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ISM is one of the most spatially extensive and temporally
consistent monsoon systems in the world.

Nearly 1/5th of world population depend, directly and indirectly, on
the rainfall associated with ISM attaches importance to its
variability even on minor spatiotemporal scales.

It is undergoing a period of ‘enhancement’ following a land-
warming trend since the beginning of the 21st century.

Frequencies of heavy rainfall events and their contribution to the
total seasonal rainfall are investigated to elucidate the overall
variability in the seasonal rainfall.

Also, the goal of this talk is to introduce the global ocean-regional
atmosphere coupling concept over CORDEX SA region.

To show the potential benefits of this model system to simulate
present-day climate and especially the future.
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ISM: Indian Summer Monsoon (JJAS) Salient Features
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Regional-Earth System Model for South Asia
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RESM: Simulation Table

(under DST-RSA joint project)

Observations /Scenarios Resolution Period
(Deg)

ERAI Reanalysis 0.22 1980-2017
2 AWI-CM-HR Historical 0.22 1951-2014
3 MPIESM-LR Historical 0.22 1951-2014
4 AWI-CM-HR RCP2.6/RCP4.5/RCP8.5 0.22 2015-2100
5 MPIESM-LR RCP2.6/RCP4.5/RCP8.5 0.22 2015-2100

Magenta: Finished; Blue: In machine; Black: Yet to start




30N {77

20N

10N ===

SRRy e

30N -

20N -

20N A

10N -

i o T T R T R
T =t L

90E

10N -

RiiM—ERA—i

30N 4

90E

18 20 22 24

30N -

20N -

10N -

ROM-TRMM

-100

-50

70E
(mm/day)

ICRC-CORDEX 2019, 14™-18th October 2019, Beijing China
Contact: kumarp@iiserb.ac.in

Upper panel:
JJAS Precipitation
climatology, 1998-2017.

Lower panel: %age
change

Added value: ROM is able
to simulate the all the
major spatiotemporal
rainfall regimes amicably.
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Meridional migrations of the zonally averaged (70°E — 90°E) precipitation maxima
derived from the TRMM and ROM-I data. It is smoothed using a locally-weighted linear
regression (LOESS) and the years indicate the centre of a 3-year moving average.
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*kFrequencies of heavy rainfall
events and their contribution to
the total seasonal rainfall are
investigated to elucidate the
overall variability in the seasonal
rainfall.

*kSecondly, the goal of this talk is
to introduce the global ocean-
regional atmosphere coupling
concept over CORDEX SA region.

No Change in JJAS mean monthly precip over
India: 1980-1998 (blue) vs 1999-2017 (red).
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Probability and magnitude of rainfall
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Trends of rainfall in the summer months
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Land-warming and the changes in meridional circulation
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ROM-hist: (forcing MPIESM-LR), 1980-2005

2006-2027
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ROM-RCP8.5: (forcing MPIESM-LR), 2006-2027
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ROM-BGC _hist

ROM-hist: (forcing MPIESM-LR), 1980-2005
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ROM-hist: JJAS monthly mean precipitation: recent decades
western part and central India is receiving more especially
August and September.
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ROM-BGC_hist: : JJAS monthly mean precipitation: recent
decades western part and central India is receiving more
especially August and September.
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Summary

ISM rainfall is undergoing a period of ‘enhancement’ following a land-
warming trend since the beginning of the twenty-first century.

A reported increase in rainfall magnitudes is not homogeneous
spatiotemporal increments.

September rainfall contributes the most to an overall increasing trend in
the ISM rainfall in recent years.

SW and Peninsular regions of India act as the major contributors.

Interestingly, the spatial variability of rainfall increases with an increase in
rainfall magnitudes due to a rise in the heavy rainfall contribution to the
seasonal sum.

A land-warming induced enhancement in the moisture convection
approximately between 10° N and 25° N creates an ascending limb of
moist air that limits the Interiropical Convergence Zone from migrating
further northwards.

The result is an increase in rainfall over south India as well as the
equatorial Indian ocean and adjacent continental regions.

Regional coupled model is able to capture this signal largely.
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surface pressure
temperature
wind velocity
specific humidity
liquid water content
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External forcing

i . P N . .
10m wind velocity surface runoff ' 10m wind velocity
wind stress drainage \A_/lnd stress over watgr
wind stress over sea ice

2m temperature

2m dew point temperature liquid precipitation

total precipitation surface runoff solid precipitation
downward shortwave radiation drainage net shortwave radiation
total cloud cover or total heat flux over water
downward longwave radiation conductive heat flux
2 “ | vivet rinoff | residual heat flux
4 )

10m wind velocity

wind stress over water
wind stress over sea ice

liquid precipitation
Bulk formulae »|  solid precipitation OASIS
net shortwave radiation
total heat flux over water

conductive heat flux

residual heat flux

Uncoupled area

, | surface temperature i
REMO MPIOM sea ice thickness
MPIOM—REMO sea ice concentration
snow depth \
g MPIOM/HAMOCC » ocean surface velocity

" sein et al. 2015
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