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1998 100,500,700,1000 hPa
(soores) 3 4D- EOF (
2 1, 2 : :
, ( 1.3 x10")
(1.0 x10°—2.0 x 10°) ,
3 _ ’
(RMIP) ,
: MM5V 3 11.5a ,
(1988 7 —1999 12 ), )
10a(1989 1 —998 12 ) ,
35°N ,105° E, 151 (E—W) x 111 (S— (SCF)
N) , 60 km, 81(E—W) 99.99 %,
x61(S—N) : 1® 1 10a 4D EOF
Gl Dudhia (109
OSU LsMm MRF Table1 The weighting coefficients matrix obtai ned
RRTM from the 4D- EOF andyssof the observed monthly mean
100,500,700 ,1000 hPa geopotentid height fiedsof 1989 - 1998 (units: 10%)
MM5V3 =DEM 1 2
AVEM
4D-EOF , MV EM 1 2 1 2
, 1 13535.3 - 1.4 -0.2 - 1.5
4D EOF , 2 - 203.2 -3.2 -7.6 - 4.0
12 (SDEM) (MVEM)
) (AVEM)
4 4D- EOF 2 10a 4D- EOF
( :10%)
Table 2 Same as Table 1 but for the Smulated fid ds
10 a(1989 1 —1998 DEM L R
12 ) : 100,500,700, AVEM
1000 hPa MV EM 1 2 1 2
1 13576.2 - 1.6 4.4 - 0.4
10 a 2 - 219.7 -3.8  -10.4 _ -4.4
4D- EOF , 12 (SDEM) (MVEM)
(AVEM)
, 4.2
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4.1 , 500 hPa
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Fig.3 Observed (a) and smulated (b) ensemble mean 500 hPa geopotentia
height fields over 1989 - 1998
:0.998, 0.998, 0.983 0.813 EOF
( 0.01 0.081) , , 4.3
4D- EOF,
: : ( 4 5
0. 313, SCF
R 3
10 a
3 SCF (R)
Table 3 Squared covariance fraction (SCF) and corrdation coefficient ( R) of thefirst two
eigenvectorsfor the observed and smulated monthly mean geopotentia height anomaly fields
SCF( ) SCF( ) R (100/ 500/ 700/ 1000 hPa)
46.44 % 46.73% 0.974/ 0. 988/ 0. 990/ 0. 940
15.63 % 12.75% 0.976/0.981/ 0. 965/ 0. 866
( 4: ( 5
(sCF) 46.44% 46.73 %,
’ b ($F)
15.63% 12.57 %,
, , 0.96;
, 0.99—-0.94, ,
) ) 0.002
0.002, , 0.866,

0.001 —0. 002
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Fig.4 Same as Fig. 2 but for the anomaly fields
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TESTING THE ABIL ITY OF NUMERICAL MODEL TO SIMUW ATE CL IMATE AND
ITSCHANGE WITH 4D EOF ANALYSIS

Zhao Deming SuBingkai Tang Jianping

Department of Atmospheric Sciences, Nanjing University, Nanjing 210093
Abstract

The four-dimensona empirical orthogona function (4D- EOF) which in redity is a Smple combination of
three-dimensona EOF (3D EOF) and extended EOF(EEOF) , isput forward in this paper to test the ability of
numerical model to Smulate climate and its change. The 4D- EOF analyssisable to reved not only the horizontal
characterigtic pattern of analyds variable ,and its correponding annua and inter-annua variations,but as the
vertica structura characteristics. The method suggested is then used to anayze the monthly mean 100, 500,
700, and 1000 hPa geopotential height fields (4941 grids, grid gpacing 60 km) and their anomaly fieldsin 1989
- 1998 smulated by the MM5V 3 from the RMIP (Regiona Climate Mode Inter-comparison Project for East
Ada) I, aswdl astheir counterparts (used as the observed fields) from the NCEP/ NCAR reranalys's dataset in
the same period. The ability of MM5V3 in smulating East Asan climate and its change is tested by comparing
the 4D- EOF analyds results of the smulated and observed datasets. The comparative analyses results show that
the horizontd pattern of thefirst eigenvector of the observed monthly mean geopotentia height fieldsand its ver-
tical equivalent barotropic feature were well Smulated; the Smulations of the first two eigenvectors of the ob-
served monthly mean geopotentia height anomaly fields were a 9 success ul for their horizontal abnorma distri-
butions and dgnificant equivalent barotropic featuresin the vertica were well reproduced ; and furthermore, the
observed characterigtics, such as the variation with height ,and annua and inter - annual variations of the
monthly mean geopotential height/ anomaly fields ad < were well reflected in the Smulation. Therefore ,the 4D-
EOF is able to comprehensvely test numerical model’ s ability of smulating the climate and its change, and the
dmulation ability of MM5V 3 for the climate and its change in East Adain the 1990s was satigactory.

Key words: 4D- EOF ,Numerica mode ,S mulation ability ,Climate change.



