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» Spring 2.72 days / year
* Autumn 1.94 days / year

Binbokl

Generation 1
Generation 2

First observation
Last observation
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Generation 3 Inachis io - Peacock Butterfly

Phenology

® median
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® Firstobservation | - Ceriagrion tenellum
Small Red Damselfly
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Spring 2.39 days / year
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Phenology
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Phenology

* 667 species worldwide
* 62% earlier, 27% no change, 9% later

Phenology
B Earlier EE no difference

Fish (2)

Amphibians (12)

Insects (35)

Birds (168)

Herbaceous plants (423)

Woody plants (38)

40 60
% Contribution

Parmesan & Yohe (2003) Nature 421: 37-42
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Interactions among species
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All of these set environment for ecological agents (arrows show particular or specific extra influence)
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Caterpillar peak
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Visser etal (1998)
Proc.Roy.Soc.London, B 265: 1867-1870

Research Institute for Nature and Forest www.inbo.be
Kliniekstraat 25 e 1070 Brussel luc.debruyn@inbo.be




Pied flycatcher

Impact: phenology

Madian arrival data {from 31 March)
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Both & Visser (2001) Nature 411: 296-298
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population ratio 2004/1984

Impact: phenology
Insectivorous passerines

resident short-distance  long-distance
migrants migrants

Both et al (2010) Proc.R.Soc (B) 277: 1259-1266

Both et al (2010) Proc.R.Soc (B) 277: 1259-
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Impact: phenology
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Geographic shift
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Geographic shifts

« Southern Dragonfly species

# observations
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Flemish Dragonfly working group
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Geographic shifts

* 1046 species worldwide
* 43 % to poles / higher, 9 % to equator / lower, 26 % no change, 22 % not due to climate

Distribution
B to poles / higher N no change
to equator / lower 1 not due to climate

Marine Zooplankton (68)

Marine Invertebrates (71)

Fish (80)
Reptiles (7)
Insects (128)
Mammals (2)

Birds (315)

Lichens (329)

Shrubs & herbs (15)

Trees (9)

40 60

% Contribution
Parmesan & Yohe (2003) Nature 421: 37-42
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Geographic shifts
-

(B1)

(A2)

(ATFI)

Settele et al (2008) Climatic Risk
Atlas of European Butterflies
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Species loss
* 1103 species, area in 2050

Maximal persion capacity persion possible
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Thomas et al (2004) Nature 427: 145-148
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% of the plants

Binbokl

Binbokl

Colonization success fragmented landscape (%)

Habitat fragmentation

Independent from source
distance

depends on distance
from source

Nno succes

Highly

Fragmented connected

Honnay et al (2002) Ecol.Letters 5: 525-430
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Habitat fragmentation

Colonization success high connectivity landscape (%)

Honnay et al (2002) Ecol.Letters 5: 525-430
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Habitat fragmentation

Colonization success + 1 SE (%)
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Dispersal by wind

No dispersal adaptation I—l

Ingestion by birds/mammals

Adherens to birds/mammals

Dispersed by ants

Honnay et al (2002) Ecol.Letters 5: 525-430
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Generalists versus specialists

« distributional shift during last 30 year

# species

#0204 +DE 08
Distributional change

* 50% (mobile) generalists increased
=> climate change

* 50% generalists + 89% specialists
decreased
=> habitat loss

Warren et al (2001) Nature 414: 65-69
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Generalists versus specialists CafGe hieath

Swallowtail _

Marsh Fritillary

Increase

Small Pearl-bordered Fritillary
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Allen et al (2010) Forest Ecol.Managment 259: 660-684
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Plant Growth Response to a 300 ppm

GREENING
OF PLANET
EARTH e Tl

Glucose

m Pentose phosphate pathway
The Effects of A
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Increased CO, concentration

Herbivore survival

Percentage impact on insect abundance

2
Watt et al (1995) Insects in a changing environment
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Generalists versus specialists

Increase pest species

o

e Gan (2004) Forest Ecol.Management 191: 61-70
e Hodar & Zamora (2004) Biodiv.Conserv. 13: 493-500

Research Institute for Nature and Forest www.inbo.be
Kliniekstraat 25 e 1070 Brussel luc.debruyn@inbo.be

What now ?

THIS 15 THE SOLUTION
WE'VE DEVISED FOR DEALING
WITH THE FLOODING CAUSED

BY CLIMATE CHANGE.
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Possible adaptation measures

Temperature increase (T) Effects on biodiversity

Small number of species disapears
Several management measures possible

Many species disappear
Limited number of possible measures
Which will be very expensive

ghastly / apocalyps

Binbokl
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