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Potsdam-Institute for Climate Impact Research
Founded: 1992, annual turnover 16 Mio. €, ~7 Mio. baseline, 9 Mio. third party

Status: Member of Leibniz Society

Resources: Man power: 290 employees, service: ~25, scientists: 111 PostDocs,
70 PhD students, 13 professors

including: approx. 45 of the NSP focal point, 3 permanent posts

“Technological power”: One of the worldwide largest meteorological,
climate and impact database;

high performance parallel computing and storage system
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Research Domain 2:

Climate Impacts & Vulnerabilities
T3-NSP unit

Research Domain 3:
Sustainable Solutions

Research Domain 4:
Transdisziplinary Concepts & Methods
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On what we are talking about?
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G8 and Emerging Economies Agree on

DECLARATION OF THE LEADERS
THE MAJOR ECONOMIES FORUM ON
NERGY AND CLIMATE

Ml andertake
mitigabion acsions, subject fo applicaly
erificalion, aul prepere low-carbon
ameng us will take the lead by prom
and individual seductions it the mug
ambitious long term  objectives
Copenligen Lo adieve a sty
connimes among us will premotly T
effacts on em:csions represent a meanir
wsual in the midteror, in the context of sustall
supported by fmancmg, technology. and capaaity-budding
of global and national emissions should take place as scon as pot
recogmizing that the Hmeframe for praking will be longer in devcloping
countries, bearing in mind that social and economic development and
prverty eradication ate the first and averriding pricrities in develaping

couniricz and that lew carbon development is indispensible to
swslaineble developmenl. We recognice he scenbific view Gul Che
increase in global average temperature above pre-industrial levels ought
not to exceed 2 degress €. In thic regard and in the context of the
ultimate cljective of the Corvention and the Bali Action Plan, we will
werk between now and Copenhagen, with each other and under the
Convention, to identify a global goal for substantially sechcing global
emissions by 2050, Progress toward the glcbal goal would be regularly
eviened, wolay e anporlace of freguenl, comprelercdve, ead
accurate mventaries.

We will take steps nationally and internaticrally, including, under the
Conventior, to reduce epussions from  defersstation and  forest
degradation end to enhance removals of greenhouse gas emissions by
fescsts, including providing snhanzed support to developing countrics
for such purposes.

2, Adaptation to the adverse cifects of climate change is csscntial Such
ellf=cls e aleady laking place Turlher, while fureased mitgation
etforts will reduce climate impacts, even the most aggressive mit:gation

constitutes the most comprehensive assessment of the science. We recognise

Long-term Target
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RESPONSIBLE LEADERSHIP FOR A SUSTAINABLE
FUTURE

Climate change and environment

Fighting climate change

61 This is a eniiz year for tiking rapid 2nd sfesrive glohal action o cembat
climare cherge We welcome the decisior takea within ras UN Framework
Convention ag Climzte Change (UNFCCC) in Paznan to enter full nezotiatiag mode,
in order o shape 2 global ard comprchensive post-2012 agrecracaf by the cnd of
2009 iu Copenlizgen, as wandated by the Bali Coultrence in 2007. We wus! seize
this deeisive opportaity to aciieve a ruly ambitious global conseasus.

o4 We reconfirm our sTong commirmen: to the UNFCCC nzgotiations and to
ibe successful conclusipa of 2 global, wide-ranging and smbitious pest-2012
agreement 1 Copenhagen, iwvolvmg all countres, conssslent with the pnneple of
common but differentiated responsibilitics and respective capablitics. In this centest
we also welceme the constructive contribution of the Major Tconomies Torum on
gy and Climale w supparl a successful oulcorne w Copenbagen. We call upon all
g [0 the UNFCCC and t its Kyoto Prowocol to ensure that the negetiztions
LCoavention and the Protocol result 1 2 coherent and emarenmentally

of the work of the Inferzovernmental Panel on
its Tourta Asscssment Report, which

E)road s}:ientiﬁc view that the increase in global average temperature above pre-
industrial levels ought not to exceed 2°C. Because this global challenge can only be
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Developing countries




Relationship between development & emissions
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The most vulnerable and the responsible

Levels of per capita average CO; emissions (1950 - 2003) in relation to social, economic, and ecological vulnerability

High emissions Low emissions Medium emissions
- Social and economic vulnerability low - Social and economic vulnsrability high |:| Social or economic vulnerability high
- Social or ecanomic vulnerability low - Social or economic vulnerability high |:| Neither social nor economic vulnerability high
|:| Neither social nor econamic vulnerability high
High ecological vulnerability [ ] One or more indexes missing

Source: PIK/Prepared for UN Sigma Xi 2006



Development As Usual Szenario
When a country approaches HDI 0.8
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Hegional tor the year 2003
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urrent human acquisition of global Net-Primary production (HANPP)

HANPP
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Worldbank: 4 of all programms are facing
significant climate risks (= 5 bn. US $/a) Over Troubled

Waters

LINKING GLIMATE CHANGE
AND DEVELOPMENT

First take home messages:

Climate change threatens MDGs, but adaptation alone will
not be the solution!

Current development policies will not lead to sustainability!
We need complete different pathways, so-called socio-eco-
technological transitions, and

strategies and capacities for change management



Therefore, national development scenarios, storylines!



Overview IS 1990

Scenario estimates 1990 IS92 scenarios for 2100

1IS92a 1IS92b 1IS92¢ 1S92d 1IS92e 1S92f
Population (billion) 5.252 11.3 11.3 6.4 6.4 11.3 17.6
Economic growth rate -- 2.3 2.3 1.2 2.0 3.0 2.3
(annual GNP;% p.a.)
CoO, concentration 354 708 685 471 542 954 820
(Ppmv),,,
Global mean temp. -- 2.18 2.13 1.47 1.75 2.64 2.52
change (°C),,
Range (°C) 5, -- 1.5-3.1 1.5-3.1 1.3-2.3 1.2-2.6 1.8-3.7 1.7-3.5
Global mean sea-level -- 51 50 40 45 57 56
rise (cm)
Range (cm)(3) -- 20-90 20-89 14-76 16-82 24-98 23-96




SRES Scenarios
developed between 1996 and 1999

Storyline: a narrative description of a scenario (or a family of scenarios),
highlighting the main scenario characteristics and dynamics, and the
relationships between key driving forces.

Scenario: projections of a potential future, based on a clear logic and
a quantified storyline.

Scenario family: one or more scenarios that have the same demographic,
politico-societal, economic and technological storyline.

The SRES team defined four narrative storylines labelled A1, A2, B1 and
B2 Each storyline represents different demographic, social, economic,
technological, and environmental developments that diverge in
increasingly irreversible ways.

Projections: calculated time developments of climatic variables
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|A Models & Criticism

Asian Pacific Integrated Model (AIM) (Morita et al., 1994);

Atmospheric Stabilization Framework Model (ASF) (Lashof and Tirpak, 1990);

Integrated Model to Assess the Greenhouse Effect (IMAGE) (Alcamo et al., 1998)

Multiregional Approach for Resource and Industry Allocation (MARIA) (Mori and

Takahashi, 1999);

* Model for Energy Supply Strategy Alternatives and their General Environmental
Impact (MESSAGE) (Messner and Strubegger, 1995;;

* Mini Climate Assessment Model (MiniCAM) (Edmonds et al., 1996a).

‘Forcing Storylines are hypothetical

Future climate protection efforts are not included

Several colleagues demand usage of PPP instead of MER (market
‘leading to an overestimation of emissions

*Nevertheless current observations are above worst-case storyline
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Schematically: Filtering

UIoWIOP
DILIOUODS-0I00S

fime 1 " time to o fime tp,

Set normative constraints (viability criteria) and examine whether time
developments (trajectories) exist, which stay within this viability domain
for any time (cf. Aubin 1991)



Scenarios: Narratives and Numbers

Fortress World: A Narrative

By 2002, the market euphoria of the last decadle of the twentieth-century seems like a

naive and giddy dream. A global economic recession chastens the irrational exuberance

of dot-com investors, and the 9/11 terrorist attack awakens a sleepwalking global elite

deteriorate. Multiple stresses—pollution, climate change, ecosystem degradation—

interact and amplify the crisis, Disputes over scarce water resources feed conflict in
regions with shared river basins. Environmental degradation, food insecurity and emer-
gent diseases foster a vast health crisis.

iz s B

institutional frameworks. The affluent live in protected enclaves in rich nations and in

strongholds in poor nations—bubbles of privilege amidst oceans of misery. In the police
state outside the fortress, the majority is mired in poverty and denied hasic freedoms.

triggering single
events

mechanisms, to
make the scenario
plausible

descriptions



n Administration | e Log Out

Bridging the Information
Gap

i grasp

A project of In cooperation with  Financed by
ci:grasp is a climate information service and provides sound
knowledge on the drivers, stimuli and impacts of climate ?:_____[g___g?: gtz Y etk
change and adaptation options at the national, subnational il _;=|=;<_ -‘_ I i .
and regional level.

:: Read more -
ci:grasp twitter feed &

discover our inferactive world map The ci:grasp Transmitter

15:26, 2010/05/20
‘We recently updated the list of impacts. If you contribute adaptation projects,

e Q you are now able to select them in the selection lists.
Q g G http:i/bit.ly/9IHgWH
information interactively in its geographical context. 10:57, 2010/03/31 P I atfo r m
08:31, 200911214

11:14, 2010/04/23 I i t I p t L g I b I d
The workshop login has been disabled, please register individually: C I ma e m ac s " o a a n
— regional adaptation support
The ci-grasp world map enables you to browse climate An impression from our cigrasp workshop http//twitpic.com/1¢5y3b
:: Go to world map March 28-31: International workshop on cigrasp in Berlin & Potsdam L] =
cigrasp.pik-potsdam.de
Intelligent transfer of information on climate protection and adaptation .
options — PIK and GTZ present climate.... hitp://bit ly/B3XXQr 1 OOO I m pa ct m a ps

share your knowledge

ci:grasp encourages people to contribute their experiences

L o ey e e 200 adaptation measures

:: Read more

CdgServlet (JPEG Image, 740x400 pixels) - Mozilla Firefox 10| I

57 Thttpsdtpc121 pikepotsdam, de:a080fcrcdalCdoservietimodel h delz= ham —sresalbascenar 1=193 7
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An Intermediate Complexity Analysis of Global Change

General Systems Knowledge
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Welche Bedingungen fur den Schein?

= Seminarvortrag, ca. 45-60 Minuten

= Hausarbelt

Lander mit spezifischem Input:

Gruppe I: Indien, China, Brasilien, Pakistan, Mexiko, Stdafrika
Gruppe II: Pazifikstaaten

Gruppe lll: Zentralafrika

Gruppe IV: Sitidostasien

Dazwischen Vorlesungen, mit begleitenden Themen



Network of Interrelations: Sahel Syndrome
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Diagnosis of Hazardous Patterns: Sahel Disposition

Sahel Syndrome:
Overuse of Marginal Land

Membership Index:

os 1.0



Overall Sahel Disposition

Membership Index:

low high



Dynamic Pattern: Poverty — Degradation Spiral

(Overuse of marginal land)
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M =
Change of disposition considering
Climate Change

Potential that the ,,mechanism® will become
active is aggravated under climate change!

Source: PIK/further examples, e.g. Schellnhuber et al. (1997), Kropp et al. (2001), 0
Liideke et al. (2004), Kropp et al. 2002, Kropp et al. 2007, Eisenack et al. (2007), E
Eisenack/Tekken Kropp (2006), .....

E:
=

unchanged aeciine



Global drylands: Spatially-specific adaptation strategies based on
vulnerability clusters

Examples for adaptation patterns

Natural agro-constraints

Cluster 2 (PAK): Alternative, non-agricultural based livelihoods

Droughts
Unbalanced terms of trade
Population growth

Social and technological ingenuity

Tntegrative policies to faciliate independence of heavily degraded natural resources and
pronounced agro-constraints?

Adaptive institutions

Exploiting livelihoods Adjusted livelihoods

Sustainable use of natural resources

N

Preservation of natural resources

Human wellbeing A

Integration

Development progress

Vulnerable conditions Vulnerability gradient Resilient conditions

Cluster analysis

Vulnerability patterns

- Cluster 1 Case studies verifying cluster-specific mechanisms and providing entry points for vulnerability reduction
- Cluster 2 1 Fatondji et al. (2006) 10 Puigdefabregas & Mendizabal (1998)
Cluster 3 2 Gonzilez-Mordn et al. (1999) 11 Reid & Vogel (2006)
3 Ifejika Speranza et al. (2008) 12 Reij et al. (2005)
Cluster 4 4 Kabore & Reij (2004) 13 Robinson et al. (2003) N
- Cluster 5 5 ﬁijssahun lctﬂzl (iOUS) 1-; 2lmklelmé ctal. (2008) w c
. i 6 Kluge et al. (2008) 15 Stewart (2004) ik
Source: PIK/Sietz et al., 2010 B Clusters 7 Lesage & Majid (2002) 16 UNDP (2002) s
a 7 8 Pei et al. (2008) 17 Viasquez-Leon et al. (2003) 0 5.000km
uster 9 Portnov & Saffiel (2004) o =]



Scientific Underpinning of Decision Making

Jiirgen Bmopp  Jargen Scheffran

Climate Change Information
for Effective Adaptation
A Practitioner’s Manual

“H. J. Schellnhuber (Eds:)

The Science
of Disasters

AT A CAIRATE CHRNSE

Schellnhuber

) Springer

The Council of Europe ™ ; " i
Adaptation to climate change: . N In Extremis

Building adaptive capacity in B— Disruptive Events and Trends
local and regional authorities of 8 CE e A )
Local and Regional Authorities

E Springer



The North-South Team

North-South Group at PIK: J. Kropp (head NSG, physicist), A. Cantus Ros
(physicist), M. Bottle (mathematician), L. Costa (environmental engineer), H.
Forster (economist), T. Grothmann (environmental psychologist), A. Holsten
(ecologist), O. Kit (ecologist), T. Lissner (geographer), N. Lux (admin, geographer,
media), M. Liideke (physicist), M. Moneo-Lain (environmental scientist), I.
Niemeyer (economist), M. Olonscheck (geographer), C. Pape (mathematician), P.
Pradhan (agricultural engineer), D. Reckien (geographer), O. Roithmeier
(ecologist), D. Rybski (physicist), D. Reusser (system analyst), T. Sterzel
(geographer), S. Selbert (biologist, media), A. Sviresjeva-Hopkins (geographer), V.
Tekken (geographer), C. Walther (physicist), J. Werg (einvironmental
psychologist), T. Weiss (information scientist), M. Wrobel (information scientist),
scientific assistants: M. Budde, M. Klaus, S. Kriewald, N. Protze, O. Tiemann, J.
Kossak, L. Bahrenhof, L. Reiber, plus several unnamed internships and diploma

students

www.pik-potsdam.de/nsp

Thank you for your attention!



