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Features of Atmospheric Moisture Transport, Convergence and Air—Sea
Freshwater Flux Simulated by the Coupled Climate Models

Zhou Tianjun, Yu Rucong, Zhang Xuehong, Yu Yongqiang,
LiWei, LiuHailong and LiuXiying
(State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophy sical Fluid Dynamics,
Instituie of Atmospheric Physics, Chinese Academy of Sciences, Beifing 100029)

Abstract Evaluation of the hydrological cycle is regarded as an important part of coupled model
validations, The processes of atmospheric water vapor transport, convergence / divergence, and the
air—sea freshwater exchange simulated by two versions of LASG Global-Ocean—Atmosphere—
Land—System model (Hereafter referred to as GOALS), and the [AP LASG Forth Generation Global
Coupled Climate Model Version—0 (FGCM~0), have been analyzed in this paper. The results show that
for the global scale characteristics of the vertically integrated vapor flux fields, which is described in
terms of the rotational and divergent components of the stationary parts of the vapor field, both
GOALS and FGCM—0 can reproduce the subtropical gyres in each hemisphere, the eastward water va-
por transport of the mid—latitude westerlies, and the westward vapor transport of equatorial easterlies
reasonably. though the precise positions of the gyres simulated by GOALS, and the intensities of the
gyre centers in FGCM—0 do not match the observations accurately. For the sources and sinks of at-
mospheric water vapor, FGCM—0 can reproduce the global scale features such as the divergence of wat-
er vapor over the subtropical oceans in each hemisphere, the robust convergence of water vapor in the
Inter—tropical Convergence Zone and eastern Asian summer monsoon domain reasonably. The patiern
of ITCZ has not been reproduced successfully in GOALS, water vapor convergence centralizes mainly
in the western Pacific warm pool; in the mean time, the center of the Asian summer monsoon vapor
convergence shift a little southward, Cotresponding to the pattern of water vapor sinks and sources,
FGCM—0 succeeds in the simulation of net water gain of ITCZ and mid—latitudes, the northward mi-
gration of ITCZ in boreal summer, and the net vapor loss of subtropical ocean, but fails in the repro-
duction of the net water gain of South Pacific Convergence Zone, the net water loss of the subtropical
southern Atlantic, and the seasonal variation of the northern Indian Ocean, Further inspections show
that mainly the air—sea coupling process causes the blemish of SPCZ in FGCM—). GOALS fails in the
simulation of net water gain in ITCZ and SPCZ, but succeeds in the reproduction of net water loss of
the subtropical southern Atlantic, and the seasonal variation of the northern Indian Gcean. The
evaluation provided here furnishes a guide for future improvement of LASG air—sea coupled models,
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