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({AfFHE] Microenvironment of the Tomb of Nefertari, Egypt

The Getty Conservation Institute  Shin Maekawa, Ph.D., P.E.

Causes of deterioration of the wall paintings in the tomb of Nefertari in the Valley of the Queens, Egypt have
been the subject of many investigations. The report published by UNESCO concluded that three deterioration
processes might be affecting the paintings: seepage of rainwater, formation of sodium chloride crystals, and
dehydration of the plaster.

The crystallization of salt, present in the bedrock limestone, can be confirmed on many surfaces of the
limestone and on the paintings. However, the source of the water that activated the movements of salt has not been
identified. Some investigators have speculated possible sources to be rainwater moving through fissures in the
bedrock, occasional flooding through the tomb’s entrance, water used in the initial preparation of the mud plaster and
paint, and environmental moisture generated by visitors to the tomb.

Although several investigators have surveyed the microenvironmental condition of the tomb, none have
produced complete year-round data for both the tomb and the surrounding Valley of the Queens. The UNESCO
mission found the moisture content of the air outside the tomb to be less than that inside. Researchers observed a
natural ventilation pattern: Cooler outside air entered the tomb at floor level, and warm air exited along the top of the
entrance staircase. The report, based on measurements taken during January 1970, indicates that drying of the wall
paintings and dehydration of the plaster took place during the cold season.

An autonomous indoor and outdoor environmental monitoring station was installed by the author at the
Tomb of Nefertari, to record the microclimate of the tomb and to establish a quantitative relation between changes of
the microenvironment in the tomb and the presence of visitors. The temperature in the Tomb of Nefertari remained
stable at approximately 29°C year-round, but the relative humidity ranged between 18% in February and 41% in
October. The moisture content of the air in the tomb tracked that of the outside, but always remained higher. Emission
and dispersion rates of carbon dioxide and moisture were measured through three controlled experiments conducted
in the tomb. The rate of moisture absorption by the tomb immediately following its emission by people entering the
tomb was significant in summer but not so significant in winter, since the winter rate of natural ventilation was high.
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