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Land use Planning is a decision-making process that

leads to a choice between a set of alternatives to satisty
certain objectives.

The realization of these objectives may cause a conflict
between the environment and the adverse impacts of

human activities which may lead to environmental
deterioration.

Therefore .....
How can we ensure the sustainability of an urban
development plan in a simple and comprehensive approach

This is the main question for which this study attempts to
find a solution...
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Goal of the Study

m This study aims at experimenting simple
methodologies for Sustainable urban

planning of Vulnerable Coastal Zones

under environmental Stress, in this study
we have the sea level rise stress.



Environmental Concerns
at the Nile Delta has an

1 Land subsidence ranges between 1.5 mm/yr.

1 Sea water intrusion causes rise in underground

water level and increase in its salinity:.
1 The shoreline is suffering from severe ¢
with some

1 Environmental changes caused by Natural and
Anthropogenic factors.




Objectives

1 To study the Vulnerability of the study area (the
constraints) and integrate those parameters into
physical planning decisions.

1 To study the Potentials and capability of the
area for a sustainable development plan.




I:l Study area




Resolution Merged Image depecting the International Coastal Road

The study area extends between the two branches of the Nile outlets for 160

Kilometers occupying the Northern delta coastal zone between 30° 25 and
31° 55 East and 31° 36 and 31° 20 North




Nile Delta
Potential impact
of sea level rise
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Geological Units

Aquifer Units
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sand dunes - water body @
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Northern Nile Delta Base Map
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Survey of Land Vulnerability
through change detection

m Erosion of the shoreline threatens the
coastal development projects.

m Anthropogenic factors cause changes
in land cover leading to environmental
deterioration.



Shore Line Change Detection Model
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Results




Classitying the shoreline

Based on the change detection model

Buffering of Shore Line Sectors
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Result of land inventory and Trend of
Land use Changes

Land Cover 1987 y40(0]0)
Category

Area Percentage  alfs:! Percentage
Km sq Km sq

Water 545.518 18.73 904.0

Urban 51.045 208.0

Sand deposit ~ 206.592 78.0

Sand dunes  153.868 m 65.0

Sabkha 159,795 m 120.0

Vegetation 1065.510 36.59 1353.0

Bare Land 703.246 24.15 160.0

Total 2887.00 100.00 2887.00
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Suitability Mapping for the
Northern Nile Delta Coastal Zone,

considering the stress of
Sea Level Rise



Define the Criteria for Urban development based on the
environmental baseline information

Constraints Factors

Wetlands )
Elevation

Water bodies
Shoreline status

Sand dunes

Road network

Cultivated land Proximity to roads

Irrigation network

Coastal road

Shoreline (buffer)



comra o nd The Constraints Maps

Constraint Map for Coastal Road

Constraint Map for Urban
EE sand dunes buffer [ others

Constraint Map for Sabkha

B cosstal road buffer [ others

Constraint Map for Irrigation B urban areas [ others

B sabkhabuffer [ others Constraint Map for Shore line

W iigation [ others

Constraint Map for Roads
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Land Suitability Model for Urban Development

Satellite Image Topographic Map

Recode to Binary image

Map Overla
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Constraints

Factors
Water buf
Shore buf | Shoreline
Dunes buf ‘ Sand dune
Road buf
Criteria No buf
(Elevation No buf
(2 m)
No buf
No Buf Sabkha

. 2

Suitable Lands




Results



Model Result
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Model Output Classified according to the Digital Elevation Model (DEM)
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Overlay: Suitable Lands with Proposed Recreational Use
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Areas and Percentages of the distribution of elevation zones in the
Suitable lands

Area (in Square | % of the overall
Land Elevation kilometers) Suitable Lands
Area

1-meter above sea level 27.719 67.938

2-meters above sea level 3.642 8.926

>=3 meters above sea 1.813 4.444
level




Conclusion

study area is undergoing

ANAEESY

reflected in the
trangformnation of the wetlands either to water bodies used as
fish farms or dried up for urbanization.
L Tesw swater bodies emergecd due to sea water intrusion raising
the ground water level and the conversion of wetland to fish
farms amounting to 41.3 sq km.

o7 while z1iccreiec

97 _.F___. durmg the stud penod.




Conclusion

2 The total area for the overall lands suitable for
urban development amounted to 40.80 square
kilometers.

1 Areas of lands less than 2 meters above sea level

(short-term plans) amounted to 35.348 square
kilometers. Areas of suitable lands for long term
plans amounted to 6.35 square kilometers.

1 RS and GIS proved to be an effective tool for
sustainable land use decisions.
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