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Carbon dioxide
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Global atmospheric concentrations
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Annual Anomaly (°C)
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Fic. 2.1. Global annual surface temperature departures (°C) from the 1961
to 1990 average. The 95% confidence limits for the annual global estimates
are shown (black error bars). [Sources: NOAA/NCDC; The Hadley Centre
for Climate Prediction and Research and the Climate Research Unit of the
University of East Anglia;: and NASA GISS]




A scientific consideration of climate (I)

Crucial experiments like the famous experiment of
Michelson e Morley are not possible in climate science
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A scientific consideration of climate (1)

We can male experiments if we represent the climate
system via a set of mathematical relations: the equation
of climate.
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The equation of climate are very difficult, but they can e
be solved by numerical methods.
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We can then treat very complex mathematical equations,
paying the price of a enormous number of elementary
¢ operations.

INGV - Istituto Nazionale di Geofisica e Vulc

------



et
The next generation o k/
numerical models will ke i
""j,"" new, more powerful, tel&:opes g
4 or particle accelerators and they
-+ will allow us toTook further into
~ the working of the Earth climate
more accurately, extensively and iﬂ

> reliably.
P o AN S NS — g

ly

e i

© er:k Scott } 3 =y



Grids for Earth
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Mean JAN Precipitation Global 30km Resolution |

Mean Jan convective precipitation (mm/day) T318

60N

30N *

EQ

308 1

60S -




CO2

CH4 Concentration (ppbv)

Scenarios

L

4504 —— A1B <
1 =-=-=--A1T
3 1 ====== A1FI
R -
c | B1 -
% m—; B2 o
= —— 1592a -~
g ]
E_ -
K ] .
< as04 ===-="
z o
T = 1 ~ T T T T I s
CH 4 2000 2020 2040 2060 2080
Yaar
| | |
——A1B L
-==-A1T [
------- A1FI
A2 C
— B1
—B2
—— 18923 -
R [
n,
o o =
1 T [ T | T T I T
2000 2020 2040 2060 2080 2100

2100



THE SCENARIO SIMULATIONS
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THE SCENARIO SIMULATIONS
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SCENARIO:

A2(2001-2050) - 20€(1951-2000) JFM
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SCENARIO: A2 - 20C precipitation
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Projected sea level change is not globally uniform
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Sea level change due to ocean density and circulation change during 21st century
(2080-2099 relative to 1980-1999) under AlB, average of 16 AOGCMSs, shown
relative to global mean. Spatial variation is about 25% of global mean.
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Observed ice-sheet changes and rapid ice-sheet dynamics
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Flow accelerations of some near-coastal areas of the Greenland and Antarctic
ice sheets, estimated as 0.32 mm yr-! sea-level rise (the central value for
Antarctic imbalance 1993-2003 plus half of Greenland imbalance, with other

half from accelerated surface melting).

Local warming (air or ocean) is implicated, although changes in ocean

circulation also may have contributed.
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The climate in 2005:the Arctic
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IG. 5.7. Time series of the variability of ice extent in
arch (maximum) and September (minimum) for
he period 1979-2005, normalized by the respective
onthly mean ice extent for the period 1979-2005.
Based on a least-squares linear regression, the rate of
decrease in March and September was 2% decade™!
and 7% decade!, respectively.

Fic. 5.6. Sea ice extent in (left) March and (right)
September 2005, when the ice cover was at or near
its maximum and minimum extent, respectively.
The magenta line indicates the median maximum
and minimum extent of the ice cover, for the period
1979-2000. [Source: NOAA/National Snow and Ice
Data Center (NSIDC)]




The climate 1n 2005: hurricanes
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Fic. 4.23. Satellite montage of U.S. landfalling hurricanes. [Courtesy:
C. Velden, University of Wisconsin—Madison, Cooperative Institute for
Mesoscale Meteorological Studies (CIMMS)]
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Fic. 6.1. African 2005 annual (top) temperature
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NOAA/NCDC]
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The climate 1n 2005: Amazon River
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Fic. 6.18. Rainfall anomalies (mm day') in central
Amazonia during the peak season (December-May)
1951-2005. Black arrows represent drought years 1983,
1998, and 2005.



Barrow The North Slope Site Map
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The project will investigate how global and Mediterranean climates
Interact, how the radiative properties of the atmosphere and the
radiative fluxes vary, the interaction between cloudiness and
aerosol, the modifications in the water cycle.

The economic and social consequences of climate change shall be
evaluated by analyzing direct impacts on migration, tourism and
energy markets together with indirect impacts on the economic
system. CIRCE will moreover investigate the consequences on
agriculture, forests and ecosystems, human health and air quality.
The variability of extreme events in the future scenario and their
Impacts will be assessed.

The integrated results discussed by the project CIRCE will be
presented in the first Regional Assessment of Climate Change in the
Mediterranean area.
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What can we do ?

Mltlgatlon
remove the causes of climate change,
l.e. emissions
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Emissions, concentrations, and temperature changes corresponding
to different stabilization levels for CO, concentrations

(a) CO, emissions (Gt C)
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(c) Global mean temperature change (°C)

7_

61 o

5-

4- <
<

2000 2050 2100 2150 2200 2250 2300

(b) CO, concentration (ppm)

11007
1000+
900- A2
800-
A1B
700
500+
400-
300 . : ; : .
2000 2050 2100 2150 2200 2250
WRE profiles
—— WRE 1000
WRE 750
—— WRE 650
— WRE 550
WRE 450
S profiles

SRES scenarios

2300



Optimists
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