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ClimateClimate changechange isis still still goinggoing on on ––
somesome datadata and and factsfacts

EffectsEffects of of climateclimate changechange on on speciesspecies, , 
habitatshabitats and and landscapeslandscapes

ConclusionsConclusions forfor nature nature conservationconservation



ClimateClimate changechange scenariosscenarios

PrognosisPrognosis: : RiseRise of global of global meanmean temperaturetemperature 1990 1990 -- 21002100

Change of Change of averageaverage rainfallrainfall
IncreasingIncreasing intensityintensity and and seasonalseasonal variabilityvariability

1990 2100

+1,8°C

+4°C
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AccordingAccording to IPCC 2007:to IPCC 2007:
DuringDuring thethe last (20th) last (20th) centurycentury, , riserise of global of global meanmean 
temperaturetemperature byby 0,7 0,7 °°C, in Europe C, in Europe byby 0,95 0,95 °°CC



ClimateClimate changechange 
RegionallyRegionally differentiateddifferentiated effectseffects 

ExampleExample: Change in : Change in averageaverage rainfallrainfall

[[ReferenceReference : Gerstengarbe et al. (2003): : Gerstengarbe et al. (2003): PIKPIK--reportreport No. 83, p. 21]No. 83, p. 21][[ReferenceReference: Bayerisches Landesamt f: Bayerisches Landesamt füür Wasserwirtschaft]r Wasserwirtschaft]

a) In Bavaria (in % 2021 to 2050)a) In Bavaria (in % 2021 to 2050) b) In Brandenburgb) In Brandenburg 
(in mm, 2015/2000 to 2046 / 2050)(in mm, 2015/2000 to 2046 / 2050)
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ClimateClimate changechange 
UncertaintiesUncertainties aboutabout possiblepossible developmentsdevelopments

Model Model uncertainityuncertainity of of climateclimate projectionsprojections 
on on thethe basisbasis of of IPCCIPCC--ScenarioScenario A2 (IPCC 2007)A2 (IPCC 2007)
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ClimateClimate changechange 
SomeSome changeschanges areare alreadyalready noticeablenoticeable

Spread of Ambrosia artemisiifolia: 
40 Mil. € annual costs caused by allergenic pollen

=> „most expensive plant species of Germany“

OccurencesOccurences of of AmbrosiaAmbrosia speciesspecies
(American (American neophyteneophyte))
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ClimateClimate changechange 
SomeSome changeschanges areare alreadyalready detectabledetectable

Praying mantis (Mantis 
religiosa)

black: old distribution

greengreen: new distribution

Bee-eater: recolonization up to South 
Sweden
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„„VisibleVisible““ effectseffects of of climateclimate changechange

Start of Start of thethe appleapple blossomblossom; ; variationvariation fromfrom thethe meanmean of of 
19711971--2000 to 2000 to thethe meanmean of 1961of 1961--19901990
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Global Global threatthreat of of ecosystemsecosystems and and biodiversitybiodiversity

Climate change is an important factor alongside others
that affect biodiversity

Millenium 
Ecosystem 
Assessment
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BiomeBiome--specificspecific effectseffects on on biodiversitybiodiversity
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Immigration of Immigration of newnew speciesspecies as a as a 
desireddesired processprocess of of adaptationadaptation

SpreadSpread of of invasiveinvasive alienalien 
speciesspecies

Foto: O. Angerer

5%5%--30% of native 30% of native speciesspecies 
couldcould disappeardisappear fromfrom 
MiddleMiddle EuropeEurope

I. I. DirectDirect effectseffects on on biodiversitybiodiversity
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ShiftShift of of distributiondistribution rangesranges –– immigrationimmigration and and emigrationemigration of of speciesspecies
ExampleExample: : OverwinteringOverwintering waterbirdswaterbirds

rangerange bordersborders increasinglyincreasingly shiftshift towardstowards NortheastNortheast

++ Northern Northern shovelershoveler:: 
IncreaseIncrease of of thethe nn°° of of individualsindividuals 
restingresting in Germanyin Germany 
at at decreasingdecreasing oror stablestable breedingbreeding 
numbersnumbers in in mostmost European European 
countriescountries

-- MallardMallard:: 
ContinuingContinuing declinedecline of of restingresting 
numbersnumbers in Germany in Germany duedue to to 
shorteningshortening of of migrationmigration routesroutes

www.natur-lexikon.com
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I. I. DirectDirect effectseffects on on biodiversitybiodiversity



I. I. DirectDirect effectseffects on on biodiversitybiodiversity 
EffectsEffects on land on land usesuses

DecreaseDecrease in in summersummer rainfallrainfall
ReductionReduction of of waterwater supplysupply and and availabilityavailability
ElevatedElevated temperaturestemperatures
IncreaseIncrease in in climateclimate variabilityvariability
SpreadSpread of pest of pest organismsorganisms

IncreaseIncrease of of yieldyield 
potential:potential:
CornCorn 
sugarsugar--beetbeet
milletmillet

DecreaseDecrease of of yieldyield 
potential:potential:
WheatWheat

Change of land Change of land uses/landuses/land useuse patternspatterns 
and and characteristiccharacteristic landscapeslandscapes
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HuglinHuglin--IndexIndex forfor BadenBaden--WurttembergWurttemberg. 10. 10--year year movingmoving averageaverage 
forfor thethe decadedecade 1961 to 1970 (1961 to 1970 (leftleft) and 2021) and 2021--2030 (right)2030 (right)

ExampleExample: : expansionexpansion of of winewine--growinggrowing areasareas
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I. I. DirectDirect effectseffects on on biodiversitybiodiversity:: 
Change of Change of characteristiccharacteristic landscapelandscape and and forestforest sceneriessceneries

ExpectedExpected developmentdevelopment of of riskrisk of of forestationforestation forfor beechbeech ((leftleft) and ) and sprucespruce 
(right) in Bavaria ((right) in Bavaria (ScenarioScenario + 1,8 + 1,8 °° C and C and –– 40 mm; 40 mm; KKööllinglling, Zimmermann , Zimmermann 
& & WalentowskiWalentowski 2007)2007)

Expected development of risk of forestation for beech in 
Bavaria (Scenario + 1,8°C and - 40 mm)

Expected development of risk of forestation for spruce in 
Bavaria
(Scenario + 1,8°C and - 40 mm)



Substitution of Substitution of energyenergy sourcesource 
material material byby renewablerenewable energiesenergies

ForeseeableForeseeable increasingincreasing spacespace 
requirementrequirement and and competitioncompetition

II. II. IndirectIndirect effectseffects 
AdaptationsAdaptations in in otherother sectorssectors

Foto: O. Angerer

AdaptationsAdaptations in in agricultureagriculture and and 
forestryforestry, , protectionprotection measuresmeasures 
againstagainst extreme extreme eventsevents ((floodsfloods))
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OtherOther possiblepossible effectseffects of of biobio--energyenergy useuse: : 
narrowingnarrowing cropcrop rotationsrotations
reducedreduced rate of rate of groundwatergroundwater formationformation
DeficitsDeficits in Humus in Humus balancesbalances
Change of Change of culturalcultural landscapeslandscapes
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II. II. IndirectIndirect effectseffects 
SpaceSpace competitioncompetition byby increasingincreasing useuse of of biobio--energyenergy

Surface area with corn cultivation in Germany
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ConsiderationConsideration of of climateclimate 
protectionprotection aspectsaspects and and 
greenhousegreenhouse gas gas balancesbalances in in 
land land useuse and  and  cultivationcultivation

III. III. ContributionsContributions of of ecosystemsecosystems 
in in mitigatingmitigating climateclimate changechange effectseffects

Foto: O. Angerer

MobilizationMobilization of of thethe sink sink functionfunction 
of of carboncarbon--richrich ecosystemsecosystems 
((espesp. . peatlandspeatlands, , wetlandswetlands,, 
oldold forestsforests))
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SomeSome conclusionsconclusions forfor 
nature nature conservationconservation strategiesstrategies ……..



Protected Areas

ConnectivityConnectivity

SustainableSustainable, , sitesite--specificspecific
land land useuse

WaysWays to to conserveconserve diversitydiversity 
in a in a changingchanging climateclimate 

ThinkingThinking in multiple in multiple dimensionsdimensions
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….big enough to provide for 
durable and viable populations
…. sometimes need to adopt 
the conservation objectives

….establishing networks of 
protected areas
…. e.g. European Network 
NATURA 2000

….to allow species to migrate



ClimateClimate changechange 
StrategiesStrategies of nature of nature conservationconservation 

needneed to to changechange as wellas well

Relativization of naturalness (which climax is used for orientation, e.g. with
regard to the spread of thermophile species?)
Function of conservation efforts (some species, e.g. postglacial relicts, 
cannot, for climate reasons, be preserved in some regions)
Dynamization of targets (from static concepts to dynamic developments; 
conservation of development potentials rather than of current conditions)

Increasing need of manipulation (higher need for costly conservation and 
management measures for habitats)

Higher frustration potential (increasing risk of disturbances and disastrous
impacts on species and habitats)
Increase of competition for land (new orientation of land uses may make
areas less available for nature conservation)

Change of perspectives of consideration (from local to more large-scale
perspectives)

Future challenges to nature conservation
(according to Boye and Klingenstein 2006, completed)

Theory loss in nature conservation (breakup of previous systematics and 
common classifications due to introduction of neophytes etc.)
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Change of Change of perspectivesperspectives of of considerationconsideration 
ClimateClimate changechange and and distributiondistribution shiftshift

EurasianEurasian CraneCrane ((Grus Grus grusgrus))

Current distribution (according 
to EBCC)

Distribution at the end of the 
21th century
(Simulation)Reference: Huntley et al. (2007)
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European European piedpied flycatcherflycatcher 
((FicedulaFicedula hypoleucahypoleuca ))

Current distribution (according to 
EBCC)

Reference: Huntley et al. (2007)

Distribution at the end of the 
21th century
(Simulation)

Change of perspectives of consideration 
Climate change and distribution shift
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ScopsScops OwlOwl ((OtusOtus scopsscops ))

Current distribution (according to 
EBCC)
Reference: Huntley et al. (2007)

Distribution at the end of the 
21th century
(Simulation)

Change of Change of perspectivesperspectives of of considerationconsideration 
ClimateClimate changechange and and distributiondistribution shiftshift
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Adaptation in Adaptation in land land useuse 
Agricultural Agricultural GhGGhG emissionsemissions in Germany in Germany 

in % (as of 2004)in % (as of 2004)

main sources

Agricultural Agricultural useuse of of 
peatlandspeatlands => CO=> CO22, N, N22OO

ModifiedModified useuse of mineral of mineral 
soilssoils ((forestforest, , grasslandgrassland, , 
fallowfallow to to acreacre) => CO) => CO22, N, N22OO

m
ain

sources

DirectDirect NN22O O emissionsemissions fromfrom thethe useuse
of mineral and of mineral and farmfarm--producedproduced
fertilizerfertilizer

IndirectIndirect NN22O O emissionsemissions ((ElutionElution
and and depositiondeposition))

Animal 
digestion

Land use/ Land use 
change

((SaathoffSaathoff 2008,2008, 
changedchanged accordingaccording to: Wegener et al. to: Wegener et al. 

2006; Data 2006; Data basisbasis UBA 2005, 2006; UBA 2005, 2006; 
DDäämmgenmmgen 2006)2006)

18%

Management of Management of farmfarm-- 
producedproduced fertilizerfertilizer Energy Energy emissionemission

37%37%

32%32%

7%7% 6%6%

Agricultural soil use
DevelopingDeveloping optionsoptions
forfor integratingintegrating
agricultureagriculture (and (and 
forestryforestry) ) intointo carboncarbon
emissionemission tradetrade.



CC‐‐reservesreserves
 

of of ecosystemecosystem
 

soilssoils
((t C hat C ha‐‐11, U, U‐‐Tiefe: 0 Tiefe: 0 ‐‐

 
0,3 m) 0,3 m) 

StudyStudy WetlandsWetlands GreenlandsGreenlands >> ForestForest >> AcreAcre

NeufeldtNeufeldt

 20052005
73 73 ––

 
245*245* 93 93 ‐‐

 
103103 ?? ‐‐ >> 5858

Del Del GadoGado

 et al. et al. 

 20032003

‐‐ 71 71  >> 56 56  >> 49 49 

* hydromorphous soils (meadow soil < Pseudogley < Gley < Moorland soil)

Ecosystems as carbon sinksEcosystems as carbon sinks

Saathoff, Uni versity Hannover, 2008

IntegratingIntegrating carboncarbon sinkssinks
intointo nature nature conservationconservation and and managementmanagement
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emission:
24 t CO2 

per ha and 
year

Rewetted peatland 
with occurence of 
Black Alder

intensively-used 
grassland on peat soil

rewetting

development to 
Black Alder 
forest

+

Reference: Alnus-Leitfaden, Universität Greifswald

climate 
protection at 
budget price: 

0 – 4 € 
per t CO2

agreement: 
1 t CO2 
per ha and 
year

Ecosystems as carbon sinksEcosystems as carbon sinks
DevelopingDeveloping newnew land land useuse optionsoptions
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ClimateClimate changechange and and socialsocial changechange 
DoesDoes communicationcommunication workwork??

Sinus Sociovision GmbH (www.sinus-sociovision.de)

„„WhomWhom do I do I reachreach, , wherewhere, , byby whichwhich meansmeans and and withwith 
whichwhich effectseffects??““

DevelopDevelop newnew waysways of of communicatingcommunicating thethe challengechallenge of of chlimatechlimate 
changechange accordingaccording to different to different targettarget groupsgroups and and lifestyleslifestyles
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