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Climate Model (General Circulation Model)
Simulations for Indian Monsoon Rainfall
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Simulations from Operational Monsoon
Model (CFSv2)

CFSv2-ERA(JJAS) mm/day

20
IlS
4 10

5

30 N
00

s 110

I-S
-10

Sahanaet al. (2018), Climate Dynamics

30 S

30E GO E 9FE 120 E



Faillure of New Generation Climate Models for

Indian
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Downscaling
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Regional Modeling

AStatistical Downscaling

AGCMs can not simulate rainfall very well as rainfall is a regional scale
phenomena

ABut GCMs simulate well some of the large scale variables, which affects
rainfall.

AThose large scale variables: Predictor
ARainfall: Predictand
ADerive and apply the relationship between predictor and predictand

ADynamic Downscaling
ABased on Physics based approach
AUses nested gridding with a regional climate model



Multi-site Daily Statistical Downscaling

AChallenges
A Cross correlation
AVariability for daily scale
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Kernel Regression Based Approach
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*State Classification of Rainfall is performed using k-means
clustering with observed multi-sire rainfall data
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Case-study: Mahanadi River Basin
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Comparison with CRF [Raje and
Mujumdar, 2009] (Error Plot)

Deviation in Mean (%)
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Comparison with CRF: Spatial

Correlation

Inter-station correlation coefficient
for computed rainfall
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Application to All India
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Predictor: spatial domain
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Mean and Standard deviation of
simulated data
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Zone-wise cross correlation
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Land-Atmosphere Feedback in Monsoon

Land-atmosphere coupling strength (JJA), averaged across AGCMs
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Still majority of monsoon studies do not account

land feedback
Same is true for operational monsoon model CFS$




Indian Rainfall: Significant spatial
VariabilityA Land processes are

Important

Trend of 100 year return levels

% 10
G500 22
& R [
A —— — = o
fU N = 6000 g 2
= £
E £ 18
® 5 5500 2
S w 2% 16
Z s Z7
=~ s000 214
T 5 = 3
=5 w212
G%I:LC.E 4500 ﬁ%g
E o 1.
o 4000 2 s
k= . 5
BOOL 08 .
1950 1955 1960 1965 1970 1975 1950 1955 1960 1965 1570 1975
Starting Year of 30 Years Time Slices Starting Year of 30 Years Time Slices
+ + 1400 + A
= 600 R - +
S = 1200
£ 00 £
. = w 1000
= 400 z
- E E am
UV =
L E 3m0 2 mm
“5 1]
o o
w
%200 = 400
o a
= =
-20 0 20 2 100 8 200

1950 1955 1560 1565 15970 1974 1950 1955 1960 1965 1570 1575
Starting Year of 30 Years Time Slices Starting Year of 30 Years Time Slices

Ghoshet al. (2012)
NATURE Climate

Change




Understanding Different Land and
Oceanic Sources

. Points, where trajectory crosses

. the boundary of the region.

Pathak et al. (2017Jlof Climate



Recycling Ratio in India (entire land
mass)



