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PREFACE:

In order that weather observations at different centres may be
comparable, it is necessary that a uniform plan be adopted in equipping-.
meteorological stations, in standardizing the methods of reading
instruments, and in describing the various phenomena which it is
desired - to record. This is true not only for one particular country,:
but for the world as a whole, since weather processes are 51m11ar the~

"~ world over.

Conferences- of meteorologists from all countries have met from
time ‘to time to consider -questions of observing and exchanging -
weather information, and the recommendations of the World Meteoro-

. logical Organization form the basis of the instructions contamed in

these pages.:

Thls handbook mcorporates 1nstruct10ns prev1ous1y issued to Aus-
tralian observers in. ‘ Instructions to Country Observers”, 1907 and
the “ Australian Rainfall Observer’s Handbook ». 1925,
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"INTRODUCTION |
WEATHER ELEMENTS AND THEIR MEASUREMENTS. k
The weather at any . particular time and place is the resultant of
the condition of its various elements.. These can be measured either

directly with instruments, as in the case of temperature, rainfall or

wind, or by estimation. as, for example, v1sxb111ty, amount of sky
covered with cloud, &c ,

Our personal ‘comfort is in some con51derab1e degree dependent
on the condition of certain:  elements :such as temperature and
humidity (or the amount of water vapour in the atmosphere), other
elements may not affect our senses yet they are important in other
ways. The pressure of the air, for example, controls the movements
of air whether in cyclones or gales which sweep a wide region or in a
‘local sea breeze of a summer afternoon. All the elements vary from
day to day and even from hour to hour, and.the task of an observer
is to describe them falthfully at stated times each day.

An observation consists of (1) the measurements of elements
such as pressure, temperature, rainfall, &c., by means of instruments,
~(2) the estimation of values of elements for which no instruments are

'provided, -(3) systematically and . accurately describing the state of
‘the weather according to spec1ﬁcatxons laid: down by the World
Meteorological Orgamzatlon,, and (4) carefully noting phenomena
which occur . irregularly, such as frosts, hail, thunderstorms ' or
exceptional occurrences as, for example, very heavy rains, tornados
and the like. The time  of occurrence ‘(beginning and ending) is
of importance in the case of some phenomena such as fog, thunder- :
storms and heavy rain storms , v R oo

. The elements observed and noted-at Rainfall Observing Statxons
and the means by which they are measured or estimated are descrxbed
in the following pages and are listed here as follows:—

Element. How Observed. Instructions on
page
Rainfall Rain Gauge 12
*Wind Direction Wind Vane. . 20
*Wind - Speed ".By. estimation, 22
*Cloud Amount- Estimation. 24
*Cloud Height and| Estimation. 24-25
Direction -~ of - Move- : i ’
ment. C £
*Visibility Estimation. 23
Phenomena Note occurrence of Frost,
Snow, Halil, Fog, Haze,
. Thunderstorms, Wind
Storms, Dust Storms, &c.
General State of the | Note ~ occurrence - of 28
Weather : showers, .~ &c., :appear-
ance of the sky and

character of the weather
during the day.

Also see Manual No. 6
(Weather Code). }

* Optional——see page 8.
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The importance of regularity, care and precision in observations
cannot be over-emphasized. An interested observer is always on the
alert to record any exceptional happening and is keen to note any
details which will be of value in ‘determining the exact time and
place an event -occurs.. -This assists materially. in studying the whole of
.the weather process of which the incident “observed is a part.
Regularity” of observations at the specified time each day is of the
greatest value in ensuring a continuity of records and the reliability
of “mean”. values of ‘weather elements which are computed at the’

~end of each week, month or year. (See pp. 14 and 34—Absence or

changes of observers, &c.)

CLASSIFICATIQN OFWEATHEROBSERVING STATIONS. ‘
.- * ‘Three orders-of Weather Observing stations are defined:— bro
(1) First Order Stations.—At which continuous records or hourly
readings are taken of pressure, temperature, wind, sunshine and rain,

‘with eye observations at fixed hours of the amount, form and motion
of cleud, visibility, and the general state of the weather, including the

-occurrence of hydrometeors.*

“(2) Seécond Order Stations.—At which are recorded:daily at two

‘fixed hours at least, observations of ‘pressure,” temperature " (dry and

.wet bulb), wind, cloud and weather with the daily maxima and minima

of temperature, the daily rainfall and remarks on the weather, includ-

ing the occurrence of hydrometeors.* At some stations,” autographic

-records of one or more e”lyém‘ents, viz., pressure, temperature, ‘&c., are
® Supplementarfs\téi't'ibns‘at——which,‘gb‘servatiofls,are of the same
kind- as at.'second order :stations but are;(E)“lesscomplete,jj_o'x: “(b)

taken once a day only, or (c) taken at other than the recognized-hours.,

- In- Australia, "Rain- Stations are regarded as a special class - of
'station at .whichare recorded the rainfall -and, at the option:of the
observer, amount of. cloud, visibilit , wind’ (by estimation) and notes -
on the weather including hydrometeors.* : ’ o

HOURS OF OBSERVATION, -

For climatological purposes, the normal hours of observation -are
0900 (9 ‘am.) and 1500 hours (3 p.m.) Standard Time. -Many third
order stations and all rain stations read at 0900 hours only. T e

* Hydrdmeteors: ‘Phenomena such as raih, fog, frbst," t}iuhderstorms,—f&c., )
which mainly depend upon modifications in the condition of water vapour in
the atmosphere. : T v ST



CONDITIONS OF EXPOSURE OF INSTRUMENTS

RAIN GAUGE

‘ Exposure is'a factor of ‘primary 1mportance m the case of the
“rain gauge, and care should be taken to place it well away from
buildings and trees which may shelter it from prec1p1tat10n At the
same. time, it is necessary to-avoid a situation which is too’ exposed.
The: gauge, if placed in the path of a strong wind, distorts the flow
of air, and eddy currents may carry away rain drops and result. in
an inaccurate recording. -The speed of the wind and eddies caused by
friction increase rapidly with height above the ground, and if the gauge~
is placed unduly hlgh the wind may affect the recordmgs :

i

\\\\\\\\\ OO

M\ \\\\
. Fel '

oo In order that records at. dlfferent stations: may be comparable, it
is necessary ‘to adopt” standard condltlons ‘of ‘exposure.

- The gauge.should be placed on level ground in an open s1tuatxon
It should be firmly fixed so that it will not blow over. This require-
- ment may be met by settlng it in a hox sunk-into the‘ground’ and
provided with a shelf to raise:the level of the rim above. the edge of
the box and 12 inches above the ground. - It.is important that the
- catchment surface of.the gauge be horzzontal Care should be taken
---to see that the rim is level. "It should not be replaced at an angle after
a reading has been taken ' ]
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The. distance of the gauge from all objects such as buildings,
fences,” growing ' trees: or ‘shrubs, ‘&c., should be’ at’ least twice the’
height of such objects. It is an advantage, however, to have some
shelier . from prevailing winds in the form of a belt of -trees-or wall:
some distance away. ' At stations exposed to the wind as, for example,
on the coast or on a'hill top, it is also an advantage to select a slight
hollow or even to build a low wall of turf about 12 inches in hexght
at a dlstance of 5 feet around the gauge.

: Sltuatlons to be avoided are a slope or terrace, a wall or roof or
any place where the ground falls away steeply on:the side of the

“prevailing-wind. . In many towns:it is not practicable to obtain: ideal .

conditions ‘of : exposure "owing to ‘the ‘close proximity - of - buildings,

" fences, or trees..: In a situation where it'is unduly sheltered it may be

an advantage to raise the gauge to 4 or 5 feet above the ground, but
care should be taken in so doing to see.that it is not unduly exposed
to the wind. A gauge should not be placed on a fence unless it is
entirely surrounded by buildings or. trees at the specified distance.

The two main prmmples to be observed are—

(1). The gauge should not be unduly sheltered by trees, shrubs,"
or buildings.

2 1t should not be unduly exposed to hlgh wmds or placed
in a: smuatlon subJect to eddy currents’ (e.g., on a roof
or wall) .

Some forms of rain gauge "and snow gauge are ﬁtted wrch ‘a

“*shield ” to reduce loss due {to the wind.

‘WIND ‘VANE, ‘ I , .
In selecting a site(fbr a wind vane, the poin?ts to be observed are—
(1) That it is freely exposed to winds from all directions, and

(2) That it is not _;affeCted by local eddies' which are formed
about obstructions in. the path of ‘the wind. A vane on
"the ridge cappmg of a house or on a chlmney may swing
erratically in every strong wind. :

An ideal exposure would ‘be over level open ground at a distance
from buildings and trees equal to at least ten times the height of such
obstructions. The vane should be erected at a height of 33 feet
above the ground. If placed over a building, a mast of at least
two-thirds of this height should be erected above the building.

The primary consideration is that the dlrectlon kmdlcatved by the
vane should be representative of the air stream ‘flowing “over the
dxstr1ct near ground 1eve1 , :

LVAPORATION TAN K

It will' be ‘realized that the amount of evaporatlon from a m01st
surface depends largely on the nature of the surface. [The rate of
loss of water differs for d1ffer1ng evaporatmg surfaces, such as moist
ground or the leaves of plants. For free water surfaces of less than
12 feet diameter it varies inversely.as the area of the surface.
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The form of evaporimeter in Australia isa cylindrical tank
containing - a  volume of water of approximately - 21 _cubic " feet
with an evaporating surface of 7 square feet. The evaporation tank
is 3 feet in diameter and is surrounded by a water jacket 6 inches in
-width which serves as a guard ring to prevent birds and small animals
from crawling into and drinking water from the inner tank.

The whole- is sunk intothe ground to a depth of '3 feet so
that the water surface is at ground level. . Such a tank records the
rate of  evaporation which takes place under particular specified
conditions. e E : o g

The exposure of an evaporimeter should. be such that it gives a
true and representative measure of the rate of evaporation from a
tank of  those: specifications. A comparison of records of evapora-
tion in various partsyof the country can be made only if the specified
details of construction “and, conditions of exposure are strictly com-
.plied with. -~ . oo . \

: Enélosing the water surface by a gover, or allowing trees or shrubs
to grow over the evaporating surface, will have the effect of reducing

the evaporation. . ORE

- The rate of evaporation.depends also on exposure to solar radiation.
If the evaporation tank is shaded, a true record of evaporation will not
be obtained. ) o St : . : ,

The water ‘surface should thus ‘be freely exposed to' the air and
should not’ be - sheltered by shrubs, trees or structures. It may - be

hecessary .to protect the tank from large birds in.a dry climate,
in which case a large mesh wire netting shou1d be used.

The def)th of the Water surface below the rim is critical and the
water surface should not be allowed to fall more than 3 or 4.inches
“below the rim. ' ' S s

.- Instructions as to'the installation and maintenance of an Evapora-
tion Tank and reading ‘of the Hook or Float Gauge' are to be found
on pages 16—19. .



12

THE OBSERVATIONS

RAIN GAUGE AND MEASURE

The rain- gauge . used in the Austrahan Meteorologlcal Service. is
constructed of galvanized iron, with a bevelled brass rim of 8 inches
diameter.* - The gauge is in two sections, of which the upper part is
in the form of a funnel which fits over a lower: cylindrical can.

‘The total depth of the gauge is about 14 inches. ‘It is placed in
a box let into the ground in such a manner that the rim of the gauge
is clear. of the top- edge of the box . and stands 12 mches above the

© ground... (Fig..1.) =

Gauges of 5 inches (and on occasxons, 6 mches) in’ d1ameter are
on the market and confusion sometimes arises from observers ‘pur-
chasing: and using ‘a measure which does not correspond with' the
diameter. of the -gauge. "It is most important that the measure used
be of the size appropriate to the diameter of the rim of the rain gauge
The use of any other measure will result in serious errors.

A rough test of the accuracy’ of a measure in use may be made by

measuring half-a- pmt of water.” The measurement w111 be: approxx-
mately— . . :

Using a measure for an 8 in, gauge .. 34 pomts.' i
Using a measure for a 6-in. gauge ... - 61 points.
- Using a. measure for a 5-in. gauge . ... 88 pomts

In the event of the measure being of the mcorrect size for the gauge'
in use a new- measure of the correct slze should be obtamed
_ xmmedlately . »

~A rain gauge ser1ously damaged found to be leakmg, or havmg
. mo proper.rim or funnel should be repaired or replaced.

. The- capacxty of ‘a standard 8-in.  gauge :(container) is approxx-
' Vmately 1% gallons of water, or approx1mately 8 1nches of ram

Tropical Gauge.

A special type of gauge (8 mches) is provided for regions where
very .heavy rainfalls are experienced. This has a capaclty of 5§
gallons approxxmately, or 30 inches of rain.

. MEASURING RAINFALL.

The Measuring Glass is graduated in points from. 0 to 50 The
diameter of -a measure used with an. 8-in. gauge is approximately
‘2 inches ‘but varies -according to the scale magnification. A 5-in.
measure is approximately 1 inch in diameter. The magnification
of the scale engraved on the measuring glass is given by the ratio of
the square of the diameter of the gauge to that of the glass:

It is an advantage to place a receptacle such as a glass
_jar in the gauge to collect precipitation. If the measure is left in
the gauge in winter, it'is subject to breakage by the freezing of the
‘water contained therem on frosty mornings. ' 'The use of a jar or

*There are some official gauges issued many vears. ago of slightly different construction
and material,
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) vbottle facilitates’ pouring the water 1nto the measure-on wmdy morn-
- ings. ' It'also conserves small amounts which may be lost by evapora--

. tion and prevents loss through p0551ble leakage of the container. - The

measure. should be kept under cover: in a safe place when not in: use.

~ Care of the Gauge AL S oy
The container should be tested for leaks at 1ntervals, partlcularly
if the gauge ‘has.been:in use: .for some: ‘years. . Loss of .catch -may
result from leakage around -the rim and long the seams as well as
from the bottom of the: contamer X s
Any deformation: by rough usage acmdent should be guarded
against and repalred 1mmed1ately it- occurs ~

: The .rim" should always ‘be* mamtamed "m a-level® pos1t10n A
tllted rece1v1ng surface -may result m an’ mcorrect recordmg.i-

Method of Makmg a Measurement : LY :

- 'The gauge should be. mspected every day, ‘as even in fine: weather,

~ espec1ally in‘the winter months, some precxpltatlon in. the form: of dew
or fog may be collected g e A RN - ey

: Fm 2

The readlng should be made at a ﬁxed tlme each day The standard
hour is'9.a.m. and this should be adhered to if at all possible: If any
. other -hour - is ‘adopted, a-note should be made ‘on-the* entry sheet
accordmgly. _
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~.When reading the measure, it should be stood or held in an upright

posmon so that the water surface will be in correct ahgnment with
the scale. . :

The eye must be brought to the level of the water surface to av01d
errors of parallax. (Fig. 2.) The reading should be taken at the
bottom of the meniscus or curved surface of the water (Water tends
to creep up the glass: at the edges)

‘Each division on the measurmg glass corresponds to 1 pomt '
Frequently the water surface lies’ between two divisions, in which
case the nearer of the two is taken. ' If, however, it lies midway between
two divisions it is customary to take the one which is an odd number.
Errors so introduced cancel out 1n'the aggregate over a period of ‘time.
As a special case, amounts of between half a point and 1% points are
entered as 1-point. If there is less than half a point in the gauge, this
is shown by the word “ Trace”, (abbreviation “ Tr.”).

If the water in the gauge exceeds 50 points, the measure is S filled -~
or nearly filled to its capacxty and read and is then emptied into
another receptacle and filled ‘again. This ‘is repeated, if necessary,
until all the water has been measured. "It is important that the water
be not thrown away until a check reading has been made since errors
are easily introduced. The amount of each successive measurement
should be written down and then added (thus 47+47-+49-+24 = 164)
The total amount is then entered in the register.

All entries should be made to the day the gauge is read.
Heavy Rains. )

For some purposes it is i%nportant to know the amount of rain which
falls in short periods (i.e., rinutes or a'few hours). Although self-
recording gauges afford the fullest information, much useful data can
frequently be obtained from an ordinary gauge by notmg the times a
storm begins and ends and notmg the ‘amount of rain recorded in the
interval, Thunderstorm rains are frequently very heavy and are a
serious factor in soil erosion as well as in drainage problems.

When such special readings are made, the water should be returned
to the gauge so that it will be included in the next measurement at
the normal hour of observation. On some rare occasions, the amount
of rain in 24 hours may be so heavy that. the gauge will overflow.
Should there be any danger of this happening, the amount that has
fallen should be measured at some intermediate hour and not returned
to the gauge. Care should be taken to see that this reading is added
to the amount in the gauge at the end of ‘the 24-hour period (i.e., at
9 a.m.). In such circumstances, the gauge may be emptied into
another receptacle and the measurement made under shelter.

Absence of Observer.

An assistant should, if practicable, be trained to measure the rain-
fall in the absence of the usual observer, It is important that the
continuity of the records be mamtalned " ’

Breakage of Measure

In the event of a breakage of the rain-measure a replacement
should immediately be requested from the Weather Bureau: of the
State Capital City. Any rain which is collected in the meantime should
be bottled, labelled with the date, and measured when the new measure
is received.
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MEASUREMENT OF SNOW

On days of snowfall when water collected in the gauge has frozen,
the.observer hab three alternatives—

(1) If snow.is not falling at the hour of observatlon, the gauge -
(funnel and receiver) may be brought indoors and its
contents melted and measured in the ordinary way. - Care

~-_should be taken not. to apply- fierce heat and ‘melt the
solder along the seams. If excessive heat: 'is ‘applied::
there may also be some loss due to evaporation. In any
case, a flat plate should be placed over the:top. of the
gauge to prevent escape of water vapour. = The gauge
" 'may. be stood in a basin of hot water until all the snow

" “has melted.

(2) A cloth dipped in hot water may be apphed to the OUtS]de .
of the funnel or receiver, or both, to melt the snow or .
ice. The water is then measured in the usual way.
Precautions should be-taken against allowmg any hot
water to drip into the gauge. '

(3) A definite amount of warm water. may be temporanly

measured into the measuring glass (taking care not to

- break the glass) and then poured 1nto ‘the gauge. The

“amount of water added in this way must be subtracted

from the total amount measured.. Only sufficient warm
water to melt the snow.or ice should be used. - :

If snow is fallmg at the hour of observatlon, elther method (3) or
(2) should be adopted. : .
. On days when all the prec1p1tatlon ‘has occurred in- the solid form'
a check reading may be obtained by inverting the funnel of the gauge
over a' place where there has been no drift and where the.depth. is
representative of the average over. a level surface. - The cylinder osz
snow thus cut out is melted and measured in the usual way.

Care should be taken to measure only -snow which has fallen in
the preceding 24 hours. At mountain stations a wooden or stone
floor may be constructed for the purpose of: measurmg snow fall. :
A generally level site should be selected.

As a rough: approx1mat10n, 1 foot of freshly fallen snow may be .

taken as equivalent to 1 inch of rain.

-The depth of snow is determined by plungmg a scale vert1cally‘
mto the snow where it lies evenly.
‘At mountain stations, particularly in South eastern Austraha, 1t: :
occasionally happens that the rain gauge is entirely buried in snow or,

cn the other hand, snow is blown out of the funnel by wind eddies.
The observer should, on each mommg durlng perlods of heavy'
snowfall, make three separate measurements— '
- (1) the amount of water (actual ram and thawed snow) m ‘the
gauge; '
(2) the ‘amount of unmelted sSnow converted into - 'water as

- explained above, including any snow immediately above *

‘the funnel (which should be separated (1e cut out) and '
pressed. down into the funnel).

(3) the depth of fresh undrifted snow lying on a level surface.
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The sum of [¢5) and. (2). g1ves the amount of precipitation for entry
in the register.. (3) should be determined by taking the average of
several measurements-in’ different parts of the" level surface. _The_ .
resulting - measurement -of depth of snow should be entered in the
remarks column = ; ; C

If a pluv1ometer is used at a- mountam statlon, 1t is. advxsable in
perlods of heavy snowfall to burn a nlghthght in the gauge SO that the
snow 1s melted as it falls : 53 i :

SNOW GAUGE

A spec1al gauge for the measurement of snow may be used mstead
of the rain gauge. This consists of a cylinder 4 feet in depth having
a brass rim of 8 inches diameter .but no funnel.:- Snow ‘which is collected
is melted and’ measured in the manner descrlbed above under “ Measure-
ment of snow " ~ : : :

The snow gauge need only: be set up and used in the winter months,
and care should be taken to see. ‘that Water does not collect in 1t when
it 1s not actually 1n use, . :

In a wmdy 51te the snow gauge. should be ﬁtted thh a Nlpher ”
or. 51m11ar form of sh1eld to prevent loss of record through eddy currents.

EVAPORIMETER—Descnptmn (See also P. 10)

"The" evapommeter ‘in ‘use in Austraha (Flg 3) cons1sts of two..
' cylmdrlcal tanks, one 1ns1de ‘the other, let into.the ground The inner
tank,” which is' 3 feet in- dlameter, stands 2 inches higher than 'the
outer one wh1ch is 4 feet in” dlameter "The water from’ whlch the
“evaporation’ measurements are taken is contained in the inner tank *
and the“level ‘of; the’ ‘water is’accurately determined by means of a’
hook (or float) gauge ‘From the d1fference in two readmgs, usually
at mtervals of 24 hours the amount of evaporatmn is calculated

[nstallatlon of Evaporatlon Tank : et

"The outer tank is sunk ﬁush w1th the ground and must rest on a
' ,smooth “well.packed, . level * bottom. ~Projecting * stones  are ‘liable
gradually to produce leaks.  -Both tanks should be’ 'tested for leaks;
before :being put. into . position; espec1ally the ‘inner one.  The innet
tank rests on the floor.of the outer and is concentr1c thh it. ./Both -
tanks should be filled with:water at the same time, to the levels stated
‘below. .-‘The outer tank acts as'a-guard ring to the inner one, producing
- approximately ~uniform. temperature conditions ‘over its.surface. ‘It -
" also prevents birds. and small ammals from entermg or drmkmg from
the1nner13ank . ST s s ey eE L . .

Installatmn," Care, and Mamtenance of the Hook Gauge.

*.The:Hook, Gauge is attached to the tank by means of two 2 B A,
«bolts and: nuts, . with spacing. washers, which. are. bolted through the.
“two - holes: in- the side of-the inner tank.: - Place: ‘the spacing washers

over - the bolts between the tank and the lug extendmg down from
the Hook Gauge - R

]
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.~ The set.screws bearing on:the lug and side of the tank are for
adjusting the vertical alignment of the gauge. - These should be
adjusted until the gauge, and its reflection in the still water are in one
straight line when viewed from two positions at right angles.

The Hook Gauge ‘should be checked regularly to. ensure that it -
is always accurately vertical when rea»dings‘are taken. The set screws
should be kept tight so that the gauge is rigid on the rim of the tank.
The rack and gear should be kept hghtly greased

Settmg and Reading the Hook Gauge.

When measuring the level of water  in the tank, adJust the
Hook Gauge: by means of the thumb screw  until the .point of the
hook just touches the surface of the water from below. By observing.
the water surface where it is broken by -the point of the hook so that
a reflection” of a smooth line (such as the edge of the tank) becomes
distorted when the surface is just broken by the point of the hook,,
consistent readings are easily obtainable.

The scale is in inches and tenths, and the vernier gives hundredths k
in the usual manner. With reasonable care an accuracy of = 0-005”,
1s obtalnable s TN e :

Care and Mamtenance of Tank

The outer tank' should be kept completely ﬁlled with water, and
the inner tank should be filled to within 3 to 4 inches of the rim.
If rainfall exceeds evaporation, water should occasionally be removed

" from' the tank, or, if the evaporation exceeds the rainfall, water

should be added, so that the level of the water in the inner tank is
maintained at about 3 to 4 inches from the top. The upper and lower
extremes of water level which can be measured by the Hook Gauge
are approximately 1 inch and 6 inches below the rim of the inner
tank, but every effort should be made to keep the water level between
3 and 4 inches from the rim: to: ensure umformlty of exposure at all
stations and -at all times.

The level of the water should be read by means of the Hook Gauge :
before and after water.is either removed or added, and due allowance
should be made:when the.daily evaporation is calculated

The tank should be emptied and cleaned: out ‘whenever necessary
Consistent .records can be kepl only if the water surface-is clean and
the water reasonably pure. The presence of dissolved materials-in
the water retards evaporatlon and may speed corrosmn of the tank and -
ﬁttmgs i o

Calculation of the Amount of Evaporatlon.

The Hook Gauge -is set and read each day at 9 am. Several
settings should be made and a.mean of the readlngs taken as the
correct level of the water in the tank. When no rain has fallen, and
no water has been added to or taken from the tank, the amount of
evaporation during the 24 hours is sxmply the dlfference in the readmgs
of the Hook Gauge i : v ’
Example 1. TR R

. To-day’s ‘reading.-.. =7, 3657 . v
Yesterdays readmg ~ ... .3:41” (subtract)

Amount of Evaporatlon .. 0-24”
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When rain has fallen during the 24 hours concerned, due allowance
must be made, as follows:— SN

Fxample 2. - To-day’s reading . L. 335

Add Rainfall (16 points) ..  0:16”

, . - .3-51” ‘
Yesterday’s reading .. . 3-41” (subtract)

Amount of Evaporatlon .. 0-10”

e |

When it is necessary to adjust the Water level “in the tank (as-
described in the previous.section) readings before and after the change
should be made and entered in the. field book, with explanatory notes. :
The - change .in 'the water level should be made directly “after the
9 a.m. observations.

Examp le 3" Yesterday’s reading = - .. 2.127
. Water removed: after. yester- ‘
~ day’s 9 a.m. observation.

Reading -after water re-

moved . e 3:27T
To-day’s reading .. . 3-78”
Add Ramfall (10 pomts) 0-10” .
S 3-88”‘ SRR
Yesterday’s reading ..o 3-27” (subtract)
Amount of Evaporation ... 0-61”

Fia. 3.
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Float ,Gauge.

In ‘rtnany. evaporation tanks in use the reading is made by means
of a micrometer fixed to an upright standard bolted to the side of
the inner tank. The level of the water surface is obtained by screwing

“up or down' a-circular-disc so-that -it-just- touches -the- upper- end of-a-—-

rod ‘which is attached to a glass float partly immersed in the tank.
The circumference of the circular disc]is graduated into 100 divisions.
It is carried on a screw thread of such @ pitch that one rotation corres-
ponds to one division of a fixed vertical scale attached to the upright
standard. The latter is graduated in inches and tenths.  One division
of the c1rcu1ar scale 1s thus equal to one thousandth of an inch.

To read-»the evaporlmeter the circular disc is rotated until its
lower surface is just touching the top of the float rod. The reading
in inches and tenths (to the nearest tenth above the zero mark on the
arm of the.movable scale) is taken from the fixed scale. - The hun-
dredths (or thousandths) figure is then taken from the horizontal

‘rotating scale opposite the pointer on the edge adjacent to the fixed

scale. * The procedure in measuring the evaporation by subtracting one
reading from another made after an interval of 24 hours and allowing
for rainfall is as descrlbed for the hook gauge.

WIND.

Wind is completely specified when we know its direction and speed.

Its character, as regards steadiness or-gustiness, should also be noted.
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The Speciﬁcatio;i of Direction. . o S
_ Directions are specified in two main ways, first by the name of the
point of the compass nearest to the ‘direction required, second by
stating the number of degrees from north round by east through the
whole . 360°. * Thus "east = 90°,  south =180°, west =270° and
north=2360°." = Lo LT .
" 'The points of the compass (16 points) are shown in Fig. 5, Without
special means it is not usually possible to estimate the direction of win
or cloud movement nearer-than to one of these 16 points. R

" 'The convention adopted in recording wind direction is to.state the
direction from which. it is blowing. All directions should be ‘ true”
and not. *“ magnetic ”,- and. estimated to the nearest of the.following
16 points:— ~ e -

N @+ North S : S South

~'NNE North-north-east =~ SSW - South-south-west
NE ~ North-east: =~ SW South-west
ENE  East-north-east | 'WSW .  West-south-west
E . East - . W . West
ESE East-south-east ~WNW : I West-north-west
SE South-east ; NwW North-west
SSE South-south-east NNW North-north-west

The direction required is that of the general current in the neigh-
bourhood, and care must be taken to avoid being deceived by eddies
due to buildings, trees, &ec., or by the effects of the direction of streets.
A well-exposed and .sensitive wind vane is the best indication as -to
the direction of the wind, but nearby smoke or the set of flags also
give useful indications. Observations of distant smoke or flags, &ec.,
are, however, most unreliable, and should not be used. Gl

If a wind vane be used, care must be taken—
(1) That it is freely exposed.on all sides.
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(2) That it moves freely. Before the wind vane direction is
accepted it should be noted that the vane is respondmg
" to the fluctuations in wind direction. If the wind is not
-sufficiently strong to move it, other means of ascertammg
the direction must be used.

(3)- That the cardinal points on the vane are correctly set and
that the vane is well balanced; i.e., that it has no bias
to set itself in a particular direction. :

Wind Vane. 3

The Wind Vane used by the Meteorologlcal Servme in Austraha, is
illustrated in Fig. 6. .The vane is specially constructed so as to be
well balanced when resting on its pivot point. The design of the vane
ensures a large turmng moment about the ax1s so that it is sensmve
in light winds.

In strong winds a sensmve vane tends to osclllate considerably but
the mean direction from which the wind is blowing can be determined
* by estimating the mean position about which the vane swings. -

The vane is packed in separate parts,: the ‘assembly of which is
self-explantory. The-spindle on which the vane rotates is connected
to a short length of 1%-in. piping and a-flange plate which can be
bolted to the top of a wooden’post or in a suitable position on a
structure. - The arms carrying the pomters N.S.E.W., are screwed into
a centre piece which can be clamped in the correct position on the
spindle. The positions of the pointérs should frequently be examined
and tested as the wooden post or mast may warp and twist, or
damage may be caused to the’ arms or vane by strong winds.

Instructions: regardmg the proper exposure of a wind vane are
found on page 10. .. -
~ “In setting up a wind vane. the “ North ” pomter should be set to
“ true ” North—not to * magnetic” North The amount by which the
compass differs from true North can be found by reference to the map
in Fig. 4. For example—at Melbourne the compass reading is approxi-
mately 9 degrees east of true North at Perth, 3% degrees west of {rue
North -
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JWind Speed.
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VISIBILITY.

- 'The 1mporfance of visibility observations has increased in recent
years with the development of aviation and the demands of naviga-

tors for .exact specifications of the degree of - ‘transparency . of. the .-

atmosphere. - The most direct method of specifying. visibility is to glve
the extreme distance at which objects are visible to an observer
under normal cond1t1ons of lllummatlon LA

In practice obJects are selected at ﬁxed dlstances as specified ‘in
Manual No. 6 (Weather Code).

For distances up to 3 miles, trees, houses, church spires, &c.
are suitable objects, but for greater distances larger objects are
recommended, such as the natural- features of the landscape—hills, .
mountain peaks, &c. which stand out against the skyline.

In general, objects should be chosen which may be viewed against
the horizon sky. : They should be dark in-color, and as far as possible
subtend an angle of more than & degree in the horlzontal and vertical
directions, but not more than 5 degrees.

As it is not always possible to.find objecfs at the exact distauce
specified, a variation of 10 per cent. from the chosen distance is
allowed

Difficulties may arise in connexion with the choice of objects
when the visibility at the station varies-in different directions owing
.to permanent local conditions, as -for example, where a station lies
on one side of a smoky area. In such a case, if there is a choice of
objects at a given standard distance, the one likely to be most clearly
seen should be adopted. Accuracy of dlstance, however, should not
be sacrificed for this purpose.

An observer undertaking v1sibility observations should have good
eyesight so that he can identify objects at a distance of 6 or 10
miles on a clear:day with good daylight illumination without the aid
of field glasses or -a telescope. - These :should never be used for
visibility observations. '

For recording the density of fog, if is useful to state the maximum
distance in yards that objects are visible.

Observations of visibility at night present difficulties which vary
according to locality. A scale for night observations based on
distances from lights of: 100 candle -power ‘has been adopted pro-
-visionally and special instructions are issued as required.

CLOUDS. ,

L Cloud observations include—
(1) Amount of sky covered; :
(2) Direction and: speed ‘of cloud movement;
(3) Cloud forms and their classiﬁcation. '

*It is 1mportant to note that v1snb111ty does not decrease to zero us
night falls, in ordinary clrcumstances
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Amount of Cloud.

The ' amount -of cloud is expressed in- eighths (oktas) 'of sky

~ covered:- thus 8 represents a:completely overcast sky-and 0 a cloud-

-less sky, while figures 1-to 7:are used to signify the number of elghths
of cloud cover when the sky:is’ ne1ther clear nor- overcast.

In est1mat1ng the amount of cloud of -a specxﬁed form or type
such as low cloud, the area occupied by every other form or type
visible at the time. should -be regarded as if 1t were- blue sky

On occasions when fog is present and is so th1ck as to make n
impossible to tell whether there is cloud above it, the cloud amount
‘should be recorded as 8, the fog" bemg regarded as cloud at ground
level. "If the sky is. visible the cloud ‘amount above the fog: layer
“should be estimated.” If the sun or stars can be seen through the fog
-and there is no.evidence of cloud above:the fog the cloud amount
should be entered as 0. . In all cases where- -visibility is affected and
‘the .sky partly or- completely obscured, the. cause of the obscunty
should be mentioned 1n the remarks on the weather.

Dlrectlon of Motion and Speed.

The direction of motion of clouds is always stated as the d1rect1on
from which the cloud is commg

To avoid errors due to. perspectwe a pomt of a: cloud should be:

sélected which is rising from or descending towards the horizon nearly
Vert1ca11y i.e. moving d1rectly towards or away from the observer

~ The observer should place hlmself ‘in such a posmon that the-'
point. of cloud is in line with his eye and, some fixed object such as -

the top of a flagstaff, gable of a house or angle of a branch of a dead

tree. ‘The head: should be fixed against some support otherwise:the
"apparent motion of the cloud may be due in-part to -the movement of

‘the head of the observer. : By watching .the direction  of- movement
away from the fixed object and projecting the line of observed move-
ment to the horizon, the direction of movement of the cloud can be
determined. The direction of true North -must, of course, be deter-
mined beforehand. -

Observatlons of Cirrus . cloud are of particular 1mportance as they
give valuable  information as to the. movement - of air: streams at
- heights of some 4 to 8 mlles above the ground

‘When observmg such clouds 1t is adv1sable to protect the eyes‘

from glare by wearing dark glasses.

It is important to record the date, hour, - direction of movement,
and if possible the speed of movement. A little experience will
enable the observer to give a qualitative statement of the ‘apparent

speed of clouds by means of such designations as slow, moderate, fast,
&c.

For the accurate determmatxon of the dlrectxon of movement of E

clouds, some form of nephoscope:should be used. These 1nstruments
can also be used to determine the angular velocxty of clouds.
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_‘Cloud Forms and: Their Classification.

The international classification of cloud forms is based upon four
fundamental types—Cirrus ~(thread type), Cumulus (heap type),
Stratus (ﬂat or. sheet type) and Nimbus (ram cloud)

Four famlhes of clouds are recognlzed—-—

Al High Clouds—mean’ lower .level 6,000 rnetres—20 000 feet
' . .Cirrus, C1rrocumulus, Cirrostratus.

B.sM1ddle Clouds—mean upper level 6,000 metres=20,000 feet,
: ‘mean lower: level 2,600 metres—-—S 500 feet Altocumulus,
‘Altostratus.

‘i C. Low Clouds——mean ‘upper 'level- 2600 metres 8500 feet, .
BRI mean lower level close to ‘the” ground Stratocumulus,
- Stratus, ‘Nimbostratus.*
~D. Clouds with vertical development——mean upper level that of
" Cirrus;- ‘mean - lower ‘level * 500 metres 1,600 feet.
Cumulus, Cumulommbus :

Definitions and Descriptions of the Forms of Clouds

1. CIRRUS (Ci.) —~Detached clouds of - delicate ° and fibrous

appearance,” thhout shadmg, generally whlte in colour, often a silky
appearance.f ‘ :

Cirrus appears m the most varled forms, such as 1solated tufts,
hnes drawn across a blue. sky, branching feather-like plumes, curved
lines ending in tufts, &c.; they are often arranged in bands which
cross the sky like meridan lines, and which, owing to_the effect of
perspectlve, .converge to' a point on the horizon, or to two opposite
‘points. ** (Cirrostratus and mrrocumulus often take part m the forma-
tlon of fthese bands.) -+ o

2, CIRROCUMULUS (Cc) -—A cu‘roform layer or patch .composed
of small white flakes or’ of very small’ globular masses, withount
‘shadows, which are arranged in groups or lines, or more often m
npples resemblmg those of the sand on the sea shore.

In general c1rrocumulus represents a degraded state of cirrus and
.cirrostratus both of which . may change into- it. .In this case the
changmg patches often retain some. ﬁbrous structure in _places. ’

““Real Clrrocumulus is’uncommon. " It must not be confused w1th
small altocumulus on the- edges ‘of altocumulus sheets,:

3. CIRROSTRATUS (Cs ).—A" thin whitish veil, ‘which does not
-blur the outlines of the sun or moon, but. glves rlse to halos.

_ Sometimes it is quite diffuse ‘and merely gives the sky a mllky
look; sometimes it more or. less’ dlstmctly shows a ﬁbrous structure
. w1th dlsordered ﬁlaments

*-NoTE-—The' heights. given above are for temperate latitudes; they refer
not to sea lével, but to the general level of the land in the region. In certain
.cases there may be large departures from the given mean helghts, especxally
‘as regards’ cirrus. e -

"% Nimbostratus Is grouped ‘with’ Altostratus in the speciﬁcations of ‘cloud

-forms for daily synoptic reports agreed upon at the Washmgton Conference
1947, : .

A
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4, ALTOCUMULUS (Ac.).—A layer (or patches) composed 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’ c10se.
together that their edges join.- ;

The thin translucent edges of the elements often show u'lsatlons
i whlch are rather characteristic of this class of cloud.

5. ALTOSTRATUS (As.).—Striated or. fibrous veil, more or less
grey or bluish in colour. This cloud is like thick cirrostratus but
without halo phenomena; the sun or moon shows vaguely, with a
faint gleam, as though. through ground glass. -‘Sometimes-the sheet
is’ thin with forms intermediate with cirrostratus -(altostratus trans- -
‘Tucidus).. Sometimes it is.very thick and. dark (altostratus opacus),
sometimes even .completely. hldmg ‘the sun.or moon.. In this case-
differences of thickness may . cause relatively hght patches between
"very dark parts; but the surface never shows. real relief, and the
striatéd or fibrous structure is always seen in places in- the body of
the cloud. :

6. STRATOCUMULUS (Sc )—A layer (or patches) composed of
globular masses or rolls; the smallest of the regularly arranged
elements are fairly large; they are soft and grey, with darker parts.
These elements are arranged in groups, in lines, or in waves, aligned
in one or in two directions. Very often the rolls are so close that their
edges join together; when they cover the whole sky—espec1ally in
winter—they ‘have a wavy appearance.

- 1. STRATUS (St.). —_A uniform layer of cloud resemblmg fog but
nof resting on the ground When this very low layer is broken up into
irregular shreds it is designated Fractostratus (Fs.). o

8. NIMBOSTRATUS (Ns.).—A low amorphous and ramy layer
of a dark-gréy colour and nearly uniform; feebly illuminated seem-
ingly from inside. - When it glves prec1p1tatlon it is in’. the form of
continuous ram or snow.

But prempltatlon alone is not a sufﬁc1ent crlterlon to dlstmgmsh
the ‘cloud which should be called nimbostratus even' when no rain or
“snow falls from it.  There is often precipitation which does not reach
the ground; in this case the base of the cloud is always diffuse and
looks “ wet ” on account of the general trailing precipitation . (virga),
so that it is not possible to determine the limit of its lower surface.

9. CUMULUS .(Cu.).—Thick - clouds with vertical development;
the upper surface is dome shaped and exhibits rounded protuberances, .
while the base is nearly horizontal.

When the cloud is opp051te to the sun the surfaces normal to the
observer are brighter than the edges of the protuberances.” When the
light comes from the side the clouds exhibit strong contrasts of light
and shade; against the sun, on the other hand they look dark w1th
a bright edge

True cumulus is definitely llmlted above ‘and below, its surface
often appears hard and clear cut. But one may also observe a cloud:

resembling ragged cumulus in which the different parts show constant :

change. This cloud is designated Fractocumulus. (Fc.).
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10. CUMULONMIBUS (Cb.).—Heavy masses of cloud, with great
‘vertical development, whose cumuliform summits rise in the form of
mountains or towers, the upper parts having a fibrous texture and
often spreading out in the shape of an anvil. co S

- Thé’base”resembles"niﬁ;bosti‘é,tus‘:é.nd‘one generally no,tices’v'i'rga.
This base has often a layer of very low ragged clouds below it (fracto-
stratus, fractocumulus). : ) T

Cumulonimbus clouds generally-produce,'showers of rain or snow,
and sometimes of hail or soft hail and often thunderstorms as well.

" If the whole of ‘the cloud cannot be seen, the fall of a real shower
is enough to characterize cloud.as cumulonimbus. : N

Specifications for the observations of cloud forms required for
synoptic . p’ui‘poyses are’found in -Manual No. 6 . (Weather Code) and
cloud formations are illustrated on the “ Cloud Chart”, both of which
are based on current. international practice and are issued separately.
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e —WEATHER PHENOMENA

The observer should keep an_accurate ‘record of all weather
phenomena The maJonty of those of interest are concerned with-the
presence of water in the atmosphere in: its various forms and.for

‘this reason the term * hydrorreteors " is used to descmbe the whole
class o ; .

Descriptlons of Phenomena,

‘Rain: Precipitation of drops of water (m the 11qu1d state) in whxch
most drops are larger, or ‘more sparse, than the drops in drxzzle

Dnzzle Con51sts of rather uniform pre01p1tat10n excluswely of
“minute -and very numerous water drops, which seem almost to ﬂoat
" in the a1r r :

‘Rain and drlzzle may be c1a551ﬁed as/“ mtermittent ” or. ‘fcon-
tmuous ?-and as ‘ shght N, moderate ”, or heavy " .

Snow Precxpltatlon of water, in the sohd state, takes place
mainly in.the form of branched hexagonal crystals, “ stars”, often
“mixed with simple Ice Crystals. At temperatures above —10°C. they
generally link together to form flakes.

Snow on the Ground: This should be entered only if at least half
the country surrounding the station is. snow-covered at the. time of-
~the. morning observation.__The depth of snow should be measured by
: plungmg a rule into it where it is 1y1ng evenly over.a level surface

—--Showers:--Are - characterized: by the_ suddenness w1th wh1ch they
“start~and’ stop-and by rapid changes in intensity and also by the
aspect of the sky-—rapid changes between dark threatening clouds
(Cb) and clearing. of the sky (of short duration, often with an
intensely blue sky). Sometimes, however, no definite clearing occurs
between the showers, or the precipitation does not entirely cease, but

there is usually a more or less rapld alternatmn of hghter and darker
clouds.

Hail: Ice balls or ice lumps, ‘the dlarneter of whlch ranges from
'5 to 50 mm: or even more and which fall: either detached or
fused into greater irregular lumps. They are either transparent or
composed of- alternatmg clear and opaque snow-like layers. Hail
almost exclusively falls in violent or prolonged thunder-storms. The
time of occurrence and damage caused should be noted '

_Small Hail: Seml-transparent -round “or (occasmnally) comcal R

grains of frozen water, about 2 to'5 millimetres:in  diameter. - --They:
generally consist -of a grain of soft hail as nucleus with. a very thin
ice layer around it giving a glazed appearance.  They are wet because

they usually fall at temperatures above freezmg point, often together
with rain.

Squalls: The occurrence of a strong wind blowing ‘for a short
pericd. A squall is frequently accompanied by a change of wind
direction, a fall in temperature, and a darkenmg of the sky by clouds
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of cumulus or cumulo-nimbus type. from which showers may fall.
"Well marked squalls’ frequently accompany the’ passage of a“ cold
front " over the station.

" Notes should be made of the t1me of. the squall the change of wind.

direction, and ‘at suitably equipped stations,: the maximum wmd force,
change of temperature, and of pressure. i

.. Gale: A gale ‘is a wmd of force 8 (Beaufort scale) or over,
and its occurrenceshould be recorded together- with the -times. of
commencement and abatement Its greatest force should also be noted.

Thunder-storm: Thunder and hghtnmg ‘observed at the station
with not more than 10 seconds time interval between their occurrence.

- The time of occurrence and direction of motion should be noted
:and. a note should be made of severity or damage caused.

‘Thunder and Lightning occurring at more than 10 seconds time
iinterval. between .them should -be entered as.* Thunder-storm in the
‘neighbourhood.” nghtnmg occurrmg alone should be entered
:accordingly.

Fog: - Consists: of -almost mlcroscoplcally small water drops Sus-

Wpended in the atmosphere, reducing the. horizontal range of

“visibility to less than 1,100 yards. .The air usually feels clammy and
“’humid.- = The - fog generally looks whitish except in the vicinity of

- industrial areas where it - may be mixed with smoke or .fine dust and

thus ‘appear _to be of a dlrty yellow or grey colour.

 Mist: Con51sts of - m1croscop1cally small water - drops or. very »
hygroscoplc partlcles suspended in the atmosphere, = The horizontal
--range-of visibility is greater than 1,100 yards, but is less than 2,200 -
yards The water drops are miuch smaller and-more- scattered-than-
in fog.  The air feels less humid and clammy than in fog and the mist
looks more or less greyish. . :

O Duststorm\or Sandstorm - has- been deﬁned by the Salzburg
Congress as dust or sand raised by the-wind so that the range of
visibility is con51derably reduced.. An alternative definition* is * any
rapidly moving -air 'which contains large amounts of dry opaque

"particles " This- deﬁmtlon excludes “ sand devils” or *“ dust devils”
~(small whirlwinds carrying sand or. dust) and “ dust clouds "’ which .
‘are visible as such from the ground but the dust is not in dlrect
contact w1th the ground.

The most impressive example of dust storm is the “ dust. wall "
‘which rises from the ground to con51derable altitudes and. has a well
defined outline. S

Haze: Dust partlcles whlch are dry and so extremely small that
~they cannot-be felt or discovered ‘individually by the eye. However,
“they diminish. visibility and give ‘a characteristic smoky appearance

(hazy and opalescent) to the atmosphere, -Haze produces a uniform
veil over the landscape’and subdues its colours.: It has a bluish tinge
when viewed against a dark background and-a dirty yellow or orange
tinge against ‘a bright background. - It is thus distinguished from the
greyish mist, the thickness of which it may sometimes attain. - -

- * Loewe (after Koschmxeder), Duststorms in 4@,3?’.”“1?“’_ C.M.B. Bulletin 28.
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Dew: Water drops deposited 'by direct co‘ndensatlon:of ‘water
vapour from the adjacent clear air, mamly on: homzontal surfaces
cooled by nocturnal radiation.

Hoar Frost: Thin ice crystals in the shape of scales, needles,
feathers, or fans deposited on-surfaces cooled by radiation.

Soft Rime: White layers of ice crystals deposited chiefly on
vertical ‘surfaces—especially on points and edges of objects—generally
in supercooled fog or mist. : On the windward side soft rime may grow
to very thick layers of a structure similar to that of hoar frost.

~ 'Hard Rime: Opaque granular masses of ice deposited in the same

manner as soft rime but-in “wet air ” or “ wet fog ” at temperatures
below 0° C., thus developlng a more compact and amorphous structuxe
than soft r1me

Glazed Frost: More or less homogeneous and transparent ice
layers which - are  deposited . on horizontal ‘as well as.on vertical
surfaces from supercooled rain or drizzle. :

" Unusually - Good Visibility: ~(Pure- air) “should ‘be entered when

the ‘atmosphere has a- great clearness" and 'transparency; distant
- objects and their-details‘stand ‘out in full relief from the background
with great hardness and dlstmctweness, w1thout any softenmg ve11 at
six miles or more.

Mirage: The posxtlon and appearance of dlstant obJects are
always altered to some extent by the refraction of light which,
passing from the object to the observer, has to traverse obliquely
layers of air of different density, and sometlmes the displacement of
position or distortion of appearance is so great as to produce an
illusion of apparent water, trees, or buildings. 'Such phenomena are
conspicuous when the variations of temperature close to the ground
are very marked, as when in desert countnes the ground is strongly
heated by the sun. . , : ,

_ Halo: (Solar Halo, ‘Lunar Halo) Luminous ring around the sun
or. moon respectively,  at ~a. distance of  about :22° (on .rare
occasions. 46°), ‘mostly whitish but sometimes showing: the colours
of the spectrum. - In the latter case the inner edge of the ring is always
reddish or brownish, the other colours following in the outer part of
the ring but generally being-less pronounced Inside the rmg the sky
is darker than- outsxde it.” - T

Halos are formed by refnactlon of the light from the sun or moon
in jce crystals of which cirroform clouds are composed.

Corona: (Solar Corona, Lunar Corona). Luminous crown directly

. surrounding the sun or moon respectively, ;of .a radius seldom

exceeding a few - degrees, . its- inner part. being -bluish, whmsh
or yellowish, or showing (faintly) all the colours of the spectrum. The
red colours thus always occupy the outer part of the phenomenon.
Sometimes there may be observed several repetltlons of the spectral
colours. .. ‘ ;

Coronas are formed by the diffraction of the light from the sun or
moon, generally by water droplets.
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Rainbow: The rainbow is due to refraction and reflection of sun-
light (occasionally moonlight) in falling drops of rain.  The normal
appearance of a bright, ‘well-developed rainbow . is as follows:—
The chief, or primary, bow shows the sequence of colours—violet, blue,
green, yellow, orarige and red, the red being on the outside. ‘

. -A secondary ‘how is frequently seen of which the radius is 12°
greater than that of the primary, while its colours are reversed. There
is considerable variation possible in the number of bows, their radii,
the number of colour bands, and the colours and ' their sequences,
according to.the brilliancy of the illumination and the size of the drops.
Rainbows: always. appear on the sky opposite to the sun or moon.

Owing to the jfeébiénes's of the light from the moon it is seldom
possible. to recognize colour in the lunar. rainbow which therefore
appears as a white or yellowish arch. R

‘Bows ‘formed in fog (Fog Bows) also frequently show no colour
owing partly to the low illumination and partly to the high proportion
. -of diffused light.’ ' o ' R ' SR

- Aurora: -The Aurora usually appears as a bright arch beneath
which - the sky seems to be darker than the surrounding regions.
Frequently streamers of light shoot out radially from the arch and
sometimes extend beyond the zenith. Occasionally the arch resembles
a swaying sheet or curtain and at times several arches can be seen
simultaneously. ' D

Observers should note such points as the direction in which the
phenomenon appears most intense, the direction of the arches, and their
‘angular heights above the horizon and the length and position of the
most prominent streamers.. The colour effects visible should also be
noted. ' - R

The Aurora is an electrical phenomenon and is 'usually associated
with magnetic storms. : o :

" Iridescent Clouds: Green or. red colours are occasionally seen
on the edges of cirrus or cirro-cumulus clouds at a distance from the
sun or moon of up to 25° or more. They are also seen at times on the
edges of fracto-cumulus or strato-cumulus clouds. The point to note
is the angular distance between the sun (or moon) and the -patches
showing irisation. ‘ V , ‘

~-" Colouration of the Sky: A cloudless sky appears to be blue, but
it may show all possible gradations between a deep blue and a whitish-
blue shade. "It is desirable to note the gradations of colour according
to the scheme—deep blue, light blue, pale blue.  Such observations
give information regarding the purity of the air. ,

The most beautiful colours are seen at dusk. '~ When the sky is

cloudless the colour and form of the first * purple,light ” is worth
noting. " It is approximately parabolic in shape and appears at a-
considerable elevation above the point where the sun disappeared. It

varies in colour between pink and violet.
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The colourmg of the western sky and the appearance of the second - )

“ purple light”. after the disappearance of the first are also worth’

noting, as are “ Alpine Glow " and “ Afterglow »in places where these .

occur. These phenomena may be observed in_the. reverse order at
sunrise. . _

Green Ray' When the sun’ sets under favorable conditions, the
last glimpse of it is coloured a br1lhant green. The phenomenon and
the corresponding one at sunrise are explamed by unequal refractmn
of light of dlfferent colours v s :

A}

Zodiacal Light is observed as- the extrexmty of an elongated
ellipse of soft whitish light, which extends from the sun as centre
and appears above the western horizon after sunset (above the eastern
horizon before sunrise).  The best time to observe it is Just after-the
last traces .of twilight have -disappeared in- the "evening (before-‘
morning). It is believed to be due to the reflection of the sun’s light
from innumerable minute bodies of dust. which revolve about the sun._
The Light is seen better in tropical than in temperate latltudes '

Crepuscular Rays are due to the illumination of the dust part1cles
in the atmosphere by sunlight. - When the sun is low, the shadows
of clouds or of mountain peaks will be thrown right across the sky.
As the particles in the shadow are much' darker than: those- in :the
sunlight, ‘the - course *of such shadows can’ be traced ‘ for  varying:
distances. A series ofalternately light and dark bands of irregular:
formation depending on the configuration of the cloud masses: or
mountain peaks are thus produced. = Crepuscular rays are. seen to
advantage when appearmg Just after sunset

THE MONTHLY RETURN
ENTRIES ON FORM C.M.B. ¥/68.

The information prmcxpally required from Rainfall Observers is
the amount of rainfall in the gauge each morning. This is highly
valuable for a. great’ variety of purposes.”The 1mportance of careful
and regular readings will be’ realized when-it is considered that water
is ‘one of ‘the most “fundamental requirements for:the  Australian

economy and an accurate estimate of Australia’s water resources can

only be made if reliable rainfall records-are-available.” “In “addition
to regular readings, care should be exercised to see that: the records
are not spoiled by bad exposure or by 1nterference by ammals or by
any other agency :

Next to amount of ramfall the notat1ons of Phenomena " and of
“ General Monthly Remarks " -(onthe back of Form F/68) are of
special interest. In order to compile- statistics of the’ frequency’ of
occurrence of the more important meteorologlcal events in a district,
it is desired to have complete (but concise) records of such oceurrences
as thunderstorms, hail storms, dust storms, bush fires, heavy rain -
storms, floods,. frosts, fogs, and so on, with times of occurrence, or
duration and particulars of damage (if. any) Cuttmgs from local
newpapers often provide a useful record.
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Seasonal ‘notes on the progress of crops and pastures, and on the
condition of stock and water supplies, and notes on insect or bird life,
the prevalence of pests or diseases in plants, &c., are desired for the
compilation of monthly reports on weather and crop conditions.

"“‘Unless an observer is specially requested‘to forward reports by
telegraph or otherwise' for-aviation or forecasting purposes, .the re--
maining columns of ‘the Observations Form may be completed or not,
at the option of ‘the observer. ‘. If the station is located in a well-
exposed situation in open country, accurate estimates of wind direction
and speed would be very useful, but if the location is:sheltered, such
observations may be of doubtful value. These remarks apply-also to
visibility observations. : .

Good . es’_cimatés of “,kamount of cl(;ud n inay prove- useful, par-
ticularly if a distinction. is made between: the proportion of sky
covered by “low " types of cloud and that covered by-* middle " and
“high” types. . The amount- of “low” cloud should be entered: as
well as the “ total amount ” of cloud.. .(See pp. 24-25.) R i

. Rainfall and Evaporation are entered to the date of reading.(9.a.m.).
and it is understood that the figures in each case represent a total for-
the preceding 24 hours. - & SRR TR e . : :

Entries of Amount of Cloud should express the number of eighths
of the sky covered. If the sky is clear, “O" should always be
entered and not a dash “—". The latter is generally taken to mean
that no observation has-been made. If fog or haze obscures the sky,.
however,  the word “ fog” or “haze” should be entered in the .cloud -
column.. In the case of fog, the figure 8 is also entered  (page 24). . .
WEATHER PHENOMENA. B T

. For statistical purposes it is important that the various phenomena
be ‘clearly defined. The following definitions should be observed when

making entries in the remarks columns:—

Frosts.—The word “ frost” should be entered:and not frosty .-
The latter term leaves it uncertain as to whether a-frost has actually
occurred. . ’ : S G

A distinction should be  made between-a frost.at the station.and
a frost in low-lying parts of the neighbourhood but not at the station.
Fog.—The remark' “fog ” should be used' (not “foggy” or “Fog
around station ), but only when the visibility is less than 1,100 yards.
_If objects are visible at distances of over 1,100 yards the terms * mist ” -
or “haze” may be more appropriate (See definitions page 29). . -

“River ”, “ valley ” or “sea ” fogs should be entered as such, with
a qualifying note “ distant "’ if the fog is confined to particular patches
and does not otherwise affect the visibility at the station. ,

.. Thunderstorm.—The. term * thunderstorm " should be reserved for’
a- definite thunderstorm (thunder and lightning with or without rain)
passing over the station., If possible, the direction of movement of
the storm should be given as well as the time and duration.  The-
words “ thunder heard ”, “ lightning ”” or “ thunderstorm in the neigh-
-bourhood ” (see page 29), should be used-in ‘other cases, giving the
direction in which they are seen or heard and time of occurrence."
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" Dust Storm.—This term is applied to a strong wind carrying thick
dust or sand and occurrmg over a considerable area at the same time..
(See also page 29). ~An exact definition is not clearly estabhshed
‘but' the -following distinctions should be. observed and entered:—

“ Dust Storms ”’. (as defined above), Dust»Devﬂs ” (or wh1r1w1nds
carrying dust or sand), ‘Dust Clouds’ (which:are visible at some
height above the ground, but are.not in:contact’ with the ground)-
and “ Dust Haze” (which is a condition of the atmosphere occurring
with light winds). As a guide to the intensity of dust storms.or
dust haze, the maximum dxstance at which obJeots are visible should
be given. . . . B

Rainfall Entries—Half Points. ; :
Rainfall is entered in points to the nearest whole number. In
the case of half points, the nearest odd number is:entered, e.g. 8% and
9% are both entered-as 9.- 'As a spec1a1 case, half a pomt is entered as’
1 point (and less than half a point as “Trace” (Tr.)). ‘

Date of Entry.—Rain is entered to the date on Wthh the gauge
is read and:the entry is- understood  to:represent: the amount which
has fallen in the 24 hours ended 9 a.m. If the gauge is inspected during:
the day, the water should be left in the gauge and-emptied out at
-9 am. only. An exception is made on rare occasions when there is a

danger . of the gauge - overflowing. See. * Method. of makmg a
‘ measurement———Heavy Rams ” (page 14). ‘

Heavy Downpours. S Lo

It is important to record the rate of- ralnfall durmg downpours
and country observers are asked to note the duration of particularly
heavy downpours and the amount of rain whxch falls between the
beginning and end of the downpour. ‘

_Amounts measured in this manner should- be returned to the gauge
so that they. w111 be included in the total for the 24 hours.

Days of rain, fog or-dew.. . b v
A day of rain is defined as a day on whlch half a pomt (1 e one
point) or more of rain is recorded.

In the case of precipitation: in the form of dew or frost the amount
if measurable, (i.e. half a point or more) is entered in-the ralnfall‘
column and is included in monthly and annual aggregates of rain.
‘The word “dew” or *“frost”. should accompany the entry
Such days are not counted as days of rain,

A day of fog is defined as a’ day on whlch the v151b111ty at any’
time is below 1,100 yards. .. . . . ‘

‘Changes of Observer, equxpment &c :

A note should be made in some « convenlent space on the Meteoro-
logical Observations Form of the date of a change of observer, or of
a change in. the exposure'of the instruments, the date any instrument
becomes defective and is-adjusted or replaced or equlpment is changed
for any other reason (with partlculars) :

: Apparently tr1v1al detalls of this kind prove very useful for future‘
reference o . _ . . .




SPECIAL NOTES,
Weather and Crops &ec.

Notes on the condition of Stock, Crops, Pastures, Water Supply,
Statg of . the River (if any), Insect or Bird Life—including the
prevalence of pests, the growth and flowering of plants, agricultural
activities and pecularities of the season are of value, and space for.
such remarks is provided on the Meteorological Observations Form. -

"A summary of such remarks is issued by the Bureau each month
for public information.

SUMMARY OF INSTRUCTIONS RE OBSERVATIONS, ENTRIES
AND ATTENTION TO INSTRUMENTS, "

Rainfall.—Enter in points. Half points counted to the nearest
odd number. Be careful to check measurements of heavy rains. Note
time and duration of very heavy downpours if convenient and amount
recorded within the stated times. See that gauge is level and firmly
fixed and not sheltered by shrubs, buildings or trees &c. Be sure the
rim is level when replaced after a reading. -

‘Cloud.——Enter in eighths of sky covered. 1If no cloud, enter “ 0.”
If the sky is obscured by fog or haze, enter the word “fog” or
“haze ” and the figure 8 in the case of fog i.e. 8 (fog) (page 24).

Wind.—Enter direction from which the wind is blowing (i.e.
towards which the vane is pointing). If no wind, enter “C” (for
“Calm ”)- under direction and “O"” under force.

Weather.—Enter phenomena and times of ‘occurrence as well as
descriptive remarks. ‘

‘Report without delay, breakage and faults which cannot be remedipd.
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