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The Earth Atmosphere as Seen from the Space




Ancient Greece and
Climatology

The Tower of the winds in Plaka




Climate Change

mWeather: Is the state of the Environment at a specific moment

mClimate: Is the mean weather conditions during along time period (e.qg.
30 years) and over a large region (al least 100 Km)

mClimate change forecasting does not show the weather state at a
specific time and place but an indication on how the weather will be

m The indices that affect the climate are
The solar radiation
The chemical composition of the atmosphere
The see temperature and the ocean waves and currents
The ice cover of the poles
The biosphere (woods, cultivated areas)
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Projected changes in global temperature:
global average 1856-1999 and projection estimates to 2100

Global average temperature in “centigrade
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Without the greenhouse gasses the Earth temperature would have
been about -19 °C while today is +14.5 °C




Snowpack supply from

shrinking glaciers

Reduced water
Glacier melt

Forest fires

Warmer, drier

summers and earlier
springs may lead to
increased forest fires.

Extreme weather

A possible increase

in extreme weather
e.9. tornadoes,

\ hail storms, heat waves,

droughts, dust storms,

floods, blizzards

A possible reduction
of snowpack could
change water supply.
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Changes in Temperature , Sea Level
and Northern Hemisphere Snow Cover
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Sea level rise, cm
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The Nelometer on the island of Elephantine (Upper Egypt)




Reconstruction
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The mean rainfall in the Mediterranean region during winter from historical and other

sources from 1500 to 2002, (Luterbacher et al., 2006).
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The frozen Thames in 1677. The same happened in 1683, 1814 and 1953




Atmospheric Carbon Dioxide Concentration
and Temperature Change
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The number of urban dwellers has risen from 600
million in 1950 to 2 billion in 1986 and If this_growth
continues, more than one - half of the world’'s
population will live in cities by the end of this century,
where 100 years ago, only 14 percent lived in cities
and in 1950, less than 30 per cent of the world
population was urban. Estimations show that urban
populations will occupy 80 % of the total world
population in 2100. Today, at least 170 cities support
more than one million inhabitants each.

As estimated, in the United States, 90 percent of the
population is expected to be living in, or around, urban
areas by the year 2000.

urbanisation
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Population of selected major cities of the world by region (millions)
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Urbanization leads to a very high increase of energy use. An 1 % increase in the per
capita GNP leads to an equal (1.03), increase in energy consumption. However, an
increase of the urban population by 1 % increases the energy consumption by 2.2 %,
i.e., the rate of change in energy use is twice the rate of change in urbanization.
Comparison of the energy consumption per capita for the inner and outer parts of
selected cities shows that the consumption in the inner part is considerably higher. Inner
London presents to 30 % higher energy consumption per capita than the outer part of
the city.







- the use of more appropriate materials,
- increased use of green areas,
- use of cool sinks for heat dissipation,

- appropriate layout of urban canopies, etc.,

to counterbalance the effects of temperature increase.




Improve the quality of the urban environments

Development of efficient codes and
egislation

ntroduction of energy efficiency
technologies In retrofitting of buildings

Appropriate  solutions to decrease the
penetration of air conditioning







Mitigation Techniques — Development and Testing of Highly Reflective
Materials

Phase 1 : Study and Classification of Natural Materials Phase 4 : Development

and testing of Colored
Highly Reflective
Materials with PCM

Phase 2 : Development

and Testing of Highly
Reflective White ,
Coatings

—— Phas:g 5‘|: Development
- ,and Testing of

- Thermochromic.

Phase 3 : Development =~
and testing of Coloret

Highly Reflective.
Materials S B




Case Study : Improving the Microclimate in
The Historical Center of Athens.

Client : Elliniki Eteria and Ministry of Environment >
And Urban Planning \ 2@ \ "
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Improving the Microclimate in The
Historical Center of Athens

The specific strategy to improvethe
microclimate in the area involved
actions like : :

- Increase of the green spaces
- Use of Cool Materials

- Reduction of the anthropogenic
. heat

- Proper Shadlng
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Improving the Microclimate in The Historical Center

F)ﬂ'?r

of Athens

Existing Situation -
Surface Temperature

T Surface

unter 289.27 K

29927 big 30X K

0211 bis 304.96 K

304 96 bis 307 B0 K
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Improving the Microclimate in The Historical Center
of Athens

Air Temperature -
Proposed Layout

Pot. Temperature

unter 302.05 kK
302.05 his 30213 K
30213 hig 302.21 k
30221 his 302.28 K
J02.29 bis 30238 k
302,38 his 302 45 k
30246 his 302.54 K
302.594 his 30262 K
302.62 his 30270

oher 30270 K
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FUTURE RESEARCH

Better understanding of urban climatoelogy in conjunction
with the global climate ehange

Further improvement of new materials so that the energy
spending in large cities will"be reduced

Integration techniques for urban buildings incerporating
bioclimatic design cool facades better isolation and
energy production with PV elements:

The real zero CO2 emitting building is needed

and COm pIeX IS




Thanks for your
attendance




