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ABSTRACT

We assessed the performance of climate reproduction and seasonal prediction using the Regional 

Climate Model 4.3 (RegCM4.3) for the period from 1989~2008. In order to determine the optimal 

configuration of RegCM4.3 for the East Asian region, RegCM4.3 was driven by Era-interim reanalysis 

as initial and boundary conditions, while applying two other land schemes and PBL schemes. 

According to our analysis, RegCM4.3 reproduced both spatial patterns of mean state and 

interanuual variability well over East Asia. RegCM4.3 with the CLM3 land model, instead of the 

BATS land scheme, demonstrated a more realistic reproduction over East Asia in the summer 

and winter time. The impact of the PBL scheme is generally smaller compared to the land 

schemes. Therefore, we selected the CLM3 land model as the best model configuration. Using 

this selected configuration, we produced seasonal predictions using RegCM4.3, driven by 

APCC/CCSM3(CCSM/CLM) and bias-corrected APCC/CCSM3(BC_CCSM/CLM) as initial and boundary 

conditions. The BC_CCSM/CLM showed better predictability, in terms of both climatological mean 

and RMSE, compared to the CCSM/CLM. However, the bias-corrections do not help to improve 

the temporal correlation coefficient because these do not change the climatic trends and phases 

of interannual variability simulated by APCC/CCSM3.

1. ��
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		  Eq.(1)

• 
����	   : 6�hourly climatology of Era�interim

• ����
�

: 6�houly anomaly of APCC/CCSM3

• �������  : 6�hourly standard deviation of Era�interim

• �������  : 6�hourly standard deviation of APCC/CCSM3
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FIGURES

Figure 1     Model domain and topography (left), summary of model configuration (right)

�

Figure 2     The 20�year summer mean surface temperature (left) and precipitation (right) of the (a) CRU/CFSR 
and (b) Era�interim minus CRU/CFSR, (c) ERA/BAT minus CRU/CFSR, (d) ERA/BAT�UW minus CRU/CFSR, (e) 
ERA/CLM minus CRU/CFSR and (f) ERA/CLM�UW minus CRU/CFSR 
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Figure 3     The 20�year summer mean 850hPa wind (vector) and specific humidity (shaded) of the (a) Era�interim, 
(b) difference between ERA/BAT and Era�interim, (c) difference between ERA/BAT�UW and Era�interim, (d) 
difference between ERA/CLM and Era�interim, (e) difference between ERA/CLM�UW and Era�interim 
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Figure 4     Vertical distribution of the 20�year summer mean difference in temperature (K) and specific humidity 
(g/kg) averaged over (a) the entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are 
depicted in Fig.1.
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Figure 5     Taylor diagram of summer precipitation (Left) and summer surface temperature (Right) over sub�
regions. (In this Fig, correlation means pattern correlation)

�

Figure 6     The 20�year winter mean surface temperature (left) and precipitation (right) of the (a) CRU/CFSR 
and (b) Era�interim minus CRU/CFSR, (c) ERA/BAT minus CRU/CFSR, (d) ERA/BAT�UW minus CRU/CFSR, (e) 
ERA/CLM minus CRU/CFSR and (f) ERA/CLM�UW minus CRU/CFSR
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Figure 7     The 20�year winter mean 850hPa wind (vector) and specific humidity (shaded) of the (a) Era�interim, 
(b) difference between ERA/BAT and Era�interim, (c) difference between ERA/BAT�UW and Era�interim, (d) 
difference between ERA/CLM and Era�interim, (e) difference between ERA/CLM�UW and Era�interim
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Figure 8     Vertical distribution of the 20�year winter mean difference in temperature (K) and specific humidity 
(g/kg) averaged over (a) the entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are 
depicted in Fig.1
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Figure 9     Taylor diagram of winter precipitation (Left) and winter surface temperature (Right) over sub�regions. 
(In this Fig, correlation means pattern correlation)
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Figure 10     Eigenvectors and principal component (PC) time series of the leading EOF of summer (JJA) mean 
precipitation (1st mode : left, 2nd mode : right)
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Figure 11     Eigenvectors and principal component (PC) time series of the leading EOF of summer (JJA) mean 
surface temperature (1st mode : left, 2nd mode : right)
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Figure 12     Temporal variability of summer mean precipitation from 1989�2008 averaged over (a) the entire 
domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1

Figure 13     Temporal variability of summer mean surface temperature from 1989�2008 averaged over (a) the 
entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1
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Figure 14     Eigenvectors and principal component (PC) time series of the leading EOF of winter (DJF) mean 
precipitation (1st mode: left, 2nd mode: right)
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Figure 15     Eigenvectors and principal component (PC) time series of the leading EOF of winter (DJF) mean 
surface temperature (1st mode: left, 2nd mode: right)
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Figure 16     Temporal variability of winter mean precipitation from 1989�1998 averaged over (a) the entire domain, 
(b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1

Figure 17     Temporal variability of winter mean surface temperature from 1989�1998 averaged over (a) the 
entire domain, (b) North China, (c) Korea�Japan, (d) South China, Sub�regions are depicted in Fig.1
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Figure 18     Interannual variation of 200hPa temperature, 850hPa temperature and 850hPa specific humidity 
over entire domain in summer(Left) and winter(Right). The 20�yr averaged value and standard deviation for each 
individual data are also shown in the figure
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Figure 19     20�year summer mean 850hPa temperature (a) Era�interim and (b) CCSM3 minus Era�interim, 
(c) CCSM/CLM minus Era�interim, (d) BC_CCSM/CLM minus Era�interim

Figure 20     20�year summer mean precipitation of the (a) CRU/GPCP and (b) CCSM3 minus CRU/GPCP, (c) 
CCSM/CLM minus CRU/GPCP, (d) BC_CCSM/CLM minus CRU/GPCP
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Figure 21     20�year summer mean 850hPa wind (vector) and specific humidity (shaded) of the (a) Era�interim, 
(b) difference between CCSM3 and Era�interim, (c) difference between CCSM/CLM and Era�interim, (d) difference 
between BC_CCSM/CLM and Era�interim
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Figure 22     The spatial distribution of RMSE of the summer mean 850hPa temperature (top) and precipitation 
(bottom) between (a) Era�interim and CCSM3, (b) Era�interim and CCSM/CLM and (c) Era�interim and 
BC_CCSM/CLM
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Figure 23     The spatial distribution of the temporal correlation coefficient of the summer mean 850hPa 
temperature (top) and precipitation (bottom) between (a) Era�interim and CCSM3, (b) Era�interim and CCSM/CLM 
and (c) Era�interim and BC_CCSM/CLM
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Figure 24     The pattern correlation coefficient (PCC) of the summer 850hPa temperature from 1989�2008 over 
(a) the entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1

Figure 25     The pattern correlation coefficient (PCC) of the summer precipitation from 1989�2008 over (a) 
the entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1
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Figure 26     20�year winter mean 850hPa temperature (a) Era�interim and (b) CCSM3 minus Era�interim, (c) 
CCSM/CLM minus Era�interim, (d) BC_CCSM/CLM minus Era�interim

Figure 27     20�year winter mean precipitation of the (a) CRU/GPCP and (b) CCSM3 minus CRU/GPCP, (c) 
CCSM/CLM minus CRU/GPCP, (d) BC_CCSM/CLM minus CRU/GPCP
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Figure 28     20�year winter mean 850hPa wind (vector) and specific humidity (shaded) of the (a) Era�interim, 
(b) difference between CCSM3 and Era�interim, (c) difference between CCSM/CLM and Era�interim, (d) difference 
between BC_CCSM/CLM and Era�interim
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Figure 29     The spatial distribution of RMSE of the winter mean 850hPa temperature (top)/precipitation (bottom) 
between (a) Era�interim/CRU�GPCP and CCSM3, (b) Era�interim/CRU�GPCP and CCSM/CLM and (c) Era�
interim/CRU�GPCP and BC_CCSM/CLM
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Figure 30     The spatial distribution of the temporal correlation coefficient of the winter mean 850hPa 
temperature (top) and precipitation (bottom) between (a) Era�interim and CCSM3, (b) Era�interim and CCSM/CLM 
and (c) Era�interim and BC_CCSM/CLM
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Figure 31     The pattern correlation coefficient (PCC) of the winter 850hPa temperature from 1989�2008 over 
(a) the entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1

Figure 32     The pattern correlation coefficient (PCC) of the winter 850hPa temperature from 1989�2008 over 
(a) the entire domain, (b) North China, (c) Korea�Japan, (d) South China, sub�regions are depicted in Fig.1
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