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Abstract: In view of the shortcomings of the previous numerical simulation research on the climate effect of the Three Gorges Res-
ervoir (TGR) , such as the simplicity of the reservoir parameterization and the fact that the simulation period did not involve the
reservoir impoundment period, the changes of land surface parameters induced by the TGR were numerically described by increas-
ing the river width and raising the water level in the mesoscale meteorological model. The variation characteristics of meteorological
elements after completion of the TGR were analyzed based on two parallel numerical simulations, control run (no TGR) and sensi-
tive run (TGR) , during the drought year with high temperature (2013) and the flood year with low temperature (2020). The re-
sults show that the operation of TGR under these two typical years both reduce the surface temperature (0.98-1.27°C ), increase
the relative humidity (3.9% —5.5% ) and the wind speed (0.43-0.68 m/s) , the diurnal range of near-surface temperature/relative
humidity decreases and the diurnal range of wind speed increases with the diurnal variation of the response; Although the aforemen-

tioned responses are equivalent to the natural climate variability, the variations of temperature and relative humidity are basically
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limited to about 2 km around the reservoir, most of which are lower than 200 m in the vertical direction, and the variation of wind
speed change extend to about 12 km near the reservoir with up to 200 m in the vertical direction. All of these responses decrease
significantly with the increase of horizontal distance and vertical height. Therefore, although the climate effect of the TGR is ampli-
fied in our simulation experiment, as a typical river-type reservoir, the climate effect induced by the operation of TGR is basically
limited to the surface and local area, and has no obvious influence on the regional climate.

Keywords: Three Gorges Reservoir; completion of the reservoir; climate effect; numerical simulation
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Fig.1 Distribution of 33 meteorological stations around the TGR and their observation environment scores
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Fig.2 Nested domains of the simulation in Three Gorges Reservoir area (a) and

the land use type over the innermost nested domain (b)
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