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Fig. 2 Winter and summer mean precipitation rate based on (left) observation
and ( right) simulation (mm/ d)
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4 NCEP/NCAR 10 a (hPa)
(a. ,c. . NCAR/NCEP ;b ,d. . )
Fig.4 Winter and summer mean sea level pressure based on (left) NCEP/ NCAR
reanalyses and ( right) regiona simulation ( hPa)

(a(winter), ¢( summer): NCEP/NCAR reanalyses; b(winter), d( summer) : regional simulation)

5 NCEP/NCAR 10a 500 hPa
( : gpm :C;a. ,c. : NCAR/NCEP ,boood )

Fig. 5 Winter and summer mean 500 hPa geopot ential height and temperature based
on (left) NCEP/ NCAR reanalyses and ( right) regional simulation
(height: gpm temperature: C, a(winter), c(summer): NCEP/NCAR reanalyses,

b( winter), d( summer) : regional simulation)
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Fig. 6 Winter and summer mean 850hPa winds and specific humidity based on (left) NCEP/ NCAR
reanalyses and (right) regional simulation (wind: m/s specific humidity: kg/kg)
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Table 1  Correlation coefficients of precipitation, surface air temperature, 500 hPa height and
temperature, 850 hPa wind and specific humidity betw een simulat ion and observation
for winter and summer respectively during 10 years
Ty, S H 59 T's500 Q 0 Usm Vs00
0. 80 0.98 0.93 0.99 0.99 0.93 0.90 0.48
0. 64 0.93 0.78 0.99 0.98 0.48 0.81 0. 81
10 a 850 hPa s
(6 NCAR/NCEP ) 10 a
; ( L
20°N GPCP , NCEP/ NCAR
) ,
) ( Yo.01= 0. 244) R
, 0.6
10 a ,MM5V3

850 hPa
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Fig.8 Standard deviations of winter and summer mean precipitation rates based on
GPCP data and (regional simulation
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2 200,500 hPa
Table 2 Anomaly correlation coefficients of winter and summer mean geopotential height,
temperature on 200 and 500 hPa and sea level pressure betw een observation and simulation
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
H x0 0.912 0.978 0. 855 0.938 0.916 0. 884 0.958 0. 836 0. 806 0. 688
T x0 0.936 0.762 0.798 0.767 0. 866 0.727 0.919 0. 791 0. 834 0. 904
H 50 0. 969 0.955 0.929 0.923 0. 887 0. 949 0.976 0.971 0.927 0. 842
T 500 0. 866 0.934 0. 861 0.934 0.915 0. 876 0.915 0. 875 0. 868 0. 661
p 0. 885 0.959 0. 846 0.923 0.734 0. 874 0.786 0.971 0. 819 0.782
H 5 0.795 0. 637 0.716 0. 854 0. 837 0.247 0. 822 0. 201 0.530 0. 635
T xo 0. 159 0.416 0.091 0.529 0.326 0. 688 0.563 0.678 0.720 0. 567
H 40 0. 847 0. 675 0. 848 0.784 0. 860 0.354 0.783 0. 355 0. 621 0. 649
T 50 0.709 0. 621 0. 627 0. 806 0. 646 0.397 0. 685 - 0.01 0.539 0.702
p 0. 908 0.385 0.496 0.343 0. 669 - 0.04 0. 829 0.154 0. 629 0. 437
3 200,500 hPa
( : dagpm, : C, :hPa)
Table 3 Root— mean— square errors of winter and summer mean geopotential height, temperature
on 200 and 500 hPa and sea level pressure betw een observation and simulation
(‘height: dagpm, temperature: C, p: hPa)
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
H yq 4.09 3.44 4.39 2.98 2.61 4.20 4.08 3.85 4.51 4.75
T x0 1. 19 1. 05 1. 62 0.99 1. 11 1.57 1.51 1.17 1.44 1.77
H 50 1. 15 1. 06 1.26 1.25 1.25 1.23 1.22 1.13 1. 19 1.76
T 50 0.93 0. 56 0.89 0.49 0.53 0.98 0.65 0.70 0.77 0.74
p 2.26 2.36 2.48 2.52 2.46 2.54 2.71 2.46 2.54 2.93
H 4.53 4.44 4.34 4.01 4.91 2.95 4.49 3.43 3.66 5.85
T x0 2.26 2.66 2.53 2.68 3.26 2.91 2.96 2.50 2.38 2. 65
H 500 1.09 1.31 1. 04 1. 00 0. 88 2.32 1.41 0.96 1. 08 1.51
T 500 1. 15 0.89 1. 00 0.88 1. 10 0.82 1. 00 0. 86 0.92 1.29
p 1.96 2.10 2.28 2.20 2.04 2.41 2.82 2.37 2.39 2.21
2 2
El Nino ; 1998
), El Nino
3 ElNino ) >
( 10):1992 | :
2
) 3 El
N Nino ’
1992 1995 ,
;1995 1998 , MM5V3
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LONG TERM CLIMATE CHANGE NUMERICAL SIMULATION
IN EAST ASIA

Tang Jianping Su Bingkai Zhao Ming Zhao Deming

( Department of A tmaspheric Sciences, Key Lab for Mesoscale Severe Weather of
Education Ministry, Nanjing University, Nanjing 210093)

Abstract

A 10-year regional climate simulation was performed using the fifth-generation PSU/NCAR M esoscale
Model (MM5) driven by large scale conditions of the NCEP/ NCAR reanalyses. Winter and summer mean re
gional climate features were examined between simulation and observation. T he results showed that : (1) the
model could well simulate the 16-yr winter and summer mean circulation, temperature and moisture transfer at
middle and low levels. T he simulated winter and summ er mean sea level pressure agreed with the NCAR/ NCEP
reanalysis data. T he model could well simulate the distribution and intensity of winter mean precipitation rates,
it also simulated the distribution of summer mean precipitation rates, but it overestimated the summer mean pre-
cipitation over North China. T he model’s ability to simulate the regional climate change in winter was prior to
that in summer. (2) the model could simulate the inter annual variation of seasonal precipitation and surface air
temperature. T he anomaly correlation coefficients of geopotential height and temperature at low and high levels
between simulation and observation were high. (3) the model showed different ability to simulate the regional
climate change associated with the El Nino events. It well simulated the anomaly of summer mean precipitation
n 1992 and 1995, but could not simulate that in 1998 (4). The M M5V 3 had the ability to simulate the regional
climate change, and could be used for long term regional climate simulation.

Key Words: East Asia, Climate change, Numerical simulation.



