elements which are

_ are generally seen on the edges) are not greater than 10 solar diam.
*eters in their smallest diameters, i. e., approximately the width of
three fingers when the arm is held extended. :
The thin and translucent edges of the elements show irisations
which are rather characteristic of this class of cloud, as distinguished
from cirrocumulus or stratocumulus, Irisations are phenomensa of
the same type as the Corona, g. v., which also appears when the
edge of a thin semitransparent patch of altocumulus passes in front
- of the sun or moon. This phenomenon is infrequent in the case of
cirrocumulus; and only the higher forms of stratocumulus show it.
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‘altocumulus castellatus altocumulus undulatil's

Altocumulus clouds often appear at different levels at one and
the same time. . Often, too, they are associated with other types of
clouds; when the elements of a sheet of altocumulus fuse.together
and make a continuous layer, altostratus or nimbostratus is the

~ result; on the other hand, a sheet of altostratus can change into
altocumulus. It may happen that these two aspects of a cloud sheet
may alternate with each other during the whole course of a day. It
is also not rare to have a layer of altocumulus coexisting with a veil
resembling altostratus at a height very little less than that of the
altocumulus,
.. It is interesting to note, too, that one may often observe filiform
descending trails from altocumulus, to which the name Virea, q. v.,
has been given.

altocumulus castellatus, n.—A variety of altocumulus which, when'

near the zenith, presents to an observer on the ground the typical
appearance of masses arranged in lines and showing a pronounced
cumuliform development with little turrets formed in lines resting

on a common horizontal base. These clouds often precede thunder-

storms.

altocumulus cumulogenitus, n.—A species of altocumulus cloud
formed by the spreading out of the tops of cumulus, the lower por-
tions of the cumulus clouds having melted away; the layer in the
first stages of its growth has the appearance of Avrocumurus
Opacus, q. v.

- altocumulus floceus, n.—A variety of altocumulus consisting of scat-

tered tufts, of which some resemble small cumulus or fractocumulus
clouds without bases and are more or less ragged in structure; others
are partially so; and still others are ill-developed globular masses,
rather white and resembling cumulus heads. » ,
altocumulus lenticularis, n.—A variety of altocumulus composed of
. lens-shaped masses. When this cloud is formed over a mountain
peak by air passing over the peak, the cloud remains stationary
while the air passes through it. See: Croup Cresr. :
altocumulus opacus, n.—A subgenus of altocumulus, consisting of a
thick sheet of this cloud which is continuous, at least over the
greater part of the layer, and is also made up of dark and more or
less irregular elements. These elements show in real relief on the

. lower surface of the cloud sheet and give it the pendant appearance

which, together with the dark color and menacing appearance of the
cloud sheet, is characteristic of this form of altocumulus.
altocumulus translucidus, n.—A subgenus of altocumulus formed of
elements whose color—from dazzling white to dark gray—and
whose thickness vary much from one example to another, and even
within the same layer, while the elements are more or less regu-
larly arranged and distinct. In the definition of the elements it is
the variation: in the transparency of the layer from one point to
another that plays the essential part. In the interstices between
the elements there appears either the blue of the sky, or at least a
marked brightening of the layer of cloud due to its thinning out.

* altocumulus undulatus, n.—A variety of altocumulus having big roll

e

clouds, separated by streaks of blue sky. Near the horizon the rolls
appear to be joined together: this is the effect of perspective. In a
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altostratus - altostratus translucidus

subvariety of this cloud, called altocumulus undulatus radiatus,
may be observed a very regular formation of the rolls in two
directions, crossing one another. : :
altostratus, n.—A form of middle cloud, family B, in the Croup
CrassrFicarion, q. v. It is a striated or fibrous veil, more or less
gray or bluish in color. Every form is observed between high alto-
stratus and cirrostratus on the one hand, and low altostratus and
nimbostratus on the other. Altostratus may result from the trans-
formation of a sheet of altocumulus or may break up into alto-
cumulus, ‘ v ’

*  This cloud is like thick cirrostratus, but it is distinguished from
it by the rule that halo phenomena are not seen in altostratus, nor
are the shadows of objects on the ground visible, The sun or
moon shows through it only vaguely, with a faint gleam, as though
through ground glass. Sometimes the sheet is thin, with forms
intermediate with cirrostratus. Sometimes it is very thick and
dark, even completely hiding the sun or moon. In this case dif-
ferences of thickness may cause relatively light patches between
very dark parts; but the surface never shows real relief, and the
striated or fibrous structure is always seen in places in the body
of the cloud. If the cloud layer is continuous but without fibrous
structure and shows rounded masses, it is classed as altocumulus or
stratocumulus. o

Careful observation may often detect Virea, q. v., hanging from
altostratus; these may even reach the ground and cause slight
precipitation. If the sheet still has the character of altostratus,
it will then be called AvrosTraTus PrECIPITANS, q. V. Thus rain
or snow may fall from altostratus, but when rain is heavy, the
cloud layer will have grown thicker and lower, becoming nimbo-
stratus. A sheet of low altostratus may be distinguished from a

- somewhat similar sheet of nimbostratus by the following character-
istics; nimbostratus is of much darker and more uniform gray, and
nowhere shows any whitish gleam or fibrous structure; one cannot
definitely see the limit of its undersurface, which has a wet look
due to the falling rain (or snow) which may not reach the ground.
The convention is also made that nimbostratus always hides the sun
and moon in every part of it, while altostratus only hides them in
places behind its darker portions so that they reappear through
the lighter parts. .

altostratus opacus, n.—A subgenus of altostratus; it is an opaque
layer of variable thickness which may entirely or partially hide the
sun and shows a fibrous structure in some parts. '

altostratus precipitans, n.—A subgenus of altostratus; it is an opaque
layer which has not yet lost its fibrous character, and from which

- “there are light falls of rain or snow, either continuous or inter-
mittent. In case this precipitation does not reach the ground, it
forms Virea, q. v. , B

altostratus translucidus, n.—A subgenus of altostratus, consisting of
a cloud sheet resembling thick cirrostratus; the sun and the moon

--show as through ground glass. '
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~amafa = e - anchor ice

amafa, n.—A term composed of the initial letters of: air mass and
frontal analysis. It is used to designate the messages containing
‘analyses of synoptic charts by means of air mass and frontal
analysis. See: Ar-Mass ANALYsIS. ’ -
-amorphous, adj—1. Used to describe a sky with a more ‘or less con-
tinuous cloud layer of fractostratusor fractocumulus of bad weather,
distinguished by its ragged appearance and complete absence of
regular undulations. 2. A term applied to unerystallized bodies.
amplitude, n.—1. A climatic term. The diurnal amplitude of tem-
perature is the diurnal range; it “is expressed by the difference
- between the mean temperature of the warmest and the coldest hours
of the day, and is then called the periodic amplitude; or, it is
expressed by the difference between the mean minima and the
mean maxima of the month, obtained from the readings of a
maximum and minimum thermometer, or from hourly observa-
tions. The latter, known as the non-periodic amplitude is always
greater than the former, or periodic amplitude, especially in win-
ter.” (J. Hann, Handbook of Climatology, Pt. I, tr. R. D. Ward,
1903, p. 13.) See: Range. 2. In simple harmonic motion, the
greatest distance from the center reached by a particle during its
vibration. In the case of a pendulum bob, its amplitude is the
distance from its point of rest to the greatest distance reached, to
the right or to the left, in the course of its vibration; or one-half
of the complete range of motion. 3. When a motion is asymmetric,
_.the amplitude is the maximum .displacement from the neutral
position. ’ .
‘anabatic, adj—A term applied to local winds moving up a hillside
- due to surface heating, and not in response to the general pressure
distribution. : : .
This term was probably first used in “Barometric Manual for the
Use of Seamen” (8th ed., 1916, p. 24), where it is applied to all
~ upward-moving air; to vertical currents in the upper air, as in the
“case of the formation of cumulus clouds; and also to air currents
moving up a mountainside on clear, warm days, as in a VarLey
. BreezE, q. v.  See: KarapaTic. : :
anallobar, n.—An area over which the pressure has risen within a
given time. See: ArrLoBaR; KATALLOBAR. ‘
analysis, n.—In meteorology, a detailed study based on actual obser-
* vations of any of the atmospheric phenomena. Thus one may speak
of air-mass analysis, isobaric analysis, isentropic analysis, etc. .
anaphalanx, n.—Synonymous with steering surface or cold frontal
surface in the BserrNEs CycroNe MoberL, q. v. It is the boundary
surface, cutting the earth’s.surface along the SteriNg-Ling, q..v.,
and ‘inclined foward the.cold air, which thus forms a flat: wedge
under the warm air above the steering surface. o
anchor ice, n.—Ice formed on the bottom of rivers; also known as
Grounp Ice (1), q. v.. “In America the ice goes by the name of
anchor ice from its being attached or anchored to the bottom, and
has been so called since-1830. It has been observed in all countries
- where river ice is formed and has been called- ground ice, bottom
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ice, ground gru (a name given it by the inhabitants of Aberdeen-
shire), lappered ice, by the common people of South Scotland,
glace de fond, by the French, and grundeis, by the Germans. The
French-Canadian expression is moutonnée, from its resemblance to
the white backs of sheep at rest. The phenomenon of ice forming
on the bottom of rivers has been known for a very long time, and
although the majority of the early philosophers of France denied
its existence it was perfectly well known to every peasant.” (H.T.
Barnes, On the Formation of Anchor Ice, Monthly Weather Re-
view, vol.'34, 1906, p. 466.)

“This form of ice grows on the bottom of the river wherever noth-
ing }Protects the bed from excessive nocturnal radiation on cold clear

- nights. ) -

- “Of all the ice on the upper St. Lawrence in the early winter,
anchor ice is the most abundant, and when released during the day
forms by far the greatest bulk of the ice flowing down. It forms
on points or rocks when the water is in a state of supercooling during

~the hours of 2 and 6 a. m. and sometimes attains a depth of five feet

~or more. It is of loose structure formed of large crystalline plates
and is easily distinguished from frazil or snow blown into the water.
- Immediately on the advent of dawn, when the scattered radiation
from the approaching sun glows in the eastern sky, the anchor ice
begins to rise and floats in the stream. When the sun is actually up,

- and his rays are directed into the water, the bottom becomes quite
clear of ice, until the following early morning hours when it grows
again. . Undoubtedly the deposition of ice comes from the contact

* of the supercooled water with the rocky bed, and the most copious
growth takes place on the up-stream side of the rocks where the
cooling would be most intense. During periods of intense nocturnal
radiation, anchor ice is found abundantly, but on dull cloudy nights
‘with high humidity no ice is produced.”” (H. T. Barres, “Colloidal

“Water and Ice,” in Colloid (ghemistry, ed. by J. Alexander, 1926,
© p.438. - ‘

P J 0h1)1 Aitken, however, believes that anchor ice is formed by Frazm,
ItE, q. v., or ice crystals adhering to the cooled bottoms of the rivers.
He points out that if the ice formed on the rocks or elsewhere it
would be clear, hard ice, and that the part played by radiation in the

- process is to keep the bottom cold enough for the ice to adhere to

“it.. See; John Aitken, Ground-Ice, Scottish Meteorological Society
Journal, vol. 18, No. 388, 1918, pp. 13-18.

Andes lighting (or lights), n.—A series of silent electric discharges

~ observed not only on some of the peaks of the Andes but ‘generally

- all over the world under favorable conditions; often intense enough

*to be observed hundreds of miles away. See: C. F. Talman, Qur
Weather, p. 149. =~ - .. . S e

anemobiagraph, n—A type of pressure-tube-anemometer for measur-

--ing wind speed. : See: W. E. K. Middleton, Meteorological Instru-

“ments, 1942, p.189. .. . ' IR
anémo-cinémograph, n.—An instrument for automatically recording

»-wind speed. See: J. Moore, Meteorology, 2d ed., 1910, pp. 285-287.
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anemoclinograph : aneroid barometer

‘anemoclinograph, n.—Also called anemoclinometer or inclinometer;
an instrument for the continuous recording of the vertical compo-
nent of the wind or its inclination to the horizontal. See: C. Abbe,
Treatise on Meteorological Apparatus and Methods, Annual Report
of the Chief Signal Officer, app. 46, Washington, 1888, pp. 194195,

anemoclinometer, n.—See¢: ANEMOCLINOGRAPH.

anemograph, n.—An instrument which records the speed or pressure
of the wind, or both. '

anemometer, n.—An instrument for measuring the speed or force of

the wind. Some of the many different types of anemometers have

- been_ classified as follows: (1\14) Rotation anemometers, the most
notable of which are the Ak MErER, q. v., and the cup anemometer;
(2) Pressure-plate anemometers, either the pendulum anemometer,
in which the plate is free to swing in response to the wind, or the
normal-plate anemometer, excellent for studying wind gusts; (3)
Bridled anemometers, a modification of rotation anemometers;
(4) Pressure-tube anemometers, such as the Dines anemometer, the
Dines float manometer, the ANEMOBIAGRAPH, q. v., and the dia-
phragm manometer. (5) Anemometers utilizing the cooling power
- of the air, e. g., the hot-wire anemometer, the katathermometer,
“and the heated-thermometer anemometer. See:; W. E. K. Middle-
- ton, Meteorological Instruments, 1942, pp. 128-144; C. Abbe,
Treatise on Meteorological Apparatus and Methods, Annual Report
of the Chief Signal Officer, app. 46, Washington, 1888, pp. 201-309.
anemometry, n.—The science of measuring, recording, and studying
- the direction and speed (or force) of the wind, including its vertical
- component.
Since the horizontal component of air flow, which is generally
- called the wind, is of primary importance, it was measured first.
- Systematic records of wind direction as indicated by wind vanes
,'were begun in 1650 in Italy and in 1667 in England. “The speed of
the wind was first observed by noting the rate at which light sub-
- stances are carried along by the air; 1t is now determined by means
" of an ANEMOMETER, . v. ’
anemoscope, n.—An instrument for indicating the existence of wind
and showing its direction. See: J. G. Albright, Physical Meteor-
. ology, 1939, pp. 178-179, - - ’ ,
anemovane, n.—A combined contact anemometer and wind vane, so
called in the Meteorological Service of Canada. .
aneroid, adj—Applied to a kind of barometer which contains no liquid.
See: ANEROID BAROMETER,
aneroid barometer, n.—An instrument for measuring atmospheric
pressure, first built'in 1843 by Vidie. An aneroid barometer oper-
ates as follows: A flat receptacle is partially exhausted of air; to
- keep it from collapsing an internal or external spring is used,
though some aneroids are so formed as to require no spring. One
receptacle may be used or several in tandem; the more used, the
- greater will be the movement effect as the air pressure increases or
gecreases, which effect is further magnified by a train of levers.
- “Aneroids are made either of the indicating or recording tgpe. The
latter is generally’called either a “barograph” or “aneroidograph,”
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.-aneroidogram ,anomaly

- and sometimes a “sea barometer” (not to be confused with MarINE
BaroMETER, . v.). ‘ ;
~ Due to its portability, the aneroid is preferable to the mercurial
barometer, but it has inherent errors due to the imperfect elasticity
of the evacuated vessels and springs. When the aneroid is properly
graduated, it becomes an ALTIMETER, q. v. The best aneroids are
compensated for temperature. This is done by leaving some air
in the receptacle, or by employing a bimetallic arrangement some-
where in the design. Some of the instruments bear legends, indicat-
- ing the weather supposed to result from high or low pressure and
changes of pressure, but these legends are of little value for fore-
casting the weather. -

Aneroid barometers should be graduated only in pressure units,
except in the case of altimeters, which are graduated in some
‘altitude scale, : ‘ : .

aneroidogram, n.—The record of an ANERODOGRAPH, . V. -

aneroidograph, n.—An aneroid barometer provided with a mechanism
for automatically and continuously recording the atmospheric
pressure. ' :

angstrom, n.—A unit used in the measurement of the wave lengths
of light.. One angstrom equals 1/100,000,000 centimeter. The wave
length of the yellow sodium-light, or D line, is 5,896 angstroms or
0.00005896 centimeter.

anhyetism, n.—Lack of rain. _ R

annual range of temperature, n.—1. The difference between the high-
est and lowest temperature for a year: the average annual range
of temperature is the difference between the averages of the yearly
extremes for a:suitable number of years. 2. The difference between

* the average temperatures of the coldest and of the warmest month
of the year. ‘The objection to giving the term such signification

is that it then places a different meaning on Rangg, q. v., when used

in the phrases daily and monthly ranges.
annual variation, n.—The general march of a particular climatological
element throughout the year, obtained by plotting the normal val-
ues of the element for each month and connecting these points by
a smooth curve. This procedure indicates the annual march of
rainfall, temperature, or any other element. See: Variarion;
. VARIABILITY. :
anomalous, adj—Exceptional, varying from the usual or mean.” See:
Axomarous WEATHER, , -
anomalous weather, n.—A term used by Alexander Buchan to describe
~the weather for any particular month or season which departs far
from the average. :See: Bartholomew’s Physical Atlas, vol. 3, Atlas
of Meteorology, ed. A. Buchan, 1899, pp. 31-36, pl. 81. '
anomaly, n.—The departure of the local mean value of a meteorologi-
cal element from the mean value for the latitude. S
For instance, the difference between the mean temperature of a
- place and that of its latitude is called its thermal anomaly.. “For
January the north-eastern Atlantic and north-western ' Europe
- are regions of excessive warmth for their latitude, being about 35
Fahrenheit degrees (19.5 Centigrade degrees) in excess of_their
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normal. North-eastern Siberia is the region of the most excessive
cold in the world, having a January temperature of 30 Fahrenheit
degrees (16.7 C. degrees) below its normal.” (S. F. Batchelder,
Bartholomew’s Physical Atlas, vol. 3, Atlas of Meteorology, ed. A.
Buchan, 1899, p. 8.) :

Antarctic Zone, n.—One of the climatic divisions of the earth, accord-

ing to an old classification based -on the altitude of the sunj; also
called the South Frigid Zone. It is that area.comprised within
the Antarctic Circle, which is at 66°33" S, lat.
anthelion, n.—1. A rare kind of Haro, q. v., which appears as a white
luminous spot opposite the sun and at the same altitude above the
horizon as the sun. 2. A luminous colored ring or glory sometimes
seen around the shadow of one’s head on a cloud or fog bank, as
in the BrockeN Sprcrer, q. v.
anthropoclimatology, n.—The study of the mutual relations of climate
and man. This term was adopted by R. D. Ward, in “Science,” 1896,
pp. 749-50.
anticrepuscular arch, n.—Same as ANTITWILIGHT, (. V.
anticrepuscular rays, n.—Beams of light radiating from the sun
through rifts in clouds and rendered Iuminous by the dust of the
atmosphere, which cross the sky, seem to arch on the way, and con-
verge towards the antisolar point. They were first described and
explained by Robert Smith in 1783. See¢: CrepuscuLar Ravs..
anticyclogenesis, n.—The sum of the processes which create and de-
velop a new ANTICYCLONE, . V., or intensify an already existing
one. The result of anticyclogenesis is, in the first case, the forma-
tion of an anticyclonic circulation, resulting in closed isobars sur-
rounding a center of high pressure, or, in the second instance, the
crowding of the isobars around the pre-existing high, causing a
strengthening of its circulation. See: H. Wexler, Formation of
Polar Anticyclones, Monthly Weather Review, vol. 65, 1937, pp.
229-236; and his, Some Aspects of Dynamic Anticyclogenesis, Mis-
cellaneous Reports, No. 8, University of Chicago, 1943.
anticyclolysis, n.—Decrease of the circulation around an anticyclone
center. ' o
anticyclone, n.—An area of relatively high pressure with closed iso-
bars, the pressure gradient being directed from the center so that
the wind blows spirally outward in a clockwise direction in the
northern hemisphere, counterclockwise in the southern. Francis
Galton, in 1861, when plotting wind and pressure charts, noted that
‘regions of high pressure were associated with clockwise rotation
of the wind around calm centers. He named such a system an
“anticyclone,” and the term came rapidly into general use.

There are two kinds of anticyclones, cold and warm. Cold
anticyclones are formed when air over a restricted area is cooled
from below. Since pressure decreases rapidly with height in cold
air, the isobaric surfaces over the area where the cooling is occur-
ring are lowered relative to the surrounding (non-cooled) air. This
lowering. of the isobaric surfaces means that a low center:is under-

going DEEPENING, q. V., at some level above the anticyclone; and’
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-the high surface pressure in the cold anticyclone is due to ‘con-
vergence, or piling up of air, in the cyclone aloft. Cold anticy-
clones, consequently, are comparatively shallow, and are capped
by an upper cyclone. Thus the cold winter anticyclone over Siberia,

_ for example, is not discernible above the 6,000-foot level.

Warm anticyclones, on the other hand,.are deep systems, and

- high pressure prevails far up into the atmosphere. Though, as

- the name implies, they are warmer than their environment in the
lower atmosphere, they are actually colder in the stratosphere,

" The excess of surface pressure, therefore, is due to the excess of
cold, dense, relatively heavy air at high levels. Just how this air
is accumulated over a warm anticyclone has not yet been com-
pletely explained. For some tentative explanations, see D. Brunt,
Physical and Dynamical Meteorology, 2d ed., 1939, pp. 37 7-381; B.
‘Haurwitz, Dynamic Meteorology, 1941, pp. 337-340; H. Wexler,
Some Aspects of Dynamic Anticyclogenesis, Miscellaneous Reports,

. No. 8, University of Chicago, 1943, pp. 1-4, 25.

anticyclonic, adj—Pertaining to an ANTICYCLONE, q. V.

antitrade, n.—A wind blowing over the trades in a direction opposite
to them; hence, sometimes called the countertrade.

The trade winds are surface winds which blow toward the
equator in both the northern and southern hemispheres; and as
they approach they equator, they ascend and flow toward either
pole, forming the antitrades. When these latter reach 30° N. lat.

- and 30° S. lat., they descend to the earth’s surface. Fart of the air
flows again toward the equator and part flows to the east to form a

- portion of the prevailing westerlies of both hemispheres. The

. ‘antitrade winds are observed between 8,000 and 12,000 feet, since

- their height varies with the season. :

antitriptic, adj—A term applied to winds driven by the pressure

- gradient, the velocity of which is limited by friction. This term

“was first employed by Dr. H. Jeffreys, “On the Dynamics of
Wind,” Quarterly Journal of the Royal Meteorological Society,
vol. 48, 1922, pp. 29-47. See: EULERIAN; GEOSTROPHIC, -

antitwilight, n.—The pink or purplish zone of illumination bordering
the shadow of the earth in the part of the sky opposite the sun after
sunset and before sunrise; also called the antitwilight arch or the

. anticrepuscular arch. See: H. H. Kimball, The Duration and
Intensity of Twilight, Monthly Weather Review, vol. 44, 1916, pp.

. 614-625; '

~anvil cloud, n.—Popular name of a heavy cumulus or cumulonimbus

- having an anvil-like form especially in its upper portions. If a
thundercloud is seen from the side, the anvil form of the cloud mass
is very noticeable, : :

aperiodic, adj—Used in meteorology to designate a phenomenon not
occurring regularly, but taking place at unequal intervals of time.
For example, the Briickner cycles are aperiodic, the maxima oc-
curring, on the average, at an interval of 36 years, while the time

.. between the-actual maxima may vary from 20 to 50 years.

aperwind, n.—Thawing wind of the Alps. - C
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aphelion, n.—The point on the earth’s orbit which is farthest from
the sun. It is now reached about July 1st, but the time varies. ir-
regularly by a few days from year to year, and also has a slow
secular variation. See: PERTHELION, :

‘apob, n.—A word abbreviated from and meaning, an “airplane obser- -
vation,” usually restricted to  observations taken by means of an
AEROMETEOROGRAPH, (. V. The elements obsetrved are pressure, tem-

- “perature, and humidity.

Appleton layer, n.—An ionized layer of the atmosphere, also called
the F layer. It is the highest of the recognized layers of the iono-
sphere ; 1ts mean elevation appears to be about 150 miles, but is vari-
able and has been recorded as low as 93 miles in Australia and as
high as 250 miles in England. It reflects radio waves of about 100
meters wave length.

applied meteorology, n.—The branch of METEOROLOGY, q. v., which

. seeks to apply the principles derived from Pmysicar and DYNAMIC
MeTrEOROLOGY, (. V., to the solution of the actual daily problems en-
countered by the weather analyst or forecaster. ,

approximate absolute thermometric scale, n.—A temperature scale
which approximates the true absolute temperature scale and satis-

- fies the general requirements of science. “Many problems in physies
and meteorology call for the use of the absolute scale; but it is not
convenient, and in many cases not necessary, to adhere strictly to
the true thermodynamlc scale. In fact, the general requirements of
science will very largely be met by the’ use of an approximate abso-
lute scale which for t e centigrade system is defined by the equation :

T=(213°+t° C.).

The observed quantity, t° may be referred to the normal hydrooen

- gentigrade scale or be determined by any acceptable thermometric

' metho;i ?  (Smithsonian Meteorological Tables, 5th rev, ed., 1939

p. XV
‘aqueous vapor, n.—The vapor state of water; more commonly called
Water VAPOR, q. V. It comprises.about %9, of the total mass of the
~_atmosphere. It is odorless, colorless, and is locally -variable in
amount, from 5 percent to zero, dependlng upon the -season, air
temperature, and other conditions. The weight of a cubic foot of
.. -saturated water vapor at 32° F. is 2.118 grains, and of a cubic meter
~.at 0°C. is 4.847 grams. The specific heat of water vapor is 0. 4655
at 0° C., and of air, 0.2377. . L
arched squall —A type.of squall characterized by an arched cloud
“and apparently a'variant of the LiNe SquaLr, 9.V 1t may-or may
..not be accompanied by thunder .and. hghtning

Archlmedes principle, n.—The law of buoyancy, or upward force

exerted upon a body immersed in or floating on-a fluid. . -

" 'The-resultant force-of a fluid on-a body immersed in it, or par-
" .tially 'so, acts vertically upward through- the center of mass of the
~displaced fluid,-and is equal to the weight of the displaced. fluid.

‘If the immersed: body rises, the buoyancy is posmve and 1f 1t smks,

. the buoyancy is considered negatlve '
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Arctic air (A), n—An air mass originating over the ice-covered
Arctic, which, due to the conduction of heat through the ice from the
relatively warm water below, does not have such frigid surface tem-
peratures as prevail in PorLar A1r, q. v.. On the other hand, it is
colder and drier than polar air aloft, and extends up to greater
heights. See: Ar Mass (1). ‘

Arctic climate (or polar climate), n.—A term applied to the north
and south polar regions where the 1sotherm of 50° It. for the warmest
month forms the southern and northern limits respectively. Similar
conditions may be encountered in lower latitudes at high altitudes.

Polar or Arctic climates are usually divided into two types with
the warmest-month isotherm of 32° F. serving as the boundary be-
tween them. The warmer has a tundra climate, while the colder is a
region of perpetual frost. See: A. Austin Miller, Climatology, 1931,
pp. 220-231; G. T. Trewartha, An Introduction to Weather and
Climate, 1937, pp. 329-341.

Arctic front, n.—The line of discontinuity between very cold air flow-
ing directly from the arctic regions and polar air. As the Arctic
front migrates southward, it becomes the polar front, which is the
line of discontinuity between polar and tropical air; a new Arctic
front is then usually created, at least in winter.

Arctic sea smoke, n.—Same as frost smoke; in the Arctic it occurs
over open water in winter.

Arctic Zone, n.—One of the climatic divisions of the earth, according
to an old classification based on the altitude of the sun; more gen-
erally called the North Frigid Zone. It is that area comprised
within the Arctic Circle which is at 66°33” N. lat. o

Arcs of Lowitz, n.—These are rarely seen, and are oblique and down-
ward extensions of the parhelia of 22°, concave toward the sun
and with red inner borders. They are formed by refraction through
ice crystals oscillating about the vertical, as they obviously do in
the case of snowflakes. See: W. J. Humphreys, Physics of the
Air, 1940, p. 513.

arcus, adj—A term used to describe a casual variety of cumulonimbus
cloud when the lower edges form an arch or arches.

argon, n.—An inert, invisible gas: one of the constituents of air. Its
mass is about 4, of the total atmosphere. In spite of its relative
abundance it was not discovered until 1894 by Lord Rayleigh and
Sir William Ramsey, 100 years after all the elements of the air
were thought discovered. This was due, however, to its chemical
inertness, which had caused it to be confused with nitrogen. (Argon
has one property, however, very different from nitrogen: it is 214
times more soluble in water.) Its presence was not suspected until
the removal of oxygen from the air by two different methods re-
sulted in the discovery that the remaining gases in the-two cases
had different densities and hence different identities. _

arid, adj—In climatology, a term applied to climates which have in-
sufficient rainfall to support vegetation. Two divisions of dry
climates are commonly recognized: (a) the arid, or desert type,
and (b) the semiarid, or steppe type. See: DeSErT; STEPPE; SEMI-
Arp; Armrry; G. T. Trewartha, An Introduction to Weather and
Climate, 1937, p. 226.
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aridity, n.—The state of a region in respect to its dryness or lack of
moisture. Dry regions are classed in this respect as desert, arid,
and semiarid, with a desert representing the extreme type of arid-
ity. These are, however, not quantitative terms, and again one’s
idea as to whether a region is arid or not depends upon one’s point
of view: a region may be too arid for vegetation but not so for
certain occupations, since sufficient water may be imported by nat-
-ural or artificial means. The amount of rainfall is not a sure index,
for the aridity of a region depends in part on temperature.
Various attempts have been made to formulate an index of the
degree of aridity for purposes of climatic classification, but none
have been generally accepted. The difficulty, in part, is the insuf-
ficiency of data, principally data concerning evaporation. There-
fore, the most usable indices are those that use temperature and

precipitation data. W. Koppen and R. Geiger use the following

formula:
Rainfall mainly in cold SEASON.- R=2¢
Rainfall evenly distributed throughout year__R=2¢+14
Rainfall mainly in hot season_______._______ R=2t+28

where ¢ is the mean temperature in centigrade, and R is the rain-
fall in centimeters. If the annual rainfall in centimeters is less
than B and greater than 14, the climate is steppe or semiarid;
if it is less than 1422, the climate is desert or arid.

ascendent, n.—A term used by V. Bjerknes to denote a vector repre-

senting the rate of increase of a scalar quantity; he restricts -

" GRADIENT, (. V., to a vector representing the rate of decrease. See:
V. Bjerknes, Dynamic Meteorology and Hydrography, Carnegie
Institution of Washington, 1910. ;

aspect, n.—A term used in meteorology when referring to the appear-
ance or outlook of many phenomena. For instance, one may speak
of the aspect of the sky, the aspect of the weather map, or the baro-
metric or thermal aspect. One may say in a forecast, “there is no
aspect for rain”; or, in reference to isothermal lines, the “aspect of
the thermal slope.”
aspiration meteorograph, n.—An instrument for the continuous re-

* cording of two or more meteorological elements, in which a motor-
driven mechanism causes air to be rapidly drawn by suction past
the devices which measure the desired elements. See: AspiraTION
PsyCHROMETER ; ASPIRATION THERMOGRAPH.

aspiration psychrometer, n.—A form of wet- and dry-bulb hygrome-
ter in which air is forcibly drawn past the two bulbs. In the
‘Assmann type, invented in 1886, the wet bulb is kept moist by a
muslin sheath soaked in water. A fan operated by clockwork draws
air over the two bulbs at a suitable speed and causes evaporation
to take place from the wetted muslin, which has the effect of lower-
ing the temperature of the wet-bulb thermometer. The bulbs of
both thermometers are protected from radiation by highly polished
metal tubes, so that the instrument can be used in bright sunshine.
See: PsYCHROMETER.
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aspiration thermograph, n.—An instrument for the automatic and
continuous recording of air temperature. Itsthermometric element
is ventilated by means of a fan usually driven by a motor or by
clockwork. , ,

aspirator, n.—A revolving fan, usually driven by clockwork, for pro-
ducing a current of air by suction. It is used in connection with
thermometers. and hygrometers. ,

astraphobia, n.—A morbid fear of thunder and lightning.

atmidometer, n.—An instrument for measuring the rate of evapora-

~ tion; sometimes called ATMOMETER, q. V. :

atmidometry, n.—A term used synonymously with ArMoMETRY, q. V.,
‘and applied to the science of measuring the rate of amount of
evaporation of water.

atmidoscope, n.—An instrument to indicate changing humidity.

atmometer, n.—An instrument for measuring the rate of evaporation;
also called an atmidometer or evaporimeter. The term atmometer
was coined by Sir John Leslie in 1813, and is the oldest name for
this kind of instrument. Four main classes of atmometers may
be distiguished:(1) Large evaporation tanks sunk in the ground
or floating on protected waters; (2) Small open evaporation pans,
discussed under EvaroraTioN GacE, q. v.; (3) Porous porcelain
bodies, mainly used by plant physiologists in studying evaporation
from plants; (4) Atmometers with wet paper surfaces, represented
by the Piché EvAPoRIMETER, q. v. See W. E. K. Middleton, Mete-
orological Instruments, 1942, pp. 113-114. ‘

atmometry, n.—The science of measuring the rate and amount of
evaporation of water. .

atmosphere, n.—1. The gaseous envelope surrounding the earth; the .

highest of the layers 1n its structure, the lowest being the litho-
sp%ere (the solid portion), then the hydrosphere (the water por-
tion), and lastly the atmosphere, which is again divided into the
TroroSPHERE and STRATOSPHERE, q. V. \ '

The atmosphere is odorless, colorless, tasteless; very mobile, flow-

ing readily under even a slight pressure gradient; elastic, com-
~ pressible, capable of unlimited expansion, a poor conductor of heat,
but able to transmit vibrations with considerable velocity. Its

weight has been calculated as 5.9X10% tons. One-half the mass-

of the atmosphere lies below 3.46 miles. It has no definite upper
limit.- If its density were constant throughout, it would be the so-
called “homogeneous atmosphere,” only about five miles deep. - But,
since its density decreases with elevation, and since, being a gas, it
- can expand indefinitely away from the earth, it grows “thinner and
thinner with elevation until it merges with whatever traces of gases
. ‘there must be in interplanetary space. It is quite certain that the
" atmosphere could not extend to more than about 20,000 miles und
. remain and turn with the earth as it rotates on its axis. At this
distance the centrifugal force due to the earth’s rotation approaches
the magnitude of that due to'gravity, and the earth could not hold
- the atmosphere.” (J. G. Albright, Physical Meterology, 1939, p.
- -80;-cf. pp. 1-36.) - At-a height of about 50 miles the atmosphere
is still dense enough to scatter sunlight; meteors have been rendered
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luminous at 200 miles, proving that sufficient atmosphere exists at
that elevation to raise their temperature to incandescence by fric-
tion; auroras have been observed in the upper atmosphere at 375
miles. ' : - : :

The ordinary term for the mixture of gases comprising the atmos-
‘phere is A1r, q. v., which also includes water vapor and solid and
“liquid particles. The following table (after . A. Paneth, Quar-
terly Journal of the Royal Meteorological Society, vol. 63, 1937,
p. 436) gives the various gases and their volume percentages for dry
‘air, i. e., air without water vapor: ' :

’gitrogen____-___n___‘____ 78. 09

D405 ) MR SR 20. 95

Arg(%n __________________ 0. 93 (100 percent
Carbon dioxide__..__.___ ~0.03 )

Neon- oo 0. 0018

Krypton_ ... ____ 0. 0001
Helium_______________ ©0.00053
Hydrogen-________.__.. 0. 00005 .

XeNnoN - wcececeeeee - 0. 000008 -
Ozone - ceee 0. 000001 (variable)

9. A unit of pressure: (a) A normal atmosphere equal to the pres-
sure exerted by a vertical column of mercury, 760 mm. in height,
at 0° C., and with gravity taken at 980.665 cm sec?, equal to about
" 14.7 pounds per square inch. The British atmosphere is based on
30 inches of mercury. (b) The 45-degree atmosphere : same as above
except the acceleration of gravity at sea level and latitude 45° is used
instead of 980.665 cm sec™.” A
atmospheric acoustics, n.—A branch of the physics of the air which
seeks to explain sounds having meteorological origins, and the many
effects of the atmosphere on sounds in general. Sounds having
meteorological origins are the humming of wires, the murmur. of
the forest, thunder, etc. Of the many effects of the atmosphere on
sound may be mentioned the changes in velocity, reflection and
. refraction, the Doppler effect, echo, etc. See: W. J. Humphreys,
 Weather Rambles, pp. 2645 ; and his Physics of the Air, 3d ed., 1940,
pp. 415-450.

_atmospheric electricity, n.—The sum of the electrical manifestations
of the atmosphere, among which the most familiar are LicarNINg,
the Aurora, and St. ELmo’s FirE, q. v. Though these manifesta-
tions are all bound up with the existence of the PorenTIaL Grabient,
g. v., the origin of atmospheric electricity and the earth’s charge
is still uncertain, See; W. J. Humphreys, Physics of the Air, 3d
ed., 1940, pp. 895-413; J. G. Albright, Physical Meterology, 1939,
pp. 297-314. )

atmospheric optics, n.—A branch of optics concerned with all the
optical qualities of; and their manifestations in, the atmosphere. It
strives to explain, for instance, the colors of the sky, clouds, and
hydrometeors; and the refraction, reflection, diffraction, and inter-
ference phenomena.. :
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atmospheric pressure, n.—The force per unit area exerted by the
atmosphere in any part of the atmospheric envelope. Since the at-
mosphere is a substance, it has mass and is acted upon by gravity.
Since force is mass times acceleration, the pressure of the atmos-
phere at any point is due to the superincumbent mass of air times
its accelerations, which are the acceleration of gravity combined
with whatever other accelerations may be operating at the time, as,
for instance, the acceleration of a rising or falling column of air.
As weight is the force of attraction of the earth for any body, the
atmospheric pressure may be measured in any units of weight, such
as pounds per square inch, or in units of pressure such as centimeters
of mercury, dynes per square centimeter, etc. Some of the expres-
sions for the normal value of the atmospheric pressure are:

76.0 centimeters of mercury

29.92 inches of mercury
1033.3 centimeters of water

33.9 feet of water
1033. 3 grams per square centimeter

1,013,250.0 dynes per square centimeter
14.66 pounds per square inch
1. 01325 bars (1 bar=1,000,000 dynes/cm.?)

1013. 25 _millibars

See: J. G. Albright, Physical Meteorology, 1939, pp. 35-36.
atmospheric radiation, n.—The RapiaTion, q. v., emitted by the
atmosphere in two directions: upward to space and downward to
the earth, and consisting mainly of the long-wave terrestrial radia-
tion plus the small amount of short-wave solar radiation absorbed
" in the atmosphere. Figuring on the basis of a year and using a heat
unit of 10°* calories, it has been calculated that of the 201 heat units
absorbed in the atmosphere, 134 are returned to the earth as the so-
called “back radiation,” and 67 are lost to space. In summer, this
back radiation equals or exceeds one-half of the incoming solar
radiation in all northern latitudes; in winter, it exceeds the total
incoming solar radiation at all latitudes above 15° N. Hence,
though atmospheric back radiation is not an ultimate heat source
for the earth, it is obviously an important temporary one. See:
V. Conrad, Fundamentals of Physical Climatology, 1942, pp. 9-11;
H. Landsberg, Physical Climatology, 1941, pp. 91-92.
atmospherics, n.—Also called strays or static; electrical disturbances
originating in the atmosphere in the same manner as lightning, i. e.,
by electrical discharges, or in some local piece of electric apparatus;
manifested by crashing and grinding noises in radio receiving sets.
atmospheric tides, n.—Small fluctuations in the atmosphere, created
by the gravitational action of the sun and moon in the same manner
that these bodies produce the tides of the sea. They are so small
. that only by analysis of a long series of records can they be sepa-
rated from the many other pressure changes in the atmosphere; as
magnified by resonance, however, they may be a factor in some of
the diurnal barometric variations. See: W.-J. Humphreys, Physics
of the Air, 8d ed., 1940, pp. 248-249, ; '
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atmospheric waves, n.—Wave motions in and of the atmosphere.
They may be of several different kinds: (1) Pressure waves,
which in turn are subdivided into diurnal, semidiurnal,.terdiurnal,
and quatrodiurnal fluctuations. The diurnal pressure wave has a
a maximum at about 8 a. m. and a minimum at 8 p. m., and is
believed to result from the alternate heating and cooling of the
atmosphere by the sun during the earth’s rotation. The other
Jpressure waves are of lesser importance, and their exact canses are
doubtful. (2) Seasonal waves, in which air flows across the equator
into the colder hemisphere. Only about one-fifth of one percent of
the atmosphere, however, is thus transported. (8) Waves due to
the procession of highs and lows across a given region, causing a
rise and fall of the barometer. (4) Waves originating from vibrat-
ing sources, from volcanic or man-made explosions, from avalanches,
landslides, ete. - (5) Waves which form anywhere in the atmos-
phere at a surface of discontinuity, and are due to gravitational,
rotational, and inertial causes. Meteorologically speaking, the most
important of these is the CycLonic Wave, q. v. See: J. G. Al-
bright, Physical Meteorology, 1989, pp. 65-74; W. J. Humphreys,
Physics of the Air, 3d ed., 1940, pp. 237-249.
attached thermometer, n.—A thermometer fastened about midway
between the top and the cistern of a mercurial barometer, the bulb
of which is entirely concealed within the metal tube, in order to
" show as nearly as possible the mean temperature. of both the metal
tube and the mercury. Its presence is necessary because the ob-
served barometer readings must be reduced to the values they would
have if the merciry and the scale were maintained at a constant
standard temperature. ‘
aureole, n.—1. The luminous area surrounding the sun or other bright
light when seen through thin cloud, fog, or mist; a corona or glory.
2. The inner portion of a corona, or the whole of one which is only
_incompletely developed. '
aurora, n.—1. A luminous glow sometimes seen at night in the northern
and southern skies; in the northern sky it is called aurora borealis,
and in the southern, aurora australis. : ,
Many auroras are practically white; but red, yellow, and green
also occur. They appear also in various forms; such as arcs, bands,
rays, curtains or draperies, coronas, luminous patches, diffuse glows,
and flaming or rapidly moving forms. Many auroras are quiescent ;
others flit and move about. They occur most frequently during
years of sunspot maxima, but show no frequency relative to moon
or season. In altitude they range from 100 to 1,000 kilometers
above the earth. Auroras are caused by electrical discharges in the
high atmosphere due to influences from the sun. 2. A term some-
times applied to the light of early dawn. See: W. J. Humphreys,
Physics of the Air, 3d ed., 1941, pp. 409-413. ’
austausch, n—A measure of the degree of turbulence that exists
within a turbulent zone, in terms of the exchange of mass across
unit horizontal surface, during unit time; so named from the
German word meaning “interchange.” A turbulent zone, which
may range from a few feet to several hundred feef in width, is
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created in the atmosphere by friction between air currents and
the surface of the earth, and also between adjacent layers of air.
“Throughout this zone a constant interchange of properties be-
tween the earth’s surface and the air above it, or between two
adjacent bodies of air is constantly taking place. The properties
which are commonly involved in this zone of turbulent inter-
change are heat, water vapor, momentum, and various solid im-
purities.” (G. F. Taylor, Aeronautical Meteorology, 1938, pp.
77-78.) It 1s approximately the same as Eopy Coxpucriviry, q. v.
utobarotropy, n.—The state of the atmosphere in which an originally
barotropic stratification is maintained, as, for instance, in an in-
compressible homogeneous atmosphere. See: BaroTropy. :
utoconvection, n.—Atmospheric ConvecrION, g. v., which is spon-
taneously initiated by a layer of air when the lapse rate of tempera-
ture is such that density increases with elevation at a sufficiently
rapid rate, A mere increase of density with height does not lead
to convection; other controlling factors are viscosity, turbulence,
and insolation, besides the establishment of a lapse rate exceeding
the AUTOCONVECTION (IRADIENT, (. V. :
utoconvection gradient, n.—Also known as the autoconvective lapse
rate, and thus described : “When the lapse rate is equil to 3.42° C.
per hundred meters, the decrease of temperature with height is

such that the density of the air is constant with height. If the

lapse rate exceeds 3.42° C. per hundred meters, the density of the
air must increase with height. This is an exceedingly unstable
condition, for the denser air from the higher levels must sink of
itself (without external impulse) into the less dense air below.
The specified lapse rate (3.42° C./100m.) therefore marks the
theoretical lower limit of lapse rate for self-convection of air with-

- out an external impulse.” (L. P. Harrison, Meteorology, 194%, pp.
© 101-102.) See: B. Haurwitz, Dynamic Meteorology, 1941, p. 353;

a

W. J. Humphreys, Physics of the Air, 3d ed., 1940, pp. 153-155.
utumn, n.—The third Season, q. v., of the year, the period between

summer and winter; commonly.called “fall” in America. Astro-
nomically speaking, autumn begins in the north temperate zone at’

the autumnal equinox, about September 22, and énds at the winter
solstice, about December 21; but it is popularly considered in
this country to comprise the months of September, October, and

November; and in England, the months of August, September,.

and October. In the southern hemisphere, autumn occurs at the

* same time as the northern hemisphere’s Serixe, q. v.

Autumnal weather is marked by copious dew, the coming of
frosts, and the appearance of radiation fogs. “The storms of early
autumn give us a boisterous foretaste of winter. As the general
atmospheric circulation gains speed, so the storms, which mark the
irregularities in the boundaries between the equatorial and polar

 winds, move faster. And they become stronger than the summer
storms, developed as they are from weaker winds.” (C. F. Brooks,

a

Why the Weather?, 1935, p. 173.)
valanche, n.—A mass of snow or ice detgchqd from its position, and

* slipping down a mountain slope.
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avalanche wind, n.—The rush of air produced in front of an avalanche
or landslide, “It is the swift downrush of dry snow rather than
. the more deliberate advance of the ground avalanche that produces
in front of the descending mass the most remarkable examples of
the ‘avalanche wind,’ the force of which, at its worst, surpasses
that of any tropical hurricane and is rivaled only by the violence
of the tornado. The air displaced by the avalanche rushes not only
straight forward but also on either side, uprooting trees and caus-
ing general destruction hundreds of yards beyond the area reached
by the avalanche itself.” (C. F. Talman, A Book About  the
Weather, 1931, pp. 95-96.) See¢: M. B. Summers, Avalanche Wind
“at Juneau, Monthly Weather Review, vol. 45, 1917, p. 114;
Frurey (2). . : -
average, n.—An arithmetic mean ; that is, the result obtained by adding
a number of terms and dividing the sum by the number of terms.
There is no essential mathematical difference, therefore, in deriv-
ing an averagé, mean, or normal, but their applications in me-
teorology and climatology are quite distinct. L
In analyzing weather data, average and mean are often used.
interchangeably, and normal is sometimes used in the same sense,
meaning no more than the average of a long record; but normal
has a more specialized significance, distinct from mean or average.
For instance, the mean temperature for a particular day, which
~ is simply the average of the highest and lowest temperatures re-
corded on that day, 1s distinct from the normal mean temperature
for the date, which is computed by averaging all the mean tem-
- peratures for that particular day on record. See: NORMAL.
Avogadro’s hypothesis, n.—The principle that equal volumes of all
gases under the same pressure and temperature contain the same
.. number of molecules. In the case of an ideal gas, the number
~ (called the Loschmidt number) per cubic centimeter at normal
ressure and temperature is 2,705 X10®, See: W. J. Humphreys,
hysics of the Air, 1940, p. 69; H. R. Byers, General Meteorology,
1944, p. 130. - , : ‘
azimuth, n.—The arc of the horizon intercepted between a given point
~and an adopted zero point. In pilot balloon observations in-the
U. S. Weather Bureau, north is the zero point, east is-90°, south
is 180°, etc.; so that if the balloon were, at a given instant during
its flight, due west of the observer, its horizontal angle or azimuth
would be 270°. :
N B

b., abbr—1. Abbreviation for blue sky in the Beaurorr WEATHER
Noration, q. v. 2. Abbreviation for Bag, q. v. - - C
back, v. 7.—To change direction counterclockwise; applied to the wind
- when it so changes, as, for example, from the north to northwest,
-+ east to northeast, etc., in the northern hemisphere;: opposite in
" meaning to VEER, q. v., which signifies clockwise change, as.from
- ~north to northeast in the northern hemisphere. In the southern
-~ hemisphere the meaning of these words in terms of the cardinal
directions are exactly reversed.. -~ - = - .0 oo s
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It is said that the expression “to back™ arose from the fact that
most meteorological stations in Europe lie on tha southern side of
the average path of low pressure centers, around which the winds
blow in a counterclockwise direction. A station thus located would
record a veering of the wind as a low passed by. Qccasionally, a low
would travel south of the average path, and, as it passed a-station,
cause a change in wind direction opposite to the clockwise shift
usually experienced, in which case the wind was said “to back.”

backlash, n.—The “play” in an instrument. In self-recording instru-
ments there is always a certain amount of clearance between the
teeth of the gears and pinions. If this is not taken up when the
instrument is started, a short interval might elapse before the clock
begins to turn the cylinder which holds the recording sheet. This
“play” or “backlash” may be eliminated, if, before the instrument
is started, the recording cylinder is turned forward until the record-
ing pen registers earlier, say 30 minutes, and is then turned
backwards until the pen registers the exact time.
bad-i-sad-o-bistroz, n.—The “wind of 120 days™; a violent katabatic
wind which blows from the northwest in the region around
Afghanistan from May to September. See: Seistax.
baguio, n.—Also spelled bagio and bagyo; a term applied in the Phil-
ippine Islands.to a TroprcaL CYCLONE, q. v. “The natives of the
hilippines, who like all natives of Malay origin are good fishermen
and daring seamen after their own fashion, perfectly distinguish
between the typhoons or turning gales (cyclones) and the straight-
lined monsoon gales. They call the first ‘bagyo’ and the latter
‘signa’” (H. Piddington, Sailor’s Horn-book, 6th ed., 1876, p. 70,
footnote.) -
bai, 7n.—A mist prevalent in China and Japan in spring and fall, when
the loose surface is churned up by the wind and clouds of sand rise
to a great height and are carried eastward, afterwards collecting
moisture and falling as a colored mist which everywhere produces a
thick coating of very fine yellow dust. ’
bai-u, adj.—The name of a season, during which copious rains occur,
. in southern Japan and in parts of China (where it is pronounced
“meiyu”). The bai-u season (April and May in Japan, May to July
in China) is theé most important period for the cultivation and trans-
‘planting of rice. 'The bai-u rains are also called plum rains or mold
rains, with reference to the season for ripening plums, and to the
effects of continued dampness, respectively. See: T. Okada, On
the Bai-u or Rainy Season in Japan, Bulletin of the Central Mete-
orological Observatory of Japan, No. 5, 1910; G. T. Trewartha, An
Introduction to Weather and Climate, 1937, p. 175. :
Balfi }Vind, n.—Local name for a strong east wind at the eastern end
of Java. ‘
ball, n.—A term used to indicate wind speed. A one-ball wind is one
having a speed of 10 miles per hour, a two-ball wind, 20 miles per
hour, etc. The term occurs in the “Voyage of the Chelyuskin,”
translated from the Russian by Alec Brown (1935, New York). The
phrase, “The wind was a five-ball norther” occurs on page 92, and
similar uses of the word are also found elsewhere in the book. . -
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ballistic, adj.—Pertaining to the factors which affect the trajectory
of a projectile in flight.  “To properly consider these factors, terms
have been introduced known as ballistic meteorological conditions,
namely, ballistic wind, ballistic density, and ballistic temperature,
A ballistic meteorological condition is an imaginary one, which has
the same effect on a trajectory as the true conditions that do exist

within the limits of the trajectory.”  (W. Noll, Determination. of
Meteorological Corrections on the Ranges of Guns, Monthly
Weather Review, vol. 47,1914, p. 868.) : . ‘

ballistic density, n.—An average or resultant ratio of observed density
to normal density, determined by properly weighting the ratios of
observed density to normal density, throughout the zone from the
surface of the earth to the height of the maximum ordinate of the
trajectory for which the ballistic density is being obtained.

“The resistance offered a projectile in its flight varies with the

density of the air, other factors being constant. A decrease in

~ density corresponds to an increase in range and vice versa. Conse-
quently it is necessary to know the density of the air to the height
to which the projectile rises, in order to properly determine the
ranges. After the values of pressure aloft, vapor pressure aloft,
and temperature aloft are obtained by use of airplanes or kites, the
densities are computed and plotted against true height. From the
density curve thus drawn the densities for every 250 meters altitude
are read off.” (W. Noll, Determination of Meteorological Correc-
tions on the Ranges of Guns, Monthly Weather Review, vol. 47,

1914, p. 868.)

ballistic temperature, n.—A single computed temperature which is
used to express for artillery purposes the temperature conditions
between the level of the battery and a specified maximum altitude
to which it is expected projectiles will ascend in traveling from the
gun to the target. A separate ballistic temperature is determined
for each maximum ordinate. When weighting factors are avail-
able, ballistic temperatures may be computed by the following pro-
cedure : For a particular maximum ordinate the mean temperatures
for certain zones are determined. The differences between these
temperatures and the standard temperatures for these particular
zones are next determined. These temperature differences are then
multiplied by weighting factors, and the sum of the products thus
found gives the departure of the ballistic temperature from stand-
ard for the particular maximum ordinate in question. When the
amount of this departure is added to 59°, the result is the ballistic
temperature for the particular maximum ordinate, expressed in
Fahrenheit degrees. -

ballistic wind, n.—A.  calculated wind which would have the same
effects upon the range and deflection of a projectile as would the
actual winds through which the projectile passes.

ball lightning, n.—A form of LicurNINgG, q. v., consisting of “lumi-
nous ball- or pear-shaped bodies that travel or float along freely in
the air or over the surface of walls, roofs, floors, or the ground. No
simple explanation of the phenomenon has been made, and a great
many persons doubt its existence. . . . The persistence of the
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- -brilliant after-image of lightning for some time following the flash

" accounts for many of the reported instances.” (J. G. Albright,
Physical Meteorology, 1939, p. 835.) See: W. J. Humphreys, Ball
Lightning, Proceedings of the American Philosophical Society, vol.
76, 1936, pp. 613-626. ' ‘

ballonet ceiling, n.—“The altitude from which a pressure airship with
empty ballonets can return to sea level without loss of operating
pressure.” (Nomenclature for Aeronautics, Report No. 474, Na-
tional Advisory Committee for Aeronautics, 1937, p. 11.) See:

- CemuiNg; ApsoLuTe CrILING; SERVICE Crining; Staric CemLinG.

ballon-sonde, n.—Synonym for Souxpine Barroon, q. v.

balloon, 7.——A bag, more or less airtight, and filled with some gas

- lighter.than air, for the purpose of ascent in the atmosphere.

Free manned balloons were-used for observations of the atmos-
phere as-early as 1784, when Dr, Jeffries took barometer, thermom-
eter, and hygrometer observations, besides collecting samples of air.
Since then free balloons and captive balloons, the latter sometimes
manned, have been used to measure weather elements at various

~ heights. Free manned balloons ascending to great heights have
been used recently for atmospheric investigations, such as in the
Picard and other stratosphere flights, and meteorological observa-
tions are usually made by those in charge of such flights. The three
‘kinds of balloons most commonly used in weather observations are
listed below and separately described. See: Crmwing Barroon;
Prror BiLoon; Sounpine Barroox. ,
balloon cover, n.—A large cover made to fit over 850- and 7 00-gram
inflated balloons to facilitate their hauling in high or gusty winds.
balloon drag, n.—A small 10-gram balloon loaded with 800 to 400
ams of ballast attached below the radiosonde to retard ascent, thus
msuring that the meteorological elements of the radiosonde will have
ample time to react to their changing environment, and that a satis-
+ factory record of the ascent will be secured. The drag balloon is
. usually so inflated as to burst at about 400 mb., or 7 km. :
balloon, radiosonde, n.—A 350-gram balloon that is inflated to a
diameter of about six feet and a free lift of about 400 grams to carry
a radiosonde aloft. When made of natural rubber, the balloon-at-
tains an average bursting height of 18 km., but when made of syn-
thetic rubber, only 15 km. o
band lightning, n.—Same as Rmpox LicurNING, q. V. o
bankfull stage, n.—The elevation, or sta e, of the lowest bank of a
stream within the reach in which the elevation is measired. =
banner cloud, n.—A cloud which “resembles a great white flag floating

from a high mountain peak. In strong winds the pressure to the im-. ~

mediate leeward of such a peak is, more or less, reduced, and: the
+- resulting low temperature, intensified by the mountain surface, ap-
pears to be the cause of this singular cloud that, though continuously
evaporating, as constantly re-forms in the turbulent wake.” (W. J.

- Humphreys, Physics of the Air, 3d ed., 1940, p.303.) -~
bar, n.—1. A unit of pressure equal to 10° dynes/cm?; equivalent to a
- mercurial barometer reading of 750.076 mm. at 0° C. (or 29.5306
“inches at 82° F.), gravity being equal to 980.616 cm/sec?. -It is
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equal to the mean atmospheric pressure at about 100 meters above ‘

. mean sea level. The standard atmospheric pressure of 760 mm: or

29.921 inches is equal to 1,018,250.144 dynes/cm? S
.. The millibar is the thousandth part of a bar: it is equivalent to
1,000 dynes/cm?  Hence the standard atmospheric pressure of 760
mm. is 1,013.3 mb. o , R
A distinction must be made between the bar and the Baryz, q. v.:
~ the latter is the c. g. s. unit of pressure, equal to 1 dyne/cm?, while
the bar is used in meteorology and is 1,000,000 times the barye. See:
International Critical Tables, 1926, vol. 1, p. 34; Smithsonian Me-
teorological Tables, 5th rev. ed., 1939, pp. 21-22. 2, The heavy bank
of thick black clouds, generally composed of stratocumulus and nim-
~ bostratus which is found near the center of a tropical cyclone. See:
I. R. Tannehill, Hurricanes, 1938, p. 96. 3. A cloud formed at the
crest of an air wave on the lee side of a mountain or other obstruction.
barat, n.—A heavy northwest squall in Menando Bay on the north
- coast of the island of Celebes; these squalls are prevalent from De-
‘cember to February. - . e s
barber, n.—1. “A gale of wind with damp snow or sleet and spray that
freezes upon every object, especially the beard and hair. Said to be
called barber by wharfmen of New York.” (Century Supplement,
Vol. XT, 1909, p. 111.) Tt is called barber (or berber) because the
~ snow is so sharp that when driven by a gale, it nearly cuts the skin
- off the face. See: R. Abercromby, Weather, 1907, p. 224. 2. Vapor
rising in streams from the water, well known in Nova Scotia, and
the same as Frost Smoxke, q. v. :
baric area, n.—The area enclosed within an Isopag, q. v.
barines, n.—Westerly winds in eastern Venezuela.
Barisal guns, n.—See: BroNTIDES. .
baroclinic fluid, 7.—A fluid in which the pressure is a function of other
- variables in addition to density; the isobaric surfaces, therefore, do
not in general coincide with..the.iSosteFic §iifaces, or surfaces of
constant specific volume. - See: BaroTrorIc Fr.Uuip. -
barocyclonometer, n.—“One of the several instruments that have been
devised for locating tropical hurricanes without the aid of a weather
‘map.” (Instructions to Marine Meteorological Observers, Circular
M, U. S. Weather Bureau, 6th ed., 1938, p. 97.) '
barogram, n.—A trace made by the pen of a Barograrm, q. v.
barograph, n.—A barometer which makes a continuous record of
- barometric changes. Barographs may be of the mercurial or an-
- eroid variety, but are generally of the latter type. An aneroid baro-
~ graph consists of a single cell or of several evacuated cells in series.
- The lower cell is fastened to the frame of the barograph case, while
the uppermost cell is free to move and is connected to a pen through
- a series of linkages to magnify the movement. The pen writes upon
a record sheet wrapped around a cylinder which is caused to revolve
by clockwork insi(i. ‘ i

In most cases the chan%ing temperature to which a barbgraph is’

subjected introduces small errors, such that the mechanism-effecting
. continuous registration either obstructs the free action of the barom-
eter proper or does not transmit to the record sheet a trace exactly
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~ representing the original fluctuations of pressure. The absolute
value of the pressure indicated by the position of the tracing point
Is also subject to uncertainties, and while changes of pressure are
shown by a barograph with more or less accuracy, it is impossible,
even with the best instruments, to record the absolute pressure with
a precision equal to that of an eye reading of a standard mercurial
barometer. In general, therefore, the indications of automatic in-
struments are checked and corrected by reference to occasional eye
readings of a standard barometer. See: Barometers and the Meas-
urement of Atmospheric Pressure, Circular F, Instrument Division,
U. S. Weather Bureau, 7th rev. ed., 1941, pp. 28-44. [T
barometer, n.—An instrument for measuring atmospheric pressure.
There are two kinds of barometers, mercurial and aneroid. .
The mercurial barometer was invented in 1643 by Evangelisto
Torricelli (1608-1647), the first a pupil of Galileo and afterwards
a master, himself. In describing the purpose of the experiment
which resulted in the invention of the mercurial barometer, he
makes a statement of interest to meterologists: i. e., that he aimed
“not simply to produce a vacuum, but to make an instrument which
shows the mutations of the air, now heavier and dense, and now
light and thin.” The mercurial barometer consists essentially-of a
- tube filled with mercury, the mouth of which is immersed in. a cup
of the same liquid. = Its construction is best understood by describ-
-ing how it is made. Fill a 86-inch glass tube completely with pure
mercury. With the thumb on the mouth of the tube, invert it, i. e.,
point the mouth-end down, and insert it into a cup of mercury, called
the cistern. Upon removing the thumb and after supporting the
tube vertically, it will be found that a portion of the mercury in
- the tube will pass into the cup, and, if the work is done at sea level,
that the level of the mercury in the tube will be about 80 inches above
the level in the cup. The mercury in the tube, called the barometric
column, is supported by the air pressure on the mercury in the cis-
- tern. The space above the mercury in the tube is called Torricelli’s
vacuum. The difference between the level of the mercury in the
tube and the level in the cistern will vary with elevation above the
sea, and with the variations of atmospheric pressure.” The instru-
ment is fitted for observational use by incasing it in a metal tube
which contains openings through which the levels of the mercury
in the tube and cistern may be observed, and by providing the
means by which accurate readings of the difference of the two levels
‘may be readily obtained. - S
The ANEROID BAROMETER, q. V., is made, as its name implies, with- -
out liquid : sometimes it is called “holosteric,” which means “wholly
of solids.” It was invented by Lucien Vidie in 1843, 200 years
after the mercurial barometer. ) TR :
barometer box (or case), n.—A box designed to house a mercurial
~ barometer when in use. Its functions are (1) to provide protection
for the instrument and (2) to shield it from sudden changes in tem-
perature. A barometer box is usually equipped with accessories to
- hang the instrument, and to hold it steadily in a vertical position.
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. Enclosing a barometer in a tight box adds to the accuracy of a
__reading, because, as air can neither enter nor leave readily, the tem-
~ perature of the mercury in the barometer tube becomes very close
to that of the attached thermometer—and it is necessary to know
the temperature of the barometer in order to reduce its readings to
~ sea level, the standard reference plane. , e
barometrie, adj—1. Pertaining to a barometer, as in the phrase
- BaromeTRIc COLUMN, O to the results obtained by using the instru-
ment, as in the expressions BaromeTrIc TENDENCY and BaROMETRIC
HyrsomerrY, . v. 2. Often used in the same sense as pressure
(atmospheric) ; e. g., BaroMETRIC GRADIENT, q. V., for pressure
.. gradient. o :
barometric column, n.—See : BAROMETER. ; o : ‘
barometric gradient, n.—Synonymous with pressure gradient, which
~ is the rate of change of atmospheric pressure per unit horizontal
- distance, measured 1n a direction normal to the isobars. .
barometric hypsometry (or altimetry), n.—The process of measur-
ing height with a barometer. See: W. J. Humphreys, Physics of
the Air, 3d ed.,, 1940, p. 68; D. Brunt, Physical and Dynamical
- Meteorology, 1939, p. 35; Smithsonian Meteorological Tables, 5th
" “'rev. ed., 1939, pp. 183-166. ‘. \
baremetric pressure, n.—-See ; Armosrurric PRESSURE.
barometric rate, n.—The rapidity with which the atmospheric pres-
‘sure rises or falls within a given period of time. See: BaromMETRIC
TeENDENCY. ) : o
barometric tendency, n.—The net .change of barometric pressure
within a specified time (usually 3 hours) before an observation, to-
gether with the proper sign, indicating not only the amount of
change but whether the pressure is rising or falling, and also the
characteristics of the rise or fall, such as “rising or falling,” “un-
steady,” ete. —
barometric wave, n.—Synonymous with Svrag, q. v.
barometry, n.—The study of the measurement of atmospheric pres-
sure, with particular reference to ascertaining and correcting the
errors of aneroid and mercurial barometers and improving their
accuracy. B ’ :
_, In a mercurial barometer, errors may be introduced (1) by
" defects in the instrument itself—imperfect vacuum above the mer-
*cury column, inexact graduations of the scale, etc.; (2) by improper
. exposure—in direct sunlight, too near a heat source, or in a place
where it is subject to gusts of wind; and (3) by personal errors of
the observer, such as failure to read the scale properly and mis-
application of the corrections for temperature, altitude, gravity, etc.
An aneroid barometer is by nature less accurate than a mercurial

barometer, and its errors are more difficult to ascertain, since they

vary from time to time with the strains in the material. A baro-

", graph, of either the mercurial or aneroid type, has additional sources

~of error, due to the complexity of its mechanism. See:*W. E. K.

‘Middleton, Meteorological Instruments, rev. ed., 1942, pp. 13-14,
33-37, 44-46. RS
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baromil, n.—The unit used in graduating a barometer in the c. g. s.
system. If the barometer is read at 45° latitude at sea level and its
temperature is at the freezing point of water, one baromil corres-
sponds to a pressure of one millibar; under other conditions, correc-
tions must be applied to reduce a baromil to a MiLL1BAR, q. V.

barosphere, n.—A name sometimes given to the region of the atmos-
phere above 8 km. o C

baroswitch, n.—A switch in a radiosonde actuated by an aneroid ele-
ment. It is used to switch the temperature and humidity elements,
and certain fixed resistors, into a circuit. The pressure at the time
is incidentally indicated by the switching operation. =~

barothermograph, n.—An instrument which automatically records’
temperature and pressure. It is a combination BaroeraPH and
THERMOGRAPH, q. V. g - oo o

barotropic fluid, n.—A  fluid in which the surfaces of equal pressure
and of equal density coincide. See: Barocrinic Froi.

barrier, n.—1. A thick, largely fresh-water ice formation with a nearly
flat upper surface extending seaward from the land but attached-
thereto. 2. The clifted edge of SmeLrF IcE, q. v. e

barrier berg, n.—See: TABULAR ICEBERG. BEETE

barrier theory, n.—A theory of cyclogenesis proposed by F. M. Exner,
in which an outbreak of polar air into the region of the prevailing
westerlies is considered to act as a barrier to the eastward motion of
the warmer air and is said to cause the formation of a low pressure

- center just to the east of the barrier, around which a cyclonic vortex
develops and travels eastward. “In a similar manner a continent,

- especially a mountainous continent, may act as a barrier. Exner
refers in particular to Greenland and suggests that the Icelandic
minimum to the east of the southern tip of Greenland may originate
as a barrier effect.” (B. Haurwitz, Dynamic Meteorology, 1941,

. p.318. o ,.

This)hypothesis, developed by Exner from the work of the Aus-
trian school of meteorologists, 1s also known as the Dror TaEORY,

' (fl v. Tt has not been generally accepted, because “it appears doubt-

ul that the pressure deficit in the lee of the barrier is strong enough
to lead to cyclogenesis except in very special cases.” (Ibid., p. 818.)
See: F. M. Exner, Dynamische Meteorologie, 2d ed., 1925, p. 339.
barye, n.—A c. g s. unit of pressure, equal to 1 dyne/cm?® See: Bar.
base line, n.—A line with known true bearing, length, and elevations
of extremities, used in two-theodolite observational work in the trig-
onometric calculation of the height or distance of balloons. In

. practice more than one base line is laid out, because when observing

free balloons it is advantageous to use a base line which is as nearly
“as possible at right angles to the path of the balloon. S
base-line check (raob), n.—A procedure in which the temperature-
frequency-relationship of a radiosonde is determined. Once deter-
mined, the temperature corresponding to any other frequency may
_be found by means of a simple evaluation. .. - ,
base map, n.—“A map, having essential outlines, used for indicating
specialized data of various kinds.” "(Webster’s New International
Dictionary, 1939.) ‘ ' ‘ B
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* . 'Base maps are used extensively in meteorology and climatology
for plotting observational data. ~ In the former, they are used for
- preparing synoptic weather charts; these maps often have the barest
~outlines of states and countries, and only place-marks, with or
- without names for those places where meteorological data are avail-
able.: Mountains and contour lines are omitted, and only the larger
“rivers and lakes indicated.” In climatology, more  complete base
maps are used. Some data, as for instance snowfall, are shown on
~maps containing the mountain systems, because the distribution
is then better understood. * See: Synopric CHART. -
bayamo, n.—A violent blast of wind, accompanied by vivid lightning,
blowing from the land on the south coast of Cuba, especially near
.- the Bight of Bayamo. - o - o
bay ice, n.—Young ice which first forms on the sea in autumn, -
be., abbr.—Abbreviation for sky ‘partly clouded (14 to 34), in the
- Braurorr WeaTHER NOTATION, q. v. :
beaded lightning, n.—A type of LicaTNING, g. V., seen when the
observer happens to be end-on with respect to the line of discharge,
- so that several points, more brilliant than the rest of the path, appear
as a string of incandescent beads., It is sometimes called “pearl”
- lightning.  See: J. G. Albright, Physical Meteorology, 1939, p. 333.
Beaufort weather notation, n.—A code for describing the weather
by means of letters and symbols, originally devised by Admiral
Sir F. Beaufort (1774-1857), during the - years 1805-1808; since
- - altered and -amplified by British: and American meteorologists.
See¢: Smithsonian Meteorological Tables, 5th rev. ed., 1939, p. 245;
Admiralty Weather Manual, 1938, pp. 319-321; L. G. Garbett, Ad-
--miral Sir Francis Beaufort and the Beaufort Scales of Wind and
~-Weather, Quarterly Journal of the Royal Meteorological ‘Society,
vol. 52, 1996, pp. 161-172. ‘
Beaufort wind scale, n.—A system of estimating wind velocities,
originally based (1805-1808) by its inventor, Admiral Beaufort of
- the British Navy, on the effects of various wind speeds ‘on the
amount of canvas which a full-rigged frigate of the early nineteenth
century could carry; since modified and widely used in interna-
- tional meteorology. : : ,
As generally given in most metedrological texts, the Beaufort
- scale consists of thirteen degrees of wind speed, numbered from 0
(calm) to 12 (hurricane), with corresponding descriptions of the
~effects of the different winds on land and sea, and their limiting
- velocities in knots, miles per hour, meters per second, etc. Other
wind scales have been devised for special uses, such as the Nrm
- WIND ScALE, q. v. See: L. G. Garbett, Admiral Sir Francis Beaufort
and the Beaufort Scales of Wind and Weather, Quarterly Journal
_ of the Royal Meteorological Society, vol. 52, 1926, pp. 161-172,
Beer’s law of absorption, n.—A law giving the absorption of radia-
tion in passing through any medium; applied in meteorology to the
- -atmosphere which absorbs radiation both from the sun and from the
~ earth. The equation for atmospheric absorption according to Beer’s
law is: ' :

C O h=Lge™hY
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- where Iy=radiation intensity of a monochromatic beam after trans-.
" mission; I, =intensity of incident radiation; e=Napierian base;
kx=absorption coeflicient for radiation of wave length Ao and
u=optical mass of the layer. ; T
In determining the atmospheric absorption one must know. the
" absorption coefliclents of all the various gases present in the atmos-
- phere. See: Asmsorprion; D. Brunt, Physical and Dynamical
...Meteorology, 1939, pp. 113-114. - . g
belat, n.—A strong land wind, from the north or northwest, which
occasionally affects the southern coast of Arabia, and is accompa-
(Iilied, by a hazy atmosphere due to sand blown from the interior
.. desert, : v C ;
Bemporad’s formula, n—A formula for the value of the optical A1z
Mass, q. v., in the law- of absorption of solar energy in passing
~through the earth’s atmosphere: : Lo

= atmospheric refraction
o “kosin 2z

‘where m=air mass in ‘path of beam, Z=constant, and z=sun’s
- zenith distance. - . L o
-~ For values of m computed by Bemporad, see Smithsonian Mete-
__orological Tables, 1939, Table 100, p. 226. Cotenn
Benard cell, n.—A type of eddy, also called a convection cell, having
a horizontal axis and formed when the top surface of a fluid is
cooled. This has been observed in a laboratory, but may exist in
the atmosphere, it is thought, when instability is produced by the
heating of the earth’s surface by solar radiation. W
See: D. Brunt, Physical and Dynamical Meteorology, 1939, pp. 219—
- 2215 Proceedings of the Royal Society of London, 1928, Series A,
'p. 195, | : E o
. bentu de soli, n.—An east wind on the coast of Sardinia.
berg, n.—Shortened form of IcEpERG, q. V. - : '
Bergeron classification (of air masses), n.—See; AR Mass; Am
Mass CLASSIFICATIONS,
Bergeron-Findeisen hypothesis, n.—See: RaiNproe. g
berg wind, n.—A foehn wind in South Africa. “The Berg winds of
“the littoral of the Cape Province, South Africa ... become
- heated simply in blowing down from the plateau; there is generally
. no liberation of latent heat by the condensation of water vapour.
~The plateau itself, in spite of its elevation, often enjoys temperatures
. .in'the daytime as high as are normal at sea-level, and if the wind
_ blows down from the plateau to the coast, it is warmed by compres-
~sion far above the coast temperature.” (W. G. Kendrew, Climate,
1980,p.801) - - S R
Bermuda high, n.—The name often given to the high pressure cell
. usually found over the Atlantic Ocean near.the Bermuda Islands,
though it varies in position and intensity. When it moves west-
. ward so that its edges touch on the southeastern United States, hot
- weather may result throughout the whole eastern part of the country.
. See:rBrocking (1). RIS
bhoot, n.—In India, a dust WHIRLWIND, q. V.
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billow clouds, n.—Clouds formed by wave motion on the surface of.
discontinuity between air layers of different density and tempera-
ture. They usually occur at elevations of 6 to 8 kilometers, in
~series of approximately regularly-spaced bands, where ascending
" motion at the wave crests reaches above the air’s condensation level
and causes cloud formation, and with intervening strips of clear sky
~where descending motion in the troughs occurs. See: C. F. Brooks,
Why the Weather?, 1935, pp. 43-44; B. Haurwitz, Dynamic
Meteorology, 1941, pp. 287-288; W. J. Humphreys, Physics of the
Air, 3d ed., 1940, p. 801" : , TR
biochore, n.—In W. Koppen’s classification of climate that part of the -
“earth’s surface having a life-sustaining climate. It is bounded on
. the one hand by the cryochore, or region of perpetual snow, and on
“ the other by the xerochore, or waterless desert. Transition zones on
either side are the bryochore, or tundra region, and the poéchore, or .
* steppe region. The bulk of the biochore consists of the dendrochore,
© or tree region. See: CrimaTIiC CLASSIFICATION. : ‘
bioclimatic, adj—Pertaining to the relations between climate and life.
" See: BrocLimaTics. o o
bieclimatic law, n.—A law of PuENoLoGY, q. V., “according to which
- periodical events of plant and animal life advance over the United
. gta’tes at the rate of 1 degree of latitude, 5 degrees of longitude, and
400 feet of altitude every four days—northward, eastward, and up-
ward in spring, and southward, westward, and downward in au-
~tumn.” (C. F. Talman, Our Weather, pp. 367-368.) o
bioclimatics, n.—The science which treats of the relations existing
“between life and climate. See; A. D. Hopkins, Bioclimatics, 1938.
bioclimatograph, n.—A form of climatograph, used to show the rela-
tion between climate and insect life. See: CLIMOGRAPH. s o
bioclimatology, n.—The science which treats of the effects of climate
on human life and health. -One of its aims is to discover the cli-
* matic regions most beneficial to persons suffering from certain types
of disease. . C P
birainy, adj.—A term applied to the climate of a place that Kas two
“ periods of rainfall in a year. ‘“As the belt of rains swings back and
Torth across the equator after the sun, there are two rainy seasons
~with: the sun: vertical, and two dry seasons when the sun is farthest
- from the zenith and while the trades blow. These conditions prevail
on the equator, and as far north and south of the equator (about
10°-12°) as sufficient time elapses between the two zenithal posi-
"+ tions of the sun for the two rainy seasons to be distinguished from
- one another. In this belt, under normal conditions, there is, there-
- fore, no dry season of any considerable duration. The double rainy
* season is clearly seen in equatorial Africa and in parts of equatorial
~ South America.” (R. D. Ward, Climate, 2d ed., 1918, pp. 90-93.)
‘bise (or bize), n.—A cold, dry wind which blows from a northerly
- "direction in the winter over the mountainous districts of southern
© Europe. - . S : ‘ SR
Bishop’s ring, n.—A faint reddish-brown Corona, q.'v., often seen
- under favorable circumstances around the sun, following voleanic
eruptions, and named after the Reverend Sereno Bishop, of Hono-
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- lulu, who first described the phenomenon. See: W. J. Humphreys,
Physics of the Air, 3d ed., 1940, p. 555, ‘ S
Bjerknes cyclone model, n.—An idealized model, developed by

Bjerknes and the Norwegian school of meteorologists, showing the
normal distribution of air masses, fronts, cloud forms, precipitation,
pressure, pressure tendencies, etc., about a wave cyclone during the
various phases of its existence. It is of considerable assistance in
the analysis of a synoptic weather map: often the cyclone actually
present on the map bears little resemblance to the model, but almost
invariably the essential features are there even though greatly dis-
torted. See:S. Petterssen, Weather Analysis and Forecasting, 1940,
pp. 303-308; J. Bjerknes, On the Structure of Moving Cyclones,
Geofysiske Publikationer, vol. 1, 1918, pp. 1-8. o
black blizzard, n.—A local term for dust storms in the Dust Bowl
region of the United States. See: Brizzarp; Dust Bowr. .
black body, n.—An ideal body, the surface of which absorbs all the
radiation that falls upon it; 1. €., it neither reflects nor transmits any
-of the incident radiation.. “It can be shown that such a body will
radiate more energy for any and all wavelength intervals than any
_other body of the same temperature provided the radiation is due
. to the temperature alone, . . . that such a body will radiate any
amount of energy that depends upon the temperature alone, and also
_ that the radiated energy 1s distributed among different wavelength
intervals according to a definite law.” (W. L. Forsythe, ed., Meas-
urement of Radiant Energy, 1937, p. 5.) The Rapiatron Laws,
q. V., are mainly. concerned with the behavior of a black body, the
nearest approach to which among natural substances is soot, though
the sun is often considered as a black body in meteorological studies
of its radiation. See: Brack-Bopy Raprarron.
black-body radiation, n.—The maximum amount of radiation which
can theoretically be emitted by unit surface of a body at a given
- temperature. In theory, it is the amount emitted by a Brack Bopy,
q. v.; in,nature, “the nearest approach to black-body radiation is
the radiation which passes out through a small cavity in a solid body
at a uniform temperature.” (D. Brunt, Physical and Dynamical
Meteorology, 2d ed., 1939, p. 106.)
black bulb thermometer, n.—“A mercurial maximum thermometer,
the bulb of which has been coated with lampblack or platinum black.
The whole is inclosed in a glass jacket from which the air and mois-
. ture have been extracted. The transference of heat by conduction
- to or. from surrounding objects is thus eliminated. The tempera-
~ture of the bulb-will rise to such a point that the energy given out
--in the form :of radiation exactly balances the radiant energy. ab-
sorbed. If such an instrument is surrounded by a case kept at a
constant temperature; and-if the insolation of the sun is-allowed
to- fall upon it, the temperature recorded will give relative values of
 the insolation. The instrument is thus an actinometer rather than
a thermometer. Without the use of the case, which is kept at a
__constant temperature, the instrument will: give only rough relative
. values of the insolation received.”.. (W. I. Milham, Meteorology,

1936, p: 75.) . _
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-

black fog, n.—A typé of FOG, g v.
black frost, n.—A type of Frost, q. v.

black lightning, n.—Same as Darx LIGHTNiNG, q.v.

black squall, n.—A squall attended by a mass of dark clouds; the
opposite of a Wrrre SQuary, q. v. ' ‘
black storm, n.—See: KARABURAN. e : ,
blizzard, n.—A violent, intensely cold wind, laden with snow mostly or
- entirely picked up from the ground. .~ ,

“So far as is known, this term was first used in the middle western
United States to describe a type of winter storm of rather frequent
occurrence in that region, characterized by (1) high wind, (2) very.
low temperature, and (8) an abundance of fine snow in the air. The
etymology of the word is still speculative . ., . - .

“There is a tendency, both in the United States and in other Eng-
lish speaking countries, to apply the word ‘blizzard’ indiscriminately
to any heavy snowstorm accompanied by more or less wind . ... .
This broad use of the term impairs its utility for purposes of exact

- description, and should be discouraged.
- “It is doubtful whether true blizzards, characterized by intense
- cold, high wind, and blinding clouds of dry, powdery ‘snowdrift’,
ever occur in the British Isles, and they are exceedingly rare in the
eastern United States. They are not, however, peculiar to the in-
terior of the American Continent, for the most intense storms of
this character heretofore recorded are those of Adelie Land,
Antarctica, so graphically described in Sir Douglas Mawson’s ‘Home
- of the Blizzard’, London, 1915.” (C. F. Talman, Note on the Mean-
- ing of ‘Blizzard’, Monthly Weather Review, vol. 48, 1920, p. 82.)
Other storms similar to the blizzard are the Buran and Puraa, q. v.,
of Russia and Siberia. 'See: C. F. Brooks, Why the Weather?,
1935, pp. 218-219; W. G. Kendrew, The Climates of the Continents,

- 3ded., 1927, pp. 443-448.
blocking, n.—The retardation or deflection of eastward-moving pres-
sure centers due to the stagnation of a high (less frequently a low)
.in their paths.

1. In the older school of forecasting, differentiation was made

between complete and partial blocking.  According to E. B. Gar-
- riott (Long-Range Weather Forecasts, Washington, 1904), a re-
versal or distortion of the normal pressure pattern over northern
Europe retards the progression of highs and lows across the North'
Atlantic, then slows down the movement of systems in the Canadian
Maritime Provinces, and several days later blocks the pressure cen-
ters in the St. Lawrence Valley and the Great Lakes region. Partial

. blocking, according to this viewpoint, occurs most notably in the
- United States when the Bermupa Hicw, q. v., moves westward of
its normal positions and spreads over the southeastern states, with
the result that low centers coming from the west are deflected or

- shunted northward around the periphery of the high. As.long as
* the high continues stationary in this area, the air circulation around
' its western side is from the south, and produces a Hor Seert, q. v.,

- in the Mississippi Valley.
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blood rain

boiling point

2. Recent extended forecasting work has given blocking a more
general application. The term is used with reference to a slowing
down of the west-east circulation in western Europe and the eastern
North Atlantic, which is thought to be followed a week later.by a
similar retardation over North America, and possibly two weeks
later by a stoppage of the eastward flow across the North Pacific.
See: J. Namias, Methods of Extended Forecasting Practiced by the
Five-day Forecast Section, U. S. Weather Bureau, Washington,
1943; R. A. Allen, P. Fletcher, J. Holmboe, J. Namias, H. C. Willett,

" Report on an Experiment in Five-day Weather Forecasting, Massa-
chusetts Institute of Technology Meteorological Papers, vol. 8, No. 8,
pp. 51-53. -

blood rain, n.—See; Ra1n. ‘ :
blowing snow, n.—“Snow raised from the ground and carried by the

- wind ‘so that the horizontal visibility becomes less than 54 mile

. (3,300 ft.), although no real precipitation is falling. The snow is
ccarried up so high from the ground that the vertical visibility is

- reduced considerably.” (U. S. Weather Buseau, Definitions of Hy-
drometeors and Other Atmospheric Phenomena, 1943, p. 16.) - See:
HyproMeTEOR; SNow; Browine Snzow; U. S. Weather Bureau,

" Instructions for Airway Meteorological Service, Circular N, 1941,

p. 45, :

bloxam, », .—To smooth mean values by a method invented independ-
" ently by J. C. Bloxam in 1858, although it was used in the latter part

. of the eighteenth century by Peter Meerman. “The method is
founded on the fact that, in meteorology, the mean of 10 or 11 con-
secutive days gives more accurately the normal constant value for

- the middle day of the series, than the middle day itself does; and
then the value for every day in the year having. been calculated
upon this principle, this whole series of amended values can in
turn be subjected to the same process; and the process may be re-
iterated until the daily values are brought to sufficiently regular
ascending and descending lines.” (Bloxam’s Smoothing Process,
Quarterly Journal of the Royal Meteorological Society, vol. 30,1904,
p. 95.) Iissentially the same result would be obtained now by using

~modern statistical methods of curve fitting. See: Smoorning,

Llue ice, n.—Pure ice in large masses, which is blue, owing to the

© . scattering of light by its large molecules; the purer the ice, the deeper

. .the blue. See: Ice; N. E. Dorsey, Properties of Ordinary Water

- Substance, 1940, pp. 398, 487. ,

blue flash, n.—See; Green Frasm,

Llue-green flame, n.—Se¢e; GreEEN FrasH.

blue sun (or moon), n—See¢: GrerN SUN.

bm., abbr.—Abbreviation for Baromir(s), q. v. . .

bohorok, n.—A foehn-type wind which blows in parts of Sumatra
during the months of May to September. See: Fornn, L

. boiling point, n.—The temperature at which the saturation vapor pres-

_sure of a liquid is in equilibrium with the external pressure on the

"liquid. The boiling point therefore varies with the external pres-
_sure; this explains why “the higher you go, the lower is the tem-

perature at which water boils. To use an approximate figure the
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- boiling point is lowered 1.8 degrees F. for each 1,000 feet of alti-

b

tude.” (C. F. Brooks, Why the Weather?, 1935, p. 118.) The
normal boiling point ‘of water, referred to standard atmospheric
pressure of 760 mm. of mercury, is 100° C., which is one of the fixed
points of the centigrade temperature scale. A table of boiling points
of water at various pressures is given in the Smithsonian Physical
Tables, 8th rev. ed., 1934, p. 188. ; ‘
ologram, n.—A curve, obtained with a spectrobolometer, which indi-
cates the relative intensities of the radiations at various wave lengths

" 'in the solar spectrum.

b

olometer, n.—An instrument used to measure thermal radiation. The
name was coined by Professor Gildersleeve of Johns Hopkins Uni-

" versity at the request of Langley, who devised the instrument. The

bolometer consists of two blackened metallic strips, one of which is

- shaded and the other exposed. The. difference in the electrical re-

b

sistance between the strips is a measure of the intensity of radiation
received. :
ora, n.—A cold northerly wind of the Adriatic, caused by the passage
of a cyclone over Italy, which draws the cold heavy air down from
the Hungarian basin. It is similar to the MisTrAL, (. V., of the Gulf
of Lion, and belongs to the FaLLwinp, q. v., category. See:J. Hann,
Handbook of Climatology, Part I, General Climatology, tr. R..D.
Ward, 1903, pp. 363-365; W. J. Kendrew, The Climates of the

-~ Continents, 3d ed., 1937, pp. 276-277.

b

orasco, n.—A thunderstorm, or violent squall, especially on the
Mediterranean. i

-Boreas, n.—1. Greek name of the nofth, north-northeast, or northeast

wind, or its personification. 2. “Wind from the mountains. The
god of the north wind.” (Webster’s New International Dictionary,

~.1939.) : .
‘bornan, n.—A breeze blowing from the valley of the Drance over the

middle of Lake Geneva.

‘Bouguer’s halo, n.—A faint white circular arc of light around the

antisolar point, of about 39° radius; variously termed Bouguer’s
halo, white rainbow, false white rainbow, and fogbow. Its origin
is' controversial: some regard it as a rainbow formed by. super-

+ cooled water droplets, others consider it a halo, although its explana-
~ tion by refraction from ice crystals requires highly improbable crys-

tal forms. B. B. Ray seems to have shown, on the basis of the elec-
tromagnetic theory of light, that it is a true rainbow produced by
unusually small water drops and-to have accounted for its size"
and faint white appearance. See¢: B. B. Ray, The Scattering of
Liquid Droplets, and the Theory of Coronas, Glories and Iridescent

- Clouds, Proceedings of the Indian- Association for the Cultivation

of Science, vol. 8, 1923, pp. 23-46. . :

Bourdon tube, n.—A device which may be used to measure atmospheric

pressure, and, in another form, to measure temperature. ,

““The Bourdon barometer, little used in meteorology, consists sim-
ply of a closed, curved tube of elliptical cross-section. Changes in
the atmospheric pressure result in changes in the radius of curva-
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- ture of the tube. One end being fixed, the motion of the other is

- magnified by a system of levers and indicates the pressure.

~ . “The Bourdon thermometer consists of a curved tube of elliptical
cross-section, completely filled with some organic liquid. It is there-
fore really a liquid-in-metal thermometer, but . . . it is the de-
formation of the element itself which indicates the changes in tem-
perature.” (W. E, K. Middleton, Meteorological Instruments, rev.
ed., 1942, pp. 87, 72.) .

Boyle’s law, n.—A thermodynamic law which states that the volume .
of a gas varies inversely as its pressure, the temperature remaining
constant. Expressed mathematically: ‘

ka=o

where p=pressure; V=volume; ¢=a constant. This law holds
exactly only for the behavior of an IoraL Gas, q. v., but is accurate
enough for general purposes. Boyle discovered this law in 1662;
it was rediscovered by Mariotte in 1676, and is sometimes known as
Mariotte’s law.

brave west winds, n.—A nautical term used to designate the strong,
often stormy, winds from the west-northwest and northwest, Whi(i
blow at all seasons of the-year from 40° S. lat. and especially from
45° 8. to about 60° S. Their strength and steadiness are due to the
steep barometric gradient of those regions, and to the absence of
extensive land areas. Sailing ships by their aid are able to compete
with steamers in the trade between England and New Zealand via

~'the Cape of Good Hope, the return journey being made around Cape
Horn. See: Roaring Forrrzs.

break, n.—A-sudden change from abnormally high or low tempera-

" tures. Thus one may speak of the “break” of a hot or cold wave, -

breather, n.—A tropical Squary, q. v.

Breese chart, n.—An index chart devised by Alexander Breese of the
U. 8. Weather Bureau for the purpose of showing the distribution of
actinometric stations. The chart uses a Lambert equal-area, projec-
tion map as a basis, but any projection will serve. Each 10-degree
square is numbered so that if any area is named, its approximate
position on the earth’s surface may be visualized. The square just
north of the equator and just east of Greenwich longitude is num-

* bered 9%, ; the next one to the east is 994, ; the next 99,; and so on
around the globe, the final one in that row being 094.." Then di-
rectly above 09, the square is named 01, ; the next 014,, and so on.

Directly south of square 0%, in the southern hemisphere, is the
square 19, the next one east is 194;, the next 19%,, and so on. - The
numbering is continued the same as in the northern hemisphere.

Taking any number at random, say 94, one can visualize it as
being just north of the 40th parallel, and east of 100th meridian east.
Square number 944 would be just north of the 40th parallel, but 260°
east of Greenwich. For more exact locations, tenths may be added to
the number scheme. . : : o S

- As to the notation : The first figure above the line gives the hemi-
sphere, the northern being denoted by 0 and the southern by 1. The
second figure above the line, multiplied by 10, gives the latitude.
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The value below the liné, multiplied by 10, gives the longitude, al-
ways measured east of Greenwich. But the longitude, when over
180°, and subtracted from 360° will give the value in “west longi-
tude.” For instance the square numbered 126 is in the southern

<~ hemisphere: the latitude is 20° S., and the longitude is 260° E. of
Greenwich or 100° W. long. (360°—260°) The number of the
square always gives the latitude and longitude of the southeast
corner of the square whether the square is north or south of the :
equator.  See: MarspeEN CHART,

breeze, n.—1. In general, a light wind. 2. In the BEAUrORT WIND
ScaLg, ¢. v., a wind speed ranging from 4 to 31 miles per hour, and
d1v1ded into the following Beaufort numbers:-

2 Lightvbreeze . _______________ 4-7 miles per hour
3 Gentle breeze____________________ 8-12
4 Moderate breeze_________________ 18-18
5 Fresh breeze .o _______ - 1924
6 Strong breeze.._________________ 25-81

breva, n.—The day breeze on Lake Como, blowing up the valley toward
the head. of the lake, -

brickfielder, n.—A hot, dry, dusty north wind from the interior deserts
which sometimes v1s1ts the south coast of Australia. “Melbourne
has recorded a maximum of over 100° (F.) on six consecutive
days, when the pressure dlstmbutlon was such as to cause.a steady
flow of air from the north.” (W. G. Kendrew The Climates of the

. Continents, 3d ed., 1937, p. 427)

brisa, n.—1. A breeze (Spanish). 2. Brisas: Anortheast wind Whlch
-blows on the coast of South America during the trades. 3. The
northeast monsoon in the Philippines. Also spelled Briza, q. v.

brisote, n.—In Cuba, the nams for the northeast wind when it blows
more strongly than usual. See: Brisa (1).

British thermal unit, n.—A unit of heat; it is % g, of the quantity of
heat required to raise the temperature of one pound of water from
the meltmg point to the boiling point. The abbreviation of this

term is, B. t. w.

briza, n.—Name for a local breeze in Puerto Rlco It is the regular

. northeast trade wind deflected to an east wind by the influence of
- the land surface. Also spelled Brisa, q. v.-

Brocken bow, n.—Also known as glory, a set of rings of colored light

- ~around the shadow of an observer’s head as cast upon a neighbor-
ing fog bank or cloud, “produced by the primary: scattering of the
incident light by the- dlrectly illuminated droplets of the cloud or
fog bank.” (W. J.- Humphreys, Physics of the Air, 3d ed., 1940,
p. 555.) See: B. B. Ray, The Scattering of Light by Liquid Drop-
‘lets, and the Theory of Coronas, Glories, and Iridescent Clouds,

- . Proceedings of the Indian Association for the Cultivation of
Science, vol. 8, 1923, pp. 27-34.

Brocken spectre, n—The illusory appearance of a gigantic: ﬁgure,
frequently observed on the Brocken, a famous peak of the Hartz
_mountains in Saxony (hence the name), but also .visible on any
‘mountaintop under suitable conditions. It is produced in a man-
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‘ner similar to-the BrockEx Bow, q. v.; if the cloud or fog bank
upon which the shadow of the observer’s head is cast by the sun is
150 feet or more away, the shadow and encircling rings of light
are indistinct and give the resemblance of a spectral figure of
superhuman size. See: J. G. Albright, Physical Meteorology;
1939, p. 371. ‘ ~

broeboe, n.—A strong, dry, east wind in the southwestern part of the
island of Celebes. :

broken sky (or clouds), n.—The condition of the sky when it is more

" than five-tenths, but not more than nine-tenths, covered by clouds.
8See: U. S. Weather Bureau, Instructions for Airway Meteorological
Service, Circular N, 1941, p. 31, pars. 2-136. ‘

brontides, n.—Low, thunder-like noises, of short duration, most fre-
quent in actively seismic regions; they are the rumblings of very
feeble earthquakes. “They are called mistpoeffers on the Belgian
coast, Borisal guns in the Ganges delta, bull dog, desert sounds, or
Hanley’s guns in parts of Australia, gouffre in Haiti, Moondus
noises at Moondus, Connecticut, Nebelzerteiler, Seedonner, See-
schiessen, etc., in Germany, baturlio, bouiti, bombiti, etc., in Italy.”
(C. F. Talman, Our Weather, p. 868.) See: W. J. Humphreys,
Physics of the Air, 3d ed., 1940, p. 442. . o

brewn snow, n.—Snow intermixed with dust particles; a not uncom-
mon event in many parts of the world. Snow of other colors, such
as Rep Syow and YeLLow Snow, q. v., have also been reported.
See: H, 1. Baldwin, “The Fall of Brown Snow in New Hampshire,
Science, 1936, p. 371; H. R. Byers, Meteorological History of the
Brown Snowfall of February 1936, Monthly Weather Review, vol.
64, 1936, pp. 86-87; W. O. Robinson, Composition and Origin of
Dust in the Fall of Brown Snow, New IHampshire and Vermont,
February 24, 1936, Monthly Weather Review, vol. 64, 1936, p. 86.

brubu, n.—A SquaLy, q. v.; in the East Indies.. :

Briickner cycle, n.—A supposed world-wide periodic variation in
temperature, rainfall, and atmospheric pressure, small in.amount
and quite irregular in occurrence, with an average period  of
34.8+0.7 years, though single periods vary from 20 to 50 years;
announced in 1890 by Prof. Edward Briickner of Berne. It is based

" on the recurrence in Europe of “a variety of phenomena including
the advance and retreat of the Alpine glaciers, variations in ‘the
dates of opening and closing of Russian rivers, the level -of the
Caspian Sea and the rivers emptying into it, the date of the grape
harvest and the price of grain.” (A. A. Miller, Climatology, 1931,

. 271.) See:J. Hann, Handbook of Climatology, Part I, tr. R. D.
%’ard, 1908, pp. 408-412; A. J. Henry, The Briickner- Cycle of
Climatic Oscillations in the United States, Annals of the Asso-
ciation of American Geographers, vol. 17, 1927, pp. 60-71; N. Shaw,

- Manual of Meteorology, vol. 2, 1928, pp. 314-316; R. D. 'Ward,
Climate, 2d rev. ed., 1908, pp. 360-364. : 5

bruma, n.—A Hazg, q. v., that appears in the afternoons on the coast
of Chili when sea air is transported inland. e

briischa, n.—Local name for a northwest wind in the Bergell Valley,
Switzerland. - e
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brush discharge, n.—A discharge of electricity in the form of a brush
(which is neither a spark discharge nor a glow discharge but some-
where between the two). In nature the best example is Str. ELmo’s
Fire, q. v.; Byers mentions it as occurring from airplanes at the
—10° C. isotherm level. See: H. R. Byers, General Meteorology,
1944, p. 561. : :
bull’s eye, n.—1. The eye, or calm central portion of a storm. 2. A
‘small dark cloud with a reddish center, supposed by sailors to por-
- tend a storm.. 3. A kind of Squarr, q. V., on the coast of Africa,
- “which the Portuguese describe as first appearing like a bright white
spot at or near the zenith, in a perfectly clear sky and fine weather,
and which, rapidly descending, brings with it a furious white squall
or tornado.” (H. Piddington, Sailor’s Horn-book, 5th ed., 1869,
p- 807.) .
bumpiness, n.—An atmospheric condition which causes an airplane
to experience a sudden upward or downward jolt, or succession’of
jolts. ‘ -
If an airplane passes from a region of the atmosphere in which
the vertical velocity has a certain value, to another region where the
vertical velocity is distinctly different, the resulting change produces
- bumpiness. - This is most marked in the updrafts and downdrafts
associated with a thunderstorm. A second type of bumpiness occurs
when an airplane encounters a shift in wind direction or variation in
wind speed. For example, if it has been flying with the wind, it will
undergo a downward jolt when the wind increases and an upward
jolt when the wind lulls; or, if it has been flying with the wind, and
the wind shifts so that it blows from a direction roughly that in °
which the plane is headed, an upward motion will result.” A third
kind of bumpiness, “generally in the form of one distinet bump, is
encountered in flying through a strong (temperature) inversion.
Here the lift on the airfoil changes suﬁdenly and ‘causes a bump,
" generally-rather slight, as the inversion is penetrated.” (G. F. Tay-
lor, Aeronautical Meteorology, 1938, p. 808 ; cf. pp. 307-813.) See:
. TURBULENCE. :
bumpy, adj—A term applied to turbulent air. Sees TurBULENCE
‘BuMrINESS.
buoyancy, n.—See: ARcHIMEDES’ PRINCIPLE.
buran, n.—A violent northeast storm of south Russia and central
* Siberia, similar to the American Brizzarp, q. v. “It is only when the
wild Buran blows, the Purga of the tundras, that there is danger
to man and beast. During these storms, the wind sweeps with ex-
traordinary violence over the open plains. The air is thick with
snow, descending from the sky and swept up from the ground, so
- that it is impossible to see. Though the temperature is not especially
:low, the cold is felt keenly, and anyone who is overtaken runs a ser;-
- ous risk of losing his way and being frozen to death. The Buran
is known and dreaded in South Russia and through Siberia.” . (W.G.
- Kendrew, The Climates of the Continents, Oxford, 1937, p. 200.)
burga (or boorga), n.—A storm of wind and sleet in Alaska, similar
“~to the Russian Purea, q. v. _ ’ . .
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burn, v. 7.—In application to fog, to dissipate: the phrase, “the fog
has burned off,” means that a fog of the radiation or stratus type has

. been dissipated by the heating of the earth by the sun. '

burster, n.—See: SOoUTHERLY BURSTER. e .

Buys Ballot’s law, n.—The principle governing the relation of wind
direction to pressure distribution: “If one stands with his back to

- the wind, the pressure on his left hand is lower than on his right.”
Thus stated, the law applies in the Northern Hemisphere; but in the
Southern Hemisphere, 1ts reverse is true. The law was formulated
about 1850 by C. H. D. Buys Ballot, who was chief of the Dutch
Meteorological Service from 1854 to 1859.

C

¢., abbr—1. Abbreviation for Carym, q. v. 2. Former abbreviation for
cirrus cloud, now abbreviated Ci. ‘
. C., abbr.—Abbreviation for CENTIGRADE (TEMPERATURE) SCALE, q. V.
cacimbo, n.—Portuguese name for the heavy mists, or Smoxes; q. v.,
‘of the Congo Basin in Africa. )
caji rains, n.—Name applied in northeast Brazil to light showers
occurring in October. - The rainy season (in Brazil) begins normally
in December and lasts until April or May; then follows a dry season
- until the following rains at the end of the year. In most years
there will be local showers in October known as “chuvas de cajd”
- (caji rains), so called because they occur at-the time of blossom of
a popular fruit called cajd. - : s U
calf, n.—A small mass of ice that has separated by the process of
CaLviNg, q. V., from a coastal glacier, iceberg, or floe. . -
calibration, n.—1. The process of evaluating the scale readings.of an
instrument in.terms of the physical quantity to be measured, or of
determining the corrections to be applied to scales of any measure
(linear or circular) in order to obtain true values. —adj. Applied
" to the evaluation as corrections thus obtained. 2. —n. The result
of the calibrating process. ' C
California fogs, n.—Fogs peculiar to the California coast and its
coastal valleys. The coast fogs are associated with cold ocean cur-
rents, the wind blowing away the warm surface water which is re-
placed by the.deeper, colder water. The fogs of the coastal valleys
are due to nighttime radiational cooling of the valleys which were
* filled in the afternoon by moist sea air. -See: H. R. Byers, General
Meteorology,:1944, pp. 519-523. o RS
calina, n.—A local name given in Spain to the summer haze described
by ‘Kendrew (The Climate of the Continents, 1937, p. 286).." He
© says:“In summer there is very active evaporation and almost com-
-.plete drought, broken only by an occasional thunderstorm, and the
" fierce:heat burns up the vegetation..  Without irrigation: the land-
. scape is semi-desert, brown and grey.are dominant. colours, and dust
is everywhere—the parched ground is thickly covered, and the air
. is hazy with minute dust particles which have been swept up by the
strong winds. The haze is known as the calina, and is probably
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-due to irregular refraction of the light, as well as the dust. The
view is frequently obscured by the dismal grey calina in all the
south Mediterranean lands.” :

calm, n.—1. An entire or almost entire absence of wind. In the

Braurorr Winp Soarr, this condition is reported when smoke is -

_ observed to rise vertically and the wind speed is less than 1 mile
- per hour. In the U.S. Weather Bureau, it is reported when smoke
.. .rises vertically or the cups of an anemometer do not move. See:
U. S. Weather Bureau, Instructions for Airway Meteorological
-Service, Circular N, 5th ed., 1941, p. 57. —adj. Applied to the
condition of the atmosphere just described. 2. —n. The state of
the sea in which the height from wave crest to wave trough is
zero. —adj. Applied to the state of the sea just described. See:

- U. S. Weather Bureau, Instructions to Marine Meteorological Ob- .

- servers, Circular M, 6th ed., 1938, p. 54.

calm belt, n.—1. The region of low pressure and fitful winds near

" the equator, also called the DoLbruMS, q. V. - 2. One or another of

- 'the zones of high pressure and light winds, known as the calms of

" Cancer and Capricorn, located near the poleward borders of the
Tropics, q. v. Note—These belts are so called from sailing-ship

- .days when vessels were often becalmed in them for several days.. -

‘calm center, n.—See : ExE oF THE STORM.

calms of Cancer, of Capricorn, n.—See: CarLyu Bewr.

calorie, n.—The amount of heat required to raise the temperature of
one gram of water at 15° C. by one centigrade degree; also known
ag'a gram calorie or small calorie. o .

calorimeter, n.—An instrument designed to measure quantities of
heat ; sometimes used in meteorology to measure solar radiation.

calving, n.—The breaking away of a mass of ice, called the Carr from

-a parent berg, glacier, floe, or barrier.
camanchaca, n.—A dense wet fog on the coasts of Chili and Peru, also
‘known as the GarGa, q. v., which brings most of the moisture to
these regions., - ‘
camsin, n.—See: KEaMSIN, ‘
canal theory, n.—A theory of the general circulation of the atmos-
phere, proposed by William Ferrel in his “Popular Treatise on the
Winds” (1889, ch. 3, pp. 89-162) ; so called because it is derived from
a consideration of the behavior of a fluid in a trough or canal. “The
" theory assumes that the heated air of the tropics rises to high levels
" and flows poleward in the upper strata, that it gradually cools and
__settles down to the ground around the poles, and thence returns
" southward along the surface. Meanwhile the rotation of the earth
disturbs these currents and sets up two great whirls in each hemi-
. sphere, one eastward in the middle latitudes and one westward in the
‘tropics.” (F. H. Bigelow, A Popular Account of the Countercur-

_-rent Theory of Storms, Proceedings of the Third Convention of.

‘Weather Bureau Officials, 1904, pp. 81-82.) W
Candlemas Eve winds, n.—Heavy winds which often visit England
- .during February and March. o S
canyon wind, n.—Same as KaTasatrc WinNp, q. v. -
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capacity correction case weather

capacity correction, n.—The correction applied to the reading of an
ordinary mercurial barometer-with a non-adjustable cistern, in order
to compensate for a fluctuation in the level of the mercury in the
cistern with respect to the zero of the scale. This correction is zero
when the top of the mercury column stands at the “neutral point,”
which indicates that the height of the column is true to the scale;
to all other readings a positive or negative correction must be made.
See: Instrument Division, U. S. Weather Bureau, Circular F,
Barometers and the Measurement of Atmospheric Pressure, 7th rev.
ed., 1941, pp. 7-10.
capacity of the wind, n.—The total amount of detrital material of
_ given character which can be sustained (per unit volume of ‘air) by
a wind of given velocity. In the aggregate, wind transports 'more
material than water, although the latter, at the same speed of flow,
is capable of carrying much larger particles. It has been estimated
that the winds blowing across the Mississippi River Basin transport
one thousand times as much material as does the river. "During a
‘dust storm the wind may carry from 160 up to 126,000 tons per cubic
mile of air. See: E. E. Free, The Movement of Soil Material by the
Wind, Bulletin No. 68, U. S. Department of Agriculture, 1911, pp. 44
and 80--81; CoMpETENCE OF THE WIND. , N
cap cloud, n.—1. An apparently stationary cloud, resting on an iso-
lated mountain peak, formed by the cooling and condensation of air
forced up over the peak; sometimes called a standing cloud, which
is a misnomer, for the cloud is constantly dissipating to leeward and
-as rapidly re-forming to the windward, so that it seems (but is not)
permanent and fixed. 2. Name applied to Farse Cizrus, ¢. v., ob-
served above the top of a swelling cumulus or cumulonimbus cloud
in the form of a cap or hood. See: Pmrus, : »
cape doctor, n.—The strong southeast wind which blows on the South
African coast. o '
capillarity correction, n.—The correction which must be made to the
reading -of a mercurial barometer to allow for the fact that.the
meniscus in the tube is convex upwards, thereby leading to the so-
called capillary depression of the top of the mercury column becauseé
of which the column does not reach as high as it should in response
to the atmospheric pressure. See: W. E. K. Middleton, Meteorolog-
ical Instruments, rev. ed., 1942, pp. 34-35. ‘ ,
capillary depression, n.—See: CapiLLaRITY CORRECTION.. o
carbon dioxide, n.—A gas, CO,, comprising about 0.03 percent of the
- atmosphere by volume; discovered in 1752 by Joseph Black. It is
necessary for plant life.

.cardinal winds, n.—Winds from the four cardinal, or principal, points

of the compass, that is, north, east, south, and west. L
cascade, n.—The mass of spray or dense vapor thrown outward from

around the base of a WaTErspouUT, q. v.; also known as a “bush” or

“bonfire.” '

_case weather, n.—Term applied in the tobacco industry in Wisconsin

(perhaps also elsewhere) to foggy weather which moistens the to-
bacco hanging in the sheds and makes it fit for handling and
removal. The tobacco when thus moistened is said to be “in case.”
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-

castellate, v. ¢.—Of clouds, to assume castle-like forms. ‘ :

castellatus, adj—A variety of altocumulus clouds “with more or
less vertical development, arranged in a line, and resting on a com-
mon horizontal base, which gives the cloud a crenellated (like a

 battlement) appearance.” (International Cloud Atlas, 1932.)
See: ArrocumuLus CASTELLATUS. :

cat ice, n.—“Thin ice from under which the water has receded ; shell
ice.” (Webster’s New International Dictionary.) i

cat’s paw, n.—A light breeze affecting a small area, such as would
cause patches of ripples on the surface of a stream’; also known as
a “puff of wind.” ‘

cavaliers, n., pl.—Local name about Montpellier in France for the
days near the end of March or the beginning of April when the
MistraL, q. v., is usually strongest. '

caver, n.—A word used in the Hebrides for a gentle breeze ; sometimes
spelled kaver. , -

cavu, n.—A term used at airport weather stations to mean “ceiling and
visibility unlimited”; it is formed from the initials of this phrase.

cb., abbr.—Abbreviation for CENTIRAR, q. v.

ceiling, n.—In U. S. Weather Bureau practice, “the height in feet of °
the lowest level below ten thousand feet above the station at which
the total cloudiness (as projected against the entire dome of.the
sky) between the surface of the earth at the station and that level
(10,000 feet) covers more than one-half of the entire area of the
sky, except that in the presence of heavy precipitation, dense fog,

. or other conditions which prevent the observer.from seeing any
cloudiness that may be present, the ceiling will be at zero altitude;
that is, at the surface.” (U. S. Weather Bureau, Circular N, In-
structions for Airway Meteorological Service, 5th ed., 1941, p. 28.
A revised version of this definition states: “Ceiling is the lowest
height above ground at which all clouds at and below that level
cover more than one-half of the sky.” (Amendment 5, second re-
vision, effective 6-1-43.) :

Besides the meteorological concept of ceiling, there are the follow-
‘ing aeronautical usages of the term, each of which will be found
under its separate heading: ABsoLuTe CriLine, Barroner Cerine,
Service CeiLing, and Sratic CemLixe. ‘ '

ceiling balloon, n.—A. balloon used to caleulate the height of the
CemwINg, q. v.; it is inflated with either hydrogen or helium and
may be white, purple, or red. Knowing the rate of ascent of the
balloon, the height above ground of a cloud layer may be ascer-
tained by noting the interval of time from the release of the balloon
to the instant when it disappears in the base of the cloud layer.
ceiling height indicator, n.—See: CLinoMeTER; CRILING LiIcHT.
ceiling light, n.—Also called a ceiling projector or cloud searchlight ;
a small searchlight which is used at night to project a narrow beam
of light onto the base of a cloud in order to measure its height. The -
angular elevation of the illuminated spot thus produced is meas-
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eiling of convection X - cellular hypothesis

C

- at which a-stable thermal strati

c

ured by an Avrmapr or CLINOMETER, q. v.; and if the ceiling light
and the clinometer lie in the same horizontal plane, it follows that

 Z=Ltan 8

where Z is the ceiling height, Z, the base line, is the distance between
the two instruments, and B is the angular elevation of the illumi-
nated spot. See: W. E. K. Middleton, Meteorological Instruments,
rev. ed., 1942, pp. 171-174.
eiling of convection, n.—The height, usually referred to sea level,
cation of the atmosphere places
an upper limit to the penetration of free thermal convective cur-
rents from the ground. R
eilometer, n.—An instrument for determining throughout the entire
day and night the height of the cloud ceiling and the rate at which
the ceiling is lifting and lowering. It consists of a photoelectric
pickup unit (ceilometer detector), projector (ceilometer projector),
and recorder (ceilometer recorder). The projector directs verti-

- cally an intense beam of modulated light to form a spot on the

cloud base. 'The detector, situated a known distance (usually 1,000
feet) from the projector, contains an optical system which con-
tinually scans the projector beam and through a timed photoelectric
amplifier and telemetering device causes-to' be registered on the
recorder the angle at which light from the spot is reflected into
the detector optical system:. Cloud heights are determined from
the information by triangulation. Manual operation of the detec-
tor is also possible, the observer noting the photoelectric amplifier
output as the beam is scanned.

Cellini’s halo, n.—See: HEILIGENSCHEIN. ‘ )
cellular hypothesis, n.—A theory of the general circulation of the

atmosphere, which seeks to explain the fact that the belt of high
pressure around the earth of 80° latitude, the horse latitudes, and
the belt of low pressure at 60° latitudé are in fact not continuous,
-even on average annular charts of pressure distribution, and are
especially irregular and uncertain over the continents and the west-
ern parts of the oceans. o
“Bjerknes, Solberg, and Bergeron have recently announced a
circulation scheme which takes these longitudinal differences into
consideration. A picture has been formed that is theoretically pos-
sible and agrees fairly well with observations. It is the so-called
cellular hypothesis of the general circulation. The' circulation
near the horse latitudes is considered to be taking place in four
_cells about 90 deg. in longitudinal width. These cells each contain
an anticyclonic circulation which tilts upward from east tc west,
so that at high levels the anticyclones are farther west than at the
surface. . At about 60 deg. latitude, there are similar cells of the
same number of degrees in width but containing cyclonic circula-
tions that tilt in the opposite direction, i. e., from west upward to
east.” (H. R. Byers, Synoptic and Aeronautical Meteorology, 1937,
p- 71; cf. pp. 71-74.) See: V. Bjerknes, J. Bjerknes, H. Solberg,

~-T. Bergeron, Physikalische Hydrodynamik, 1933, p. 65. -
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- Celsius scale, n.—A thermometric scale, proposed in 1742 by Andres
Celsius, professor of astronomy at Upsala, with 0° as the boiling
point of water and.100° as the melting point of ice, just the reverse
of the centigrade scale, q. v. A

center of action, n.—Name first applied by L. Teisserene de Bort in
. 1881 to each of certain semipermanent high and low pressure sys-
"tems at the earth’s surface. The principal centers of action in the

. northern hemisphere, are the Tcelandic low, the Aleutian low, the
Siberian high (winter), the North American high (winter), and
the subtropical oceanic highs (strongest in summer). Fluctuations
in the intensity, position, orientation, shape and size of these cen-
ters, are associated with widespread weather changes. It should be
“emphasized that the centers of action, as shown on weather maps
giving mean .conditions for-a month, season, or year, do not exist

- ~as such day by day. See: ArxuTiax Low.

centibar, n.—One one-hundredth of a Bar, q. v."
centigrade degree, n.—“The variation in temperature which pro-
duces Yoo of the increase in pressure suffered by a mass of perfect
gas at constant volume, when the temperature passes from 0° (tem-
perature of melting ice, as officially defined) to 100° (temperature
‘of the vapor of boiling water at 760 mm. pressure).” (W. E. K.

Middleton, Meteorological Instruments, rev. ed., 1942, p. 52.)

‘To convert centrigrade degrees. (C.°) to Fahrenheit degrees (F.°):

, °=94 C°+32°
"To convert Fahrenheit degrees to centigrade degrees:
Co=384 (F°—282°)

See: CENTIGRADE SCALE. ,
centigrade scale, n.—The thermometric scale in which the funda-
. mental interval, between the temperature of melting ice, and the
" temperature of the vapor of boiling water at 760 mm. normal atmos-
pheric pressure, is divided into 100 equal parts, each part being called
" a CENTRIGRADE DEGREE, . v. 'The boilihg point is labeled 100°, the
* freezing point'0°.” - . o - '
" "'The centigrade scale is probably derived from the CrrLsrus ScaLs,
q. v. “Linnaeus, the celebrated Swedish botanist, states that he first
-constructed mercurial thermometers, in which he placed zero at
freezing water and 100 at the boiling-point, but whether this was
consciously a modification of the numeration used by Crrsius, or
whether it was suggested by other considerations, is not stated. The
fact remains, however, that the modern centigrade scale is due to
Linnaeus rather than to Celsius.” =~ (C. Abbe, Treatise on Meteor-
ological Apparatus and Methods, Report of the Chief Signal Officer,
app. 46, Washington, 1888,.p. 26.)
ceraunograph, n.—An instrument, also called a keraunograph, “for
. .recording the occurrence of lightning discharges, whether close by,
.or as.far away as to be invisible and their thunder unheard:. . . .
- It is possible, with an instrument of this kind, to estimate the ap-
. proximate distance, progress,-and, to a large extent, even the direc-
_-tion and intensity of the storm.” (W.J. Humphreys, Physics of the
SoAdry 3d ed.y 1940, po880:) v co i niln T h Tulho Y BN WET 3
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-chain lightning, n.—1. Lightning in a long zigzag or broken line.
2. Same as Beapep LicHTNING, (. V.- ' o

challiho, n.—Strong southerly winds, which blow in parts of India for
some forty days around the month of April. S

chamsin, n.—See: KmaMsIN, - ‘

chanduy, n.—*“The dry-season breeze (at Guayaquil, Ecuador) which
springs up every afternoon. When the rains begin late in Decem-
ber it disappears, not to return until after their cessation in June.”

* (B. Niles, Casual Wanderings in Ecuador, 1923, p. 53.)

change of state, n—The process by which a substance passes from
one to another of the solid, the liquid, and the gaseous states, and in
which marked changes in its physical properties and molecular
structure occur. The change from the solid to the liquid state is
called fusion or melting, the reverse change, freezing; the change
from the liquid to the gaseous state is called vaporization, the re-
verse change, condensation; and the change from the solid directly .
to the vapor state is called sublimation, the reverse change, con-
densation. ,

In meteorology, the most important changes of state are those of
water. Liquid water evaporates from the rivers, lakes, and seas and
becomes water vapor, or freezes into ice; water vapor condenses
into rain and other precipitation forms: ice, snow, sleet, etc., melt
into liquid water. Thus, much of the weather is determined by the
operation of these natural processes in the atmosphere.

characteristic curve, n.—The graph obtained by plotting the partial
potential temperature against the mixing ratio on a Rossey Dia-
GRAM, (. V., of an upper-air sounding. .

Charles’ law, n.—The physical law which states that, for each rise of
1° C. in temperature, all the common gases expand by the same
fraction (about 14;3) of their volume at 0° C., the pressure being

kept constant; or .
. V=V, (1+at°)

where V; is the volume at temperature ¢ in centigrade degrees, 7,
is the volume at 0° C., and g, the coeflicient of expansion, is about
L4573 or 0.003660, since its precise value varies with the pressure,
temperature, and nature of the gas considered.

This law is only approximately true. - It is sometimes called “the
law of Charles and Gay-Lussac” because, though discovered .by
Charles in 1787, Gay-Lussac independently derived it from experi-
ments in 1802.

chemical hygrometer, n.—A form of absorption HYGROMETER, q. v.

chergui, n.—An east wind of Morocco. ,

chili, n.—A dry wind of Tunisia, similar to the Strocco, q. v.

chinook, n.—~1. Name given in the western United States and Canada
to a warm, dry, southwest wind along the eastern slopes of the Rocky
Mountains, identical with the European Fornx, q. v. - It may occur
at any season of the year, but its effects are most marked in winter,
when it may cause a very rapid rise in temperature, as much as 20°

~+to 30° I, in fifteen minutes, and cause ice and snow to disappear in -
a few hours, whence it is sometimes called the “snow eater.” The
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* chinook may begin at any hour, day or night. In velocity it varies
from a gentle breeze to a gale. It may last three to four days. It
may blow steadily for many hours, or come in shorter spells inter-
rupted by colder and calmer intervals. The term chinook “was
first used in western Oregon and Washington, and also in British
Columbia, to designate-a warm moist southwesterly wind coming
from the general direction of the district formerly inhabited by
the Chinook Indians on the lower Columbia River. It was—per-
haps quite independently of this particular use of the term—ap-
plied by early settlers along the eastern base of the Rocky Moun-
tains to the warm dry wind descending the eastern slopes of these
mountains.” (R.D. Ward, The Climates of the United States, 1925,
pp. 413-414.) 2. Name given on the west coast of the United States
to. 2 moist southwesterly wind from the Pacific Ocean, warm in
winter and cool in summer; commonly followed or attended by
cloudy weather and rain, and thus sharply contrasted with the dry,
warm weather of the true chinook, discussed above. See: R. D.
Ward, The Climates of the United States, 1925, pp. 409-418,

chinook arch, n.—A bank of clouds over a range of the Rocky Moun-
tains, heralding the approach of the Car~oox (1), q. v. Itis prob-
ably formed in the same manner as the Moazacory, q. v., i. e., by the
formation of standing waves in the heated foehn air descending
the leeward mountain slope, causing large-scale eddies which are
sometimes capped by cumuliform or cirriform clouds. See: E, Ww.
Hewson and R. W. Longley, Meteorology Theoretical and Applied,
1944, pp. 449-450; R. L. Ives, Colorado Front Range Crest Clouds
and Related Phenomena, Geographical Review, vol. 381, 1941, pp.
23-45. , ‘ . ,
chocolatero, n.—1. Nameapplied in Mexico to the Gulf N ORTHER, q. V.,
when it is not strong. ‘

choroisotherm, n.—An isotherm used in representing the distribution
of temperature in space, as distinguished from a CuroNorsorHERM,
q. v., which gives its distribution in time. The isotherms drawn on
climatic maps and synoptic weather charts are all choroisotherms,

chota barsat, n..—Hindu name for a day of two of rainy weather that
may precede the regular rains of the Moxsoon, g. v.,in India.

chronoanemoisothermal diagram, n.—A diagram which shows the
normal temperature at a given place at all hours of the day for each
wind direction. The Isocraw, q. v., employed on this diagram is
called a chronoanemoisothermal line. -

chronoisotherm, n.—See¢: CrororsoTHERM.

chronothermometer, n.—A thermometer with an uncompensated (or.
anticompensated)-balance wheel, used to show the mean tempera-
ture for a day. See: W. F. Stanley, Barometrical and Thermomet-
rical Clocks for Registering Mean Atmospheric Pressure and Tem-
perature, Quarterly Journal of the Royal Meteorological Society,
vol. 3, 1877, pp. 352354 ; On Three Years’ Work with the “Chrone.

* Barometer and Chrono-Thermometer”, 1882-84, Quarterly Journal
of the Royal Meteorological Society, vol. 12, 1886, pp. 115-120, :
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chubasco, n.—A very violent wind and rain squall, attended with heavy
thunder and vivid lightning, often encountered during the rainy
-season along the west coast of Central America.

churada, n.—A fierce rain squall in the Mariana Islands, occurring
during the months of January, February, and March.

cierzo, n.—Spanish name for the MisTrAL, q. v. “and it is very sug-
gestive of the continental conditions of Spain, as contrasted with
the peninsular conditions of France, that at the mouth of the Ebro,
.as the cierzo, it -(the mistral) is mainly confined to autumn and
early winter, while at the mouth of the Rhone it is most violent in
late winter and early spring.” (L. W. Lyde, The Continent of
Europe, 1913, pp. 59-60.) ; . ,

circulation, n.—1. “The circulation, C, around a closed curve formed
by fluid particles is the line integral of the velocity component tan-
gential to the curve; :

C= § V cos a.ds

V is the velocity, ds the line element, and « the angle between V'
and ds.” (B. Haurwitz, Dynamic Meteorology, 1941, p. 185.)
2. In a broad sense, the general, principal, or primary. criculation
of the atmosphere. It comsists of the polar easterlies, the west-
erlies of middle latitudes, the trade winds of the subtropical re-
gions; together with the high pressure cells at 30° north and south
. latitudes, separating the trades from the westerlies, and the low-
pressure calm belt or doldrums, north of the equator, between the
~northeast and ‘southeast trades. Many theories, none of them
- completely satisfactory, have been evolved to explain the physical
_processes governing the operations of these parts of the general
circulation. For an exposition of Rossby’s hypothesis of the three
hemispheric circulation cells, consult C. G. Rossby, The Scientific -
Basis of Modern Meteorology, Climate and Man, Yearbook of
Agriculture, U. S. Department of Agriculture, 1941, pp. 599-612.
See¢: GENERAL ,CIRCULATION. ] S
circulation principle, n.—“A physical law to the effect that differences
in heat content along a surface such as the earth give rise to a
corresponding condition of the temperature of the air that overlies
‘it, and this difference in air temperature is compensated by a steady
flow of vertical and horizontal convection currents which tend to
equalize it.” H. Byers, Synoptic and Aeronautical Meteorology,
1937, p. 63. ~ K
circulation theorem, n.—See: CrcuraTion PriNcreLE. | .
circumhorizontal are, n.—A colored arc, red on the upper side, of
-about a quarter of a circle, which “is occasionally seen parallel to
the horizon and about 46°, or a little more, below the sun. - This
arc is produced by light entering snow crystals through vertical
sides and passing out through horizontal bases, and, therefore, the
theory of its formation is identical with that of the circumzenithal
arc.” (W. J. Humphreys, Physics of the Air, 3d ed., 1940, pp.
531-532.) See: CIRCUMZENITHAL ARC. : ae
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circumscribed hale, n.—An enclosing curve, with red inner border,
. around the Haro, q. v., of 22°; formed by the coalescence of the
- upper and lower tangent arcs 6f 22° which, with increase of eleva-
tion of the sun from the horizon, gradually bend their tips together.
- See: W. J. Humphreys, Physics of the Air, 8d ed., 1940, pp.
519-523, o ; . , ; -
circumzenithal are, n.—An arc, usually strongly colored, of about
one-quarter of a circle, having its center at the zenith, and about 46°,
or a little more, above the sun; produced by the refraction and
dispersion of the sun’s light incident on thetop of prismatic ice
crystals present in the atmosphere, “It generally lasts only a few
- minutes, about five on the average, but during that time often is so
brilliantly colored, especially along that portion nearest the sun—
red on the outside, to violet, inclusive—as to be mistaken, by persons
unfamiliar with it, for an exceptionally bright rainbow.” (W. J.
Humphreys, Physics of the Air, 3d ed., 1940, p. 530.) See: J. G.
. Albright, Physical Meteorology, 1939, pp. 362-363. ‘
cirri, n.—Plural of Cirrus, q. v.
cirriform, adj—Relating to, or shaped like, C1rrus, q. v.
cirro-—A combining form of Cizrus, q. v. : o
cirrocumulus, n.—A cloud layer or patch composed of small white -
flakes or of very small globular masses, usually without noticeable
shadows, which are arranged in groups or lines, or more often in
ripples resembling those of the sand on the seashore. :
In general cirrocumulus represents a degraded state of cirrus and
cirrostratus, both- of which may change into it. In this case the
changing patches often retain some fibrous structure in places. .
-~ Real cirrocumulus is uncommon. It must not be confused with
small altocumulus on the edges of altocumulus sheets. There are,
_in fact, all states of transition between cirrocumulus and altocu-
- mulus proper; this is only to be expected as the process of forma- -
tion is the same. In the absence of any other criterion the term
cirrocumulus should only be used when—(1) There is evident con-
nection with cirrus or cirrostratus. (2) The cloud observed results
from a change in cirrus or cirrostratus. (3) The cloud observed
shows some of the characteristics of ice crystal clouds which will
. be found enumerated under Cirrus, q. v. .
cirrostratus, n.—A thin whitish veil of cloud which does not blur the
outlines of the sun or moon, but often gives rise to a Haro, q. v.
Sometimes it is quite diffuse and merely gives the sky a milky look;
~ sometimes it shows, more or less distinctly, a fibrous structure with
disordered filaments. A sheet of cirrostratus is very extensive, and
though in places it may be interrupted by rifts, it nearly always
eventually covers the whole sky. The border of the sheet may be
straight-edged and clear-cut but more often it is ragged or cut up.
During the day, when the sun is sufficiently high above the horizon,
‘the sheet is never thick enough to prevent shadows of objects on
_the ground. .
. A milky veil of fog (or thin stratus) is distinguished from a veil
--of - cirrostratus of ‘a similar appearance by the Halo phenomena
‘Wwhich the sun or the moon nearly always produces in a layer of cirro-
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stratus. - What is said under Cirrus, q. v., of the transparent char-
acter and colors of that cloud is true to a great extent of cirrostratus.
The two principal species of cirrostratus are CirrostraTus Friosus
- and CirrostrATUS NEBULOSUS, q. V.
cirrostratus filosus, n.—A white fibrous veil of cloud, in which the
strands are more or less definite, often resembling a sheet of Crrrus
Dexnsus, q. v., from which indeed it may originate. _
cirrostratus nebulosus, n.—A very uniform nebulous cloud veil, some-
times very thin and hardly visible, sometimes relatively dense, but
always without definite details and usually with halo phenomena.
cirrus, n.—Detached high cloud of delicate and fibrous appear-
ance, without shading, generally white in color, often of a silky
appearance. - ‘

Cirrus appears in the most varied forms, such as isolated tufts,
lines drawn across a blue sky, branching feather-like plumes, curved
lines ending in tufts, etc.; and is often arranged in bands which
cross the sky like meridian lines, and which, owing to the effect of
perspective, seem to converge to a point on the horizon, or to two
opposite points. (Cirrostratus and cirrocumulus often take part in
the formation of these bands.) Being in general more or ﬁess in-
clined to the horizontal, it tends less than other clouds to become
parallel to the horizon, under the effect of perspective, as the hori-
zon is approached. Cirrus is always composed of ice crystals, and
its transparent character depends upon the degrée of separation
of the crystals. )

As a rule when cirrus crosses the sun’s disk it hardly diminishes
the sun’s brightness. But when it is exceptionally thick, it may veil
the sun’s light and obliterate its contour. This is also the case with
patches of altostratus, but cirrus is distinguished by the dazzling

Sometimes isolated wisps of snow are seen against the blue s
and resemble cirrus; they are of a less pure white and less silky than
cirrus; wisps of rain are definitely gray, and a rainbow, should one
be visible, shows their nature at once, for this cannot be produced
in cirrus. - :
Before sunrise and after sunset, cirrus is often colored bright
yellow or red. It is illuminated long before other clouds and fades
out much later; some time after sunset it becomes gray. At all
hours of the day cirrus, when near the horizon, is often of a yellow-
ish color; this is due to the effects of distance and of the great
thickness of air traversed by the rays of light from the cloud.
The four principal forms of cirrus are discussed in the following

entries. SR

cirrus densus, n.—Cirrus of such thickness as to resemble a middle
or even a low cloud. ‘ &

cirrus filosus, n.—Cirrus in the form of more or less straight or irregu-
larly curved filaments (neither tufts nor little hooks and without
any of the parts being fused together). . - a :

cirrus nothus, 7.—Favse CIRRUS, q. V., proceeding from a cumulonim-
bus cloud and composed of the debris of its upper frozen parts.
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cirrus uncinus, n.—Cirrus in the shape of a comma: the upper part
either ends in a little tuft or is pointed. ‘ S

cistern, n.—In a mercurial BAROMETER, q. v., the cylindrical vessel or
contaiéler, open. to the atmosphere, into which the mercury tube is
dipped. : : .

-+ civil time, n.—Legally accepted time: it is based on mean solar time;

- and the civil day period is from one midnight to the next midnight,
or 24 hours long.

civil twilight, n.—See . TwiLIGHT.

classification of clouds, n.—See: CLoup CrasstFrcaTIon. ,

Clausius-Clapeyron equation, n.—A thermodynamic equation which

relates the latent heat of evaporation (L) to the rate of change of
the Saturation vapor pressure with femperature Z—;,- It may be

written ;

) %‘1=A (®—vy) %%:

where 7=the temperature in degrees absolute, A=a con-
stant=2.392X10-%, »,=the specific volume of liquid water, v,=the
specific volume of water vapor, and e,=the saturation vapor pres-
sure. See: E. W. Hewson, and R. W. Longley, Meteorology Theo-
retical and Applied, 1944, pp. 47-49. '
Clayton-Egnell law, 7n.—S¢e : EoNELL'Ss aw. .
clear, adj.—1. Applied, in general use, to a cloudless sky or to a day
of negligible cloudiness and good visibility. 2. The state of the
sky when it is cloudless or less than one-tenth covered by clouds.
3. The character of the day’s weather from sunrise to sunset, when
the average cloudiness, as determined by frequent observations,
either has been zero, or the clouds have been so few that not more
than one-tenth of the sky has been covered. See: U. S. Weather
Bureau, Instructions for Preparing Meteorological Forms, 1938,
'P. 25. - 4. The character of sunrise or sunset, when the sun is plainly
visible at these times. See: Ibid., p. 17. —v.i. Of the weather, to
change from a stormy or overcast condition to one of comparatively
clear skies. ; )
clear ice, n.—Ice with a glassy surface which varies from clearness to
translucency: it is identical with the Graze, (. v., which forms on
trees, etc., when freezing rain falls to earth, or on parts of airplanes.
It is usually smooth or rippled, but when mixed with snow, sleet,
* small hail, etc., it may be rough, irregular, and whitish and have a
- different appearance than rime, due to its different mode of forma-
tion, structure, and shape. It is formed when relatively large super-
cooled water droplets, alone or mixed with solid precipitation,
impinge on a surface either in rain which is at a temperature of or
below 82° F., or in a cloud which has a concentration of large drop-
lets at a temperature of or below 82° F.
clearing, n.—The act of the weather in changing from cloudy or stormy
conditions to a condition characterized by a nearly eloudless sky and
the cessation of precipitation. ‘
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clerlé of the weather, n.—An imaginary individual once humorously
supposed to control the weather, ‘

climagram, n.—1. Any graphical representation of one or more cli-
matic features of a place or region, regardless of the quantities used
as abscissae and ordinates. 2. A diagram drawn in rectangular co-

- ordinates, of which the abscissa is temperature and the ordinate is -
relative humidity. See: W. Koppen and R. Geiger, Handbuch der
Klimatologie, vol. 1,1930, p. 393. 8. An abridged numerical state-
ment of the principal climatic elements of a place. An example
will serve to make this clear: -

CLIMAGRAM OF BERLIN (32 M. 8. L.)

Temperature, °© C. ) Humifli:y ] Cloudiness Precipitation
18.9/ 33.2\ 37.0| ,.10.8 , .87 76 | 1oo?5 . aq16.2
92—&4(—w3 —o50 | %9720 "%z | 0457 | 58255 169755

Interpretation of first group: i :
(all temperatures expressed in degrees centigrade)

9.2 annual mean temperature 18.9 - July mean
" —0.4 Jan. mean
(33.2) mean July highest 37.0 July highest

(—13.8) mean Jan. lowest —25.0 Jan. lowest
Interpretation of second group:
6.9 annual mean absolute hu- 10. 8 July mean absolute
midity, in millimeters 4.0 Jan. mean absolute
76 annual average relative 87 July average, relative

v humidity, in percent 64 Jan. average, relative
Interpretation of third group: ' ‘

6.4 average annual cloudiness, = 7.6 July average

[=2]

on the scale of 10 5.7 Jan. average
Interpretation of fourth group: . D
582 average annual precipita- 75 July average.
tion, in millimeters 38 Jan. average

169 average annual rainy days  16. 2 monthly average, July

12.5 monthly average, Jan.

See: G. Hellman, Kleinere Mitteilungen, Meteorologische Zeit-
schrift, vol. 41, September 1924, p. 278; CrLiMoGrAPH; CLIMATIC

 Dragram.

climate, n.—The sum total of the meteorological elements that char-
acterize the average and extreme condition of the atmosphere over
" a long period of time at any one place or region of the earth’s
surface. These elements are “temperature (including radiation);
~moisture (including - humidity, precipitation, and cloudiness);
- wind_(including storms) ; pressure; evaporation; and also, but of
less importance, the composition and the chemical, optical, and
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s electrical phenomena of the atmosphere. The characteristics' of
each of these so-called Crimaric ELeMENTS are set forth in a stand-
ard series of numerical values, based on careful, systematic, and

- long-continued meteorological records, corrected and compared by
well-known methods. Various forms of graphic presentation, by
curves, or by wind roses, etc., are employed to emphasize and sim-
plify the )numerical results.” (R. D. Ward, Climate, 2d ed., rev.,
1918, p..5. . ~ S

In meteorology, one measure of each of the above-mentioned
elements is sufficient to describe the weather; in the study of
climate, however, several measures are frequently necessary. For
example, if 70° I is the temperature of a certain place at a certain
time, that is all that can be said about it, meteorologically speaking;

_ but, in order to express one’s experience of temperature as a climatic
element, there are needed the normal daily and monthly tempera-
tures, the mean annual and mean monthly temperatures, mean
departure of the annual and monthly averages from their means,
average highest and average lowest temperatures for each month,
extreme highest and extreme lowest for each month (often more
significant than the monthly normals), mean daily variability of
temperature, etc. Moreover, it is necessary to consider each ele-

ment in relation to the others. An average July temperature of
90° F. with 85 percent relative humidity, for instance, is very
different, climatically, from 90° F. with only 45 percent relative
humidity. :

The two chief divisions of climate are Prysicar CrimaTe and
SorARr CLIMATE, q. v. Other subdivisions are CONTINENTAL CLIMATE,
Maring CLiMATE, MoUNTAIN CLIMATE, . V.

climate divide, n.—A boundary between regions having separate types
of climate.- The only sharp climatic boundaries on the earth are
* produced by land relief. Mountain ranges produce sharp transi-
- tions in two ways: (a) by the rapid increase in elevation above the
sea, hence a rapid decrease in surface temperature, upward along

_ their flanks, and (b) by preventing the free interchange of air be-
tween the regions which they separate when these regions, because
of difference 1n latitude or of surface, impart different properties to
the air that moves over or rests on them. Mountain ranges often
function as protection against severe weather. Hann used the
Swiss Alps to illustrate this fact, for in crossing one of the passes
the traveler in a few hours is transferred from the relatively cold

" climate of central Europe to the mild, sunny climate of Italy.
The mountains in the western part of the United States, oriented
north-south as they are, do not afford protection against cold

. northerly winds, but do confine the marine climate to the Pacific

" Coast, while, in the interior of the country, continental conditions

-+ prevail. See: J. Hann, Handbook of Climatology, tr. R. D. Ward,
11903, Ch. XX, pp. 366-374. Lo

‘elimatic classification, n—Classification of the climates' of the

. ‘différent regions of the earth’s surface, based on one or more of the

.~climatic eleménts such as (1) temperature, (2) rainfall, (3) humid-
ity, (4) wind, (5) temperature and rainfall, (6) nearness to land

[7]
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- and sea, and many others. Classifications may also be based on
the distribution of vegetation, on physiological effects, or may be on
any basis suitable for the particular purpose or investigation.

The first classification of climate, made by the early Greeks, was
based on temperature, or was thought to be, since parallels of lati-
tude were made the boundaries of five zones, two polar, two tem-
perate, and one torrid or tropical. The two temperate zones were
the only ones supposed to be habitable. The exact latitudinal
‘boundaries varied with the author and the geographic knowledge of
the times. Strabo (born about 63 B. C.) taught that the tropics
were not uninhabitable, that temperature varied with altitude as
well as latitude; and that the climate of a place was affected by the
distribution of land, water, and mountains.

Alexander Supan (born 1847) made some improvement over the

- old climatic zones by dividing the world into temperature zones;

- the hot belt was comprehended between the isotherms of 20° C.
(68° F.), corresponding roughI% to the torrid zone; the north tem-
perate belt and south temperate belt lay between isotherms of 20° C.
(68° F.) and 10° C. (50° F.), and the north cold and south cold
caps comprised the region around the North and South Poles, ex-
tending from the 10° C. isotherm to either pole. Supan also made,
in 1896, a classification of what he called climate provinces, thirty-
five in all, based on the combined effects of temperature, precipita-
tion, wind, and topography.. ' :

An improvement on Supan’s climatic zones was made by Wladimir
Koppen, who in 1918 and later, classified the world’s climates into

- twenty-four climatic types according to annual monthly means of
temperature and precipitation and also according to the distribu-
tion of the latter. K&ppen also devised letter symbols correspond-
ing to certain limits of the two elements, temperature and precipi-
tation. Each type of climate is thus described by a letter formula
which can be readily be translated. His system }v)lias become stand-
ard among climatologists and geographers.

Thornthwaite’s classification, announced in 1931, differs from
Koppen’s in that, instead of employing simple temperature and

~ precipitation values as limiting boundaries, two new concepts, Tem- -
PERATURE EFFICIENCY and PrecrerratioN EFrFecTIVENESS, q. v., are
introduced by him. These cannot be expressed in ordinary cli-.
matic values, though they are derived from them, and consequently
the boundaries of Thornthwaite’s climate types are thought by some
to be less easily comprehended than Képpen’s. See: Bartholomew’s
Physical Atlas, vol. 3, Atlas of Meteorology, ed. A. Buchan, p. 7,
and pl. 3; W. Képpen and R. Geiger, Handbuch der Klimatologie,
vol. 1, Pt. C, Das Geographischen System der Klimat, 1936; A.
Supan; Grundziige der Physischen Erdkunke, vol. 1, 1927, p. 240 ff. ;'
C. W. Thornthwaite, The Climates of North America According to
a New Classification, Geographical Review, vol. 21, 1931, pp-
633-635; C. W. Thornthwaite, The Climates of the Earth, Ibid., vol.
23,1933, pp. 433-440; G. T. Trewartha, An Introduction to Weather
and Climate, 1937, pp. 189-197; R. D. Ward, Climate, 2d ed., rev.,
pp. 35-75. « ' , _ ‘ '
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climatic controls, 7.—1. The terrestrial and atmospheric influences
" which, acting upon the Criyaric ELEMENTS, (. V., with various de-
grees of intensity and in different combinations, “produce’ the
changes in temperature and precipitation, which in turn give rise
- to varieties of weather'and climate,” (G. T. Trewartha, An Intro-
duction to Weather and Climate, 1937, p. 7.)  They are: (a) lati-
tude; (b) distribution of land and water; (c) winds; (d) altitudey:
(e) mountain barriers (see Crimate Divioe); (f) semipermanent
high and low pressure centers (see CENTER oF AcTION) ; (g) storms
of various kinds; (h) miscellaneous influences, such as ocean cur-
rents, upwelling sea water, minor topographical features, etc.
2. “Factors of climatic control”: Name given by Humphreys to.
a set of influences, including those just listed and several more,
which, acting at various intervals of time, are collectively respon-
‘gible for “the great and universal climatic changes that have left
their records in abandoned beaches and forsaken moraines,” (W, J.
Humphreys, Physics of the Air, 3d ed., 1940, p. 635; cf. pp. 577-635).
Some of the controlling factors are volcanic dust, land elevation, .
" surface covering, and sunspots. ' ' ‘
climatic cycles, n.—Actual or supposed recurrences of such weather
phenomena as wet and dry years, hot and cold years, at more or less
regular intervals, in response to long-range terrestrial and solar
influences, such as volcanic dust and sunspots. The best known of
these cycles, which have been discovered in great numbers, is the
BroiorNEr Cycry, q. v. See: T. A. Blair, Climatology, 1942, pp.
90-101; H. H. Clayton, World Weather; 1928, pp. 284-322; J. Hann,
Handbook of Climatology, Vol. I, tr. R. D. Ward, 1903, pp. 375-412;
R. D. Ward, Climate, 2d ed., rev., 1918, pp. 339-371.
climatic data, n.—The basic facts of climate, as given in tables, maps,
diagrams, and various statistical summaries derived from long-con-
tinued weather records as well as from records of the distribution
‘of plants and animals, the seasonal progress of plants, the char-
acter of the soil, etc. See: T. A. Blair, Climatology, 1942, pp. 5-6,
W. I. Milham, Meteorology, 1936, pp. 427-429.
climatic diagram, n.—A graph of two selected CrimMaTic ELEMENTS,
q. v., designed to show the changes in their relationship throughout
a_year, by plotting their mean monthly values on a chart on which
they are the co-ordinates, and connecting the points thus obtained
with a continuous line. See: N. Shaw, Manual of Meteorology, Vol.
~ 1,1932, p. 269 ; CLIMAGRAM. ‘
climatic divide, n.—See: CLiMaTE DiviDE.
climatic elements, n.—See¢: CLIMATE.
climatic factors, n.—Certain physical conditions (other than the cli-
matic elements) which currently control climate, or may by their
changes over long periods cause climatic changes. ‘
The -current factors, which exercise immediate control and are
responsible for one place having a climate different from that of
another, are listed by all climatologists as: latitude, altitude, dis-
tribution: of land and sea, and topography. In- addition to the
above, some climatologists include many other factors, such as
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ocean currents, the semipermanent high- and low-temperature
- areas, prevailing wind, etc. : Co
Somé of the Iong-range factors, which may change climate over
long periods of time by their variations -are: obliquity of the
ecliptic, extent and composition of the atmosphere, land elevation,

- land and water distribution, ocean circulation, etc. :

climatic province, n.—An area of the earth which has a definite cli-

matological characteristic, according to a certain climatic classi-
fication. Thus, K6ppen has in his classification eleven different
kinds of climatic provinces, but due to the repetition of the same

. provinces in the various continents, there are, in the aggregate,

. many times eleven. Thornthwaite distinguishes thirty-two differ-

ent kinds of provinces, in the climate of North America, but his
classification has a somewhat different basis'from that of Koppen.
Supan divides the world into thirty-five climatic provinces. In each
_ case, the purpose is to obtain a comprehensive system by which the
_climates of the various regions of the earth may be described, com-
pared, and explained. See: Crimaric CrassIFICATIONS.
climatic year, n.—The result obtained by substituting the values of
the meteorological elements in a given year for the values of a type
of climate given by one or another of the CrmmaTic CLASSIFICATIONS,
For example, aceepting Koppen’s definition of a tropical climate,
a particular place or region 1s said to have had a tropical year if,
irrespective of location or the experience of its surroundings, it
has experienced a humid year with all monthly mean temperatures
- in excess of 18° C. See: K. J. Russel, Climatic Years, Geographical
. Review, vol. 24, 1934, pp. 92103 ; H. M. Kendall, Notes on Climatic
Boundaries in the Eastern United States, Geographical Review,
vol. 25, 1935, pp. 117-124; C. W. Thornthwaite, Atlas of Climatic
Types in the United States, 1900-1939, U. S. Department of Agri-
culture, Miscellaneous Publication No. 421, 1941. '

« climatic zones, n.—1. In general, any divisions of the earth’s surface,
large or small, based on the climatic elements. 2. In particu-
lar, the five zonal divisions of the earth’s climate known, to
the ancient Greeks and widely used down to the present time;
their introduction is generally ascribed to Parmenides, who flour-
ished about 450 B. C. “These five zones are the torrid zone, the
two temperate zones, and the two frigid zones. The torrid' zone
is divided into two equal parts by the equator, and is bounded on

" the north and south by the tropics of Cancer and Capricorn.  The
width of the zone is thus 47°, and the sun reaches the zenith on at
least one day during the year at every place within this zone. The -
two frigid zones lie wholly within the Arctic and Antarctic Circles

- and surround the two poles. The sun never rises at least one day

-in the year at all places within these zones. The two temperate
zones lie between the frigid zones and the torrid zone and each is
43° wide. The torrid zone covers 40 percent, the two temperate-
zones 52 percent, and the two frigid zones 8 percent of the earth’s
surface. . . . The names of the zones are unfortunate, as they would
seem to suggest a temperature basis for the subdivision, while in
reality the subdivision is on the basis of latitude only.” (W. L
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- Milham, Meteorology, 1936, p. 430% Hence they are really zones
- . of Sorar Crimark, q. v. See: R. D. Ward, Climate, 2d ed., rev., -
- 1918, pp. 19-23. -
climatize, v.—To acclimate, or become acclimated. : :
climatography, n.—1. The study of descriptive, statistical, and carto-
graphical climatology. 2. An account of the climate of a particular
place or region. : : o
-climatology, n.—1. The science, closely related to meteorology and
geography, which seeks (a) to determine and describe the various
types of CLIMATE, q. v., from analysis of Crimaric Dara, q. v., and
- (b) to explain the causes of these climates, their variation, geo-
graphical location, effects on plant and animal life, etc. It is thus
+ possible to distinguish two main branches of climatology: statistical
(or Descriprive CrimaToroey) and Prysicar Crimarorogy, each
of which is discussed in a separate entry. In addition, various
special branches have been developed, among them being AcricurL-
TURAL CrimaTonogy, A1r-Mass CLIMATOLOGY, ANTHROPOCLIMATOL-
06y, Brocrisaroroey, MEprcar CLIMATOLOGY, PALAEOCLIMATOLOGY,
q.v. 2. An account of the climate of a particular region, e. g., A. J.
Henry’s Climatology of the United States, 1906. . ,
climograph, n.—A Crimaric Diaeram, q. v., “for showing the mean
- -monthly values of wet-bulb temperature and relative humidity at
any place, and for comparing such data as recorded at different
places throughout the world, especially with reference to the effects
. of climate on mankind. Other pairs of elements can be used in
constructing climographs: e. g., the dry-bulb temperature and the
relative humidity.” (C. F. Talman, Our Weather, p. 369.) See:
G. F. Taylor, The Control of Settlement by Humidity and Tem-
perature, Australian Commonwealth Bureau of Meteorology, Bull.
No. 14, 1916, pp. 7, 17; B. M. Varney, Some Further Uses of the
- Climograph, Monthly Weather Review, vol. 48, 1920, pp. 495-497.
climotherapy, n.—See: MEpIcAaL CLIMATOLOGY. :
clinometer, n.—A portable instrument used with a Cemine LicuT,
q. v., to measure cloud heights at night. See: U. S. Weather Bureau,
Circular N, Instructions for Airway Meteorological Service, 5th ed.,
1942, p. 160. ‘
close, adj—Descriptive of the weather, when the air is still, moist,
and hot. - ,
closed in, adj—A phrase applied to an airport when the weather
conditions make landings inadvisable, the implication being that
the adverse weather conditions came about rather quickly. See:
Socxep In. \ ,
cloudage, n.—Cloudiness, a collective term for the clouds present in
the sky. ' -
-cloud ba};lk, n.—A mass of clouds stretching across the sky and usually
of considerable vertical extent. :
cloud banner, n.—Se¢e: BaAnNer CLoUD.
cloud bar, n.—See: Bar (3). . ‘
cloudburst, n.—“A sudden and extremely heavy downpour of rain;
especially one in which the water falls in a continuous stream rather
than in drops.” (C. F. Talman, Our Weather, p. 869.) It is
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generally thouglit to occur when something interferes with the
- uprushing vertical currents which support the great mass of water
(estimated at 300,000 tons) in a cumulonimbus cloud ‘and so causes
it to be suddenly and almost totally released. In mountainous
regions, where a moderately heavy fall of rain may strike a small
~ watershed, the entire fall often converges in a narrow gorge and
causes great loss of life and property. ‘

A quantitative definition of a cloudburst makes it a rainstorm in
which the rate of fall is 100 mm: (8.94 inches) per hour. This is
more than ten times the rate used by the U. S, Weather Bureau in
defining a heavy rainfall. See: C. F. Brooks, Why the Weather?,
1935, pp. 59-60; W. Ferrel, A Popular Treatise on the Winds, 1889,
Pp. 429434, ‘

cloud camera, n.—1. An instrument for determining the speed and
direction of movement of a cloud. See: C. Abbe, Treatise on Mete-
orological Apparatus and Methods, Report of the Chief Signal
Officer, app. 46, 1888, pp. 335-336. 2. A photographic camera used
in, or specially designed for, obtaining cloud pictures.
cloud cap, n.—See: Car Croup.
cloud chart, n.—A map on which are plotted the Croup SyMeoLs, q. v.
at each reporting station, together with different-colored arrows
showing the direction of the wind and the movement of the lower
and upper clouds; cloudiness is indicated by the amount of shading
in the station circle. On this chart, green lines may be drawn to
enclose areas reporting eight-tenths or more cloudiness, and yellow
shading may be used to mark out areas where precipitation is
occurring; but other methods may be followed, depending ‘on the
purpose to which the chart is to be put. See: NepmaNaLysts. :
“cloud classification, n.—A scheme of distinguishing and grouping
- clouds according to their appearance, elevation, or method of for-
mation. The one in general use, based on a-classification introduced
by Luke Howard in 1808, is that proposed in 1929 by the Inter-
national Meteorological Commission for the study of clouds. It is

the following :
Family A : High Clouds

(Mean lower level 20,000 feet)
1. Cirrus

2. Cirrocumulus

- 3. Cirrostratus

Family B: Middle Clouds

(Mean upper level 20,000 feet ;
mean lower level 6,500 feet)
4. Altocumulus
5. Altostratus .

Family C: Low Clpuds
(Mean upper level 6,500 feet;

_mean lower level close to surface)

© - 6. Stratocumulus '
7. Stratus

- 8. Nimbostratus
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Family D: Clouds with Vertical Development

(Mean upper level that of cirrus;
mean lower level 1,600 feet)
9. Cumulus ,
10. Cumulonimbus

These ten main types, each of which is discussed under a separate
~ heading, are further subdivided into several species and varieties.
See: S. Petterssen, Weather Analysis and Forecasting, 1940, pp.
28-37; U. S. Weather Bureau, Codes for Cloud Forms and States -
of the Sky, Circular S, 1938. Lo
cloud crest, n.—A cloud type similar to the Cap Croup (1),q. v.
~ “When air is forced over a mountain ridge a crest cloud often
forms, parallel to the ridge and apparently stationary, notwith-
standing that the air at the same level 1s moving rapidly. In reality,
the cloud is forming on the windward side owing to condensation
resulting from the-forced ascent and cooling of the air, and dissipat-
ing on the leeward side because of evaporation incident to the
descent and consequent warming of the air.” (W. R. Gregg, Aero-
nautical Meteorology, 2d ed., 1930, p. 165.) See: Banner Croup;
SANSAN. :
cloud formation, n.—1. The process by which the various types of
-clouds are produced. “From a genetical point of view the tropo-
spherical clouds may be divided into four categories, viz.: (1)
clouds that form in unstable air masses, (2) clouds that form in
stable alr masses, (3) clouds that form in connection with quasi-
horizontal inversions, and (4) frontal clouds.” (S. Petterssen,
Weather Analysis and Forecasting, 1940, p. 35; cf. pp. 35-37.)
2. A particular arrangement of clouds in the sky, or a striking de-
velopment of a particular cloud. :
cloudiness, n.—The amount of sky covered by clouds, irrespective of
the thickness of the clouds; usually measured in tenths of the sky
canopy.
cloudless, adj—Same as CLEAR, q. V. -
cloud mirror, n.—The mirror of a reflecting NepHOsCOFE, q. v.; also,
the reflecting nephoscope as a whole.
cloud symbols, n.—A set of ideograms used for a weather map to
represent the various cloud types, such as cumulus humilis, altocu-
mulus castellatus, cirrocumulus, et 2al. They are given in most texts
on meteorology. See: S. Petterssen, Weather Analysis and Fore-
casting, 1940, p. 443; C. W. Barber, An Illustrated Outline of
- Weather Science, 1943, p. 240. ' ,
cloudy, adj~—1. In general, the state of the weather when clouds are
present in the sky. ' 2. The state of the sky when from six- to nine-
tenths of it is covered with clouds. 8. The character of the day’s
weather, from sunrise to sunset, when the average cloudiness, as
determined by frequent observations, has been over eight-tenths.
See: U. S. Weather Bureau, Instructions for Preparing Meteoro-
logical Forms, 1938, p. 25. 4. The character.of sunrise and sunset,
- when the sun is observed, partially or completely, at these times.
-Sees Ibid., p. 17.: ' Co ‘ : R
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Cock-eyed Bob, n.—A local colloquial term in western Australia for a
thundersquall frequent during the summer months on the north-
west coast. :

coefficient of absorption, n.—Se¢: Apsorerion COEFFICIENT.

-coeflicient of correlation, n.—A number, between the limiting values
of +1 and —1, which expresses the degree of linear relationship be-
tween: two variables, and which can be determined from any one
of several formulas. A high positive value of the coeflicient, i. e.,
one of +0.8 or greater, indicates a close relationship between the
variables such that large values of the one are associated with large
values of the other; conversely, a low negative value, —0.8 to —1,
means that the two quantities vary closely in the opposite sense. A
value of the coefficient of correlation near 0 shows that there is little
relationship between the variables.

On the meteorological application of the coeflicient, see CorrELA-
Tion ‘and CorrrLaTive MEereororocy. See: E. W. Hewson and
R. W. Longley, Meteorology Theoretical and Applied, 1944, pp.
177-179. ’ '

_coefficient of viscosity, n.—See: Viscosrry.

col, n.—A neck of relative low pressure between two anticyclones; also
called a saddle or neutral point. S. Petterssen recognizes three
types of cols: those without vorticity, those with anticyclonic vor-
ticity, and those with cyclonic vorticity. See: Weather Analysis

" and Forecasting, 1940, p. 439. '

cold air mass, n.—Broadly speaking, an air mass that is cold relative *
toneighboring air masses. The term implies that the air mass origi-
nated in higher latitudes than those in which it now finds itself, and
that it is, therefore, colder than the surface over which it is moving.
In the Bergeron classification, a cold air mass is denoted by the
symbol k. See: Ar Mass (1). I :

cold front, n.—The line of discontinuity at the earth’s surface (or at
the intersection of the cold frontal surface with a horizontal plane
in the atmosphere) along which a wedge of cold air is underrunning
and displacing a warmer air mass. The term is also applied, inex-
actly, to the FRONTAL SURFACE, q. V., separating the cold from the

“warm air. See: Fronr. ,

cold-front thunderstorm, n.—A type of TruNDERSTORM, q. V., Wwhich
oceurs in series along a line usually 100 miles in advance of a cold
front, is usually severe, and may come at any hour of the day or
night. See: G. F. Taylor, Aeronautical Meteorology, 1938, pp.
245-246. ' ,

cold-front type occlusion, n.—An occlusion formed generally on the
east coasts of northern continents when the cold air in the rear. of a
cold front is colder than the air in advance of the front and hence
will underrun the latter. See: Occrusion ; Warm-Front Tyer Oc-
oLUSION ; 8. Petterssen, Weather Analysis and Forecasting, 1940,
p- 323. . : ‘

cold period, n.—An interval of time, usually of extensive duration,

" during which unusually low temperatures prevail. - See: CoLp Wave.
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cold poles, n.—The places, in the northern and southern hemispheres,
“which have the lowest annual mean temperatures. The cold pole
of the northern hemisphere is Verkhoyansk, Siberia (133°24" E.
long., 67°83" N. lat.), with a mean annual temperature of 3° F. “The
mean temperature in January at Verkhoyansk is —58° (F.), the
mean minimum temperature —83° (F.), and —94° (T.), was once

- recorded, this being the lowest reading ever taken on the surface of
the earth. The highest temperature ever recorded in January was
—13° (F.).” (W.G. Kendrew, The Climates of the Continents, 3d
ed., 1957, p. 197.) However, recent investigations of the river dis-
 trict, also in eastern Siberia, have shown that it “offers monthly
January temperatures which are even 5 to 11 Fahrenheit degrees
-colder than those of Verkhoyansk. = The absolute minima are prob-
ably 5 to 16 degrees colder.” (V. Conrad, Fundamentals of Physi-
cal climatology, 1942, p. 55.) The cold pole of the southern hemi-
sphere, insofar as scanty records can determine, is Framheim
(163°39" W. long., 78°41” 8. lat.), with a'mean annual temperature
of —14.4° F. and a mean August (midwinter) temperature of

_ —48.6° F. ' o

cold wave, n.—A rapid and marked fall of temperature during the cold
season ‘of the year. The United States Weather Bureau applies
this term to a fall of temperature in twenty-four hours which equals
or exceeds a specified number of degrees and reaches a specified
minimum temperature or lower; the specifications vary for differ-
ent parts of the country and for different periods of the year.,
A cold wave occurs when a vigorous cold anticyclone pushes
rapidly southward from polar or sub-polar regions with strong
bitter northerly winds replacing milder southerly currents. See.
W. G. Kendrew, The Climates of the Continents, 3d ed., 1937, pp.
821-322; G. T. Trewartha, An Introduction to Weather and Climate,
1937, pp. 144-146. : .

colla, n.—Name given in the Philippines to a period of stormy weather
lasting for several days, with rain and winds mostly from the
southwest and not exceeding Beaufort force eight, due to a stationary
tropical cyclone, a cyclone moving very slowly northward, or a
cyclone with an ill-defined center. :

collada, n.—A strong wind (35 to 50 miles per hour and up) blowing
from the north or northwest in the upper Gulf of California and
from the northeast in the lower Gulf of California.

Colorado low, n.—A low pressure area which makes its first appear-
ance as a definite center near the eastern slopes of the Rocky Moun-
tains in eastern Colorado and deepens rapidly over the Great Plains
Region. v

combgnephoscope, n.—A variety of NrpHOSCOPE, q. v. “It consists of
a brass rod about 9 feet long, bearing at its upper end a cross-piece
814 feet long, to which a number of equidistant vertical spikes are
attached. . . . 'When using the apparatus, the observer stations
himself in such a position that the cloud selected for observation

_isseen in the same straight line as the central spike. He then turns
 the cross-piece until the cloud appears to travel along the line of
spikes, while he himself remains motionless. The cross-piece will
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then be parallel to the dine of motion of the cloud, and the direction -
" in which it points can be read off on a graduated circle which is
provided for the purpose. ... The tangential velocity may be
determined by noting the time taken for the cloud to pass from spike
to spike.”  (Sir John Howe, Meteorology, 2d ed., 1914, pp. 214-215.)
comfort curve, n.—A line drawn on a chart, having temperature and
- humidity as co-ordinates, connecting values of those elements at
which people will experience (indoors) the same degree of bodily
comfort or discomfort. Such lines delimit a Conrorr Zoxw, q. v.,
and are also known as equal comfort lines and as lines of ErrrcTive
- TEMPERATURE, q. v. See:J.R.Allen and J. H. Walker, Heating and
Air Conditioning, 5th ed., 1939, pp. 292-304; F. C. Houghton and
- C."P. Yagloglou, Determining Equal Comfort Lines, Journal of
American Society of Heating and Ventilating Engineers, March
1923, pp. 1-12. = -

* comfort zone, n.—The collective combinations of humidity, tempera-

* ture, and air movement under which most people feel comfortable
‘and which it is the object of Air ConprrioNing, q. v., to achieve.
See: J. R. Allen and J. H. Walker, Heating and Air Conditioning,
5th ed., 1939, pp. 300-304,

competence of the wind, n.—A. term used by geologists to indicate the
size of the particles of solid matter which can be carried by the
wind. The size of a particle which can thus be transported depends

-‘on the shape and structure of the particle and on the wind speed.
See: Capacrry oF THE WIND.

composite map method, n.—A method of extended forecasting based

-on European weather types, developed by B. P. Multanovski and

~ used in the Central Weather Bureau.of the U. S. S. R. See:
Wearaer Tyer; Irving Schell, A Preliminary Summary of the
Multanovski School of Long Range Weather-Forecasting, Pt. I,
Transactions of American Geophysical Union, 1936, National Re-
search Council; Washington, D. C., pp. 141-151. -

‘condensation, n.—The process by which a vapor becomes a liquid or

a solid. In meteorology, condensation is considered exclusively
with reference to water vapor, which changes to dew, frost, rime,
fog, cloud, rain, snow, sleet, or hail, when the air temperature ap-
proaches the Dew PorNT, q.v. Inthe open atmosphere, “water vapor
is condensed: (1) by contact cooling; (2) by radiational cooling;
(3) by the mixture of unequal masses of air of unequal tempera-
tures; (4) by expansional or dynamic cooling due to vertical convec-
tion, or, occasionally, other causes, especially rotation, as in tornado
and waterspout funnels.” ( W. J. Humphreys, Physics of the Air,
3d ed., 1940, p. 259; cf. pp. 259-283.) 1t is,important to note that
condensation occurs in the atmosphere only in the presence of a
CoxpeEnsaTion NucLeus, q. v. See: D. Brunt, Physical and Dy-
namical Meteorology, 1939, pp. 51-56; H. R. Byers, Synoptic and
- Aeronautical Meteorology, 1937, pp. 17-18, 29-34, 176-185.
condensation adiabat, n.—See: ApiaBar. ,
condensation level, n.—Properly, the lifting condensation level, i. e.,
the level at which air becomes saturated when it is lifted adiabat-
ically; to be distinguished from the CoNvEcTIVE CONDENSATION
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- Lever,q. v, See: S. Petterssen, Weather Analysis and Forecasting,
1940, pp. 54-56. S ‘
condensation nucleus, n.—A particle upon which condensation. of
water vapor begins in the free atmosphere. Condensation in the
free atmosphere invariably takes place on hygroscopic dust or hy-
groscopic gases present. The common sources of hygroscopic dust
- and gases are sea salt, products of combustion, and dust blown up
from the earth’s surface. ' See: B. Haurwitz, Dynamic Meteorology,
1941, pp. 41-44. :
condensation pressure, n.—The pressure to which air must be ex-
panded dry-adiabatically in order that it may be sufficiently cooled
to ‘'become saturated. The temperature at which saturation is at-
tained in this manner is lower than the original saturation tem-
perature of the air, by reason of the fact that the vapor pressure
is lowered in proportion to the amount of adiabatic expansion.
See; CoNDENSATION TEMPERATURE,
condensation stages, n.—See: Apraearic Prociss. :
condensation temperature, n.—The temperature at which saturation
would be reached at the existing vapor pressure of air. Condensa-
tion from the air should occur on” any suitable surface which is
colder than this temperature; or, in the presence of suitable con-
densation nuclei, condensation:in the air will begin at this tempera-
ture (hygroscopic nuclei will initiate condensation at a somewhat
higher temperature). See: ConpENsATION PRESSURE.
condensation trails, n.—Small artificial clouds which are “observed
frequently behind aircraft flying in air at a low temperature. The
clouds are formed by the passage of the airplane, but their cause
is not fully understood. Sometimes they develop through the ad-
-iabatic cooling arising from the decrease in pressure back of the:
wing tips. More frequently they are observed back of the engine
exhaust and are caused by the additional moisture or condensafion
nuclei emitted by the exhaust. They always form in a layer of air
of high relative humidity.” ( E. W. Hewson and R. W. Longley,
Meteorology Theoretical and Applied, 1944, pp. 855-356 ); H. R. -
Byers, General Meteorology, 1944, p, 449, ‘
conditional equilibrium, n.—See¢: StapwrTy, :
- conditional instability, n.—The state of moist unsaturated air in
- which the lapse rate is intermediate between the dry- and the moist-
.adiabatic; so called because the stability is conditional on the water
- vapor content and the occurrence of lift. See: B. Haurwitz, Dy-
namic Meteorology, 1940, p. 57; E. W. Hewson and R. W. Longley,
Meteorology 'Theoretical and Applied, 1944, pp. 237-242; S. Pet-
, ‘terssen, Weather Analysis and Forecasting, 1940, pp. 61-64.
conduction, n.—1. The transference of heat within and through a
substance by means of internal molecular activity and without any
obvious external motion. In the atmosphere, since air is a poor
conductor, conduction is important only in heating layers of air
in direct contact with the ground, and the two most” important
. Methods of atmospheric heat transfer are Coxvecrron (includ-
. ing eddy conduction) and Rap1aTioN, q. v. 2., “The flow of positive
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- electricity in a body from a point of high potential to one of lower
potential, or of negative electricity in the opposite direction, or a
combination of both.” (Webster’s New International Dictionary.)
The earth continuously discharges to the atmosphere a conduction
current of roughly 1,000 amperes. See: W. J. Humphreys, Physics

.- of the Air, 8d ed., 1940, pp. 404-—405. : .
conductivity, n.—1. “The facility with which heat flows through a
conductor, as measured by the quantity of heat transmitted per
unit of time, per unit temperature gradient along the direction of
flow, per unit cross-sectional area.” 2. “The facility with which a
substance conducts electricity, as measured by the current density
per unit potential gradient in the direction of flow.” (L. D. Weld,
Glossary of Physics, 1937, p. 36.) On this electrical conductivity
of the atmosphere, see W. J. Humphreys’ Physics of the Air, 3d ed.,
1940, pp. 401-402. See: ConDpUCTION. .
conformal map, n.—A map in which all angles between lines on the
surface of the earth are preserved on the map, and consequently
. the shape of any small area on the map is the same as the shape
of the corresponding area upon the earth; also known as an ortho-
morphic map, meaning “right shape.” See: Mar Prosecrion; U. S.
Coast and Geodetic Survey, Special Publication 68.
congestus, adj.—Descriptive of cumulus clouds which are in the form
of a dome or tower; congestus implies a bringing together or a
heaping up, and refers to the swollen appearance of the cloud.
See: Cumurus CoNGESTUS. : A
coniology, n.—The scientific study of dust, its influence and effects on
plant and animal life. Also spelled “koniology.” :
‘coniscope, n.—Same as KoN1scorE, q. v. s ' ‘
consecutive mean, n—The mean of a small group of consecutive
values, especially annual means, assigned to the middle time-term

“of the group, in the process of S»moorning, q. v. ‘

For instance, in a thirty-year series of annual mean temperatures

- for the years 1900 to 1929, the arithmetic average for the first five
+ years 1900-04 ‘may -be calculated and the value assigned to .the
middle year, 1902. Then the five-year mean for 1901-05 is taken and
assigned to 1903, and so on to 1927. If a curve is drawn through the

- values calculated, it may be extrapolated both ways and values’

- assigned to years 1900, 1901, 1928, and 1929, Consecutive means

“are also called moving averages. . It is obvious that any number

.. of odd years may be used for calculating the mean of the middle
term.. Moving averages are often used in climatological work.
conservation of angular momentum, n.—The principle of the con-

stancy of moment of momentum in a system on which no external
force acts. “The angular momentum of a body revolving about an
axis is the product of its mass, its linear velocity, and the distance
of its center of mass from the axis of rotation. - As long as there is
‘no unbalanced torque acting on the system, this product remains con-
*-stant.” Now if the radius of rotation is changed, the velocity must
~“also change'so that the angular momentum shall-be as before. - . .
7 Air blowing over the earth’s surface partakesof the éarth’s west-to-
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east rotation, and is affected by this principle.” (D. Pistoﬁ, Meteor-

_ology, 1941, pp. 16-17.)
conservation of areas, n.—Sce: CONSERVATION oF ANGULAR Mo-
"MENTUM. ' '
censervation of energy, n.—A principle in physics which states that
energy is never created and never destroyed, so that the total amount
of energy in the universe remains constant, though transformations
from one form to an equivalent amount of some other form are con-
tinually occurring. . _
conservation of vorticity, n.—A physical principle which may be
expressed by the equation: -

(——H-'\) =g constant
. . Ap
where (¢+1) is the absolute vorticity of a parcel of air and Ap is
its vertical thickness. This equation holds in the case of a Dynamic
Trouem, g. v., and also in the parallel case of air moving up a warm
frontal surface. As the air ascends, it experiences vertical compres-
sion, i. e., Ap decreases; consequently, (¢+\) must decrease. Since,
for.a given latitude, A (the CorioLis ParamerEr, . v.). is a con-
stant, ¢ (the vorticity of the air relative to the earth) must decrease.
A decrease in ¢ means anticyclonic curvature; accordingly, the air
is turned toward. the right. Thus the ascending warm air spirals
outward from the center of the depression. See: VorriciTy.
conservatism, n.—The relative constancy of an air mass property de-
- spite the activity of atmospheric processes which tend to change it.
“If the magnitude of the property remains constant within the range
of error of the observation for a period of 12 hours at the earth’s
surface; or from 24 to 48 hours in the free atmosphere, it is said to be
conservative.” (E. W. Hewson and R. W. Longley, Meteorology
Theoretical and Applied, 1944, pp. 221-222.) '
conservative (air mass) property, n.—Any air mass property the
nature or value of which is affected to a comparatively small degree
by the various modifying influences, particularly adiabatic changes,
to which a moving body of air is exposed. The following are some

of the conservative properties of air: specific humidity, potential -

temperature, equivalent-potential temperature, vapor pressure, and
dew point temperature. The first two are conservative for dry-
adiabatic changes only. See: 8. Petterssen, Weather Analysis and
Forecasting, 1940, pp. 1-27. - .
constancy of angular momentum, n.—See: CONSERVATION OF ANGU-
- LAR MoMENTUM, . '
constant level chart, n—Any chart which represents the synoptic
distribution of one or more meteorological elements at any fixed
geometric elevation (including zero) above sea level. The sea level
or ten-thousand-foot pressure maps are examples of constant level
- charts. : ' :
constant pressure chart, n.—A chart which contains the synoptic
* contour lines of the height above sea level of any selected isobaric
- surface in the free atmoSphere. ' In the selected isobaric surface the
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synoptic distribution of any other meteorological element may be
represented on the constant pressure chart. C

The height may be either true height or dynamic height. This
chart is used for essentially the same purposes as the ConsTanT LEVEL
CHarT, q. V. . , ‘

contact flight, n.—Flight of aircraft in which the altitude (orienta-
tion of aircraft in reference to the earth’s surface) of the aircraft
and its flight path can at all times be controlled by means of visual
reference to the ground or water. ‘

contact weather, n.—Weather in which all elements are such that the
pilot of an airplane may operate without instruments, i. e., he can
control his flight by means of visual reference to the ground or water.
C weather is an abbreviation for contact weather.

contessa di vento, n.—The “wind countess”; a lenticular cloud often
formed in the lee of Mount Etna, in Sicily, which “resembles a gigan-
tic white turban with its crown merging into the clouds above it. . . .
A long strip of cloud that at times hangs around the southern base -
of the same mountain and is said to foretoken rain is called ‘La
Serpe’ (the snake).” (C. F. Talman, The Realm of the Air, 1931,
p- 45.) . '

continental climate, n.—The climatic type characteristic of the in-
teriors of the great land masses, the distinctive features of which are
thie large annual and daily range, of temperature and the cold winters
and warm summers; which contrast strikingly with the small tem--
perature variations, the mild winters and cool summers of its oppo-
site, the MarINE CLiMATE, q. v. In a continental climate, further-
more, the air is less humid and cloudy than over the oceans. Sees
CoxtiNentariry; R. D. Ward, Climate, 2d ed., rev., 1918, pp. 38-42.

continentality, n.—A measure of the degree to which the climate of a
particular region approaches the typical CoNTinenTAL CLIMATE,
q. v. Itis the opposite of OceaNITY, q. V., and is expressed by an
“index of continentality,” generally based on a comparison of the
‘mean annual ranges of temperature at various places, so that
the station having the largest range would have the highest index
of continentality. Several refinements of this rough procedure
have been worked out. In.addition, an index based on the relative
frequency of continental and maritime air masses over an. area
.has recently been proposed. _

Ultimately, continentality integrates the various influences of
land itself on climate. Considering only temperature, the most
important element, the fact that soil absorbs and loses heat more
readily than water explains, on the one hand, the relatively con-
stant annual- temperatures of regions exposed to oceanic influ-

~ ences, and, on-the other hand, the warm summers (due-to surface
heating of the air) and cold winters (due to radiational cooling
of the air) characteristic of the continental interiors. See: D.
Brunt, Climatic Continentality and Oceanity, Geographical Jour-
nal vol, 64, 1924, pp. 43-56; V. Conrad, Fundamentals of Clima-
tology, 1942, pp. 52-56 ; E. Dinies, Luftkorper-Klimatologie, Archiv
Deutsch Seewarte, vol. 50, 1932; H. Landsberg, Physical Clima-
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tology, pp. 157-164, 194-199; J. Hann, Handbook of Climatology,
Pt. T, tr. R. D. Ward, 1903, pp. 215-216. C
continuity, n.—A term applied in the analysis of a series of synoptic
charts to indicate that the analysis on each synoptic chart can be
derived by a logical transition from that of the preceding chart,
i. e., that the physical processes in the atmosphere as represented
by the analysis of the successive synoptic charts progress continu-
- ously from the state represented by one chart to that of the follow-
ing chart.
- contour line, n.—A line on a map drawn through points having the
- same elevation above or below sea level. Contour lines, therefore,
indicate the ground relief; lines close together signify steepness of
slope, and far apart the reverse. The interval between the lines
depends largely upon the scale of the map but sometimes upon
the mean slope of the country represented.
contrastes, n.—Counterwinds frequent in the western part of the
Mediterranean Basin, which often blow simultaneously from oppo-
site quadrants at no great distance apart, while a cloudless sky pre-
vails. They are most common in spring and autumn, in the vicinity
of the Strait of Gibraltar, and are less violent on the African than
on the Spanish coast. :
control days, n.—Days whose weather is supposed by the superstitious
“to indicate the weather for a certain number of following days.
Ground-hog Day (February 2d) and Saint Swithin’s Day (July
15th) are well-known examples. See: W. J. Humphreys, Rain
‘Making and Other Weather Vagaries, pp. 129-137.

convection, n.—1. In physics, the circulation resulting in a fluid of

non-uniform temperature, owing to differences in density and the
action of gravity. With Raprarion and Coxpucrion,q. v., it is one
of the three methods for the transfer of energy. 2. In meteorology,
the process whereby a circulation is created and maintained within a
layer of the atmosphere, due either to surface heating of the bottom
- of the layer or to cooling at its top, and “consisting in the sinking of
relatively heavy air and the consequent forcing up of air which,
volume for volume and under the same pressure, is relatively
light.” (W. J. Humphreys, Physics of the Air, 3d ed., 1940,
p- 104.) Convection occurs in the atmosphere on a large scale,
as in the case of air rising in-the Dovpruwms, q. V., or.on a
small scale, as in the case of a local ConvecTION CurreNT, q..v.
In addition to this process, often called “thermal convection,” some

meteorologists recognize “mechanical convection,” in which air is |

- forced to rise on the windward side of an obstacle and to descend
- on the leeward side. See: J. G. Albright, Physical Meteorology,
1939, pp. 162-163; D. Brunt, Physical and Dynamical Meteorology,
1939, pp. 219-222; W. I. Milham, Meteorology, 1936, pp. 44-47;
W. J. Humphreys, Physics'of the Air; 3d ed., 1940, pp. 102-104,
- 107-108, 264-272. .
convection current, n.—Same as a THERMAL, q.v. .
convection theory, n.—An h'frpothesi's of the formation of a cyclone,
according to which strong local heating causes humid air to rise to
. great heights, and air flows into the region over which the ascent
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- takes place, acquires a cyclonic vorticity, and consequently leads
to cyclogenesis.  This theory seems to explain the formation of a
- tropical cyclone better than it does the origin of an extratropical
~one. “Itseems unlikely that an appreciable number of extratropical
cyclones are caused by convection and convergence. It is difficult
to visualize a sufficiently strong heating in temperate latitudes, es-
pecially during the winter when the cyclones are most frequent.
- Furthermore, most extratropical cyclones are associated with frontal
systems even in their earliest stages.” (B. Haurwitz, Dynamic
Meteorology, 1941, p. 320.) For other theories of cyclogenesis, see: .
Barrier Turory, CouNTercUrRRENT THEORY oF STOoRMS, DroOP
THEORY. : ‘
convective condensation level, n—The level to which air, if heated
~sufficiently from below, will adiabatically rise before it will become
saturated ; accordingly, the height at which the base of cumuliform
clouds may form by thermal convection from the surface. See:
CoNDENSATION LEVEL. ‘ '
convective equilibrium, n.—The state of the atmosphere in which its
vertical temperature distribution is governed entirely by TursULENT
Mixing, q. v.  See: E. W. Hewson and R. W. Longley, Meteorology
Theoretical and Applied, 1944, p. 85. : : -
convective instability, n.—Also called potential instability; the con-
dition of an unsaturated layer of air having a stratification of hu-
~midity such that, upon being lifted, the lower part of the layer be-
- comes saturated first, and hence cools thereafter at a slower rate
than does the upper, drier portion, until the lapse rate of the whole
- layer becomes equal to the saturation adiabatic and any further
lifting results in instability.  The EquivaLent-Porentiar, TEMPERA-
TURE, ¢. V., decreases with elevation through a convectively unstable
layer. See: B. Haurwitz, Dynamic Meteorology, 1941, pp. 76-78;
~ S. Petterssen, Weather Analysis and Forecasting, 1940, pp. 86-88.
~ convective rain, n.—Rain that is caused by the adiabatic cooling of
moist air which rises by reason of the vertical thermal or con-
“ vective instability of the atmosphere.
convective region, n.—A term sometimes applied to that part of the
atmosphere below the stratosphere, i. e., the troposphere, so called
because the vertical interchange of air there is by convection.
convective showers, n.—Intermittent convective rain. g
convective thunderstorm, n.—Convective showers which develop to
thunderstorm intensity, i. e., that build up electrical space charges
of sufficient potential to produce lightning discharges.
convergence, n.—The increase of mass within a given layer of the
atmosphere. when the winds are such that there is a net horizontal
inflow of air into the layer. The accumulation of mass leads to ver-
tical motion that limits the amount of the excess. Hence, if there
is convergent flow at the surface, there must be upward vertical
motion; if there is horizontal convergence at any level aloft, there
must be upward. or downward motion. - In general, convergence is
-associated with-low pressure centers, DIVERGENCE, . v., the opposite
- phenomenon, - with anticyclones; but divergence also occurs above
~the, warm frountal surface of an extratropical cyclone.. There exist,
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~furthermore, several more or less permanent belts of convergence
on the earth, such as the INTErTROPIC CONVERGENCE ZONE, (. V., and
the zones across the Atlantic and Pacific oceans where air of polar
and air of tropical origin come together. See: S. Petterssen,
Weather Analysis and Forecasting, 1940, pp. 156-157. _ -
conversion factor, n.—A number by which a quantity expressed in one
system of units may be converted to another system. For example,
“to convert: miles pér hour to meters per second, multiply by
0.4470409; meters per second to miles per hour, multiply by
2.36932, . ' o ,
cooling power, n.—The net rate at which heat can be taken up from
any body by its environment. In climatology, the human body: is
- considered, because man’s comfort largely depends on'the ability
-~ of the air to receive the heat which the body must throw off in'order
to maintain the proper balance of metabolism.* “If the environ-
' ment does not permit this heat loss, the individuals feel uncomfort-
able and finally may die from heat stroke. If, on the contrary, the
- environment is too cold and gives rise to heat losses from the body
beyond the amount produced, chilling and, eventually, freezing will
- take place.” (H. Landsberg, Physical Climatology, 1941, p. 165;
cf. pp. 164-168.) - Cooling power 1s usually measured by the Kara-
THERMOMETER or by the COOLOMETER, q. v. See: A. G. Price, A Note
on the Cooling Fower, American Geographical Society, Special
_ Publications, No. 23, App. 111, 1939. o 1
coolometer, n.—An instrument devised by W. S. Weeks for measuring
the CooLiNG PoWER, . v., of the air. It s made of a copper cylinder,
which is heated electrically to a constant temperature, the current
required for the purpose being a measure of the rate of cooling.
See: W. S. Weeks, A New Instrument for Measuring Cooling Power,
Journal of Industrial Hygiene, vol. 13, No. 7, September 1931.
cooperative observer, n.—An unpaid observer of the U. S. Weather
Bureau; formerly called a voluntary observer. His station, which
is usually equipped by the Weather Bureau with the necessary
meteorological instruments, is called a cooperative station.
cordonazo, n.—A violent southerly gale on the west coast of Mexico,
‘generally occurring between June and November, and probably due
to the passage of a tropical cyclone offshore. . ‘ .
Coriolis effect, n.—The deflection of winds due to the influence of the
rotation of the earth. QOwing to this effect, winds in the northern
hemisphere are deflected to the right, and in the southern, to the
left.. See: Ferrer’s Law; Corioris Force.
Coriolis force, n.—In modern meteorology, the name usually applied
to the deflecting influence of the earth’s rotation on winds, first
- completely explained by Ferrel. It 1§ defined as: -

C.F.=\v

~where|A=%0 sin ¢ is called the CorroLis PARAI\IETEE_E,' q. V., v is the

- velocity of the wind, and €. 7. is the Coriolis force. R

-, Because a stream of air or any moving body is deflected to the
right in the Northern Hemisphere, to the left in the Southern, it'is
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natural to think of this influence as a real force impelling the body

_ in either direction. It is only an apparent force, however, whose
nature is best understood from the following simple case. . -~ .

Consider a body of air at the north pole, P, which starts freely

moving southward along a meridian toward a point A. In the -

time necessary for it to reach A, this latter point will have revolved
around with the rotating earth, and will now be located at B, a point
on the same latitude circle farther to the east.. Hence, with refer-
ence to an observer on and moving with the earth, the air will
seem to have blown towards the west of south in a curved path, and
. to have been constantly deflected to the right. Actually, as an
observer in space would recognize, its course throughout was along
the straight line (in space P4). At the south pole, air moving in
like manner northward will seem to undergo deflection to the left.
East and west motions in either hemisphere are similarly affected.
There isno deflecting force at the equator. o :

For complete explanation, see: W. J. Humphreys, Weather Prov-
erbs and Paradoxes (the paradox, “air pushed north blows east”), and
Physics of the Air; B. Haurwitz, Dynamic Meterology, 1941, pp.
124-126; D. Brunt, Physical and Dynamical Meterology, 1939, pp.
166-167. ; :

Coriolis parameter, n.—See. CoriorLis Force. S

coromell, n.—A night land breeze, prevailing from November to May
at La Paz, at the southwest extremity of the Gulf of California.

corona, n.—1. A set of one or more rainbow-colored rings of small
radii concentrically surrounding the sun, moon, or other source of
light when covered by a thin cloud veil. “Around the source and
bounded by a brownish-red ring is a luminous area called the
AvurroLE, q.v. Often the corona consists of this aureole alone ; some-
times two or three other 'concentric rings appear outside the
aureole, ranging from a whitish blue on the inside to a red on the
outside, the colors being very faint ini the outer rings.

“The corona can be distinguished from the halo by the fact that
the color sequence is opposite in the two, the red of the corona being
on the outside, while that of the halo is on the inside. The corona
is due to the diffraction of the light by the tiny drops of water (in
the cloud), instead of refraction through ice spicules as in the case
of the halo.” (J. G. Albright, Physical Meteorology, 1939, pp.
370-371.) The radius of a corona is inversely proportional to the
size of the water drops: a small corona indicates large drops, and-
vice versa. Hence, “when a corona is observed to be rapidly becom-

"ing smaller it may, in conjunction with other signs, be taken as'an
indication that a storm is imminent, because the more humid the
air the larger the droplets.” (C.F. Talman, The Realm of the Air,
1931, p. 193.) See: W. J. Humphreys, Physics of the Air, 3d ed.,
1940, pp. 547-554. 2. A circle of light occasionally formed by the
apparent convergence of the beams of the Aurora, q. v. 8. The
brilliant aureole of light which surrounds the sun at the instant
of total eclipse, and in' total brightness is approximately equal

. to one-half the brightness of the full moon.

[88]




corposant ‘ . correlative meteorology

corposant, n.—Same as St. ELmo’s F1rE, q. v.; the name is derived
from corpo santo, or ghost, and was given because of the supposed
supernatural nature of the phenomenon. _—

correlation, n.—1. “The amount of similarity in direction and degree,
of variations in corresponding pairs of observations in two series

- of variables.” (A. K. Kurtz and H. A. Edgerton, Statistical Dic-
tionary, 19389, p. 39.) In meteorology, there are many instances
in which an increase in one variable is associated with an increase
‘in a second, without the necessary existence of a known physical |
relationship between the two; or, conversely, large values of the |
first tend to be associated with small values of the second, which is !
called “inverse correlation.” For instance, according to studies by
W. H. Dines, above-normal pressure at 9 km. is always associated
with an above-normal mean temperature in the column of air below ;
9 km.; and above-normal temperature at the tropopause is usu- . ‘
‘ally ‘accompanied with below-normal height of the tropopause. :
See: B. Haurwitz, Dynamic Meteorology, 1941, pp. 320-327.
2. The study of the relationship between a pair of variables or more.
See¢: CorrELATIVE METEOROLOGY. 3. Same as the COEFFICIENT OF
CORRELATION, . V.

correlation coeflicient, n.—See: CorrriciENT oF CORRELATION. :

correlation ratio, n.—A measure of relation between two variables; :
it is the square root of the quantity one minus the ratio of the )
sum of squares, over all arrays, of the departures of the observa-

- tions from their respective array means to the sum of squares of
the departures of the observations from the general mean. If
Yis 1s the ith observation corresponding to the value @ of the in-
dependent variable, if ¥, is the mean value of the observations
“corresponding to @, and if ¥ is the mean of all cbservations, the
correlation ratio 7, is given by :

¢ g Z (yiz_gz)z
L VR s > x e

It is a generalization of the correlation coefficient, and is the cor-
relation between the 3’s and any function of » which passes
through the mean values of the y’s for each value of @. If there
are n values of z for which values of y have been observed, a
polynomial of the ntZ degree, or any other curves with n adjustable
parameters, may be made to pass through the n values of ..
correlative meteorology, n.—The branch of meteorology which treats
- by the methods of CorreLATION, q. V., the relations existing among
large-scale weather phenomena. For example, studies seem to have
shown “the teridency of pressure at stations in the Pacific (San
Francisco, Tokio, Honolulu, Samoa, and South America), and of
rainfall ‘in India and Java (presumably also in Australia and
- Abyssinia to increase, while pressure in the region of the Indian
Ocean . . . decreases.” ((. T. Walker, Correlation in Seasonal
- Variations of Weather, IX, Memoirs of the Indian Meteorological
- Department, vol. 24, 1924, p. 323.) See: R. A. Allen, Statistical
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.. Studies of Certain Characteristics of the General Circulation of the

. - Northern Hemisphere, Quarterly Journal of the Royal Meteor-
ological Society, vol. 66, 1940, Supplement;, pp. 88-101; H. H.
Clayton; World Weather, 1923, pp. 363-871; N. Shaw, Manual of
Meteorology; vol. 2,1928, pp. 829-340. :

cosmic radiation, n.—Corpuscular radiation of enormous energy, great
penetrating power, and very high speed, which apparently travels
through space equally in all directions. Its source or sources are
unknown. -See: F. K. Richtmyer and E. H. Kennard, Introduction
to Modern Physies, 8d ed., 1942, pp. 643-697. ,

cosmic rays, n.—See: Cosmric RapiaTion.

cotton-ball clouds, n.—Clouds of the form indicated by the name;
generally cumulus or altocumulus.

countercurrent theory of storms, n.—An hypothesis developed by
F. H. Bigelow about 1902 to explain the formation of cyclones and
anticyclones by the interaction in middle latitudes of polar and
equatorial currents of air. “For example, if, when two such cur-
rents meet, the equatorial one is on the east, they will tend to go away
from each other on account of deflection, and a low will be formed
between them. On the contrary when the equatorial current is west
of the polar current they are deflected toward each other and result
in the formation of a high pregsure area.” (C.F. Brooks and F. V.
Tripp, Some Early History of the Development of our Knowledge -
Concerning Extratropical Cyclones, Bulletin of the American Me-
teorological Society, vol. 6, 1925, p. 58.) See: F. H. Bigelow; A
Popular Account of the Countercurrent. Theory of Storms, Pro-
ceedings of the Third Convention of Weather Bureau Officials, 1904,
pp. 79-89; W. I. Milham, Meteorology, 1936, pp. 311-313.

counterglow, n.—Same as gegenschein; a round or elongated spot of

. light at a point on the zodiacal band opposite the sun, explained in
one theory as “caused by light reflected from particles describing
orbits about the sun and earth jointly, a particularly large number
of which are visible at any time in the part of the sky directly op-
posite the sun.” (H. Jeffreys, The Earth, 2d ed., 1929, p. 54.)

...8ee: ZopracarL LicHT. o

counter sun, n.—See: ANTHELION. ,

countertrade, n.—1. Term formerly applied to the prevailing west-
erly winds of the middle latitudes. 2. Same as the ANTITRADE,
g. v.;, the wind blowing above and counter to the trade wind.

creeping, n.—A defect in the action of an aneroid barometer when
subjected to a large and rapid change of pressure; it consists of a
sluggish adjustment of the index to or toward the correct reading,
and 1s caused by molecular changes, as yet not clearly understood,
which occur within the materials of the aneroid box and steel springs.

-crepuscular rays, n.—Beams of light apparently diverging from the
sun, seen both:before and after sunrise and sunset, especially in a
hazy or humid atmosphere. The beams are rendered Iuminous by
the dust or water vapor, and are especially striking when they shine
through rifts in ‘the clouds. They are actually parallel: their

".-apparent. divergence is:stirely the result of perspective.- -

[807]




crepuscule - _ cross section

’

This phenomenon is known as “the sun drawing water.” Sailors
- once called.it “the backstays of the sun”; the natives of Polynesia
- call it “the ropes of Maui”; in parts of England it is known as
“Jacob’s ladder.” It is believed that the Homeric phrase, “rosy-
fingered morn” refers to these crepuscular rays. : ,
crepuscule, n.—The same as TwiLicHT, q. v.
crest cloud, n.—Same as Croup Crest, q. v.
crest stage, n.—The highest elevation, or stage, reached during a rise
by flood waters flowing in a channel. . ; S
criador, n.—Name applied in northern Spain to the rain-bringing
west wind. R '
critical state, n—“A condition of a substance such that the liquid
and the vapor states are identical. For a pure substance, this occurs
only at-a particular temperature (the critical temperature) and.
pressure (the critical pressure). A substance above its critical
temper:iture will not separate into two fluid phases, however great .
the pressure applied.” (L. D. Weld, Glossary of Physics, 1937,
p. 42.) Since the critical temperature of air is approximately
—141° C,, that of water 374°, it is obvious that air cannot naturally
occur as a liquid on the earth, and that water may exist in all three
states, solid, liquid, and vapor. See: TrrrLe PoInt.
crivetz, n.—A term applied in Rumania and parts of southern Russia
to a wind coming from the northeast quadrant; but especially to-
a cold, bora-like wind from the north-northeast, characteristic of
the climate of Rumania. Tt has been estimated that over one-fifth
of the winds at Bucharest belong to'this latter type. - ‘
cross, n.—A rare halo phenomenon, in which strips of white light
intersect over the sun at right angles; presumably due “merely to
the simultaneous occurrence of a parhelic circle, or segment of it
next the sun, and a light pillar. Possibly, it might also be produced
by the intersection of the secondary halos of 22°, or even by some
* combination of ‘pillar, parhelic circle, and secondary halos.”
(W. J. Humphreys, Physics of the Air, 3d ed., 1940, p. 544.) '
cross cirrus, n.—A variety of Cizrus, q. v. S . ‘
cross section, n.—As used in meteorology, the representation of con-
ditions prevailing in the atmosphere in a vertical plane from the -
surface up to any desired height, along a line from one weather
station to another. | Cross sections are of two general types. The
first, which may be called the analytic cross section, is based on
synoptic data, and shows the location of frontal surfaces, of the
tropopause, of clouds and®precipitation; the distribution of tem-
perature and specific humidity ; the names of the various air masses,
- the direction and speed of the upper winds, etc.,—all as they exist
simultaneously in the atmosphere. The second type, the pilot’s pic-
* ture cross section, differs in that it is based on a time scale, so that
1t represents the weather conditions it is expected the pilot will
- encounter along his route. In addition to showing most of the
above elements, as they are forecasted, special attention is paid to
- ‘the indication of layers of turbulence, subsidence inversions, and
‘icing levels. A recommended flight plan is also given to take ad-
vantage of the most favorable weather conditions. ~See: E. W. Hew-
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son and R. W. Longley, 'Meteorology Theoretical and Applied,
1944, pp. 404-405; G. F. Taylor, Aeronautical Meteorology, 1938, -
pp. 66-67; H. C. Willett, Discussion and Illustration of Problems
Suggested by the Analysis of Atmo%heﬁc Cross-Secfions, Massa-
chusetts Institute of Technology, Papers in Physical Oceanog-
raphy and Meteorology, vol. 4, No. 2,1935. . :

cross wind, n.—The component of the wind which is directed perpen-
dicular to the line of flight of an airplane or projectile.

cross wind force, n.—The component of the wind perpendicular to
the lift and to the drag of the total air force on an aireraft or airfoil.

cryoconite holes, n.—Holes, found in vast numbers near the edges of
the Greenland Glacier, and also found in the pack ice off the east
coast of Greenland, which are believed to be caused by the sinking
into the ice of dust blown from the coast. ‘

Cs., abbr.—Abbreviation for CIRROSTRATUS, q. v.

Cu,, abbr.—Abbreviation for Cumuwrus, q. v. . ;

cumulative temperature, n.—Same as A cCUMULATED TEMPERATURE,

q. v.

cumuli, n.—Plural of Cumurus,q.v. . .

cumuliform (or cumuliformis), adj—1. A general term applied to
all clouds having dome-shaped upper surfaces which exhibit pro-
tuberances, the bases of such clouds being generally all on the same

—~horizontal plane. Cumuliform clouds are characteristically distinct
and separated from one another by clear spaces. 2. Applied to a
type of fine weather sky characterized by the presence of cumulus
with horizontal bases, more or less dome-shaped but without exces-
sive vertical development. 3. Applied to a disturbed sky without
cumulonimbus, i. e., to an intense convection sky, characterized by
thick and jagged cumulus, but with no cirriform structure at their
summits. 4. Applied to a disturbed sky, with intense convection
and characterized by the presence of cumulonimbus.

cumulo-.—Combining form of Cunuwrus, q. v.

cumulo-cirrus, n.—A formermname for ArrocumuLus, q. v.

cumulonimbus, n.—A cumulus cloud of very great vertical develop-
ment (often 4 miles or more deep from base to summit) and com-
parable horizontal extent, the top of which is composed of :ice
crystal clouds, its distinguishing characteristic. Althcugh these
upper cirriform parts may assume many varied shapes, yet in nu-
merous cases they spread out into the semblance of an anvil, called
the INcus. In general, the ice crystal clouds are known as ANviL
Cirrus, Farse Crrus, or Cirrus NorHus, q. v.

“Like the heavy and swelling cumulus, cumulonimbus is formed
either in calms, especially on hot thundery days, or in a strong
wind in the rear of disturbances. T

“Cumulonimbus is a regular factory of clouds. By extension at
various levels it often pro%luces either cirrus masses by an extension
of the ice crystal parts, or masses of altocumulus or stratocumulus
by an extension of the cumuliform f)arts, and these may end by be-

‘coming detached from the parent cloud.” (U. S. Weather Bureau,
Codes for Cloud Forms and States of the Sky, Circular S, 1938,
p- 23; cf. pp. 12-13.) : :
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cumulonimbus calvus o eurl.

.Cumulonimbus is the familiar thunder cloud, and its precipita-
tion is of a violent, intermittent, showery character. Hail often
falls from exceptionally powerful cumulonimbus. TIts principal
species are CUMULONIMBUS CaLvus, CUMULONIMEBUS CAPILLATUS,
and CUMULONIMBUS MAMMATUS, q. v. See: THUNDERSTORML.

cumulonimbus calvus, n.—A species of cumulonimbus having bulg-
ing tops, in which, however, no cirriform parts are evident.
“Nevertheless the freezing of the upper parts has alréady begun;
the tops are beginning to lose their cumulus structure, that is to
say, their rounded outlines and clear-cut contour; the hard and
‘cauliflower’ swellings soon become confused and melt away so that
nothing can be seen in the white mass but more or less vertical fibres,
The freezing, accompanied by the change into a fibrous structure,
often goes on very rapidly.”” (U. S. Weather Bureau, Codes for
- Cloud Forms and States of the Sky, Circular S, 1938, p. 13.)
cumulonimbus capillatus, n.—A species of cumulonimbus “which dis-
plays distinct cirriform parts, having sometimes, but not always,
the shape of ‘an anvil.” (U. S. Weather Bureau, Codes for Cloud
Forms and States of the Sky, Circular S, 1938, p. 13.)

cumulonimbus mammatus, n.—A variety of cumulonimbus in which

the base exhibits indistinctly a formation of rolls, resembling
pouches or breasts. . ,

cumulus, n.—Member of Family D of the international Croup CLas-
SIFICATION, i. e., a cloud with vertical development, the mean lower

" level of which is 1,600 feet. The summit of the cloud, in general
dome-shaped, shows rounded bulges, while the base is usually hor-
izontal. It appears variously white, shaded, or dark, according
to its position with reference to the sun. Its base is generally of a
gray color, :

“Typical cumulus, over land areas, develops on days of clear
skies, and is due to the currents of diurnal convection; it appears
in the morning, grows, and then more or less dissolves again toward
the evening. ‘ ‘

“Cumulus . . . has a uniform structure, that is to say, it is com-
posed of rounded parts ri%ht up to its summit, with no fibrous
structure. Even when highly developed, cumulus can only produce
light precipitation.” (U. g Weather Bureau, Code for Cloud

- Forms and States of the Sky, Circular S, 1938, p. 11.)

~ The principal species are Cumurus Concestus and CuMuLus
Humivus, q. v.  See: FracrocumuLus. ,

cumulus congestus, n.—A very distended and sprouting cumulus
cloud, whose domes have a cauliflower appearance. It is of two
types: (1) that formed in calm air and especially on hot days when
there is a tendency for thunderstorm activity; (2) that formed in

strong winds in the rear of disturbances. ‘Both t pes have great

“vertical development, but the second is more tossed about and broken
up. Neither shows ice crystal clouds at the top: this sign would
mean that they had passed into the stage of CumuLoNIMBUS, q. v.

curl, n.—The curl of any vector is the vector product of the operator
Vand the vector. In meteorology, the curl of vector quantities
such as pressure gradient, velocity, and velocity acceleration are
considered.
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The curl of the fluid velocity is also called the vofticity,‘ and is
given by the equation .

— -
VXV =curl V=

2/ow ".’bd dw\ , 7 /O du

i(55-52)+ (555)+ £ (&5

where V' is the velocity vector; ¢, j, £ are the unit vectors, and
u, v, w are the velocity components in the @, ¥, 2z directions,
respectively, of an orthozonal cartesian co-ordinate system.

For a velocity in the horizontal (2, y) plane, the curl is a vertical
vector and is given by the equation:

- —
curlg V==~§ g_;)—g%

See: S. Petterssen, Weather Analysis and Forecasting, 1940, p. 232.
current, n.—1, The vertical component of air motion; an air current
is thus distinguished from the wind, which is the horizontal compo-
nent. 2. A large-scale horizontal motion of air. Thys, references
to the equatorial and polar currents are sometimes encountered. 3.

A large stream of ocean water moving continuously in about the

same path, and distinguished from the water through which it flows
mainly by temperature and salinity differences. Three classes of

ocean currents have been distinguished: “(1) currents that are re-.

lated to the distribution of density in the sea, (2) currents that are
caused directly by the stress which the wind exerts on the sea sur-
face, and (3) tidal currents and currents associated with internal
waves.” (H. U. Sverdrup, Oceanography for Meteorologists, 1942,
.92 :
P chan currents often exercise a profound influence on the climate
of coastal regions. See: T. A. Blair, Climatology, 1942, pp. 71-76;
H. Landsberg, Physical Climatology, 1941, pp. 200-204; G. T.

Trewartha, An Introduction to  Weather and Climate, 1937, pp. -

90-99.

curve of saturation, n.—See: SaruraTiox CUrvE. -

C weather, n.—An abbrevation of “contact weather,” which means
that an airport is open to all types of airplanes. The term is defined
by current Civil Aeronautics Administration regulations with re-
spect to the minimum requirements of ceiling and visibility for con-
tact flight, which means flight by visual reference to ground or Water.

~ eyanometry, n—The study of the blueness of the sky. See: Hans

~ and Meta Neuberger, Color Memory in Cyanometry, Bulletin of
the American Meteorological Society, vol. 24, 1943, pp. 47-53.

cycle, n.—1. A regularly recurring succession of events, such as the

cycle of the seasons. 2. In thermodynamics, a process in which the

working substance ordinarily undergoes changes of heat into work,

or vice versa, and which is termed a closed cycle if the working

" substance periodically returns to its initial state. See: Carnor
Cycre. 3. In climatology, a period of years, the weather of which
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is supposed to recur in the same order at more or less regular inter-
vals. The most noted of these cycles is the BrtjcxnEr CyorE, q. v.
cyclogenesis, n.—The process which creates a new cyclone or which
intensifies the circulation around a pre-existing one. See: H. R.
Byers, Synoptic and Aeronautical Meteorology, 1937, pp. 159-160;
S. Petterssen, Weather Analysis and Forecasting, 1940, Pp. 435-437.
cyclolysis, n.—The decrease and eventual extinction of the circulation
around a low pressure center.- This final stage in the life history of
a cyclone comes when its energy supply is exhausted, and it becomes
a steadily weakening whirl which eventually melts into the general
circulation.
cyclone, n—A circular or nearly circular area of low atmospheric
- pressure around which the winds blow counterclockwise in the north-
ern hemisphere, clockwise in the southern.

The word “cyclone” was first used in 1855 by Henry Piddington
as the generic name for all circular or highly curved wind systems,
but it has since undergone modifications in two directions. In the
first sense, the term Troprcarn CycLoxNE, q. v., is used to designate the

_ relatively small, very violent storm of tropical latitudes also known
as a hurricane and a typhoon. The diameter of a tropical cyclone
is sometimes less than 50 miles and seldom as great as 300. The
winds revolving about its calm center frequently exceed a velocity
of 100 miles an hour. - It has no fronts associated with it, at least
initially. ’

In the second usage of the word, an Extrarroprcar Cycrone,
q. v.,also called a low or a depression, is the name given to a low
pressure system of much greater size and (usually) less violence,

frequent in middle latitudes. Its average diameter is of the order -

of 1,500 miles. Its winds usually range from light (at the outskirts)
to strong or gale force (near but not at the center). Unlike the
. tropical cyclone, which affects only a small area, it may cause pre-

cipitation and cloudiness over many thousands of square miles.

Finally, it has a frontal structure, with which its origin, develop-
_ment, and dissolution are integrally associated. )
cyclone cellar, n.—Also called tornado cave; a place of shelter built in
localities frequented by tornadoes, for safe retreat from these violent
storms. Such cellars or caves are often constructed of concrete, are
ventilated, and are used as storage places for fruits and vegetables.
cyclone family, n.—A series of extratropical cyclones, usually four,
which occurs in the interval between two successive outbreaks of
polar air, and which travels along the polar front toward the east
or northeast. The time interval may vary from three to seven ddys,
and the number of cyclone waves from three to six. “The first of
these, which usually is occluded, travels farthest to the north, and
-each of the following waves is younger and less developed than its
predecessor. With the steady accumulation of polar air north of
the front, the front is forced farther and farther to the south, so
+ that the last wave tends somewhat farther to the south than the

first one.” (8. Petterssen, Weather Analysis and Forecasting, 1940,

:..P. 850.) See: J. Bjerknes and II. Solberg, The Life Cycle of
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Cyclones and the Polar Front Theory of Atmospheric Circulation,
Geofysiske Publikationer, Vol. ITI, 1922, pp. 13-14. :

cyclone model, n.—Se¢e: BrergNES CycLoNE MODEL.

cyclone wave, n.—The first stage in the development of an extratropi-
cal cyclone, according to the Norwegian wave theory.

A perturbation of the state of equilibrium at a surface of discon-
tinuity (such as the polar front) assumes the form of a wave due
to the interaction of the forces of gravitation, shear, and the earth’s
rotation. Gravity waves (such as waves on a water surface) tend
to remain stable, 1. e., their magnitude remains approximately con-
stant during propagation. Shearing waves (such as those which
produce the Birow Croup, g. v.) are always unstable, 1. e., their
magnitude increases with time. The atmospheric waves of the
order of 1,000 km. wave length required by the theory, if they con-
sisted solely of a combination of gravity and shearing waves, would
be essentially vertical, stable, and would never develop into mature
extratropical cyclones. Consequently, the effect of the earth’s rota-

tion is important. Though the inertia waves which it produces are -

stable, its action produces predominantly horizontal motion. Hence,
at wave lengths of approximately 1,000-3,000 km., the shearing
instability is greater than the gravitational stability, owing to the
almost horizontal motion; and the stabilizing effect of the earth’s
., rotation is not yet strong enough to overcome shearing instability.
~Thus a cyclone wave can develop and occlude. - See: B. Haurwitz,
The Norwegian Wave Theory of Cyclones, Bulletin of the American
Meteorological Society, vol. 18, 1937, pp. 193-201 (reprinted in Air
Mass and Isentropic Analysis, 5th ed., 1940, pp. 87-45); B.
Haurwitz, Dynamic Meteorology, 1941, pp. 271-312; S. Petterssen,
Weather Analysis and Forecasting, Bulletin® of the American

.Meteorological Society, 1940, pp. 303-319. : ' -
cyclenic rain, n.—Any rainfall connected with and caused by the pas-
_sage of a barometric depression: the immediate causes of the rain
" are rising -air currents, i. e., vertical currents or warm air masses

- overrunning colder air masses. - o : : :
cyclostrophic wind, n.—1. A term used by Sir Napier Shaw to ‘de-
- scribe that component of the wind due to the curvature of the path,
the other component being the geostrophic. 2. -Also applied in the
classification of winds to those having a high velocity 1n a curved
path, such as:tornadoes and tropical cyclones, which are also called
Eurerian Winbs, q. v. ~See: W. J. Humphreys, Physics of the Air,
3d ed., 1940, p. 149; N. Shaw, Manual of Meteorology, Vol. IV,
1931, p. 80; D. Brunt, Physical and Dynamical Meteorology, 1939,

" pp. 189-190. | :
D

.d., abbr—Abbreviation for DrizzLg, q. v., in the BeAurorT WeATHER
" NoraTion, q. v. Coe : : - o
daily extremes, n.—Se¢ : EXTREME. : : . e
‘daily mean, n.—1. The average value of any meteorological element,
_ such as temperature, pressure, humidity, etc., over a period of 24
" hours. It is-the mean ordinate-of the curve that represents’the
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daily range ‘ dark lightning

daily march of the element, and may be found by measuring the
area under the curve and dividing this area by the length of the base.
The mean thus obtained is rarely distinguishable from the mean of
twenty-four hourly ordinates; and in practice merely half the sum
of the maximum and minimum values is often used as 2 sufficient
approximation. 2. The average values of any meteorological ele-
ment for each day of the year obtained from a record of many years,
in which case they are sometimes called normal-daily values.

daily range, n.—See : Ranae.

Dalton’s law, n.—A physical law which states that in a mixture of
two or more gases, the total pressure is equal to the sum of the
pressures which would be exerted by each gas if it alone were pres-
ent. According to this principle, the several constituents of the
atmosphere, acted upon by the force of gravity, would each form
a separate atmosphere, entirely independent of the others if no
disturbing influences acted. (William Ferrel, Recent Advances in
Meteorology, Annual Report of the Chief Signal Officer, 1885, app.
71, Washington, 1886, p. 34.) s

damp air, n.—Air having high relative humidity, say over 85 percent :
this term is in contradistinction to Dry A1r, q. v., whose relative
humidity is less than 60 percent. :

damp haze, n.—Obstruction to vision due to the Presence in the air of
small water droplets or very hygroscopic particles, which do not,
however, reduce the horizontal visibility to less than 114 miles,
Damp haze is “similar to a very thin fog, but the droplets or parti-
cles are more scattered than'in light fog and presumably also
smaller. This phenomenon is usually distinguished from dry haze

by its grayish color, the ‘greasy’ appearance of clouds seen through

it as viewed through a dirty windowpane, and the generall high
relative humidity. Commonly observed on seacoasts and in %out}i‘;‘;

ern States, most frequently with onshore winds and in the vicinity

of tropical disturbances. . A common mode of formation is the car-
rying up to high levels of particles from salt-water spray in windy
weather.” (U. S. Weather Bureau, Instructions for Airway
Meteorological Service, Circular N, 5th ed., 1941, p. 46.)

danger line, n.—1. A term used in predicting river stages; it denotes
the height of the water above which damage to the adjoining coun-
tryside may be expected to result when the river is rising. It is
now officially known as the flood stage in the United States. 2. The
mark on the river gage corresponding to the flood stage.

dark, odj—Used as a modifying term in describing the appearance
of the sky. For example, “dark overcast” is reported when the sky
is covered with clouds of an unusually gloomy or threatening
appearance. See: U. S. Weather Bureau, Instructions for Airway
Meteorological Service, Circular N, 5th ed., 1941, p. 33.

dark lightning, n.—A photographic effect, in which lightning flashes
register dark instead of bright; first observed by Clayden, an
English meteorologist, in nig%t photographs of lightning flashes,
and hence also called the “Clayden effect.” There 1s, of course, no
such thing as black or dark lightning in nature. See: W. J. Hum-
phreys, Physics of the Air, 3d ed., 1940, p. 871, ’
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dawn, n.—The first appearance of light in the East before sunrise, or
the time of that appearance. It is synonymous with daybreak and
morning twilight. See: TwiLicHT. :
day, n.—1. Sidereal day : the interval between two successive meridian
transits of the vernal equinox. . 2. Apparent solar day : the interval
"between two successive passages of the sun across the meridian.
3. Mean solar day: the interval between two successive upper or
two successive lower meridian transits of the mean sun, a fictitious
sun which moves with uniform velocity along the celestial equator
at such a rate that its right ascension 1is as nearly as possible equal
‘to the mean longitude of the real sun. 4. Civil day: a mean solar
-day reckoned from midnight to midnight, usually divided into two
12-hour divisions. Astronomers and military personnel reckon
. . their hours from 0 midnight to 24 midnight; thus 4 p. m. civil time
would be 16 hours astronomical time. 5. The period of daylight,
]ajs distinguished from night. See: Raixn Day, Rainy Day, WiINTER
AY.
day degree, n.—A unit of one degree of temperature per day, used
in computing the accumulated temperature, i. e., the aggregate
of the daily excesses of temperature over some adopted standard
~reference value. ,
" The number of day degrees for one month (or other period of
time) is computed by considering only those days whose average
temperatures are above the reference temperature. Adding up the
excesses on those days will give the number of day degrees for
the month. For example: if the daily mean temperatures for a
certain March were below 42°, except for three days which had
daily means of 44°, 48°, and 47°, the number of day degrees in
that month referred to 42°, as standard, would be 13. See: Ac-
CUMULATED TEMPERATURE. .
debacle, n.—The breaking up of ice in a stream, and the rush of water,
broken ice, and debris which follows. '
decade, n.—Usually a group of 10 years; but often used in meteorology
to mean a group of 10 days. .
declination, n.—1. Astronomy : the angular distance of a celestial body
north or south of the celestial equator, measured along an hour
circle. - 2. Terrestrial magnetism : the angle between the astronomic
meridian and the magnetic meridian, considered east or west ac-
cording as the magnetic meridian is east or west of true north.
Magnetic declination is often called variation of the compass, or
simply variation. :
deepening, n.—The process by which the central pressure system,
usually a low, decreases with time. The rate of deepening is.
equal to the barometric tendency in the center of the system. USee:
J. Bjerknes, The Deepening of Extra-Tropical Cyclone, Quarterly
Journal of the Royal Meteorological Society, vol. 66, 1940, Supple-
~ment, pp. 57-59; S. Petterssen, Weather Analysis and Forecasting,
1940, pp. 426-440.
deflation, n.—A term used in physical geography to mean the removal
of loose material by the wind, leaving the rocks bare to the con-
tinuous attack of the weather. Deflation is responsible for the
uniformly sandy or stony surfaces of deserts.
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deflecting | : . density

deflecting (or deflective) force, n.—See: CorioLis Force; FERREL'S
Law.
deflection of the wind, n.—The deviation of wind to the right of its
original direction in the Northern Hemisphere, to the left in the
Southern, due to Corrors Forcr, q. v. See: W. J. Humphreys,
Physics of the Air, 3d ed., 1940. pp. 114-117.
degree, n.—1. On the centigrade thermometer scale, 1;4,th of the in-
terval from the freezing point to the boiling point of water under
standard conditions; on the Fahrenheit scale, 1 goth of this interval.
The length of a degree depends on the expansion of the thermometric
substance used, which varies slightly over the scale. Therefore a
degree is not absolutely the same along the whole length of the scale
on liquid-in-glass thermometers (even apart from errors due to the
unevenness of the thermometer bore). The degrees on a gas ther-
mometer are more nearly alike, since it is known that gases expand
nearly equally for equal rises of temperature when kept at constant
pressure, and since 1t.is also known that if their volume is kept
constant, their pressure increases nearly equally. The degree of
the gas thermometer is 14,4th of the increase of pressure between
freezing and boiling. The degree of the hydrogen thermometer,
the most common form of the gas thermometer, is almost exactly the
same as the degree of the THERMODYNAMIC SCALE, q. v. 2. A’unit
of angular measure; the angle subtended by 1440th part of the
circumference of a circle. . _
degree day, n.—A departure of one degree per day in the mean daily
temperature, from an adopted standarg reference temperature,
usually 65° F. The number of degree days for an individual day is
the actual departure of the mean temperature from the standard;
-and the number of degree days in a month, or other interval, is the
sum of all the daily values. When the mean temperature on a given
day is 65° F., or higher, that day is not considered in making the
monthly total. For example, for mean temperatures of 75°, 65°,
60°, 52°, 48°, 57°, the daily degree days for summation would be
0,0,5,13,17;8. 65° F. was chosen the standard because, according
to heating engineers, the minimum temperature of bodily comfort
in the home is reached when the mean daily temperature falls
below that value. A knowledge of the degree days to be expected
for a given month in a given locality is useful for residential and
industrial heating purposes. See: T. A. Blair, Climatology, 1942,
pp. 20-92. | ,
degrees of frost, n.—A phrase used in England; it means the num-
ber of degrees that the temperature falls below the freezing point:
thus, a day with a temperature of 27° F. may be designated as a day
of 5 degrees of frost.
deice, v. £.—To remove ice deposited on aircraft. _
deicer, n.—Any device which eliminates ice after formation, or pre-
vents its formation, on an airplane wing, control surface, carburetor,
windshield, propeller, etc.
density, n.—The ratio of the mass to the volume of a substance. If
the masses of all equal volumes of a substance are identical, the
density is uniform and is equal to the mass in any unit of volume,
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‘density correction : , - desert devil

If the masses of equal volumes are not the same, the density is not
uniform. _ : o
In the c. g. s. system, density is expressed in grams per cubic
centimeter; the density of water at 4° C. is approximately unity.
The density of dry air at a pressure of 760 mm. and a temperature
of 0° C. is 1.293X10-* grams per cubic centimeter, and this is the
value ordinarily used in meteorology except in special investigations
where more accurate determinations, depending on pressure and
temperature, are employed.
density correction, n.—The correction to the length of the mercurial
column of a barometer which must be made when atmospheric pres-
sure observations are taken, because the pressures reported at two
stations cannot be compared unless the densities of the mercury in
the two barometers are the same or are reduced to the same standard
temperature, which is that of melting ice, 1. e. 32° F. or 0° C.  See:
BAROMETRY.
density-of-snow gage, n.—See: SNow GAGE.
densus, adj.—Applied to a species of cirrus clouds with such thickness
that, without care, an observer might mistake them for middle or
lower clouds.
See pplog-depegram, n.—A curveon a diagram with entropy and temperature as
PP . co-ordinates, representing the distribution of the dew point in rela-
tion to changes of pressure for a given sounding of the atmosphere.
depression, n.—A common term for an extensive area of relatively
low barometric pressure. Other terms having roughly the same
meaning are: cyclone, tropical cyclone, extratropical cyclone, hur-
ricane, low, ete. ,
depression of the dew point, n.—The difference in degrees between
the prevailing temperature and the current temperature of the
Dew Poinr, q. v. ~
depression of the wet-bulb, n.—The difference in degrees between
the current temperatures of the dry- and the wet-bulb thermometers
of a PSYCHROMETER, (. V.
descriptive climatology, n.—That branch of climatology which
" treats of the component elements of weather and climate-as revealed
by climatological statistics and discusses the interaction of these
elements at any place upon the life and health of man and upon his
various activities. See: PHysicaL CLIMATOLOGY.
desert, n.—A region so devoid of vegetation as to be incapable of
supporting any considerable population. Three kinds of deserts
may be distinguished: (1) the polar ice and snow deserts, marked
by perpetual snow cover and intense cold; (2) the middle latitude
deserts, in the basin-like interiors of the continents, such as the Gobi,
characterized by scant rainfall and high summer temperatures;
~ and (3) the trade wind deserts, notably the Sahara, the distinguish-
ing features of which are negligible precipitation and large daily
/ temperature range. See:T. A. Blair, Climatology, 1942, pp. 172-179,
. 993, 298, 336-343, 435-439, 443445, 461-462; G. T. Trewartha, An
Introduction to Weather and Climate, 1937, pp. 231-240, 249-250;
. R.D. Ward, Climate, 2d ed., rev., 1918, pp. 253-260, 298-303, 335-3317.
desert davil, n.—See: Devir. .

2 FAR.TQ Re
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desert wind ) , dew-point apparatus

desert wind, n.—A wind coming from a desert; such winds obviously
must be dry, and are usually hot, but' may be cold. In southern
California, where they are very destructive, certain winds coming
from Nevada have temperatures considerably below freezing and
very low relative humidity. See: F. D. Young, Desert Winds in
Southern California, Monthly Weather Review, vol. 59, 1931, pp.
380-383.

desiccation, n.—The process by which a region suffers a complete loss
of its water, due to decrease of rainfall, increase of evaporation, or
to changes in other climatic controls. Desiccation is manifested
by the drying up of streams and lakes, the destruction of vegetation,
the loss of surface soil, ete.

deviation, n.—1. The algebraic difference between the mean of a series
of data and an individual member of the series. See; STaNpARD
Deviation. 2. The angle between the Direction or THE WiND, q. V.,
and the BaroMerric éRADIENT, g. v.; to be distinguished from the
IncuinaTiON oF THE WIND, which is the angle between the wind
direction and the isobars themselves. 3. The difference in degrees
between true north and the magnetic north indicated by a compass,
which varies with geographical location. See: DrcLinaTioN (2).

devil, n.—A name applied in India to a dust devil or Dusr WHrrL,
q.v, The “desert devil” of South Africa and the “dancing devil” of
southwestern United States are the same phenomenon.

dew, n.—Water condensed onto objects near the ground whose tem-
peratures have fallen below the dew point of the adjacent air due to
radiational cooling during the night, but are still above freezing;
frost occurs when the temperatures are below freezing. The neces-
sary conditions for the formation of dew are: (a) a well insulated
radiating surface on which it can be deposited; (b) a clear, still
atmosphere with a low relative humidity; and (c) warm, moist
ground or other source of moisture nearby. Dew does not fall from
the sky, as older theories taught and as is still popularly believed.
. The correct explanation of dew was first given in 1814 by W. C.
Wells (1757-1817), in his “Essay on Dew.” See: J. G. Albright,
Physical Meteorology, 1939, pp. 228-229.

v dew point, n.—The temperature to which air must be cooled, at con-
stant pressure and constant water vapor content, in order for SaTu-
RATION, (. V., to occur. Since the pressure of the water vapor content
of the air then becomes the saturation pressure, the dew point may
also be defined as the temperature at Wll)lich the saturation pressure
is the same as the existing vapor pressure. See: J. G. Albright,
Physical Meteorology, 1939, pp. 133-134; B. Haurwitz, Dynamic

' Meteorology, 1941, pp. 39-41; E. W. Hewson and R. W. Longley,
Meteorology ‘Theoretical and Applied, 1944, pp. 226-227, 329-332.
dew-point apparatus, n.—A laboratory device used to determine the
dew point directly. It is based on the principle that the dew point
is the temperature at which dew is first observed to form on any
cooling surface. It usually consists of a (f)olished silver vessel con-
taining a suitable liquid which is cooled by any desired method.
At the moment when drops of moisture are first seen on the silver,
a thermometer, dipped in the liquid, is read and the dew point thus
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diathermancy of the atmosphere discomfort

determined. This instrument is also known as the dew-point hy-
grometer. See: W. E. K. Middleton, Meteorological Instruments,
rev. ed., 1942, pp. 99-100. S ' L
diathermancy of the atmosphere, n.—The ability of the atmosphere
to transmit heat rays; the degree to which the atmosphere has this
property depends, at any point on the earth’s surface, upon latitude,
" season, pressure; and on certain properties of the atmosphere such
as humidity, dust content, etc. '
diffraction, n.—A phenomenon met with in wave motion in which
only approximate rectilinear propagation results when the wave
lengths are very small in comparison with ordinary obstacles and
openings. Sound waves, X-rays, electrical rays, and other forms of
wave motion undergo diffraction, but its principal manifestations
- are in light.” In meteorological optics, the important diffraction
phenomena are the AureoLk, Bismor’s Rixe, Coroxa, and
Grory, q. v. See: W. J. Humphreys, Physics of the Air, 3d ed.,
11940, pp. 547-556; R. W. Wood, Physical Optics, 3d ed., 1934, pp.
- 218-291. .
diffuse front, n.—A Fro~t, q. v., in which the frontal zone is of such
wide horizontal extent that the normal discontinuity is replaced by
a broad region of nearly continuous change in temperature, wind, etc.
diffuse reflection, n.—The reflection of light by large particles in the
atmosphere such as dust, water droplets, and ice crystals, is of this
type, and the depletion of the beam does not conform to Rayleigh’s
law of ScATTERING, q. V., by air molecules. ‘
diffuse sky radiation, n.—The scattered solar radiation received by
the earth from the atmosphere as distingunished from the radiation
incident in direct sunlight. It has been estimated that, for a whole
year and in terms of a unit equal to 10? calories, the earth’s surface
gains 36 units of radiant energy from the sun directly, and 26 by scat-
tered radiation. See: H. Landsberg, Physical Climatology, 1941,
. 91-92, ' '
dig"ll)lsion, n.—The process by which a fluid permeates its environment.
In MoLecurar Dirrusion, q. v., the permeation takes place by the
thermal agitation of the molecules. This agitation varies directly
‘with temperature and inversely with pressure. It causes spontane-
ous mixing within a single gas, or among several gases when in
contact. In Eppy Dirrusion, q. v., which cceurs in a-turbulent at-
mosphere, the mixing involves large masses of air, with important
effects on the atmospheric equilibrium. SR
direction of the wind, n.—The point of the compass from which the
wind blows, not that toward which it is moving. Wind direction
is also expressed in degrees measured clockwise from north: thus
~ an east wind has a direction of 90°, a northwest wind, of 315°, etc.
discharge, n.—The rate of volume flow of water in a given stream at
a given time and place. The rate of flow is usually expressed in
terms of cubic feet per second-(abbreviated to “second feet”), liters
per second, gallons per minute, or million gallons per day.
discomfort, n.—A feeling of bodily ill being, induced by improper
- conditions of temperature, humidity, and air movement within a
- building. - Air-conditioning engineers: have -determined -the Cou-
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. FORT ZONE, (. v., within which the majority of people feel com-
- fortable. - = - S BT ‘
discontinuity, n.—A zone or layer in the atmosphere within which
- there is a comparatively rapid transition of any of the meteorological
elements from one value to another. A FrontaL ZoNE, q. V., 18 a
discontinuity between two air masses, and is involved by changes in

temperature, density, humidity, wind speed and direction, etc. ~ See: -

D. Brunt, Physical and Dynamical Meteorology, 2d ed., 1939, pp.
203-211; B. Haurwitz, Dynamic Meteorology, 1941, pp. 167-179.

disturbance, n.—1. Any local departure from the normal wind pat-
tern, such as described under Seconpary CircuraTION, (. V.. 2, Syn-
onymous with cyclone, both tropical and extratropical, as in the
phrase “a tropical disturbance.” -

diurnal, adj—Daily; applied to many meteorological phenomena
having a distinctive daily behavior. . For instance, the diurnal march
of temperature, in middle-latitude continents, shows a rise from a
minimum shortly after sunrise to a maximum in midafternoon ; and
the diurnal temperature range is the difference in degrees between
the highest and lowest temperatures. Similarly, there exist two

+ types of well-defined diurnal pressure changes.” “One obtains at
places of considerable elevation and is marked by a barometric
‘maximum_during the warmest hours and minimum during the
coldest. The other applies to low; especially sea level, stations and
is the reverse of the above, the maximum- oceurring during the
coldest hours and the minimum during the warmest.” (W.J. Hum-
phreys, Physics of: the Air, 3d ed., 1940, p. 243.) There is also a

. Dror~av Variation or tHE WinN, q. v.

diurnal variation of the wind, n.—The daily change in both wind

. direction and speed, due to the heating of the earth’s surface by the

sun, which may be summarized in the rule that the wind at the sur-
- face veers.and increases by day and backs and decreases by night
. (on land and in the Northern Hemisphere). The change in direc-
. -tion is explained under HEeriorroric Wixp, q. v.; the change in
velocity is the result of surface heating, which sets up during the
- day a vertical convectional interchange between the faster-moving
- wind of the free air.and the slower-moving surface wind. This
- Interchange is greatest generally in midafternoon, when the heating
+ and the surface wind velocity are both-at a maximum. It is neg-
ligible during the night and when the wind speed is at its lowest.
See: E. W. Hewson and R. W. Longley, Meteorology Theoretical
_.and Applied, 1944, pp. 302-306.
divective, adj.—One, of the two complementary unitary elements of
the dynamics of the weather (the other being the advective) ; the
- divective influence is the influence which causes air to cross the line
of a-closed curve drawn on the surface, from within to without; a
- divective region, where such an influence is at work, is marked by
© scanty rainfall and cloudiness; and a divective wind is one which
blows outward from a divective region. See: N. Shaw, Manual of
::Meteorology, Vol. ITI; 1930, pp. 398, 410, 414-492, S
divergence, 7n.—In fluid motion, a net outflow of mass across a closed
» surface bounding -a limited volume of the fluid. This condition
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exists in the atmosphere, e. g., when the distribution of winds with-
in a given layer of air is such that there is a net horizontal outflow
of air from the region. The resulting deficit is compensated by a
downward movement of the air from aloft when the layer is at the
surface, and a movement which may be both upward and downward
when the layer is at a higher level. Areas of divergent winds at
the surface are regions unfavorable to the occurrence of precipita-

. tion, for the descending motion prevents the convective activity
associated with the opposite condition, CoNVERGENCE, q. v. ‘See:
E. W. Hewson and R. W. Longley, Meteorology Theoretical ‘and
Applied, 1944, pp. 126-128, 289-293; S. Petterssen, Weather An-
alysis and Forecasting, 1940, pp. 227-237, 326-336.

D layer, n.—An ionized region or layer of the atmosphere approxi-
mately 70 kilometers above the earth’s surface, which partly absorbs
radio waves and also reflects long radio waves; usually waves of
medium to short wave lengths can pass upward through it without
serious absorption. See: E Laver; F Layer; Chapman and Bartels,
Geomagnetism, 1940, Vol. I, pp. 498-499. Ce

doctor, n.—1. Colloquial name for a sea breeze in tropical climates,
because of the invigorating qualities of sea air. 2. Name given to
the HarMATTAN, q. V., on the Guinea coast of Africa, which, even
though it is dry and dusty, affords relief from the steamy heat of

“the equatorial rainy season. See: W. G. Kendrew, The Climates of
the Continents, 8d ed., 1947, p. 41. B
dog days, n.—A period of hot weather, supposedly extending from
late July to early September. It derives its name from Sirius, the
Dog Star, the rising of which with the sun was formerly associated
with the coming of dry, hot, and sultry weather, because Sirius was
supposed to have an evil influence. on human affairs in general.
This superstition arose in the days of the Romans and like all super-
stitions, persists in spite of scientific teachings. The ancients as-
signed various dates to the beginning and duration of dog days.
In current almanacs for the latitude of Greenwich they begin July 3

* .and end August 11. _ R

departure, n.—The amount by which the value of a meteorological
element (eithér the instantaneous value or the mean over a brief
period) differs from the value taken as normal for the given time.
Departures may be positive or negative. For example, if the normal
temperature for July 1st and July 2d is 73° F., and if the mean
temperature for July 1st in a certain year happens to be 75° F. and
for July 2d, 70° F., then the departures are +2° F. and —3° F.,
respectively. The accumulated departure for a month is the al-
gebraic sum of the daily deYartures. R

doldrums, n.—The equatorial belt of calms or light fitful winds, lying
‘between the northeast trade winds of the Northern Hemisphere and
the southeast trades of the Southern. The doldrums are variable

. in position, and tend to move north and south with the sun, with a
‘lag of about six weeks, though they are more often north than south
of the equator. In addition to the absence of sustained wind, which
made them the bane of sailing ship masters, the doldrums are siib-

:...ject to heavy downpours, thunderstorms, and squalls. See . GENERAL
CircuLaTION ; INTERTROPIC CONVERGENCE ZONE..
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_ dosimeter, n.—In meteorology, an instrument for measuring the total
ultraviolet, solar, and sky radiation.. See: H. Landsberg, The
Ultra-Violet Dosimeter, Bulletin of the American Meteorological
Society, vol. 18, 1937, pp. 161-167. o

Dove’s law, n.—General name for the rules goverhing the systematic
rotation of storm winds, and the regular progression of storms,
developed by Heinrich ' Wilhelm Dove (1803-1879). See: H. W.
Dove, The Law of Storms, tr. R. H. Scott, 1862; N. Shaw, Manual
of Meteorology, Vol 1, 1932, pp. 142, 290-291, 296.

downdraft, n.—A downward-moving air current; generally encoun-
tered in thunderstorm conditions, when it is associated with an
UPDRAFT, q. v.; both may attain enormous vertical velocities and are
most hazardous to aircraft. ;

drainage area, n.—The region drained by a river and by its tribu-
taries above a given point on the river, ‘

drift, n.—1. Wind-driven snow in motion along the surface, some-
times rising to heights of 100 feet or more. 2. Snow lodged in the
lee of surface irregularities under the influence of the wind. 3. The
motion, of sea ice or of vessels, resulting from ocean currents.

drifting snow, n.—Snow raised from the ground and carried by the
wind, so that the horizontal visibility becomes less than 34 mile
(8,300 feet), although no precipitation need be falling. The snow
drifts so low above the ground that the vertical visibility is not
appreciably diminished. There are three degrees reported: “light
drifting snow,” “moderate drifting snow,” and “thick drifting
snow.” (U. S. Weather Bureau, Instructions for Airway Meteoro-

~ logical Service, Circular N, 5th ed., 1941, p. 45.) See: HyproME-
TEOR ; SNow ; BLowing SNow.

drip, n.—Moisture from fog or cloud condensed on leaves, twigs, etc.,
and falling therefrom. See: Fog-Drrp.

drizzle, n.—Precipitation from stratiform clouds, in the form of very
small and very numerous drops of water, which apparently float in
the air and bring poor visibility. The amount of precipitation from
drizzle may be considerable, about 0.04 inches in an hour. See:
U. S. Weather Bureau, Instructions for Airway Meteorological
Service, Circular N, 5th ed., 1941, p. 39.

drizzling, n.—The falling of DrizzLE, q. v. —adj. Applied to weather
when drizzle is falling, '

drop theory, n.—Another name for the Barrier THEORY, q. V., of the
genesis of cyclones and anticyclones, develoFed in modern times by

“Exner on the basis of the work of Helmholtz and Margules. See:
E. W. Woolard, Theories of the Extratropical Traveling Cyclone,
Bulletin7of the American Meteorological Society, vol. 6, 1925,

. 49-57.

' drggometer, n—An infrequently used instrument for measuring the
amount of dew formed on a given surface. In one type a hemi-
spherical glass vacuum cup is used. The glass cools to the Dew

- Point, q. v., by radiative loss of heat ; dew is deposited on its surface,
is-collected at the bottom of the cup, and is weighed so that the

- .amount may be expressed in grams per unit area.

drought, n.—In general; an extended period of dry weather; or, a
period of deficient rainfall that may extend over an indefinite num-
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ber of days, without any set quantitative standard by which to
determine the degree of deficiency needed to constitute a drought.
Qualitatively, it may be defined by its effects, as a dry period suf-
ficient in length and severity to cause at'least partial crop failure:
It has been pointed out that it is difficult to define the term exactly,
“for the reason that the effects depend so largely upon other fac-
tors than the deficiency of rainfall; for-example, the accompanying
temperatures, the amount of wind' movement, the character and
condition of the soil, evaporation and cloudiness, the stage of the
crop, and other varying controls enter into the problem.” (R. D.
Ward, The Climates of the United States, 1925, p. 226.) - Further-
more, drought is a relative term; a period of scanty rainfall that
would be fatal to crops in one region might be sufficient for growth
in another. : : ' - -
For discussions of the problem of defining this term, see: T. A.

Blair, Climatology, 1942, p. 37; A. J. Henry, The Great Drought of

© 1930 in the United States, Monthly Weather Review, vol. 58, 1930,
pp. 351-353; W. G. Hoyt, Droughts, Hydrology, ed. O. E. Meinzer,
1942, pp. 579-591; H. Landsberg, f’hysical Chimatology, 1941, pp.
171-174. See¢: Dry SrELL. , ’

dry adiabatic rate, n.—The rate at which dry air warms or cools dur-
ing adiabatic descent and ascent, respectively; for absolutely dry
air, it 1s 1° C. per 102.39 meters of vertical distance when the lapse
rate is neutral. See: AbraBaric GRADIENT; Apravatic Procmss,

dry adiabatic lapse rate, n.—The Larse RaTE, q. v.; in neutral equi-
librium, it is equal to 1° C./102.39 m. ' '

dry air, n.—In meteorology air that has relative humidity so low that
.evaporation takes place actively. In the Besauvrort WeaTHER NoTa-
TION, (. V., dry air is defined as air whose relative humidity is less
than 60 percent. ,

dry-bulb thermometer, n.—See : PsYCHROMETER. .

dry fog, n—A haze due to the presence of dust or smoke particles in
the air; it is not a true fog, since it does not consist of water droplets,
and, unlike fog, it may occur when the air temperature is several
degrees above the dew point. ‘

dry haze, n.—Dust or salt particles which are dry and so extremely
small that they cannot be felt or discerned individually by the un-
aided eye. See: Instructions for Airways Meteorological Service,
U. S. Weather Bureau, Circular N, 5th ed., 1941, p. 44.

dry season, n.—The season of the year characterized by scanty rain-
fall. In the Tropics the seasons are not controlled primarily by tem-
perature as they are in the Temperate Zones, but by precipitation;
and there are two seasons, called the wet (or rainy) and the dry.
The dry season is, however, seldom wholly rainless. :

dry spell, n.—1. A period, usually of not less than two weeks duration,
during which no measurable rainfall occurs at a certain place. or
region. When extended into a month or more, a dry spell is con-

- sidered a DroueHT, q. v.- 2. A period,. of not less than four days,
during which the daily maximum temperature remains at least 3° to
4° C. above the normal maximum and the relative humidity continues
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below 50 percent. - See: H. Landsberg, Physical Climatology, 1941,
pp. 171-172. - S - :
dry stage, n.—See: ApiaBatic Process. : .
dusk, n.—That part of morning twilight from complete darkness to
‘the beginning of civil twilight, and that part of evening twilight
from the ending of civil twilight to the beginning of complete
© darkness. - See: TwiLicHT. ' ' '
dust, n.—Solid material suspended in the atmosphere in the form of
- small particles, many of them microscopic. It has been estimated
that the average total volume of atmospheric dust is roughly equal
to that of a cube of about 587 feet on the side. Dust is due to
several natural and human sources: volcanic eruptions, salt sea
spray, blowing soil, sandstorms, plant pollen and bacteria, smoke
and ashes of forest fires; as well as domestic and industrial com-
bustion, exhaust from motors, traffic dust, eté. Dust supplies the ~
condensation nuclei for precipitation, causes haziness and diminu-
tion of sunlight, and constitutes a grave health hazard in many
industrial localities.  See: C. F. Brooks, Why the Weather?, rev,
ed., 1985, pp. 197-199; W. J. Humphreys, Physics of the Air, 8d
‘ed., 1940, pp: 587-600 ;- H: Landsberg, Physical Climatology, 1941,
pp- 81-84; C. F. Talman, A Book About the Weather, 1931, pp.
19-23. N , ' ‘
Dust Bowl, n.—A name given early in 1935 to the region in the south-
central United States then afflicted with droughts and dust storms.
It included parts of five states: Colorado, Kansas, New Mexico,
Texas, and Oklahoma. See: Public Health Report, No. 50, October
4, 1935, Washington, D. C., p. 1370. :
dust counter, n.—An instrument for determining the dust content of
the air; also called a nucleus counter, because the original form of
the instrument, the Aitken dust counter, utilized the principle that
dust particles serve as condensation nuclei for water droplets.
Hence, when dust-laden alr has been cooled to the dew point and the
droplets settle on a ruled plate in the instrument, a count of these
by the aid of a microscope is an index to the number of dust particles
in the sample of air under investigation. Other forms of the dust
counter have been devised: those by Owens and by Hill are the
two most notable. See: J. G. Albright, Physical Meteorology, 1939,
"~ pp. 21-23; L. Greenburg, Studies on the Industrial Dust Problem,
II, A Review of the Methods used for Sampling Aerial Dust,
Reprint No. 1004, Public Health Reports, 1925. ‘
dust devil, n.—See¢; Dust WHIRL.,
dust storm, n.—A strong wind carrying large clouds of dust or sand,
common in desert and plain regions; its influence may be felt thou-
sands of miles from the source. “For the development of a wide-
spread dust storm, three factors must contribute: (1) an ample
supply of dust and loose soil on the ground, (2) strong enough
winds to stir up the dust (in excess of 30 m. p. h. to produce a thick
- dust) and (3) a steep lapse rate in the dust-carrying air.” (H. R.
Byers, Synoptic and Aeronautical Meteorology, 1937, p. 264.)
China, the United States, Egypt, the Sahara, the (ziobi, and numer-
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ous other parts of the world are subject to dust storms. ~The
amounts of material transported by them are enormous: it has
been estimated that the dust storms of March 1901, originating in
the Sahara, deposited not less than 1,800,000 tons of dust over
the continent of Europe and as much more over the Mediterranean.
The dust storms and accompanying droughts in the middle United
States during the years 19338-1937 approached the character of a
national catastrophe. See: H. R. Byers, op. cit.; pp. 264-271;
C. F. Brooks, Why the Weather?, rev. ed., 1935, p(g. 24-25; H,
Landsberg, Physical Climatology, 1941, pp. 185-188; G. R. Parkin-
son, Dust Storms over the Great Plains, Bulletin of the American
Meteorological Society, vol. 17, 1936, pp. 127-185; C. F. Talman,
- A Book about the Weather, 1931, pp. 21-22.
‘dust whirl, n.—A rotating column of air, about 100 to 800 feet in
height, carrying dust, straw, leaves, and other light material. It
hasno real relationship to the Dust Storst,q.v. It is best developed
on a calm, hot afternoon with clear skies, and in desert regions.
Intense surface heating builds up a very steep lapse rate in the Iower
layers of the air, so that “overturning takes place almost with explo-
sive speed; a small circulation is formed as the surrounding air
rushes in toward the first column of rising air that forms, and a more
or less violent whirl is created.” (H. R. Byers, Synoptic and Aero-
‘nautical Meteorology, 1987, p.271.)  See: W.J. Humphreys, Physics
of the Air, 3d ed., 1940, pp. 151-155. :
dynamic climatology, n.—Same as A1r-Mass CrLnratorogy, q. v.
dynamic cooling, n.—The adiabatic loss of heat by ascending air
which, in rising to a region of lower pressure, undergoes expansion,
requiring the expenditure of energy and consequently leading to a
depletion of internal heat. In the atmosphere, this process is the
most effective means of producing precipitation, since air is readily
cooled by it to the Dew Point, q. v., where condensation and even-
tual precipitation can result, :

The reverse process, dynamic heating, is the adiabatic addition
of heat, by the work done upon air undergoing compression in
descending to a level of higher pressure. It is best exemplified by
the Forux Winp, q. v. :

dynamic height, n.—The potential energy of a unit mass at a given
point above sea level; usually expressed in terms of the Dynamic
MEeTER, . v. Sec: GEOPOTENTIAL. . v
dynamic meter, n.—A unit of geopotential, numerically about 2 per-
cent less than the geometric height above sea level in meters, often
used instead of linear measure to express the Dyxaaic Herenr, q. v.,
of an equipotential surface. See: GEOPOTENTIAL. '
dynamic meteorology, n.—A branch of meteorology, also known as
theoretical meteorology, which seeks to explain, by the application
of mathematical physics and the laboratory data of classical physics,
“the forces that create and maintain atmospheric motions and the
“ heat transformations associated therewith. Within the field of
dynamic meteorology, distinction is often made between hydro-
dynamics which deals with forces and motion and thermodynamics
which deals with heat. The word aerodynamics is reserved for the
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study of the interaction between air currents and ‘objects, such as
airfoils.” (8. Petterssen, Introduction to Meteorology, 1941, p. 1.)
See: H. R. Byers, Synoptic and Aeronautical Meteorology, 1937,
p. L -
dynamic trough, n.—A barometric trough formed on the lee side of a
“north-south mountain range when a west wind is blowing ; often seen
on U. 8. weather maps east of the Rocky Mountains.

Owing to the principle of the ConsErvaTION OF Vorrictry, q. v.,
the air flowing up the western slope of the range undergoes vertical
compression, and acquires anticyclonic curvature. It is thereby
turned toward the right, 1. e., toward the southeast. Upon passing
over the crest of the range, the subsequent downslope motion
straightens out its path, but the flow continues toward the southeast
for a considerable distance. Then, when the air blows over the level
plain on the lee of the mountain, it gradually acquires cyclonic
curvature and is turned toward the left, i. e., toward the northeast.
A dynamic trough is thus created.

dyne, n.—“The absolute, c. g. s. unit of force, defined as that force
which, acting upon a free mass of 1 gram, would impart to it an
acceleration of 1 cm/sec?.” (L. D. Weld, Glossary of Physics, 1987,
p.’59.) See: Baryr.

&

E .

e.,, abbr.—1. Abbreviation for Wer A1r without, rain in the BeaurorT
Wearaer Norarion, q. v. 2. Symbol for the partial pressure of
water vapor. 3. Symbol for the base of the natural or Napierian
logarithms. :

earth-air_current, n.—The steady electrical current that flows be-
tween the earth and the a,tmospﬁere on account of their difference
in potential. Its average value for fair weather over the earth is
about 2X107** amperes per square centimeter; a figure which, mul-
tiplied by the area of the earth, gives an enormous current. Other
forms of earth-air currents occur sporadically. “Lightning occurs
over the entire earth at a rate not far from 100 flashes per second,
each flash transferring some 10 or 20 coulombs of electricity. Pre-
cipitation in all its forms usually carries some electricity with it,
often. in considerable amounts. ~ Convection currents of air also
carry the ions of the atmosphere up or down, producing, in effect,
currents.” (J. G. Albright, Physical Meteorology, 1939, p. 811.)

. See: ArvrospHERIC Errcrriorry.

earth currents, n.—Electrical currents circulating within the earth’s
crust, “differing markedly from place to place and subject both to
irregular and spasmodic, and to regular and periodic, variations in
intensity and direction. Both the regular variations and the dis-
turbances show a consistent relationship to the changes noted in
other cosmic phenomena, notably the earth’s magnetic field, the
“aurora, and solar activity.,” (W. J. Rooney, Earth-Currents, in

~ Terrestrial Magnetism and Electricity, ed. J. A. Fleming, 1939, p.
'270; of. pp. 270-807.) - , ‘ '
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earthlight, n.—~The faint illumination of the dark part of the moon’s
disk caused by sunlight reflected from the earth’s surface and at-
mosphere; also known as earth shine.

“Spectroscopic.observations and photographs in different colors
show that earthlight contains a greater percentage of blue light
than there is in direct sunlight. This result is not surprising, for
a considerable part of the light is selectively reflected by the earth’s
‘atmosphere, and in this light the blue of.the sky predommates »
(R. H. Baker, Astronomy, 3d ed., 1938, p. 109.)

earth shadow, n.—1. Shadowy beams projecting upward into an ap-
parently clear atmosphere. This is a familiar Antarctic phenome-
non when minute particles of ice are present in the air: the shadows
of mountaln peaks appear as long tapering dark bars, sometimes
curved, in the air. 2. The shadow of the earth in space, which has
the form of a cone with its apex pointed away from the sun. An
eclipse of the moon occurs when the moon passes into this earth
shadow.

earth radiation, n.—See: NOCTURNAL Rapration.

earth temperature, n.—The temperature of the surface of the earth.
‘Heat is recéived by direct radiation from the sun, by radiation and
conduction from the atmosphere, and by conduction from below;
heat is lost by radiation and conduction; the net balance between
gain and loss determines the temperature

The surface soils exhibit diurnal and seasonal changes in tem-
perature. The diurnal changes are not usually noticeable below
about 12 inches, but the seasonal changes extend to about 50 feet.
Waters from deep springs are perennially cool and reflect the tem-
perature of their sources of invariable temperatures. Their depths
are too great to be affected by the atmospheric variations, and also
too far from the heated interior to be influenced by it.

earth thermometer, n.—See¢: Sor. THERMOMETER.

ebullition, n.—The boiling of a liquid; there is a rapid formation of
bubbles of saturated vapor in the inferior of the liquid, which rise -
to the surface and escape. See: EvaroraTiox.

echelon clouds, n.—A cloud effect resembling an inverted flight of

~ stairs. The bases of the clouds (which are aligned in a row) are
all-at the same elevation, but since the clouds are higher than the
observer, each successive cloud, as the distance increases, is seen

- at a lower angle than its predecessor Thus the whole line of cloud
seems to descend away from the observer. See: W.J. Humphreys,

" Physics of the Air, 3d ed., 1940, p. 451.

eclipse wind, n. —“A light wind moving from the space traversed by
the passing shadow of the moon during a solar eclipse, as if the air
. under the shadow became somewhat cooled by radlatlon, and thus
_ developed a faint convectional descent and outflow.” (W.M. Dayvis,
Elementary Meteorology, 1894, p- 113.) See: W. I. Milham, Mete-
orology, 1936, p. 180.

ecliptic, n.—The great circle of the celestlal sphere in which the ap-
parent annual motion of the sun among the fixed stars takes place;
1t is the 1ntersect10n of the plane of the earth’s orbit with the celes-
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- tial sphere. The ecliptic is inclined to the celestial equator by
approximately 2314°. - The zodiac extends 8° on each side of the
ecliptic. .~ :

ecology, n.—The science which deals with the interrelations between

climate and plant, animal and human life. Some of the subjects
it investigates are: the distribution of flora and fauna, the migra-
tions of birds and certain species of fish, human civilizations in
relation to their climatic environments, the onset and spread of
disease. See: H. Landsberg, Physical Climatology, 1941, pp. 243—
248 ; PHENOLOGY.

eddy, n.-~The more or less circular motion produced by an obstruction

in the path of a moving fluid, such as the wind. "Friction at the
earth’s surface, obstacles such as trees, hills, mountains, buildings—

“all create innumerable irregular eddies in' the atmosphere.. They
consist of a rotary movement of part of the stream of air about an
axis which may be in any direction; and they are highly variable
In structure, size,.and velocity. The meteorological importance of
eddies lies in the fact that they travel with the 'wind and vertical
currents into other layers of the atmosphere, and thus result in a
diffusion of various atmospheric properties. See: Eopy Drrrusion,
Eppy Viscosrry.

eddy conductivity, n.—The transfer of a physical property, such as

heat, by eddies, from one layer to another of a fluid in turbulent
‘motion. Also called eddy convectivity, it is practically the same
as AUSTAUSCH, q. v., but differs from Eppy ViscosiTy, q. v., in that
the latter concerns the transfer of momentum only, and is based
on an analysis of the wind structure. See: H. R. Byers, Synoptic
and Aeronautical Meteorology, 1937, pp. 248-255.

eddy diffusion, n.—Atmospheric mixing brought about by eddy or

turbulent motion, in which heat, water vapor, and the momentum
of the wind are transportéd from one layer to another. See: G. I.
Taylor, Eddy Motion in the Atmosphere, Philosophical Transac-
tions, London, vol. 215, 1915; Phenomena Connected with Turbu-
lence in the Lower Atmosphere, Proceedings of the Royal Society
of London, A94, 1918, pp. 137-155; The Transport of Vorticity and
Heat ThrouEh Fluids in Turbulent Motion, Proceedings of the Royal
Society of London, A135, 1932, pp. 685-702. . ‘

eddy viscosity, n.—In meteorology, the virtual viscosity. resﬁ'lting

{rom eddies within a stream of air, which operate to effect an ex.

change of mass between the surface layers and the layers of air

- above, similar to but on a far larger scale than the exchange of

molecules in molecular or internal viscosity. The measure of this

rocess, the coefficient of eddy viscosity, is of the order of 10° times

. larger than the coefficient of molecular viscosity. See: B. Haur-

witz, Dynamic Meteorology, 1941, pp. 196-199, 206-207, 210-212;
N. Shaw, Manual of Meteorology, Vol. IT, 1928, p. xxv.

effective radiation, n.—The difference between the radiant energy

received from the sky by any surface and that emitted by the sur-
- face due to its own thermal energy. In meteorology, it expresses
the net rate at which a body at the surface of the earth loses heat
by radiation alone. Although this radiation takes place during
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the entire 24 hours, it is also called Nocrur~aL Rapiatiown q. v., as
the latter is the radiation from a surface toward space less the
radiations from the atmosphere and from celestial bodies. Sees
A. Angstrom, Effective Radiation during the Second International
Polar Year, and Radiation of the Atmosphere, Smithsonian Mis-
cellaneous éollection, vol. 65, No. 3. '

effective rainfall, n.—The portion of the total rainfall whichvﬁhally

reaches streams and rivers. See: C. Salter, Rainfall of the British
Isles, 1921, pp. 282-288, :

effective temperature, n.—1. An arbitrary, empirically determined

index which unites into a single value the effects of temperature,
humidity, and air movement on the degree of warmth or cold felt
by the human body, subjected to various combinations of these ele-
ments. The value of the effective temperature, which is much used
in Ak CONDITIONING, g. V., is numerically equivalent to that of the
temperature of still, saturated air which would induce the same feel-
ing of heat or cold.  See: Comrorr Zoxz; J. R. Allen and J. H. Wal-
ker, Heating and Air Conditioning, 5th ed., 1939, pp. 296-300. 2. In
Purnovoey, q. v., the difference in degrees between the prevailing
temperature and a certain definite temperature below which a plant
will not grow. This latter temperature, “which may be called the
‘zero of vital temperature,” varies with different species and may
vary with varieties of the same species. It varies also with differ-
ent functions of the.same plant. . . . If the zero temperature is
46°, and the prevailing is 48°, the effective temperature is 2°.” (J. W.
Smith, Agricultural Meteorology, 1920, p. 67.) 8. The tempera-
ture, taken as 5° C., at which plants, especially cereals, begin to de-
velop or vegetate. "See: U. S. Weather Bureau, Bulletin No. 36, p.
170. 4. In radiation theory, the temperature at which a perfzect
radiator would emit energy at the same rate as a given radiating
body; calculated by Steran’s Law, ¢. v. The effective temperature -
of the surface of the sun is about 5760° absolute.

Egnell’s law, n.—The approximately correct principle that “above

\\ B

any fixed place the velocity of straight or nearly straight winds in
the upper half of the troposphere increases with height at roughl

the same rate that the density of the air decreases.” (W. J}"
Humphreys, Physics of the Air, 8d ed., 1940, p. 143.) This law
sometimes called Clayton-Egnell’s law because it was determined
independently by these men, may be mathematically expressed -in
the form '

vp=constant

where v is the wind velocity and p is the density of the air.

kman spiral, n.—A diagrammatic representation of the theoretical

change of vector wind velocity with height, from the surface of the
earth to the gradient level, about 1,500 feet, where the wind blows
parallel to the isobars in the absence of the deviating effect of sur-
face friction. It is a logarithmic curve, formed by plotting the’
theoretical wind directions and speeds as vectors from a common
origin, for regular intervals from the surface to the gradient level, -
and connecting the end points of the vectors with a smooth curve.
See: W. J. Humphreys, Physics of the Air, 3d ed., 1940, pp. 128-134.
i
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E layer, n.—A rarefied and highly ionized stratum of the atmosphere
. some thirty kilometers thicﬁ, 1ts base at about eighty kilometers
above the earth’s surface, commonly called the Kennelly-Heaviside
layer after the men who first proved its existence. “This layer is
very highly conductive electrically and is of great importance in
radio broadcasting, as it serves to reflect the radio waves back to
earth and confine them within the layer, thus making long distance
reception possible.”  (J. G. Albright, Physical Meteorology, 1939,
p. 310.) See: B. Haurwitz, The Physical State of the Upper At-
mosphere, 1941, pp. 20-28. -

-electric currents, n.—For discussions of electric currents in the atmos-
phere, see ATyospHERIC ELrcTRICITY and EArTH-AIR Currexnt; for
electric currents in the earth’s crust, see Earte CURRENTS

electricity, n.—See: AtMosrrERIC ELECTRICITY. :

electric storm, n.—1. Name sometimes given to a THUNDERSTORM,
g. V., on account of its accompanying electrical phenomena. 2.
Name applied to an electrical condition which often occurs on the
Great Plains of the United States and also on other regions of- the
earth, in fine weather, without clouds or precipitation, and often
with dry, dusty winds. “The air is highly electrified. Light elec-
trical discharges may be seen in the air or may take place through
the body. Wire fences and other metallic objects give shocks when
touched. Mountain tops, trees, the horns of catt e, and other ob-
jects are sometimes tipped with ‘balls of fire’” (R. D. Ward, The
Climates of the United States, 1925, p. 827.) 3. A sudden and
severe change in the normal pattern of the Earta Currents, q. v.,
with oscillations of potential, interfering with the magnetic com-

- pass, the telephone, and the radio, and usually accompanied by
_unusual activity of the earth’s Aurora, q. v. : : ‘
electrometer, #n.—An instrument used to measure electrical potential
differences. One form, the Thomson quadrant, is used to study the
electrification of the atmosphere; other types are used on shipboard

- and in balloons. Another common form is the Erectroscorg, q. v.
electroscope, n.—An instrument for detecting the presence of an elec-
tric charge. A simple form consists of a glass globe or case contain-
ing a metal rod at the end of which are attached two pith balls or
two leaves of thin gold foil, by the divergence of which the charge
and the potential difference may be judged. _ '

. element, n.—1. Any one of the properties or conditions of the atmos-

phere which specify its physical state at a given place for any

particular period of time. See: Crimaric Erements; Merron-

\ oLogrcAL Eremenrs. 2. “The elements”: the weather, especially

when stormy, as in the expression “The elements are raging.” 3,
Any chemical constituent of the atmosphere, such as nitrogen, 0Xy-
gen, water vapor, argon, carbon dioxide, etc. 4, Chemical element :
a substance which cannot be separated into constituents other than
itself by chemical means, such as iron, mercury, oxygen, ete.
elephanta, n.—“A strong southerly or southeasterly wind which blows
~ ‘on the Malabar coast of India during the months of Sejsotember
- and October and marks the end of the southwest monsoon.’ (Ad-
*- miralty Weather Manual, 1938, p. 214:) - : :
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. elevation, n.—1. The height of any point above mean sea-level; dis-
tinguished from AvrrTUDE, : V., which 'usually means height above
ground. ‘2. Station’ elevation: a' definite height above mean “sea
Jevel adopted for a meteorological station, to which barometric ob-
servations are correlated for purposes of record and publication.
.8. Actual elevation: .the height above mean sea level of the zero
point -of the barometer of a weather station. See: U. S. Weather
Bureau, Instrument Division, Barometers and the Measurement of
Atmospheric Pressure, Circular F, 7th ed., 1941, pp. 66-68.

Elmo’s fire, n.—See: St. ELmo’s Fire.
emagram, n.—A Tuermopy~amic Diacranm, q. v., devised by Refsdal,

- with temperature on a linear scale as abscissa and pressure on a
logarithmic scale as ordinate; dry and saturation adiabats and
mixing ratio lines are plotted. - Equal areas on this chart represent
equal amounts of work. . The energy available for vertical convec-
tion may be determined by measuring the area between a given
atmospheric sounding and the path an air parcel will follow in
adiabatic ascent. Areas on the diagram where the rising air is
warmer than its surroundings are called positive areas, since they
represent energy which will assist its ascent; areas where the air is

+ colder are called negative areas, since they represent energy which
will retard it. The net energy for producing instability in the

~ process of convection is the algebraic sum of these areas. If the
positive areas predominate, the air is likely to become unstable; if
the negative are larger, instability and convective activity are un-

- likely. See: G. F. Taylor, Aeronautical Meteorology, 1938, pp.
64-66. , ‘ '

emissary sky, n.—A sky of cirrus clouds, either isolated or forming
little groups at some distance from each other; one of the first signs
of the presence at a distance of a storm, from which the cirrus
emanates. . ‘

energy diagram, n.—See: THERMODYNAMIC Dracraxr.

entropy, n.—The name designating the mathematical quantity

T
-9
To

which, like energy, is a uniquely determined function of the state
of a thermodynamic system, and is most helpful in understanding
the thermal changes experienced by a substance in a thermodynamic
rocess. :
P The above expression defines entropy as the integral of the quan-
tity of heat (d@) involved in a change of state, divided by 7', the
absolute temperature of the isotherm along which the change takes
place. In meteorology, a more useful formula,

¢=c, log 0+constant

. states that it is eqﬁal to the specific heat of dry air at constant pres-
sure times the logarithm of 6, the PoreENTIAL TEMPERATURE, q. V.
In other words, the entropy of dry air is proportional to its poten-
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tial temperature, and a surface of constant potential temperature is
also a surface of constant entropy. On such an isentropic surface,
so called because the change of entropy is zero, the gain or loss of
heat (d) is also zero, and a change of state is both isentropic and
adiabatic. Hence, by the aid of a conservative air mass property,
such as the mixing ratio, which does not change during an adiabatic
process as long as the air is unsaturated, an air parcel may be iden-
~tified and its motion followed on an isentropic surface. These con-
siderations form the background of IseNtrOPIC ANaLYSIS, q. v.  See:
D. Brunt, Physical and Dynamical Meteorology, 2d ed., 1939, pp.

~ 69-75; Karl K. Darrow, Entropy, Bell Telephone System, Technical
- Publications, Monograph B-1347, 1942; H. A. Everett, Thermo-
dynamics, 2d ed., 1943, pp. 36-37, 126-133; B. Haurwitz, Dynamic

Meteorology, 1941, pp. 62-65; E. W. Hewson and R. W. Longley,

Meteorology Theoretical and Applied, 1944, pp. 43-46;"J. Namias,
An Introduction to the Study of Air Mass and Isentropic Analysis,
5th ed., rev., 1940, pp. 136-137; N. Shaw, Manual of ‘Meteorology,
Vol. I1, 1928, pp. xxv-xxvii, 114-122, - : '
eolation, n.—A term used in physical geography, meaning the wearing
- -away of land surfaces by wind-driven dust or sand. ,
eolian, adj.—See; AroLiaN. - :
equal area map, n.—A map drawn so that every square mile in one
1gor’cion of the map is equal to a square mile in any other portion;
owever, the shapes of parts of the country represented may be
distorted beyond recognition. Equal area maps have been devised
by various cartographers. They are useful in climatological studies.
See: Mar ProsecrioNs; Charles H. Deetz and Oscar S. Adams,
Elements of Map Projection, Special Publication No. 88, Coast and
Geodetic Survey, 4th ed., 1934, p. 54, 161-163, et al.; W. R. Gregg
and I. R. Tannehill, International Standard ProJ ections for Meteor-
ological Charts, Monthly Weather Review, 1937, pp. 411-415.
equation of state, n.—See: Gas EQUATION OF STATE.
equation of time, n.—The difference between mean solar time and
apparent solar time; it is zero, four times a year, about April 15,
June 15, August 31, and December 24. Between April 15 and June
15 and between August 31 and December 24, mean time is ahead of
apparent time; and between June 15 and August 81 and between
. December 24 and April 15, mean time is behind apparent time. The
equation of time is now usually considered to be the correction, which
- when added algebraically to mean time, gives apparent time; but
in some tabulations, it is given with the opposite sign.
equator, n.—1. The terrestrial equator: the great circle on the earth
. midway between the poles. It is the zero of all measurements of
latitude. 2. The celestial equator: the great circle in which the
plane of the earth’s equator, extended, intersects the celestial sphere,
equatorial air, n.—Warm and moist air, originating in equatoria] re-
gions. Designated Z in the Bergeron classification (see Ak Mass) ;
_ 1ts origin over steaming jungles and warm seas gives it high rela-
* tive humidities even above the surface layers, a tendency toward
unstable equilibrium, and convective instability, properties which

. change little with the seasons or with space. It differs from tropi-
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cal maritime (27") air in that it lacks the stability aloft characteris-
tic of the latter. “The belt that is occupied by equatorial air coin-
cides with the doldrums, and it moves northward and southward in
an annual rhythm as do the subtropical anticyclones.” (S. Petters-
sen, Weather Analysis and Forecasting, 1940, p. 194.)
equatorial calms, n.—Same as the DoLorums, q. v.
equatorial front, n.—1. The zone of most rapid transition of tempera-
ture in the substratosphere. See¢: H. C. Willett, on Dynamic Meterol-
ogy, in Physics of the Earth, Pt. IIT, Meteorology, Bulletin of the
National Research Council, 1931, p. 229. 2. Name loosely applied
to the zone of convergence in the region of the Dorprums, q. v.
See: S. Petterssen, Weather Analysis and Forecasting, 1940, pp.
- 270-271; InTERTROPIC CONVERGENCE. -
.equideparture, n.—Equality of departure from a normal value. - Lines
or curves of equideparture are called isametrals; they may be
drawn on a map, for example, to show areas where the atmospheric
pressure is above or below normal by the same amount.
equinoctial, adj. and n.—Pertaining to the Equixox, q. v.; cf. Equi-
NOCTIAL STORM. ‘
. equinoctial rains, n.—Rains regularly occurring in the equatorial
regions about the time of the equinoxes.
equinoctial storm, n.—A rainstorm which, according to long-standing
spopular belief, is likely to occur in the latter half of September and
also of March, the times of the EQuinoxgs, q. v. Equinoctial storms
or gales, in their early usage, “appear to have referred, mainly if
not exclusively, to the autumnal equinox, in point of time, and the
North Atlantic and adjacent lands, especially England and New
England, in respect to place”; and to have been “extended to in-
_ clude also the vernal equinox, and spread by the emigrant and the
traveller to the ends of the earth.”  (W. J. Humphreys, Rain
Making and Other Weather Vagaries, 1926, pp. 138 and 139 cf.
pp. 138-140.) , s
Analysis of weather records, however, fails to substantiate this
belief. “Rainy weather occurs at the equinoxes, just as it does at
any time of the year, depending on the atmospheric conditions; but
no physical reason exists why the sun’s crossing the equator should
be associated with storms. “The reason for a belief in an equinoctial
storm is probably the fact that about. this time of year the first
storms of the winter type, with steadily falling precipitation, make
their appearance. They stand in sharp contrast to the summer type
with the sultry weather and thundershowers. Storms of the winter
~ type can oceur, however, during any month of the summer.”  (W. L.
Milham, Meteorglogy, 1936, p. 416.) See: C. F. Brooks, Why the
Weather?, rev. ed., 1935, pp. 173-174.
equinox, n.—1. The moment, occurring twice each year, when the sun,
in'its apparent gunual motion among the fixed stars, crosses the
celestial equatory s0 called because then the night is equal to the
day, each being gwelve hours long over the whole earth. The
autumnal equinay occurs on or about September 22d, when the sun
is traveling southward ; the vernal equinox on or about March 21st,
when it is moving northward. 2. Either of the two points on the
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- ecliptic at which the ecliptic intersects the celestial equator; some- .

times called the equinoctial points, they are, more specifically, the
autumnal and the vernal equinoxes.
equipluve, n.—A line on a rainfall map connecting places having the
same value of the pluviometric coeflicient, the latter being the ratio,
expressed in percent, of the actual mean rainfall in a particular
month to a calculated mean rainfall, based on the assumption that
the annual rainfall is evenly distributed throughout the year. See:
B. A. Wallis, The Rainfall of the Northeastern United States,
Monthly Weather Review, vol. 43, 1915, pp. 11-14.
equipotential surface, n.—A surface in any field of force (electrical,
- magnetic, gravitational, etc.), every point on which has the same
potential.
equisubstantial surface, n.—An atmospheric surface in which any
- particular variable quantity has a constant value. See . V. Bjerknes,
On the Dynamics of the Circular Vortex, Geofysiske Publikationer,
‘vol. 2,1921, p, 2. '
equivalent-potential temperature, #.—1. The temperature to which
air would come if it were brought adiabatically to the top of the at-
mosphere (i. e., to zero pressure), so that all its moisture content
were condensed and precipitated and the latent heat of condensation
given to the air, and then lowered and compressed to a level having
the standard pressure of 1,000 mbs. It is the most conservative
air mass property : “The equivalent-potential temperature combines
the processes involved in the definition of the potential and the
equivalent temperature; hence it is independent of any effects due
- to expansion or compression as well as condensation.” (J. Namias,
An Introduction to the Study of Air Mass and Isentropic Analysis,
5th ed., 1940, p. 8.) - .
~ The equation for the equivalent-potential temperature is
Lw
93=9de°PT

where 6 is the equivalent-potential temperature, §; the partial poten- .

tial temperature, ¢ the base of the natural logarithms, L the latent
heat of condensation, w the mixing ratio, ¢, the specific heat of dry
air at constant pressure, and 7 the temperature of the condensation
level. See: H.R. Byers, Synoptic and Aeronautical Meteorology,
1937, pp. 42-44 ; B. Haurwitz, Dynamic Meteorology, 1941, pp. 67-69.
2. Name also given to the temperature that air would have if all
its water vapor content were condensed out at a constant pressure
of 1,000 mbs., which is not exactly the same as the preceding. See.-
J. Namias, op. cit., p. 8, footnote (by R. G. Stone) ; E. W. %Iewson
and R. W. Longley, Meteorology, Theoretical and Applied, 1944,
pp. 232-234. :

equivalent temperature, n.—1. Defined: by Rossby and most modern .

authors as the temperature to which air would come if subjected to
a pseudoadiabatic process until all its water vapor content had been
condensed, and then returned dry-adiabatically to its initial pressure
Le.

: ) . =
T B= TeesT
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Where 75 is the equivalent temperature, 7' the temperature at the
condensation level, ¢ the base of natural logarithms, L the latent
heat of condensation, w the mixing ratio, and ¢, the specific heat
of dry air at constant pressure. 2. Used by some writers as the
name of a somewhat different quantity, the temperature attained
by air if all the water vapor is condensed and the latent heat of con-
densation so released is given to the air, the whole process taking
- place at constant pressure, that is,

Te= Tw+%:§’
?

where 7', is the equivalent temperature, which is usually very nearly
the same in value as that defined above, (but may differ appreci-
ably), 7, is the wet-bulb temperature, 2’ the mixing ratio of
saturated air at 7', and L and ¢, having the meanings previously
given. 7'y and 7. differ because in the first, pressure and tempera-
ture vary greatly during the process in which the water vapor is
condensed, whereas in the latter the process takes place at constant
pressure. They would be equal if, in a pseudoadiabatic process, the
condensed water all dropped out at 7'». 3. Independently applied,
before its introduction in the previous senses, to an index of human
comfort defined as the temperature air would have if all the latent
heat represented by its water vapor content were used to raise its
temperature. It is essentially equivalent to (2) above, but it dif-
fers from the Errective TEMPERATURE, §. V., the other common quan-
tity used in estimating the degree of human comfort. Sec: Great
Britain, Department of Scientific and Industrial Research, Building
Research Board, Technical Paper No. 13, The Equivalent Tem-
perature of a Room and its Measurement, London, 1932.

erg, n—“The absolute c. g. s. unit of energy and work, whose length
and force factors are the centimeter and the dyne; i. e., the centi-
meter dyne.” (L. D. Weld, Glossary of Physics, 1937, p. 74.)

error, n.—In the “theory of measurements,” the difference between the
true value of a quantity and the observed value. An error may be
due to several causes, such as an error of scale, a defect in the in-
strument, or personal equation. It is, therefore, different from a
mistake which is due to the inexperience or carelessness of the
observer. L

estival, adj.—See: AESTIVAL,

Espy-Koppen theory, n.—An explanation of the diurnal variation of
the velocity of the wind, announced, as applied to surface winds, by
Espy in 1840, and, as applied to upper winds, by Képpen in 1875,
See: DrurNAL VariatioN or THE Winp; W. J. Humphreys, Physics
of the Air, 3d ed., 1940, pp. 145-146. ‘

Espy’s theory of storms, n.—An hypothesis of the origin, develop-
ment, and movement of the general, or cyclonic storm, proposed by
the American meteorologist, James Pollard Espy (1785-1860) in
his “Philosophy of Storms,” Boston, 1841. Espy believed that a
storm’s low pressure center is due “to the removal of air from that

- region by thermal convection, the heat coming in part, at least,
from that set free by condensation of water vapor; that this low
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pressure induces a spiral inflow of air; and that the whole storm
-1s carried forward by the general circulation of the atmosphere.”
(W. J. Humphreys, Ways of the Weather, 1942, p. 380.) His
-theory fails to account satisfactorily for the extratropical cyclone,
but reasonably well explains the genesis, structure, and progress
of the tropical cyclone. See: N. Shaw, Manual of Meteorology, Vol.
1, 1932, pp. 136, 300-301; Armand N. Spitz, Meteorology in the
Franklin Institute, Journal of the Franklin Institute, vol. 237 , 1944,
pPp. 274-287. ‘
etesian, n., adj—The northerly summer wind of the Mediterranean,
especially over the Aegean-Sea. The etesian winds were well known
to the ancient Greeks, who observed their periodic nature, and said .
that they blew for 40 days beginning with the rising of the Dog
Star, Sirius. ;

Now, records show that they blow intermittently from mid-May
to mid-October, having their greatest frequency during July and
August. They are dry but refreshing over the southern European
countries. In crossing the Mediterranean Sea, they pick up mois-
ture and bring mist and fog to Algeria and Tunis, but moderate the
temperatures on the North African Coast. :

They are also called by the Turkish name Meltemi. See: J. S.
Paraskevopoulos, The Etesians, Monthly Weather Review, vol. 50,
1922, pp. 417492, : :

Eulerian wind, n.—A class of winds, such as tornadoes and tropical
cyclones, in which the chief controlling influence to balance the pres-
sure gradient is acceleration (terrestrial rotation and friction being
relatively negligible). This type of wind, ordinarily known as the '
cyclostrophic, was so named by H. Jeffreys in honor of Euler (1707-
1785), a Swiss mathematician, who was one of the first to give the
equations of fluid motion. See: Crycrostrormic Winp; Winp
VEevocity EquaTtions; also H. Jeffreys, On the Dynamics of Wind,
Quarterly Journal of the Royal Meteorological Society, vol. 48, 1922,
pp. 29-46; N. Shaw, Manual of Meteorology, Vol. IV, 1931, p. 80.

evaporation, n—1. The process by which a liquid changes to the
gaseous state; in meteorology, ordinarily understood to refer to the
change of liquid water into water vapor, which process continues,
under the proper conditions, until SatTurarioN, q. v., is reached. In
the atmosphere, the opposite process, condensation, simultaneously
occurs whenever a water surface is exposed to unsaturated air; so
- that meteorologists really refer to, and measure, the net evapora-
tion, that is, the difference between the amount of water that leaves
a surface as vapor and the amount that is condensed onto it as water
may obviously be positive, zero, or negative. Almost 75 percent of
the earth’s surface is a water surface, and oceans, lakes, rivers, ete.
supply by evaporation the greatest portion of the water'vapor in
the atmosphere. The rate of evaporation from a free-water surface
depends on many factors, but is greatest, in general, with high tem-
perature and low vapor pressure just above the surface. Hence,
water evaporates most quickly in hot dry climates. The total yearly
amount .of evaporation may be greater or smaller than the annual
-rainfall to widely varying degrees, a fact which is recognized and
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utilized in studying climates. See: J. G. Albright, Physical Mete-
orology, 1939, pp. 124-128; W. J. Humphreys, Physics of the Air,
3d ed., 1940, pp. 250-259; W. J. Humphreys, Ways of the Weather,

1942, pp. 41, 113-117; H. Landsberg, Physical Climatology, 1941,

pp. 136-139 ; Physics of the Earth, Vol. IX, ed. O. E. Meinzer, 1942,
};p. 56-82, 259-330. 2. The quantity of water which is evaporated.
ee: EvaporatioNn Power (2). &~ ’ '

evaporation gage, n.—Any of the various types of instruments for '

measuring evaporation; also known as an AtaromerEr or Evaro-
RIMETER, (. V.

Meteorological observatories usually employ either evaporation
tanks, about 6 feet square by 2 feet deep, or evaporation pans.
The latter, in the standard form used by the U. S. YWeather Bureau,
is a galvanized iron pan, cylindrical in shape, 10 inches deep, 4
feet In diameter, kept filled with water to within 2 or 3 inches
of the top. With the pan there are (1) the still-well, to provide an
unrufiled water surface, (2) the level, to keep the top of the still-well
horizontal, and (3) the hook gage, to measure the changes in the
level of the water in the still-well and thus the amount of water
evaporated. Near the pan are provided maximum and minimum

- thermometers, an anemometer, and a rain gage, to determine the .

weather conditions that affect evaporation. See: J. G. Albright,
Physical Meteorology, 1939, pp. 129-131; B. C. Kadel, Instructions
for the Installation and Operation of Class “A” Evaporation Sta-
tions, U. S. Weather Bureau, Instrument Division, Circular L, 1919,
pp. 1-8; 8. T. Harding, Evaporation from Free Water Surfaces, in
Physics of the Earth, Vol. 1X, ed. O. E. Meinzer, 1942, pp. 72-77;
W. E. K. Middleton, Meteorological Instruments, rev. ed., 1942, pp.
114-116.

evaporation hook gage, n.—See . EvaroraTroN GAGE.
evaporation opportunity, n.—The ratio of the actual rate of evapora-

tion from a land or water surface in contact with the atmosphere
to the EvaroraTIviTY, q. V., under existing atmospheric conditions.
This ratio is generally stated as a percentage, and is given by the
formula ‘ B

e

. 0.=100—

E 100 VA
where E. 0. is the evaporation opportunity, e is the actual evapora-
tion, and E' is the evaporativity. This ratio is also known as the
relative evaporation. See: O. E. Meinzer, Atmospheric Water,
Monthly Weather Review, vol. 47, 1919, pp. 809-810.

evaporation pan, n.—See: EvaporaTION G AGE. ;
evaporation power, n.—1. An-index to the degree to which a region

is favorable or unfavorable to evaporation. For instance, the evap-
oration power is greater in the deserts of California than elsewhere
in the United States; in general, it is greatest at the Equator and
decreases toward either Pole. This term, if referred to unit area
exposed parallel to the wind and expressed in the same terms, is
equivalent to EvaroraTivity or EvaroraTive CAPACITY, q. V. 2. Same
as EvAroraTION (2),as generally understood. “The actual evapora-

[120]




~ \

-evaporation capacity : excessive precipitation

tion from a given water or soil surface is seldom measured, because
- there does not exist any adequate technique. . . . Therefore, in
- climatology, instead of actual evaporation the evaporation power
is measured. That means the determination of the amount of water
that evaporates from an artificially filled reservoir. In other words,
 this amount of water would evaporate in nature if it were available
‘in the soil or natural water surfaces.” (H. Landsberg, Physical
Climatology, 1941, p. 31.)
evaporative capacity, n.—“The maximum rate of evaporation which
can be produced by a given atmospheric environment from a unit
- area of wet surface exposed parallel with the wind, the surface
having at all times a temperature exactly equal to that of the sur-
rounding air.” (R. E. Horton, Evaporative Capacity, Monthly
~ Weather Review, vol, 47, 1919, p. 856.) This is essentially the same
as EvAroraTIvITY, q.°V. S
evaporativity, n.—The potential rate of evaporation as distinguished
from the actual rate; defined as “the rate of evaporation under the
existing atmospheric conditions from a surface of water which is
chemically pure and has the temperature of the atmosphere. . . .
- The evaporativity of a given part of the atmosphere depends on
several conditions, the most important of which are temperature,
relative humidity, and barometric pressure.” (O. E. Meinzer, Out-
_line and Glossary of Ground Water Hydrology, U. S. Geological
- Survey, 1919, p. 5.) See: Evaporarion OrrorrUNITY ; EVAPORATIVE
Caracrry. - _ :
evaporimeter, n.—An instrument for measuring the rate of evapora-
tion of water into the atmosphere; also called an ATMOMETER, q. V.
The Piche evaporimeter. consists of a glass tube about 9 inches
- long and 14 inch internal diameter. The top is hermetically sealed ;
.. the lower end is closed by a disk of metal and a spring which holds
-a.disk of porous paper in place. The tube, being filled with water,
keeps. the paper disk wet with a continuous supply of water to
replace whatever is evaporated.. The amount .of evaporation is
- measured by the fall of the water in the tube. The supply should be
so generous that the small disk of paper is kept wet even in the driest
winds. The evaporating surface of the wet baper averages 1182
square inches, ' '
evaporometer, n.—Sée: ATMOMETER, , A
excessive precipitation, n.—Rainfall in which the rate of fall is
- greater than certain adopted limits, chosen with regard to the
normal precipitation (excluding snow) of a given place or area. In
‘the U. S. Weather Bureau, it is defined, for states along the southern °
Atlantic coast-and the Gulf coast, as rainfall in which the depth
of precipitation is 0.90 inches at the end’ of thirty minutes, 1.50
. inches at the end of an hour; and, for the rest of the country, as
~ rainfall in which the depth of precipitation at the end of each of
" the same periods is. 0.50 inches and 0.80 inches, respectively. See:

.:U. 8. Weather Bureau, Division of Climate and Crop Weather,
. Instructions for: Preparing Metcorological Forms, 1940, p. 55,
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-Exner’s barrier theory, n.—Se¢e¢: BArrtEr THEORY. \
exposure, n.—1. The location of meteorological instruments with re-
. spect to the sun, altitude, and natural and artificial surroundings.
Instruments must have a proper exposure so that they will measure
the intended element of the weather in a satisfactory and adequate
manner. Instructions are given in the U. S. Weather Bureau pub-
lications as to the proper exposure of each instrument used. 2. The
position or lay of the land with respect to sunlight or winds. In
some countries with deep valleys this factor is very important.
In Alpine and other mountain valleys there are sunny and shady
slopes which' present striking contracts in distribution of frosts
and fitness for agricultural pursuits. See: Aprer; Usac.
exsiccation, n.—In climatology, the drying up of an area due to some
change which decreases the amount of moisture without reducing
the rainfall. Draining a marsh is an example of exsiccation, which
should be carefully distinguished from DesiccarioN, q. v. '
extinction, n.—The decrease in intensity of radiation from the sun
* (or any other source) in passing through a medium such as the
atmosphere; it is due to scattering, selective absorption, and re-
flection, not only by suspended particles of any nature in the at-
mosphere, but also by the molecules of the gases composing the
atmosphere, ,
extinction coefficient, n.—A measure of the diminution in intensity
" of radiation traversing a medium. See: W. J. Humphreys, Phys-
“jes of the Air, 8d ed., 1940, pp. 562-563; W. E. K. Middleton,
Visibility in Meteorology, 2d ed., rev., 1941, pp. 10-11.
extratropical cyclone, n.—A barometric formation of middle -and
higher latitudes, characterized by an extensive low pressure area
“around which: the winds blow in a counterclockwise direction in
the Northern Hemisphere, clockwise in the Southernj it is in
general circular or oval in shape, approximately 500-1,000 miles in
diameter, causing precipitation, cloudiness, and moderate to strong
winds over hundreds of thousands of square miles. It is so named
because these formations are a characteristic feature of the weather
over most of the earth poleward from 30° north or south latitude,
where they occur with an average frequency of about twelve a
month.

The extratropical cyclone is born of the conflict in the middle
latitudes between southward flowing Polar air and northward
moving air from the Tropics. Hence it consists in its mature stage
essentially of two parts, the warm sector of tropic air, usually in
its southeastern or eastern quadrant, where the weather 1s relatively
warm, humid, and is usually less cloudy and rainy than the remain-
ing part, the cold air on either side of the wedge-shaped warm
sector. The rear of the warm sector is separated at the surface
from the advancing cold air by the cold front, where the wind
shifts, say, from southwest to northwest, the temperature drops
abruptly, the pressure rises, and thunderstorms and squalls, or at

" least convective clouds and turbulence occur. The forward edge
of the warm air, from which the cold air is retreating, is the warm
frontal surface, sloping up over the cold air, up which the warm
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. air glides, causing considerable cloudiness and precipitation hun-
~dreds of miles ahead of the actual low pressure center: - As the
- cyclone develops, the warm sector gradually disappears from the

surface, due to the process of occlusion; then its life span is doomed
to be'short, unless external factors regenerate it. S

The following references pertaining to this subject should be
consulted for fuller information: BserrNes Cycrone MobEL,
CoLp Front, CycLoNE, CycLone Faminy, CycLoNe Wave, FroNT,
Fronrtar Surrace, OccLusion, Porar Front, Wary Front. See:
W. J. Humphreys, Ways of the Weather, 1942, pp. 164-166; J. G.
Albright, Physical Meteorology, 1939, pp. 279-296; H. R. Byers, =~ - S
Synoptic and Aeronautical Meteorology, 1937, pp. 84-99; J. ik
Bjerknes, On the Structure of Moving Cyclones, Geofysiske Publi- ‘ e
kationer, Vol. I, No. 2, 1919; G. F. Taylor, Aeronautical Meteor-

. ology, 1938, pp. 220-235. ; : .

- ‘extreme, adj—1. Term applied to the highest and the lowest tempera-

: tures (or other meteorological element) which had occurred over a

- very long record for each month and for the year. 2.—adj.,n. Some-

* times applied to the extremes of temperatures in individual months;
.and again to the average of the highest and the lowest temperatures,
as the so-called “mean monthly extremes and mean annual extremes.”
See: J. Hann, Handbook of Climatology, Pt. I, tr. R. D. Ward,
1908, pp. 21, 284. ‘ o ‘

eye of tge storm, n.—An area in the center of a tropical cyclone (hur-
ricane), averaging 14 miles in diameter, with no precipitation, very
light winds, and sometimes a complete calm and a clear sky.

At sea, however, this area of calm does not mean safety for such
ships as may have reached it, for there is a fearful cross sea which
breaks over the ships with erushing force.

Another outstanding feature of the eye of the storm is the rise of

- temperature and fall of humidity; the former may rise 10° or more PN
and the latter may fall as much as 50 percent. The temperature may e
rise even after nightfall, and is due, it is believed, to descending air, S
which explains also the lower humidity. ‘ S

eye of the wind, n.—A nautical term meaning the direction from KPR ot
which the wind is blowing. To sail into the wind’s eye means to sail SN
to windward. . ' ' : '

f., ai)br.———Abbreviation foi‘ fog in the Braurorr WEATHER NorarioN, |

V. : .

F:l abbr—Abbreviation for FAHRENHEIT (temperature)., Another . - = |

. abbreviation is Faur. See: FAureNHEIT; TEMPERATURE SCALES. LT
factors of climate, n.—38ee: Crrmaric Factors.

Fah. or Fahr., abbr.—Abbreviation f6r FAHRRENHEIT, q. V. .
Fahrenheit, n.—The name of one of the most widely used TEMPERA- - R
"TURE ScaLgs, q. v. Named after Daniel Gabriel Fahrenheit (1686~ Tl

- 1786), a physicist and maker of scientific instruments, who intro- S
~ duced this scale of temperature through his interest in meteorology
and was the first to use mercury in a thermometer. Fahrenheit




& ~‘adopted'the principles of Roemer’s scale, which was based on the :
boiling point of water for the highest reference point and zero for the

~lowest point of the scale, the latter being taken as the temperature of
~a-mixture of salt and ice. ‘Roemer divided his scale, between these

upper and lower limits, into 60 parts or degrees according to the"

sexagesimal numeration inherited from Babylonian astronomy; = -

being an astronomer, he naturally adopted 60 divisions for his scale,

‘on which 714° or 8° was the freezing point and 2214° the bod

~ took body temperature as his highest point.  Finding the Roemer .-
“degree too large, he subdivided it into four parts, and thus made 90° - -

temperature. o
Fahrenheit chose the.same minimum point as did Roemer, but

- the body temperature and 32° the freezing point. Later he changed
“‘the body temperature to 96° and found the boiling point to be 212°.

The Fahrenheit degree is a convenient size for meteorological
observations, since reading to the nearest whole degree is accurate

~enough for current observations used in forecasting and most

climatic studies. See: W. E. K. Middleton, Meteorological Instru- -

ments, 1942, pp. 54-55; C. Abbe, 1888, App. 46 of Annual Report of
the Chief Signal Officer for 1887, pp. 24-25; and Carl B. Boyer, A
Vestige of Babylonian Influence in Thermometry, Science, May 29,
1942, p. 55. ; :

fair, adj—Used in a general sense to signify fine weather. In a eir-

~clear skies.”

f
!
f

cular letter, dated August 15, 1941, the U. S. Weather Bureau issued
the following as a definition of fair as used in weather foreéasts:
“Hereafter, the word fair as used by the Weather Bureau will mean
fine with skies clear or mostly clear in the sense accepted by the
public.” Fair will mean sunshine by day and moon or stars visible
at night. However, if clear skies are indicated, the forecast may
also contain mention of sunshine, or use the words ‘bright,’ ‘clear,’
‘sunny,’ or other language to indicate that there will be sunshine or

air, v. .—Meaning “to clear,” when applied to the weather."

air weather, adj—See: Far, adj. . ,

all, n.—1. When applied to an instrument, a decrease in the reading
as in the expression “the fall of the barometer.” 2. A season of the
year, also called autumn; in the popular mind it usually includes
September, October, and November in the North Temperate Zone;

but astronomical autumn is the period from the autumnal equinox

about September 22d to the winter solstice about December 21st.

~See: SeasoN. 8. Often applied to a snowfall, as in the phrase a

“fall of snow,” or other form of precipitation. See: RAINFALL.:

fallwind, n.—A_ cold wind blowing down a mountain slope; warmed

adiabatically during its descent, as in the FoEHN, q. v., but still cold
relative to the surrounding air. Some well-known examples are the
Bora and MisTrAL, q. V., which blow from very cold interior plateaus
to comparatively warm, sheltered lowlands. See: J. Hann, Hand-

" book of Climatology, Pt. I, General Climatology, tr. R. D. Ward,

. 1903, pp. 363-365; W. J. Humphreys, Physics of the Air, 3d ed.,

1940, pp. 167-169. -
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~ . false cirrus, n.—~Cirrus proceeding from a cumulonimbus cloud, and

--composed of the debris of th

- known as Cmerus Normus, q.v. -
- .“The name false cirrus is usuall

- often spreads out from the summit of thunderheads or forms aflossy .~ -
- scarf around them.. Because it occurs below the ordinary level of = = - f
- cirrus'this kind of cloud-was once thought to consist of water rather.
. than-ice, hence the epithet ‘false’ applied to it. ~Aviators have; how-
v ever, inspected it.at close range and-found. it to be true ice cloud.”

- (C.F. Talman, The Realm of the Air, 1931, pp. 40-41) . -

~Fata Morgana, n.—A-complex mirage, characterized by marked dis-
' _tortion of images, generally.in the vertical, so that such objects as
. cliffs and cottages are distorted and magnified into castles, and at -
.. times even mulfiplied. “F ata Morgana, or Morgan'the fairy; was.
- according to British legends, a half sister of King Arthur, who used = =~
" the mirage to demonstrate her powers.  These. mirages have been =

- seen’in the Strait of Messina and elsewhere. - See: W.J. Humphreys,

Physics of the Ajr, 8d ed., 1940, pp. 474475,

 fe.,’ abbr—Abbreviation for wet fog in the BEAUFORT VVEATHER No-
S TATION, & e e T L R e s D e e

[

_ Ferrel’s’ law,n~—Thepmnc1ple which’ relatestothe deﬂectlonof E
el -what is now generally . -

. winds by the earth’s rotation; an effect of

~ known as the CorroL1s Fokcr, :

2 'William Ferrel ‘('181751891q)- ‘was_the first to"derive a complete:
- quantitative ‘formulation of 'this effect, from - the mathematical < -
-~ theory of fluid motion on the.rotating earth. - He stated his.Jaw in :*-

f:':k-r'\these'i ‘words: “If abody moves in any direction upon the earth’s

- . surface, there is a deflecting force arising from the earth’s rotation,
- ~which deflects it to the right in the northern hemisphere, but to the " .~ .~ -

- left in the southern hemisphere.” (A Popular Treatise on the - ¢

Winds, 1889, p.78; cf. pp. 77-88.)  See: E:. W. Woolard, Historical

- Note ‘on_the-Deflecting Influence of the ‘Rotation of- the - Earth, -
- ~Journal of the Franklin Tnstitute,-vol. 233, 1942, pp. 465-470, .
. few, adj—A measure of the amount of cloudiness; it means that less
- than one-tenth of the sky is covered with clouds. ~.» . .

fg., abbr.—Abbreviation for fog over low ground, at an inland sta- = |

tion, in the BeaurorT WeaTHER NoTATION, q. v.

- fiducial points, n.—Points (or lines) of any. kind of scale used for . - :
-~ reference or. comparison.’ In . meteorological - thermometry . the -
¢ fiducial points are: 100° C. (or 212° F.), which is the temperature - .-
-+ - of steam under standard pressure (760 mm.) ; and 0°.C. (or32° F.),; =~ .

. which is the temperature of melting ice, .

 fiducial temperature, n.—The temperature at which, in a specified |
.- latitude, the reading of a particular barometer Trequires no correc- .- :

~_ tion (for temperature and latitude). . &

- field, n.—A region of space at each point of which a given physical or
~ . mathematical' quantity has some definite value.- -Thus,; one may - .
"~ speak of a gravitational or mdagnetic field. Specifically, in meteor-~
ology, the surface distribution’ of atmospheric pressure-constitutes |

& pressure field over a two-dimensional region of space, .« ~ .

L eeseses . [1o5]

- upper frozen parts.of the cloud; also

y given to the fibrous cloud that =




' ﬁeld 1ce, n ——Large ﬂoatmg tracts of 1ce, encountered in the polar seas
filling, n.—The process, opposite to DEEPENING (. V.; in-which the "
central pressure of a cyclone increases.’ “See: S Petterssen Weather
Analysis and Forecasting, 1940, p. 426 i 5
fire hazards, n.—Elements of- Weather, such as hcrhtnmg, hlgh and
dry winds, high’ température, low relative humldlty, and'spells of ..
dry weather,”which contr1bute to-the starting ‘of a fire in' nature. '
Of these, lightning-is the only one that'can initiate a fire; the other
elements are respons1ble ‘both for ease of starting: fires and: for -
spreading them. = These hazards apply to c1t1es and farmma country; e
as well as to forests and grasslands.. S
-~ Fire hazards in a forest, other than the Weather elements men- k
tioned above, are the quantlty of ‘dead material there heaped up -
(called duff, 11tter, or forest fuels). and the condition of this mate-
o rialy “whether moist_or.dry. - The conditionof the living trees and
: ‘funderbrush is‘also'important in this regard. - * See: T're WEATHER;
ﬁre Weather, n.—Weather cond1t10ns ‘which are favorable for -the :
L _startmg of fires,’ partlcularly in’ forests.. The’ elements which are.
T '.{’;glven 1’ a-report onfire- weather' include -weather, -temperature,
-~ relative”humidity,: wind - direction” and velocity; and visibility, to
- ~which are added statements regarding . the; degree of danger and -
+ - special advices:  See: C F Talman, A Book About the VVeather,
1931, pp. 220-2928, - o e "
ﬁrn (or firn'snow), n .—1 Snow that has become granular and cotn-
-~ pacted.- New.firn snow_lies. with'its. grains falrly loose, but as it
= %rows old the; grains. become more and more firmly- held together
-~ by a cement of ice originating from a film of thaw svater surround-
- ing them.” Advanced firn snow. is the more solid structure. ~ Firn
< .and névé are synonymous.. -2.°01d ‘snow on:top of glaclers, but
" not yet converted into ice.- Sée: G Sehgman, Snow Structure and
*-Ski Fields, 1936, pp. 126, 149-153. . ,
ﬁrmﬁcatlon, —The process by Wthh newly fallen snow 1s converted
into FIrN, ¢ V. sl
ﬁrst law of thermodynamlcs, —See THERMODYNAMICS T
- flash flood, n.—A local flood which rises and subsides rapidly.
- flat," adj. ——Apphed ‘to weather - maps’ having very. weak pressure
, gradlents and an 1nd1fferent ‘or neutral, pressure distribution. -:
F ‘layer, n.—An jonized reglon of the atmosphere some 100 kilometers
- thick, the ‘base of which is at :about 200 kilometers above- the
** earth’s surface. Tt is divided into the lower. layer, the 'y, or Apple-
- “ton layer; and the F, layer, at about 800 kilometers elevation. See:
S J G. Albright, Phys1ca1 Meteorology, 1939, pp. 810-311; B. Haur-
i witz, The Physical State of the Upper Atmosphere, 194.1 pp. 20-28
ﬂoe, -——A sheet of floating ice; a detached portion of an ice field. -
- floe berg, n.—A1 mass of. ﬁoatmg ice, more or less coheswe in structure,
- - presenting the appearance .of a miniature iceberg. :
flood, n.—A rise of the sea above-its normal tidal helght due to storm
“or volcanlc action; a rise of ‘a river .or.stream above its banks,
- generally on account of a heavy ‘snowfall or_excessive rainfall i in
the ‘watershed . through which it passes, and most frequently in
i!sprmg e In locahtles sub] ect to river ﬂoods, such as, the M1ss1ss1pp1
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T ﬂood stage, n—The elevatlon, or stage, at Whlch overflow. of the natu-

g ﬂood stag

S Jand Ohlo',,Valleys of the: Umted States, an’ 1mportant functlon of
- the meteorological . service is- to " forecast the height' of the- flood
- . waters and the. times at which the crest of the flood will pass various.
- points along the. river.” See: C. F. Brooks, Why. the Weather?,
- 1985, pp. 17-18, 60-62; C F'Talma‘“ ABook About th VVeath T,
1931, pp. 210—219 s :

~.“.ral banks of a stream- beglns to cause damage in the reach in' which
. the elevation is measured. - S :
-flurry, n.—1. A shower of s snow, brlef and accompanled by. a gust of
w1nd One ‘speaks:of ‘a “flurry of snow; “snow flurries.”. 2.
A sudden’ and - brief ~wind "squall:’©38.- Apphed in’ Canada to - an
S AVALANCHD WiND, q. V., which'is called-a “wind flurry.” T
.-~ “Remarkable effects are produced- by the local cyclone or. hurri-
_cane induced by the:swift avalanches. . This sometimes’ extends for
100 yards outside the course of the solid- avalanche and is called
- the ‘flurry’.because it is clouded with -particles of snow.”(From
“a-speech by T. C:Keefer, prlnted in Amemcan Meteorologlcal
-~ ~Journal; vol. 9; 1892, pp. 95-96.) -
. foehn, —1 A dry wrnd with a strong downward component, warm
- - - for the season, characteristic’of many mountainous regions, notably.
= the Alps, and also the Rockle Where 1t is known -as the CHINOOK,
q When the pressure drstrlbutlon is such that air ﬁo S-up -over-a
“” ‘mountain’ barrier, ‘it undergoes ‘expansion’ and cools: at the dry
- “adiabatic lapse rate (1° C. per 100 meters) until'its temperature has
- dropped to.the dew point. ‘Then condensation:occurs, leading to
. the formation of a cloud. (the foehn cloud). above the mountain,
~and possrble precipitation on its ‘windward slope. - Durlng ‘the rest
- of its rise to the top of the range, the rate of’ coollng is'reduced by
- .. the latent heat of condensation given to the air,so that its tempera-
~“ture decreases, on the average, 0.6° C. per 100 meters. .. On the other
“~hand, throughout the whole course of descent on the leeward side of
~the ‘range,. warming (caused by compressron) takes: place at: the
. dry adiabatic lapse rate. ~Thus during ascent the air gainsheat’ ‘and
~ loses moisture, and: then after descent it arrives on the plain: beyond
- -the ‘mountain- as a dry, warm: wind.: For example, if a wind
- starts up over a mountain 3-kilometers: (3 000 meters)- hlgh,zat an
- initial temperature of 20° C.'and a relative humidity .of 60 per-
- cent, it will arrive at the base on the other sideas a dry air mass with
a temperature of approximately 80° C. ~ Thus, especially in winter,"
~'the:foehn greatly moderates the cold weather, and has:an almost -
- magical power to melt snow and ice. - See: J. G. Albright, Physical
. Meteorology, 1939, pp. 220-221; V. Conrad Fundamentals of Phys-
_ical Climatology, 1942, pp. 82—83 J. Hann Handbook of Climatol-
‘ogy, Pt: I; General Climatology, {r. R.D. Ward 1903, PP. 344-365;
=G ol Taylor, Aeronautical Meteorology, 1938, pp. 93-94. 2. Name,
- sometimes given to all descending air currents, or fallwinds which -
are’ Warmeg by compression; but since: fallwinds are still. relatlvely
cold and the true. f
FALLWIND

_warm; this usage is- mlsleadmg 28




f,'foehn cloud n—A cloud formatlon on the leeward side of 2 mountain g
_-range over which a foehn wind is passing; also.called “foehn Wall y
~-and, in parts of North America, a CHINOOK AxcH, q. Vi~ i -
foehn cyclone, . cyclone formed on the east side of a mountami
¢ ‘range over -which a foehn is blowmg, due to the strong temperature
" contrast, sometimes as much as 50° I, ex1st1ng between the warm =~ -
'{ foehn air and the cold air it-is: dlsplacmg Seer G F Taylor,.
& Aeronautlcal ‘Meteorology, 1938, pp. 94—-95 . S
e foehn{wall n—=See: FODHN¢CLOUD e e =
. fog, n—A- cloud: formed at the surface of the earth by the condensa—
7 “tion of atmosphenc water vapor into a multitude of minute water = =
""droplets (average diameter about 40-microns) or, less frequently, =~
tiny ice crystals, and interfering to_varying degrees with the hori- .. -
zontal visibility at the surface.” With the exception of Frost SMOKE,
q: v., the different types of fog orlgmate when the temperature and =~
~ ,dew point? of air  having a high moisture content and a supply of = -
- hygroscopic condensation nuclei. become identical, mainly as.the =~ -
- .result. of surface coolmm» The types of fog may- be class1ﬁed as -

e (a) ‘Air-mass. fogs, in Whlch the prmc1pal f‘lctor of formatlon 1sf
Lo the. ‘cooling of the air to its dew point. They consist of three main
~_types, advection fog, radiation fog, and upslope fog. In the first,
© _warm air is transported over cold water: the best example is sea fog, :
- such as occurs off Newfoundland when air from the south blows over |
. the cold waters of the Laborador current. - Ground fog, the tost com-
* mon'type on the continents, and the high-inversion fog of California, -
- the Arctic, and central or eastern Europe, are both radiation: fogs.

- They occur when moist surface air undergoes strong nocturnal cool- -

immediate surface layers, where a temperature inversion is formed,. =
especially on clear, calm nights. Upslope fog is formed by the adm- L
batic cooling of air flowing along a surface of gradually increasing
elevation ; for example, when-a moist easterly. wind-blows up from s
the Great Plains of North. Amerlca to the Rocky Mountains, g
o (b) Frontal fogs; in ‘which' the evaporation of water vapor 1nto B
© the air from falling precipitation; acts to raise the-dew point while
- other. factors lower:the temperature so that. condensation results.
- For instance, the convergence associated with fronts tends to cause -
- vertical motion and adiabatic cooling of the air. Frontal fogs are -
-+ subdivided into the prefrontal, front passage, and postfrontal types.
- See: H. R. Byers, Synoptic and Aeronautical Meteorology, 1937, pp.

ik '186-212; B. C. Haynes, Meteorology for Pilots, 1943, pp. 139-149; -

L8 Petterssen ‘Weather Analysis and Forecasting, 1940, pp. 110—-135 Coe
=~ C.F. Talman A Book About the Weather,1931, pp. 47-53; G.. . s
. Taylor, Aeronautical Meteorology, 1938, pp. 269-302; G. L. Taylor,‘_,;
- The Formation of Fog and Mist, Quarterly J ournal of the. Royal -
- Meteorological Society, vol. 43, 1917, pp-:241-268; H. D.-Willett, -
Fog and Haze, Their Causes, Dlstmbutlon, and Forecastm g, Monthly -
W eather Rev1ew, vol. 56 1928 pp 435—468 / :
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« ',“fo‘gf bowr_‘,;, botae : Fortmbarometer :

fog bOW, '—Same as BOUGUER sHALo, q v S 5
ng'dnp’ —Water dripping to the ground from trees or other ob] ects_l

“-which have collected moisture from wind-blown fog. : The dripping
CooLds in some instances as heavy aslight | rain, as in the case of thered- = = - =
* wood trees along the coast of northern California.. There are sev-' =~ = = ©

-~ eral regions in’ the world noted for this phenomenon: England

--much*as 0.05 inch'of’ water—equlvalent to a moderate. shower—has
*been depos1ted from a California fog in a’single night. . S i

L Ferro in the Canaries, that it supplied the inhabitants with drinking -
. water until it was blown down ! See: CAMANCHACA ; RaN TREES,}
GARUA C.F.Talman, A Book About the Weather, 1931, Pp. 47-49."

—Table Mountain in South Africa, and Ascension Island. : St
Ao Durmg the almost rainless summers of southern Cahfornla, fog- ity
- drip prevents an excessive aridity that would ruin vegetation, As

It is related of the.famous Carol or Holy Tree, on the Island of -"5’,’— -

fog scale, n.—Any of the various classifications of fog intensity, usu-
ally in termsof effectlveness in decreasing horizontal. v151b1hty “For ' i
~some of these, se¢ Admiralty Weather Manual, 1988, p. 47; Mete- .
orologwal Glossary, Great” Britain Air. Mlmstry Meteorologmalr

- Office, 3d ed., 1941, p. 86;. U. S. Weather Bureau, Instructions forf
- Airway. Meteorologlcal Servme, C1rcular Ny 5th ed 194:1 p 46
fohn, n—~See: FOEHN, -
force coefficient, . —In englneermg appllcatmns of WIND Pm«:ssrmn,

g. v.; “the average force per unit projected area divided by velocity -
pressure ‘that is, the ratio of the effective resultant pressure on the -
“total prOJected area to the’ veloc1ty pressure.” . (U. S. Bureau of =~
Standards, Research Paper No 545 1933, p. 499 ) See VELOCITY' i

“ Prussure. - . :
forecast j—A pred1ct1on of commg Weather for a deﬁnlte perlod;

" and area:. The United States Weather: Bureau issués forecasts for_
> the general public four times. dally, at'4 a. m: and 10 a. m., and at
4 p.m. and 10 p. m., B. 8. T., for _periods varying from. 36 to 48
7 hours in advance. : The usual elements included in a forecast:are
% (a) weather (that is, FAr, RaIx, or Snow, etc.), (b)- the tempera-ﬁ
- “ture (whether warmer or cooler and occasmnally, when conditions
- - warrant, the degree of heat or cold expected), and (c) the wind (its -
S character strong, moderate," variable, etc.).. - The forecast may be
- enlarged to warn against any unusual- phenomena such-as severe .

~'winds, heavy. snowfall, and cold waves, etc. - Special forecasts are .

- also: 1ssued for the’ operat1on of aircraft at 6-hour intervals: for. 8:
~“hour periods. . The elements forecasted are ceiling, visibility, icing,
o ‘turbulence, wind direction and velocity at various elevations; amountf .
-~ and elevation’ of clouds, and unusual: phenomena, such as severe ' .
- local storms. —w.:¢t.; To. predlct the weather for a given perlod S

~and area, usually by extending into the future the weather situa- - i;

. tion,: ‘with anticipated: developments, as it is given by the current
S synoptlc weather:maps, upper. level charts, pressure change charts,“_
~-and other forecasting tools. - - S

Fortm barometer, n.—A portable rnercurlal barometer, the prmmpal B

feature of. Wthh is- the means prov1ded to raise or Jower the level ,k




of the mercury 'in the cistern. -This i is accomphshed by a

~ operating against.the leather bottom of the mercury cistern;

fracto- .—A prefix added‘to the name of a basic cloud form to mdlcate, :

~~ a torn, ragged, and scattered appearance caused by strong winds.-

- fractocumulus, n.—A  variety of CuMuLUs, q. v.; a-low, small, scud‘
ding, ragged cloud, lacking the clear-cut outlines of ordmary cum-
ulus, generally seen. in bad. Weather under a sheet of a tostratus‘or :

__nimbostratus. . :

fractostratus, n ——A remnant of a broken up layer of STRATUS,

“or a shred-like: Wlspy cloud of 1ndependent formation, which may

" develop into.a thin, low layer below asheet of altostratus or nim
bostratus, which may be v1s1ble through the 1nterst1ces of the frac-

YA layer. of fracto tratus may be dlst1ngu1shed from mmbostratus
by its darker appearance, and by being-broken up into cloud ele-
ments. - If these’ elements have a cumuliform appearance in places
the cloud ‘layer-is called: fractocumulus and :not fractostratus.”

U. S. Weather, Bureau, Codes. for Cloud Forms and States of the
Clrcular S} 1938, p.10.)
n—Fine splcules of ice found i 1n sw1ftly ﬁowmg streams
“too. turbulent for the formatlon of sheet ice.” " The same phenomenon
when found in salt water, is called 1olly ice; "~

»Frazil (derived from a French word for cmders, Whlch 1t re
sembles) . forms ‘in: su ercooled water ‘when the air- temperature is-
far below freezmg n’soine cases the number of spicules per cubic -
foot is very large, andit Tesembles a mass of snow.  Frazil ice may
extend to the bottom. of the stream and dam its flow, thus' causing
property. dam‘xge or, stopping‘water Wheels See H T Barnes
Ice Engineering, 1928 Pp::108-138; ‘

free air, n.—That portlon of the- atmosphere not 1nﬂuenced by dxs
turbances-due to the presence of terrestrial objects, and out of the:
range of surface recording instruments.-: The _expression, therefore, -
ordinarily applies to all:levels above:20 ‘meters. The meteorology
of:the free air is generally called ArroLoey, q.v.

free lift, n.—The actual lifting force of an inflated. p1lot balloon, ex
pressed in grams, :The' free 1ift plus the Welght of the balloon is the
total lift,” See: -ARCHIMEDES’ PRINCIPLE! .

fréeze, n—The condition which’ exists when over a Wldespread area

- the surface temperature of a whole air mass remains below 0° Cor :

= 82° F. for a sufficient time to constltute the characteristic feature of =
the weather. It differs from the “dry freeze” ‘or “black frost,” -
purely local freezing due to ‘chilling of the surface air by rapld\i
radiation from a restricted portion of the earth;

freezing point, n.—In meteorology, the" temperature at whrch pure
water freezes or pure ice melts,i. e.; 0° C. or 32°.F.. ‘In other words
it'is'the temperature of a-mixture of pure water and pure'ic
serves as one of the fiducial: points of THERMOMETRY, q. V.
" The freezing point of any. solvent (such as water) is-lowered -
below 'its normal- value by an amount proportional to, the quantity -
of ‘dissolved’ substances. : ‘Therefore, since bodies ‘of | ‘most natural -
Water contain ‘more or less d1ssolved matter, thelr freezmg points




b rfree"zing rain

-are less than O° C or 32° T For msta
water is ‘about’ —2.0% C.or 28.4°F. -
" The freezing pomt of water also varles W1t pr :
is’ such that," with an increase of. external pressure; the freezing -
‘point is lowered ‘while; with a: ‘decrease of external pressure, it 1s
elevated. This effect is, however, small; a decrease of 0.0072°-C.:
“oceurs for each add1t10nal atmosphere of?pressure See FUSION, ,
~BoIwLING PoINT, < » : e
freezmg ‘rainyn. ——Prempltatlon in the form of ram, a portlon of :
' _which freezes and- forms a:smooth coatmg of ice (or glaze) upon :
- .-striking exposed objects. ‘See: Gz, - :
frequency, n.—1, The time: rate of. Vlbratlon or: the number of com
_ . plete cycles per unit time: in music, it is called  the pitch, for ex
“--ample, 16 cycles per second is the note of lowest pitch. Whlch can'be:
~heard: by most people. 2. ‘A term used.in’climatology -to denot:
.- the number of: tlmes a’ certain: phenomenon of:the: Weather ‘occurs.
7 in’a‘given time. " Thus, one may speak of the.mean’frequency. of.
'\ days with precipitation of a certam amount or the frequency‘ f
e windse from the different directions. - %
fresh adj~—1. Apphed to air, either mdoors or out (usually the’ lat
: ter), Whlch is stimulating and refreshing,, and is free from contami--
_~: " nation,’in contrast to the stale air of poorly ventilated buildings. -
“- 2. ‘Applied to a wind ‘which is rather strong for the class to which .
R 1 belongs Thus, in the BEAUFORT ‘WinND SCALE, §. v, a fresh’ breeze
"~ has a velocity of 19 to 24 miles per hour,.the’ hmltlng values for a -
= " breeze in general being 4 to 31 miles per hour.. Inthe U. S. Weather.
. Bureau, however, the term‘is applied to a wind, the velocity of which--
- “is between 19 and .81 miles per:hour.: See: U. S ‘Weather Bureau,
.= Instructions -for: Alrway Meteorologlcal Service, Clrcular N -5th
"’fed ,1940,p. 7.7 - ST T ST o
freshet n.=1. A flood or overﬂowmg of a strea r river aused by“ -
heavy or long-contmued rams or, melted snow ‘2 ': A stream of fresh .
~water.” '
frlagem, N ——An occasmnal perlod of cool Weather on the mlddle Ama- g
"~ ~“.-zon in Brazil, lasting 5 or 6 days:in ‘May. or.June, and:brought
.~ .about by the: penetratlon of a relatlvely cold south’ wind tothis’
"~ usually uniform equatorial climate. - ““The’ temperature may fall
~Labout8° (F.), and the natives shiver and-are liable to‘catch colds
. owing to even this slight drop from the normal.”. (W G Kendrew,-»
" The Climates of the Continents, 3d.ed:; 1937, p. 381, - ‘
‘fifl igid zone, n.—One of the climatic lelSlOIlS of ‘the; earth based 0
astronomical ‘considerations,: rather- than on actual: climatic' condi-
" tions.: The :North Frigid: Zone comprises the portion of the earth’s:
surface that lies north of the Arctic Circle; and the south frigid zone,-
~the. portlon south"of the Antarctlcv Clrcle See CLIMATIC CLASSI-[

e freezing point of sea

o front n—1; The line of Satersection'of & FRONTAL SURFACE, q.v., with -
it hor1zontal plane‘(e. g., the earth’s surface) ; or the lme on the -
earth’s surface, or-at higher levels, where two d1fferent air masses .
“meet. Fronts ‘above the earth’s surface are called upper-air. .cold
See: UPPER I‘RONT 2 Also taken by some as th
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boundary surf'lce, or: layer, of dlscontmulty separatlng two’ dlﬁ'er-' e
~ent air masses, which is:more properly the FRONTAL SURFACE, q:vey
- this'use of the term has the merit of cconvenience but is inexact.
+"When a stream of warm, light tropical air, for: example ‘meets a i
“stream’ of cold, dense: polar air,'the two air masses do not s1mp1y',,_ s
-mix, but are. separated by a definite’ sloping layer of discontinuity, - -
““the’ FPONrAL ZoxE, (. V:, beneath which the cold air underlies the = :
. warm air in the form of a flat Wedge The tropical air is lifted over /=
~the polar air, is cooled by exparsion, and develops. clouds: - In this
~case, the line on the ground,.next to the warm air, which nriarks
ayer:i.
“of dlscontlnulty Whlch faces the ‘warm. rur is termed the fron}tal

- the boundary:is called the front and that- side of the slopin

o surface

abrupt rise in. temperature, a wind shift, and clearing Weather

o falliin temperature, a’ wi
: Weather conditions. !

" FRONTOGENESIS ; FRONTOLYSIS. .
" frontal; adj —Pertamlng to'a front; as FRONTAL SURFACE, q. V..

~ the frontal zone next to the Warmer air. See FRONT, FRONTAL
ZONE. ‘

*1in the values of such elements.

[132]

~+ frontogenesis -

A warm. front is the hne of dlscontmulty at the front of an air - -
mass which is: replacmg a retreating .colder -air mass. The: slopeﬁf'*‘?f !
of a warm frontal surface varies from -1-in-100 to 1-in-800.. Its -
—'characterlstlcs are cirrus, cirrostratus, altostratus, and. altocumulus e
- clouds, and rain. ‘A fter the passage “of the warm front there is an"

A cold frontal surface has a ‘steeper slope, ranging from 1-in- 95
0°1-in-100. It actively: dlsplaces the warm air by underrunning * = ..
it and forcing it upward and is thus marked by convective type =
- clouds:and thunderstorms. . The cold front, when the cold frontal :

~ surface intersects’ the surface, is also'the Well known WiIND-SHIFT
LINE, q. v.;'and, as it passes, the weather phenomena are an abrupt -
d;shlft and a marked nnprovement 1n'f?

I SIS VA S

“An oceluded: front (or OOCLUSION, q V. ) is formed When the cold
front overtakes the warm front:-of a cyclone; the warm air lying .
~ between them is forced upward -Occlusions may be of the warm-
“front type, in which the.air in advance of .the front is colder than
- that behind; the cold-front type, in-which the air in advance is the ~ -
e ‘warmer; or. of the neutral type, in which the air in advance and the -
“air’ “behind - are both- apprommately the same temperature See."~

frontal surface, n.—The surface of separatlon between two dlﬁ'erent i

- and adjacent air masses. Frontal surfaces are not mathematical sur- -~ .-
- faces, but rather layers or zones of tran51t10n -though their thlck-j',;
. ‘nesses ‘are so small- compared. with the size of the adjacent air .~
7 masses that they may. be considered surfaces for all practical pur-.
poses By convention, ‘to provide for unusually broad or.diffuse"
' transition zones, the frontal surface has been taken as that side of -

~fr0ntal zone, ; I—The reg1on of tranS1t1on between two air: masses,r
- .a'sloping layer of the atmosphere, separating air of different tem- -
‘ perature, density, or wind veloc1ty, Whereln there isa gradual change »

v,frontogeneSIS, —The ¢reation of anew FRO\IT q v.,or regeneratlon
of. an old one, Wh]Ch occurs, generally speakmg, 1n a reglon Where*‘

e e oo o

%
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: frontolys1s o frost : hne

Sl

~“there is a large temperature gradient and a converging wind sys- . .~
> tem, combining to bring into close proximity air particles of differ-

* . ‘ent ‘temperature, density, and speed and direction of movement. -
7> 8ée: H. R. Byerg, Synoptic and ‘Aeronautical Meteorology,.1937,

. Pp.147-155; S, Petterssen, Weather Analysis and Forecasting, 1940, . ‘ '

LoPppe 238273, i
- -~frontolysis, n.—The pro
“~ owing to the fact-that the air masses it separates have become one
- homogeneous whole.: It is the opposite of FRONTOGENESIS, q. Viyand

* is usually brought: about by mixing between the air masses or by .
~ horizontal divergence of the wind at the frontal zone, which causes. = .-

" the temperature gradient between the two air masses to-become so =
- 'small that the sharp discontinuity needed to sustain the front dis- -
- appears.. "See: E> W. Hewson and R. W. Longley, Me
- . Theoretical:and Applied, 1944, pp. 265-271.. "~ -." 0 e
- frost,n.—1.'A light, feathery deposit of ice caused by the condensation
< . of ‘water vapor, directly in the crystalline form, on terrestrial ob- -
~jects whose temperatures are below freezing, the process being the:
~ same as that by which dew is formed, except that the-latter occurs -
[ gnl'y Bh‘eh“ the temperature of the bedewed object is above freezing. .
2 Sees DEW. Lo R S T e B

TR

" Frost is designated as “light,” “heavy,” or “killing” by the U.S.

Weather Bureau: “light” signifies 'one which has no destructive -
effect except to tender plants.and vines; “heavy,” a copious deposit,

* " but one which does not kill the stapld products of the locality; and - oy
- “killing,” one which is destructive to vegetation and staple products. -~ -~

79, The occurrence ‘of temperatures below freezing; however, in the -

" casé of light frost, white frost, or-hoarfrost, it is the befrosted ob-

jects whose temperature is below. freezing while the surrounding air
' is above freezing. -Black frost or hard: frost refers to a.condition

prevailing in late autumn when both air and terrestrial objects have .~ 5
" temperatures below freezing.. Vegetation is blackened, but hoar-- = -

" frost does not form. - This term is seldom used in the higher latitudes’
.- after winter has set in. - See: DeGrREE or Frost; Grazep Frost;.

. Rime; Grounp Frost; SiLver Frost; SiLver Storm; Siwver Traw; o

" Frost LiNE. -

_‘frost heaving, —The lifting of a surface by the internal action of ~

~ frost.” It generally occurs after a thaw, when the soil is filled-with . .
‘water. droplets and when a‘sudden drop of the temperature below - -

~freezing changes the droplets into ice crystals, which: involves ex- - Sl
. pansion, and, consequently, causes.an upward movement of the soil.- = == - -

_ Because the moisture is_not evenly distributed in the ground, the

" bulges are irregularly distributed:” The same phenomenon may af- -~~~ = .-

-~ fect a roadway and produce considerable bumpiness. = .- o0

0 Frost heaving is-identical with frost lifting; which refers to.
“the raising up of plants which, due to the alternate action of frost
“and thaw, lose their root holdand topple over. Fence posts are’

- similarly uprooted. . oin o s T
- frostless zone, n..—Same as THERMAL BELT, Q. V. * 0 o =f0 oo
- ~frost line, n.—The maximum depth to which the ground becomes"
-7 ~frozen; 1t may be given for a particular winter, for the average of -

cess by Whi(ﬁ:haa“fféﬁt","ﬁéeakéﬁstfbr, dissolves,

teorology -
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- several wmters 0 Qfor the extreme depth ever: reached In the
United States frost penetrates on the average to about an inch in
‘the south up to.over 60 inches in Minnesota and Maine; but in very

“ long:and. cold winters the extreme measurements’ have -been 100
inches'in Minnesota and 108 inches in Maine. The: “frost line

_réaches’ deeper and deeper as latitude'i increases, and finally a north-

“-ern point is reached where the ground is “everlastingly frozen,”
which means that it never thaws out completely, but only the surface
may melt each s spring and summer. ~ In spite of this; however, : agm-
culture'is carried on in the thawed- outuzpper layer of ground, < At
Yakutsk, Siberia, a boring showed 880 feet of frost penetration, and
even: then the' frost line ;jwas:not reached. - There does:exist, how-
‘ever, a point, or zone, below which’ frost cannot penetrate as the m;

-ternal heat of- the' “earth prevents it. -

: frost smoke, n.—A thick fog or mist most common-in hlgh latltudes
* rising from the: surface of the sea .when the relatively warm’ water

_isexposed to an air temperature much below freezing; also called- by
~several other names, sea smoke and frost mist among them.

““In.the ‘Arctic regions the rising of clouds of vapor; or steatmmghw
over the’ ‘open sea has:often been- observed in the presence of - -very.

.‘cold air, - The- phenomenon is'seen best when'the sudden opening
‘of a riftin. a solidly. frozen sea surface.exposes water to an atmos-
<phere which has been cooled to an extremely low temperature by

“radiation over the continuous.snow; surface. > Then the steam may’

<risein such clouds as to resemble the smoke clouds of a conﬂagra‘mon ,
¢ This phenomenon is simply due to the fact that the vapor pressure

. over the relatively warm sea water is so.much greater than the sat-

-uration pressure in the extremely cold surface air that evaporatlon
- takes place at a rate which immediately produces supersaturation,

~and condensatmn as steam, or sea, smoke fog, exactly as occurs over -

“hot water in an. ordinary atmosphere “The fact that this process

renders the cold air mass ‘unstable wherever it oceurs is shown by the

rapidity with which such vapor rises and dissipates, Therefore sea

moke can, develop into- a dense and persistent fog only under ex-

eptional. circumstances.”.  (H. C.-Willett, Fog and Haze, Their
,'Causes, ‘Distribution,’ and Foxecastmg, Monthly “Weather Rev1ew,

vol:~56,-1928, p. 444, )?ff‘See ARCTIC SEA SMOKE, FRosr Mrsr Sea

SMOKD STEAM Fog:

n——A cloud: form common o.the C 1ﬁ'erent types glven underk‘

~ CLoUD CLASSIFICATION, . V." :
““At-all levels, from-cirrus. to stratus, a vely thln vell may: form,

o delicate that ‘it may be alinost.invisible. - These veils seem to be.
most frequent on hot days,and in low latitudes. . Occasionally they.
may. be’ observed to. thlcken rapldly, forming clouds easily .visible,

- especially cirrus and-cumulus. - The clouds thus produced seem un-
stable however, and usually melt away soon after their formation.”
(U8 ‘Weather-Bureau, Codes for C oud Forms and States of the

. Sky, Circular S;1938, p. 18.) -

ffunnel cloud, n—The characterlstlc tornado cloud Wh1ch is often

.~ shaped like a funneél: This cloud develops in a low cumulonimbus

“¢cloud - mass, and the small e d r aches down towards the earth
See: TorNADO. . AR

e -
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‘gas constant‘ ‘

fus10n, n—In general the trans1t10n' of a substance from the solld t
“the “liquid ‘state, or-the ‘melting together of .two_substances. In'
,meteorology, However, the term is used with'reference to the melt
‘ing of ice, which takes place at the temperature 0f 02 C. or’ 32" F
iunder standard _pressure, 760 mm. T :
“If heat'is: supphed to a mass of- ;or snow,, he\ emperature ofk
‘the mass will rise to’ the melting point and remain at that point -
until the entire mass is reduced to’a liquidi’ This 1nd1cates that:
.certain amount of heat is requlred to'change i ice to water; it is called -
the heat of fusion, and the umt is ‘the amount of: heat i in_calories
required. to melt 1 gram of ice.» TheJatent heat of fusion of ice i
about 80; calor1esper gram - See: Latext Hea

. abbr—1.Abbreviation fo the ‘acceleration of GRAVITY, q
9. Abbreviation for. gloom (=gloomy: Weather) ‘in:th
;;-;VVEATHER NOTATION,q v, See: Groom. 7
gage (or: gauge), n.—General name for any measurmg mstrument
‘often used in combination with a specific term, such as rain gage 0
‘snow gage.. A barometer is sometimes’ called a weather gage.”
‘gale, n—In general a - wind with a velocity exeeedmg 30 miles’ a
“hour; -the: precise limiting velocitiés vary among the different-
‘Q‘meteorolorncal services. - In: both Brltlsh and - American practice, -
‘- ‘however, it is a‘wind- of force: 8 or 9.in the original BrauFort
- WEATHER. NotarioN: (q. Vi), 1. e;, the velocity is from 39 to 54 miles -
%> ‘an hour. “The U, S; Weather Bureau calls a' wind between 55 -and.
75 miles an’ hour a “whole gale”; the British Meteorological Office -
'apphes the term “strong gale” to the same. range.. -
-garia, n.—A thick, damp- fog on the coasts of Ecu do eru, an
72 Chile;~which, Wh1le not amounting to Tain, creates: a _raw,-col
‘atmosphere that may last for ‘weeks in winter along the coast and -
‘supplies most of the moisture in the area around Lima. = See: W.
- G. Kendrew, The Chmates ‘of the. Contments, 3d ed., 1937, 1 p. 8663
- . CAMANCHACA. /' : e
gas, n n—A" substance that is'in a state “in Wh1ch the coh ion is'so0™
,,neghglbl -small that it will. diffuse. throughout : any. enclosure ‘in-
-~ which:it 1s placed ; specifically, when the substance’is at a tempera--
- “ture above’its’ crltlcal temperature,” (L. D.' Weld, Glossary of
- Physics, 1937, p-89.)" A gas, then, has no definite Volume of its own,
-and no free surface. - Tt has. aany of the properties of a liquid; it
_exercisés pressure, is elastlc viscous, compressible, and expans1ble -
. The physical condition of a gas is ‘completely speclﬁed by its
ressure, temperature, and dens1ty /These three quantities are con: -
nected by the Gas EQUATION oF StaT; q. v. Since the-atmosphere,
omposed of several- -gases and water vapor, may-itself be treated.as"
> a’gas, this equation is of great service in solving many problems of:
-4 dynamic- meteorology See. ATMOSPHERE, CRITICAL STATE IpEaL:
- Gas; VAPOR. =
gas constant, n—The constant in the equatmn of state for a per foct:

GAS’ q: V.5 the characterlstlc gas constant and the umversal:*gasi




p gas édua_ti&n.,_gf_sf;afe i

. constant ‘miust be dlstlngulshed,thoughboth aré’ often denoted by
.- the: same :symbol, B. The universal gas constant, is properly mkE,

E - where m, the molecular weight, is always taken to be 1 gram mole; e

_ . hence the product mR is the same in any given system of units for = "
--all gases, 'and 'is about 8.315 x 107 ergs per degree per mole. -The:
- .7 characteristic gas constant is the quotient of the universal‘constant, -
-~ by the molecular weight of the given gas. It may be evaluated from
- measurements of corresponding values of pressure, volume, and tem- - -
- perature of a gas, and (apart from units) depends only on the kind = : S
of gas. For dry air, the characteristic gas constant may be takenin = -
©. o c.oges. units as 2.87X10° cm?/sec? per degree.  See: International .~
- Critical Tables, 1926, p. 18.. .~ .- LT e i

o Lf Qas,iequation~ of ‘state, n.—A" ‘felé@tioh" between the‘"vari‘dﬁlés Lthaf

',;"specify,the’thSical»State{Qf? a"gas, which results from combining =~ -
' law:(see Gas Laws). It may be written - .

~ gas laws, n.—Laws governing, strictly, the behavior of an Ikar Gas

. applied to the gases of the atmosphere; with the exception of water

~'Boyle’s law and Charles’

- where p is the pressure,- V. the volume, and 7 the absolute tempera-
-~ ture of the gas, and R is the universal Gas CoNsTanT, q. v. Experi
- ment has: shown that. the “permanent”. gases (excepting water
- vapor) ‘which compose the earth’s atmosphere, over ordinary. ranges -

 pV=RT

of pressure and temperature, obey this equation very closely. -

q..v., but sufficiently valid for the purposes of meteorology when:

vapor, to which, when it is near its liquefying temperature, the ‘gas

- Jaws cease to apply.. These laws are: (1) Boyle’s law: (named after -« . -

" .- is constant and

g

iy constant-volume gas thermometer, in which the changing pressure -

_ 7. its discoverer, Robert Boyle) which states that at a constant tem-
-~ _perature the volume of a given mass of gas varies‘inversely as the
© .7 pressure; or, that at a constant temperature the product of the vol-

- ume and pressure of a given mass:of" gas is‘constant; This law was

- - discovered independently by Ediné Mariotte, fourteen years after
- Boyle published it in 1662; hence'it is sometimes called” Mariotte’s

= dawe (ﬁ);Charles’, ‘law, determined by experiment in 1787, which
. states't. i

: Whéré “¢-1s.the’ témpératurév'fo
. ‘and so 1t is often referred to the “law of Charles and Gay-Lussac.” =

- 'pressure or the increase in volume of a gas when heated to indicate
" temperature changes. ~Hence it may ‘

thermometer, in which the varying volume occupied by a fixed mass.
- of vapor kept at the same pressur

at the thermal cocfficient of expansion at constant Ppressure -
the §ame;quj,.g11jgase§:‘phat‘is,*:; BRSNS e
TV ey

« 18 1573, very closely. - Gay-Lussac arrived at the same law in 1802, -

See; VAN per Waar’s EquaTion, = -

as thermometer, n.—An instrument which uses either the increase in

be Ofeitheroftwotypes’ the

e is measured at the different levels o

o

Al

s thermomeler 1

{7 era 4,ﬁ,‘asay,f'téhe"cé;iitig;réf(ie sééle; V. is the
.. volume of the gas at the temperature ¢, V, is its volume at 0° Ciand . -1

RS S
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- geostrophic dividers

- ‘gegenschein

" of temperature, The former is miore widely used, and; if hydrogen

= is the gas used, is considered the miost satisfactory of all tempera- -
. ture-measuring devices. See: A: W. Duff. (ed.), Physics, 8th rev.

‘Thermodynamics, 1941, p. 376; Sl o

" ed., 1937, pp. 196-201; J. H. Keenan,

‘R. B. Lindsay, General Physics, 1940, pp. 166-167. "

ST
" gegenschein, n.—Se¢: COUNTERGLOW. .. - o - Bl ;
" .general circulation, n.—The average or prevailing large-scale move- -
" ments of the atmosphere as represented.by the yearly means of all"
~“available records’ of ‘surface and upper-air.wind velocities,- which - -
~ fit into the average annual pressure patterns. Thus, in general, ..
" circulation is the mean condition and, to some extent, an idealized - -

- .

pictu‘r‘ekof;,thé}atmospherlc';vcirvculation’.;}ﬁthhé‘ actual circulation:on e
- individual-days includes the modifications and variations: due to -

~the migratory cyclones.and anticyclones of middle latitudes; on the

" whole, the general circulation is most’ apparent in the prevailing. =~

- westerlies and the trade winds.. - -
. % Various theories to expla ; s
.+ posed. Some are given in the literature cited below; the hypothesis -
. proposed-by C. G:*Rossby is outlined under Prrmary CIRCULATION, -
0 q.V."See: Vi Bjerknes, On the Dynamics of the Circular Vortex,
" (Feofysicke Publikas%'oner,'vol. 9, No.4,1921; D. Brunt, Physical and -

xplain thegeneralc1rculat10nhavebeen pro- s

- Dynamical Meteorology, 2d ed., 1939, pp. 3874175 H." :‘%ieﬁ’f

‘Synoptic and ‘Aeronautical Meteorology, 1987, pp. 63-75; A

' Geddes, Meteorology, 2d ed., 1939, pp. 135-144; B. Hauritz, Dynamic Fenn

“Meteorology, 1941, pp. 2542705« = <t s 0 e
applied to any light wind without any. uanti-

: - gentle, adj.—1. Loosely

- tative significance as to velocity.: 2. In the Beaurorr WIND SCALE, -
" applied to a BrEEZE, (..V.,:8 to 12 milés per hour’in’velocity, and ~ ..o
~ -~ denominated by Beautfort number 3. -3.:In the U. S.:Weather Bu-"

- reau,a descriptive word for a wind of the same velocity, 8 to12 miles
S perhour.. .o iosoiiis At D e

. ‘geoid, n.—The equiy otential surface of gravity which coincides with

 the mean surface of th’e"oceans’orf_theiearth.' “Under the continents”. SRR
"~ it is the surface to which the waters of the ocean would tend to con-- /-
= {form if allowed to flow into very narrow and shallow canals cut. .~
*throtgh the land.” (G. L. Hosmer, Geodesy, 1930, . 2492.) Thegeoid: . '~

- " may be regarded as the: true mathematical surface of the earth, as-
- distinguished from: the actual physical sur

- " reference.ellipsoid. - T

" geopotential, n.—The po

- level, numerically equal to the WOr.

S

face and from the ideal -

tentlal energy ofunlt ‘mass }éiativé 10 sea e t"
"that would be.done-in lifting =~ .

- the unit mass from-sea level to the height at which the mass i3
- located ; commonly:expressed in terms of the Dynamic METER, . V. =

2 See:B.Haurwitz, Dynamic Meteorology, 1941, pp. 1-3; Smithsonian
~ Meteorological Tables, 8th rev. ed., 1939, pp. ciil-civ. - =

~ geosphere, n.—The solid portion of the earth, synony_moué kWifV:h‘ﬂ‘lélf S

- “lithosphere.. The liquid portion is called Vthe;hydrosphe're;'a,ndithg B

" gaseous, the atmosphere.- -

‘geostrophic dividers, n.—An 'ihstriu’ﬁe‘nt, based ,ofi ‘the Sarfl‘e}pr'i'nQ ;
" ciples as the Grostropzic WIND SCALE, (. V., for determining the -

- velocity of the geostrophic wind from the data on a weather map. -

S




'?g‘e'ostrophickwindzi

? geostrophlc wmd n—A steady honzontal air motmn along stralght
~parallel isobars in an uncﬁangmg pressure’ field; with- gravity. the

- only external Torce,and in a direction: perpendlcular to that in which: = E

he Coriolis force (due to the’ ‘earth’s rotatlon),and the pressure
yradient force are acting equally and oppositely.  The wind velocit,
esultmg from this balance of forces 1s given by the equatlon ‘

, p' s the den51ty, 9.
S the pressure gradxent force and vis the geostrophm wind veloc1ty ~
-.The Grabrext WIND, q. V., results from identical ‘equilibrium condi-
“tions, except that the pressure field. is composed of curved isobars;
~ the geostrophic wind is obviously a special case of this more general
_type of air motion, since it occurs when the radius of curvature of
: the isobars:is infinite, i. e., the isobars are straight lines. -See:.
- Haurwitz, Dynamic Meteorology, 1941, pp..145-155; H. Jeffreys,
" On:the: Dynamlcs of Wind, Quarterly Journal of the Roy@l Meteoro-
- logical Society, vol. 48, 1922, PP:-29-47; On: the Dynamics of- ‘Geo-
~ strophic ‘Winds; ; Quarterly Journal of the Royal Meteorologlcal
Society; vol. 52, 1926, pp. 85-103."
eostrophic wind’ scale, n—A: graphlcal dev1ce by means of wh1ch
" the GrmosTrOPHIC. WIND: veloc1ty, q: V., may be conveniently. deter-
- mined from' a‘weather:chart. . It is usually made of some. trans-
parent material; with multlple scales suitable for use at different
~latitudes: - The de51gner of geostrophic wind scale takes . into ac-
“icount: (a) ‘the map projection. on which the" ‘scale is-to be used;
(b)- the isobaric -interval to:be:employed; (c) the density of ‘the
~-airj.and: (d) the units of velocity- desired. “See: B..C. Haynes,
i%»Upper Wind- Forecastmg, Monthly. Weather. Rev1eW, vol.*66,1938,
p: 4-6; C. V. Brown, A Design for Geostrophic Wind. Scale,*g
Bulletin’ of the’ AmerlcanfMeteorologlcal Somety, vol.- 21,1940,
Ef '178-181; 8. Lichtblau; A Design for aGeostrop 1cW 1d Seal
1; onthly Weather Rev1eW ol 65 pp.-109-110.
glac1al ‘adj. ——Pertammg to'a GLAOIER, q. V.5 apphed, e:. g
: perlods of widespread. glacler activity, parts. of the so- called ice
ages; also to the climatic conditions prevailing in these times. See
= Ce E P. ‘Brooks, The Evolutlon of Chmate, 2d ed., 1925 Chmate
. Through the Ages; 1926: 5
f,.glaclal anticyclone,: '—The sem1permanent hlgh pressure ‘area cap-
- ping either pole of.the-earth. :See; W. H. Hobbs, The Glacial
,,_Antlcyclones, 1926 NfShaW, Manua fMeteorology, Vol. 11, 1928
- pp. 255-956. " s &
glacier, ‘——An extenswe, slowly ﬂowmg 0 yf
in’a cold region where more snow-falls than is'melted ; the snow
is transformed into ice by pressure and,’ together with frozen’ liquid
~water,’ constitutes the body of the glamer 'Greenland is:covered
by a glacier, moving slow y -down to the seacoast, where its edges
drop;oﬂ:' as ieebergs; numerous /,mountam_ valleys throughout the =




- “glacier wind

" world,’such as the Alps, the  Alaskan range, the :Himalayas," con-=

T tain ;
© 1931, pp. 01109, 0 Ll T B

- i glacier wind, n.—A draft of cold air blowing out from a cave-like

© ... opening in the front of a glacier; caused by the density:difference

. -* between' the cold air inside and the relatively warm:air without,

- “Similar winds; blowing out during summer and in during winter,
- occasionally are found at the mouth of caves, called blowing caverns, -
V ‘Humphreys, Physics

- _of the'Air, 3d ed.; 1940, p. 165.). -~

" on the sides.of hills or mountains.” (W, J

_in the line'of sight.” This glare commonly is reduced by a passing

- dust as is the blue, for.instance.” . (W. J. Humphreys
.- Weather, 1942, p. 46.) - 2. Same as A1r Li6HiT, q. V.’
- glareice, n.—A smooth, bright sheet of ice." === =17, . S

- - glass, n.—A contraction-of the nautical term “weather glass” for a
~: mercurial barometer. - Sailors use the expression, “The glass is fall-
ing,” meaning that the atmospheric pressure is. decreasing. -~ = -
laze, n.—A transparent or.translucent coating of ice having a smooth:
- glossy. appearance. It is formed by the freezing of rain on ter-
“restrial objects. See: FrEpzing Rarw, 00 70w o

glazed frost, n.—In the classification of hydrometeors adopted by the
"+ Meteorological Office, the name given to’Grazr, q. v.- See: S. Pet- '

- < terssen, Weather Analysis and Forecasting, 1940 0.
~globe lightning, n.—Sameas Bary LicaTNING, q. V.- SR

.. gloom, n.—In the Braurorr -WrarHER NOTATION, q. V., the state of
. -ithe weather “when, owing.to dense:cloud: or smoke accumulation.

-« bility: at the surface being much impaifed.
' Manual, 1938, p/42.)- .7 -
- glory, n.—See: BRoCKEN Bow." . ooooon o SR
.- Gold slide, n.—“A special slide rule attached to the barometer and
ncorporating the attached thermometer; and having scales of tem-’
erature, index correction, latitude, and height dbove sea level. It

- p-82.). This device, used on many-British ships, is named after its
7 Inventor. ‘See: BAROMETRY, . S I D

! gradient, n.—1. The rate of change in the value of any quantity with:
:* distance in any given direction; in practice usually the rate of change

~given for a horizontal plane, or.for-the vertical direction; along a
~line normal to the isothermal lines or surfaces. The vertical tem-
gs{lature ‘gradient’ varies greatly and may be positive or negative.-
'hen the temperature decreases with elevation, the convention is to-
all the gradient positive 0o i ok

Ve,

.great glaciers.~ ‘See: C. F. Talman, A Book About the Weather,

“cloud:  Also it can be reduced by looking through yellow to reddish -
~-glasses since light of this eolor.is not nearly so much scattered by
Ways of thq

- International Meteorological Organization and used by the British:

- above the surface; daylight is very much reduced without the visi-

-gives the complete correction and reduction to sea level with suf-
~ficient’accurdcy.” (W. E. K. Middleton, Meteorological Instruments,:

_in a horizontal or vertical plane, m the direction of the maximum
ate of change. The temperature gradient, for’ example, may ‘be




.- Horizontal pressure gradients are usually measured along a-di-_.
- _rection normal to the isobars, positive toward lower: pressures, the '~ ' - |
" reyerse of the practices in abstract mathematics.” 'When the isobars = ;
~-are close together, the gradient-is said to be steep, and when:far: . =~
- apart; the field of pressure is said to'be “flat,” or the gradient, "
-fweak.” 2. In mathematics, the vector A ¥, where F is any function
A e f",'of "osition“.f' P LR R Ty v
. gradient wind; n.—Steady, horizontal, functionless, atmospheric mo- . .
- 2.~ tion in which the wind blows.paralfel to curved isobars in’an un<-
- changing pressure field, and the centrifugal, Coriolis, and pressure- =
. gradient: forces:balance.  The gradient wind velocity-is'the wind
- speed ' attained ;unider. these conditions. ' It does not occur at the . -~
~ earth’s surface, due to friction, but is closely realized at a height of; = -
~-roughly, 1,500 feet. . This does not mean that the wind has the same -
. value at all levels above; “but only that above this height-the velocity
- of an approximately steady wind is very nearly the gradient velocity. -
" appropriate " to- the atmospheric - density,  horizontal pressure .
- - gradient, and latitude at the place in question.” -(W.J. Humphreys, -

.. ~.Physics of the Air, 8d ed.; 1940, p. 121.)" " B e )
-~~~ The GrostrorrIc WIND, . V., is a special case of the gradient wind.
.2 See: Winp Verocrry Equations; D. Brunt, Physical and Dynami- -
- cal Meteorology, 2d ed.; 1939, pp. 187-202; E. W. Hewson and R. W.
- Longley, Meteorology Theoretical and Applied, 1944, pp. 101-104;
= - S.Petterssen, Weather Analysis and Forecasting, 1940, pp. 205-220.
- ogramygn—A c. g.s.-unit of mass; originally defined as the mass of
"+ "+ :1licubic centimeter of water at 4° C.; but now taken as-the one-

.~ thousandth part -of the standard kilogram, a mass preserved by the

S

.7+ - International Bureau of Weights and Measures at Sévres, France, . 7 = -
.. 'The United-States Government possesses two copies which are pre-
-+ served at the U. S.. Bureau of Standards, -~ oo
- gramcalorie, n.—Se¢: CALORIE, ="~ L e

“granular snow, n.—In the description of hydrometeors proposed by ="
.~ International Meteorological Organization, “precipitation of white, -
. ‘opaque, snowlike grains, similar to soft hail, but more or less flat-
-, ~tened or oblong in shape and generally less than 1 mm. in diameter, .
-+ - at least in one direction. " They, do not noticeably rebound or disin- - =~
= tegrate when' falling on hard ground.” ~ (S. Petterssen, Weather
~ L Analysis and Forecasting, 1940, p. 87.) - « 0 e

- _graphing board, n.—A clipboard holding a number of sheets of graph .
2 paper.:- “It consists of an ordinary clipboard, 14 inches square, on .
- - -one side of which a metal strip is mounted. The metal strip aidsin *,
- holding the form in place and acts as’a guide for a celluloid triangle, " -
-~on_which wind directions in degrees-are graduated.” An altitude =
. scale, indicating the assumed height of the balloon at the end of each = *
~ minute, is also graduated on the metal strip.” - (Instructions for = -
- Making Pilot Balloon Observations, U. S. Weather Bureau, Circular ' -

aupel, n.—German name. for .the hydrometeor called “grésil”.in
-~ French and “soft hail” in English, and formed by the freezing of =
- water droplets onto a snow crystal falling through a cloud: . Graupel
~ looks like little crumbly pellets of snow—miniature snowballs—and

f0)




‘gravitation S

ranges in size. from that of ‘coarse. shot to that of small peas See S o

C. F. Brooks, Why the Weather?, 2d ed., rev., 1935, pp.-228-229,°

gravrtatlon, n~—The force with Whlch accordlng to: Newton’s hy- R
. pothesis, any two particles of matter in’ the universe attract each. . = '
“other;itis d1rected along the straight hne joining the partlcles, and

:r1ts magmtude is. glven by the. equatlon

= Where mq and m, ‘are. the respectlve masses of the partlcles d2 1s the"j,*‘_
“square of the distance between them, and & 'is'the gravitation con-- =~ -

- _stant, approximately. equal to 6.67 ><10'8><cm3g'1sec"2 See: PR

‘ ’-‘Heyl and P. Chrzonowski, A New Determination of the Constant of =~
j Grav1tat10n, U S Bureau of Standards, Research Paper Report'ﬁl,‘_ :

. 1480,1942,

grav1ty, 7. —The apparent force per umt mass W1th Wh1ch the earth .
~“.attracts bodies near its surface, as measured by the acceleration of
N .' -a freely falling body relative to the surface of the earth: The direc--
" - tion of this acceleration defines the astronomical vertical.- Gravity -
- is the resultant of the gravitational attraction of the earth'and the

_centripetal. acceleratlon of the earth’s surface in pace due to 1tsf‘f

7

f ax1al rotation, L
., Gravity - may be expressed either as an: acceleratlon, e. g, “in

E j’cm/sec2 or as the equivalent: force, expressed ‘say, in’ dynes, that—fl'
“ would: produce this acceleration. . The apparent force W acting on ¢
" a body of mass m at a pomt Where the acceleratlon of grav1ty 18 g

s glven by the equat1on

. ’,',::and is called the We1ght of the body

.. 'The earth; because of its spher01dal form, does not attract bodies: =
’"accordmg to the simple law which holds for a sphere; furthermore, T
- the rotational ‘acceleration ‘of the surface of the earth varies with o e
- latitude. - Accordingly, the acceleration of gravity and the weight =~ =~
~of a given mass both vary with latitude at the earth’s surface; other . = . 7

“small variations also-‘occur because of topographical 1rregular1t1es RN Cey

g ~and the heterogenous composition of the earth’s crust. :

‘Gravity. also ‘varies slightly, in both magnitude. and. dlrectlon,l’;’, L
" with height above sea level.. "The concept of GEOPOTENTIAL; Q. V., 70 o
-~ hag'been introduced to take care of th1s var1at10n when necessary in 0k

T flanact work in dynamic meteorology. -

" The mathematical form of the relatlon of grav1ty to lat1tude may R
" bederived from physical theory, but the numerical values of the con- >
T stants must be determined by geodetic: gravity surveys. -Standard -
o gravity, adopted by - the - International :Committee on Weights -
" and Measures as the “accepted” value to which all measurements =
“.involving gravity are to be referred, is 980.665 cm/sec?  In meteoro- - o
logical work involving the reduction of barometric readings toa .
. common basis for comparison, the value of gravity at'sea leveland . |
© . 45°latitude, 980.621 cmy/sec?, 1s used by.the U. S:'Weathér Bureau. -
S _,See. Internatlonal Cr1t1ca1 Tables, Vol I, 1926, pp 37 395 401; o .

grawty oy




: 'grevity correction - .- f,‘ et g‘re‘en' sun

Smlthsoman Meteorologlcal Tables, 5’ch rev ed 1939, pp Xxxvul—‘c'é

“xliii.

'/grav1ty cofr ection, n —A quantlty Wthh must be applied to the read-‘" .
- ings of all mercurial barometers not located at sea level at 45° north
. or south latitude where the value of GrAVITY, q. V., is. taken as a .

“standard of reference. The correction is made in order t6 obtain

; .comparable pressure values all over the world, since the height of the: :
“mercury column varies with gravity, and grav1ty in turn varles Wlth:

elevation and latitude. -
gravity wind, n.—Same as KATABATIC WIND, q.v.*
= gray body, n. —See Grey Bopy, .

. greasy, adj.—Applied to the sky when the Weather is threatenmg, andﬁ' o - 9
" .- the sky appears oily and dlrty It is one of the characterls’uc marks -

“of Dayp Hazg, q. v. =

- Great Basin hlgh n.—An area of high barometrlc pressure centered e :
~ over the Great Basin region of Nevada, formed by the pilingup and. .~ -
. stagnation of air owing to the stablhty of the surface layersand the - -

- “natural barriers afforded by the topography of the Basin.

vkgreen flash, n.—A brilliant green coloring of the upper edge of the .

. sun asitis about to disappear at sunset below a distant clear horizon.

= The green is so vivid that the phenomenon is called the “ green flash.”
Tt is due to refraction by the atmosphere, which :disperses the last =

~spot of light into a spectrum and causes the colors to disappear
" .in the order of refrangibility.- The blue and green in the solar light
. are bent a'little farther downward than the orange and yellow, and

hence dlsappear last.- The same. phenomenon may also be discerned - A o

~ . at sunrise, 1 reverse order—blue, green, orange; and yellow—for
> -the blue and green, being most refrangible, then appear first. = See:
. G. Albright, Physical Meteorology, 1989, p. 855; W. J. Hum-

“phreys, Physics of the Air, 3d ed., 1940, pp 466—467 N. Shaw,

“Manual of Meteorology, Vol. 11T, 1930, pp. 67-68; C. F Talman,
-+ A Book About the Weather, 1931, pp 187-138.

greenhouse effect, 7i.—The thermal result of the fact that the com-,
‘paratively short wave length ‘solar radiation penetrates the: at-

©mosphere rather freely, only to be largely absorbed near and at the

‘earth’s surface, whereas the long wave length terrestrial radiation :

i

- - passes upward with great difficulty, ~This effect is due to'the fact -~ =

.. - that the absorption bands of water vapor, ozone, and carbon dioxide :- - -
are more prominent in the wave lengths occupied by terrestrial radia- - .~ -

" tion than in the short wave lengths of solar radiation. Hence the

 lower .atmosphere is almost perfectly transparent to incoming radi- -

- ation, but partially opaque to outgoing long-wave radiation. See:

- V. Conrad, Fundamentals of Physmal Chmfttology, 1942; poils -
.green sky, n A greenish tinge to part of the sky, supposed by sea-" -
" men to herald wind or rain, and, in some cases, a tropical cyclone.

~See: W. H. Pick, The Slgmﬁcance of a Green Sky, Quarterly Jour-

nal of the Royal ‘Meteorological- Somety, vol. 56 1930, pp.- 350—352 3 S

cf. p. 8364; and vol. 57, 1931, p. 30.

- - green sun, n.—A phenomenon due to atmospherlc condltlons such that' -

most of the solar ‘spectrum is absorbed, while the greefi rays are

unaﬁ'ected “The color of the sun at any tlme depends on the selectlve ,

f[142]




: kj’fglk'.éé’ale"l o

 ground water o

depletlon of 1ts rays in- traversmg the’ atmosphere Normally, the

. sun appears orange, yellow, or red, but a sun of another color, saya

“blue sun, is possible. -
Similarly, a green moon and" even a blue moon may be observed at

-+ sunset. The necessary conditions are a moon of one-quarter size in = - .=
" “the western sky, and. atmospheric conditions which cast green:-or ..

~ blue colored rays of sunlight up over clouds and mountaintops,

- .illuminating -the atmosphere in front of the moon, while the sun =

_sinks below the horizon. .See: C. M, Smith, Proceedings of the "

" Royal Society of Bdinburgh, Vol. XIIL, p. 116; ; Monthly Weather

- Review, 1906, p. 408.

¢ ‘V,gregale, —A strong: northeast wind of the central Medlterranean L
- grey body, n.—A rad1at1ng surface which is such that “whlle itsradia-
‘v tion-has the same spectral energy distributiof, its emissive power is™

“less at any temperature than that of a black body; and such that, "
“while not black, its. absorptivity is nonselective.” (L. D. Weld

+ Glossary of PhyS1cs 1937, p. 93.) Like a Brack Bony, q. v., a grey . - ; Sl
body -does not exist.in nature; but both are helpful concepts 1n R

- studying the problems of radiation.

ground fog, n.—A shallow but often dense Fog, q. v. of the radiation

“type, through which the stars may be observed at night. and_the’

sun in daytlme It appears first at the ground and remains there Bk

“even after it thickens. It is characterized by a temperature inversion

 whose base is at the ground and whose upper edge is at the top. of -
~-or above the fog. See: H. R. Byers, Synoptic and Aeronautical

Meteorology, 1937, pp. 192-194; E. W. Hewson and R. W. Longley,-
-, Meteorology : Theoretical and Apphed 1944, pp. 326-332; G. F.
Taylor, Aeronautical Meteorology, 1988, pp. 281-286. - o

ground frost, n.—1. A freezing condition injurious to vegetatlon,

“which is cons1dered to have occurred when a minimum thermometer

" exposed to the sky and just above a grass surface records a tem-. . s
~ perature of 30.4° I, or below. 2. Frozen ground ; the depth of frost - -

* refersto the depth of permanently frozen ground. ' Se¢: Frost Line.

: ground ice, n.—1. Tce formed on the bed of a river, lake, or shallow -

~sea where there is a strong current, while-the water as a whole re- -
~ mains unfrozen; also known as anchor ice, 2. Bodies of clearice
~1n more or less permanently frozen ground, such as the ice formed

~~ beneath: tundra surfaces, or the permanently frozen soil known also

- as ground. frost. - Other-synonymous terms are: subsoil ice,: un-

. derground ice, subterranean ice, fossil ice, stone ice. - See: E. Laf-
> fingwell, U. S. Geologlcal Survey, Professmnal Paper No. 109

1919, p. 180.

‘ ground inversion, n ——An increase of temperature with hemht in the '

layer of air just above the earth’s surface, which is especmlly fre-

quent in winter in continental interiors, and. which often prevails

-» in the morning after a-cold, clear, still night when' the earth.and =
“the air in ‘contact with. it have lost. heat by radiation:to space, - -~
- whereas- the atmosphere at roughly 1,500 meters -has not corre- -

~~'spondingly cooled and is hence warmer than'the ground. - -
ground water, n.—All-water below the land surface, , having its origin

=0in the downward seepage of surface Water and extendmg to a layer <

wo
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. ‘growing'season - - . ‘gustiness factor © 7

-of impervigus material. It s believed impossible for water to per- -
- colate farther than six miles below the surface because the pressure - .
at that depth is'so great that no pores or crevices can exist.”” The
top of ground water is called the water table, which may vary from
- the land surface to a certain depth called the permanent water
.- table; it is not level but slopes.generally with the impervious layer.
. growing season, n.—The season which, in general, is warm enough -
. for the growth of plants, the extreme average limits of duration ’
being from the average date of the last killing frost in spring to . -
that of the first killing frost in autumn. - On the whole, however, = -
‘the growing season is confined to that period of the year when the -
" daily means are above 42° F. The length of this season varies, -
“even in the same place, for different plants, for some:plants. can
~stand severe frost while others are killed by low temperatures above -
- 'the frost limit. It may also vary in different places for the same -
jeaes -~ plant; for instance, spring wheat requires 130 to 180 days to ma-
... _ture in-the Pacific States and takes only 100 days at Fairbanks,
- Alaska. See: AccumurLaTED TEMPERATURES; DAy DrcrEE. S
growler, n.—An irregular piéce of ice detached from an iceberg or:
floe ice, and’ very dangerous to ocean vessels; so called because of = = -
the sound it makes when rolling-in the waves. IR

7 774 Guilbert’s rules, n.—A system of precepts for weather forecasting, -
.77 announced in 1905 by Gabriel Guilbert, and based on three funda- .

~ " mental rules, all of which relate to the winds associated with a low."

: "See: A. E. M. Geddes,; Meteorology, 2d-ed.; 1939, pp. 365-366; G.
.2 Guilbert, Nouvelle Methode de Prévision du Temps, 1909; W. L. °
- -~ Milham, Meteorology, 1936, pp. 386-387." I 5
- . "gust, n.~1. A sudden brief increase in the force of the wind of more

-« “transient character than a SQuaLL, q.v., and followed by a lull or
* slackening of the wind. - All winds near the earth’s surface display
“ alternate gusts and lulls. The winds at about 1,000 feet above its
‘surface are comparatiyely smooth; but at the surface, owing to eddy ,
motions caused by surface objects and to thermal instability from -

. intensity of gusts increases as these eddy motions and thermal .=
- instability increase.” All winds, then, at the surface 'are more or
“less gusty; the speeds of the gusts may vary from 25 percent to.
100 percent of the average velocity, with a frequency of 80 to 40 .
gusts per hour. Winds are least gusty over water and most gusty
over rough country. In all cases gustiness decreases with elevation. - -
S 79 The violent wind.or -squall that accompanies a thunderstorm,
soseto o080 A burst or gushiof rain, R o S
.. gustiness, n.—The irregularity in the velocity of the wind, caused
.= 1" 7 either by the mechanical effect of surface irregularities, which create -
- eddy currents that disrupt the smoeth air flow, or by convection®
‘currents due to surface heating. See: TurrmAL; TURBULENCE;
- BumpiNess; GusT. e o . ‘ S Cion
" gustiness factor, n.—A measure of the gustiness of the wind. “The - -
. small scale variations in wind , .., are indicated very clearly on -
~-the records from a pressure tube anemometer. The velocity and
" direction pens both record a ribbon-like trace caused by continuous -

RTINS
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" convectional currents, the wind fluctuates greatly in speed: the o



and mpvid‘vkau‘f'm;t_iorklgj fdlloﬁing no obviou,s‘regu‘larity’ .. % the width = :
-+ of the trace is an“indication of the degree of gustiness, and a ‘gusti-

©-ness factor’ may be defined: o T R
' ' range of fluctuation in gusts and lulls "~ -
L - mean wind

“gustine's;s‘ factor=

~ The range is détermih,eci from the .highest gusts and lowest lulls -
* over a period, such as an hour, ignoring any very exceptional varia-

tion. The factor is conveniently given‘as a percentage; for example,

< ~if the mean wind is 80 miles per hour with gust up to 45 miles per -
-~ hour and lulls down to 15 per miles per hour, the range is 30 miles ; ~'l
. per hour, and the factor is 100 percent.” (R. C. Sutcliffe, Meteor- " - I

_ ology.for Aviators, 1st American ed., 1940, p. 95.)
: " ,

‘h., a?;br.—j—Abbréiia;tion for hail in the Beavrorr Weatmer NOTATiON; ,'

Qe W o e DT T BT T
haar, n.—“A local name in eastern Scotland and parts of eastern

- England for a kind of wet sea fog which at times invades coastal =
* districts. Haars occur most frequently in summer months.”  (The
- Meteorological Glossary, Meteorological Office, London, 3d ed., 1939,

o p.103) -

“haboob, 7.—A dense dust or sand storm on thé‘ﬂésérts'of Egjpt and

Arabia, or on the plains of India. The dust cloud may rise to 5,000 - k

feet, and the wind may be violent enough to unroof verandas and
-overturn light streetcars in the towns. - This type of storm lasts

about 2 hours, and is sometimes followed by heavy rain. In B

‘Egypt, it apparently results from a current_of relatively cold air

- - undercutting the warm desert air, causing intense convection and:

- the picking up of surface dust and. sand, which is hurled about by .
* " the turbulent air. - Other spellings are haboub, habub, hubbub. =
“.Bee: T. d. Sutton, Haboobs, Quarterly Journal of the Royal Meteor- ~ -

- ological Society, vol. 57,1931, pp. 143-161.

-Hadley’s principle, n.—An explanation of the trade winds 'giv»én by g
- ‘George Hadley in 17385, on'the basis of the effect of the latitudinal =

variation in the linear speed of the earth’s rotation on air movement.

*.As an explanation of the trade winds, his principle was dynamically
- incomplete. See: N.-Shaw, Manual of Meteorology, Vol. I, 1932,

- pp. 123, 289-200. " Cetehe ST ‘
hail, n.—i’recipitation in the form of balls or irregular lumps of ice,
- snow, and sometimes rime; to be distinguished from Suavy Harr,

P E - L L Do -
‘Hailstones are rarely spherical in shape, usually only roughly so;
they are often conical or pyramidal. In size, they vary from very -
small pellets to large lumps: one which penetrated a tile roof - : .
. measured 9.8 inches by 5.5 inches by 4.7 inches. It is said that'the - -
largest hailstone observed in the United States fell at Potter, Nebr.; =~
“on July 6,1928; it measured 17 inches in circumference and weighed . -
115 pounds, while many more hailstones occurring -in-the same '
storm were as-large as grapefruit.. “At Cazorla, Spain, on Juhe -

ey
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.. Dynamic Meteorology, 1941, p. 48. , , S
- _hailstone, n.—A  single unit of Ha1wL, q. v., varying in size from that

S

- have weighed four and a half pounds.”. " (C. F. Talman, A Book-

- © About the Weather, 1931, p. 79.) .~~~ . o
~Hail, therefore, is sometimes destructive of human and animal = v

“ hailstorm

i 15,'f1899;‘hduses were crushed ‘uhder blocks of ice Which. are said to

~life, because of its excessive sizé and weight. Ordinary hail is al-

* ways the scourge of growing plants, especially grapes, olives; to--

- bacco, -and hops. It is extremely dangerous to aircraft.” -

Hail occurs almost exclusively in the front portion of a violéi}f

- or prolonged thunderstorm, and never occurs when the: surface

1931, pp. 75-82. -

" hail stage, n.—-—The.parﬁ ‘of the ADIABATIC PROCEss, g. v.,"whit;h‘theo\-y v
retically begins when the ascending air has cooled to 0° C. and-its -

T temperature is below freezing. Hence it 'is a summer rather than -
"2 winter phenomenon:.” Its mode of formation is:described under -
* “HaILSTONE, q. v.  See: C. F. Talman, A Book About the Weather,

" liquid ‘water content has'begun to freeze. - The temperature is’ .

* . supposed to remain coristant at the freezing point, even while the

-air continues to rise, until all the water has turned into ice. The phe-

- nomenon. of supercooling, however, shows that the hail stage fre-
" ‘quently does not actually take place in nature; and, furthermore,
it cannot occur in a pseudo-adiabatic process—one in which the

.. condensed water falls out of the ascending air. See: H. R. Byers, -

Synoptic and Aeronautical Meteorology, 1937, p. 32; B. Haurwitz,

.- of a pea to that of a grapefruit, and sometimes even larger. = * -

“The “process by which the nucleus of the hailstone is formed, -

* and its layer upon layer of snow and ice built up, seems to be as fol-

““lows : Such drops of rain as the strong updraft within the (thunder) -~ -
“cloud blows into the region of freezing temperatures quickly con- -
" geal and also gather coatings of snow and frost. After a time, each = = .
" Incipient hailstone gets into a weaker updraft, for this is always "~ -+
" irregular and puffy, or else tumbles to the edge of the ascending - ‘

~column.” In either case, it then falls back into the region of liquid

'~ drops, where it gathers a layer of water, a portion of which, at once,
is frozen by the low temperature of the kernel. - But again it meets .-

“an upward gust, or falls back where the ascending draft is stronger,

- +and again the cyclic journey from realm of rain to region of snow.

is begun; and each time—there may be several—the journey is com-
pleted, a new layer of ice ard a fresh layer of snow are added.”
*(W. J. Humphreys, Physics of the Air, 3d ed., 1940, pp. 360-361.)

" Thus, by the time the hailstone reaches the earth, it has acquired

" an onion-like structure; though some hailstones fall to the surface
" ag lumps of clear ice, having grown without undergoing a number of’

~ vertical excursions. See: J. G. Albright, Physical -Meteorology,.
1939, pp. 251-253 ; D. Brunt, Physical and Dynamical Meteorology, . -~ . -
-9d ed., 1939, pp. 55-56; E. W. Hewson and R. W. Longley, Meteor-- = -

PR AN

~ ology Theoretical and Applied, 1941, pp. 319-320.-

B :

e

V,')\thailstorm,.,n.—A storm, generally a severe or prolongéd“"t‘huﬁder-f '
" storm, in. which hail occurs.. See: H. Landsberg, Physical Clima- - = -
- tology, 1941, pp. 183-185.- G g T R Ty
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b




halrhygrograph URERL AN Q S ,hglcybn day's:

" hair hygrograph, n.—An ‘instrument for measuring and Tecording
-~ humidity by means of the variations in length of a strand of human
»hair; when freed from natural oils, hair has the property of increas™

..+ “ing in length about 214 percent of its original length when the rela- -

~ - “tive humidity ‘changes from 0 to 100 percent.. See: W. E. K.

. Middleton, Meteorological Instruments, 1942, pp. 94<99. .~
hair hygrometer, n.—A device for measuring relative humidity, less - -
. frequently used in meteorology than the Ham HyGROGRAPH, q. V. = -
. It generally consists of a frame in which a strand of hair iskeptat .
- approximately constant tension, one end being attached to.the arm o
" -of a pivoted bell'crank, the other arm of which is a balanced pointer
* -« for indicating the changes in humidity corresponding to changes
~'in the length of the hair. ~ -~ - . B

- halo, n.—General name of a class of optical meteors, which appear as . -

- colored or whitish rings and arcs about the sun or moon, when seen
" ‘through an ice crystal cloud or in a sky filled with ice crystals; they -

- -are due to the refraction of the light which passes through the crys-
- tals;and, in the case.of the whitish halos, to reflection from their
- surfaces. ‘A colored halo may be distinguished from a corona by "

“the fact that it has the red nearest the sun or moon, wheréeas the

corona has the red in the outer rings.

- Numerous varieties of halos are theoretically possible and many
- have been observed. By far the most common, however, is the 22° -
- halo or a fragment of it, “a circle of 22° radius, around the sun or -
- moon, red on the inside, followed by yellow and green, to blue on” = =
- the outside. It is produced by the refraction, by minute six-sided -
- columns of ice, of light that enters one side-face and comes out at .
.- .the second face beyond, after passing through the crystal in:the
" shortest direction parallel to the face skipped. In this case the
- direction of the light is changed on passing through the snow crystal
- by~about 22°, the red least and the blue most. When there are-
~myriads of such crystals in the air, pointing in every direction and _
turning- over and. over, the sky, whitish from scattered light, is - P
. lluminated also with this 22° ‘circle of Tefracted light.”. (W. J.
- Humphreys, Ways of the Weather, 1942, p. 289.) ~ -~ = . “..-
.~ For some other halo phenomena, refer to Parurrrc Crrcre, Par-
- HELION, Cirousrscrisen Haro, SuN Do, Sun Cross, SuN PiLLar,
- CrroUMZENITHAL AR, ANTHELION, ParanrtaELION; HEVELIAN
- Harp. See:J. G. Albright, Physical Meteorology, 1939, pp. 859-363;
W. J. Humphreys, Physics of the Air, 3d ed., 1940, pp. 501-536; -
- .C. F. Talman, A Book About the Weather, 1931, pp. 110-114; R. W, o
-~ Wood; Physical Optics, 3d ed., 1934, pp. 394-396; E. W. Woolard; . -+
.. The Geometrical Theory of Halos, Monthly Weather Review, vol.. " - .~
. 64,1936, pp. 821-325; vol. 65, 1937, pp. 4-6, 55-57, 190192, 801-302; -
<7 vol. 69, 1941, pp. 260-262. ; ~ R
" - halcyon days, n.—The name given by the ancients to the seven days’ "
.. -preceding, and the seven days following, the winter -SOLSTICE; ¢: V..
- "“This phrase, so familiar as expressive of a period of tranquility
- and happiness, is derived from a fable that, during the period just =~ -
- indicated, while the haleyon bird or kingfisher was-breeding, the =~

| [147] & e
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S _For along time previous to'the middle of the 19th éen’Eufy heé;tk

-

AT
nr -

. sea was always calm, and might be navigated in perfect seéuritgi by

" the mariner.” = (R. Chambers, The Book of Days, Vol. I, p. 726.) -

" harmattan, n.—-Name given, on the coast of Africa in'the region of - S
- ." . the Cape Verde Islands and the Gulf of Guinea, to the northeast -
' trade wind, which blows during the dry season (November to March) -
~ " directly from the Sahara Desert and is exceedingly dry and dusty.

Tt affords comparative comfort, however, when contrasted with the

- steamy heat of the rainy season, and hence is called the Docror, q. v.,.

for ifs supposedly healthful properties.. See: W. G. Kendrew,
' Climates of the Continents, 3d ed., 1937, p. 41. e

" haul, ».—1. In nautical parlance, to change the course ofa ship, espe-
cially so as to sail closer to the wind. 2.To change direction: applied ..

* to the wind in a sense usually identical with “to Back,” q. v.. “A
- distinction is often made between haul and veer, as said,of the wind.

' Perhaps the more general usage is to say. that the wind hauls from -

“ north to west (counterclockwise) -and veers from north “to east

(clockwise), but some authorities support the contra use.”! (Web-

ster’s New International Dictionary, 2d ed., Unabridged, 1939.)

-~ haze, n.—Fine dust or salt particles. dispersed through the atmos-"" o
~ phere, so small that they cannot be felt or distinguished individually~

by the unaided eye, but which diminish horizontal visibility - and

" give the atmosphere a characteristic hazy and opalescent appearance, -, -
- casting a uniform bluish or’ yellowish veil over the landscape and

~ /subduling its colors. These colorations serve to distinguish haze

‘from the grayish Mist, d..v., the thickness of which it may some-

times attain. .

ot 0 TheU. S Weather Bureau distinguishés between this’ kmdof -
... obstruction (which it calls Dry Haze) and Damp Hazg, q. v. See:
.+ Oprrcal, Haze; Haze LiNg; S. Petterssen, Weather Analysis and. -

Forecasting, 1940, pp. 88-39; U. S. ‘Weather Bureau, Instructions
for Airways Meteorological
- 44, 46. e

S In internatiohal f;metedrblogical*practice, a condition of atmos:
-pheric obscurity, caused by dust and smoke, in which the visibility -~

" ismore than 1 but less than 2 kilometers.

]

" haze line, n.—The boundary in the lower atmosphere between rela-

“tively clean and bright air above a temperature inversion caused by

- “smoke, haze, and the lighter dust particles will be carried by tur-
bulence up to the inversion where they will spread laterally under

| . the inversion to form a well-marked haze and smoke line; in the f‘
“absence of clouds at that level.” - (H. R. Byers, Synoptic and Aero-

' nautical Meteorology, 1937, pp. 58-59.)

. hazy, adj~—Term descriptive of a condition of atmospheric obscurity
-+ “due to haze or some other cause of poor transparency, such as OpTICAL

. Hazg, q. v.

‘heat, n.—A form 6f energy, most conimbhly manifested to the senses. :
by a rise in the temperature of a material body to which heat is *

" being transferred.

T

ervice, Circular N, 5th ed., 1941, pp. o

" surface TURBULENCE, q. V., and dust and smoke-filled air beneath; ' s

Ly - '~ was believed to be a kind of elastic fluid penetrating the molecules of e :
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heatbalance ~ - heatbalancé

o 'ni;ikttéf‘.vﬂ"l’his‘ﬂ/ilid'w'iva's" called “Calorié,” and was supposed to be
- indestructible .and uncreatable and even imponderable. = But this

 theory could not stand up against the objections proposed by ex-

" perimental physicists. - From the beginning of the 19th century . -

.~ many experiments seemed to show that heat was caused by work done .~
-upon a substance, whether solid, liquid, or gas. Boring'a holein .-

- iron, stirring a-liquid, or compressing a gas; all these processes

. ~Heat is simply the kinetic energy of random motion of t}ié,mt):leév .
 cules; a mass whose molecules vibrate faster than those of another:

generate heat. The theory thus arose that such operations caus ed
- the ultimate molecules of matter.to vibrate faster; and it was even-

‘tually established that heat.is a form of motion. :

- _is the hotter. - As a substance grows cooler, the molecular vibration
- grows less; until finally, with no vibration at all, absolute zero of

H

* temperature is reached, and the body has no heat. " -

“ " TUnits of heat:—It has been found that it takes the same amount

“of heat to raise equal masses of a given substance the same number of

degrees, to a given point on the temperature scale. The heat re- - i

- quired is very nearly the same at all parts of the scale, but there is

‘a small variation ; for instance, it takes almost 2 percent more heat. A
to raise the temperature of mercury 1 degree at 0° C. than it does

at80°C. . LT Y o ,
“The amount of heat required to raise a given substance 1 degree ..

k “is called its Serciric Heat, q..v. The amount of heat_required to-
‘raise 1 gram of pure water from 1415° to 1514° C. is called a Gram.

CaLorIE, or simply a CaLorIk, q. v.  The specific heat of any other

~ substance is the ratio of its specific heat to that of water. The large -

calorie, or the kilogram calorie, is 1,000 times the gram calorie.

" The British thermal unit is the amount of heat required to raise
“‘one pound of water.1° F.; it-is abbreviated to B.t.u.. .-~ -~

" Since heat is produced by work, and since heat again may be con-

~verted back into work, the gram calorie may be expressed in work

~‘ber of ergs in 1 calorie.

units, or vice versa. . The mechanical equivalent of heat is the num-

One 15° calorie=4.1852-0.0006 Abs. j’oulevs.’ "
“One: 15° calorie =4185 X10* ergs.- ,
*~ One joule’ =~ =0.2391 calories=10" ergs.

_ One 157 calorie=0.003965 B.t.u. ,

eat ‘barlan,ce, n.‘——The\equilibrium which exist€ on the average be-

- tween the radiation received from the sun and that emitted by the -
-earth. ‘That equilibrium exists is proven by the fact that the earth’s

- temperature is constant; for if it were emitting less radiation than
“‘was received, its temperature would. rise, and vice versa.

.~ On the average, regions of the earth nearer the-Equator than 3,'5»" I R
- ’latitude receive more energy from the sun than they are able tore- = -
- radiate, while latitudes higher than 35° receive less. The excess:

of heat is carried from the low latitudes to the higher ones by at-

~ mospheric and oceanic circulations, and is re-radiated there; thus

' there exists, in general, a meridional transport of warm air.poleward, . - ot
chieﬂy‘at high-levels in the atmqsphere; and a similgr flow of cold - ‘

R
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' heat capacity :

- heat capacity, n.—The quantity of heat, in- calories, required to raise =

e o ‘heat equator, n—1. The line connecting places on the. earth’s surface

" heat exhaustion, n.—A condition of low body temperature and low
- internal heat production, caused by failure of the body to respond .

- heat lightning, n.—Illumination from distant lightning Vﬁas‘hé'é,‘ gen-

air at the surface toward the Equator. ‘The heat balatice forms the
basis of the general circulation of the atmosphere. See: CircuLa- -

~TION ;- GENERAL *CIRCULATION ; ‘RapiaTION; Smithsonian Miscella- -

~ . neous Collection, vol. 82, No. 3; N. Shaw, Manual of Meteorology,- ey
Vol. I1I, pp. 105-108; D. Brunt, Physical and Dynamical Meteorol- . S

" ogy, 1939, pp. 126, 154.

the temperature-of a body 1 degree. If the body has unit mass,

-~ then the heat capacity. is the same as its Serorric Hear, q. v. ‘See: -

' TH]&gMAL CaP4crry.

- having the highest mean annual temperatures. This line is' gen-
- - erally north of the geographical Equator except over the Atlantic
- and Pacific Oceans, where for the most part it lies south of equator.

~The highest mean temperatures determining the heat equator are

* . not uniform around the circuit, but-are 5 or more degrees. higher

~ on the lands than on the oceans. It is believed that “the true cause -
* of the varying temperature along the heat equator is to be_found in -

.. the interchange of polar and equatorial waters by the ocean cur-:
" rents, whereby the equatorial ocean is somewhat cooled and the -
- polar oceans are much warmed; while on the lands there is no
such interchanging process.- The torrid lands are therefore hotter
~than the ocean of the same latitude; and the lands of high altitudes

- .are colder than seas alongside them. ‘The lands take.a tempera- .
- ture proper to their latitude, while the oceans attempt to equalize

héa{tpf condensatlon ',

™

e

the temperatures between equator and poles.” (W. M. Davis, Ele- - <

mentary Meteorology, 1894, pp. 64-65.) 2. The 10-degree morth .

_parallel of latitude which has the highest mean temperature of all-
- the latitude circles, including even the Equator. This parallel is:

therefore called the thermal or heat equator. . See: J. Hann, Hand-

book on Climatology, tr. R. D. Ward, 1903, pp. 200-201. ;

normally to excessively. warm weather. It is not the same as

HraTsTROKE or SUNSTROKE, . v. . See: C. A. Mills, Medical Clima- '

tology,-1939, pp. 196-198. .
heat laws, n.—See: TaERMODYNAMICS ; FUstow.
- erally seen near the horizon, toward or during the evening, often
~ with a clear sky overhead ; “usually explained as the reflection from
- the hazy air of the lightning flashes of storms below the horizon

4

-and too"distant to be audible.” It is called heat lightning because it
1s characteristic of hot weather when local thunderstorms occur.” i

’ - .(C. F. Brooks, Why the Weather?, rev. ed., 1935, p. 127.)

 heat of .condensation (or vaporization), n.——The‘amount,ofheat‘ A

- given up by a unit mass of a substance when passing from-the vapor.
.. to the Iiquid state; or, the amount of heat absorbed by a unit mass
- of a substance when passing from the liquid to the vapor state,

cases for the same substance at the same temperature. P

i _both at constant temperature. The amount isthe same’in both

e s
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~ heatoffusion

" the boiling, point, 100°. C., it will: bubble and gradually pass away - o

L If water Wlth a free surface at standard pressure is: brought\to

S -as.steam; the temperature, ‘however, will remain at 100° C. until

" all the water is boiled. away no matter how ‘much heat is applied.

" The heat absorbed after the water has attained 100° C. is used 'in

. two .ways: first, in giving additional energy-to the molecules; and

©.secondly, in. performlng the work of expansion 1 needed to transformil;’ s

: ‘the liquid into a gas. - :
‘The heat of vaporization of water at 100° C. is about 540 calorles '

“per gram. It is gfeater at lower temperatures. See: HEAT oF -

- Fuston; Heat of Sustiarion ; Larext HeaT,

| kheat of fusion (or freezing), n.—The amount of heat requlred “to

convert unit mass of a solid to its liquid state, at constant tempera-
‘ture; or, the amount of heat given up by 1 gram of a substance in

o passmg from ‘the liquid to the solid state, while the temperature-
- . remains constant. For one and thé same substance, the two amounts’
" sare the same. . The heat of fusion of ice (or latent heat) is'79.7

calories per gram. . See; Latext Heat; Hear Or CONDENSATION,

e ,'/'heat of subllmatlon, n—The amount of heat used when a sohd o

. changes directly to its: gaseous state in doing external work (that” -
o of expansmn) and internal work (that required to increase the -
.~ molecular velocity). . It is customarily measured in calories per.

gram, and would equal the sum-of the heats of fusion and of vapor-

21 _ization if all these processes took place at the same temperature. -

heatstroke, n.—See: SUNSTROKE.

“ "heat units, n.—See : HBAT. RS
- heat wave, n.—A" period of abnormally high temperatures, lastmg o

. more than ‘? day or so; also known as a hot, or warm wave. The .

~ varies, of course, with the locality, for a_spell of weather which -
-7 ‘would be considered unusually hot 1n one place might be normal for "

- intensity of heat mecessary for it to be regarded as a heat wave

o

~another in a more equatorward latitude. Furthermore, the relative

L moisture content plays an 1mportant partin determmlng the intens-

- “ity of a heat wave; in many instances, it is the excessively high-

- humidity rather than the temperature which makes the weather =

““so. uncomfortable. ~Sees Hear Exmavsrion;. CoLp Wave; R sz

-~ Ward, The Climates of the United ‘States, 1925, pp- 383—395
heavmg, —See : Frost HEAVING.

Heav1s1de layer, —Same as the Keunelly-Heav151de or the E LAYER, T

q
Lt helght n——l Commonly, vertlcal distance, - expressed as so many

‘linear units (e. g., feet or meters) above sea level or above some . -
other specified reference basis. - 2. Any measure or index of vertical

distance, e. g., Dy~anic Herenr, q. v: expressed in dynamic meters; "

. _-.orthe helght of an isobaric level expressed in pressure units such as

the MILLIBAR, q. V.. See: N. Shaw, Manual of Meteorology, Vol. I,

ex 1932, pp. xx—xxi.  3.. The moment of greatest intensity of a glven S

: * phenomenon, as in the phrase, “the height of-the storm.”

' ,helhgenschem, .—A luminous, white corona surroundlng and glorl-

- fying the shadow of an observer’s head cast upon a lawn, meadow, - :

£V stubble ﬁeld or. other uneven surface, When the sun is low. in the i

S
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- heavens; especially brilliant when the grass or other vegetation is L
- - thickly covered with dew. - It is caused by the diffraction of sun- .
- - light externally reflected from the dewdrops. . This phenomenon is -
sometimes called “Cellini’s halo,” since it is said to have been first
- noticed and described by Benvenuto Cellini, who regarded thishalo
- around the shadow of his head as a special mark of divine favor.” =
- . SeexW.J. Humphreys, Physics of the Air, 3d ed., 1940, p. 556. " B
-~ heliograph, n.—1. An instrument, used for signaling, which reflects =
“° 7 'the sun’s rays.from one Station to another by a system of mirrors.
. 2."A name given in 1840 by Thomas B. Jordan, an instrument maker

s s,

L e i ot

~ of Falmouth, England, to an instrument for registering the intensity = . |

- of solar light. 3. A French sunshine recorder, devised by Dr. J.
Dupaigne, which records the.duration of sunshine by the action
. of sunlight on ferro prussiate paper. “See: J. Dupaigne, A New -
- Heliograph, Scientific American Supplement, vol. 84, Dec. 20, 1917, *. - s
-, heliotropic wind, n.—The. diurnal component of the wind velocity, SO
" leading to a diurnal shift of the wind or-turning of the'wind with .

. the sun. . R o i -
<o 7 “The average direction of the wind changes slightly during the
© . day, both over plains and on mountaintops, the tendency being for
it always to follow'the sun, or; rather, the most heated section of the \
earth. That is, the wind tends to be east during the forenoon, south .

- (in the northern hemisphere) during the early afternoon, and west =~

~during the late afternoon and early evening.” This does not mean
that at each instant the wind really blows directly from the then
. warmest region, but that the actual changes through the day in the_
average hourly wind-directions can be accounted for by. a velocity
- component away from:that region.. The yhole sequence results
~ from the thermal expansion of the atmosphere (progressive from
~east to west), which causes an increase of pressure and consequently
an outward flow at all levels aboye the surface.  The area covered ;
-is so vast that the time involved, only a few hours, is insufficient for -~ -
- the completion of the convection circuit, so that even the surface
- winds are away from the most heated regions; as stated, and not -
- toward them, as in sea:and land breezes, for instance. The compen- .
~“sating or return current occurs at night, when the component, out--: .
-~ side the tropics at least, is from the higher latitudes. .In'reality the. °
entire phenomenon is only a diurnal surge, a flux and reflux,.of the

atmosphere due to diurnal heating and cooling.” (W. J: Hum-~ =~

. phreys, Physics of the Air, 3d ed., 1940, p. 146.) N AN

- helm, n.—1.~A local name for a violent wind in Cumberland and

- Westmoreland, England.. 2. A local name for the cloud which

- .. forms over a mountaintop before or during a storm in the districts = .~ .~

. justmentioned. T e

~_Hevelian halo, n.—A faint white Havo, q. v., also-calléd “the halo of

Hevelius,” occasionally seen 90° from the sun, and probably caused =~

© . by the refraction and"internal reflection of -the sun’s light by bi- ~

7 pyramidal ice crystals floating in the air. See:W. J. Humphreys, - -
R ,»E’hysics of the Air, 8d ed., 1940, pp. 528-580.. - = . . .. Tl o

R
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Hertz’s diagram -

Hertzs dlagram, ‘4‘-——A graph for followmg the thermodynamlc :
-changes taking place in adiabatically ascending moist air, intro-

hdle in theair SA7

duced by H. Hertz in 1844. This first adiabatic chart took into - |

account the Ham Stace; q. v., omitted on most diagrams. - Its
~*. ‘abscissa was absolute temperature, the ordinate was pressure, both =
~on a logarithmic scale; a set of lines gave the moisture content in - -
~ grams per kilogram; three adiabatic stages—dry, rain, and snow—

© were represented by three diagorals; and the ‘hail stage commded_, | b

' Wlth ‘the 273°:isotherm.

‘Tn 1900, Neuhoff modlﬁed’ Hertz's dlagram he Tetalned absolute o

'yg[temperature a5 -the abscissa, but made. helght the ordinate, and -

- showed pressures as-slanting cross lines. ~He drew the dry-and the - !

- saturation adiabats as stralght and slightly curving lines, respec-

~ tively. = This Hertz-Neuhoft or Neuhoff’s' didgram has since been o

 modified, but'remains the basis of the Apraparic Caarr and Pseupo- -
- ADIABATIC CHART; . V., in common use-today.. See: H. R. Byers, .

= Synoptic and ‘Aeronautical Meteorology, 1937, pp. 34—37 A E. Mj R

. - Geddes, Meteorology, 2d ed., 1939, pp. 160-162. :
. hibernal, - adj—Pertaining- to. winter. Its contrastlng term s
' AFSTIVAL. which pertains to summer.

’hlbernatlon, n—A state of dormancy, or-winter sleep, of many ani- . L

~.mals; with some, it is very deep; and ﬂley can_hardly be aroused,

while with others it is less deep and even intermittent. This state is
~induced, it is believed, by the ]Iga

See: AESTIVATION. -

ck of food Birds do not hlbernate T

r;_“hlgh adj—1. A descrlptlve term in the Internatlonal System 0f< TR T

. :Cloud Classification. ~“High clouds”. is the name for Family A, -
' comprising -cirrus, c1rrooumulus and cirrostratus clouds.  See:
. CLoup CrasstFIcATION. 2. Used as a modifying term in connection

. with wind, temperature, humidity, and pressure, generally with no

©...exact quantltatlve s1gn1ﬁcance —. Synonymous -with ANTICY-

- CLONE, Q. V. = - ‘
~high pressure. ‘area, n —-Synonymous with h1gh barometrlc area,
“Hrem or ANTICYCLONE, (. V.. ‘

hoarfrost, n.—Atmospheric moisture dep051ted through SuBLIMA- -

~ TION, (. V., upon terrestrial objects in the form of ice crystals by the" oY

- same process which causes dew but at a-time when the temperature
~+>of the objects is at or below freezing. - See: Drw; S. Petterssen, -
- Weather Analysis and- Forecasting, 1944, p: '40; C F. Talman, A

- Book About the Weather, 1931, p. 72. ’

o hodograph n.—In meteorology, a line connectlng the end pomts of

_ the vectors that represent upper wind velocities, derived by compu-
" tation from a pilot balloon observation, when these vectors are p{)ot-
S ted on polar co- -ordinate paper. ok
e hole in' the air, n.—An" atmospheric condltlon also called an AIR‘_V(
. PoCKET, q. v, ~which causes an aircraft to lose .altitude, often very
~ suddenly.- It is brought lit about by various conditions: (a) by flying .

into an area of descending air; (b) by flying into a region where the = k,

component of -air flow is more nearly in the direction of the flight -
- than it was formerly, or where the wind speed is less. . This term,

f__xwhlle at one mme in common use, does not of course, descmbe the\ e
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\ holosteriC’herometerf i

: ~real condmon of the air where the “hole” appears. to be,’ Whlch Wasf L
*- popularly but erroneously supposed to be a more or less vactious i

‘condition.

'holosterlc barometer, 7. ——-Another term for an ‘mero1d barometer‘ ERE
“The word aneroid means “containing no liquid”; while the Word Sl

‘holosteric means “wholly of solids.” See ANEROID
shomobront, n.—See¢: IsoBrRONT. ’
' homogeneous atmosphere, n —A hypothetlcal atmosphere in whlch

- the density is the same throughout, and the pressure at the surface = .
. is the same as that of the actual atmosphere. -Such an atmosphere;, ,
~would have an approximate altitude of 8,000 meters. See: H.R.

< Byers, General Meteorology, 1st ed., 1944, pp 1148-150.

horlzon, n.—1. Astronomical : the great 01rcle on the celestial sphere SNt
" halfway between zenith and nadir. - 2. Geographical : the line where =~

earth and sky appear to meet. - 3. Sea horizon : where sky and water
~-appear to meet. The dlstance to the sea hOI‘lZOIl 18 glven by the
formula v o

s (in mlles) 1 317\/h mn’ feet :
8 (in kllometers) 3.839 \/h in meters

where s—distance of hor1zon from observer and h—,helght of eye o

‘ above sea level.
See Smithsonian Geographical Tables, 1929 p. Ixiii.

horn card, n.—A transparent disk, used by sallors, with a dlagram :
- representing the average wind. d1rectlons and barometer falls in-
tropical cyclones, with the data for northern latitudes on one side - -
" and for, southern latitudes on the other. It makes clear ~why the:
~wind remains nearly constant from the same direction, increases, = .
-veers, or backsin the storm field. See: A Handbook of Weather for = "

- Seamen, Meteorological Office 879, London, 1935.

horse latltudes, —Belts or, more properly, cells of prevallmg hlgh s

pressure, located in the mean-at 35° north and south latitiide, which

‘migrate north and south with the sun, and are characterized by light

+ -variable winds (sometimes gales), and by clear fine weather; due

trade winds on the equatorial sides.

board during the periods of distress caused b; the continued weather

-changes, sudden gusts and calms, rains, thunder and lightning, which

_ are characteristic of horse latitude weather. - A more reasonable Fel

S eXplanatlon, however, seems to be that the.vessels, being so often - -
- delayed’ by the calms, ran short of fresh water and thus the crew i

. had to jettison'all or some of the ammals o
“hot wave, n n—See¢: HeAT WAVE.

e hot winds, n.—Winds characterized | by intense heat and extreme dry-
- --mess. _ In the United States they are especially frequent in the Great - -

oy Plams reg1on west of the Mlssms1pp1 River and to the desert reglons

i L]

_hot winds

to“the descendmg air.  On either side the pressure diminishes, re- .
“sulting in the prevailing westerlies on the poleward s1des, and the»

'+ The explanation usually given for the orlgm of the name is that : fid
o vessels in former years, employed in carrying horses to the West
Indies, were frequently obliged to throw some of these animals‘over-

e Wi ¢




" of the Southwest. They come during a general hot spell; in narrow - .
“bands, ranging from perhaps 100 feet to a half mile or so in width,
_with intermediate belts, varying from a few yards to a few miles in
“width, of somewhat less terrifiic heat between them. They usually ~

‘last for only a few hours, but may recur in rapid succession in the  ~ . -

same general locality. . Similar winds occurin other-parts of the =

world also, as in Australia and northern India. See: R. D.;Wa'rd,» L

- The Climates of thie United States, 1925, pp. 404409. . = = "
- humidity, n.—The state of the atmosphere with respect to water vapor

content; it may be measured in many different ways. See: Amso- — .

- vure Hummrry; Dew Pornt; Mixine Ratio; ReLaTive HoMiorry ;.
SaruraTion Derrorr; Speciric Humipiry ; Varor Pressure; WATER
“hurrieane, n.—1. A tropical cyclone, especially one in the West Indian
" Region. A cyclone originating in this region and passing north-:
. ward into the Temperate Zone 1s often called a “West India hurri-

_cyclone. If it is sufficiently severe, it justifies the display of “hurri-
- /cane warnings” at ports on the east coast of the United States. See: . -
- Tropicar’ CxcroNe; TyemooN. . 2. The designation of the highest

. wind force on the Beavrorr Winp Scars, q. v., applied to any wind
. exceeding 75 miles an hour (or 85 meters per second) in speed.

"hydraulics,( n.—A branch of engineering which comprises the study

cane,” even after it has assumed the character of an extratropical =~ . - o

q:. V.

v iiy«irodynamics',fn.;'l“hé branch/of’ 'myecﬁani‘cs' which treats of the ‘

_“motions of fluids, and has, therefore, many applications in Dy~amic -
“. . METEOROLOGY, (. V. : SRR T e T e
“hydrogenesis, n.—A-process of natural condensation of moisture in - -
- "the air spaces in the surface soil or rock: S T T
. “This process is said to be in operation in the desert of Sahara and .
~ other places around the Mediterranean Sea, and is supposed :to
. explain the underground water levels for which the rainfall supply
~ - seems-insufficient.” = (J. Gottmann, New Facts and Some Reflec--
. tions on the Sahara, (‘keographical‘ Review, vol. 32, 1942, p. 658.) "~
‘hydrologic cycle, n.—This refers to a series of water phenomena or -~ |
" “phases, namely: (a) precipitation from clouds falling on ‘sea and.
“land; (b) flow of water from the land to sea as run-off or seepage;
~(c) evaporation from falling moisture- (in-all forms) and from all
‘moist surfaces, forming the water vapor of the atmosphere;: and

S (d) condensation of water vapor producing clouds, thus completing

“thie cycle. - St A
‘hydrology, n.—*The science which treats of the phenomena of water
. in all its states; of the distribution and occurrence of water in the
- earth’s atmosphere, on the earth’s surface, and in the soil and rock. -
! strata; and of the relation of these phenomena to the life and activi-
:ties of man.” (A. F. Meyer, Elements of Hydrology, 1917.) -
-~ hydrometeor,, n.—Any product from condensation -of ‘atmospheric -
wa&er,vapor,;whetber formed in the free atmosphere or at the earth’s: =
surface.: - winid o Lo SRR R R e

. hydrometeor, ' T

- of the flow of fluids, especially the flow of water in rivers, canals,. =
-7+ “ete;; and which is, therefore, a branch of applied HypropYNaMICS, ~

e




'fhydrometeorology /l L hydrosphere

: The followmg three- fold class1ﬁcat10n of. hydrometeors follows
" that adopted by the U. S. Weather Bureau in 1938:

N

. L Liquid water droplets or ice crystals suspended in’ the air, e

i. e.,not falling from aloft out of clouds
1 Damp Haze
2. Fog—Light, Moderate, Heavy
3. Ice Fog (Pogomp)
4. Drifting Snow
...5. Blowing Snow .
- IT. Precipitation: products of condensatlon wh1ch
co(a): :IE*;all more or less contmuously or in showers
. Rain- ,

o

. Snow , v

. Rain and Snow, Mlxed

Sleet . . :° :

Fall almost exclus1vely in showers

. -Snow Pellets ‘

. Small'Hail

Hail ~ -

Never fall in showers

. Drizzle

. Snow Grains : o
. Ice Crystals . ‘ : -

'OJ‘UX(SPCO[\')H

S~
fe X
A

s
S®

HI Water (liquid or solid) depos1ts on _ground ob]ects, formed

by condensatlon, freezmg, ot subhmatmn
“ 1. Frost - ;
9. Rime—Hard and Soft

"8. Glaze

5 These hydrometeors are d1scussed under the approprlate entrles p
Differences exist between this classification and that prepared by
.+ Tor Bergeron for the International Meteorological Organization
. in 1937, See: T. Bergeron, Hydrometeor-Beschreibunigen, Inter-
. national Meteorological Organization, Publication No. 38, Sept.  ~
1937, pp.- 45-73; S. Petterssen, “Weather Analysis and Forecastln -
1940 Pp. 37—42 U. S.. Weather Bureau, Definitions " of Hydro-'
‘meteors and Other Atmospheric Phenomena, 1943; G. Hellmann,

“Classification of the Hydrometeors, Monthly Weather Review, vol.

44,1916, pp. 385-392; Vol 45, 1917, pp. 13-16; C. F. Marvin; Notes. . ‘, i
" “and Comments on Clas51ﬁcat1on of Hydrometeors, vol 45 1917,

pp. 17-18.

hydrometeorology, k —-A branch of meteorology treatmg of the
~ water in the atmosphere, and of prec1p1tat1on and its after effects

. such as run-off, floods, ete.
hydrometer, —1 ‘An instrument used to determine the spec1ﬁc grav-'

ity of liquids. 2. The term applied by French scientists, both. to

‘instruments which' determine specific gravity, and also to instru-

. ments which measure rainfall, although pluv1ometre is the more g

" common term for-this-latter class

hydrosphere, —1. The water portion of the earth as dlstlngulshed"'\
from the sohd part whlch is called the LITHOSPHERE, q..v. In a
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hydrostatic equation- R 'y -~ hygrometer -

- more inclusive sense, the Water vapor in the atmosphere, the sea, ‘the
rivers-and the ground waters. -
hydrostatic equation, n.—The equatmn Whlch descrlbes the dynaml- :
cal state of the atmosphere When completely at rest relatlve to the o

surface of the earth:-
: l o
p (YA 9 R L
Where p= the dens1ty, a—~—the rate of change of pressure Wlth o

helght and g——the acceleration of gravity.
hyetal, ady —Of or pertaining to RaIN, q. v.
hyetal coefficient, n.—See : PLuvioMeTRIC, COEFFICIENT.

hyetal equator, n.—A line separating areas whose ralnfall folIows Lo B

. the(seasons of the Northern Hemisphere from those whose rainfall -

- follows the seasons of the Southern Hemisphere. - This line lies south /’ :

of the geographical equator to the east of the contments, and north

.of it to the west of the continents. See: Bartholomew’s Physwal e

‘Atlas, Vol. ITI, Atlas of Meteorology, ed. A. Buchan, 1899, p. 18.
hyetal reglons, n—Areas in-terms of which the rainfall of the world -

may be classified in accordance with some property or measurement -

of ‘rainfall. " For example, a world has been drawn- showing
hyetal regions ‘based on the seasonal dlStI‘lbuthn of rainfall: There -
-+ are five classifications: (1) Constant drought, i. e., no month with

six-days on which rain falls; (2) Perjodic rain, i. e. , rainy season in - »

_“summer, dry season in winter and spring; (8) Ramy season’ in:
-winter, dry season in summer; (4) Rain at all seasons, with either a,
- “summer of a winter and autumn maximum; (5) Constant rain, i. e.,

no month with less than fifteen days of rain. See: Bartholomew’s
Physical Atlas, Vol. II1, Atlas of Meteorology, ed.” A Bucha, o

1899 Chart 19.

hyetograph n—l A ramfall chart. 2. A form of self: reglstermg - :

RaIn GAGE, (Ctll v. See: W. E. K. Mlddleton, Meteorologlcal Instru- 2
ments, rev. ed., 1942, p. 105. - o
hyetography, N —&—The science Whlch studles the geographm dlstr1bu- o i
tion of rainfall.: L
hyetology, n.—The science wh1ch deals with PRECIPITATION, q.v: :
hygrodeik, n.—A form of hygrometer so arranged that the reIatlve
humidity, the dew point, and the absolute humidity may be directly
and quickly ascertained. It consists of wet and dry bu{,b thermom- -
-eters mounted on opposite edges of a specially designed chart which
has intersecting curves; at the top is a swinging index fitted with a -

-sliding pointer, by means of Whlch the Values of the above elements oo

- may be read from the curves. )
hygrogram, n.—The record made by a HYGROGRAPH, q.v.

hygrograph, n.—An instrument which makes a contlnuous record of e

. the . relative humldlty, the almost universal form ls the HAIR
. HYGROGRAPH, Q. V. :

hygrology, n.—The science whi h deals with HUMIDITY, q Voo =
',hygrometer, —An mstrumen%whlch indicates’ either the: relatlve G
humldlty or, in the case of.the dew point hygrometer, the dew pomt

669984°-——46———-11 : [157 ] \




- hygromefry . -

o isapplied. .
R PANE SN

~ hygrometry, n.—The branch of physics which treats of the measure- "' :
*. . ment of the humidity of the atmosphere and other gases. i

o e B s

e ‘hygrothermograph, n.—A ‘self-recording instrument, combining ‘;vkthéél
- -registration of both relative humidity and temperature on one record -

...« sheet. : Different’ colored inks are used to prevent confusion.”. The .~ -
~ . instrument operates in ever

.-and the THERMOGRAPH, q. V. -

hypsometer, n.—“An instrument for ‘m’éa‘sﬁri‘ﬂg the b'oil'ihgf pbih‘tstbf

.~ liquids, especially for the purpose of estimating elevations above sea .

 level.” - (L. D. Weld, Glossary, of Physics, 1937, 5 106:)
hypsometric-formula; n.—A formula for either redu i
- ‘readings to sea level (or other given height) or determining heights

by the barometer. 'See: Smithsonian Meteorological Tables, 5th -
o ed,rev., 1939, p. xliv; W. J. Humphreys, Physics of the Air;8d ed., =

1940, pp. 68-75.

hypsometry, n.—The scieﬁcy»éf'df iﬁeaéuﬂng'heights, ei‘thef,‘abdk\?é sea
.+~ level or above any other fixed plane.. ‘When a barometer. is used as™ -
. the means of measurement, the term BaromeTrRIc HYPSOMETRY, q. V., ~

1 .

iée‘, n.~The solid state Bf‘WATEk; q. v.,Whibh may-be atfained;inj the

‘atmosphere either by the freezing of liquid water or by condensation
- directly from water vapor. ‘Many forms of ice exist In nature:

- ---among them are snow, ice spicules, clear ice, frazil ice; anchor ice, -
- glacier and iceberg ice, glaze, and -icing on aircraft: ‘As far-as =
* known, ice appears in nature only in the crystalline form. = .. -

-~ of the air. - The various types of hygrometers may be divided into: =

- 1. Those using Hygroscopic substances, which respond to the changes =~

~~ in the relative-humidity; e. g., the Harr HycrOMETER, ¢. v. = 2. The -
- *."dew point hygrometer ; sée Dew PorNt ApparaTUS. ~ 3. Absorption e

‘hygrometers, chemical" (little-used -in meteorology) and electrical =~

- (used in the RapiosonpE, q. v.). This latter type, based on the =

- variation of the electrical resistance of a film of hygroscopic chem-. -

~+ . lecal, is much more responsive to variations in relative humidity at- ..

.z low temperatures than the hair hygrometer.: See: W E. K. Middle-

- ton, Meteorological Instruments, rev. ed., 1942, pp. 88, 94-100-199.

y particular similar to the Hyeroerarm - -

cing barometric. " :

Foys -

<~ -Ice has;interesting mechanical properties. 'Though;,briftl;;iasn' ERER

- rock salt, it may also be bent into a permanent set.. On:the other " -
- - hand, it seems perfectly elastic under small stresses. - At very low P
- -.temperatures it loses its usual §lippery quality and becomes sticky;- o

-+ under’ préssure, however, it melts and becomes very slippery, due . - =

% to the formation of a thin filin of water on the surface. . - S

. Descriptions of the various kinds of ice are given under the proper - -

'ﬁheadings.“ v

" ice age, n.—A period of geologic history .during which considerable -~ = -
. portions of the earth were covered with glacial ice.  There have been’
-~ many-i¢e ages in the geological history of the earth; during some,
. the ice sheets were sitiiated in‘the polar-regions, but in others-they = "
7+ ‘were in equatorial regions. Inthelast ice age, the Pleistocene, about - - "
.- one-fifth of the earth’s surface was glaciated atone time oranother, =~

X e - s i
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iceberg . - Sl _icecry’s'ta]s_,‘

. but not all at one tnne, and the ice sheets d1d not radlate from the -
polesin a regular manner. It is.believed: that-at the present time,
we are living in the later period of the Plelstocene Ice Age ie. the
glaciers are still retreating. 5

- iceberg, n. —A mass of LAND Icr, q v Whlch has broken away from
its parent formation on the coast and either floats in the sea. or 1s
stranded in the shallows; commonly referred to as berg. - g
~ The_giant icebergs of the Antarctic may be tens of kllometers :
‘wide and up to 100 kilometers long; they may rise 90 meters out -
of the water, corrésponding to & thickness of about 800 meters.
They have been mistaken for islands. In'the Arctic, icebergs gen-
erally lesser in size, originate from glaciers, particularly on Northern -~ "/
~ -Land, Franz Josef’s Land, Spitzbergen, and Greenland; the'last - .~ ~ -
named produces from ten to fifteen thousand a year, while the - :
glaciers on the first three islands are.small and produce only. small
icebergs. _ The bergs drift south with the Labrador Current; they. -
““reach farthest south off the Grand Banks of Newfoundland 1 in the -
months March to June or July, where they represent a serious men-
" ace to shipping.” . (H. U. Sverdrup, Oceanography for Meteorolo-
" gists, 1942, p. 222 _cf. pp. 217-222.) :

ice blink, n..—The ~white or yellowish-white glare on the sky produced
by the reﬁectlon from considerable areas of sea ice. b

ice cap, n.—A perennial cover of ice and snowover an extenswe area
~ of land or sea. There are several ice caps in the world, the most

* important being those on the Antarctic Continent, on Greenland
and in the Polar Sea which lies to the north of- North America. and

“eastern Siberia and extends beyond the Pole. . The precipitationon.
the ice caps is light, but steadily accumulates except for.the losses r
by evaporation and by movement of glac1ers out to sea. See; Gra

CIAL A NTICYCLONES.

1ce-cap climate, n.—The chmate pecuhar to an ice-cap reglon The :
data on this climatic type are meager, but in general the mean annual
temperatures vary from about —10° F. at the North Pole to about e

' —380° F. in the Antarctic, and freezing Weather prevails all the- . =
time. The precipitation is light, especially in the interior of the -
‘ice caps, where there are practmally no storms. -Gales occur locally .
“at their margins. See: G: T. Trewartha, An Introductlon to:’ e

" 'Weather and Chmate, 1937, pp. 339-341. ~ L

lce ‘cavé, n.—A cave in which ice lasts through the whole ¢ or the' g1 eater
‘part of the year. The explanation of this phenomenon lies in the
fact that in winter the cold (and hence heavy) air flows downward :

- into the cave and displaces:the warmer air which rises and flows =~ = .

~away. Water enters the cave either by percolation or by flowing'in _

“at-the top and freezes there. In summer, the warm surface air/
- cannot flow downwards-into the caves; hence any slight warming

. within the cave_takes place by the slow process. of: conduction of -

- heat through’%‘ne overhead column' of air or through the ground

- _"and this process is not in general sufficient to melt theice. -~ ch

1ce crystals, n.—1. “The form in which Icg, q. v. , always. ( as‘far as - -

" known) occurs in nature. - Five types have been- dlstmgulshed hex- -
agonal columns, hexagonal pyram1ds, hexagonal plates, trlangular
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“eeflowers - T e S IcefPol'é*l

’ plates, and twelve sided plates Thelr gene51s is the same as that of
.. a raindrop, i. e., cofidensation upon some sort of ‘a nucleus; and .
- .+ the hexagonal is the usual form, but it is varied by countless patterns‘
-~ of interesting and intricate design. - These designs depend,"it is’
- believed, on the life history of the crystal, the temperatures :and -
: mmsture conditions it has experlenced The union of several ice - .
crystals produces a SNOWFLAKE, ¢.'v. 2. A HYDROMETEOR, (. V.,

which never falls in showers, consisting as it does of tiny unbranched . e

spicules of ice which seem to float in the air. It is distinguished *
from Ick Foa, q. v., by the greater visibility it permits. ~Ice crystals -
often give rise to a 'SoN Prri: AR, . V., or to other optical phenomena. -
- 8ee: U. S. Weather Bureau, Deﬁmtmns of Hydrometeors and Other ‘
- Atmospheric Phenomena, 1943, p. 28. ‘ ah
: lce flowers, n.—1. Formations. of ice crystals within a sheet of i 1ce, or; S
on the surface of quiet, slowly freezing water, which assume beauti-
- ful, flower-like designs. - See¢: E. ' W. Dorsey, Propertles of Ordlnary‘ :
: Water Substance, 1940, p. 405.. 2. Delicate tufts of hoarfrostor - = .
- rime that occasionally form-in great abundance on surface ice. See. o
~C. F. Brooks, Why the Weather?, rev. ed., 1935, pp. 258-259, 8.
Toliated or wire-like forms taken by ice in: certam soils, when, upon' R
freezing, it emerges -bodily from’ small cracks in the: s011 surface ‘
See: E. W. Hilgard, Soil; 1907, p. 119. - ;
“ice fog; n.—A HYDROMETEOR, q. v which consists of a fog formed of
ice spicules, usually under conditions of clear, cold, windless weather. - -
Most frequent in the higher latltudes, it also1i is known as frost in the S
- air, frozen fog, pogonip, ete, . - ‘
1ce fringe, n. —A deposit on objects, not of frost from the Water vapor
of the atmosphere, but of moisture exuded from the stems of plants -
. arﬁl) appearing as frosted fringes’ or.ribbons; it is also called an ice -
‘ribbon.

“The ice ribbon is produced by the freezmg of water that rlses,~ = x |

by capillary action, in one or more sap- tubes; and.comes-to the
surface mainly, if not wholly,\through a row of minute openings. -
“ This. Water comes from the soil direétly and not by way of the line
roots.” . (W. J. Humphreys, Ice Rlbbons, Scientific Monthly, Nov. S
1925, pp. 511-514.) i
“Icelandic low, n.—The sennpermanent low pressure area centered St
‘over the northern part of the Atlantic Ocean, generally in the vicin- -
1ty of Iceland. - Like the ALeuTian Low, g. v., it is an important’ = -
~CENTER OF AcCTION, q. V., for_the Weather of the mlddle and h1gh :
- northern’latitudes, espec1ally in the winter. : S
 ice needle, n.—A thin shait of ice, also called an ice splcule, Whlch :
" - seems to float in the air when rendered visible by sunshine.  Cirrus
“clouds are mostly composed of ice needles. See: Ice CRySTALS.
lce point, n.—The temperature, 32° ¥., 0° C., 273.1° K., at which -
- WATER, q- V. freezes under normal atmosphemc pressure, 1,013 - -
- millibars. =
- Ice Pole, n. —The center around whlch ice in the northern latltudes is g
- distributed in a series of concentric belts. “The Ice Pole, or'pole -
. of inaccessibility as it is sometimes called, lies in the vicinity of lati- = = . -
tude 83° to 85° N and longltude 170° to 180° W” (E H Slmth RS i

[160]



o

National Research Council, Physics of the Earth, Vol. V, Oceanog-. .~ = "
‘raphy, p.895.)" =« - o Gl D B e e T

ice ribbon; n.—See »IcE FriNge, - - B e

ice storm, n.—A storm characterized by the falling of rain from a

. relatively warm layer of air aloft to the surface of the earth when--

‘the latter is at subfreezing temperatures, and the consequent: freez-

" ing of the rain as a film of ice on terrestrial .objects; also-called -
freezing rain, silver thaw, glaze, and, mistakenly, sleet storm: “Such. -
storms often do great damage by breaking down trees -and-wires,

.especially when accompanied by wind ; sidewalks, streets, and high-~ "~
~ways become coated with ice, to the great inconvenience of and seri- . -

‘ous hazard to pedestrians and motorists. ~Air traffic, also, may be. - -
considerably ‘hindered.” - (J. G. Albright, Physical Meteorology,

1939, p. 256.) = See: C. F. Brooks, Why the Weather?, rev. ed.,; 1935, = .
pp. 178-180; C. F. Talman, A Book About the Weather, 1931, pp. .+ .

. 8391, - R - RS
icicle, n.—Ice in the shape of a spearhead, hanging point downward -

from a roof, rail fence, cliffside, etc., and formed, in sizes ranging

- from those of finger length to some.3 feet in diameter and 25 feet = - -
long, when liquid water from a sheltered source comes into contact .. :
with subfreezing air and freezes more or less rapidly as it flows.

See: C. F. Brooks, Why the Weather?, rev. ed., 1935, pp. 268-269. -

icing (of aircraft), n.—The formation of ice on an aircraft in flight,

" often to the extreme peril of its occupants; it is caused by the freez-
ing of liquid water droplets which strike the leading edges and ex- = - -

" posed -surfaces. “There: are only two fundamental conditions for-- - -
ice formation : first, the plane must be flying through visible water: .. -7
in the form of rain or cloud; and second, the temperature of the

“-liquid droplets must be 32° F'. or below when they strike the air-
craft. .o - o T

“ce can form at any temperature below 82°-F. and has been ob- - - = -
served at temperatures as low as —40° F." The heaviest icingusually. . =
occurs in the range from 15° to 32° F.”  (B. C. Haynes, Meterology -~ ..~
for Pilots, 2d ed., 1943, p. 167.) The ice may be any one of three

. kinds: clear ice or Graze, RimE, and Frosr, q. v. It weighs down:
the aircraft, decreases its lift by deforming t%e airfoil, lowers pro-

. peller efficiency, freezes controls, and may even render a motor in-

" operative by -accumulating ‘in the carburetor. See: H. R. Byers, " :

.- Synoptic and ‘Aerohautical Meteorology, 1937, pp.:227-237; B. C.

" Haynes; op. cit., pp. 167-183; E.. W. Hewson and R. W. Longley; -
Meteorology Theoretical and- Applied, 1944, pp. 361-368; E. J. -
Minser, Icing of Aircraft, Air Commerce Bulletin, vol. 6, 1934, pp.

. 144-149, Studies of Synoptic. Free-Air Conditions for Icing on .
Aircraft, Bulletin of the American Meteorological Society, vol. 19, .
1938, pp. 111-112; G. C. Simpson, Ice Accretion on Aircraft, Pro- =
" fessional Notes, No. 82, London, Meteorological Office, 19375 R..C. = - -
Sutcliffe, Meteorology for Aviators, 1940, pp. 138-143; G. F. Taylor, -

Aeronautical Meteorology, 1938, pp. 313-318. R
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