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1) Was ist Klima ?

2) Wie hat sich das Klima in
der Vergangenheit geandert ?

3) Was sind Ursachen far
Klimaanderungen ?

4) Status quo und Szenarien fur
die Zukunft (IPCC Report 2007)
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Klima (griech.) = Neigung

Energie pro Flache
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2) Wie hat sich das Klima in
der Vergangenheit geandert ?

2.1 Temperaturanderungen
In den letzten 1000 und 100
Jahren

2.2 Eis als Archiv far Klimaanderungen

2.3 Tiefe Eiskernbohrungen In
der Antarktis (und in Gronland)




2.1 Anderung der Lufttemperatur

Departures in temperature in “C (from the 1961-1%30 average)
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1961 - 1990
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Lufttemperatur in 2m Hohe fir Bremen 1991-2007
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Lufttemperatur in 2m H6he fur Bremen 1991-2007
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Lufttemperatur in 2m Hohe fir Bremen 1991-2007
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Lufttemperatur in 2m HAhe fur Bremen

o
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Abkuhlung 0.7 °C pro 10Jahre
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Lufttemperatur in 2m Ho6he flir Bremen

AbkuUhlung 0.7 °C pro 10Jahre
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Lufttemperatur in 2m HoOhe flr Bremen 1991-2007

Erwédrmung 1.2 °C pro 10Jahre
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Schematischer Querschnitt durch einen Eisschild

typisch fur

Gronland - - Antarktis

Eismachtigkeit
Eismachtigkeit

Aufsetzlinie

SUmmit
Schneezutrag Akkumulation

Gleichgewichtslinie
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Mittel: 2078 m
max: 4775 m
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500 - 1000 km ca. 2000 km ! 100 -700 km
!

I Abiation I Akkumulation

grafik: &Wlhans certer, 2004




¥ i Ein Eisschild baut
sich aus uber
einander liegenden
Jahresschichten auf.




Das Klima-Archiv Eis speichert
Informationen zu:
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Das “Isotopen-Thermometer” (61230)
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2.3 Tiefe Eiskernbohrungen in
Antarktis (und in Gronland
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Antarktische
Halbinsel

Weddellmeer

Eiskerntief-
bohrungen in
der Antarktis
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Logistik und Bohrtechni
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3) Was sind die Ursachen
far Klimaanderungen ?

3.1 “Orbital forcing”
3.2 Albedo der Erdoberflache
3.3 Treibhausgase

3.4 Bevolkerungswachstum




3.1 “Orbital forcing”

Erdumlautbahn
E . e - Erdschiefe
xzentrizitat m 41,000 Jahre)

(100.000 Jahre) u | radss
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Exzentrizitat
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Quelle: Berger & Loutre (1991 ), Quatern.Sci.Rev, 10(4)
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3.2 Albedo der Erdoberflache

(Ruckstrahlungsvermogung einer Oberflache)

g o} S e ST
T e £ et Rt -

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Beitrag zu Vorl. Wirtschaftsethik, Hochschule Bremerhaven, 4. April 200&



l foto: h. oerter, 2007 foto: h. oerter, 1996

Wald ~20% Wasser~5 % Schnee ~80

Albedo der Erdoberflache
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0 Changes in Greenhouse Gases

from ice-Core and Modern Data

Radiative Forcing (W m ")
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Radiative Forcing (W m~)
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Radiative Foreing (W m)

Schichtdicke Atmosphére nicht maBstablich!
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Kohlendioxid-Gehalt der Atmosphare

Zeit (Jahre vor 2005)
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Quelle: IPCC, Climate Change 2007: The Physical Basis, Summary for F
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Radiative Forcing Components

RF values (W m™) |Spatial scale
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4) Status quo und Szenarien far
die Zukunft (IPCC Report 2007)

WWW.IPCC.CN

4.1 Lufttemperatur
4.2 Meeresspiegel

4.3 Gesellschaftliche und
wirtschaftliche Veranderungen




Multi-model Averages and Assessed Ranges for Surface Warming
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4 cil Informationen aus dem IPC(
' Erhohung der mittleren globalen
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Global and Continental Temperature Change
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Quelle: IPCC, Climate Change 2007: The Physical Basis, Summary for Policy Makers (www.ipcc.ch)
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1961-2003 1993-2003

Gletscher und=
Eiskappen' _ 0.50 +0.18

0.77 +0.22

0.21 +0.35
2.7% [ 0.21 +0.35

Differenz: -0.7 £0.5

~  Informationen aus dem IPCC- e
Meerespiegelerhéhung und Ursache
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Global mean annual temperature change relative to 1980-1999 (°C)
1 2 3 4 5°C

Increased water availability in moist tropics and high [atitudes == e e e e - - - - - - - - | 341 343
Decreasing water availability and increasing drought in mid-latitudes and semi-arid low |atitudes we = w= == (3FS 341, 343

Hundreds of millions of people exposed to increased Water SIress == me mm m= = = = = — - - 13-3';'5“3' 206.2,

Up to 30% of species at Significant” extinctions wjgme| | 4.ES, 4.4.11
increasing risk of extinction around the globe

T4.1, F4.4 B44,
6.4.1, 665, BE6A

Terrestrial biosphere tends toward a net carbon source as: 4ES. T41 F4.2
ECOSYSTEMS ~15% ~40% of ecosystems affected == == == == = el (o0 00

Increased coral bleaching === Most corals bleached == \Widespread coral mortality == == m= = o= ————

Increasing species range shifts and wildfire risk

Ecosystem changes due to weakening of the meridional _ -
overturning circulation

Complex, localised negative impacts on small holders, subsistence farmers and fishers == == == == == == = = | |5E5 547

Tendencies for cereal productivity Productivity of all cereals m w wjgm-
to decrease in low latitudes decreases iﬁ low latitudes e b

Tendencies for some cereal productivity Cereal productivity to
to increase at mid- to high latitudes decrease in some regions

5.ES,54.2, F5.2

Increased damage from floods and StOrMs == == e m= - -—— = === - = = = = = = = = e e | | 6ES5 632 641,

About 30% of 642
global coastal == == == o= = = = | (541

COASTS wetlands lost*

Millions more people could experience . o o o == == == = =P |66 F68 TSBS
coastal flooding each year R

Increasing burden from malnutrition, diarrhoeal, cardio-respiratory, and infectious diseases = = m -

Increased morbidity and mortality from heat waves, floods, and droughts == == == == == e - - - - - - -

HEALTH

Changed distribution of some disease vectors = == == == == == - - - - - .= = - - - - = = e e o

Substantial burden on health services == == =ji—

1 2 - 4 5°C
Global mean annual temperature change relative to 1980-1999 (°C)

" Significant is defined here as more than 40%.
* Based on average rate of sea level rise of 4.2 mm/year from 2000 to 2080.
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*
AWI @ Quelle: IPCC, Climate Change 2007: Impacts,Adaptation and Vulnerablity, Summar'y
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