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Klima vs. Arten ? VVom stillen Sterben der Natur
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Klimawandel versus Artensterben ? Oder: Warum Eisbdren nicht aussterben
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Vergangenhei t, Gegenwart € und Zukunft wunseres

AEd Ha wknarming dripesii

DELAYED ACTION:
A 3°C WORLD
®—— OUR CHOICES
RAPID ACTION AND
NET-ZERO BY 2050s:
A 1.5°C WORLD




Die Evolution unseres Klimas lber lange Zeitskalen

A Es ist so warm, wie noch nie seit Aonen / Beginn der menschlichen Zivilisation 16,8 °C
=+15 °C
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Die Evolution unseres Klimas tber lange Zeitskalen I der CO ,-Gehalt der Luft

A Anthropogener Wandel i Die Fortsetzung d e rHodkeyschlager-Kurved i nVemjangenheit

Wir sind hier
CO, during ice ages and warm periods for the past 800,000 years ® 426 ppm
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Globale Temperatur in historischer Zeit der vergangenen 2000 Jahre

AWas wir aus der Anal yse vonpr8xéesimrsiincgheenr uwnids saennd e r e n

WE ARE HERE ®

Graphic: @ed_hawkins Invention of
Data: PAGES2k (years 1-2000) and HadCRUTS.0 (2001-2023) :
Reference period: 1901-2000 Steam englne




Die Verdnderung unseres Klimas in historischer Zeit seit dem 19. Jahrhundert

| | | | | | | |

Land and Ocean Temperatures 1850 - 2020 @Q?’

Temperature anomalies relative to 1850-1900 average and 95% confidence intervals
Land data from Berkeley Earth, ocean data adapted from HadSST after interpolation
Temperature anomalies for sea ice regions are calculated separately and not shown
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Ubereinstimmung von Computer -Prognosen und der Realitat globaler Klimatrends

A Vergleich von Messung globaler Durchschnitts-Temp. mit verschiedenen Klimamodellen (rot = Mittel)
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Die Verdnderung unseres Klimas in den vergangenen Jahrzehnten
A Menschengemachter Anstieg der globalen Temperaturen

2024 on track to be warmest year and first year above 1.5°C @

nNoOMabiaes reftative 10 pre-industnal (188
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Die Verdnderung unseres Klimas in Deutschland

A Neue Allzeitrekorde i Anstieg der Jahresmittel-Temperatur um + 2,5 °C gegenuber frihindustrieller Zeit

Deutschland Jahr

1881 -2024
Referenzzeitraum 1881 - 1910

Temperaturanomalie E
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Globale Emissionen der VVergangenheit
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Unsere Energi eversorgung I m Vergl ei ch & das

A Entwicklung der Stromerzeugung (in 1.000 Terawattstunden)

B Solar M Wind W Andere Erncuerbare
W Nuklear W Andere Fossile M Gas M Kohle 8

2000 . 2010 2020 2000 2010 2020 2000 2010 2020

Embers/DIE ZEIT vom 18. Sept. 2025



Globale Emissionen & Erneuerbare Energien

® Solar ® Wind Wasser @ Andere Erneuerbare ® Atom Gas und Ol Kohle
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Unser aller globaler Fulsabdruck

A Kohlenstoff-Emissionen —sia

Europe
Middle East
North America
¥ South America
Oceania
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Was passiert, wenn wir die Sicherheitszone der Erde verlassen ?

Aé und wann sind me gl i che Kipppun
pNAS @ PERSPECTIVE of? OPEN ACCESS

Climate Endgame: Exploring catastrophic climate change

scenarios
Stee : . ;
RISk G/-ad. o Luke Kemp (5 227 Chi Xu (%) ¢, Joanna Depledge®, Kristiz L. Ebi () ¢, Goodwin Gibbins', Timothy A.
/@fy ls — Kohler (%) 9.1 Johan Rockstrom/, Marten Scheffer (%) ¥, Hans Joachim Schellnhuber (%) 1, Will Steffen (¢

M and Timothy M. Lenton (5 "

Edited by Kerry Emanuel, Massachusetts Institute of Technology, Cambridge, MA; received May 20, 2021; accepted March
25, 2022

August 1, 2022 | 119 (34) e2108146119  https://doi.org/10.1073/pnas. 2108146119
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AS USUAL

Prudent risk management requires consideration of bad-to-worst-case scenarios. Yet,
for climate change, such potential futures are poorly understood. Could anthropogenic
climate change result in worldwide societal collapse or even eventual human
extinction? At present, this is a dangerously underexplored topic. Yet there are ample
reasons to suspect that climate change could result in a global catastrophe. Analyzing
the mechanisms for these extreme consequences could help galvanize action, improve
resilience, and inform policy, including emergency responses. We outline current
knowledge about the likelihood of extreme climate change, discuss why understanding
bad-to-worst cases is vital, articulate reasons for concern about catastrophic
outcomes, define key terms, and put forward a research agenda. The proposed agenda
covers four main questions: 1) What is the potential for climate change to drive mass
S BN 3 _ extinction events? 2) What are the mechanisms that could result in human mass
NACCESS! : OVERSHOOT PATHWAYS mortality and morbidity? 3) What are human societies' vulnerabilities to climate-
HEOMAIN ' ' triggered risk cascades, such as from conflict, political instability, and systemic
: financial risk? 4) How can these multiple strands of evidence—together with other
global dangers—be usefully synthesized into an “integrated catastrophe assessment”?
It is time for the scientific community to grapple with the challenge of better
understanding catastrophic climate change.
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Planetare Grenzen I 2009 in drel von heun Bereichen liberschritten

C\imate change
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(extinction / million species per year
E/MSY)

i 1007 1000 E / MSY
(0.1-17 10)

Rockstrom et al. (2009) 1 Nature, 461: 472-475



Schwindende Widerstandskraft unseres Planeten I

2024 sechs von neun Schwellen

Nicht Klima, sondern Biosphére !

Biosphere

Integrity
! (€0

concentration
Genetic

Genetische Diversitat (E/MSY)
Funktionelle Integritat (Mrd t C year)

Functional

= in Okosystemen verfiigbare Energie
% HANPP / human appropriation of
net primary production

(30 % von ~271 20 %)
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Change
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« Change
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Biogeochemical
Flows

PIK T Potsdam Institut fur Klimafolgenforschung / J. Rockstrom et al. (2024)
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Globale Risiken durch Klima - und Artenkrise I kurzfristig und langfristig

WORLD WORLD
ECONOMIC EC;%'E%TA'C
FORUM A
N
The Global Risks Short term (2 years) Long term (10 years)
Report 2025
20th Edition qst qst Extreme weather events
INSIGHT REPORT
2!‘1(1 Mi;informa'fion and 2nd Biodiversity loss and
disinformation ecosystem collapse
rd : gl rd Critical change
3 Societal polarization 3 Yo Easth Systorms
4th Extreme weather events 4th Misinformation
and disinformation
th SR ’ th Adverse outcomes
5 State-based armed conflict 5 of Altechnalogles
6“" Cyber insecurity 6”1 Natural resource shortages
7t Inequality 7th Inequality
th Erosion of human rights th : 5
8 and/or of civic freedoms 8 Cybernacciitty
sl [nvoluntary migration or th :

Risk categories @ Environmental @ Geopolitical @ Societal @ Technological

Source: World



A Menschheitsgeschichte als Funktion der Naturgeschichte

o A Der Mensch als Evolutionsfaktor ' i




Globaler Wandel I Wie der Mensch die Erde verdndert hat

A Landnutzung und Urbanisierung in den vergangenen 12.000 Jahren
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