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Abstract: The dlimate of the last gadal madmum (LGM) in northeast Asia is simulated with an atmospheric
general circulation model of MCAR CCM3 at spectral truncation of T170. corresponding to a arid cell size of
roughly 75 km, Modern climate is simulated by a prescribed sea surface temperature and sea ice provided from
MCAR, and contemporary atmosphenc COe, topography, and orbital parameters, while LGM simulation was forced
with the reconstructed CLIMAP sea surface temperatures, sea ice distribution, ice sheet topography. reduced COs,
and oriital parameters, Under LGM conditions, surface temperature is markedly reduced in winter by more than
18 in the Korean west sea and continental margin of the Korean east sea, where the ocean exposed to land in
the LGM, whereas in these areas surface temperature is warmer than present in summer by up to 2T, This is
due to the difference in heat capacity between ocean and land, Cwerall, in the LGM surface is cooled by 4670
in northeast Asia land and by 7.17C in the entire area. An analysis of suwrface heat fluxes show that the surface
cooling s due to the increase in outgoing longwave radiation associated with the reduced GOy concentration. The
reduction in surface temperature leads to a weakening of the hwydrological cvcle. In winter, precipitation decreases
largely in the southeastern part of Asfa by about 1—4 mm/day, while in summer a larger reduction is found over
China. Overal, annual—mean precipitation decreases by about 50% in the LGM. In northeast Asia, evaporation is
also owverall reduced in the LGM, but the reduction of precipitation is larger, eventually leading to a drier climate.
The drier LGM climate simulated in this study is consistent with proxy evidence compiled in other areas. Owerall,
the high—resolution model captures the climate features reasonably well under global domain,
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Flg. 3. Geographic distribution of observed

surface air temperature (SAT) for a) winter

(December—January—February), c¢) summer (June—July=August), e) annual-mean, simulated in the

MOD for b) winter, d) summer, f) annual-mean.
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Fig. 4. Geographic distribution of the change in
SAT for a) winter, b) summer and c) annual-
mean.
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Flg. 8. Geographic distribution of the change in
precipitation for a) winter, b) summer, ¢}
annual-mean. Units are in mm day™.
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Flg. 10. Geographic distribution of evaporation simulated in the MOD for a) winter. ¢) summer,
and e) annual-mean, the change between the LGM and MOD for b) winter. d) summer, and f)

R R -1
annual-mean. Units are in mm day .
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Flg. 11. Geographic distribution of precipitation minus evaporation simulated in the MOD for a)
winter. ¢} summer, and &) annual-mean, the change between the LGM and MOD for b) winter. d)

summer, and f) annual-mean. Units are in mm day™
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