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Abstract |

Egypt extends latitudes 22-31
degrees north and longitudes 25-37 degrees

between

east in a dry climate characterized by extreme
temperatures. Extreme weather events are
defined as abnormal weather events that deviate
significantly from their average value, as they
are the highest and lowest temperature recorded
during a day, month, year, or any time period in
meteorological stations. The average maximum
or minimum temperature for any time period
can be used to indicate thermal extremes.

The study aims to monitor cases of extreme
temperatures during the period (1980-2020),
determine the frequency and intensity of high
and low extreme phenomena, and show the
most important influences and the relationship
between extreme temperatures and the prevailing
weathering  processes  affecting  ancient
Egyptian. The study showed that the thermal
range is one of the pillars in the occurrence
of the mechanical weathering process, as the
process of expansion and contraction inside
the rock contributes to the mineral stress that
characterizes the rocks and the speed of the
weathering phenomenon. And rocks retain

heat for a longer period, especially in the sun,
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in sedimentary rocks such as sandstone, in
contrast to igneous rocks such as granite, which
lose their heat faster. Mechanical weathering
is the most active, especially in southern
Egypt. Physical geography, with its tools, can
also contribute in a powerful and effective
way to the management of archaeological
sites, specifically to the documentation and
production of maps for these sites.

Keywords: Modeling, temperature extremes,
ancient Egyptian monuments, Egypt.

Introduction: ]

The ancient Egyptian antiquities are the origin
of civilization in the Arab Republic of Egypt,
which extends between latitudes 22° - 36° 31°N,
and longitudes 25° and 37°E. From the east, the
Red Sea, with a length of 1782 km, from the
northeast, Palestine, with a length of 246.14
km, and from the west, Libya, with a length of
1087 km fig. (1). The climate of Egypt is dry, in
which the phenomenon of thermal extremes is
repeated, and it is defined as abnormal weather
events that deviate significantly from the
average value, which is the highest and lowest
temperature recorded during a day, month or
year.

The distribution of archaeological areas in
Egypt, which number 1328 archaeological
sites discovered in all parts of it, Fig. (2). The
study of these sites is based on the historical
period (ancient Egyptian, Greek, and Roman)
(Ibrahim, 2021).
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Source: Planning Commission, 2017
Fig. (1) Location of the study area.
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Council of Antiquities, and the use of Google Earth to sign some sites.

Fig. (2) The ancient Egyptian archaeological sites in the study area.
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Previous studies:]

Taking into account previous studies that
focused on thermal extremes, Freij (2013)
studied the maximum temperatures of selected
stations in Iraq, providing an explanation of
the average maximum temperatures at each
station and the geographic factors that cause
this extreme occurrence. and low temperatures.
Abdel-Al (2018) studied long-term trends of
daily maximum temperatures in the Egyptian
Delta during the period 1960-2010, which
dealt with indicators of daily fluctuations in
temperature and trends of increases in average
maximum temperatures in the Egyptian Delta.

Among the following archaeological studies:
Selim (1962) on ancient Egypt, where he dealt
with the era of Ramses II, the establishment of
the Second Empire, the history of archaeological
facilities in this period, and the nature of ancient
life. Egypt. Jaber (1985) studied some aspects
of urban geography in ancient Egypt, which
dealt with archaeological structures, the nature
of building materials, and how the ancient
Egyptians used their geographical environment.
Nour El-Din (2009) studied the sites of ancient
Egyptian antiquities from the most ancient
times until the end of the ancient Egyptian
dynasties, dealing with archaeological sites
in the governorates of Egypt and the ancient
history of each archaeological site.

Objectives: |

The study aims to monitor cases of thermal
extremes during the period from (1980 - 2020),
determine the frequency and intensity of
high and low extremes, and show their most
important effects and their relationship to the
prevailing weathering processes in ancient
Egyptian monuments. In order to reach to
provide exceptional solutions to the factors of
deterioration and damage to the effects associated
with positive or negative thermal extremes and
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the resulting manifestations of weathering.

Methods: |

The approaches were used to achieve the
objectives of the study by including inputs (data)
to obtain outputs (information), and processing
to develop proposed solutions. Among the study
methods: the analytical descriptive approach:
which is the presentation and analysis of
climatic and archaeological data. Quantitative
approach: This is done through statistical
analysis of data and information and tabulation
to find relationships between information and
statistical data and linking them to various
factors.

One of the methods used is the "cartographic
method", which aims to display and analyze a
set of maps and graphs. A number of statistical
programs were used to process and analyze
climatic and archaeological data, and the "field
work" method was used to apply them to the
subject of the study. Among the programs used
in the processing are Microsoft Excel 2016
and its additional components (Kutools for-
excell6.5): Microsoft Excel was used to process
and classify statistical data, extract various
statistical coefficients, and use equations to
generate data that serves the subject of the
study “Thermal Extremes.” He also used
a tool (Kutools-for-excell6.5) to convert
between different coordinate systems to link
them to databases within a GIS environment.
And IBM SPSS Statistics 23 : It was used in
the processing of climate digital data, and
the extraction of correlations between some
elements of the study. And the ArcGIS software
package: The ArcGIS 10.4.1 software package
represented the most important geographic
information systems programs that were used to
prepare the study, by applying the cartographic
method for the purpose of distributing and
analyzing archaeological and climatic data, and
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displaying the results of the data in a variety
of cartographic forms. Google Earth Pro: It
was used as a source of aerial images to clarify
some of the studied phenomena, as well as to
know the coordinates of some archaeological
sites through it, as well as to link some of the
sites used in the study.

The study relied on 28 stations to analyze
the temperature component to extract and
analyze the phenomenon of extreme thermal
phenomena. Climatic data from the NASA
website were used.

Results: |

1-Modeling of thermal extremes:

After applying the steps to model the layers of
thermal extremes, which began with the process
of deriving a classification commensurate with
the weight fig (3), it becomes clear that the
extreme and extremely extreme ranges are
characterized in the southern region and the
Western Desert, and are not found in the eastern
region due to the nature of the warmth of the
Red Sea, and the thermal extremes increase
as we head south, and decrease as we head.
Northward with increasing very low-lying area
on the northern coast of the Mediterranean Sea.
The sea and the Sinai Peninsula, fig.(4).It turns

==
Derivation of an
iterative map of
low temperature
extremes

Derivationofan
iterative map of
elevated temperature
extremes

out that the thermal extremes are distributed
over the study area in five categories, as the
highest ranges rise in the south of the study
area and decrease as we head north. Under the
influence of the low and limited phenomena in
the study area, Table No. (1) shows that Egypt
is under the influence of the areas of high
extremism, where the total area of the very high
extremism area is 93,585 square kilometers,
and the extreme region is 607,353 square
kilometers. A total of 700,938 km2 of the total
area of Egypt (1,019,600 km2, or 69.6%), and
the area of low extremism is 136,592 kmz2.

1 -1-Thermal Range:

In the study area, the temperature difference
between the maximum and minimum
temperatures increases in the south of the study
area, where the Tropic of Cancer passes. The
cold season of the year due to its flat surface,
which reduces thermal differences, which
is greatly reflected in the variation in the

temperature range.

temperature
extremes map =

Determine the
relative
weight

frequencies

Source: Prepared by the researcher based on the output of climate data
Fig. (3) Scheme of the thermal extremes classification model.
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Source: Based on input from Annex (1) by using ARCGIS 10.2 environment.
Fig. (4) Ranges of thermal extremes in the Arab Republic of Egypt.

Also, the water bodies in the north of the

Table (1) The area of thermal extremes in the

study area (the Mediterranean Sea) and its east study area.
(the Red Sea) affect the thermal range, and the . Area
L . . . L. Serial | The range Percentage
proximity to it leads to an increase in humidity (km2)
levels and the predominance of the marine 1 Very extreme 93,585 93
character. The thermal range is large as we range
move away from the coast and the continental 2 ext.reme range | 607333 60.3
character prevails, due to its distance from the 3 Mldr-;;(tzeme 114,639 11.4
source of moisture from the seas, which works £ ;
_ _ low extremity
to reduce the differences between the maximum 4 range 136592 14
and minimum temperatures. Also, there are Limited range
. . 5 . 51618 5
significant temperatures ranging between day extremism
?md night during summer and winter, especially The ) 1003787 100%
in the south of the study area. Total
output
arcgis10.4.
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And through Figure (5) for the distribution of
the annual range of temperatures, a line equal
to 10 degrees Celsius passes in the range of the
northern coast of the study area. Sinai Island
and coastal areas.

Andby examining the extent of correspondence
between the results of the frequency of thermal
extremes and the thermal range fig(6), itbecomes

Modeling temperature extremes in Eyypt and their impact on some ancient
Egyntian monuments

clear that the thermal range coincides with
thermal extremes, as it increases the thermal
range in high thermal extremes and decreases
in low thermal extremes in the northern and
eastern range of the study area. And that the
delta, middle and south of the study is under the
influence of high extremes fig.(7).
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Fig.(5) Distribution of the annual temperature range in the study area
during the period 1982-2019 (°C).
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Source: Prepared by the researcher based on the output of climate data.
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Fig(6) A diagram of a model of the relationship between thermal range and thermal extremes.
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Based on the inputs of Appendix (2) by using ARCGIS 10.2 environment.
Figure (7) Modeling the relationship between the ranges of thermal
extremes and the thermal range in the Arab Republic of Egypt.

1 -2 - The Effect of Thermal Range on Rock
Formation:

Through a study of the frequency of thermal
extremes, the decrease in temperature and the
rise in temperature continuously has a role in
the effectiveness and activity of mechanical
through the
contraction of rock minerals, or by increasing

weathering expansion and
the crystal growth of deposited salts as a result
of dehydration within the cracks and joints of
rocks, which may lead to To the disintegration
of rocks through the widening of the sizes of the
cracks inside them (Abdul-Hussein, no year).
We also need to know the degree of response of
rocks to weathering, as the degree of response
of rocks varies according to the homogeneity of
minerals in the rock. for rays, as this effect is
only a few inches within the underlayment.

In the case of different rock-forming minerals,
the degree of expansion and contraction is
not homogeneous for the surface of the rock

24  Vol15 (2) October 2023

due to the different coefficient of expansion
for each mineral in the rock, and this leads to
varying rates of expansion and contraction.
contraction. Occurrence of varying pressures
and then separation in granular rocks (Abdul-
Hussein, No year).If the element of heat is the
main element for the occurrence of mechanical
weathering processes, then the presence of
thermal energy from solar radiation acquired
by the rock is necessary, and this energy varies
according to the angle of inclination of the
sun’s rays for each latitude, and through the
study it becomes clear that the indicators of
thermal extremism increase as we go south
High thermal indices and decrease as we head
north (high thermal indices decrease) with the
exception of the Egyptian Delta, in which high
thermal indices also rise in the summer and
decrease in the winter. Here, a big difference
occurs in the temperature range, which is
the independent factor in the occurrence of
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mechanical weathering. Due to the continuation
of the sun's rays, the values of the thermal
ranges rise, especially if the situation is vertical,
in addition to the heat accumulation resulting
from the summer months, which affects the
temperature rise in the south and its reflection
on the values of Thermal range rates in the
study area. Since the study area increases the
continental climate whenever we go from the
north to the inside of the region, this leads to
a widening of the seasonal temperature range
between the winter and summer seasons, and a
widening of the daily temperature range, which
increases the effectiveness of the mechanical
weathering processes.

Modeling temperature extremes in Eyypt and their impact on some ancient
Egyntian monuments

2 -Field Study to monitor the thermal variation
of the surfaces of some ancient Egyptian
monuments:

The field study aimed to find out the extent to
which the rock retains and acquires temperature.
The application was carried out in the temples
of Kom Ombo and Philae to make some
measurements, an attempt to know the extent to
which the rock retains temperature and whether
the rock loses its heat directly or not, and an
attempt to understand the nature and heating
of the rock in the field. The locations of the
samples were chosen, and the 4 in 1 Soil Survey
instrument (Pic. 1) was used to monitor the
temperature of the rocks in the field at different
location inside the two temples.

Pic. (1) The 4 in 1 Soil Survey instrument used to measure the surface temperature of the rocks in
the temples of Kom Ombo and Philae2020.

Vol15 (2) October 2023 25
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1 -2 - Kom Ombo Temple:

On March 2, 2020, the student visited Kom
Ombo Temple and took some measurements
inside the temple, fig (8), for surfaces exposed
to the sun and surfaces not exposed to solar
radiation. The student measured the air
temperature at a flat surface, and it recorded
33°C and 29°C in the shade, at eleven o'clock
in the morning. It was found from a table (2) of

the sites of different samples in the temple that

the humidity was 20% in parts of the temple,
while the site (7) had a humidity of 20.8%. The
air temperature was measured and it ranged
between 26°C in (3-b) and 33.2°C in (6-a)
location. And the temperatures of the outer rock

reached the lowest temperature in (3-B) site and
29°C in (6-B) site in the shade of the sun. The
lowest temperature was 31°C in (4) site and
36°C in (7) site facing the sun.

Source: Google Earth 2021.

Flg. (8) A picture of the Kom Ombo Temple for the locations of temperature-
measured samples for the Kom Ombo Temple 2020.

Pic. (2) Recording the temperatures of the outer surface of the granite
rock in Kom Ombo Temple 2020.

26  Vol15 (2) October 2023
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Table (2) Sample locations for temperature measurement in Kom Ombo Temple 2020.

shadow/ moisture Air Externalrock | Color
Location face longitude latitude o temperature | temperature | temperature Notes
i () () (0
I-a t‘;‘lﬁ‘f 5159 i; 2; 5? 202% | 33° 330 | 4240 i
1 —b | opposite 20% 26.6° 25° 24.4° -
2-a | Shade Sjl ;i 22 2§4 24% 33° 32° 32° -
b—2 | opposite 20% 26° 26° 22.9° -
a-3 Shade 324?5,5 2;1 é?? 20% 33° 32 38.3° -
b-3 | opposite 20% 26° 20° 20.5° -
3255° 24°27° o o o
4 Shade 42 81° 7 64" 20% 32.8 31 - -
The
temperature
; o o inside
5 opposite fé ;2 2;‘ f; 20% 31.8° 28° 19.4° one of the
’ ' cracks was
measured at
24°C
a-6 Shade 321 g; 2; ig 20% 33.2° 36° 36.6° -
b-6 | opposite 20% 31.5° 29° 30.5° -
The
temperature
) o o inside
7 Shade :jé zz 2;1 ig 20.0% | 32.3° 36°C 47.6° one of the
i i cracks was
measured at
31.9°C

oThe temperature was measured on a level surface facing the sun (33°C) and in the shade of the sun
(29°C) at exactly eleven o'clock in the morning in the temple yard. Source: A field study conducted by the
student on 3/2/2020.

Vol.15 (2) October 2023 2/
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Source: A field study conducted by the student in March 2020.
Pic. (4) Recording the temperatures of the
outer surface of the rock in one of the walls of
Kom Ombo Temple, site (3) 2020.

Surface temperatures exposed to sunlight
were measured and temperature values were
recorded on a vertical sector level. In sector (1),
the temperature of a main wall was measured
at the entrance to the temple, picture (3), and it
was found that the upper parts of the wall have
higher temperatures and decrease in the lower
direction of the wall in the shade of the sun. The
temperature value increases as we go down the
wall, and this indicates that The rock continues
to retain heat, and the upper parts exposed
to wind movement are most susceptible to
heat loss. Which is accompanied by different
manifestations of weathering even at the same
vertical level in the walls of the temples, so
mechanical weathering prevails in the upper
surfaces and chemical weathering prevails in
the areas near the surface of the earth.

28  Vol15(2) October 2023

Source: A field study conducted by the student 2020.
Pic. (5) The location of (1) a wall at the
entrance to Kombu Temple.

The parts exposed to sunlight were measured,
and the values were recorded at the level of the
sector (32.5°C,29.1°C, 282°C,26.8°C),
and the corresponding part under the sun was
measured, and the temperature of the surface of
the rock was recorded (34.4 ° C). ,(36°C, 38.4°C,
43.6°C), so there was a question, how does the
temperature rise in the sun's shadow part of
facing the sun?. she measured again the sector
(2), which is represented by two adjacent walls,
represented by one wall exposed to the sun and
the other exposed to the shadow. Picture (6) and
compared to the location of the temple and the
direction of the angle of the sun's rays. When it
was in the shade of the sun at (2:20).p.m.) was
the same temperature as the temperature facing
the sun, which means that pole (2) was facing
the sun before the sun moved towards pole (1)

fig.(9).
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The temperature of column (2) did not change This means that the rock retained its
when measured again compared to column (1), temperature for half'an hour. Also, the rock loses
but rather that column (1) the rock begins to its heat in the upper parts of the column more
gain heat from the sun's rays compared to its quickly than the lower parts, and that the upper
counterpart parts facing the sun gain heat more than the

lower parts. These differences in temperature
in the rock and on the one side, they act on the
different weathering processes on the vertical
level of the rock as well.

Table (2) Some measurements of the sectors by using a color temperature inverter.

Sector (2) Sector (1)
Sun Shade Sun-facing Sun shade Sun-facing
Temperature temperature temperature temperature
(M) (°C) Column (V) (°C) column (°C) (°C)
344 32.5° 17.1° 40.1°
36° 29.1° 17.3° 37.5°
38.4° 28.2° 17.7° 36°
43.6° 26.8° 17.9° 35.6°

Source: A field study conducted by the student on 2/3/2020.

Source: A field study conducted by the student, March 2020.
Picture (6) One of the walls inside the Kom Ombo Temple 2020.

Vol15 (2) October 2023 29
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2 — 2 - Philae Temple:

The student made a field visit on 3/3/2020 to
the Philae Temple table (4), and some separate
locations were chosen in Temple 3, the other one
is located in the shade of the sun. In the site of
an inner room in the temple made of sandstone,
it is far from sunlight from the inside, so the
air temperatures, humidity, and the temperature
of the outer surface of the rock were measured.
And it turned out that the internal atmosphere
of the room is almost close to each other, and
the air temperature was recorded at 27.2 © C,
the outer surface temperature was recorded at
24 ° C, and the humidity was 24%, and through
measurements in the middle room, we find that
the temperature is lower than room (1), and this
is due Because room (1) its walls are exposed
to sunlight from the outside, unlike this room,
its ceiling is only exposed to sunlight, and the
humidity rises to 26%, and the temperature
is lower than room (1) by approximately one
degree Celsius fig(10).

At the exit from this room towards the temple
yard, the temperature was measured for an
open room (3-a, b). The ceiling part of it was
exposed to the sun’s rays and the other part was
in the shade of the sun. It turned out that the part
exposed to the sun recorded an air temperature
of 32.5 ° C, and the humidity decreased to 21%
and increased. The value of the temperature of
the outer surface of the rock reached 35°C, and
the temperature of the color of the rock was
recorded as 47.3°C, in contrast to sector (3-b),
where the humidity decreased from the other
part by about 1%, and the temperature of the
rock surface decreased by about 7°C compared
to its counterpart in the sun. And the temperature
in the shade is 30.5°C.

Column (2) Entranceto a room Column (1)
In the shade of the sun in the temple Facing the sun

2 34.4°M 325°M , @

(5] (5]

[} Q

—_ S

(8] (8]

£ =

ot 36°M 29.1°M Qv 5
- 2 2 |z
q . -
> Qo Q :
. 5 5

& 38.4°M 28.2°M =

) )

c (=

o 2

) =)

(8] (8]

L 43.6°M 26.8°M £

5 Vv & : &

1.53 Meter 1.53 Meter

Source: The drawing was made based on a field study conducted by the student for the temple on 2/3/2020
Fig. (9) lllustration of a wall in Kom Ombo Temple showing
the temperatures measured in the sector.
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Table (4) Sample locations for temperature measurement in Philae Temple 2020.

shadow/ noisture Air External rock Color
Location face longitude | latitude Y temperature | temperature | temperature Notes
0 (0] (0] (0]
(°C) (°0) (°0)
The
difference
o Am - o between the
1 Shade 5?), 3352 ig 916’ 24% 27.2° 24° 21.4° sample site
’ ’ (1) and site
(2) is 3.66
meters.
2 Shade 5'; 1352 ig 614’ Cat% 26.6° 24° 22° -
3-a | opposite 5; 73;_2 i; 310, 21% 32.5° 35° 47.3° -
3-b Shade 20% 30.5° 28° 23.7° -
4-a | opposite 5; 6352 ii 419, 22% 32.5° 34° 40.1° -
4-b Shade 20% 32.5 32° 33.1° -
The
difference
between the
o an - o1 - two walls,
5-a | opposite 532 6312 ig 110, 27% 34° 34° 38.6° models (5-
' ’ a) and (5-b),
is a distance
of4.72
meters.
The
difference
between the
5-b Shade 21% 33.8° 31° 30.1° sample site
(1) and site
(2) is 3.66
meters.

Source: A field study conducted by the student on 3/2/2020

Vol.15 (2) October 2023
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Source: Google Earth 2021.
Fig. (10) A picture of the Temple of Philae. The locations of the temperature-
measured samples for the Temple of Philae 2020.

And in site (4) in the temple yard, where the
student chose an open place in the open air, part
of which is exposed to sunlight and the other
part is in the shade of the sun. Humidity became
22% in the part facing the sun and 20% in the
part facing the shadow, and the rock kept two
degrees Celsius in the sun in the open range. In
the site (5-a, b), a site was chosen close to the
river on the right side of the main entrance to
the temple on the eastern side of the Nile River.
It was noted that the humidity was high in the
part facing the sun, which was 27%, and the air
temperature was 0.2°C different from it, except
that the outer surface The rock has gained heat
by 3°m from the shadow area, but this area had
walls full of moisture, and this led to a decrease
in the color temperature reflection.

From the foregoing, it is clear that the air
temperature in the temple differs in the areas
facing the sun, unlike in the shadow areas,
and the percentage of reflection of the color
of the rock increases in relation to the gain of
heat by the rock, meaning that the higher the
temperature of the rock, the greater the increase
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in the percentage of heat according to the color
of the rock, and vice versa if the temperature
decreases. rock. Likewise, whenever the rock
is saturated with moisture, the percentage of
heat reflection decreases according to the color
of the rock. Likewise, the speed of heating the
rock increases in the parts that are not open,
just as in the site (3-A), where the site was not
exposed to air or high humidity, which led to the
rapid heating of the rock, while the temperature
of the rock decreased in the parts far from the
sun. Rather, the surface of the rock gains a
degree The air temperature near it is a simple
decimal difference. It is clear from this that the
difference between the temperatures of the air
and the surfaces is variable. The surfaces located
in the shade often find their temperature lower
than the surrounding air, while the surfaces
facing the sun have a higher temperature than
the temperature of the surrounding air, which
helps in the chances of damage to the free
surfaces facing the sun. And atmospheric air,
but rather reach a difference in the dominance
of weathering processes from the outer surfaces
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in which mechanical weathering prevails,
while chemical weathering prevails in the inner
surfaces of the monuments.

3- Patterns of Mechanical Weathering in
Ancient Egyptian Antiquities:

1 -3 - Peeling:

The rock crust appears in the form of separate
crusts and falling parts of the outer layer of
the walls of temples and tombs, including
inscriptions and drawings, which is evident
during the weathering process on the granite
rocks in the study area. Pic. (7) Whereas,
granite is an igneous rock composed of quartz,
feldspar, and mica minerals, and the three differ
in coefficients of thermal expansion, which
leads to the occurrence of very small cracks
in the minerals when subjected to heating and
cooling for long periods.

Modeling temperature extremes in Eyypt and their impact on some ancient
Egyntian monuments

2-3- Excessiveness:

Granular disintegration appears in all or most
of the archaeological areas in the study area,
where the continental climate is in its clearest
form, including the difference in the daily
temperature range significantly, where the
temperature of the rock increases during the
day and decreases at night, which exposes the
rock to disintegration and falls, and the single
grains can be isolated.

3-3- Mass Dissociation:

Disintegration leads to the fall of parts of the
archaeological building, especially with the
presence of gravity as an auxiliary factor in
that, and the danger of these blocks lies in the
event that they are associated with the process
of granular disintegration, where the granules
fall to the ground with gravity and the blocks
are exposed after the mortar layer falls with the
drawings and inscriptions that bear it, which
is what constitutes Difficulty in the restoration
process, as in the picture (8 - 9).

Source: A field study conducted by the student, January 2019.
Pic (7) peeling off one of the statues in Karnak Temple 2019.
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Source: A field study conducted by the student, January 2019.
Pic (8) shows the "granular disintegration" of one of the walls in
Karnak Temple 2019.

e e Ul TP =

Source: A field study conducted by the student, January 2020.

Pic (9) showing mass disintegration and flaking of a stone in
Kom Ombo Temple 2020.

4- Managing archaeological sites from a
geographical perspective:

The concept of managing archaeological
sites comes as a development of the term
archaeological site preservation as one of the
main solutions that work to reduce damage
and deterioration of antiquities, which is
traditionally associated with restoration and
maintenance of the elements ofanarchaeological

Vol.15 (2) October 2023

site only, as well as understanding the nature
of the archaeological site, and the concept of
archaeological site management expands to
include treatment, stability and protection from
natural hazards Documentation, registration,
reassembly of scattered elements, renewal,
revival, re-employment or re-use and upgrading
to include the archaeological area and its
surroundings, both archaeological and non-
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archaeological areas, with the aim of preserving
and protecting archaeological sites and taking
the necessary measures to preserve the sites (Al-
Zahrani,2012). You will obey the knowledge of
physical geography with the tools it possesses
that can contribute in a strong and effective
manner to the management of archaeological
sites, which are represented in the following
means:

1 — 4- Documenting archaeological sites:

Documentation is the first stage of managing
archaeological sites. It is intended to record
all information and data related to the
archaeological site, document all details of
the site, draw detailed maps for it, and create
a geographical database that includes the
coordinates of the site and its plan, whether
historical at construction or what remains of it,
and indicating the geological and topographical
characteristics of the site. And linking them
to satellite visuals with high spatial accuracy,
topographic maps and historical maps that show
the developments that the site was exposed to,
and all the details of the archaeological site to
create a geographical database of sites.

2 — 4 - Monitoring natural hazards on
archaeological sites:

It includes the study of all risks that may affect
the archaeological site and its surrounding
environment, whether risks related to the
geological characteristics related to the rock
formation of the site and building materials,
or risks related to the terrain characteristics of
the site such as its presence on a slope, as well
as the dangers of floods, or risks related to the
ground cover such as increased soil moisture
or Groundwater level rise, sea level change,
or weathering-related hazards, specifying the
degrees of these hazards and ways to confront
these hazards or reduce their impact on
archaeological sites.

3— 4 - Developing a map to discover possible
new archaeological sites:

In the light of understanding the nature of the
current archaeological sites in the region and
trying to know the nature of the civilizations
that left their traces in the region and the uses of
the various archaeological sites while realizing
the nature and characteristics of the study
area, a map of sites that may have antiquities
can be drawn up within the framework of the
previous information, and then recommend
the work of archaeological excavations and
surveys in specific sites Which adds to the map
of archaeological sites in the region and saves
time and effort by narrowing the search.

4 — 4 —Develop accessibility maps:

Some sites need illustrative maps of
accessibility, especially the sites that are located
in mountainous areas with rugged terrain and are
not reached by equipped roads, indicating the
distance between cities or between known sites
and archaeological sites, clarifying the access
paths, the nature of the terrain, a visualization
of the areas that these paths pass through, and
clarifying the areas of interest. The steep slopes
and ground cover that the different paths pass
through, with the aim of being guided by them
to reach the sites.

5 —4 -Setting a vision for the management and
use of archaeological sites:

Developing a vision for the management
of the archaeological site in the light of the
available information and according to its
current condition and the risks it is exposed to
in the short and long term, and the possibility
of adding a new use to the site or benefiting
from the natural phenomena in the surrounding
environment or what is related to the built
constructions or even the management of
visitors (Al-Satiha, 2018). The role of dealing
with sites in archaeological areas is embodied
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by understanding the policies of dealing with
them, the most important of which are:

1 - Restoration, Preservation and Protection
Policy: This policy reflects the symbolic and
moral value of these sites.

2 - The policy of replacement and removal,
and the policy of urban renewal. These
policies reflect the utilitarian value of ancient
archaeological sites.

3 - Rehabilitation and upgrading policy. This
policy reflects the utilitarian and moral values
of archaeological sites and is characterized by
some basic steps:

A-Documentation: It is providing information,
data and descriptive maps of the current state of
the sites, as well as the condition of the buildings
and their urban fabric, and documenting them
all.

B-The legislative and institutional framework:
It is a set of laws and procedures related to
controlling and monitoring various construction
works within archaeological sites, as well as the
availability of official and popular institutions
and an administrative structure capable
of drawing plans and directions for their
development.

C - Funding: which aims to find the hall and
various economic resources to carry out the
implementation of the planning objectives
approved by the concerned institutions and
departments.

D - Sustainability: which depends on the
development of mechanisms for maintenance
and preservation of archaeological sites, and
deepening the sense of the importance of
national and national belonging by protecting
and highlighting the distinctive personality and
identity of the ancient city (Cultural and Natural
Heritage Documentation Center, Bibliotheca
Alexandrina, 2009).
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6— 4 - Distribution of archaeological sites in
the ranges of thermal extremes:

From what has been previously studied to
model thermal extremes and applied to ancient
Egyptian archaeological sites, it has been shown
from the outputs of the ARCGIS program, Table
(5) and Fig.(11), the number of archaeological
sites that fall under the influence of each of the
thermal extreme zones.

It is clear that the scope of extremism is very
low. A smaller number of ancient archaeological
sites are exposed, with a total of 18 sites
distributed in the governorates of Damietta, Port
Said, Dakahlia, and the Red Sea. It turns out that
the low range is exposed to 261 sites, and this
range runs along the east of the study area and the
northern coast. The sites of the entire Alexandria
governorate are under the influence of this range,
followed by North Sinai, Beheira and Sharkia.

It is clear that 132 sites are exposed to the
medium range, and this range runs parallel to
the low range, and this range is intermediate
between it and the high range. In the high
range, it is clear that the number of sites is 271
sites under the influence of this range. This
high range is of great influence, as it controls
14 governorates within the Nile Valley and west
of the study area. In the high range, 460 sites
are exposed to the influence of this range, and
this range is the most severely affected, passing
through 14 governorates. The governorates
of Cairo, Qalyubia, Minya, and Luxor are
completely under the influence of this range.

Through the study of thermal extremes, the
area southeast of the Egyptian Delta, the Nile
Valley, and the west of the study area is the
most subject to the influence of the high and
very high range of thermal extremes, and that
mechanical weathering is the most influential
in the range of high and very high thermal
extremes.
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Table (5) The number of archaeological sites distributed in the ranges of thermal extreme

Extremely low Low extremes | Medium extreme | Strong extremes Very strong
extremes
Governorate Number Governorate Number Governorate Number Governorate Nurr}ber Governorate N““.‘b"r
of sites of sites of sites of sites of sites
Damietta 8 Behira 34 Behira 13 Behira 4 Aswan 24
Port Said 4 Matrouh 17 Kafr‘ ik 15 Matrouh 17 Giza 43
Sheikh
Dakahli 4 Kafr 0| Ghai 3| A g Asut |30
akahlia El-Sheikh arbia swan syu
Th;el:ed 2 Alexandria 40 [smailia 4 Giza 6 Luxor 38
TheRed | ¢ | TheRed | yoniiia | 37 | Shaga | 27
Sea Sea
Dakahlia 26 Dakahlia 14 Dakahlia 8 Fayum 20
Damietta | Suez 15 Suez 7 Cairo 29
[smailia 11 Shargia 32 Shargia 36 Qalyubia 29
NorthSinai | 37 | Souhol | Ghatbia | 15 | Menoufia | 21
Sinaa
Port Said 10 North Sinai 6 Fayoum 38 Minya 51
Sharqia 34 Qena 1 New Valley 36 New Valley 57
Souhof | 1o | Mamouh | 15 | BemiSweif | 26 | Bamisweit | 9
Sinaa
Sohag 13 Sohag 41
Qena 20 Qena 41

Source: outputs Arcgis10.4
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Source: ARCGIS 10.4 program output.

Fig. (11) Distribution of archaeological sites in the ranges of
thermal extremes.

S- Conclusion:]

The thermal range is one of the pillars in
the occurrence of the mechanical weathering
process, as the process of expansion and
contraction inside the rock contributes to the
stress of the minerals that characterize the rocks
and the speed of the weathering phenomenon.
From the field study in the temples of Kom
Ombo and Philae in Aswan Governorate, it
appears that rocks retain heat for a longer
period, especially in the shade of the sun, in
sedimentary rocks such as sandstone, in contrast
to igneous rocks such as granite, which lose
their heat faster. And the higher the temperature
of the rock, the higher the temperature of its
color, which leads to the rapid loss of heat in
rocks with dark colors from rocks with light
colors.

There are many patterns of weathering within
the study area between chemical weathering,
which is concentrated in the north of the
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region of Egypt, and mechanical weathering,
which increases as we go south of Egypt, and
weathering by living organisms helps speed up
the weathering process.

Physical geography, with its tools, can
contribute in a strong and effective way to the
management of archaeological sites, specifically
in the documentation and production of maps
for these sites, the identification of the land
cover and the environment surrounding the
impact, as well as monitoring the natural
hazards that threaten the sites, determining the
types and degrees of risks and ways to confront
or reduce these risks. As well as producing
accessibility maps for sites of rugged nature, as
is the case for most study sites, for which there
are no equipped roads, in order to contribute to
the management of archaeological sites.
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