
Mausom, (1989), 40. 2, 123- 130

551.577 : 551. 521.14 : 551.507. 362

Estimation of precipitation and outgolng longwave
radiat ion from INSAT- IBrad iance data

A. V. R. K. RAO & R. R. KELKAR
India Meteorological Department, New Delhi

a nd
PHILLIP A. ARK IN

Climate Analysis Center, NMe. NOAA. Washington D.C.
(Recelved 24 August 1987)

lIT{- ~" .inr.." if ~- I it if ....-.: 'IR "'"" iii rn~ "'" '"'"""'" '<'i"'" .,..".,. rn '" fut( .,.,. f.mr
~ '" f.n "" f<'" "'" ~ f';f~ >IT'!1! fif"'" ~ '3'T'M ..... (MDUq, 'If WoiT if m:fu'I W<1 'f!lT 'IT I
Wk'- lit '" <fA 'lim """'T ~ 'fT'lllFii IE B BT) ..., ""!'T rn ~ '"'"""'" qq., .,..".,. (Q PE)
.:'t mm if 0:<' ~' ''" ;.mm"", ll"im W<1 """" ~ 1t. it. it. tr. IEB BT ) i1 0:<' I"-, ."~ if ~ W<1
'1'''' ~ I '!~ i;". InTT'< lit'II 'fI'l'lT'I ,,".mfTvft'f~ '" 'If"""'" '"rm 'IT>:~ ""'•..".,'l"i'" '" 'IT'f 'I'" """ '"'"""'"
<rioT~ (Q PE ) ;f.t 'tfu:ft:r.::r f.mT 'PlT ~ I ·Hlo ~ il 1000 7ft "NT 3 5° "3"m ~ 2 5° ~;:r;r. ~ 'r'i eN
- 0 O ' I - "-- "- •1=f 2 .5 X 2 .:; ffir;:?f7 3reTFf7 'J"q'$f 'foT 3f1 "1'f>" " I" ,".{! 'l'flIT ~ I

'lit'< ffi'l '" ll"im rn ~ o LR 2. SO"""'/ilI..m: '3'lful "" " fII'f'fo'l ff;~r '1'''' ~ 1
19"" ,,""''' ''''! (~ 1 9 Sf, "~ 19S7)if~ QPE 'IT>: OLR "' 'lTfII'fo'llt'< 'I'Ti "'¥~ '11( ~' I

OLR ", f.T<o 'l1'! ""j,mif.-.it "",if iA ""' ~ I ..n ,'" 'filf.l.mrrnifut( 2' O~',," '!1ll'! im m
'It ~ 1

1 9"7 ", ,,,,,,,,,-,,,,",'\,,,mr-. .,,,,. .a ~ if 'li'\qvJ~ 'rf.T'li .,.r """ '" OLR 'IT>: QPE ",<t-rr.
~~ '11( 1'ITU""j '" "" 'IT>: f.T<o 0LR 0:<' '!1ll'! ~ 1

"""': ~ OLR 1fT'1'i "" '!"'" NOAA '" arF!:;'i if "" 'It ~ 1 >rm: m '"" llftm'l~
• s s ~, ill"""", >rfu<; '11\ "'" if N OAA .. OLR '!R~~ '11( ~ 1

ABST RACT, In this pape r, meth odologies which were developed at Meteorological Data Utili sation Cen­
tre. New Delhi, to com put e Quant itati ve Precipita tion Estimates (QPE) and Outgoing Lon gwave Rad iation
(OLR ) from INSAT-I B radi ance data, a rc described . Q PE computation employs a one-para meter linear mo­
del using j -hourlv INSAT-l BEquivalent Black Body Temperatures (EBBn. The E BHT"s a re distributed over
a 16<las... histogram . QPE is com puted from the histogram data by calculating frac tio nal cloud cover colde r
than a chosen thresho ld temperat ure and multiplying the same with a regression coefficient. Com putation s
are ca rried over 2 . 5) X 2 .5 '" Lat .yl.ong . boxes in an area extcnding from 40" E to I()(YE and 35' N to 25" S.

OLR is computed. using the mean tempertaure of the 2 .5" Lat.rl.ong, box.
Mon thly mean char ts of QI)E and O LR arc presented for the winter season of 1986 (Decem ber 1986 to

February 1987). low values of QlR coincide well with the raining areas . The isopleth of 240 watts/rnais found
10 delineate the rain ing area .

Daily computat ion of OLR and QP E were also car ried out during the life period of a severe cyclonic stor m
in the Hay of Hengal during January-February 1987. Areas of heavy rain and low OLR are in agree ment.

Fina lly, INSAT OLR values arc compared with tho se of NOAA. Wh ile the pattern corre lation bet­
ween them is .85, oLR values of NOAA are found to be higher in the warmer areas.

J. Introduction radar, but its deployment is impracticable over the
ocean and it would be proh ibitively expensive to have

Large-scale precipitatio n values are of importance in a large radar network on land.
many fields like hydrology, agricultu re, clima tology and
numerical modelli ng. Anomalies in large-scale precipita- In order to obviate the difficult ies of land-based
tion are also known to' have a close relati onship with observing systems, many investigators have attempted
global circulat ion anoma lies. Estimation of areal average the estimation of rainfall indirectly from satellite obser-
precipitation from raingauge measurements is, however , vations of clouds. A review of different techniques
subject to several types of errors. These arise from the employed for this purpose is given by Barrett and
non-representative ness of point-rainfall measurements, Marlin (1981). Mo st satellite-ba sed techniques arc
sparseness of the raingauge network and its comple te bu ilt on the hypo thesis that brigh ter (colder) clo uds in
non -existence over oceanic and inaccessible areas, visible (infrared) imagery are associated with higher
elTects of terrain and inherent inaccuracy of the observa- precipi ta tion. Such techniques are valid main ly in the
lions . An effective alterna tive is provided by the digital tropics, where convective activity is the chief source of
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