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Surface boundary improvementSurface boundary improvement

Our inner domain uses 4km 
resolution….
I th t h?Is that enough?
Also….Vegetation type,
Albedo, Soil type…
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• Selected scenarios for our project:
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respectively). 
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CO2 emissions for different socio-economical and environmental scenarios (IPCC-
2007 report: http://www.ipcc-data.org/) 
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Schematic of the integration periods (shaded boxes) for different 
scenarios for the RCM downscaling approach. All simulations total 250 
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Cluster performanceCluster performance
• Computer system is operational, but the performance and stability 

is still not satisfactory.
• Computer system is operational, but the performance and stability 

is still not satisfactory.
CORES 4 8 16 24 32 48 64 96 104

Clock time 
(hh:mm:ss) 4:36:11 2:07:32 1:41:06 1:09:13 1:01:12 00:45:05 00:34:08 00:27:19 00:25:50

Efficiency
(Clock/Simulat
ion time) 

0.153 0.071 0.056 0.038 0.034 0.025 0.019 0.015 0.014
)

30-hour WRF clock time for different core numbers in GridLogin and its 
efficiency

30-hour WRF clock time 
for different core numbers 
in GridLogin and its 
efficiencyefficiency. 
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Fall-Winter , 
1970



An example of Dynamical Downscaling:
Mean Surface Temperatures

An example of Dynamical Downscaling:
Mean Surface TemperaturesMean Surface TemperaturesMean Surface Temperatures

Fall-Winter , 
1970



Downscaling Sfc TemperaturesDownscaling Sfc Temperatures

Fall-Winter , 
1970
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Ed ti

Policy 
 Alternative Future scenarios (urbanization); socio-economic 

aspects of future water supply

Ed ti• Education – Graduate students, post doctoral fellows• Education – Graduate students, post doctoral fellows



Linkages with Other 
Components: Hydrological 

Linkages with Other 
Components: Hydrological 

applicationsapplications

Links with different hydrological modeling teams.Links with different hydrological modeling teams.

Foster a more formal and dynamical collaboration between differentFoster a more formal and dynamical collaboration between different 
hydrological groups and our Climate Modeling activities
My personal focus: The land-atmosphere coupling –Hydroclimatology
studies.



Output VariablesOutput Variables
3D fields (3 hourly) 3D fields (hourly)
U: x‐wind component
V: y‐wind component
W: z‐wind component
H: Geopotential Height
T: Potential Temperature
P: Pressure

TSLB: Soil Temperature 
SMOIS: Soil Moisture 
SH2O: Soil Liquid Water 

QVAPOR: Water Vapor Mixing Ratio
QCLOUD: cloud water mixing ratio
QRAIN: Rain Water Mixing Ratio 
QICE: Ice Mixing Ratio 
QSNOW: Snow Mixing Ratio
2D fields (3 hourly) 2D fields (hourly)2D fields (3 hourly) 2D fields (hourly)
Fraction of Frozen Precipitation
SST: Sea Surface Temperature

POTEVP: accumulated potential evaporation 
SNOPCX: snow phase change heat flux 
SOILTB: bottom soil temperature 
Q2: QV at 2 M 
T2: TEMP at 2 M 
TH2: POT TEMP at 2 M 
PSFC: SFC PRESSURE 
U10: U at 10 M 
V10: V at 10 M 
SMSTAV: Moisture Availability 
SMSTOT: Total Soil MoistureSMSTOT: Total Soil Moisture 
SFROFF: Surface Runoff 
UDROFF: Underground Runoff 
SFCEVP: Surface Evaporation 
GRDFLX: Ground Heat Flux 
ACGRDFLX: Accumulated Ground Heat Flux 
ACSNOW: Accumulated Snow 
ACSNOM: Accumulated Melted Snow 
SNOW: Snow Water Equivalent 
SNOWH: Physical Snow Depth 
………….



Output VariablesOutput Variables
2D fields (hourly)
……..
RHOSN:  Snow Density 
CANWAT: Canopy Water 
TSK: Surface Skin Temperature 
RAINC: Accumulated Total Cumulus Precipitation 
RAINNC: Accumulated Total Grid Scale Precipitation 
SNOWNC: Accumulated Total Grid Scale Snow And Ice 
GRAUPELNC: Accumulated Total Grid Scale Graupel
SWDOWN: Downward Short Wave Flux At Ground Surface 
GLW: Downward Long Wave Flux At Ground Surface 
ACSWUPT: Accumulated Upwelling Shortwave Flux At Top 
ACSWUPTC: Accumulated Upwelling Clear Sky SW Flux At TopACSWUPTC: Accumulated Upwelling Clear Sky SW Flux At Top 
ACSWDNT: Accumulated Downwelling Shortwave Flux At Top 
ACSWDNTC: Accumulated Downwelling Clear Sky SW Flux At Top 
ACSWUPB: Accumulated Upwelling Shortwave Flux At Bottom 
ACSWUPBC: Accumulated Upwelling Clear Sky SW Flux At Bottom 
ACSWDNB: Accumulated Downwelling Shortwave Flux At Bottom 
CSWDNBC: Accumulated Downwelling Clear Sky SW Flux At Bottom
ACLWUPT: Accumulated Upwelling Longwave Flux At Top 
ACLWUPTC: Accumulated Upwelling Clear Sky Longwave Flux At Top 
ACLWDNT: Accumulated Downwelling Longwave Flux At Top 
ACLWDNTC: Accumulated Downwelling Clear Sky Longwave Flux At Top 
ACLWUPB: Accumulated Upwelling Longwave Flux At BottomACLWUPB: Accumulated Upwelling Longwave Flux At Bottom 
ACLWUPBC: Accumulated Upwelling Clear Sky Longwave Flux At Bottom 
ACLWDNB: Accumulated Downwelling Longwave Flux At Bottom 
ACLWDNBC: Accumulated Downwelling Clear Sky Longwave Flux At Bottom 
OLR: TOA Outgoing Long Wave 
EMISS: Surface Emissivity 
PBLH PBL H i htPBLH: PBL Height 
HFX: Upward Heat Flux At The Surface 
QFX: Upward Moisture Flux At The Surface 
LH: Latent Heat Flux At The Surface 
ACHFX: Accumulated Upward Heat Flux At The Surface 
ACLHF: Accumulated Upward Latent Heat Flux At The Surface 
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• Analysis of Extreme weather events and 
statistics

modes)
• Analysis of Extreme weather events and 
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• Ensemble approach to regional climate 
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