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Abstract:

Observing System Experiments (OSEs) were conducted to analyze the impact of assimilation
of Megha-Tropique’s (MT) Sounder for Probing Vertical Profiles of Humidity (SAPHIR)
radiances on the simulation of tracks and intensity of three tropical cyclones (Kyant, Vardah,
and Maarutha) formed over the Bay of Bengal during 2016-2017 North Indian Ocean
cyclone period. National Centre for Medium Range Weather Forecast (NCMRWF) Unified
Model (NCUM) Hybrid-4DVAR assimilation and forecast system was used for the OSEs.
Assimilation of SAPHIR radiances produced an improvement of 9% and 12%, respectively,
in the cyclones’ central sea level pressure (CSLP) and the maximum sustained wind (MSW),
while an improvement of 38% was seen in the cyclone tracks within the forecast lead time of
120 hrs. Initial assessment shows that the improvement in the cyclone intensity is due to the
assimilation of the unique surface peaking channel of SAPHIR (channel-6), whereas the
improvement in the cyclone track is due to the assimilation remaining five channels of
SAPHIR. Thus, the assimilation of SAPHIR radiances in the NCUM system showed
improvement in both intensity and track of the cyclones over the Bay of Bengal; however,
more cyclone cases over different ocean basins have to be analyzed to make a robust
conclusion. This study specifies the importance of similar microwave humidity instruments in
the same frequency range for the detailed exploration of cyclone track and structure.
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