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Eilenburg, Germany
2002



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008

Dangerous anthropogenic climate change exists today, 
causing multiple impacts on ecosystems and people.

„...avoid the unmanageable and manage the unavoidable...“
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Science is to provide guidance for damage estimation, 
mitigation and adaptation: climate change impact assessment.
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Elements for a systematic and comprehensive 
assessment

• Detection and attribution of anthropogenic climate 
change and its impacts

• Cause-effect confounding factors

• Scaling in space and time

• Prognostic capacity
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Monthly and 
seasonal 

temperature 
means in 

Switzerland
1864-2003

Source: Schär et al. 2004
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„Vb Weather“



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008

Observed annual average temperature – global 
(left) and UNECE Europe (right)

EEA 2007, L’environnement en Europe
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Forest fires 2003
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NPP anomaly 2003
(based on validated simulations)

July - September Annual total

Ciais et al. 2005
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From S Sundby, Bergen, Norway

Distribution of Calanus finmarchicus
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North Sea cod spawning-stock biomass (SSB) and 
spring/summer abundance of C. finmarchicus
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Marine productivity (present day)

Kuhlbrodt et al. in press
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Marine productivity (warming scenario)

Kuhlbrodt et al. in press
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Marine productivity (THC breakdown scenario)

Kuhlbrodt et al. in press
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Is the highest possible resolution always necessary?



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008

Stott et al 2004



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008

Results from an RCM climate change scenario representing current (CTRL 1961–90) and future (SCEN 2071–
2100) conditions. c, Associated temperature change (SCEN–CTRL, °C). d, Change invariability expressed as 
relative change in standard deviation of JJA means ((SCEN–CTRL)/CTRL, %). Schär et al 2004
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How to achieve consistent scaling for different driving forces?
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Scenarios*
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Global scenarios (SRES)
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Changes in annual precipitation for the IPCC A2 
scenario (2071-2100 compared with 1961-1990) 

for four different climate models

EEA 2007, L’environnement en Europe
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Occurrence of heat wave events with a duration 
of 7 days (left: 1961-1990 average; right: 2071-

2100 average)

EEA 2007, L’environnement en Europe
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European breeding birds 
(present-day and 2070-2099)

Huntley et al. 2006
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The LPJ Dynamic Global Vegetation Model  (Sitch et al., GCB, 2003)
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Implementation of agriculture within LPJ – how?

Sowing date estimation:
for 4 temperate CFTs = f(T), 
for 4 tropical CFTs = f(P)
Adaptation of heat sum and 
vernalization requirement

Oct Jul

LAI, ~ 6

Total biomass, ~ 20 tDM/ha
Grain harvested, ~ 6 tDM/ha

Daily coupled growth and 
development simulation:
Phenology, LAI change, 
carbon allocation to leaves, 
roots, storage organs, ... 
Estimation of the harvesting 
period

No water stress for 
irrigated crops, 
computation of the water 
requirement and of the 
effective irrigation

For grasses, several 
cuts (f(LAI)), or 
regular grazing

Winter 
wheat

Harvested biomass 
removed, residues sent to 
the litter pool or removed 
(fodder, biofuel, ...)

Possibility of multiple cropping 
(e.g. rice)
Grass during the intercrop season 
otherwise 

Adaptation of LPJ to 
simulate the carbon and 
water fluxes for crops: 
each CFT on a distinct 
stand with access to a 
separate soil water pool
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Nivå 1

Nivå 2
Nivå 3

Nivå 4

Nivå 5

From S Sundby, Bergen, Norway
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Despite constantly advancing understanding, „high precision 
adaptation planning“ will not become possible.
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Examples of adaptation

exposure

sensitivity

adaptation
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maps of 
vulnerability

stakeholder dialogue

Multiple 
scenarios of 

change: climate,
land use,

N deposition

(multiple)
exposure

assessment 
framework

numerical 
models

indicators

adaptive 
capacity

changes in 
ecosystem 

services

sensitivity

The ATEAM framework
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Changements concernant les débits fluviaux 
annuels en Europe pour les années 2070 par 

rapport à 2000

EEA 2007, L’environnement en Europe
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Change in water stress 2080 – A1FI

move out of stressed class
reduction in stress
never stressed
no change
increased stress
move into stressed class

Δ water stress status
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Change in water stress 2080 – B2

move out of stressed class
reduction in stress
never stressed
no change
increased stress
move into stressed class

Δ water stress status
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Changing fire risk (Germany)
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food production

flood protection carbon sequestration

biodiversity

shelter for life stockgame reserve

fibre production

beauty

recreation

pollination

tourist attraction

fodder production

stabilising micro-climate

fire preventionslope stability

water storage

From Dagmar Schröter, Vienna

Some ecosystem services
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•Carbon storage in Vegetation & SoilCarbon storageC storage & 
Energy

•Stream flow quantity & qualityWater supply 
Drought & flood prevention

Water

•Species richness & persistence
•Habitat richness

Aesthetics
Landscape diversity

Biodiversity & 
Nature
Conservation

•Snow dynamics
•Slope stability

Tourism & Recreation 
Carbon and Water

Mountains

•Tree productivity
•Biomass energy wood suitability and 
yield

Wood production 
Biofuels

Forestry

•Crop yield, yield variability & profitability
•Physical suitability of crops

Food & fibre production 
Biofuels

Agriculture

Indicators (examples)ServicesSectors

Ecosystem services and indicators



GIS Climate-Environnement-Societé, Colloque annuel 2008, Paris - Jussieu, 23.5.2008

Rainfall trends 1951-
2003 in German FFH 
Protected Areas

+
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„High nature value“ farmland

EEA 2007, L’environnement en Europe
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A Pan-European Ecological Network for 
central and eastern Europe

EEA 2007, L’environnement en Europe
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Summary

• At the scale of needed adaptation, „classical“
attribution (emission – climate – impacts) 
will always be difficult, but circumstantial 
evidence is strong enough

• There will not be sufficient prognostic 
capacity for „precision adaptation“, although 
improvements are possible

• Integrated risk management for the 
protection of biodiversity under climate 
change will focus on enhanced resilience of 
all sensitive systems
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The goal of Regional Environmental Change is to publish 
scientific research and opinion papers that improve our 
understanding of the extent of these changes, their causes, 
their impacts on people, and the options for society to 
respond. "Regional" refers to the full range of scales 
between local and global, including regions defined by 
natural criteria, such as watersheds and ecosystems, and 
those defined by human activities, such as urban areas and 
their hinterlands.
http://www.springerlink.com/content/103880/

Regional
Environmental

Change



Merci pour votre attention!


