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ICHARM Activity Plan TOUGOU PROJECT “Study on Climate Change Impact

Assessment & Formulation of Adaptation Measures”

GCM projections Theme D — Integrated Hazard Prediction
MRI3.2H - 60km
MRI3.2S - 20km
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[ Downscaling (5km) ]

How will rainfall change in the future?

l » rainfall climatology?
Hydrologic Modeling > extreme rainfall events?
using WEB-RRI

(Water Energy Budget Rainfall Runoff
Inundation Model, Rasmy et. al 2019)
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Flood and Drought
Impact Assessment

How will hazard (flood, drought) change?
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Flood hazard ][ Drought Hazard
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Adaptation measures How do we manage the risk of future potential hazards?
for climate change




Dynamic downscaling of global climate projections

Global Climate Model (GCM) Regional Climate Model (RCM) Impact, Adaptation, and
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Dynamic downscaling of global climate projections

Step 1: Reanalysis-driven simulations

» Also called perfect boundary conditions or perfect
prognosis

» Purpose: identify errors in model dynamics, physics,
and domain of RCM

» Reanalysis datasets (JRA55, ERA-Interim, etc) are best
estimates of atmospheric conditions through data-
assimilation of various observations to Global Climate
Models simulations

Step 2: GCM-driven historical projections

» Purpose: assess climate change signals and evaluate
additional model errors induced by the GCM

» Note: the model evaluation against observations can
be done only through climatological statistics

Step 3: GCM-driven future projections

» Purpose: compare statistics for future changes based
from historical period statistics to assess GHG-forced
change signals

Input Data Regional Climate Model (RCM)

-
¢ Understanding the Rainfall Characteristics ]
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L s Setting up WRF model for downscaling

[ s Selection of GCMs for climate projections
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t % Performing the GCM-driven downscaling
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Bias-correction of Rainfall




Dynamic downscaling for Solo River BN SOLORWVER
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Dynamic downscaling for Solo River
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Basin Seasonal Climatology [ ** Understanding the Rainfall Characteristics ]

season = DJF season = MAM season = J|A season = SON .00
_ =B.51 . =6.51 =651 _ =6.51
£ - £ £ 400
[=] Q [~ o
;- -7.01 ;. -7.0 :.,:' -7.01 ;' -7.01 £
¢ 3 ] ¢ 300 5
E =7.51 _g =75 g =7.51 i =7.5 1 + 200 €
o @ v W E
E E E E
® -8.0 3 -80 % -8.0 % -8.0 100

. . . . . . - 0
111 112 113 111 112 113 111 112 113 111 112 113
lengitude [degrees_east] longitude [degrees_east) lengitude [degrees_east] longitude [degrees_east]

Intra-seasonal variability

Season

200 200 1 mm DJF
|
|

1501 150 1 ]

- c

- — ’ -

EIOO' ElOO

50 A

' 50
0 0
| \ ' ! © O O A N M T N O ~®O O A N MS IO N~O OO A N MST INO N~ ®© O
DJF MAM JJA  SON ~ ~ © 0 © © ® © © ® ® O O O O O O O OOWOhOO O OO O O O O O
season O DD DO DO OO DN OO O O O O O O O O O O
o~ o~ ~ ~ ~ ~ ~ ~ ~ ~ <~ ~4 ~< ~ ~ <~ ~ ~ <~ ~ ~ ™ NN ™N NN N N NN
year 6



Dynamic downscaling for Solo River
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* Understanding the Rainfall Characteristics
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Monthly Climatology

Monthly Climatology
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Annual Rainfall

2500
2000
1500
1000
500
0<
COHNMTINONDAO—HNMTINONONO HNM TN ONOD
~FOOOOOOOOOOOANONOOOONOONOCCC0C000O000
OO OO OO OO OO 000000000
e e e e e N e N e e e N e N e e e N e N e e Nt Nt Nt Na Nt Nat Wt N et Nt Wat|
year

Spatial Distribution of Annual Rainfall in Solo River (2000 — 2009)
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Dynamic downscaling for Solo River

+» Setting up WRF model for downscaling

4 )

» resolution and domain
» critical phenomena for simulating rainfall
» metrics for evaluating good performance
\> selection of model physics(convection, microphysics, etc) )
WRF Model Settings Data Resolution
Domain Grid 100x100, 5km 5km
Present LBC MRI 3.2S GCM 20km
MRI 3.2H GCM 60km
Future LBC MRI 3.2S GCM RCP 8.5 20km
MRI 3.2H GCM RCP 2.6 60km
MRI 3.2H GCM RCP 8.5 60km
Microphysics WSM3
Radiation RRTM LW, Dudhia SW
Boundary Layer MYNN 2.5 WRF Model Doma|n
Land surface model Noah LSM

Convection Scheme none 8



Dynamic downscaling for Solo River
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» Quantifying Changes in Future Annual Rainfall

Present Climate

Future Climate: RCP 8.5

Future - Present

Mean Annual Rainfall: MRI 3.2S
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s Analysis after performing the

GCM-driven downscaling and
applying bias-correction on
downscaled rainfall
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Mean Annual Rainfall: MRI 3.2H
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Dynamic downscaling for Solo River

/*1’ Analysis after performing the

GCM-driven downscaling and
applying bias-correction on
N downscaled rainfall
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» Quantifying Changes in Future Climatology and Frequency Distribution

Monthly Rainfall Variation in Solo River Basin
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