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Introduction: dynamical downscaling

Existing Global climate models (GCMs)typical run at
a scale of 200 km which is too coarse for application
regional or local

Especially for variables that depend on regional
topographic, such as precipitation, surface wind and
temperature

Dynamical downscaling with regional climate model
IS an essential component to fill the gap between
GCMs and regional application

The RCM is not intended to modify/correct the large
scale circulation of the AOGCM but is intednted to
add regional detall in response to.regional scale
forcing (topography, coastlines, and land use/land
cover) as it interacts with the larger-scale
atmospheric circulations (Hanssen et al.; 2003, Lo et al. 2008; ...)



ECHAMS-WRF dynamical downscaling
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ECHAMS-WRF downscaling
Model Description and Experimental setup

m  Study Periods:
1979-2003 (Present), 2015-2039 (Near-future), 2075-2099 (End 21c¢)

m - WRF setup:
Domainl (15km): FDDA, Cumulus option: Kain-Fritsch scheme

Domain2 (5km): no nudging, no cumulus scheme
Cold start every month-and run for one month

Physical options

Noah Land surface model, Cam LW Scheme

YSU Boundary Scheme, Cam SW scheme

WSM 5-class microphysics, M-O surface layer scheme
m . Observation: TCCIP 1 km uniform data

(From Team 1)



MRI.downscaling and set up
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ECHAM5 & WRF Topographic
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ECHAMS dynamical downscaling :
Temperature evaluation
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Temperature difference (Near Future —Present)

Change of Tmean > Near Future
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Change of Tmean > End of Century
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Temperature Difference Summary
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Seasonal Mean Precipilation (1979-20083)
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Wet Day (Daily Precipitation > 1mm) --- Present (1979-2003)
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SDII (Simple Day Intensity Index) (1979-2003)
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Percentage of Precipitation (%) (1979-2003)
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Precipitation Change Rate (%) WRF
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Precipitation Change Rate (%) WRF
(End 21C- Present)/ Present
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Extremely Day Change (Daily Precipitatin > 50mm) , WRF
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End of century - present
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ECHAMS MRI
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Temperature and precipitation changes over Asia from the MMD-A1B simuiations.
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(IPCC AR4, 2007 )

Changes in heavy precipitation frequencies: are always
greater.-thanchanges in precipitation total and In some
regions,” an increase in heavy and/or, very heavy
precipitation occurred while no change or.even a decrease
In precipitation totals was observed
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ECHAMS-WRF MRI-WRF
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Wet Day Change (Dalily Precipitation > 1mm) , WRF
_Near future - present
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Wet Day Change (Daily Precipitation > 1mm) , WRF
End of century - present
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