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A case study of the impact of INSAT derived humidity profiles
on precipitation forecast by limited area model
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ABSTRACT. The impact of humidity profiles estimated from INSAT digital IR cloud imagerydata on initialmoisture
analys is in the IMD's operational limited area forecas t system has bun investigated . Method for assimi lation of hum idity
profiles data as pseudo observations in the ana lysis scheme has hem developed and implemented in the regional analysis
scheme. Verification or humidity analysis with this data has sbown substantial improvements in the moisture analysis over the
dill sparse region or tropics. Impact of the improved humidity ana lysis on model predicted rainfall is examined . The
experiments show improved rainfa ll prediction .
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The Japan Meteorological Agency (JMA) operationally
derives moisture data fro m the OMS sate llite based on co
located rad iosond es and sate llite radiance observations
(Baba 1987). and the use of this data has been shown to be
beneficia l to model performance in the tropics. Proceedures
similar to those at JM A have also bee n developed at the
Bureau of Meteorological Research Centre (BMRC) by
Mills and Davidson (1987) which have shown the impac t of
this data in a limited area model covering the Austra lian
region . Stud ies have also shown that the use of Satellite
spec ial Sensor MicrowaveJJmagery (SSM/I) instrume nts
deri ved rainrate in diabatic or physical initialisation can

Unlike mass and velocity fields. humidity variables are very
much discontinuous over tropica l deep convective regions.
The sparsi ty of data also results in large errors in divergent
wind which, in tum. usually compounds the moisture errors
through moisture convergence. resulti ng in erroneous
specification of diabat ic forcing.

I. Inlroduclion

Difficult ies and inaccuracies in numerical weather
prediction ove r low latitudes are mainly attributed 10 data
problems and inadequacies and thus 10 the overall treatment
of diabatic processes. Tropical general circ ulation is mainly
gove rned by co nvective healing. Thus NWP ove r lo w
latitudes is sensi tive to the four dimensio nal struc ture of
parame terized convective heat ing. In the initia l fields. there
is a grea ter degree of uncertainty in the quality of the
divergence and moisture fields on which this convec tive
heal ing depends. In spite of the use of vast amount of a
synoptic and non-conventional data sets from satellites, large
da ta gaps are ev ident o ver both land and ocean areas of
trop ics. The initializat ion of surface fluxes of moisture and
heal. precipitation and clo uds suffers fro m spars ity o f da ta.
The distribution of humidity is very important in this regard .
Analysis o f humidity variables relies o nly on available
rad iosonde network, which is very sparse over trop ics.
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