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Presentation outline

= Introduction to climate change
- |

= Causes

= Projections




3 Weather - Clima’re

e Weather is the state of the meteorological
parameters and phenomena over a specific location
and a specific time

* Climate is the average weather over a period longer




3£ What causes changes in climate?

 Solar radiation/acitivty

* Earth’s orbit around the i
e Continents’ movement ‘3\
* Volcanic eruptions

* Greenhouse gases!

©The COMET Program



¥ Climate change - What is it?

* Climate Change is the variation of globél climate and

specifically variations of meteorological conditions that

refer on long time scales (decades to millennia)
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Is global warming real?

Jan-Dec Global Surface Mean Temperature Anomalies
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snsiimls__

T

\ .||.[ru|I|I|I||||||H|

" Qcean

1 0
0.0
-1.{}

=1 1.0

i i
1 l L] L] L] I I 1 L]

Land

o e

_-I|I||-|1-' s

'|'-'|||-' f"||l'||"|'| I

= 0.0
-1.0

L o
C 4.0 F

_.|_|,_.||.l!.1||.l‘|l\“||‘”f

13.0
=12.0

1.0

0.0

—-1.0

1880 1900 1920 1940

1960 1980 2000

NCGDC / NESDIS | NOAA

-2.0
-3.0

-4.0




Arctic Sea lce Extent

(Area of ocean with at least 15%

=
L]

—
=2

-
™

-
=]

=
(=]

e
8
£
-
:
s
]
5
th
=
S
E
€
8
=
[T]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

National Snow and lce Data Center

Arctic sea ice cover

.

st - A AT

Vernagtferner glacier, Austria
United Nations Environment Program



Is it the first time?

=-150.000.000 years _
+6 °C !

1DDE! kyr ago

Stages of
ﬂ} Glaciation
Cold

-30.000 years
-6 °C

Milankovitch Cycles

Eccentricity Obliquity Precession




)¢ Anthropogenic contribution
to climate change

.

e Greenhouse effect

e Air pollufion




4. Greenhouse effect

Outgoing longwave
radiation
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" Greenhouse gases
~ : Carbon dioxide - CO,

Nitrous oxide - N,O

Methane - CH,




Natural or anthropogenic sources?

Grey Areas = Interglacials
Matural CO; Range
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#  Land use changes

e Deforestation (1/3 of worldwide in South
America — mainly in the Amazon region)

* To create agridultural land and pastures

* 1.6 billion tones /year of greenhouse gases are




Land use changes




Air pollution

Anthropogenic:

* Biomass burning
* Industrial activities Aerosols production

Higher albedc/

o

 Transportation means

Scattering and

absorption \




How we observe the changes?

©OUCAR | NCU

Natuonél Scnence Foundahon, photo by Sheve Roo J




%  Modern observations




Climate models - Projections

* Climate models: are complex models that “run” on large computers
and use meteorological observations, greenhouse gases and solar
radiation as input data in order to simulate the evolution of climate
by numerically resolving fundamental laws of physics

Horizontal Grid
(Latitude-Longitude) .

Vertical Grid
. . Height or Pressure
Three fundamental principles: - =k

(i) conservation of
(i) energy conservation
(iii) conservation of mass

UNCERTAINTIES??




limate models - Projections




Global GHG emissions (Gt CO»-eq/ yr)
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Temperature increase
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* Impactsof Climate Change

* Temperature increase
* |ce melting — Sea level rise

* Change in precipitation regimes

* Changes in extreme events (floods, heat
waves, droug

34
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Climate change - Eastern Mediterranean

TX JJA (2040:2069-1961:1990) TX JJA (2070:2099-1961:1990)

Lelieveld et al., 2012




Climate projections: Heat waves
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Energy demand increase

No of days with high CDD (>5)
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Cooling Degree Days:
CDD,; = max (T; — 25°C,0)

Severity of summer conditions ->
Energy demand for buildings

CDD(>5):
Heavy cooling demand

Christos Giannakopoulos, Manfred Lange, Effie Kostopoulou




Impacts on health (examples)

Spread of vector borne diseases due to

climate change

Winter RH
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Waldock et al., Pathogens Global Health, 2013

= Air pollution (O,, aerosols) and mortality

|
A
~
- . S { .
¢ ) / ) A4 L /
li Y WA !
_40 % {.hy- A ;‘:7«,
T B o T o TSI
LC mortality from dust (people/(100Km)*)
60 L A'_’J Loabliil | 7Y TRT ) 1 T | 2 3 | T
g .~ Y « Vv \3.1 o A ““
i P 5D ®RE - ~F
w3 Mg oS " S B S
3 L s 7 RS ) 3
20 E » "% }x' 2R 0 T -
E “\i,j,r - ( o ¥ V' <§ 2
0 4 o L 1 0/ \ﬁ\,f:,.“ i £
E \ ) \ \ ¢ e A 3
E \ (3P N E
=20 s g C N R
E an: = L T \ :
-40 3 ) v AF
= I I lllll ) I llllllll T T T T
-100 0 100
[ ()
0 4 8 30 70 200 600 1000 5000

Fig. 2. Global premature mortality by cardiopulmonary disease
(top) and lung cancer (bottom) (in individuals per 100 x 100 kmz)
due to dust (DU> 5) for the population > 30 yr in 2005.

Giannadaki et al., Atm.Chem. Phys., 2014



Impacts on agriculture

1961-1990

45°N

Example: Thermal effect on

?%ﬁ

— ¥

'
‘ A
¥ ~
L

35°N
potential yields of wheat o )
. o A
(durhum wheat) using the ~ 2s-
15% 3% | 55%
agro-ecological zones method
2041-2070

(GAEZ) and results from
PRECIS regional climate

model.

25°N

45°N 1 4

35°N -

55°E

Kg/ha

6390
6250
6060
5880
5760
5660
5480
5260
5070
4910
4660
4270
3860

6390
6250
6060
5880
5760
5660
5480
5260
5070
4910
4660
4270
3860

2011-2040

45°N - y T
e A A » .
4 2
3N ~' g ‘
S \
\l"
) J
25°N] ®» ™ ‘
15% | 35% " 55%
2071-2099
45°N -
35°N -
25°N -

T T T T T T T v
15°E 35°%E 55°E

Kg/ha

6390
6250
6060
5880
5760
5660
5480
5260
5070
4910
4660
4270
3860

6390
6250
6060
5880
5760
5660
5480
5260
5070
4910
4660
4270
3860

Change in Yield potentials of durum wheat in the EMME region
in throughout the 21% century
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Possible lmpacTs for Cyprus

* Energy

-1bqﬁmn
e Health

e \Water
resources

Plants/
Animals
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NASA / The Visible Earth / The COMET Program
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