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Estimation of upper air relative humidity
for objective analysis
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ABSTRAC r. A multiple regression rela tion was developed between Upper air relat ive humidit y
a nd the related surface obscrvauons, like cloud CO\1:r. present wea ther and surface relat ive humi dit y etc .
U!Ioing this rcgrc..don rclatio n ar a number of surface observing slation.." th e relat!vc hum idity values for
u pper ail at 700 h l'a were es t ima ted from surface relat ive huwld lly-.c1oud co ver an d present weather Ior
six days from 4 to 9 Jul)' 1979. In c rder I:) determine the 1f!lJl3Ct~f these e stimated values, two sets of. a nalyses
were made u..ing opti mum ir nc rpolatiouschcmc. c nc includ ing evrimated R H values and Ih: seco nd excluding them.
RMS er rors weft"calc ula ted for all t he srxcases. co mpan ng with the observed radiosonde-data to exurnme ho w bot h
sets of'analyses with an d witho ut est imated data. titled Ih..: observat ions. ~MS ("rro,~ were alS? computed comparin g
with ECM WF- RI I Analyses. Lastly. t hese ana lyst s were compared wt' h sauune cloud Pl ctUI CS an d. found them
in clos e agree ment with the o bserved da ta .
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I. Introduction

At presenl . forecasl modds are ab le to produce fairl y
acc ura te rorecasts o r various param eters including preci­
pitation. In order to make precipitat ion foreca sts. il is
essential to specify Ihe initial humidity fidd reason abl y
accurately. Also th e humidi ty field influences th e radi a­
tive processes of th e mod el. However. Ihe speci fica tion
of the initial humidity field or in other words th e an alysis
of humidity field at the grid points from the obsorving

stat!ons h~s unique problems. 1\ is more so o ver th e
In~lan r~~ton beca use of the surrou ndin g data sparse
reg ions.. like the Arabi.an Sea, Ihe Bay of Benga l and
t.h : IndIan ocean. Smce some surface observ ations
like cloUd, e~ver. present weather, surfac: humidity elc .
are statist Ically rclated .to up!"'r air h~midity. th·".: ha ve
been. a number of studies made 10 c ;luna te th e humidity
at hIgher levels from surface obsoTl.tions in order to
overcome the inadequate horizontal resolution of radio­
sonde network.
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