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Data ass imilation by the variational method
with results for the Indian region
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ABSTR,\ CT. The variational method for data ass imilation as implemen ted in the operational

scheme at ECMWF is briefly presented. The performance of the variational scheme (3 D·Var) with
respect. ' to tropical cyclones and the Asian summer monsoon is investigated and compared to the
Optimum Interpo lation sc heme. It is found that the analys is of near-surface winds has improved

significantly. part icu larly in the vicin ity o f tropical storms and depres sions . The better analyses have
led to improvemen ts in the sho rt range forecas ts (day 1 to day 3 ) o f such systems.

The summ er monsoon appears slightly stronger in the 3D-Var analyses . giving enhanced forecast
precipitation over the Wes tern Ghats and over large parts o f northern India. Only in the latter of

these two areas does this verify with obse rvations . The forecasts for India of gco po tcntial. wind and
tempera ture have improved significantly at all forcc a.st ranges. as verified against own analyses . These
resul ts are based on 28 cases in two separate 2-wee k periods.

Key words - Variational assimi lation. Object ive analys is. Tropical cyclone analysis . Numer ical
weather prediction. Asian summer monsoo n.

I. Int roduct ion

The Indian Ocean is one of the world 's major data
sparse arC;.J, S. Th e uncertainty of forecasts' init ial

conditions (the analyses) is. therefore, greater there
than in many other tropical and subtropical areas. There
are intense and extremely imponant wealher events in
the Indian Ocean. such as the onset of the Indian
monsoon and the occurrence of tropical cyclones. which
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in particular require a good specification of the wind
field through good quality wind data. 11,e coverage
of wind data has recently improved with the availability
of observations from the scaucromcter instrument of
the ERS-I and ERS-2 satellites. These data indirectly
measure the low level wind field over oceans. by
measuring the back-scattering of a radar signal reflected
by the ocean surface.
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