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English summary

Climate change is a long-term shift in the statistics of weather (including its averages).
The last decade of the 20th Century and the beginning of the 21st have been the warmest
period in the entire global instrumental temperature record, starting in the mid-19th
century. It is well recognized that climate changes have already caused increases in
average global temperatures and is expected to continue rising temperatures. As a result
of continued temperature rising, it is expected to give rise to many important phenomena
including sea level rise (SLR) and increase of frequency and severity of extreme events.
Extreme events include heat waves, marine storm surges and flash floods the mean
annual global surface temperature will increase by 1 to 3.5°C by the year 2100, Scientists
predict the Mediterranean will rise by a range of 30 centimeters to one meter by the end
of the century but still a one-meter rise in the level will possibly submerge important
parts of Alexandria. Human activities are releasing greenhouse gases into the
atmosphere carbon dioxide is produced when fossil fuels are used to generate energy and
when forests are cut down and burned. Methane and nitrous oxide are emitted from
agricultural activities. Rising level of greenhouse gases are already changing the climate.
These gases control the way natural energy flows through the climate system. Climate
models predicated that the global temperature will rise. A large part of the growing
human population in the world’s coastal zone is vulnerable to storm surges and other
disasters. More than 2000 million people were estimated to be at risk from coastal
flooding, a number to be tripled by the year 2100. The concept of vulnerability to impacts
may be confusing but essential concept to understanding and responding to the integrated
impacts of SLR on the coastal system. Vulnerability has been defined “the degree to
which a system is susceptible to, or unable to cope with, adverse effects of climate
change, including climate variability and extremes. important indicators of coastal
vulnerability include (number of people affected — number of people at risk- land area
loss — capital values loss)Global-mean sea-level rise is one of the more certain
impacts of human- induced global warming. Sea level changes are caused by several
natural phenomena the three primary contributing ones are: ocean thermal expansion,
glacial melt from Greenland and Antarctica in addition to a smaller contribution from
other ice sheets- and change in terrestrial storage. Among those, ocean thermal
expansion has been expected to be the dominating factor behind the rise in sea
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level. It is predicted that with global warming, global average sea levels may rise
by between 7 and 36 cm by the 2050s, by between 9 and 69 cm by the 2080s and 3080
cm by 2100. The impacts of SLR will not be globally uniform, because of local variations
in vertical crustal movements, topography, wave climatology, long shore currents, and
storm frequencies. Low gradient coastal landforms most susceptible to inundation include
deltas, estuaries, beaches and barriers land sand coral reefs. Regions at risk include the
Low Countries of Europe eastern England, the Nile Delta in Egypt, the Ganges—
Brahmaputra, Irrawaddy, and Chao Phraya deltas of south-eastern Asia, eastern
Sumatra, and Borneo. In the United States, the mid-Atlantic coastal plain, the Florida
Everglades, and the Mississippi delta will be particularly vulnerable. Developing
countries are certainly identified as mainly at risk. The consequences of SLR for
population location and infrastructure planning in developing countries should definitely
be reviewed by the developing world. From the World Bank (WB) report Dasgupta
has noted that Egypt is considered one of the top five countries expected to be
mostly impacted with a -Im MSL in the world. Results from studies on various
aspects of the impacts and possible response to SLR on the Egyptian coast indicate that a
sizable proportion of the northern part of the Nile Delta will be lost to a combination of
inundation and erosion, with consequent loss of agriculture land and urban areas.
Furthermore, agriculture land loss occur as a result of soil salinization estimated that for a
-1 m SLR, about 2,000 km2 of land in coastal areas of lower Nile Delta may be lost to
inundation.

The main objective of this study is to use modern techniques of GIS and surveys to

properly identify risk areas in Abu Qir region.

e Collection, analysis and interpretation of available data and indicators on various
spatial and administration sectors of the region.

e Buildup an accurate Digital Elevation Model (DEM) for Abu Qir region

o Identify vulnerable areas exposed to SLR.

e Suggest needed adaptation techniques.

Abu Qir Bay region is a part of Egypt located in the southern part of the Mediterranean is
well known promising tourist, industrial and agricultural site. The coastal zone hosts
important ecological habitats economic centers and agricultural resources. Lake Idku is

an important sanction to migrating birds and aquaculture. However, development in the



region has been limited by low quality water resources due to excessive pollution and soil
salinization which led to continuous deterioration of land productivity in the region. In
addition lack of infrastructure, shortage of institutional capabilities and low awareness
constitute strong obstacles against development in the region. It is lead to put Abu Qir
one of the most regions affected to SLR. The main objective of this thesis is identify and
assesses vulnerability of Abu Qir to MSL, Identify and discuss potential options for
adaptation in Abu Qir Bay region. The methodology could be replicated with other
similar regions suffering from the same limitations. High resolution satellite imagery
combined with geographic information system GIS and ground based monitoring of
coastal water quality are analyzed to identify high sensitivity areas in terms of excessive
land use changes in the region. Pollution modeling and potential control have been
carried to assess possibilities for sustainable development. GIS analysis is used to present
an iterative plan for development of the region. The following steps are used to building
GIS for Abu Qir region.

e Digital elevation model (SRTM) and contour elevation lines map

e Land use map (1:50,000 scale, (2011), Egyptian Survey Authority)

e Socioeconomic data: population, employment, distribution of population in different
economic activities was obtained from (CAMPAS 2006)

After building GIS in study area, Abu Qir region is classified into High risk areas affected by

SLR between -1m to -4m under MSL, Moderate risk areas between Om to 3m above MSL and

low risk areas between 3m to more than 3m above MSL based on DEM.

Results indicate high prospects of sustainable development of the region for industry and tourism

by encouraging private business, development of institutional capabilities for infrastructure and

upgrading of awareness. In particular, the following specific results have been obtained:

A detailed GIS has been established and the following analysis has been carried out:

More than twenty layers of baseline data and maps of the region has been collected,
verified and encoded.

Sensitivity analysis has been carried out to identify and assess high sensitivity areas. It is
found that 49% proximity of cultivated lands located in high risk areas between -4mto -
1m under MSL, 26% proximity located in moderate risk areas between Om to 3m above
MSL and 25 % proximity located in low risk areas between 3m to more than 3m above
MSL. It is found that 34% proximity of industries located in high risk areas and 66%

proximity located in moderate risk areas. It is found that 5% proximity of residential areas
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located in high risk areas, 40% proximity located in moderate risk areas and 55%
proximity located in low risk areas. About services in Abu Qir region, it is found that 10%
proximity of schools located in high risk areas, 75% proximity located in moderate risk
areas and 20%proximity located in low risk areas. It is found that 84% proximity of
hospitals located in moderate risk areas and 16%proximity located in low risk areas. It
found that 75% proximity of health units located in moderate risk areas and 25%
proximity located in low risk areas.
Results indicate high vulnerability and severe economic losses in Abu Qir region especially coast
line in western study area suffering from erosion along most of Abu Qir bay. According to (El
Raey 2010)™, the coastal cities of the Nile delta are seriously vulnerable to a SLR of 50 cm,
which may result in population displacement of about 2.0 million. Study area exposure to sea
level rise especially storm surges as a result increase in temperature. According to (El Sharnouby
et al 2010), during the last few years, significant erosion occurs along most of Alexandria’s
beaches as a result of sediment starvation, coastal processes and sea level rise. According to(El
Raey et al 2010)*,a presumed sea level rise of only half a meter could diminish most of the
region coast on Abu Qir bay. About a quarter of total lands cultivated with high quality dates will
be inundated, apart from about one-third of the total urban area with its various urban land uses.
Broad range of present population will suffer either due to loss of their residential shelter. It is

found that the best recommended to SLR is alarm warning systems.

From analyzing the results of this study it could be concluded that

e Both temperature rise and the associated sea level rise associated with climate

change could have serious impacts on Abu Qir region.

e The rapid growth of slum areas, located in villages to the south of the study
area which is already highly vulnerable to the impacts of sea level rise, present
a major vulnerability that could occur during the coming few decades without

appropriate planning.

e Archeological sites represent one of the most valuable sensitive resources in
Abu Qir region since most of these resources are located in low lying areas
and are highly vulnerable to impacts of sea level rise either by inundation or

by water logging.

e Agriculture and fishing sectors which present the first and largest economic

sectors in Abu Qir region are also vulnerable to climate change and the people
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working in these fields are exposed to loss of their jobs by any change in the

climate.

e It is found that 49% proximity of cultivated lands located in high risk areas
between -4m to -1m under MSL, 26% proximity located in moderate risk areas
between Om to 3m above MSL and 25 % proximity located in low risk areas

between 3m to more than 3m above MSL.

e It is found that 34% proximity of industries located in high risk areas and 66%

proximity located in moderate risk areas.

e |t is found that 5% proximity of residential areas located in high risk areas,
40% proximity located in moderate risk areas and 55% proximity located in

low risk areas.

e About services in Abu Qir region, it is found that 10% proximity of schools
located in high risk areas, 75% proximity located in moderate risk areas and
20%proximity located in low risk areas.

e |t is found that 84% proximity of hospitals located in moderate risk areas and
16%proximity located in low risk areas.

e It found that 75% proximity of health units located in moderate risk areas and
25% proximity located in low risk areas.
This study then gives an alarm on the serious impacts of SLR on Abu Qir, beaches and land

losses, socioeconomic hazards and losses of culture heritage.

It is also recommended that:

1. Ministry of Manpower and Immigration adopts GIS techniques for collecting
and analyzing changes of manpower data employment due to climatic and land
use changes

2. Ministry of Manpower and Immigration upgrade its office in the region for
vocational training and exploring job opportunities

3. Ministry of Investment to explore investment opportunities of the region to
upgrade the economic situation

4. Upgrade awareness of the population of the region on risk reduction and
adaptation options to climate changes and risk of sea level rise.



Appendix

Questionnaire on Abu Qir Region

© NaAME....ootiiiiiii e (Optional)

o Sex: [ ] Male [ IFemale

o Age: [ lUnder21 [J21-30 [ 13140
[ ] 4150 | 51 and above

e Province or gOVErnorate: ..........ooevuiveieiniininiiniaiiiiann
®  OCCUPALION: ..nniiniiiti it eeeanen

e Do you have any extra job or profession?

[Yes what is this?  .......oviiiil

[ INo

e Marital Status

[ Married L] Single | I Divorced [ | Widowed

e Educational Status

L] Read and write L] Can’t read or write

LA university degree or higher

e Number of family members residing in a the same house ( )

e Is there anybody in the family work abroad?

[Ives [ ] No

e Do you agree to travel illegally (illegal immigration)

[Ives [ INo

¢ What do you think the risks associated with migration from your point of
view?



e How many person works in the family? ( )

e Isthere any work for women at the house?

[Jyes [ INo
] Poultry farming ] dairy industry
] sewing

e Does the region need any public services? What is it?

[ ] Yes [ ] No

e Types of schools that needed in the region

|| Primary || preparatory |_Isecondary

e Isthere any nearby medical center?

[ ] Yes ] No

e Is there any member in your family suffering from chronic diseases such as:

[] Allergies diseases [] Kidney disease | IBlood
pressure || Diabetes heart diseases [ I cancer

[l other diseases

e Does the community suffer from any source of environmental pollution such

as:

Noise ] yes [ Ino
Drinking water [] yes [ Ino
Garbage [] yes [ Ino
Factories exhaust ] yes [ Ino
Sewage ] yes [ Ino
Contaminated foods [ | yes [ Ino

e Do you feel any problems with roads?

[ Ives [ INo

If the answer was yes, is it:

YYY



| I Lack of transportation
[] Unpaved roads

[ I The lack of governmental transportation (Buses)

Do winter storms affect any of the following?

[] Electricity [ I sanitation [ Istreets

[lthe movement of vehicles [ lother

Is there any NGOs providing services in the area? Does it have any significant
role?

[Ives [ INo

Are there any tourists in this region?

[ ] Yes ] No

Does the rate was the same even before the revolution?

[ ] Yes ] No

Do you know or hear anything about the problem of Climate Change? What is
the extent of your knowledge?

Can you do any other work if your career affected by climate change?

[Ives [ INo

Does the rise of the sea level could effect on the activities and crafts? And
how?

What are the areas that most affected by the sea level rise from your view
point?

Do services works with its full strength in severe winter storms?



[ IYes [ INo

e Do you expect a Tsunami like what happened in Japan with taking into
consideration the difference between the ocean and the Mediterranean Sea?

[ Ives [ INo

e From your point of view do you think that there are any procedures or
adequate preventive preparations to face these risks?

[ Ives [ INo

If the answer is yes what are the procedures and preparations that are available to
address these potential risks?

If the answer is no what are the procedures and preparations that you think necessary
in order to confront these dangers?

e Do you believe that there is sufficient awareness of these risks and how to deal
with it or face it?

[Ives [ INo

e What are your suggestions to confront this danger?

e Where do you get your information?
HRRY;
[ Radio
[] Newspaper
|| Friends
[ ] Internet
[ Mobile services news

[ lother

Thank you ...........
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