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Egypt - Climate Change Concerns

e As the home of one of the oldest civilizations

on the planet, Egypt's concern about global
climate change and its consequences on
sustainable development.

e Egypt is a sighatory to the 1995 United

Nations Framework Convention on Climate
Change (UNFCCC).



Impacts of climate change in Egypt

Egypt is vulnerable to climate change impacts in vital areas
threatening the sustainability of its natural and socioeconomic
systems.

The rise in sea level threatens Egypt’s long coastal stretch on
the Mediterranean and the Red Sea with potential damages to
tourism industry, a major contributor to the Gross Domestic
Product (GDP), as well as impacts on the entire ecosystem.

Climatic changes will also impact agricultural productivity and
fisheries, thus influencing the country's food supply.

Rise in temperature and heat waves threat the public health
and affects activity and productivity.
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Water Shortage

Egypt’s water supply is primarily dependent on the second
largest river in the world, the Nile.

The mean annual rainfall in Egypt varies from a maximum of 180
mm/year on the north coast, which extends for a distance of 1000 km,
then decreases to an average of 20 mm near the city of Cairo, and
diminishes to as little as 2 mm close to the city of Aswan in upper Egypt
(Egyptian Environmental Affairs Authority, EEAA).

Adaptations

Water management is one of the most important adaptation actions.
Adaptation options include measures to improve rain-harvesting
technigues, increasing extraction of ground water, recharging
groundwater, water recycling water, water desalination, and water
conservation , reducing evaporation (through transportation canals and
reservoirs)
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Why is the urban environment
vulnerable to UHI

L1 Most greenhouse gas emissions that contribute to global
climate change come from urban areas. These emissions
therefore contribute to both local and global scale weather
and climate modification. Further urbanization will increase
emissions originating from cities. Investigation of the larger
scale impacts of urban emissions is seen as an important area
of future research.

L1 Itis therefore important to study urban climates not only
to the local environment but also to the state of the
environment for the planet as a whole.



Why Do We Care About Heat Islands?

U Increased energy consumption: Higher temperatures in summer increase
energy demand for cooling and add pressure to the electricity grid during
peak periods of demand.

L Elevated emissions of air pollutants and greenhouse gases: Increasing
energy demand generally results in greater emissions of air pollutants and
greenhouse gas emissions from power plants. Higher air temperatures also
promote the formation of ground-level ozone.

U Compromised human health and comfort: Hyperthermia is elevated body
temperature due to failed thermoregulation that occurs when a body
produces or absorbs more heat than it dissipates. Extreme temperature
elevation then becomes a medical emergency requiring immediate treatment
to prevent disability or death. Respiratory difficulties, heat cramps and
exhaustion, non-fatal heat stroke, and heat-related mortality.

U Impaired water quality: Rapid temperature changes can be stressful to
aquatic ecosystems.



Climate Change Vulnerability
and Impacts on Cities

LISome cities are vulnerable to climate change
impacts. Particular vulnerabilities can be :

ITo environmental exposure ( storm, sea level
rise and land subsidence, flooding, drought)

1Socio-economic sensitivity (population, assets
threatened).

Inverse adaptive capacity, that is, its inability
to adapt.
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UHI Vulnerability Concepts

L Exposure : is influenced by :

(1) The extent of the urban heat island in a given city
(2) climate change (heat waves).

L) Sensitivity : is differentiated into :

(1) sensitivity of the population (poverty, age, )

(2) medical coping potential (availability of hospital
care) wo 2004.

L) Adaptive Capacity: is differentiated into :

(1) adaptive capacity of the urban system.
(2) adaptive capacity of the population.



Urban Climate
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Tanta city

U Tanta is located 94 km north to Cairo. Average area
1,942 km?.

L Egypt’s fifth largest populated area, with an
estimated 450,000 inhabitants (2005). Population
density 150 person/Acre.

[ The city can be considered both as an industrial city
as well as an agricultural centre. Among its industries
cotton ginning, petroleum refining, flour milling,
wool spinning, cottonseed oil extracting, tobacco
products and processed food.

U The industrial zone lies in the south eastern part of
the city. (area 76,132 sg.km)
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Detection of the Heat Islands in Tanta Region
using Landsat TM, ETM thermal bands

L] Surface Heat Measurements :

[ Some Satellite images (such as Landsat TM, ETM) provide a
surface-based measurement that records energy (wave
length in thermal bands) reflected and emitted from the
land , including built-up areas, vegetation, bare ground, and
water.

U Landsat TM, ETM thermal bands thermal infrared bands
(10.4-12.5 um) were used for mapping UHI for Tanta city.

U The digital numbers (DN) were converted to radiance.
U The radiance was converted to surface temperature
using the Landsat specific estimate of the Planck curve


















Findings
L Some hotspots in the city were inspected through field
Investigations:

U The industrial zone and the railway routes have highest
surface temperature reaching 34.93 degrees Cin 1998 and
reaching 37 degrees in 2005 in Summer early mornings.

] Hotspots were detected over industrial zones reaching max
45 degrees C in 1984 and 35 degrees Cin 2005 in summer
early morning.

U Higher temperature degrees were detected on mixed
building (such as residential and garages, workshops) rather
than pure residential buildings (field investigations).

L The remote sensing data provides not only a measure of the
magnitude of surface temperatures of the entire
metropolitan area, but also the spatial extent of the surface
heat island effects.



Deriving some UHI Vulnerability Indicators and index in a City
RS and GIS

1. Generic social vulnerability indicators
- Percentage of young children
— Percentage of elderly people
— Percentage of households living below poverty level.

2. UHI specific social vulnerability indicators (GIS)
— people located in slums
— people located in high density built-up areas.
— people located in zones with little or no open green areas.
— People in homes with poor facilities (quality of water, sewage, electricity)
Poor , low income people ; can not afford air conditions .

3. UHI speC|f|c physical vulnerability indicators (RS)

Buildings located in slum zones

— Building located close to industrial zones, public garages, ..

— High density buildings (several floors, narrow streets, ..)

— Low Percentage or lack of green areas.

— Percentage of open areas.

— Percentage of asphalt roads and highways lacking trees
and shades.

4. Capacity indicators
— Awareness.
— Government Programs for improvements of the environment in cities.
— Improve health care.



Conclusion and
Recommendation




Space Based Images Role in UHI

Space - based derived images can help decision makers in developing
compatible strategies (to reduce climate-related impacts / risk) i.e. “climate
risk management.

Thermal remote sensing is a base for measuring, mapping and analysis of
UHI.

High resolution images provide a great potentiality to examine, analyze and
mange the urban environment.

Medium resolution images provide a source for studying the geographical
features, location parameters of a city, growth and changes over time .

Hyper-spectral images can provide more information on roof building
materials, emissivity, etc..)

Laser scanning (LIDAR) data provide 3-D models which in turn help in
understanding the urban fabric and geometry influencing urban climate.

In-Situ data and GIS spatial models should be integrated with RS technology
for studying the vulnerability of a society and risk assessment.
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UHI Risk Mitigations and Resistance
Programs Adopted by the Egyptian Government

Egypt has challenges and opportunities to reduce the heat island effect using
some Strategies and Programs. Example of such programs are:

Integrating the climate change issue in plans and programs
(for example the UHI city possible reduction of impacts, programs and plans)
Less buildings densities (urban fabric) in new cities.

Adopting proper waste management systems (recycle solid waste, water
treatments).

Increasing trees and green areas.

Improving public transportation systems and infrastructure.

Switching to green energy plans (solar, wind,..)

Increase public awareness about urban heat islands.

Promote health care related to environment and heat waves.

Local treatments for existing buildings such as green roofs, treated building
materials (with less heat absorption, albedo, ..etc)




Researchers’ needs

U In order to be able to assess Vulnerability in urban areas, we
need to integrate demographic information (social status,
economic status, political,...). We need to integrate information
about exposure (elements at risk) e.g. the built-up environment
(types and conditions of the buildings, building densities,
transportations systems, drainage systems, waste management
system, 3-D city models) with the information derived from
remotely sensed data.

L] Remote sensing provide a great potentiality to detect, quantify,
compare, visualize and analyze hazards, vulnerability and risk.
Improvements in the spatial and spectral resolution of current
and next generation satellite-based sensors, (in more detailed
representations of urban surfaces ,availability of low cost, high
resolution portable thermal scanners ) are expected to allow
progress in the application of urban thermal remote sensing.







