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Average relative humidity from satellite observations
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AB~TRACT. Thi s study dcscr lbce 1\11 a ttem pt to obtu iu ~ t; tati~li('~d relc t jonahlp bctwecn th e satc lllto vitm'~.i
eloudineee and vertically integrat ed u,Wrillle rr-lnfivr- humidlt v ill t he 10w(.'I' t ropoephorv over th e Ind ian RCIl8. For thi s
pur pose, tilt' val ues uf U\"f ' l1l gt' relative humidi rv for tl'lU()·(lIMlmh 1 1I ~' t'r for th e mouths of ''''II.-i l, .Iuly and No vember
1960. Wt>I'C com puted fur tl 1tlslx ra di UMOIHlf' st e t lone ill th e> Peninsul a r India with OOHfl t.a! nIH i!lla.ud locutions , Cloud
(,QVNUgtl 4lVP 1' tho small ntf"l\ ill the vif'ill ity of t1W1'\(l ill nti ollH W l'm obtained from the ~lJpha.n;~lyt'f't> published hy
tT.S. \\".U. in th e sa tellite dahl t ·nlul(l:p t{· ~ ' ~ 1I 11 \l'1'M elaasi fled in live (';\h'gnl'i('~, A lineur rchulonahlp Will'! found between
the everngo relat ive humidit y uud cloud d fl.l«iJJmt.i rll1 lI11m1JcI' wit h 11 correlation ccctllcieut of n -71.
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3. The cloud coverage over thc small area ill thc
vicinity of these stutions was then obtained from
nephnnalyses published by U.S.W.B. in the
sutellitc data catalogues. Thcsc nephanalyses
depi,,' th e cloud cover according to the following
classificat ion -

The above classifications are also supplemented Lv
symbols dosignnting t he general character ';f
cloudiness. Wc have made use of the above cloud
clnssifioat ion except for the covered cases, where
combinations of cumuliform, strat iform and
cumulonimbus cloud s were grouped separately
along with 'covered dense' , We thus made five
olussifieat ions \vith 'open' as elus.sificat iun J1111nbor
onc and 'covered dCl1so' u.s claBsification nUlllbt.'r

,.

coverage< 20%

20-50%

fJO-80%

> 80%

Open

Mostly 01"'" (MOP)
) lostly Covered ()ICO)

Covered (C)

Ii = (J!"'J. "I 'ID/' )
sfc

whereh,is t he relativ e humidity in each sub-layer ,
11' is pressure depth of thc sub-layer ami DP is
thc pm"ure depth oft hc layer between the surface
ami 60~ mh, The upper layer was chosen as 600 mb
as t he dew point reports were generally not avail­
ab le ahovc 600 rub. The values of 1/ were compu ted
from 12 G:\IT radiosonde observatio ns as most
of t he sat el lite passc:; were in the afternoon
during the abo ve mont hs. On occasions of doubtful
mi""ing datn the values obtained from 00 GalT
asconts , were u tilised.

1. The quulitnt.ive procedures for forecasting
eloud s nnd precipi tatio n require th e detunuinution
of th e vcrt i-ully integrat ed moisture field . This
is readi ly obtained over the lund areas from the
avai lahle radio sonde observations. In recent
years, usc of satellite data has been made to infer
the mean relative humidities over the Mea/oc ean
area s where da ta arc sparse or non existing. The
rad iation measurement s from ihe 6·3 micron wa­
ter vapour channel and 8~1 2 micron atmospheric
window channel , 118.VC been used to est imate the
relative humidity distribution in the middle and
upper troposphere . To determine t he average
humidity in the lower troposphere in the Gulf of
~lcxi eo region, Thompson and West (1966) have
made usc of satellite pict ures. )lcClain (1966)
found a relationship bet ween sat ellite viewed
cloudiness and t he vertically integrated moisture
filed. lIc chose saturat ion deficit as tho moisture
parameter to measure t he relative humid ity in the
1000 to 500-mb layer.

2. The pnrposc of this study is to explore the
possibility of using t hc sate llite ncphanalyais for
obtaining the humidity infonuatiou of the lower
troposphere over t hc Indian Seas, For the
purpose, we selecte d six radiosonde stations of
Peninsular India with coastal and island loca­
tions, viz., Bombay, Trivundn. m Minieoy, Madrus,
Vizag and Port Blair. Though t he stations selecte d
are not all situated in homogeneous synopt ic­
climatologicnl region in the mont hs studied , espe­
cia lly in November, it was not considered desirable
to grou p them sepernte ly according to climatological
conditions or regions like cast and west toast I as
this would have considerab ly reduced the sample
aizcs in t hesc groups cluc to the limited number of
available rad iosonde statio ns. ,

Thc avcragc relllt·ivli humidity bctween surface
and 600-mb was comp ute,1 for each station for the






