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Abstract: Contributions of natural and anthropogenic forcings in the twentieth-century air temperature change S
are evaluated with a climate system model named FGOALS_gl developed at LASG/IAP. The HadCRUT3v dataset is il vk

used to validate the model. Observed warming trends on the global scale and in many regions are simulated more
realistically in the all-forcing run than in the natural-only forcing experiment. The simulations support that the
twentieth-century global warming could have resulted from a combination of natural and anthropogenic forcings,
with human-induced radiative forcing being the dominant cause of the pronounced late twentieth-century
warming. For global and hemispheric means, external forcings could explain most of the variance; however, the
tropical eastern Pacific and the North Atlantic are examples of regions where internal variability may dominate.
Attributions generally become more difficult on regional scales due to both a decreasing externally forced signal
level and an increasing internally generated noise level. The reproducibility of the air temperature averaged over
China is lower than that of the global and hemispheric averages. Anthropogenic forcings are simulated to act as
the dominant role for the late twentieth century warming over China.
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