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THE CLIMATE SYSTEM MODEL FGOALS.s USINGLASG AP
SPECTRAL AGCM SAMIL AS ITS ATMOSPHERIC COMPONENT

Zhou Tianjun Wang Zaizhi Yu Rucong Yu Yonggiang Liu Yimin
Liu Hallong Beo Qing Wang Pengfel Li Wei Wu Guoxiong
(LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
Wu Tongwen

(National Climate Center , Beijing 100081)
Abstract

This paper describes the development and framework of a new verson of LASG IAP cimate syssem model
namely FGOAL Ss (Flexible Goba Ocean Atmogphere Land System model -Spectral verson) , which employs
the recently improved verdon of IAP/LASG gectrd AGCM namey SAMIL as its atmogheric component.
With the motivation of developing a state-of-the-art coupled climate system model suitable for East Asan mon-
on climate mulations, the atmogpheric component of FGOAL S.s, viz. SAMIL , employs a horizontd resolu
tion of R42, which is equivadent to 2.8125 (longitude) x 1. 66° (latitude) . The performances of FGOAL S.sin
smulating the climate mean states of the atmogphere, land surface, ocean , and searice were evaluated usng the
output of a 200-years control run of FGOAL S.s. Theinterannua variability of the tropicd Pacific and the mode
of North Atlantic O<cillation were a9 analyzed. The resultsindicate that the FGOAL S.s modd has been suc-
ceeded in controlling the long-term climate drift and has acceptable performancesin redlistically reproducing the
climate mean states of the atmoghere, ocean and land surface. Of particular important , benefit from the rela
tively high horizonta resolution of the A GCM component , the observed outhwest-northeastward extenson of
the main summertime rai nbelt over East Chinais reasonably well reproduced in FGOAL S.s, indicating the excel-
lent performance of the model in East Adan summer monsoon S mulations. One common problem of many cou-
pled ocean-atmogphere modelsis that the EN SO variability usually tends to be more regular than nature’ s, the
FGOAL S.s modd , however , success ully reproduces an irregular ENSO cycle, although its amplitude is dightly
weaker than the observation. In addition, the smulated interannua variability of the equatorial middle and
western Pacific is stronger than that of the equatorial middle and eastern Pacific. In addition, the model a s has



reasonably well performance in reproducing the North Atlantic Oscillation mode, which is the dominant mode of
wintertime climate over not only the North Atlantic domain but a0 the Northern Hemigphere. The main defi-
ciency of the FGOAL S.s modedl is that the smulated tropical SSTs are colder than the observation, while the
middle latitudes are warmer than the observation. The deficiency in SST dmulations has proved to be the results
of the bias in net sea surface heat flux smulations, which is to great extent dominated by the bias of cloud
amount gmulations. Another typica deficiency of the FGOAL S.s modd is that the SSTs at high latitudes of
North Atlantic are too cold, which leads to alarger searice concentration than the observation in termsof annual
mean state. In the mean time, the smulated warmer SSTs surrounding the Antarctic result in less searice cover
over there. Future improvementsof the FGOAL S.s modd should focuson the treatment of cloud processin the
A GCM , the meridiona heat trangort processof the OGCM , and the tuning of the air-sea freshwater coupling
scheme.

Key words:Climate sysem model FGOAL S_s,Atmospheric genera circulation model SAM IL ,Climate mean
state, Interannud variability.
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