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Changing Water Cycle in the Himalayas
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Snow Accumulation Variability over Himalayas

Climatology of Snow in Dec, Jan, Feb and Mar
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Observed monthly Snowfall (mm): Satluj Basin
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Observed Snowfall at BBMB stations in Satluj Basin

Remote Sensing data of snow accumulation and ablation (from National
Snow and Ice Data Centre, NOAA) suggest large interannual variability
over Himalayas. Mechanism of such variability has been examined using
CFSR reanalysis upper-air data.
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Composite Analysis and Difference in Snow, T500, Winds500, SpHum850 and Tsur

Composite Analvsis for SWE
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Karakorum and Western Himalayas
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An increasing trend is seen in surface temperature over Karakorum and WH in
annual mean and winter temp.
An increasing trend is seen in precipitation over Karakorum and WH in annual
mean. Increasing trend in July over Karakorum.

Surface Pressure is increasing over Karakorum and WH consistent with
increase in surface temperature
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Temperature and Precipitation Variability over Karakorum
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During the decade of 1991-2000, Karakorum experienced colder temperature anomaly as compared to base
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climate of both 1961-1990 and 1981-2010.
More precipitation occurred over the region during the same decade.



The decade of 1991 to 2000
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Dynamic Downscaling using WRF Model
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with reanalysis data (ERA-Interim)



Sensitivity Modeling with Cloud Microphysics Schemes
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Model simulations of amount and location of Snowfall or Rainfall depends on the Cloud Microphysics
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Dynamic Downscaling using Regional Climate Model (RegCM)
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Mid-215t Century Climate Projections over Western Himalayas
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Snowmelt Runoff Modeling in Satluj River Basin
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Simulated discharge from Satluj River using
SWAT model with GFDL_ESM2G
meteorological forcing for

(a) Historical (2001-2005) and observed
discharge;

(b) RCP4.5 (2051-2055); and

(c) downscaled GFDL_ESM2G (using WRF

model) With Historical (2001-2005) and future

climate (2051-2055) under RCP4.5 and RCP8.5
scenarios.
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Discharge (cumecs)
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Summary

Downscaling of the climate of Himalayas has been attempted

Importance of model resolution, physical parameterization as well as
orography height has been highlighted

These results will be useful for a prediction system under WMO GFCS for
the Himalayan region.

Major changes in streamflow in Satluj River are expected by mid-21st
century.
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