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Abstract

This research focuses on ancient villages in Upper Egypt, whose rural built-up
areas arose prior to the Islamic conquest of Egypt, and which existed during the
Pharaonic dynasties and the Greek, Roman, and Coptic periods that followed,
and its built-up areas have lasted until now. The villages that are not included on
touristic maps suffer from severe neglect of undiscovered archaeological
treasures located beneath their rural built-up area and its surroundings, which are
vulnerable to looting and theft, as well as a lack of spatial databases (recent
digital maps) that allow the drawing of digital maps showing the classification of
these villages based on the probability of the existence of undiscovered
monuments. Achieving this matter is the first goal of the study. Second, creating
digital maps to classify built-up areas and their surrounding areas within the
administrative boundaries of the villages based on the possibility of undiscovered
monuments' existence, the maps include particular places where the likelihood of

the existence of monuments is extremely high, are considered rural reserves. [Bul.
Soc. Géog. d’Egypte, Special issue, 2022, pp. 59 - 102].

Key Words: Historical villages; Digital mapping; Rural reserves of monuments;
Al-Maragha District; Sohag Governorate; Egypt.

1) Introduction:

There are many historical Egyptian villages in Upper Egypt that contain
monuments from the Pharaonic eras and subsequent historical periods, and the
study focuses on those villages that are not on the Tourist map

In Egypt and suffer from neglect and the spread of monument theft without
governmental supervision. The settlement expansion operations in these villages,
as well as the replacement and renewal of the old mud brick blocks, and
excavation operations for the purpose of constructing their infrastructure of water
and sewage networks cause serious damage to the undiscovered monuments,
which are frequently located a few meters from the surface of the earth in the
Nile flood plain, due to the successive accumulation of silt brought with the
flood, in the absence of a database of digital maps containing spatial and attribute
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data that can be used to guide restoration work, Planning and construction of
such villages. Traditional excavations for monuments destroy many monuments,
and their slowness is exacerbated by the presence of many neglected recorded
archaeological sites (Kaddous, 2008, p.129). As a result, unconventional methods
such as geochemical analysis were required (Madariaga, 2021). In addition to
geophysical methods that have been successful in detecting buried monuments in
the ground (Hemeda, 2021, p93), remote sensing technology (Me Meyer, M.F.,
Pfeffer, 1., and Jiirgens, C. 2019), and geographic information systems
(Chapman, 2006), this is what the study seeks in the two villages under
investigation.

1.1) The study objectives:

-Determining specific criteria and variables by which the built-up areas of these
historical villages and their surroundings can be classified within an
administrative area based on the probability of the existence of monuments.
-Creating digital maps to classify these villages based on the likelihood of
monument existence, so that these maps include specific areas with a high
probability to considered rural monument reserves.

1.2) Study problems:

-Answering the question of the probability of the existence of monuments in
different areas within the administrative boundaries of the two villages under
consideration.

-Responding to the question of where the geographical identification of the area’s
most likely to have underground monuments within the administrative
boundaries of the two villages under consideration is for the purpose of being
considered rural reserves.

2) Materials and methods:
2.1) Study area:

The study area is represented by the administrative boundaries of the villages of
Bassouna and Banawit, within the Nile River flood plain and on the western side
of the river, which are all located in Al-Maragha District, Sohag Governorate,
southern Egypt, in what is known as Upper Egypt, between Latitude 26° 39 “48 "
and 26° 43 41" N, and longitude 31° 32" 26" and 31° 36" 42" E, south of Cairo
city about 374 km, Figure 1. Bassouna village (733.3 acres) and Banawat village
(1013.8 acres). The two villages were mentioned in historical sources; in the
village of pneuit (banawit today), early nineteenth-century travellers saw
inscribed blocks of a Ptolemaic temple; in the same source, the village of psonis
(bassouna today), known to us through the mummy labels of its priestly families
buried until the third century C.E. (Lopez, 2013, p120). The two villages are

-60-



The 29th Colloquium of the IGU Commission on the Sustainability of Rural Systems 2022 in Egypt.

located on the Nile River's flood plain, where the land is mostly flat. The contour
line (58) meters runs through the two villages, which are approximately 6.7
kilometers apart. Every year, the Nile River floods the floodplain lands on its two
sides in Egypt due to summer rains that fall on the Ethiopian plateau. Prior to the
completion of the High Dam in 1968, the flood waters were causing the water
level in the Nile Valley to rise several meters above the floodplain lands (Heggy,
Sharkawy and Abotalib,2021). Because all Egyptian dwellings were built of mud
bricks and silt, which is the soil of the black flood plain brought by the river's
flood waters, these dwellings were subject to undermining with the arrival of
flood waters every year, as was any rural settlement in Pharaonic Egypt until the
modern era. Before the High Dam, the houses were built on an artificial hill that
rises several yards above the flood plain to protect the mud buildings from flood
waters (Ginau, 2017 Because Egypt's plain environment in the Nile Valley and its
delta is a low plain environment with severe flatness, the smallest rise in river
level has the same impact as the heaviest rains. In rugged areas, where the
mountain environment and the lowest local height of contour lines are equivalent
to the height of some mountains (Hamdan, 2020, first volume, p.900). This has
resulted in a link between the ancient nuclei of those villages and the sites of
what are known as "dry point settlements" (Tang, 2014), where settlements
choose slightly elevated dry areas.

2.2) Pre- processing stage:

Analog maps dating back to 1809, 1907 AD, 1933 AD, and 1990 AD were used,
where the old maps are one of the most important means of determining the most
appropriate areas for excavating buried monuments (barker, 2005, p.39). , GIS
technology was used, in addition to the Landsat 8 satellite image for the year
2021 AD, where RS technology was used, to separate the rural built-up area of
the two villages from the rest of the land cover, in order to achieve the following
goal:

2.2.1) Creating a layer stack:

The study used bands from 1:7 with a spatial resolution of 30m, where band 1
represents coastal aerosols, bands 2:4 visible light, and band 5 near infrared
(NIR); it is useful for emphasizing biomass content (Roy et al.2014, p. 165).
Band 6 short-wave infrared1 (SWIR1), which discriminates moisture content of
soil and vegetation and penetrates thin clouds (With, 2019, p.149), and Band 7
short-wave infrared2 (Matejicek, 2017, p.135), which is useful for improving
moisture content of soil and vegetation and thin cloud penetration.

2.2.2) PAN Sharpening imagery:

In order to pan-sharpen the multispectral image, Band 8 panchromatic (PAN)
with a spatial resolution of 15 m was combined with the previous bands
(Granshaw, 2020).
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1- Central Agency for Public Mobilization and Statistics, Geographic Information
Systems Center, Administrative Map of the Arab Republic of Egypt, scale 1: 2,000,000,

2021 AD.

2- The Ministry of Communications and Information Technology, the electronic portal of

’

Sohag Governorate, "Map of Maragha, ”.

Figure 1. The study area
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2.3) Processing stage:
2.3.1) Radiometric correction:
- Haze reduction:

-Noise reduction: it is a statistical variation in measurements caused by random
imaging processes (Borra, Thanki and Day, 2019, p.15).

- Histogram equalization: this allows for the areas of lower local contrast to
gain a higher contrast (Mitchell, 2010, p.66).

2.3.2) Conducting the Hybrid Classification of the 2021 Satellite Image:

To separate the built-up areas of the two villages in the study area into one
separate layer.

2.3.3) Converting classified satellite image 2021 file from raster data to
polygon vector format:

To deal according to one measuring ruler with the satellite image and the vector
data layers of rural settlement, created by the digitizing process, and obtained
from the different analog maps. (Figure2).

3) Change detection in the image of the built-up area in the two
studied villages.

3.1) The most essential of these objectives are:

3.1.1) Knowing the ageing degrees of built-up areas to identify the geographical
dimensions of the ancient settlement core or cores; where the likelihood of the
existence of monuments underneath the built area grows with the link of its
origin to earlier times (Liu, 2016, pp. 45-51). Furthermore, this is connected to
defining the geographical dimensions of the factors recommended to calculate the
dimensions of archaeological reserves.

3.1.2) Determining the degree of age of the built-up region is an essential and
dependable component in developing maps of the research area based on the
likelihood of the existence of monuments.

3.1.3) The monitoring of the occurrence of the demise of the ancient built-up
regions with mud bricks to be replaced by agricultural fields is an indicator that
the monuments will be more likely to be discovered (Blagovidova,2021).

3.1.4) Determining where present concrete expansion zones (on the study's maps)
should be categorized as having a lesser likelihood of monuments surviving
beneath them.

3.1.5) Determining the yearly average rate of settlement expansion and its
directions because of its future direct influence on some places where the chance
of a monument's existence is high or extremely high.
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Figure 2. Pre-processing and processing stages
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Source: field study, January, 10, 2021 AD,
Photo (1):

o
Source: field study, January, 10, 2021 AD,
Photo (2):

Photos 1, 2. Mud brick houses in Banawit village's historic nucleus, where
the probability of discovering monuments beneath them is greater than in
reinforced concrete dwellings houses.
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Figure3.The study area according to the atlas of the French
campaign

Although the map of the study area, according to the atlas of scholars of the
French campaign, which dates back to 1809 AD, was drawn according to a
projection and geo-referencing, it was noted that it was inaccurate, which was
represented in the absence of the built-up area of the village of Bassouna, and
there was a clear shifting of all geographical phenomena sites, which led to the
exclusion of the map and the lack of reliance on it. Figure 3.

4) Changing the image of rural settlement during the period

1907-2021 AD.
4.1) Bassouna Village:
4.1.1) The built-up area in 1907 AD
According to Table 1, the built-up area appears to be a single compact village
linked to the high artificial mound position, which protects the mud-brick
buildings when the water level rises during the summer floods. According to the
map, the built-up area reached 9.89 acres in 1907 AD.
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- The village's built-up area has grown due to the establishment of new, minor,
secondary rural nuclei distributed around the original and major nucleus. As it
represents a stage from many stages of the development of the artificial mound in
the village, this is the result of an expansion in the area of the high artificial
mound, with the desire to increase the rural settlement area, which began to
appear in the form of scattered nuclei drawing the boundaries of the round street.
It is possible to say that the built-up area increased throughout that period. Like
the design of the concentric zones is close to Burgess' concept (Okeke, p.98),
where obvious characteristics of continuous round roadways were noticed as a
result of the round mound's transformation throughout that period. Photos (3),
and (4).

Table 1. Changes in the built-up area of Bassouna village between 1907 and
2021 AD.

The residential area Cemetery area Annual
average
Year (Sqm) Acres (Sqm) acres %lf'(;::lll):;illt:
up area %
1907 41531.6 9.89 — — —
1933 70927 16.89 — — 2.7
1990 229460.3 54.6 — — 3.9
2021 774378.9 184.34 — — 7.4

Source: By researcher, via the Arc GIS program. V.10.7.1.

4.1.2) The change during the period from 1933 to 1990 AD:

- The built-up area has reverted to the appearance of compact settlements. This is
a logical outcome reflecting the type of rural settlement that arises in river valleys
(Chisholm, 2017, p.165). Because of the scarcity of fertile agricultural lands, the
settlement appeared to be exceedingly compact. During this period, however, the
village began to grow, becoming connected to the main paved roads and forming
a north-south axis.

- It was also seen that the nucleus of a single, huge built-up area began to emerge,
connecting to the secondary road northeast of the main built-up area.

- At the end of that period, the rural settlement had grown to 54.6 acres, with a
3.9 percent annual growth rate.

4.1.3) The change from 1990 to 2021 AD:

- The settlements spread in all directions and branched out in the shape of arms,

with their expansion related to all linear phenomena such as major and secondary
highways and water channels (Bani Hilal Canal). During this period, the village
has seen a transformation from growth according to the Burgess model to sector
theory expansion (Pacione, 2009, p.142).
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Source: field study, January, 10, 2021 AD.
Photo (3): photo (4):

Photos 3, 4. The circular street's significant elevation difference reveals the
boundaries of the old pharaonic village and the artificial mound, raising the
potential for discovering monuments in the village of Bassouna.

- When the built-up area began to expand according to the sector theory, it was

also expanding according to the multiple nuclei theory (Ullman, 2005) It was
observed that many individual settlement nuclei appeared in the middle of the
fertile agricultural lands, especially in the eastern part of the village, linked to the
extension of the channels (Bani Hilal and Tahtawiya canals). Many little
settlement nuclei start to appear on both sides of the railway line campus. The
problem stems from the growth of settlements on agricultural lands east of the
village, as this is the location where many examples of pharaonic mummies,
known as the tapes by the locals, have been discovered. The region that appears
to have been the location of a pharaonic cemetery and an old residential
settlement has vanished or decreased, to be replaced by agricultural areas that
have been covered by the thickness of the accumulated flood silt over the years.
It must be taken into account when determining the sites of buried monuments,
the flooding of rivers and the change in their course, or even the drying up of
some of their branches, since this leads to migration of the population from those
settlements, which become desolate and then vanish (Al-Shawky, 2013, p.26).
The change within the fertile flood lands from the compact settlements to the
scattered settlements is the pattern which is usually found in the non-fertile lands
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Source: By the researcher, via the ArcGIS program V.10.7.1 and Erdas
imagine.v.9.2software, based on:

1-The General Survey of Egypt, Topographic Map, Scale 1: 50000, Maraga Plate, No.
3-17, S.E., Cairo, 1907.

2-Survey Department, Map of the Topographical Project of Egypt, Scale 1: 25000, plate
EL-Swaama Gharab, No. 44/660, Cairo, 1933.

3-Survey Department, Map of the Topographical Egypt Project, Scale 1: 25000, plate
EL-Maragha, No. 44/676, Cairo, 1933.

4-Public Survey Authority, Finnish-American Topographical Map, Scale 1: 50000,
Sohag Plate, No. NG36J4a, Cairo, 1990.

5-Landsat 8 satellite imager (OLI), July 24, 2021, Path 176, Row 41.

Figure 4.Stages of settlement growth in Bassouna
Village from 1907 to 2021 AD.
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The same satellite image and maps that were used in the previous figure.
Figure 5.Stages of changing the built-up area in Bassouna village

1907:2021.
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(Dawson, 2007, p.8). On the desert margins of the Nile Valley in EgyptThis
reflects the lack of control and deterrent legislation that restrict or prohibit
expansion at the expense of agricultural areas, a trait connected with the end of
this period due to political instability and the absence of a security grip (Eisa,
2022).

- By the conclusion of that period, the built-up area had grown to 184.3 acres,
with an average annual settlement growth rate of 7.4 percent. Figures 3 and 4.

4.2) Banawit village:

Table 2. Changes in the built-up area of Banawit village between 1907 and
2021 AD

The residential area Cemetery area The annual
Year growth rate
(Sqm) acres (Sqm) acres | of the built-
area %oup
1907 49708.7 11.8 7442.6 1.77
1933 73608.7 17.5 10115.6 24 1.8
1990 149550.8 35.6 13936.4 33 1.8
2021 1168568.1 278.2 19997.5 4.76 21.3

Source: by researcher, via the Arc GIS program. V.10.7.1.
It is clear from Table 2 and Figures 6, 7, and 8 that:
4.2.1) The built-up area in 1907 AD:

As illustrated in photo no. (5), in contrast to the former village, land uses include
a geographical determination of an archaeological region and a Muslim cemetery
area (1.77 acres). The village seemed to be compact as a single residential built-
up area of 11.83 acres to the east of the archaeological area, separated from it by
an area of unoccupied land only 52 meters south of the archaeological area's
borders.

An (archaeological Pharaonic mound) made of mud bricks represents this
archaeological location. Photo (6). Adobe construction does not always reflect
primitive design; several Pharaonic pyramids were constructed with mud
(Hamdan, 2020, second volume, pp. 420, 421). The Black Pyramid, or the
Pyramid of Senusret III, was a pyramid made of mud bricks with a limestone
covering that is now in the shape of a mound. It is formed of rubble and is termed
"black" because of the color of the black mud bricks used to construct it (Abd El-
Hafez and Fahmy, 2018; pp. 78-89). The similarity of (the archaeological
mound) in Banawit to the Black Pyramid, as well as (the tombs of the Pharaonic
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village of Beit Khalaf) to the south of the famous Pharaonic Abydos region in
Sohag governorate near the study area (Fakery, 2012, pp271-273), emphasizes
that the village's archaeological mound is the remains of a mud brick pharaonic
pyramid. Photos (7), (8) and (9). Also, while digging the foundations for the
school, which is located to the east and near to the mound archaeological site, a
stone panel with hieroglyphic writing and pharaonic inscriptions was discovered.
It depicts two ladies knelling and presenting gifts to the gods (Abdel Radi, 2013).
This raises the likelihood that the mound is a mud pyramid. Photos, (10), (11).

Source: by the researcher depending on Google Earth, 2022.
Photo 5. Briefing the land uses of the
Archaeological mound in Banawit village.

Source: by the researcher, field study, January, 10, 2021 AD,
Looking toward the east.
Photo 6. The archaeological mound in the village of Banawit.
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Source: by the researcher, field study, January, 10, 2021 AD, Looking towards the
east.
Photo 7. The method of building with mud bricks is similar in both
The Mound in the village of Banawit, the black pyramid and the tombs of
Beit Kalaf.

Source: Learn about the details of the Source "Forgotten" the most important
"Black Pyramid of Dahshur"(Fathy, 2018) Monuments in Sohag. (Kamel, 2020).
Photo 8. The black pyramid. Photo 9. The tombs of Beit Kalaf
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4.2.2) The change from 1907 to 1933 AD:

On the 1933 map, the residential area expanded slightly to the north and east,
increasing to 17.5 acres with an annual growth rate of 1.8 percent, while the
cemetery grew to the east, with no settlement expansions documented near the
archaeological region.

4.2.3) The change from 1933 to 1990 AD:

- The dynamic of residential area and village cemetery growth demonstrated a
continuation of the commitment to the existence of a vacant area that represents
an area surrounding the borders of the archaeological mount; as the residential
area grew towards the east, north, and northwest, avoiding the extension towards
the west, leaving a vacant area around the archaeological mount.

- The cemetery continued to expand to the east, reaching the residential area but
avoiding, like the residential area, the expansion to the north and the
archaeological area's boundaries.

- By the end of that period, the residential area had grown to 35.6 acres, and the
average annual settlement growth rate had stayed steady at 1.8 percent, as it had
in the preceding period, while the cemetery area had grown to 3.32 acres.

4.2.4) The change from 1990 to 2021 AD:

- The hybrid classification of the satellite image revealed significant growth of
the residential built-up area on all axes, at the expense of agricultural lands; on
both sides of the Al-Hamra Canal and Al-Maza drain waterways; and on both
sides of the paved road to the north and west of the main residential area.

- The residential area reached 278.2 acres with an average annual settlement
growth rate of 21.3 percent. This major shift in the area and image of distribution
and spread of settlement within the administrative boundaries of the village is
attributable to the same circumstances outlined in the prior village over the same
period.

- The absence of commitment to avoid the extension towards the archaeological
area and its surroundings was noticed during that period, as the residential area
grew for the first time towards the west and south to coalesce with the boundaries
of the archaeological mound, and the commitment was also absent from the side
of the cemetery, which also grew towards the north for the first time to reach the
fringes of the archaeological mound, and its area increased by 1.44 acres from the
end of the previous period.

-It was also observed that the villagers constructed tombs within the boundaries
of the archaeological region, and the Monuments Authority issued forty-seven
reports documenting these violations (Magbool, 2013).
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- The archaeological mound area was neglected, and it needs to be well protected.

5) Determining spatial variables to classify maps of the study
region based on the probability of existence of monuments

An attempt to identify the change in rural built-up areas over time was followed
by an attempt to find a set of variables through which the maps of the study area
can be classified according to the degree of probability of the existence of
monuments, with a numerical value assigned to each variable that increases with
the increase in the probability of the existence of monuments. Figure (12)

5.1) The following factors must be considered while providing numerical
values for the variables:

5.1.1) Giving the maximum numerical number comparable to a percentage of 100
percent for the previously mentioned regions, which are geographically
determined on the research area's maps as they are archaeological regions.

5.1.2) The likelihood of discovering monuments beneath the regions increases as
the age of the built-up regions increases.

5.1.3) Increasing the likelihood of discovering monuments beneath regions
constructed with mud bricks in the old nucleus or nuclei that have not been
replaced via destruction and re-construction with reinforced concrete.

5.1.4) The reduced likelihood of discovering monuments beneath reinforced
concrete construction outside the boundaries of the historic nucleus or nuclel
within the village boundaries.

5.1.5) Going closer to sites where monuments have previously been discovered
beneath increases the likelihood of discovering monuments.

5.1.6) Converting the numerical values of the polygons or spatial data in the
various layers, which represent all variables, into percentages attributed to the
highest number, which represents the archaeological regions on the maps.

5.1.7) Performing maps classification as a consequence of aggregating the
numerical values of all polygons in all data layers Table 3, Keeping in mind that
the factors provided were established not only from the standpoint of the study,
but also from the criteria used in archaeology (Cable, 2012, p.10).

5.1.8) The inner old nucleus is intended to be the area within the (oldest) built-up
region bounded by the inner circular street, while the middle old nucleus
urbanism represents the built-up area located between the end of the inner
nucleus boundaries and the middle ring street boundaries, and the outer old core
represents the area located between the middle ring street boundaries and the
outer nucleus boundaries. Located from the end of the middle ring street's
boundaries to the end of the outer ring street's borders, which marks the end of
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the whole old nuclei area's limits, and the three nuclei are closer to the artificial
mound's borders (figure 9). The settlement texture of the historic rural nucleus
represents the agglomerated settlement pattern that existed previously in
floodplains for security and defense reasons, as well as environmental, social,
and economic ones (Liu et al.2020).

5.1.9) Through Geographic Information Systems, buffer zones surrounding the
artefact discovered sites have been created, taking into account that the value of
the inner buffer zone up to 200 meters from the site of the artefact is higher than
the outer buffer zone extending from 200 meters to 400 meters, and the buffer
zones were added as variables and layers with vector spatial data. As shown in
Figures 9, and 10.

Source: An artifact was found In the streets of Banawit (Abdel Radi, 2013).
Photo 10. Pharaonic painting discovered when excavating The foundation
of the school in Banawit village
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School wall The archaeological mound

Source: field study, January, 10, 2021 AD.
Photo 11. The school wall where the pharaonic painting was discovered.

Source: field study, January, 10, 2021 AD.

Photol12. Encroachment of the archaeological mound in Banawit village.
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3-17, S.E., Cairo 1907.
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4- Survey Department, Map of the Topographical Egypt Project, Scale 1: 25000, plate
EL- Maragha, No. 44/676, Cairo, 1933.

5- Landsat 8 satellite imager (OLI), July, 2021, 24, Path 176, Row41.

Figure 6.Stages of changing the built-up Area in Banawit village
1907:2021.
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Figure 7.The growth of the built-up area of the village of Banawit
1907-2021 AD.
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Figure 8. Rural built-up areas and cemeteries expanding on the
archaeological area in Banawit village, 1907-2021 AD.
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Table 3. Variables for classifying the research area maps based on the likelihood
of the existence of monuments in 2021 AD.

The
polygons
Variables or pixels
numerical
value
The archaeological region that was defined on maps of the research area by spatial 15
identification (The most significant numerical value)
The historic nucleus's inner built-up region. 8
The geographic space of the old nucleus preg
or nuclei in the rural built-up region. The historic nucleus's middle built-up region. 7
It is characterized by the circular street
Kimits th.at encircle the previous nucleus The historic nucleus's external built-up region. 6
or nuclei.
The inner buffer zone around the site where the monuments were
discovered, up to 200 m from the spot where the monuments were +4
Sites where people | discovered (higher numerical value).
discovered
monuments. The outer buffer zone around the site where the monuments were
discovered, from 200m to 400m from the spot where the monuments +3
were discovered (lower numerical value)
Areas within the historic nucleus that are still made of mud bricks, as determined by the +2
street grid pattern (have greater numerical value).
The areas inside the old nucleus that have been replaced, renovated, and reconstructed with
reinforced concrete (a lower numerical value), but the sum of the layers' values will be -1
relatively high.
QOutside the boundaries of the old nucleus or nuclei, areas constructed with reinforced 4
concrete (Lower numerical value).
Agricultural land within the boundaries of the study area (a numerical value that is
. . . . ! 5
relatively higher than the previous variable).

Source: Suggestions designed and calculated by the author via the Arc GIS program.
V.10.7.1.

* Numbers with a minus or plus signify that it is an added spatial data layer.
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Figure 9.Circular streets (inner, middle, and outer), and the built-
up area of Bassouna village with mud bricks And reinforced
concrete within the historic nucleus.
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Figure 10.The buffer zones around the discovered Monument
sites in Bassouna village.
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Figurell. The buffer zones around the discovered Monument
sites in Banawit village
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1- The same satellite image and maps are used in figure 4.

2- Google Earth, 2021.

Figurel2. The proposed variables for classifying the study Area
due to the likelihood of the existence of monuments
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6) Post- processing stage:

6.1) Determine the spatial dimensions of all the variables proposed: Taking
into account digitizing each variable in a separate spatial data layer, including
buffer zones and 2021 built-up areas, as a result of the satellite image hybrid
classification process.

6.2) Giving numerical values or weight to all variables, those were digitized in
each layer by feeding the attribute data and adding a field containing the
variable's numerical value.

6.3) By converting all vector spatial data in all layers to raster data and
standardizing pixel size to 1 m2, each pixel will carry the numerical value of
the variable in the layer.

6.4) Aggregate all spatial data and attribute values in all layers: It will create
maps that represent the classification of the study area based on the degree of
probability of finding monuments, based on the numerical values proposed
(Figure 14, 16).

6.5) Converting the map file representing the classification of the study area
from raster to vector data.

6.6) Converting numerical values on maps to percentages.

6.7) Create maps that depict the study area's classification based on the
percentages of all categories. (Figure 15, 17)

6.8) Reclassifying the study area maps into only four categories based on
percentages.

6.9) Producing maps specifying the spatial dimensions of rural monument

reserves in the study area's villages, assuming that the likelihood of
discovering the monuments is greater than 50%
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Figure 14.Bassouna village classification based on the Probability
of discovering monuments via the use of Numerical values and
raster data in 2021AD.
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The same maps and satellite image are used in figure 4.

Figure 15.Bassouna village classification based on the Probability
of discovering monuments via the use of Numerical values and
vector data in 2021AD.
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Figure 16.Banawit village Classification, according to Probability
of the degree of finding monuments, Using numerical values and
raster data.

-90-



The 29th Colloquium of the IGU Commission on the Sustainability of Rural Systems 2022 in Egypt.

31°32'0"E 31°32'30"E 31°33'0"E
1 1 1
~ Percentage %

£ : ‘\LE e 21.1 z
ey | T e =)
g i . + LT - [ ]263 _g
o [ 36.8 3
e \ Fazara village i 424 ~

e, 47.4

’_rH—, 71_—?;,3""-‘.-{

T F e Bl 526

’ Mt % | [ ]s7.9

~ [ ]es4
: ” L R 4
o Banawit _— . s J . 737 g
ol | B 100§

© e o
o~ El sizlhelkh g
village
Fazara
village
5 z
o £
2. E
© ok
o &
Eastern Juhayna

village Awlad Ismail village
= [ z
20 225 450 900 )
T — . i 5
i Meters 3
o~ T T - T ©
31°32'0"E 31°32'30"E 31°33'0"E =

Source: By the researcher, based on:
The same maps and the satellite image are used in figure 6.

Figure 17.Banawit village Classification based on the probability
of discovering monuments via the use of Numerical values and
vector data in 2021AD.
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7) Results:

7.1) Outputs of analysis and interpretation of topological relationships between
polygons in informational layers: (Classified maps).

Table4. Classification of Bassouna village within administrative boundaries

the percentage of monuments that are likely to exist in 2021 AD.

based on

Numerical robabilit robabilit
value pof ﬁndingy The area pof ﬁndingy Area in Fl:om tl,le total
for polygon monuments (Sqm) monuments by acres v1llag(e): s area
. 0 (%)
or pixel (%) category
4 21.1 349641.2 Low 83.3 11.4
5 26.3 1876704.1
7 36.8 239002.2 Moderate 604.7 824
8 42.1 3149354
9 47.4 109014.2
10 52.6 46380.1
11 57.9 68828 44.5
12 63.2 55393 High ) 6.1
13 68.4 12531.2
14 73.7 3986.6
15 78.9 3334.9 Very high 0.8 0.1
TOTAL -~ 3079750.9 --- 733.3 100

Source: By the author, via the Arc GIS program. V.10.7.1.

Table 5. Classification of Banawit village within administrative boundaries based on
the percentage of monuments that are likely to exist in 2021 AD.

Numerical value probabglity probab{llty . | From the total
of finding The area of finding Area in . \
for polygon . village's area
. monuments (Sqm) artifacts by acres o
or pixel o (%)
(%) category
4 21.1 624325.1 Low 148.6 14.7
5 26.3 3082134.7
7 36.8 145653.2 846.7
8 2.1 325894.6 | Moderate 83.5
9 47.4 2213.6
10 52.6 8439.3
11 57.9 8927.9 . 16.5
13 68.4 326114 High 1.6
14 73.7 19222.8
19 100 8717.5 Very high 2 0.2
TOTAL - 4258140.1 - 1013.8 100

Source: By the author, via the Arc GIS program. V.10.7.1.
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8) Conclusion:

Tables 4,5 show the classification of the two villages in the study area according
to monument existence probability degree, and by comparing the results of the
two villages, we conclude the following:

8.1) The category (very high probability) occupied an area of 0.8 acres,
representing 0.1 % of the Bassouna village area, which increased to (2) acres,
representing 0.2 % of the Banawit village area, for several reasons, the most
important of which is the presence of an area indicated on Banawit village maps
as an archaeological area.

8.2) The category (high probability) occupied 44.5 acres, or 6.1 % of the area of
Bassouna village, which decreased to (16.5) acres, or 1.6 % of the area of
Banawit village.

8.3) The category (low probability) occupied an area of 83.3 acres, accounting
for 11.4 percent of the area of the village of Bassouna, and increased to occupy
an area of 148.6 acres, accounting for 14.7 percent of the area of the village of
Banawit. (Figures 18, 19)

Figure 18.19 and the conditions established by the study classify areas with a
percentage of 50% or higher as rural monument reserves. As shown below.

8.4) The proposed monument reserve area in Bassouna village is 45.3 acres, or
6.2 % of the village's total area. (Figure20)

- The proposed area as a monument reserve in Banawit village reached 18.5
acres, at a rate of 1.8% of the total village area.

8.5) Archaeological monuments, due to their age, show a complete lack of

connection with current administrative borders (Rzasa and Ciski, 2018) In both
villages.
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The same maps and the satellite image are used in figure 4.

Figure 18. A four-category classification of Bassouna Village
According To The likelihood of discovering Monuments in 2021
AD.
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The same maps and the satellite image are used in figure 6.

Figure .19 A four- category classification of Banawit Village
According to the likelihood of discovering Monuments in 2021

AD.
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The same maps and the satellite image are used in figure 4.

Fig 20.The suggested geographical boundaries of a rural Reserve
in Bassouna village, 2021 AD.
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The same maps and the satellite image are used in figure 6.

Fig 21.The suggested geographical boundaries of a rural Reserve
in Banawit village, 2021 AD.
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9) Recommendations:

9.1) Making a tabular database of historical villages that are not on the tourist
map in Upper Egypt.

9.2) Using Geographic Information Systems and Remote Sensing to build a
spatial and tabular database as a (digital maps) in the form of a cartographic
project, the goal is to identify the geographical dimensions of monument reserves
in all Upper Egypt historical villages.

9.3) Elimination of neglect in the Banawit village archaeological mound area by
fencing, similar to what is happening with Indian archaeological mounds in the
United States.

References:

. Abd El-Hafez, M., Fahmy, A.M. (2018) " Adobe Pyramid of Amenembhet III at
Dahshur — Egypt Risk Study, Conservation Strategy and Development of the
Surrounding Area’, International journal of multidisciplinary studies in

architecture and cultural heritage, 1,(2), pp.78-89. doi:
10.21608/IIMSAC.2018.181914

. Abdel Radi, H. (2013) A4n artifact was found in the streets of Banawit village,
Sohag Governorate. Available at: https://www.elfagr.org/488112/ (Accessed: 26
December 2013).

. Al-Shawky, A. (2013) Archaeological excavation. Cairo: College of Arts Press.

4th edn.

. Barker, p. (2005) Techniques of Archaeological excavation. London:

Taylor and Francis.

. Birmingham, B. A. and Rosebrough, A. L. (2017) Indian mounds of Wisconsin.
NP edn WWisconsin: the university of Wisconsin press.

. Blagovidova, N. G. and Iudina, N.V. (2021) ' The problems of historical
settlements’ enhancement and the possible solutions’, Innovations and
technologies in construction (BUILDINTECH BIT2021). Belgorod, Russia, 9-10
March, Belgorod: IOP Publishing Ltd, pp. 1-14.

Borra, S., Thanki, R. and Dey, N. (2019) Satellite image analysis: clustering and
classification. Singapore: Springer.

Cable, C. M. (2012) A multitude of monuments: finding access to resources in
third millennium BC Oman. PhD thesis. Michigan State University.

-08-



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The 29th Colloquium of the IGU Commission on the Sustainability of Rural Systems 2022 in Egypt.

Chapman, H. (2006) Landscape Archaeology and GIS. 3™ *™™ Cheltenham: the
history press.

Chisholm, R. (2017) Rural Settlement and land use. 2™ . New York:
Routledge.

Dawson, J. E. A. (2007) The new Edinburgh history of Scotland, Scotland re-
formed 1488-1587. Edinburgh: Edinburgh University press L.td.

Eisa, S. A. (2022) [] Is it still possible to sustain the alluvium cultivated lands in
Egypt after the 2011 January 25 revolution? | in Eisa, S.A. (ed.) Egyptian
contributions in congresses, conferences, and colloquia of international
Geographical union (IGU). Shbeen El Koom: Menoufia university press, pp.
295-336.

Fakhry, A. (2012) Egyptian pyramids. 2"° edn Cairo: Anglo-Egyptian Library.

Fathy, M. (2018) Learn about the details of the black pyramid Black Pyramid of
Dahshur. Available at: https.//www.annahar.com/arabic/article/782019.
(Accessed March. 26, 2018).

Ginau, A., Schiestl, R., Kern, F. and Wunderlich, J. (2017) ' Identification of
historic landscape features and settlement mounds in the Western Nile Delta by
means of remote sensing time series analysis and the evaluation of vegetation
characteristics’, Journal of Archaeological Science: Reports, 16(1), pp. 170-184.
http://dx.doi.org/10.1016/j.jasrep.2017.09.034

Granshaw, S. (2020) ’Photogrammetry and Remote Sensing ‘in Kent, A. J. and
Vujakovic, P. (eds.) the Rutledge Handbook of Mapping and Cartography. New
York: Routledge, p.242.

Hamdan, J. (2020) the personality of Egypt. 1% volume, Cairo: Egyptian general
book authority.

Hamdan, J. (2020) the personality of Egypt. 2" volume, Cairo: Egyptian general
book authority.

Heggy, E., Snarkawy, Z. and Abotalib, Z.A. (2021) ' Egypt’s water budget
deficit and suggested mitigation policies for the Grand Ethiopian Renaissance
Dam filling scenarios’, environmental research letter,16,ppl-17.doi:
https://doi.org/10.1088/1748-9326/ac0ac9

-99.



20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

DIGITAL MAPPING FOR THE HISTORICAL VILLAGES SITES AS... Dr.Ismail Ali Ismail

Hemeda, S. (2021) An integrated geophysical and geotechnical assessment of

hazards around the abu serga church. Singapore: Bentham science publishers,
Ltd.

Kaddous, E. Z. (2008) Paleontology and Museum Art. Alexandria: University
Knowledge House.

Kamel, H. (2018) "Forgotten" the most important monuments in Sohag
Available at:
https://www.baladnaelyoum.com/news/5¢617180a2432175a275f9a4 (Accessed
March. 5, 2020).

Liu, C., Cao, Y., Yang, C., Zhou, Y. and Ai, z. (2020) 'Pattern identification and
analysis for the traditional village using low altitude UAV-borne remote sensing:
multifeatured geospatial data to support rural landscape investigation,

documentation and management’', Journal of Cultural Heritage, 44, pp.185-
195.doi: https://doi.org/10.1016/j.culher.2019.12.013

Liu, z. (2016) The case for repatriating china’s cultural objects. Singapore:
springer.

Lopez, A.G. (2013) Shenoute of Atripe and uses of poverty, rural patronage,
religious conflict, and monasticism in late antique Egypt. Los Angeles: university
of California press, Itd.

Madariaga, J. M. (2021) Analytical strategies for cultural heritage materials and
their degradation. Croydon: CPI Group, Ltd.

Magbool, M. (2013) Sohag Governorate Monuments Authority issued 47 reports

due to construction on an archaeological area. Available at:
https://www.youm?7.com/story/2013/1003204/ (Accessed: 2 April2013).

Matejicek, L. (2017) Assessment of energy sources using GIS. Cham: Springer.

Meyer, M.F., Pfeffer, 1. and Jirgens, C. (2019) ' Automated detection of field
monuments in digital terrain models of Westphalia using object- based image
analysis (OBIA)', Geosciences, 9 (109), pp- 87,88. doi:
https://doi.org/10.3390/geosciences9030109

Mitchell, H.B. (2010) Image fusion: theories, techniques and applications.
Heidelberg: springer.

Okeke, D. (2016) Integrated productivity in urban Africa, the Neo- mercantile
planning theory. Bern: springer.

-100-



32.

33.

34.

35.

36.

The 29th Colloquium of the IGU Commission on the Sustainability of Rural Systems 2022 in Egypt.

Roy, D.P. et al. (2014) 'Landsat-8: Science and product vision for terrestrial
global change research’, Remote Sensing of Environment, 145, pp. 154-172.doi:
Http://doi.org/10.1016/j.rse.2014.02.001

Rzasa, K. and Ciski, M. (2018) ' Archaeological monuments of the Warmian -
Masurian voivodeship — spatial analysis using GIS tool’, Seminary on Geomatics,
Civil and Environmental Engineering. Olsztyn, Poland. 21-23 June. Paris: EDP
Science. https://doi.org/10.1051/e3sconf/20186300019

Tang, L., Nikolopoulou, M. and Zhang, N. (2014) ' Bioclimatic design of
historic villages in central-western regions of China', FEnergy and
Buildings.70,pp.271-278.doi: http://dx.doi.org/10.1016/j.enbuild.2013.11.067

Ullman, E. L. (2005) © A theory of locations of cities > in Fyfe, R. N. and Kenny,
J. T. (eds.) The urban Geography Reader. London: Routledge, pp. 37-45.

With, A. K. (2019) Essentials of landscape ecology. Oxford: Oxford university
press.

-101-



DIGITAL MAPPING FOR THE HISTORICAL VILLAGES SITES AS... Dr.Ismail Ali Ismail

(o AL A8 ha Al Ao AT clranaS Ay ) (o AN 4B ) Jas) A0 A
o ‘Guylﬁm AL pal) 38 ya cday gl g 45 gualy
Dr. Ismail Ali Ismail Mohamed

Assistant Professor of Human Geography, Department Surveying of Natural Resources in
Environmental Systems, Environmental Studies and Research Institute, University of Sadat City.
Ismail.Mohamed@esri.usc.eg

ailall

Lkl clis A (@l @l ((eae e B A ) S Aeall Al Al b
Ll ) paaally Asepdll uY) DA Basape Sy seaal Sl @il 8 iyl Al jeal)
AlE Aglyenl) LS JI5 Yy Eyanll sl b Lendlp oasmge <l o(dubally Atk s Aslisl)
oo SUS A ) el cdabad) LAY 8 dspaall e (@il pagadl) 4ay ey (V) (s
Gty cledamay Aai)l Ahenll Lilalia cuad AaBlgl) 5 Ay ARY) el aadl) Jlay)
(aad) Ll BIAY) psy g0 (8 Al Al il se18 35 a2 e Sl (i judly il
S Vsl Al CGaags Al e BT asas Adldia) da g s o) o2 i g
a5 Ayl (gl o3gd il Uafiud) Caris DA (e (Say dime Clpsiay las ung
Aad) LA anpy ol (Wl L AT e BY) 2gas A0l s — AplaY) ass aa
BT a5y 21Ky g Ayl Jae (g3l Ap)aY) a0l (pana 4y Alngmall Aikaidlly (panll Caaal
i) Wjliels caipe Jlainl @3 Baane adlge it aey LAY (pacnl Gy AEESa
Conn Ayl Jae (i) st o3 cdadpal) Lial ) duadyl) AN DA (e - (R Slase
IS UL seld e sadied) (il il ey ¢ ABESA) e JEY) d5a Alial da
Lo (v eA) lays dalus (13 dlle ddldial) 28 e Adiaell hlal cibin) @ dudl LAl

e (70 eY) sy Wlad (Y) ) Comity) o(Aisaal)) A dalise Jlea) (o (7)) Loy Lysia Loy
)2 dalue (Al Llaal) 280 Ges dinad) Bhid) clia) g b o(yly) 4 dale
Ge (7)) Loy Ulad (1700) ) il (Aigeal)) Ay Al (e (Z76)) of (bl (££00)
A sial) dpenall Aalise Culy Ayl Lgin g8 Al ey ol D (g (sl 48 dals
dagiall Aaledl caly g 3 Al Al Jlea) (o (£710Y) Loy (Ll (£007) digaly 450

Al dalus ) e (7 0A) Dty Blad (VAc0) aysliy 4y 450 LianaS

At e g — A1 Al Cilsenal) — ) Laihall — Lan il gl s daliial) clalgl)

-102-



