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Introduction

 Anthropogenic activities have significant Iimpacts on environmental
sustainability, human health, ecosystems, and climate change.

« Land-based and ocean-based human activities vary in their intensity of impact on
environmental sustainability according to their spatial distribution.

* These impacts include air pollution and releasing greenhouse gases as a result of
burning fossil fuels, industrial processes, and transportation

 Activities such as industrial processes, agriculture, and domestic sewage disposal
contribute to water pollution, which can harm aquatic life, impact human health,
and affect the availablility of clean water.

« Human activities lead to different forms of Land degradation such as
deforestation, mining, and urbanization, which can result in biodiversity loss, soil
erosion, and desertification.

- Coastal area has great socioeconomic importance worldwide and is considered
one of the most complex and dynamic ecosystems for non-living and living
resources.



« Sustainable Development Goals (SDGS)

aim to transform our world, eliminate
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The main objective of this research is to assess the environmental quality in Damietta
Governorate and evaluate the impacts of anthropogenic activities on
environmental sustainability in the region.

1. Define and Map the land cover and land use changes in Damietta.
2. Examine how urbanization and related human activities affect local environments.

3. Detect the shoreline changes along Damietta coastal area using remote sensing, GIS,
and DSAS.

Predict the shoreline change in the future.

Explore the changes in land surface temperature.

Assess the air quality in the region in correlation with human activities.
Detect the areas most vulnerable to human activities' impacts

Develop aweb portal for data dissemination.
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Support decision makers with useful information about this important coastal zone



Study Area

Damietta Governorate lies in the northeastern part
of the Nile delta and stretches from Ras El-Barr in
the east to Gamasa in the west.

It consists of four districts (i.e., Kafr Saad, Damietta,
Faraskour and Al-zarga).

The coastal zone of Damietta is a promising area for
energy resources and industrial activities.

Different activities are practiced in the governorate
such as:

» Fishing at Manzala Lagoon,

» Recreation activities

» Industrial activities

» Navigation in Damietta Harbor,
» Commercial activities.

» Agricultural activities
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Study Area

* Damietta has a population count of 1.4m in 2017, which increased to 1.6m in 2023 according to

CAPMAS statistical records.

* Records showed that most of the population is concentrated in Damietta, Kafr Saad, and

Faraskour districts.

* Most of the population in Damietta is moderately educated (technical education) and there is

rate of illiteracy.
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Data Set and analysis methods

Environmental Monitoring in

Damietta

Monitor changes in
coastal area

Shoreline Prediction

Landsat imagery
(1996-2022)

Shoreline Change
Detection

Monitor changes in Land

Detect Erosion &
Accretion Rates

Landsat imagery

Change Detection

Monitor changes in Air
Quality

Environmental Quality

Assessment

Detect Areas Highly Impacted

by Human Activities
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Land Cover mapping

 Multispectral Landsat imagery was used to classify the study area based on the supervised
classification technique “Support Vector Machine classifier” to obtain land cover maps for the

years 1996, 2006, 2017, and 2022.

* The area of study was classified into five major classes including water, vegetation, fish farms,

urban, and bare land.

Pixel Size Coordinate

Acquired Date Spacecraft ID/Sensor Path/Row

(m) System/Datum
03/07/1996 Landsat_5/TM
31/07/2006 Landsat_5/TM
13/07/2017 Landsat_8/ OLI_TIRS

UTM/WG84

29/07/2022 Landsat_8/ OLI_TIRS
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Land Cover mapping

From 1996 to 2022, the urban area increased from about 52.31 Km?2 to 94.74 Km?,

The bare land increased from 111.45 Km? in 1996 to reach 134.28 Km?in 2022.
Vegetation cover decreased from 569.67 Km? to 517.46 km?.

Surface water area decreased from 86.86 Km? to 55.79 Km? in the years 1996 and 2022,
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Field Survey

El Gamal







Land Surface Temperature

* The thermal bands of Landsat imagery were used to estimate LST to understand how much
change occurred in Damietta as a result of human activities.

e LST was calculated for the years 1996, 2006, 2017, and 2022 using Google Earth Engine.

(Derivation of at-sensor brightness temperature) (Derivation of land surface emissivity)
e=¢ F, te,(1-F,) +de
_ (Lmax B Lmin) v !
Lx = Lmin + Q —Q _ (QcalDN - Qcalmin)
calmax calmin) NDVI — NDVImin
Fy = ( 2
K, ¥ "NDVIpax — NDVL_:

Tb -

L

Retrieval of land surface temperature

_ Th
S T 1+(AXTp/x)lne

T(°C)=T(°C)-273.15



e LST increased in 2022
than 1996, by about
5.61°C.
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e LIST ranged between
17.51-48.69 °C in 1996,
19.02-56.44 °C in 2006,
20.93-54.96 °C in 2017,
and 26.08-54.59 °C in
2022
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Air Quality
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Sulfur Dioxide

« SO, ranged between 0 and 0.006 mol/m?  3130E il ks i
with a mean of 0.00027 mol/m? during the N ¢ i
period 15t Jan 2019-315t Dec. 2022.
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Nitrogen Dioxide

e The mean concentration in the area during
the period 2019-2022 was 0.00047, with a
minimum of 0.000031 and a maximum of

0.00297. NO, can also be released into the
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Carbon Monoxide

* CO concentration ranged between 0.023 il ShE il s i
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Industrial Activities

Not Fully Classified e aa—
Activities of extraterritorial organizations and bodies 1
Services of houshold members

Other service activities I

Arts entertainment and recreation s

Human health and social work activities REEEE——
Education I
Public Administration, Defense and Compulsory Social Security m
Administrative and support service activities

Professional scientific and technical activities m

Real estate activities =

Financial and insurance activities m

Information and communication m

Accommodation and food service activities RIS
Transportation and storage I
Wholesale and retail trade; repair of motor vehicles and... memamm
Construction P
Water supply sewerage, waste management and remediation... =
Electricity, gas steam and air conditioning supply ==m
Manufaciuring .. e
Mining & quarrying B

Agriculture , Forestry, Cutting trees & fishing |
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Coastal changes and Shoreline extraction & prediction
* The shoreline was extracted by the on-screen digitizing method on Landsat images, in the
years of investigation (1996, 2006, 2017, and 2022).

« shoreline change rates are determined using DSAS software, End Point Rate (EPR), and
Linear Regression Rate (LRR) techniques.
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Shoreline changes

204 transects were defined to detect the changes along Damietta shoreline during the period from 1996 to 2022.
Erosion appeared in 98 transects while accretion was observed in 106 transects.

The average rate of shoreline accretion was about 20.12 m/yr with a distance accreted of about 513.56 m, while
the average erosion rate was estimated at 11.96 m/yr, with an average distance eroded of approximately 311.72
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Shoreline prediction

* Using the EPR method for estimation the shoreline change rates in 2032 and 2042.

* The average rate of accretion is expected to reach 34.1 m/yr. with an average rate of

erosion of about 13.04 m/yr.

31°27'30"N 31°33'0"N

31°22'0"N

31°45'0"E

31°45'0"E

31°50'30"E

31°50'30"E

31°56'0"E

31°56'0"E

32°1'30"E

32°1'30"E

31°33'0"N

31°27'30"N

-—2022
-—2032
— 2042

Shore_Lines

KM

0

3

6

12

31°25'0"N 31°30°0"N 31°35'0"N

31°20'0"N

31°40'0"E 31°45'0"E 31°50'0"E 31°55'0"E 32°0'0"E

31°35'0"N

g,

31°30'0"N

/4

31°25'0"N

31°20°0"N

31°40'0"E 31°45'0"E 31°60'0"E 31°66'0"E 32°0'0"E

Shorelines

w— 2042

m— 2032
Base_Line
Tansect

0 Kl 8

LU




Coastal management

Various protection efforts have been reinforced along the coast
of Damietta to resist coastal erosion, to prevent waves from
attacking the coast by intervening in protective structures.

In 1980, two breakwaters were constructed to protect the
navigation channel for Damietta port.

The west one is 1500m in length and the east one is 800m.

The effect of the two breakwaters is strongly apparent in
accretion at the western side of the port and erosion on the
other side in all years.

In the period from 1990 to 1999, the effect of Damietta port
breakwaters appears in shorelines behavior, in which accretion
occurs western the port by 14.0 m/year, and erosion process
occurs at the eastern part of the port by a rate of 10.0 m/year.

The accretion still advanced at the same rate till 2015 but the
erosion rate decreased to 5.0 m/year. The shoreline changes on
the west and east sides of the port represent the danger to the
port navigation channel and the land on the east of the port.

34000 500 SN 400 ) na0 400

g
§
L Breakwaters Eastern Part
_ Western Part Erosion
: | \

Accretion N
2

Date
— ghoteine_ 1990
w— ghoreime_ 1998

shoreline_2003
w—gh0T0INE_2015

Coordimate System i Meter

2000

387000

N0 18100 S350 %4000 Y20 306000

@000

3485000

I&T000

Shoreline at Damietta Port; 1990,1999,2003, and 2015, with
location of breakwaters (Source: Esmail et al, 2018).




Define the area under risk

A GIS model was developed to define the areas
under risk and facing environmental degradation
according to the previous analysis and monitoring.

Considering the spatial variations of land cover,
land surface temperature, and air quality.

The areas with green color in classes 1 and 2 are
less exposed to environmental degradation
compared to the areas in red color (4 and 5) which
are exposed to higher environmental degradation.

The area in yellow color (class 3) is moderately
degraded.

These highly degraded areas are located in the new
Damietta region near the industrial zone and the
center of Damietta.

These areas need more considerations for
sustainable development.
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Web Design for the Project
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With the most recent and coming advances of information an
environment

Data Management Rem

The objective of this project is to review the theory The generalizati Change in land surface temperature

and practice of remote sensing big data management of remote sensi
for data processing and applications and to achieve trend in futu Changes in land surface temperature (LST) are considered an indicator of the human impacts on land change. Analysis of the results
sustainable environmental development and to development. It showed that LST increased in 2022 than 1996, by about 5.61°C. LST ranged between 17.51-48.69 °C in 1996, 19.02-56.44 °C in 2006,

propose a scheme and methodology for managing and inconsistent 20.93-54.96°Cin 2017, and 26.08-54.59 °C in 2022. Results indicated that the industrial zones, residential areas, development areas,

applying remote sensing big data for accuracy and prerequisite for
smart environment purposes within the framework of

and bare land/ desert are places with the highest surface temperature compared with other categories of vegetation and water
bodies. The high LST values were observed in New Damietta (Industrial Zone), Damietta port, in addition to built-up areas and road

the Egyptian environment..
network.
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Conclusion

 Human activities could induce various environmental issues by
emitting huge quantities of pollutants over land, water, and air.

 Remote sensing Is a powerful tool for assessing environmental
Impacts.

 Damietta Is facing several environmental issues due to human
activities.

» Coastal areas face high accretion and erosion rates.

* Urbanization Increased In the past years, coupled with a
decrease In vegetation cover.

* High rates of land cover change, land surface temperature, and
air pollution levels are concentrated in New Damietta and the



Recommendations

To mitigate the impacts of anthropogenic activities on
environmental sustainability, it is essential to adopt sustainable
practices, such as

* Increase public awareness.

* Reduce greenhouse gas emissions,

 promote clean energy sources such as solar and wind.
* Replace vehicles using fossil fuel with electric cars
 Reduce waste and pollution,

* Protect natural resources.

* Prevent urban extension over agricultural land.
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