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Abstract The physical module of an atmosphere — vegetation interaction model (PHY-AVIM) has been coupled
with GAMIL, a new generation grid-point atmospheric model of Institute of Atmospheric Physics/State Key Labo-
ratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (IAP/LLASG), to simulate
global climatic mean states. The old version named GAMIL + BATS and the new version named GAMIL + (PHY-
AVIM) have been integrated for eleven years independently. Comparing the two last-ten year means of outputs with
NCEP reanalysis and the Xie-Arkin precipitaton data, the new version improves the sensible heat fluxes, the latent

heat fluxes and the surface temperature on the land significantly. In July, it greatly reduces the high simulation val-
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ues of sensible heat fluxes in the old version in the middle and the north of Africa, in Eurasia, in the middle of North
America and in the north of South America, and the simulation of the new version is nearer to the NCEP reanalysis
than the old one. With the improved albedo on the land surface, the new version reduces the summer warm bias of
land surface air temperature in the old version, which results in the improvement of the sea surface pressure in some
regions. But the simulations of the land surface air temperature in these two versions are both higher around the
poles in January, and around the South Pole in July, than the result of the NCEP reanalysis. The simulated low al-
bedo on the snow cover and the treatment of the dynamic core of the grid-point atmospheric model around the poles
may contribute to these differences. In the high latitudes of Asia, the sea surface pressure of the new version is a-
bout 5 hPa higher than the NCEP reanalysis in June. The simulated ice and snow cover, which can reduce the simu-
lation of temperature in this region, may account for the difference. In summer, the simulations of the rainfall in
these two versions are higher than the Xie-Arkin precipitaton in the Bay of Bengal. Although the new version im-
proves the simulation of precipitation in the eastern Pacific near the equator, these two versions have the similar dis-
tributions of the global precipitation. These improvements in the new version are primarily caused by improved parame-
terizations in AVIM and the new high resolution vegetation data (0. 5°X0. 5°) from Dorman&-Seller, which are also con-
tributed to the improvement in surface air temperature simulation over some regions. Compared with other work, the AVIM
ecosystem model is firstly incorporated into a grid-point atmospheric model. The stability and the ability of the simulation of
such model have been validated. Based on these work, the vegetation dynamic module in the AVIM (PLT-AVIM) will be
coupled at a later time to get the distribution of the global biome related output. The vegetation dynamics and the interaction
between the ecosystem and the atmosphere will be showed globally. To improve the simulation of the coupled model great-
ly, some improvements on the design of the grid-point dynamic core of the atmosphere around the poles, the process of the

snow cover and the classification of the global vegetation and soil texture will have to be made.
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Table 1 The classification of global vegetation

M Type
PR AR Tropical forest
% 1-{E MK Deciduous broadleaf forest
1R3EM Mixed forest
HERET K Evergreen needleleal
&£ 1K Deciduous needleleaf
A HHZ AR AR Broad-leaf forest with grass
HERAE A (R Grass
A 2 B HHE Broad-leaf shrub with grass
AL RHEMN Shrub with bare soil
A HBEZ B (5D Tundra
#+ Bare soil
fE#) Crop
7K Ice
JK Water

#55 Number
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Table 2 The classification of global soil texture

#r5 Number i Soil texture

1 b+ Sand

2 Vb3E+ Sandy loam
3 3+ Loam

4 Kitfe+ Clay loam

5 Hit Clay

6 A AL+ Organic soil
0 VKA Tce and sea
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1> SXAR AT RS P il T ASE 0] 2 35 7Y S A 8 Ah 3
Pl s LA R AR (1) 31y 07 HE B A A a5 B O A
Ko

(3) 7 Ay B WA TE WP w5 246 ) SRR A SO
. NCEP P #rBME S T iE 5 hPa, AT REZEH N
Y e 2/ vk S A s s, e SRR

4 TEE R, B IHRRASK o i 725 X R 7K
AR R R . A ECTH RRAS AL, BT AR AR X AR
TE 2R RV b X R K B RS AULEL AR BT 3 n s (L
B TH AT 23R B 7K o A 22 S5 AN I

T TAE R B 5E 2T AVIM. i A BER 43
PLT-AVIM, S8 AVIM (1)) B A A BRER 435 4% A
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