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Abstract A dynamic downscaling simulation experiment based on the WRF (Weather Research and Forecasting)
model was conducted to examine the performance of the model in simulating the climate in China. The following
results were found. MIROC (Model for Interdisciplinary Research on Climate) and the WRF model can reproduce the
observed spatial patterns of surface air temperature well. The WRF model provides more detailed descriptions of the
temperature, with both high temperatures in the Sichuan Basin and low temperatures in North China simulated well.
The annual and seasonal spatial correlation coefficient between the MIROC simulated and observed precipitation
ranges from 0.79 to 0.83, indicating that MIROC can simulate precipitation well. Overall, the WRF model can
reproduce the observed precipitation distribution more accurately than the MIROC. Both the MIROC and the WRF
models simulate precipitation better in South and East China than in North and West China. The WRF model can
remove the artificial precipitation center over the eastern edge of the Tibetan Plateau simulated by the MIROC. Both
models do a poor job of simulating the interannual variations in annual mean temperature and total precipitation,
although the WRF model performs better.
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Table 2 Spatial correlation coefficient (COR) and root-
mean-square error (RMSE) between observed and

simulated seasonal temperature by the MIROC model and
the WRF model
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Kl 2 45 MIROC BEUHT WRF A xUBLADLT)
1981~2000 = H [ 4F >~ 35 Ul A [m] I S0 IIAE, J
ez M ZEE . A E AP R
AR AR BB B, BT s R4, K
SN E N | B3 M SR I S S U Pl
MIROC B T Al p e 1) b 32 3 B A 1



O /S R N A /S 18 3%

684 Climatic and Environmental Research Vol. 18

(a) MIROC (b) WRF

60°N
50°N
40°N
30°N

20°N i

10°N {8

60°E  80°E  100°E  120°E  140°E  160°E 60°E  80°E  100°E  120°E  140°E  160°E
[— - — s ——
10 50 100 250 500 1000 2000 3000 4000 5000 m
El1 (a) MIROC BIAMBE AT CHfii: m); (b) WRF B MB A CARL: m) RICBINEIE (feds)

Fig. 1 (a) Topography (m) of the MIROC (Model for Interdisciplinary Research on Climate) model; (b) Topography (m) and simulation domain (shaded) of
the WRF (Weather Research and Forecasting) model
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Fig.2 Annual mean temperature: (a) MIROC; (b) MIROC minus observation; (¢) WRF; (d) WRF minus observation; (e) observation; (f) WRF minus MIROC
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Fig.3 Same as Fig. 2, but for winter



S =7 N R i 18 %
686 Climatic and Environmental Research Vol. 18

50°N

40°N - afd

30°N

20°N

50°N

40°N sl

30°N

20°N

T T = T
90°E 120°E
Observation

1(e)
50°N

40°N - 4

30°N |

20°N

T
120°E

12 15 18 21 24 27 °C

MIROC —Observation

50°N -
40°N - ¢

30°N

20°N

| ‘ ~.
90°E 120°E

50°N — @ f_\x/

40°N

30°N

20°N

T . = T
90°E 120°E
WRF —MIROC

1«
50°N 7

40°N

30°N

20°N

T
90°E

—45 =3 —15 15

K4 [FE2, T

Fig.4 Same as Fig. 2, but for summer

PR ROl 2 R L, A B BBl i, T e
X L DX B A /) . WRF R 203X BE IR B A
Froscidt, A i X g N T, ) X
EICHEA Y Ko Ak, AR BRI 1S
AL AP b i i . N WRE 5 A4 45 R
R 2 (K 4d) KA, B s R X,
A ] K 70 1l DX (1 Al Tl U i A AR Bz
W ZE/NT 1.5 °C) il MIROC 2 [ 45 5 40 25 17
Z, LHREKIT LI (K 4b). N WRF ik
FIMIROC AR R TR ZERE (K 4D,
WREF A 2B 4% 30 1 X B AR A 1.5 °C LA
t.
32 P&

e 3 45 H A [ X SR B K 5 R DL A

& 3 ERAMXEEENEET TR SN = )48
KRB HIRIRE

Table 3 COR and RMSE between observed and simulated
seasonal precipitation by the MIROC model and the WRF

model

COR RMSE (mm/d)
MIROC #3  WRF £  MIROC 3  WRF #=
fe=s 0.79 1.22 0.76 131
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