Science in the Third World

Remote Sensing in Egyptology

Simply defined, remote sensing
implies the study of an object or a
process, Invesligating something
without having fo touch it. This broad
definition includes such diverse meth-
ods as interpreting an image of Land-
sat taken from 520 kilometers above
the Earth, probing the ground beneath
the surface with radar waves, or
studying a painting with ultra-violet
light.

During the past two years, | have
applied these advanced space-age
technigues to two archeological proj-
ects in Egypt: (1) study of the wall
paintings of the tomb of Queen Nefer-
tari in Luxor; and (2) nondestructive
investigation of the second boat pit of
Pharaoh Khufu (Cheops) in Giza.

The first project involved the study
of the wall painting in the tomb of
Mefedar and was part of joint re-
search between the Egyptian Antiqui-
ties Organization (EAQ) and the Getty
Conservation Institute (GCI). The
tomb belongs to the favourite wife of
Pharaoh Ramses the Great, who
ruled Egypt for 67 years (1292-1225
BC). When it was unearthed in 1804
by an ltalian expedition headed by E.
Schiaparell, it had been robbed of all
contents. More importantly, it was
robbed of some of its magnificent wall
paintings by salt crystallization behind
the plaster layer on which the ancient
Egyptian arisans had applied their
painting. Fear of furlher damage
caused the tomb to be closed to all
visitors during the past 50 years,

The objective of the study was to
establish the origin of the water that
causad the mobilization of salt and its
recrystallization in order to recom-
mend a treatment to conserve the
paintings. | applied remote sensing
methods and techniques to: (1) map
the region in the immediate vicinity of
the tomb for the establishment of a
hydrologic model of the area; (2) es-
tablish whether the deterioration was

a one time event or a continuous proc-
ess; and (3} study the state of various
segments of the tormb's walls to locate
areas needing emergency treatment.

To establish the drainage pattern
in the Valley of the Cueens, where the
tomb exists, | ordered a Thematic
Mapper image obtained by Landsat
spacecraft. The image showed the
fracture pattern in the region and
emphasized that a one-mile long
escarpmant separated the Valley
from the main plateau to the west,
This setting allowed the study of the
hydrology of the Valley of the Queens
as a separate unit.

The basic topographic features of
the area were shown in a French map
made in 1826. Additional details were
mapped by Swiss Air Photo from aer-
ial photographs. Furthermore, profiles
of dry valleys and hill slopes were
obtained through the help of Earth-
watch volunteers under the direction
of surveyors from Cameron and Asso-
ciates. All such data were inlegrated
in the computer-generaled hydrologic
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Wall painting of the tomb of Nefertari showing a variety of animals and birds

maodel of the area.

To estahlish the relationship of the
deterioration of the wall paintings over
time, we used software that was de-
signed to study Landsat images.
Fhotographs of the same wall taken
at different times were compared.
This indicated that the recent deterio-
ration is mostly physical rather than
chemical; already separated pieces
fell down with advanced age. Based
on this information, it is unlikely that
the chemical deterioration continues
o this day.,

The study of the state of various
parts of the wall was done with multis-
pectral photography. Instruments
were used to obtain photographs in
the visible, near infra-red, and ultra-
violet light. These image data indi-
cated which parts of the wall have de-
teriorated, but without visible signs on
the outside wall. Pockels of air or salt
not visible to the human eye were de-
tected and helped in applying emer-
gency conservation.

The second project involved the
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with refligious text underneath. To the left is an area that had deteriorated due
ta salt crystallization behind the plaster layer.
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