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Table 1
The ilobal Atmospheric Research Programme of WD recommended accurac!es
for atmospherie soundings.

Cuantit Accurscy (r.m.a, error)
Cuantity A . 8

Wind component 23ma -t
Temperature iy
Water vapour pressure bl | mh
Sea surface temperature Yo.2¢
Pressure reference level o.38

Data required on a 100 km grid, at efght standard levels ¢n the

atmosphere
» 500, 200, 100, and 26 mb), twice day,
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- Passive sensors: Passively measure/interpret signel information
coming d'rectly from the feld or observation.
e.&. radistion thermometer,

transmit a slgmal towards the fleld of cbwervation
and measure the reflected return signal.

.8, weather radar,
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Corretation of rainfall amounts ot sites
rourrd Niamey from targe scale con-
vective systems (1982)
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Expected rainfall variability
within a 10 x 10 km square,

ten day totals (mm).

Median and interquartile ranges of rainfall
corresponding to the duration of cold cloud
(< =60 °C) ovexr Miger.

a)l to 31 July 1985.
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2 11 to 20 July 1985.
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Soil moisture drying curve ,
Niamey, May 1982 4
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A computed drop size distribution by Srivastova (1971) assumed that
drop size was determined by coalescent growth and apontaneous break-up
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When a pulse is transmitted and received its power/time curve may
resemble

power transeitted power
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In the SAR both the received power and the x direction reaclution
are increased by coding the pulse signal by changing its fregquency
slightly throughout the duration of the pulse.

transmit

received siknals

time Ciga,.

The received sigmil is then Selayed mcoording to its frequeney so
the whole pulse is compressed after reception, thus increasing power amd
resolution. This technique is known as the CHIRP,
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@ INTERNATIOMAL ATOMIO ENERGY AGENOCY.
¢ ’ UNITED NATIONB EDUCATIONAL, BOIENTIFICU AND CULTURAL ORGANIZATION

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

34100 TRIESTE (ITALY)- P.O.B, 656 - MIMAMARE - STRADA COGTIERA 11 - TELEPHONES: 34814/
CAHBLE: CENTRATOM - TELEX 48080% - [

He.SMR/164 - 13

WORKSHOP OB CLOUD PHYSICS AND CLIMATE
23 Wovesmber - 20 Decesber 1905

ATHOSPHERIC CLOUD PHYSICS MEASUREMENTS -11
(Extra lecture notes)

C. SAUNDERS

University of Manchester, U.K.
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CLAD PROSE

- &

'Y Mn-tnmoﬂumﬁﬂmhh
smatlor Shan 100 5m a8 Shey wowid appase I viewsd fram sheve or
fw—dmﬂmmdnm.h'af-lnmm
Iuw“ﬂm-myw-nulmﬂmuqﬁdmdu
srecipiiation probe.

Parts B.E of Fig. 4 show tracings of ice partiches smaller
than 100 um in knm,wkhmwdcwt-bhmw
mdwm.mmuhmmhmmu
with its long axis horizontally aligned Lo the array, and Its
:rounctimisltnufmmadunuﬂym.ﬂuhmd
ﬂddwiﬂhhmuﬁalfwnﬂmouﬂvdmt
diameter, it will be sized properly, and the calculasd concen-
tration will be correct. But consider the column inpant C.in
long axis will be horizontal in the atmosphere, but its orienta-
tion will hrandommnitmﬂsﬂ\rwd\ the linear optical

. -y " A &

n »
g iongt

Fig. 5 Ruder mefboctivity facser momered by NSSL rarder

(#hX = IOMZ}“MMMSMMhM
e same region of e cleud. Eech 1 point is @ § iwn diregs, and ¢

2 point indicotes twe T hem poinis on top of such other. The desved Nine
b 0t 45, and e salid Novs Is & I st curve Sirowgh the dete
ol

Prese / Kok, Companton
A faia,

-nv.‘l'huﬁm,lt-lhmduutmnriuﬁmluul
length (20 um) to its width {6 jim) when passing through the
aray. A 100 gm column with a similar length-to-width ratic
may be sizmd anywhers from 100 um 1o about 30 m. The
distributions can be “wransformed”” on the basis of this random
mmmnm(uwmcuxmm
1972) if 2 the particles ars columnar.

Oﬂmpmuummhumhuﬂllmn
mmmhmcmmmmmwu
aray at lts full length. Even if In parfect focus on the amvay, Its
crovesectional arsa per channel will bs 6 X 20 = 120 um?,
compared to the channe! cross-sectional ares of
20X 20 = 400 um®, Therefors, the reduction of fight intensity
will be 120/400 = 30%, not sncugh Lo trigger the Alp-flop
switkch or to register a count as a particle, In addition, *he
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]
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-
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Flg | Relotion betweon drapist digmeter and impression demenr for
varioys sampling medie,
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Slide Impactors

© O#-Cooted Siides. Ona of the sartiest measursments of
cloud droplet sizes was made by FMMW(IMH.
A clean glass slide coated with & mixture of light mineral of
Mnuﬂmmidivwaundwcnwndmmw
keop thom swbmerged unth they had besn photographically
recorded. mmuiwmwmhmﬂmtﬂby
Mazur (1943), who saturated the mineral ol with distilled
‘watar 1o prevent the dropiets fram dfusing into the ofl,

Slides coated with castor off wers weed in the first extensive
ntofmuumnnhddrqﬂolﬁmhalmlifnmdmby
Waickman and Aufm Kamps (1953). With this method it was
possible to cotiect droplets as large as 200 um in diametsr with
no apparent shattering if the impact velocity was less than
100 mfs.

A large amaunt of droplet dita was obtained by an auto-
mated sampler designed by Brown and Witlett (1955). In their
sampler three stides coated with silicone oil moved in rapid
succossion through an airstream and were photographed under
amkrounulnncddnﬁn.‘lhmdufnrmwﬂ
distributions in rade-wind and summaertime U.S. continental
cumuli ware reporied by Braham, Battan, and Byers {1957)
and by Battan and Reltan (1957).

Thess methods gave us the first details of thie droplet
spectrum 3t different prographical locations. A disadvantage of
using tham is that the sample must be recorded immediately, a
procedure which is difficult in terbulont air. It is also necer
sary to know the sxact time that slapsed betwsen sampling
and recording in order 40 apply diffusion corrections.

© Magnesium Oxide Method. Another widely used method
involves coating a clean glass slide with a thin film of mag-
netium oxide. Droplats impinging on the film leave round
holes which are proportional so their sizs.

This wchnique was dewsloped and calibrawd by May (1950)
for drop diameters between 10 and 240 um. For droplets
larger than 20 um in diameter, the ratio of droplet diameter to
impression diameter was found to be 0.86; it remains constani
with droplet size. Data reduction requires the investigator 1
mhﬂhnﬂmwmesmﬁmamwn-
mitied light and record the images photographically. This
mathod is not alfected by drop diffusion and droplets cannot
coslerce, 30 the samples can be preserved. One disadvantage is
that this layer is rather fragile in texture and can break off
because of buffeting by the airstream. Another is that drops
lemlndmmmhﬂadﬂﬁwﬁnwm
the texture and grain size of the magnesium oxide interfere.
Squires and Gillespie (1952) used this technique in a gun-type
sampler which could be reloaded in about 50 + during fights.
They expased ten rods 3 mem wide {vielding a high collection
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