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Response of humidity inside caves of Mogao Grottoes to the

different grades of rainfall

ZHANG Zhengmo'*, LIU Hongli', GUO Qinglin', SU Bomin'

(1. Institute of conservation and research, Dunhuang Academy, Gansu Dunhuang 736200, China;

2. School of Architecture, Southeast University,Nanjing 210096, China)

Abstract; Dunhuang Mogao Grottoes, an important Buddhist cultural site along the Silk Road, is famous for its
exquisite murals and statues. However, the change of humidity caused by rainfall in caves is very easy to cause salt
diseases in murals. Through environmental monitoring experiments, the characteristics and potential effects of cave
humidity change under different levels of rainfall were analyzed, and the risk prevention measures and suggestions
were put forward. The results show that the variation of cave humidity presents three stages of ascending,
maintaining and descending under different levels of rainfall. The rainfall in the early period increases the humidity
rapidly, and the rainfall in the late period decreases the humidity slowly. The retention time of high humidity
increases with the increase of rainfall level and rainfall frequency. During rainfall, the water vapor gradient is the
main driving force of water vapor exchange. The wet air in the atmosphere diffuses into the cave when a,, >a...,

and the humidity of the cave increases. The wet air inside the cave flows outside when a,, <la and the humidity

cave 9
decrease gradually. The order of cave humidity and relative humidity over 62 % for the duration is semi-closed cave
>>closed cave, small cave™>large cave. In order to prevent the increase of cave humidity to activate the mural salt
damage, it is recommended to implement cave environment control when a,, = a..., and the control condition is
RH<(62%. The environmental monitoring should focus on the vulnerable caves and the continuously rainy
weather. The research results have important scientific and application value for the prevention of risk of murals

deterioration and the tourism management in rainy weather.
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Fig. 1 Geographical location of Dunhuang Mogao Grottoes
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Fig. 5 Change of absolute humidity during rainstorm
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