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Environmental Investigation in Bamiyan Site (1I):
Microclimate in Caves and the Conservation of the Mural Paintings

Tomoko UNO, Yoko TANIGUCHI and Shigeo AOKI

In order to evaluate the conservation environment of the intact portions of mural paintings, basic
meteorological observation of the site and environmental monitoring in the caves were conducted at
the Bamiyan site. Valuable meteorological data such as air temperature, air humidity, wind speed and
its direction, solar radiation, amount of rainfall, depth of snow and so on were collected. The measured
data confirmed that there were less rainfall and snowfall between November and March, that the air
water content was little through the year, that the atmospheric transmittance was large, and that the
wind mainly blew from the south, probably causing the accumulation of sand particles in the caves.

From the results of microclimatic study in Cave I which opens to outside as a niche, it was found
that the west wall surface temperature was severely affected by the direct solar radiation that came from
a low angle. The temperature rose in the daytime during winter while it went down during nighttime.
This large temperature difference on the surface between day and night and the repetition of this
fluctuation is a possible cause of the continual expansion and contraction of the paint layer that leads
to the flaking of the paint layer. The moisture contents in the cracks of Caves I and N(a) did not rise
through the year, and the wall was extremely dry.

The temperature and relative humidity in Cave M were very stable compared to the conditions of
other caves. It was confirmed that closing the caves helps to reduce solar radiation and air exchange.
Therefore, closure of the caves will effectively stabilise the microclimate conditions and ensure suitable

conservation conditions for the mural paintings.



