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Abstract The performance of the fast version of the LASG/IAP coupled climate system model named FGOALS_gl in simula-
ting the 20th century air temperature evolution is evaluated and the mechanisms responsible for the evolution are discussed. The
overall warming trend and its zonal distribution simulated by the FGOALS_gl is in a good agreement with the observation. Un-
der the natural forcings, such as the solar radiation and volcanic activities, and the anthropogenic forcings, such as greenhouse
gases and aerosols, the FGOALS_gl model reasonably simulates the warming trend of the global mean temperature and its dec-
adal variability. Moreover, the FGOALS_gl reproduces the major local warming characteristics over most of the world, expect
for the North Atlantic, suggesting that the external forcings significantly contribute to the temperature evolution over most of
the world. The main deficiency of the model is that the simulated global warming trend is weaker than the observation. It may
be associated with low model sensitivity to the specified greenhouse gases forcing. Generally speaking, the FGOALS_gl model
can reasonably reproduce the main characteristics of the 20th century temperature evolution, especially on the global, hemi-
spheric, and continental scale.

Key words Coupled general circulation model, 20th century air temperature evolution, Model evaluation
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Fig. 1 Global annual mean air temperature anomaly
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Fig. 3 Wavelet power spectrum of (a) the observed and

(b) simulated global annual mean surface air temperature based on the Morlet wavelet analysis
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(a) Observed mean surface air temperature trends (1949 —2000) in ‘C /100 year,

(b) Simulated mean surface air temperature trends for 1949 — 2000, and (¢) — (d), as in Fig. (a) and (b)
but for 1901 — 2000. (The shaded areas are statistically significant at the 5% level)
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Fig. 7 Map showing the regions used to create various regions-averaged time series for the case studies in Fig. 8

(The percent of the global area covered by each regions: the northern extratropics: 32.9% , the southern extratropics:
32.9%, the tropics: 34.2%, the Indian Ocean/western Pacific warm pool: 8.6% , the tropical eastern Pacific: 7.4% ,
the North Pacific; 2.6%, the North Atlantic; 5.5%, the U.S.: 1.7%, and China: 1.6%)
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Fig. 8

Low-pass filtered region-averaged time series of surface temperature anomalies ('C)

relative to 1961 — 1990 from the observations and the model outputs for various regions: (a) the northern

extratropics (20°=90°N), (b) the southern extratropics (20°—90°S), (¢) the tropics (20°N —20°S),

(d) the Indian Ocean/western Pacific warm pool, (e) the tropical eastern Pacific,

(f) the North Pacific, (g) the North Atlantic, (h) the U.S., and (i) China
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