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“Observational evidence from all continents and most 
oceans shows that many natural systems are being 
affected by regional climate changes, particularly 

temperature increases. 
There is very high confidence, based on more evidence 
from a wider range of species, that recent warming is 

strongly affecting terrestrial biological systems.”
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Spatial Description
of Ecological Information
and Vegetation Models

from Landscape to Global Scale

Walther et al. 2005, Proc. R. Soc. Lond. B, 272, 1427-1432Walter & Straka 1970, Arealkunde (Ulmer, Stuttgart) modified
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Windmill palm
(Trachycarpus fortunei)

Windmill palm
(Trachycarpus fortunei)

Laurel
 (Laurus nobilis)

Laurel
 (Laurus nobilis)

Cherry laurel 
(Prunus laurocerasus)
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75±13

29±12

Walther et al. 2002, Nature 416, 389-395

Milder winters favour evergreen exoticsMilder winters favour evergreen exotics



  

Days of frost

Number of invasive species

80 days

40 days

0 days

Source: National Geographic Magazine

SHIFTS IN SEASONS

Gore 2006, An inconvenient truth, p. 154

„Here is another example of how global warming disrupts the balance of 
nature as we have known it.

The blue line plots the sharp
decline in the number of days per
 year with frost on the ground in southern 
Switzerland. The orange area shows the 
simultaneous sharp increase in the number 
of invasive alien species that have rushed in 
to fill newly created ecological niches.“



  

Chusan palm
(Trachycarpus fortunei )
at the southern foot of the 
Alps

Chusan palm
(Trachycarpus fortunei )
at the southern foot of the 
Alps
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Walther et al.2007, Global Ecology & Biogeography, published online
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Walther et al.2007, Global Ecology & Biogeography, published online

Winter temperature in the introduced range
(1864-2004)

Winter temperature in the introduced range
(1864-2004)



  

planted in gardens and parks

stages of invasion process

Establishment of Trachycarpus fortuneiEstablishment of Trachycarpus fortunei

Walther et al.2007, Global Ecology & Biogeography, published online
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Walther et al.2007, Global Ecology & Biogeography, published online
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planted in gardens and parks

seeds freely in gardens

juvenile palms in herb layer

stages of invasion process

Walther et al.2007, Global Ecology & Biogeography, published online
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planted in gardens and parks

seeds freely in gardens

juvenile palms in herb layer

juvenile palms in shrub layer

stages of invasion process

Walther et al.2007, Global Ecology & Biogeography, published online

Establishment of Trachycarpus fortuneiEstablishment of Trachycarpus fortunei
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Stähler 2000, Palmen in Mitteleuropa (The European Palm Society, Munich)

established
planted

seeds freely in gardens

seeds freely in the wild 

Walther et al. 2007, GEB, publ. online

Suitable areas for palm cultivation in EuropeSuitable areas for palm cultivation in Europe



  

www.fsagx.ac.be

Trachycarpus fortunei 
(Hook.) H.A. Wendl.

Planted: 1958 (plot 14/section 04)

Stem height: 3 metres 70 centimetres
                                           (May 2003)

“This plant is cultivated in the open air 
and is probably one of the oldest palm 
trees in Belgium.“

Gembloux Agricultural University - 
Botanical Garden

Palms in BelgiumPalms in Belgium



  

http://members.chello.be/sf15419/palmdet.html



  

http://www.palmsociety.org/public/english/chamaerops/042.pdf



  



  

G. Söhlke (unpubl. data)

since 1987

~ 1990

~ 2000

Subspontaneous 
occurrences of 

Prunus 
laurocerasus in 
central Europe
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from Walther 2001, ‘Fingerprints’ of Climate Change, modified

fauna flora

Global distribution of
 ecological ‘fingerprints’ of climate change

Global distribution of
 ecological ‘fingerprints’ of climate change



  

Review articles on observed climate impactsReview articles on observed climate impacts



  

Review articles on observed climate impactsReview articles on observed climate impacts



  

Synthesis reports on climate impactsSynthesis reports on climate impacts



  

Review articles on observed climate impactsReview articles on observed climate impacts

“Notably, the publication rate of climate-change 
responses increases sharply each year. The number of 
publications between 1899 and January 2003 [...] 
was 528. Therefore, approximately 40% of the 866 
papers compiled for this review were published in the 
past three years (January 2003 to January 2006).”

Parmesan 2006, Ann. Rev. Ecol. Evol. Syst. 37, 637-669



  

Changes in physical and biological systems and 
surface temperature 1970-2004

Changes in physical and biological systems and 
surface temperature 1970-2004

IPCC WGII 2007, Fourth Assessment Report (SPM)

“...There is very high confidence, based on more evidence 
from a wider range of species, that recent warming is 

strongly affecting terrestrial biological systems.”
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Walther et al. 2002, Nature 416, 389-395

Leaf unfolding
Aesculus hippocastanum

Leaf unfolding
Betula pendula

Anomalies of different phenological phasesAnomalies of different phenological phases
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Walther 2004, PPEES 6, 169-185

Changes in phenology of plant speciesChanges in phenology of plant species
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Match

Time

Peak reproduction predator

Peak prey abundance

Operophtera brumata

Quercus sp.

Stenseth et al. 2002, Science 297, 1292-1296

Present match...future mismatch?Present match...future mismatch?
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Time

Peak reproduction predator

Peak prey abundance

Operophtera brumata

Stenseth et al. 2002, Science 297, 1292-1296

Present match...future mismatch?Present match...future mismatch?
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  Percentage of total number of species in 1990
(Global warming by 2100 is 3°C, European warming is 3.3°C) 

Share of stable species in 2100
 compared to 1990

Share of stable species in 2100
 compared to 1990



  

Thuiller et al. 2005, PNAS 102, 8245-8250

Regional projections of species loss and turnover in 
European flora

Regional projections of species loss and turnover in 
European flora
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  Photo: ESA, MSG-1, 26. August 2003, 12:00Photo: ESA, MSG-1, 26. August 2003, 12:00

Cacyreus marshalliCacyreus marshalli
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Sardina pilchardusSardina pilchardus

Merops apiasterMerops apiaster
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Trachycarpus fortuneiTrachycarpus fortunei

Hemiramphus farHemiramphus far

Thalassoma pavoThalassoma pavo
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Trapaeolum majusTrapaeolum majus

Migration vs. invasionMigration vs. invasion



  

“ ... rapid reorganization of ecological communities will 
occur with indigenous species shifting ranges or becoming 
extinct, and preadapted non-indigenous species invading 
vacant niches [...].“
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vacant niches [...].“

Benefits of non-indigenous plants?Benefits of non-indigenous plants?

Williams 1997, in Assessment and Management of Plant Invasions, pp. 26-36
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roles in post-climate change communities.“
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Key impacts as a function of increasing global 
average temperature change

Key impacts as a function of increasing global 
average temperature change

IPCC WGII Fourth Assessment Report
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IPCC WGII Fourth Assessment Report



  

• species do not encounter climate change in 
isolation

• separate process based knowledge from 
expectations/speculation

• climate change is part of global change

Conclusions & take home messagesConclusions & take home messages



  

“The human race, without 
intending anything of the sort, 

has undertaken a gigantic 
uncontrolled experiment on the 

earth.“
McNeill 2001, Something New Under the Sun
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2091-2100 A1FI HadCM3

Tcmin 2,2
GDD 2500 

Drought index 0,26

? ? ?? ? ?

Wo wachsen die Palmen in 100 Jahren?Wo wachsen die Palmen in 100 Jahren?
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