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Climate Change (IPCC ARS). Heat flux and radiation flux were imported to further assess the capability of the two

BCC_CSM versions in simulating the climate over Central Asia. The results show that these two versions effectively

simulated the significant upward trend and north—south increasing characteristic of sensible heat flux and radiation flux

over Central Asia. The performance of BCC_CSM1.1(m) in simulating the spatial distribution of air temperature, heat

flux, and long/short radiation flux improved significantly compared with the results of BCC_CSMI1.1. However, the

performance of BCC_CSMI1.1 in simulating the spatial distribution of the standard deviation of air temperature was better

than BCC_CSM1.1(m). The improvement in model resolution more clearly demonstrated the topographic effects and

improved the model simulation performance for heat flux and radiation flux. The high-resolution model displayed

advantages in simulating the air temperature over Central Asia.
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Fig. 1 Time series of the mean annual surface air temperature regionally averaged over Central Asia during 1948—2011 (Straight lines: linear fitting; dashed

curves: 10-year running mean; units: °C)
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Fig. 2 The spatial distribution of the climatology of (a) the CRU observed, (b) BCC_CSMI.1 and (c) BCC_CSMI1.1(m) modeled mean annual surface air
temperature, differences between observations and the simulation from (d) BCC_CSM1.1 and (¢) BCC_CSM1.1(m), and (f) modeled mean annual surface air

temperature differences between the two models over Central Asia averaged over 1948—2011 (units: °C)
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Fig. 3 The spatial distribution of standard deviation of (a) the CRU observed, (b) BCC_CSM1.1 and (¢) BCC_CSMI1.1(m) modeled mean annual surface air
temperature, differences between observations and the simulation from (d) BCC_CSMI.1 and (¢) BCC_CSM1.1(m), and (f) modeled standard deviation of

mean annual surface air temperature differences of the two models over Central Asia averaged over 1948—2011 (units: °C)
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Fig. 4 The spatial distribution of the (a) NCEP reanalysis, (b) BCC_CSM1.1 and (¢) BCC_CSM1.1(m) modeled mean annual surface sensible heat fluxes, and
difference between NCEP reanalysis and the simulation from (d) BCC_CSM1.1 and (¢) BCC_CSM1.1(m), and (f) modeled mean annual surface sensible heat

flux differences of the two models over Central Asia averaged over 1948—2011 (units: W m™2)
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Fig. 5 The spatial distribution of the (a) NCEP reanalysis, (b) BCC_CSM1.1 and (¢) BCC_CSM1.1(m) modeled mean annual surface latent heat fluxes, and
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Fig. 6 The spatial distribution of the (a) ERA-40 reanalysis, (b) BCC_CSM1.1 and (¢) BCC_CSM1.1(m) modeled mean annual surface sensible heat fluxes,
and difference between ERA-40 reanalysis and the simulation from (d) BCC_CSM1.1 and (¢) BCC_CSM1.1(m) and (f) modeled mean annual surface sensible
heat flux differences of the two models over Central Asia averaged over 1958—2001 (units: W m™2)
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Fig. 7 The spatial distribution of the (a) ERA-40 reanalysis, (b) BCC_CSMI.1 and (¢) BCC_CSM1.1(m) modeled mean annual surface latent heat fluxes, and
difference between ERA-40 reanalysis and the simulation from (d) BCC_CSM1.1 and (e) BCC_CSM1.1(m) and (f) modeled mean annual surface latent heat

flux differences of the two models over Central Asia averaged over 1958-2001 (units: W m )
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Fig. 8 The spatial distribution of the (a) NCEP reanalysis, (b) BCC_CSM1.1 and (c) BCC_CSM1.1(m) modeled mean annual surface net shortwave radiation,
and difference between NCEP reanalysis and the simulation from (d) BCC_CSMI1.1 and (¢) BCC_CSMI.1(m) and (f) modeled mean annual surface net

shortwave radiation differences of the two models over Central Asia averaged over 1958-2001 (units: W m )
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Fig. 9 The spatial distribution of the (a) NCEP reanalysis, (b) BCC_CSMI.1 and (¢) BCC_CSM1.1(m) modeled mean annual surface net longwave radiation,
and difference between NCEP reanalysis and the simulation from (d) BCC_CSMI1.1 and (¢) BCC_CSM1.1(m) and (f) modeled mean annual surface net
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