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Abstract

Upward continuation maps at a depth of 50 m were generated to analyze how anomaly
characteristics evolve with increasing observation distance, revealing strong similarities to
the Bouguer anomaly map. This similarity suggests that most of the anomalies originate from
deep sources. Low-pass filtering was employed to isolate regional anomalies, showing
gravity values ranging from 1156.5701 mGal in the northeastern, eastern, and southeastern
regions to 1149.6192 mGal in the western and northwestern regions. These variations are
attributed to the uplift of denser basement rocks and the presence of sedimentary basins,
respectively. High-pass (residual) filtering further highlighted local anomalies, with gravity
values ranging from 0.0076 mGal to -0.0103 mGal, identifying areas of basement uplift and
localized basin structures. A series of upward continuation maps has been created to
eliminate residual sources and achieve a more reliable regional surface that aligns with the
regional map obtained through the separation process. An upward continuation filter was
applied to the map at a depth of 50m to illustrate how anomaly characteristics change as the
observation distance from the source increases. Examination of the upward continuation
maps reveals a strong similarity to the Bouguer anomaly map, suggesting that most of the
anomalies likely originate from deep sources.

Keywords: Low-pass filtering; Upward continuation; High-pass (residual) filtering; Bouguer
anomaly map.

1. Introduction
The study area situated the north of Aswan City, extending west of the Nile River. This
region falls within the Nile Valley province, as shown in the location map (Fig. 1).
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The Study area includes the site designated for a new administrative capital.

This location has been chosen for the construction of several important buildings, making a
detailed study of the area imperative. The Study area plays a vital role in Egypt's development.
This initiative aims to transform Aswan by creating extensive housing opportunities,
addressing various national challenges, and offering a modern, smart lifestyle at premium
standards. It is designed to accommodate population growth and support Egypt’s move
toward modernization. The reflecting it's potential to support significant urban expansion.
Given the scale of the construction projects and the substantial investments involved, the state
has prioritized the study of subsurface geological structures and seismic activity in the region.
These investigations are critical for implementing safety measures during infrastructure
development, ensuring the security and longevity of these transformative projects.
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Figure. (1): Location map of the study area.

2. Materials and methods:

The study area is located in Egypt's southwestern desert and is predominantly composed of
rocks from the Nubian Sandstone Formation. The geology of this region has been extensively
researched by scholars such as (Issawi, 1968; El Shazly et al.,, 1974; Van Houten &
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Bhattacharyya, 1979; WCC, 1985; Butzer & Hansen, 1968; EI Ramly, 1973; Klitzsch &
Wycisk, 1987; Hendriks et al., 1987). While (Butzer & Hansen, 1968) referred to the Nubian
Formation as the Kalabsha Plain, (Issawi, 1968) named it the Nubian Plain. The geology of the
Aswan area (Fig. 2) primarily consists of Precambrian crystalline igneous and metamorphic
rocks, which are overlain by the Cretaceous Nubian Sandstone Formation (Meneisy, 2020;
Youssef, 2003; Gahalaut & Hassoup, 2012). The stratigraphy of the study area starts with
basement rocks at the base, which are overlain by weathering products. These, in turn, are
generally covered by sandstone sequences. (Hendriks et al., 1987) divided the Nubian
Sandstone sequence in the Aswan area into three formations: (Abu Aggag Formation) the basal
unit, consisting of sandstones primarily composed of quartz arenites with minor quartz wackes.
(Timsah Formation) This formation overlies the Abu Aggag Formation and includes
sandstones and shales with iron deposits. (Umm Barmil Formation)The uppermost unit
comprises alluvial plain deposits, capped by Upper Cretaceous mudstone. It is characterized
by intercalations of medium-grained sandstone and clay stone. Understanding the location and
seismic activity of these structures is essential for assessing the stability and geotechnical safety
of major infrastructure projects, including dams, nuclear power plants, and new cities, as
highlighted in studies by (Fat Helbary et al., 2019a, b; Hamed, 2019; Dahy et al., 2008; El-
Bohoty et al., 2024). The primary objective of gravity surveying is to differentiate between
various rock types by identifying density irregularities through measurements of gravitational
attraction. These irregularities in density are detected using portable instruments called
gravimeters. The final outcome of a gravity field survey, after applying the necessary
corrections, is typically a contoured anomaly map. This map is used to analyze the
characteristics of subsurface bodies by examining the shape, amplitude, sharpness, and
frequency of both residual and regional anomalies. The gravity method is particularly effective
for mapping sedimentary basins, as basement rocks generally exhibit higher densities than
overlying sediments.
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Figure. (2): Geological map of the study area.

3. Results and discussion:
3.1. Qualitative Interpretation of the Gravity Data:

The qualitative interpretation of the Bouguer anomaly map relies on visual inspection,
supported by adequate knowledge of the study area's geology. Gravity highs are evident in
specific regions. The linked to anticlines or uplifted blocks where older, denser rocks are
nearer to the surface. Conversely, gravity lows, corresponding to sedimentary basins.
Pronounced gradient zones often indicate steep contacts between contrasting rock types,
typically along fault planes. Interpreting gravity data qualitatively can provide valuable
information about the extent and orientation of faults. In some cases, the primary goal is to
identify sedimentary basins within the study area. These basins generally exhibit smooth
contours and low gravity relief, whereas regions with high gravity relief suggest a shallow
basement. Such contrasts are often sufficient to delineate the boundaries of sedimentary
basins. The interpretation process involves analyzing specific characteristics of individual
anomalies, such as their shape, sharpness, amplitude, relative positions of positive and
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negative sections, and overall trends. These features are influenced by factors like the depth
of causative bodies and the density contrast between them and the surrounding rocks. The
magnitude of an anomaly reflects the volume of the causative body but does not directly
indicate its depth. However, the anomaly's shape, which reveals the geometry of the
subsurface structure, can provide clues about the dip and depth of the causative body.
Additionally, the elongation direction of an anomaly often corresponds to the orientation of
the source body's long axis. The terms "short" and "long" are relative to depth: shallow bodies
tend to create elongated anomalies, while deeper bodies of the same size produce more
circular patterns. Resolution depends on the depth and spacing of buried geological bodies.
One significant challenge in gravity anomaly interpretation is overcoming gravity ambiguity,
which arises when gravitational effects from multiple sources overlap. In the study area,
substantial negative gravity anomalies are interpreted as indicative of sedimentary basins. To
address these ambiguities and improve the accuracy of interpretation, significant efforts were
made to analyze the surface and subsurface geology. This included reviewing prior
geological studies, conducting field observations. Based on this information, the primary
lithological units in the study area were identified. A gravity stripping technique was then
employed to remove the gravitational effects of sedimentary and basement rocks, enabling a
more accurate interpretation.
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3.2. Upward Continuation:
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Figure. (3.2): Upward Continuation of Bouguer Anomaly Map.

A series of upward continuation maps has been created to eliminate residual sources and
achieve a more reliable regional surface that aligns with the regional map obtained through the
separation process (Geosoft, 2014). An upward continuation filter was applied to the map at a
depth of 50m to illustrate how anomaly characteristics change as the observation distance from
the source increases. Examination of the upward continuation maps (Fig. 3.2) reveals a strong
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similarity to the Bouguer anomaly map, suggesting that most of the anomalies likely originate
from deep sources.

3.3. (High-Low) Pass Filter:
3.4. Low-Pass Filter:
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Figure. (3.4): A Low-Pass Filter (Bouguer Anomaly Map).
A low-pass filter was applied to the Bouguer anomaly map (Fig. 3.4). The resulting low-pass
filter map shows that the gravity anomaly field in the area varies, with a maximum relative value
of 1156.5701 mGal in the northeastern, eastern, and southeastern regions and a minimum relative
value of 1149.6192 mGal in the western and northwestern parts of the study area. The high
gravity anomaly is primarily attributed to the uplift of denser basement rock, while the lower
gravity values indicate the presence of sedimentary basins.
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3.5. High-Pass Filter:
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Figure. (3.5): A High-Pass Filter (Bouguer Anomaly Map).

A high-pass filter was applied to the Bouguer anomaly map (Fig. 3.5). The resulting high-pass
filter map indicates that the gravity anomaly field in the study area reaches a maximum relative
value of 0.0076 mGal in the northern and eastern regions, as well as in the central and
southwestern parts, and a minimum relative value of -0.0103 mGal in the northeastern,
southwestern, southern, and eastern regions. The positive gravity anomaly is primarily
associated with the uplift of denser basement rock, while the lower gravity values correspond
to sedimentary basins.

Conclusion:
A total of gravity stations were surveyed using a gravimeter, the purpose of the gravity
method is to identify subsurface structures. The regional-residual separation technique was
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applied to isolate the regional component associated with deep-seated sources and the
residual component linked to local sources, the qualitative interpretation results by (Upward
Continuation, Low-Pass Filter and High-Pass Filter) indicate that The elevated gravity
anomalies are mainly associated with the uplift of dense basement rocks, whereas the lower
gravity values suggest the existence of sedimentary basins.
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