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Research on wind environment of Mogao Grottoes in Dunhuang
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Abstract; According to the simulation of Mogao Grottoes by software of PHOENICS, this paper comparatively
studies the wind environment of the whole green area of and that in front of the forest belt. The results of
simulation comparison are as follows. The block effects to the directions with east and west wind were more than 3
m/s when each direction wind has the maximum wind speed, except the southwest wind. Greening in the whole
area reduces the wind speed to about 1 m/s. The velocity of wind in some leeward area increases but not decreases.
The wind speed 4 m/s in the northeast direction in front of No. 72 grottoes increases from 3. 52 m/s to 4. 87 m/s.
Wind direction change rate in front of grottoes is lower than the one above grottoes. The former is 0. 34, and the
latter is 0. 40. Wind speed rationever change with the numerical size of velocity, but change whether with greening

or wind direction. The of greening and non-greening are 1. 27 and 1. 08.
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Fig. 1 Wind rose diagram of Mogao Grottoes
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Fig. 2 Wind direction point diagram of Mogao Grottoes on the top of caves
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Tab. 1 Wind frequency distribution of Mogao Grottoes
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Fig. 4 Terrain simulation without trees (left) and with trees (right) in Mogao Grottoes area
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Fig. 5 Wind speed simulation for each direction in Mogao Grottoes area
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Fig. 6 Wind speed simulation for northeast in Mogao Grottoes area
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