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Abstract The NCEP/NCAR reanalysis data and the spectral atmospheric component “SAMIL” of the LASG/TAP
(State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute
of Atmospheric Physics) Climate Model “F-GOALS” are employed to investigate how the Eurasian Orography af-
fects the diurnal change of the Asian atmospheric circulation in summer. The SAMIL is a spectral model truncated at
R42 (2.8125° lonX1. 66° lat) resolution and with nine vertical levels. It is applied to two experiments: one is with

full orography (CON) and the other is without Eurasian orography (noEA). Both experiments are integrated with
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respect to time for twelve model years. The results of the last 10 years are analyzed. together with the real data, to
investigate the features and mechanism of the effect of the Eurasian orography on the diurnal change of the Asian at-
mospheric circulation.

The influence of the Eurasian orography feature on the atmospheric circulation is the most striking, owing to
the unique topography effects of the Tibetan Plateau (TP). The atmosphere over the TP is the most sensitive to the
diurnal change of heating, and it results in the vivid diurnal change feature over the TP and its surrounding areas.
Its diurnal change is consistent with that of the heating field. While the solar radiation gradually enhances in the
daytime, the positive vorticity of lower level atmosphere over the TP increases because of the orographic effect, and
the ascending motion is strengthened over the TP and the efficiency of “Sensible Heating driven Air Pump (SHAP)”
is also enhanced. All these lead to the most significant diurnal change over the TP and its surrounding areas in the
Eurasian continent. The features of the diurnal change of the Eurasian atmospheric circulation in the model simula-
tion are in accordance with both theory and data analysis results in their phase and circulation patterns. It is sugges-

ted that the diurnal change of solar radiation heating causes more significant circulation variation over the TP, for

the mass of the atmospheric column over the TP is much less than other regions.
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Fig. 1 Geopotential height field (dagpm) and vertical motion
field (shadow) at 200 hPa in Jul: (a) 10-year mean (1986 —
1995); (b) the difference between 1200 UTC and 0000 UTC
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noEA; (c¢) the difference between Expt CON and Expt noEA
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