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'THE WEATHER
Iv

ARK Twain’s comment that everybody
talks about the weather but no one seems to
do anything about it will some day lose its signifi- -
cance, because we are steadily adding to our
knowledge of the weather and soon shall do much
about it. The ancients observed weather phe-
nomena and built up a considerable lore in an
effort to either account for weather changes or to |
-forecast them. But only during the past 50 years
have we really made progress in a scientific study
of atmospheric variability. This investigative
work has beén carried on by a handful of patient
pioneers. We need more people to join in the
research and help these faithful few.

Universality Weather is the common subject of

conversation among the peoplesin.
every “corner” of the earth. In the northeastern
part of the United States and northwestern
Europe where tremendous changes occur in short -
periods of time and in rapid succession, remarks’
about the weather are probably more frequent
than in the lowlands of the Tropics where the
weather-changes from day to day are not so
striking. Yet even insuch regions, the occurrence
of the daily afternoon thunderstorms, the velocity
of the storm winds, and the variations in humidity




give occasionfor some discussion.. Againin the hot
desert, the native is concerned with sand storms
which impede his travel and often imperil his life;
or, onthe other hand, he bends in thankful prayer
when a rare cloud precipitates a little moisture for
the first time in a year, or two, or three years.
The variability of his weather may not be so great
as that in the areas of a humid intermediate
climate, but none-the-less vital to him.
Everyone experiences days when he feels un-
commonly well—*“full of pep,”” and again days of
depression, or languor, or of restlessness. A
thousand and one reasons may underlie these
changes in our state of health, but careful correla-
- tion between the variability in our physical and
oftentimes mental condition, and the barometric
pressure or atmospheric humidity will show avery -
close relation. High pressure makes us “‘up and
doing” whiledays of low pressure virtually sap our
energy. If each person observed his particular
reaction to.these changes in the state of the
atmosphere and then watched the barometerfrom
day to day he could often profit thereby, con-
"sciously adjusting himself to a low or high barom-
tlelt‘er, understanding just how either level affected
im.

During the past three or four
years and more especially dur-
ing the past two years, the
acquisition of radio sets by millions of people has
aroused a new interest in the weather. People who
- heretofore have paid but little attention to the
weather, beyond simply noting that*“it’sa fine day
today” or “it’s pretty stormy today,” now show
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considerable concern about it, because they have
made the discovery that the weather apparently
affects the clarity of reception. The public s -
especially concerned when, after looking forward
for weeks to hearing a stellar performance, the
anticipated programis spoiled by a pandemonium
of static—all because the weather was not right.

Urban residents, unlike our farmers, have
_ rarely considered the weather seriously. They
are not ordinarily impressed by local crop failures
even if prices rise because the total effect is shared
by many and the inconvenience to any single
person is small. The farmer, on the other hand
knows well the seriousness of the situation because
his loss may send him into bankruptcy. So it
seems we have waited for the invention of a device
which gives us pleasure, to make us appreciate
the desirability of solving the weather problem.
As good roads had ‘to await the coming of the
pleasure automobile and later the convenient auto
truck and bus, so the creation among the public
of a scientific interest in the weather has had to
await the marvels of radio.

The whole subject of radio transmission is so
young we may still say that we know almost noth-
ingaboutit. As with electricity, whose behaviour
we understand, but whose nature we can’t explain,
<o with radio, we appreciate its basic principles
but cannot explain the transmission itself. Among
the many factors affecting transmission and
reception, we are confident the atmosphere is
one, but we need more oberservationsthan wehave
and we need as many students of the problem as
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we can fiossibly interest, in order to determine
accurately, the part which the atmosphere plays.

‘Weather Effects Recent studies of the relation

: between the weather and radio
on Radio have led to the following con-
clusions:— ‘ g

1. If a line connecting ‘the receiving station

v

with the broadcasting station crosses the -
intervening isobars at right angles, recep-
tion is at its best. R ‘
The steeper the isobaric gradient (that is,
the closer the isobars to each other) the
stronger the reception.

.- The more nearly the transmitted waves ap-

proach’ parallelism with the isobars, the
weaker the reception. - Under these condi-
tions fading occurs. ,

Reception in a Low Pressure area tends to

. be somewhat weaker than in a High of

corresponding intensity. :

. Reception is weaker when the transmitted

waves cross from one presSure area into
another than when they travel only within
one area. - :

. Reception is accompanied by static when

transmission crosses any part of a warm

. humid Low or crosses an area adjacent toan

intensely-developed humid Low whose sur-
face temperatures are above freezing.

If precipitation throughout the Low is in
the form of rain static will be pronounced,
but if snow or ice, little or no static will
occur. : o
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7. The strength of reception for any station is
a factor of both its location within a pres-
sure area and its position with respect to
the broadcasting station. '

8. “Bad weather” does not affect reception,
excepting as it may be the index of an un-
favorable pressure distribution.

9. Reception can be as good in “bad weather”
“as in good weather if the pressure distribu-
* tion is right. :

10. Temperature does not influence reception,
except as it may be the index of pressure
distribution and - strength of convection
circulation as follows:

(a)

Reception is better in winter than
in summer because the cyclones
and anti-cyclones are more intense

~in the winter period. :

(b)

Reception is better when tempera-
tures are low than when high, be

- cause low temperatures usually

indicate intensive high pressure
areas, that is, areas with steep

" isobaric gradients.

©

(d)

High temperatures favor strong
convection, a condition favorable
for static. :

In poorly defined high pressure
areas reception is poor.

11. Shallow or flat pressure areas favor much

statie.
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In order that those who are
interested in pursuing the
problem farther and who do not have an acquaint-
ance with the behaviour-of the atmosphere as
indicated upon the daily weather map, may be
better equipped to carry on an investigation, we
submit a brief statement in non-technical terms
relative to the present knowledge of the atmos-
pheric circulation and append a short bibli-
ography where more extended discussions are
available. The field is one of great importance
and the opportunity for each one to render a

An Opportunity

" service to his fellowman should attract many.

Two possibilities appear in connection with these
studies, namely, the determination of the exact
relation between weather and radio reception and
transmission on the one hand, and on the other,
the discovery of the exact behaviour of the cir-
culation of the atmosphere which may lead to

-increased efficiency in both daily and long range

weather forecasting.



THE WEATHER MAP

11
. The United‘ States Weather Bureau
ggltl:ctlng has established some 200 stations

throughout the country where .

weather data are recorded daily. Most of the
observations are made by self-recording instru-
“ments for every minute of the day, and others,
such as clouds and accurate barometer readings,
must be made by the observers themselves on
duty at the respective stations. Twice daily,
7 am., and 7 p.m., Central Standard Time, the
height of the barometer, temperature, precipita-
tion, wind direction and velocity, cloudiness and
the occurrence of unusual phenomena, are tele-
graphed to Washington, D. C,, and to certain
district offices where the data are recorded and a
weather map drawn. The morning mapis printed
for general distribution and is always in the mail
by about 11 a.m. In addition to data within the
country, some are reported from Canada and
from islands in the Atlantic and Pacific Oceans
and from trans-oceanic countries. All of these
latter data, however, do . not appear on maps
printed outside of Washington. Atypical weather
map is shown in Fig. L.~ .

On the weather map, Fig.1, ap-
pear conspicuous areas labeled
“Low” or “High”, cyclones
and anticyclones, respectively. These are pressure

areas and are formed by drawing isobars (mean-

9
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ing equal pressure) through all points having the
same pressure. In addition to isobars are broken -
isotherms (meaning equal temperature) passing
through all points having the same temperature.
The values of both isobars and isotherms are
appropriately indicated at their termini.

'Sequence of Further examination of the
Lows and Highs, 2P develops the fact that

. the Lows and Highs alternate.
This is true on all maps, except that occasionally a
single Low or High may have two centers, one
primary ‘and the other secondary; but this
occurrence does not affect the truth of the state-
ment relative to their alternation, for these two
centers merely represent divisions of a large unit.

In Fig. 2 which is the map for the day succeed-
ingFig. 1, the whole system of Lows and Highshas
moved eastward by a distance of 600 to 1000 miles
or at the rate of about 35 to 40 miles an hour for
the preceding 24 hours. This is essentially the -
average speed of an express passenger train.
The Low that was centered over the Rocky
Mountains, Fig. 1, has moved to Iowa; the High
over Michigan has reached the Atlantic Sea-
board, while the Low over Maine has disappeared
from the map and is probably over. the Banks
of Newfoundland. This succession of pressure
areas is a continuous performance, varying
only now and then by a change in the rate
of movement, or the shifting of their courses to
the northward or to the southward, somefollowing
one path, some another. :

11
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Storm Paths All of these storms, as the weather,

man calls them, move in a general
easterly direction. Only the tropical hurricane,
(a’Low), moves westward, starting from its place
of origin somewhere near the equator in the mid-
Atlantic, moving toward the West Indies and
Florida, and then turning northeastward along
the Atlantic coast where it conforms with the

normal easterly movement of storms. Sometimes

the intensity of these tropical hurricanes or cy-
clones is so great that before recurving they
reach beyond Florida to the west coast of the
Gulf of Mexico, as was the case of the destructive
Galveston Storm of 1900,

The paths which the Lows and Highs follow are
‘not fixed. The maps Figs. 3 and 4 clearly empha-
size this point. The paths are numerous; most of
the storms enter the country from the north-
west, move into the Mississippi Valley and pass
off the scene via St. Lawrence River Valley. But
this is a very general statement to which excep-
tions are so numerous as to necessitate caution
against assuming a typical path for any storm.
This variability in paths offers one of the most
difficult obstacles facing the forecaster.

Wecan recognize certaii seasonal tendenciesin
storm paths, but even these vary so much thatin a
given season we have no- assurances as to the
exact track which a Low or High will follow. In
the winter season Highs are well formed and
follow fairly clearly defined paths either from
western Canada across the Great Lakes region to
the Atlantic or from the western plateau region
southeastward to the Atlantic. Lows, in winter,

13
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Fio. 127.— The Van Cleef System of Storm Tracks across the United States. (Twenty~
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Fic. 128. — The Van Cleef System of Tracks for Highs across the United States.
(U 8. Weather Bureau.)

) Fig. 4 :
(NOTE: Figs. 8 and J are reproductions of F' igs. 127 and 128 in
Milham’s Meteorology)
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enter-the country from the northwest and follow
either eastward across the northern Great Lakes -
region and down the St. Lawrence River Valley,
or southeastward to the Gulf of Mexico and then
northeastward along the Atlantic Coast. A third
path lies about midway between the two just
described.. The paths of Highs in summer are
quite indefinite. Summer Lows, while generally
better developed than Highs, nevertheless follow
somewhat more definite paths. They move from
the southwest toward the Lake region and down
the St. Lawrence, or from the northwest across
the Great Lakes and down the St. Lawrence.

In the conclusions on the relation between
radio reception and weather, p. 6, the statements
focus largely upon the behaviour of reception with
respect to the pressure distribution, that is, the
distribution of Lows and Highs as related to
broadcasting and receiving stations. In order

_that the reader may fully appreciate the state-
ments and himself make observations which he
may readily interpret in terms of the atmospheric
pressure, it will be worth while looking at a cross-
section of these pressure areas to observe the
different kinds of weather which they evidence.

15




Its Qharacteristics

LOWS AND HIGHS
.- T

Pressure Before proceeding further, we should
Gradient review the meaning of air pressure
: and gradient. The pressure of the
atmosphere is recorded in inches read upon a
barometer scale. The normal pressure at sea level
is taken as 30 inches, or equal to the length of a
column of mercury which the air will support.
Stated in more familiar terms, the air weighs 15
pounds to the square inch under normal condi-
tions at sea level. When the pressure reading is
below 30 inches we call it low 'and when above we
term it high, hence the corresponding expressions
. on the weather maps. The lowest readingin a Low
and the maximum pressures in a High occur in
their respective centers. If the pressure difference -
between the centers of any couplet of Highs and
Lows is considerable in a short distance, the iso-
bars, which are always drawn for every one-tenth
of an inch variation in pressure, will be close to-
gether and then we say the gradient is steep; if
pressure differences are small the isobars will be
few and far apart and then we note the gradient is
slight or even flat.

In the “Low” over Utah
The Low (Gyclone) and Colorado, Fig. 1, the

: arrows showing wind di-
rections at given stations point, in general, toward .
a common center. Under ideal conditions, where
the earth’s surface might be uniformly level and

16
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consist wholly of land or water, the windsin a Low
would blow counter-clockwise, spirally inward
and upward. Even under the conditions of reality
‘they closely approximate this circulation. Since
in the southern half of a Low the winds blow, in
general, from the south, the temperature ranges
from warm to hot while those in the northern half
of the area blowing from the northerly points of
the compass are cool to cold. As a consequence
. of the warm air blowing northward and rising at
the same time, it is cooled and the moisture in it
condensed at upper levels. Partial condensation
results in cloudiness; where condensation proceeds
far enough to produce large droplets of water
too heavy for the upward currents of air to
support, the drops fall to the earth as rain; should
condensation occur at freezing temperatures then
snow is precipitated. The cloudiest and rainiest
portion of a Low generally is in the southeastern
quadrant, as appears in all of the Lows on the
accompanying maps. Exceptions of course,
occur, but not so often as to invalidate the general
assertion just made. '

Since the weatherBureau forecaster is acquaint-
ed with the above factsand also knowsthe rate of
movement of the pressure areas, he can approxi-
mate how far storms west of his station will move
in the ensuing 12 to 24 hours, what part will pass
over - his station, and consequently what the
weather is likely to be in his vicinity. ~ Individuals
other than weather bureau officials can forecast
for themselves,%although for them it is more
difficult because they do not possess all the data
which are in the hands of the weather man,

17




‘Nevertheless, individuals maydo much successful
forecasting. . : ‘

In the High over Michi-

gan, Fig. 1, the circula-

tion of air is in a direction

opposite to that in the Low. The wind arrows
point away from the center and, if their arrange-

ment be closely observed, we may easily identify

a movement described as’ spirally -outward and

clockwise. Since the air moves out from the.
centeritmustdescendatthecenter. Itiscooldryair

whose temperature rises as it descends and there-.
fore it evaporates moisture at the earth’s surface.

Consequently, this air induces clear skies, as

shown on the maps by clear circles distributed

throughout most of the High, especially along its

eastern front.

High (Anticyclone)
Its Characteristics

Asindicated, temperaturesin Highs arelikely to
‘be lower than in Lows because the air descends
from upper levels, but on the rear margin, in the
transition area toward the Low, the air has travel-
led some distance along the earth’s surface and
therefore is considerably warmed. Northerly

winds in a High are cool. Their effect upon tem-

peratures is strikingly shown in the High discussed
here,in which the isotherms bend farto theésouth, -
an index of the strong inflow of cool air. '

As with the Lows so with the Highs, the fore-
caster can determine the weather for the next 36

. _hours by observing the distribution of atmos-

pheric conditions in a High to the west of his
Jocation and observing therate of movement of the
storm area.

18



We,havé said that the rate of movement of

these storms may be greater or less than the .

specified speed of 85 to 45 miles per hour. The
question arises then, how may we determine
this variability? On the weather maps just dis-
cussed the isobars do not appear everywhere
equi-distant. For example, in Fig. 1 betweeén the
High in the Northwest and the Rocky Mountain
Low they are far apart, while between this Low -
and the Michigan High they are close together.
This means a steeper gradient in the latter case
than in the former; it means stronger winds, too,
and a more rapid movement of the Rocky Moun-
tain Low toward the Michigan High, than of the
Northwest High toward the Rocky Mountain
" Low. As a matter of fact, as shown 1n Fig. 2, the
‘Northwest High moved in the next 24 hours
about 600 miles, while the Low moved 725 miles.

We may briefly summarize the salient features
of Lows and Highs, Fig. 5. The circulation of air
in the Low is counter-clockwise spirally inward
and upward, while that in the High is clockwise
spirally downward and outward. The Lows are
generally accompanied by warm moist air giving
_ rise to clouds and at times precipitation, while the
" Highs are characterized by cool dry air and clear-
ing conditions. In winter our cold waves are the

~accompaniment of Highs swhile in summer warm
waves are associated with Lows. However, we can
not lose sight of the fact that neither the Lows nor
Highs operate independently. They are inter-
dependent and the status of the one affects that of
the other.

19
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THUNDERSTORMS AND STATIC

[}

v ‘

The thunderstorm as an atmospheric phenome-
non, characteristic of nearly all climates in middle
latitudes, is familiar to most people. We recognize

it either by the lightning flash or, when no light-
 ning is visible, by rumbles ‘of distant thunder.
The calm before the storm, the sudden outrush of
 ajr with its whirlwinds and dustclouds, the ensuing
torrential downpour—all are common knowledge.
But the interpretation of the mechanices of the
storm are not so well known and the extent of the
‘responsibility of thunderstorms for the occurrence
of static in radio continues in the realm of uncer-
tainty. It seems, therefore, worth while toindicate
briefly those conditions most favorable for
thunderstorm formation and their possible rela-
tion to the cause of static in our receiving sets.

Moisture, heat, and convection
arefundamentaltotheexistence
ofthunderstorms. Givenamoist

Thunderstorm
Formation

" “surface under a hot sun and an atmosphere which

is relatively dry, that is, in a state which will
readily permit it to take up water vapor, evapora-
tion of the surface moisture will proceed freely.
This process establishes a convection current
which attains a strength dependent upon the
availability of the moisture, the dryness and
~ calmness of the air, and the intensity of the heat-
‘ing. As the moisture-laden air rises, it cools by
expansion. Condensation becomes effective when

21




the dewpoint is reached and then cumulus clouds
form.

When the condensed water vapor is converted
into drops so large that they become too heavy to -
float, in other words too heavy for the air to sup-
port, they begin to descend as rain. Now, if in
the condensing process extra large or so-called
oversize drops form, they may be broken up into
droplets of varying sizes, en route toward the
earth, by the strong updraft of air in the con-
‘vection current. Accompanying the tearing asun-
der of the rain drops is the production of positive
and negative ions. The finer drops, usually asso-
ciated with negative ions, are carried back into
the cloud layer, while the heavier positively
charged drops either continue to earth or, like the
minute drops are carried back to the cloud layer.
The positive and negative charges respectively
accumulate in different parts of a cloud creating
excess charges at different points, as for example,
an excess of positive charges in the cloud base and
an excess of negative charges in the cloud top,
thereby producing an unstable electrical condi-’

.tion, Fig. 5. Discharges follow which momen-
tarily at least, return that particular part of the
atmosphere to a state of equilibrium. The dis-
charge is called lightning. Some discharges are
effective between a cloud and the earth or between
the invisible cloud tops.- ‘

Static without Are these discharges the cause
Thunderstorms- ©f Static and is _the thunder-
. storm a pre-requisite to static?
The answer to this query must be negative,
_judging from a study of the relation between Lows

22



and poor reception in the northern part of the
United States during the months of January, .
February and March, 1926. In passing, we should
note, that thunderstorms are always associated
with Lows, occuring most frequently in the
southeast quadrant; however, all Lows are not
characterized by thunderstorms. It appears that
the building up of the electrical charges in the
upper air, in a manner which creates a large dif-
ference in potential between the atmosphere and
the earth’s surface or between any two clouds or
parts of clouds, constitutes the basic factor inpro-
ducing static. No doubt, as rapidly. as these
charges are gathered, discharges occur, many of
which are so small as to be inaudible at the
earth and the spark in the discharge path invisi-
ble. Normally we would not’construe such action
as a thunderstorm because at the earth people
_ would be unconscious of its existence. We should
therefore think of a thundérstorm not asthecause
of static but as an index of what is happening in
the upper atmosphere.

" The conditions indicated above relating to the
formation of thunderstorms, included convection
as one requirement. This factor can not be over-
emphasized, for convection may be so strong,
even in the absencé of high temperatures, as to
strongly ionize the atmosphere. The distribution .
of the charges may however be such as not to
result in discharges of the same magnitude as in a
thunderstorm. In other words, a strong updraft
of moisture-laden air under conditions which
allow of condensation of the moisture and subse- -
quent disruption of the rain drops will develop an-

28




electrical potential as disturbing as that induced
by the thunderstorm. Consequently, in the
absence of the thunderstorm and even in cold
weather, if convection accompanied by a humid
atmosphere is strong, that is, if the pressure read-
ing in the center of a wet Low is very low, perhaps
29.4” or less, radio reception may be as much
interrupted by static as when thunderstorms are
widespread. Conditions similar to these often
existed in the eastern part of the country during
the first three months of 1926 and were apparently
largely responsible for the difficulties in reception
experienced by so many listeners.

In winter, when condensation in the upper air
results il the formation of snow, the mechanics
areidentical with those when rain forms, but fewer
charges accumulate due either to weaker convee-
tion aloft, or, to the oversize snow crystal occurr-
inglessfrequently than the oversize water dropsor
being less susceptible to breakage because of its
slight resistance to the air.

Summary of - From this brief discussion of
the Relationships the relation of the thunder-

storms to static we should
reach the following conclusions:—

(1) Thunderstorms do not cause static but are
an index of conditions favorable for static.
static.

(2) Thunderstorms are not a pre-requisite to
static.

(8) Static conditions are merely an indication
of a state of unstableelectrical equilibrium
in the atmosphere.
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(4) Tonization of the atmosphere may be ac-
complished as readily by intense humid
Lows at low temperatures as those less
well developed at high temperatures.

(5) Owing to the less favorable conditions for ‘
the breaking up of snow crystals than of : i
rain drops, static is. normally much less ?
common in winter than in summer.

To these conclusions we may append the state-
ment that these assertions do not apply to short
wave lengths such as 40 meters or less; since they
seem not to be seriously disturbed by thunder-
storms. Furthermore, we must not assume that
the ionization of the atmosphere is due solely to
the convection, circulation. Other influences
such as the earth’s magnetism or solar radiation
may have equal or greater importance.

With the characteristics of the pressure areas
before us and of the thunderstorm’s relation to
static we may now consider the larger aspects of
the fascinating field of weather forecasting.

25
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MAJOR FACTORS IN WEATHER
FORECASTING

\Y

Veriﬁcatibn A part of the forecast issued at
of Forecasts Boston on the weather map Fig. 1

“Fair and continued cold tonight.”

" The map for the next morning, Ifig. 2, shows a

verification of this forecast, the skies continuing
clear and the isotherm of 10°F. still in close prox-
imity to the city. - B

As everyone knows, all forecasts do not attain
one hundred per cent accuracy but nevertheless
the accuracy is much higher than is popularly ap-
preciated. When the weather forecast proves
wrong we note the error and remember it a long
time, especially if we have made plans dependent
upon it; but when the forecast is verified we usu-
ally give the matter little further thought because
then the normal thing has happened and the
normal is rarely impressive. :

Many perplexing problems beset

}gilgrelsoiie the way of the weather forecaster
Observations 28 thereaderby thistime may well

suspect. The Lows and Highs do

‘not always behave as we anticipate. In the

absence, for example of simple quantitative

- measurements bearing on the rate of storm

movement, difficulty arises in determining the
exact mileage of a given storm area in the next 12

26



to 86 hours. Again, we can not always be certain
whether a storm will continue due east or perhaps .
shift to the northeast or southeast. Furthermore,
local phenomena such as large lakes, especially
the Great Lakes, or mountains, affect not only the
progress of the pressure centers but also the
amount of moisture which they may evaporate or

_precipitate. Then, as a climax to all of the fore-

caster’s troubles, is the lack of daily observations
in far northern Canada in the region of Hudson
Bay and over many parts of the Atlantic. We are
confident that these observations would afford
considerable aid to the forecaster. This we know,
because ships’ meteorological recordsmade off the
Atlantic coast and occasional observations from
central Canada received at the Washington
office of the Weather Bureau several days after
certain forecasts have failed, bring to light the
reason for the failure, and show conclusively that
had the data been available at the time of fore-
casting, an entirely different forecast would have
been issued and would have proved correct. In
spite of all these difficulties it is gratifying to
observe the progress in our forecasting; to know
that our Weather Bureau maintains a forecast
efficiency on the average of close to 85 per cent.
In the transition seasons the accuracy declines at
times to aslow as 50 per cent, while in mid-seasons
it rises to over 90 per cent.

-For those who wish to have a
Permanent fairly broad view of the factors
entering into weather variability,
o consideration of the place of our
local Lows and Highs in the general atmospheric

Pressure
Centers
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circulation is'essential, In intermediate latitudes
or our so-called temperate zone, the map reveals
certain great permanent and semi-permanent
Lows and Highs. Over the Pacific Ocean is a
couplet, Fig. 6, consisting of a high pressure area
in the vicinity of the Hawaiian Islands called the
Hawaiian High and a low pressure center over
the Aleutian Islands named the Aleutian Low.
Similarly over the Atlantic Ocean in the vicinity of
the Azores Islands is a high pressure area called
the Azores High and a low pressure near Iceland
termed the Iceland Low. . All of these pressure
. areas are permanent, modified only in intensity
during the year, the Lows more pronounced in
winter than in summer and conversely in the case
of the Highs, Figs. 6 and 7. Over Asia occur the
semi-permanent pressure centers, that is, a high
pressure in winter which shifts to low pressure in
summer. Rapid radiation of heat in winter from
the vast continental surface results in the accumu-
lationof cold air and consequently the building up
of high pressure. Excessive heating in summer as
the days increase in length causes an expansion of
the air over the continent and the development of
low pressure. These semi-permanent pressure
centers so far as we now know, do not affect the
weather in the United States and therefore may be
eliminated here from further consideration.

Reverting to the permanent pressure areas over
the Pacific and Atlantic Oceans, we find that
changes in pressure in the respective couplets
correspond. Again, there seems to be a definite
relation between the intensity of their develop-
ment and the passage of the local Lows and Highs
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across Canada and the United States. Some of
our forecasters, recognizing this close correlation -
have said that if they could have daily details of
the distribution of pressure in these centers, it
would beunnecessary to have much of the detailed
pressure information for the land which now
appears on our weather map. In other word, they
assign the major causes for our daily weather to
the general atmospheric circulation and not to
local phenomena. :

Shifting Meteorologists recently have been im-
Ocean pressed by a possible. influence of
Currents Shifting warm and cold ocean currents

upon the great permanent Lows and
Highs, which in turn would affect the variability
in the passage of Lows and Highs across the
United States. We know, for example, that the
Gulf Stream does not remain fixed in position but
some years is nearer -our Atlantic Coast than in
other years. This may mean an accumulation of
warm moist air of such proportions to create a
marked reduction in pressure over the ocean and
consequently an indraft of cold air from the Artic
regions southward across northern United States.
Such an air movement would derange the pres-
sure distribution over the country and in many
ways influence the storm paths, rate of storm -
movement and the Jocal weather. Herein lies a
possible explanation for the unusual difficulty
which radio listeners had during the winter of
1925-26. There was an exceptional amount of
static in the northern part of the country and
many broadcasting stations heretofore easily
heard, either lost their great range or could
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not be heard without the interference of static.

The unusually cold stormy weather in north-
eastern Europe in late 1925 may likewise have
been due to the shifting of ocean currents in the
North Atlantic and consequent realignment of
pressure centers. Similarly, eastern Asiatic
weather would be affected by shifts in the Japan
Current and the flow of air in the Aleutian Low
and Hawaiian High. ‘

The problem of forecasting grows
still more complex. Not only must
the general circulation of the atmos-
phere and the efféct of ocean currents and tem-
peratures be considered, but behind these factors
may lie fluctuations in the receipt of heat from the
sun. Infact, the Smithsonian Institution and the
National Geographic Society jointly, are financing
a series of observations to be extended over a
period of five years to determine the influence of
‘the sun upon our weather. Mr. H. H. Clayton,
until recently associated with the Argentine
Weather Bureau, made. successful forecasts in
Argentina, based upon variations in solar radia-
tions, and largely due to his work, the institutions
named are supporting further investigations
along these lines. It is the belief of a number of
meteorologists that solar radiation affects our
entire system of winds. The weather map pub-
lished daily at Washington, D.C. prints the solar
constant of radiation.

Tor radio enthusiasts and others interested in
the weather, these studies suggest an oppor-
tunity to help in shedding more light upon the
behaviour of the atmosphere. Through a knowl-
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edge of the variability in.radio reception under
different weather conditions, we may find a way"
toward an improved understanding of the circu-
lation of the atmosphere and particularly the
place of the passing Lows and Highs in the whole
atmospheric scheme. Should we solve this prob-
lem, we may look forward not only to increased
accuracy in daily forecasting but to the possibility
of accurate long range forecasts.

Here then, as stated at the outset, is an oppor-
tunity to accomplish two purposes: on the one.
hand to help us determine how to transmit radio
messages under any weather- conditions and on
the other hand to determine the exact nature of
the atmospheric circulation that we may be able
to improve the accuracy of both short and long
range forecasts.
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No. 2256X

STORMOGUIDE

will help you immeasurably in any study of the weather.

It is a first quality aneroid barometer with the weather
indications printed on the dial. The scale is engraved
to read to 1/50 of an inch of. atmospheric pressure. -5
inch silvered metal dial, antique finished brass case, fold-
ing feet, adjustable to altitude and compensated for tem-
perature. Sold by scientific instrument dealers, optical
dealers, ete. If there is no dealer in your vicinity, we will
send ‘a Jeos Stormoguide, safe delivery guaranteed, up-
on receipt of price. '

Tyeos Stormoguide No. 2256X . . .. . Price $25 each

 Taylor Instrument Companies

ROCHESTER, N.Y., U, S. A.

CANADIAN PLANT MANUFACTURING DISTRIBUTORS
i TYCOS BUILDING IN GREAT BRITAIN
:\ TORONTO SHORT & MASON, LTD., LONDON
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Tolor

STORMOGUIDE JUNIOR

A good quality Aneroid Barometer, for use primarily as
a weather forecaster, 414 in. easy reading dial, with complete
weather information, round, moulded bakelite case, mahogany
finished. Adjustable for altitudes 0 to 2500 feet. A sturdy,
practical weather advisor that will give excellent service for
many years.

If Stormoguide Junior is not procurable in your locality,
we will send one, safe delivery guaranteed, upon receipt of
price. : .
Zilor Stormoguide Junior No. 2258. . .. Price $10 each

Taylor Instrument Companies

ROCHESTER, N.Y., U.S. A.

CANADJAN PLANT MANUFACTURING DISTRIBUTORS
TYCOS BUILDING IN GREAT BRITAIN
TORONTO SHORT & MASON, LTD., LONDON
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Zaylor Temprite

Window Thermometer
For Outside the Window

Sturdy, weather-proof construction. White
enamel on steel, non-chipping; distant
reading scale, lens front tube, permacolor
filled, complete with window brackets for
attaching to window frame.

This Temprite is distinctive—above the
average in design and quality—below' the

usual in price.

Price $1.00 each
Sent postpaid, safe delivery guaranteed

No. T5452

upon receipt of price.

7)-;6’03 .
Maximum
and
Minimum

A Maximum and
Minimum - Thermo-
meterisagreatsource
of  information and
enjoyment to persons who are really inter-

. ested in the weather. By its use, the
warmest and coldest points for any period
may be registered. The small index in each
tube is set by the use of the magnet. The
next time you look at the thermometer, it

- will not only tell you the correct tempera-
ture at that time, but it will tell you. how
hot or cold it was during the ‘time that
you were away. First selection tube for
mechanical perfection, 10 in. polished brass
case, with scale graduated on face of case.
Key slotted hanger top and bottom, hood at
top to protect tube. Magnet and instruc-
tions accompany each instrument.

No. 53168 -

Price................ $7.00 each
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HELPFUL BOOKS AND MAPS

These books do not represent an exhaustive list, but they
have been carefully selected with reference to the fields of
Climatology and Meteorology as a whole and with regard to
the varying interests of the readers of this pamphlet. The
space limits in the preceding pages do not permit of an exhaus-
tive treatment of the various subjects discussed. For those
whose interest is sufficiently aroused to cause them to wish to
know more on the subject, the literature listed here will serve
effectively.

The books are grouped for convenience, according to their
subject matter and so far as possible in each group with
respect to their simplicity of treatment of subject matter,
from simple to complex.

METEOROLOGY

Why the Weather? C. F. Brooks, Harcourt Brace & Co.—
N. Y. 1924, 310 pp.

Meteorology, C. F. Talman, P. F. Collier & Son Co.—N. Y.
1922, 384 pp.

Meteorology, W. I. Milham, The Macmillan Co.—N. Y.
1912, 549 pp.

Meteorology, A. E. M. Geddes, Blackie & Son, Ltd. London,
1921, 390 pp.

Physics of the Air, W. J. Humphreys, Franklin Inst., Phil.
1920, 665 pp.

CLIMATIC CHANGES

Earth and Sun, Ellsworth Huntington, Yale Univ. Press—
New Haven, 1923, 296 pp.

World Weather, H. H. Clayton, The Macmillan Co.—N. Y.
19238, 393 pp.

CLIMATOLOGY

The Climates of the United States, R. DeC. Ward, Ginn &
Co., Boston, 1925, 528 pp.

The Climates of the Continents, W. G. Kendrew,Oxford
Univ. Press, Oxford, England, 1922, 387 pp.

Handbook of Climatology, J. Hann, translated by R. DeC.
Ward, the Macmillan Co.—N. Y., 1904. 437 pp.

MAPS FOR STUDIES IN METEOROLOGY AND
CLIMATOLOGY
Atlas of Meteorology, J. G. Bartholomew, Edinburgh Geog.
Institute, Edinburgh, 1899.
Daily Weather Map, U. S. Weather Bureau, Washington,
D. C. and about 65 other Weather Bureau stations.
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