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1. The domain, model and data

n MODIS（LULC）
n ECMWF-ERA40
n ECMWF-ERAI
n NorESM-RCP45
n NorESM-RCP85
n NorESM-historical
u CORDEX-ERA40
u CORDEX-ERAI
u CORDEX-NorESM
p CRU-TS323
p GPCP
p ECMWF-ERAI

Ø WRF (weather 
research and forecast)

Input	
data

Simulation
result	

Validation	
data

Model



Model equations  
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2. Climate Downscaling in East Asia

Spatially from 1-2 degree to 0.25 degree



CORDEX domains:
1. SAM  (South America)
2. CAM (Central America)
3. NAM (North America)
4. EUS (Europe)
5. AFR (Africa)
6. WAS  (West Asia)
7. EAS (East Asia)
8. CAS (Central Asia)
9. AUS  (Australia)
10. ANT (Antarctica)
11. ARC (Arctic)
12. MED  (Mediterranean)

CORDEX: Coordinated Regional climate 
Downscaling Experiment

Copied from CORDEX website



Domain of the East Asia

Standard	domain Our	modification



The time periods of the input data

• ECMWF-ERA40 (1958-2001)
• ECMWF-ERAI (1979-2014)
• NorESM-historical (1950-2005)
• NorESM-RCP45 (2006-2100)
• NorESM-RCP85 (2006-2100)
• MODIS （2001）



58 daily variables: day

tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_19790101-19801231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_19810101-19851231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_19860101-19901231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_19910101-19951231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_19960101-20001231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_20010101-20051231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_20060101-20101231.nc
tas_EAS-25_ECMWF-ERAINT_evaluation_r1i1p1_HENU-WRF331_v1_day_20110101-20141231.nc

clh clivi cll clm clt clwvi evspsbl hfls hfss hus850

huss mrfso mrro mrros mrso pr prc prhmax prsn prw

ps psl rlds rlus rlut rsds rsdt rsus rsut sfcWind

sfcWindmax sic snc snd snm snw sund ta200 ta500 ta850

tas tasmax tasmin tauu tauv ts ua200 ua500 ua850 uas

va200 va500 va850 vas wsgsmax zg200 zg500 zmla



Table：：CORDEX variable list 



From East Asia to China for validation



The 30-year mean temperature (deg C)

ERAI-CORDEX

ERA40-CORDEX

CRU-TS323

ECMWF-ERAI



Result comparison of temperature

Vs.	observation Vs.	climate	future	projection



Result comparison with seasonal cycle

ERAI-CORDEX

ECMWF-ERAI

CRU-TS323



The 30-year mean precipitation

ERAI-CORDEX

ECMWF-ERAI

CRU-TS323

GPCP



Result comparison of precipitation

Vs.	observation Vs.	climate	future	projection



Result comparison with seasonal cycle

CRU-TS323

GPCPECMWF-ERAI

ERAI-CORDEX
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3. MODIS data of LULC (2001)



Precipitation and temperature under the 
original LULC

Precipitation Temperature



Modifying LULC

Original	MODIS	LULC	 All	forest



Modifying LULC

Grasslands Bareland
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All Forest

Precipitation	difference Precipitation	pattern



Formula for t-test (T and V-value)

v-value	2.552-2.821	(99%)
v-value	1.734-1.833	(95%)



All Forest

Precipitation	difference T-test	of	the	difference



All grasslands

Precipitation	difference T-test	of	the	difference



All bareland

Precipitation	difference T-test	of	the	difference



The inter-annual variation of 
precipitation under different LULC



Seasonal variation of precipitation under 
different LULC
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All forest

Temperature	difference Temperature	pattern



All forest

Temperature	difference T-test	of	the	difference



All grasslands

Temperature	difference T-test	of	the	difference



All bareland

Temperature	difference T-test	of	the	difference



The inter-annual variation of 
temperature under different LULC



Seasonal variation of precipitation under 
different LULC



Comparison of t-test for 
temperature and precipitation

Temperature Precipitation

Forest
G

rassland
B

areland



6. Conclusion and discussion
Ø The regional climate downscaling simulation were well achieved for East 

Asia with ERA-Interim and NorESM data as climate forcing.
Ø The artificial LULC modification were carried out, which manifests 

interesting result for both temperature and precipitation.
Ø The forest and grassland mainly increase the precipitation, while bareland 

mainly decrease precipitation.
Ø The  grassland experiment would not impact the temperature significantly, 

while the forest and bareland would cause warming.
Ø Forests mainly cause winter warming, while bare land mainly causes 

summer warming, which results in a smaller annual temperature difference 
in forests and a larger annual temperature difference in bare land. 

Ø The t-test at 95% confidence shows that the temperature change is more 
significant (except for grassland) than precipitation change under the 
LULC modification experiments.



Further work: downscaling simulation at 
much higher resolution（（12km））
Area	for	Henan	Province Area	for	Tibet	Plateau


