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Abstract The characteristics of greenhouse effect of water vapor (G,) and cloud radiative forcings (CRFs) over the
low-latitude Pacific simulated by a coupled model developed by the State Key Laboratory of Numerical Modeling for
Atmospheric Sciences and Geophysical Fluid Dynamics (LASG), Institute of Atmospheric Physics (IAP), Chinese
Academy of Sciences (CAS), namely FGOALS gl, are analyzed in this paper. The reasons for model discrepancies

are discussed. While the spatial distributions of climatological G, and CRFs are generally well reproduced by the
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FGOALS gl, some discrepancies are also evident. The model underestimates the intensities of G, over the cold
tongue and the northwestern Pacific, due to the biases in the simulated Sea Surface Temperature (SST) and the wa-
ter vapor amount especially in the middle troposphere. The model generally overestimates the amplitudes of both C
and C,. The minimum center of C, in the northern subtropical Pacific and the maximum center of C, over the south-
east Pacific are not evident in the model. The discrepancies in C,(C,) are mainly due to the biases in the simulated
high (total) cloud amount. The biases in the cloud vertical structure and optical thickness also have contributions.
The spatial distributions of the responses of G, ,» Ci, and C, to El Nifio warming are well reproduced by the FGOALS _g¢l,
even though the model overestimates the westward extent of maximum centers compared to the observations. The
biases in G, responses are caused by the discrepancies in magnitude and spatial pattern of SST anomalies associated
with ENSO events, and the water vapor response to ENSO forcing. The responses of C,(C,) to ENSO forcing are

closely related to the high (total) cloud amount anomalies, while biases in the cloud top altitude and optical thick-

ness also have impacts.
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Fig. 1 The geographical distributions of the annual mean (a - ¢) greenhouse effect of water vapor (G,) (units; W/m?) and (d - {) SST

(units: K) from (a, d) observations, (b, e) FGOALS_gl simulation, and (c, {) the differences between FGOALS_gl simulation and obser-

vations over the low-latitude Pacific. Negative values are shaded in gray
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Fig. 2 Geographical distributions of the annual mean specific humidity (units: g/kg) over the low - latitude Pacific from (a, d) NCEP rean-
alysis data, (b, e) FGOALS_gl simulation, and (c, f) the ratios (%) of the differences between FGOALS_gl simulation and NCEP reanaly-

sis data to NCEP reanalysis data: (a—c) 500 hPa; (d-{) 850 hPa. Negative values are shaded in gray
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Fig. 3 The geographical distributions of the annual mean (a - ¢) longwave cloud radiative forcing (Ci) and (d - {) shortwave cloud radiative

forcing (Cs) from (a, d) observations, (b, ¢) FGOALS_ gl simulation, and (c, f) the differences between FGOALS_gl simulation and ob-

servations over the low-latitude Pacific
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Fig. 4 The geographical distributions of the annual mean (a - ¢) high cloud amount, (d - ) total cloud amount, and (g - 1) low cloud
amount from (a, d, g) observations, (b, e, h) FGOALS_gl simulation, and (c, f, i) the differences between FGOALS_gl simulation and

observations over the low-latitude Pacific (%5). Negative values are shaded in gray
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