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Effects of climate on biodiversity ?
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Southern species




Phenological activities

1.00E-+HJI1
5. 00E-+HI0
g.00E-+H10

& .00E+00

-

=5 .00E+I0
& D0E-+HID
41.00E+00
23 00E-+00

2.00E+HI0
1.00E-+HI0

0.00E-HIO

Week number

—

=
Ei
@
=
|
]
=

&
=

Week number




Migratory birds, fist arrival date

15 species

Common Chiffchaff
Bluethroat

Common Redstart
Blackcap

European Pied Flycatcher
Common Whitethroat
Barn Swallow

Willow Warbler
Eurasian Golden Oriole
Icterine Warbler

House Martin

Common Cuckoo

Tree Pipit

Marsh Warbler

Garden Warbler

Arrival date

1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

* overall : 7.63 days (0.45 days / jaar)
* Common Tjiftjaf : 20 days (1.16 days/ jaar)
* Marsh Warbler : 3 days (0.17 days / jaar)

Leysen & Herreman (2004) Natuur.Oriolus 70: 33-42



budbirst

Tree phenology:

Oak and Beech
* Weekly intervals

The same selected trees




Tree phenology: budbirst

1 — nothing present

2 — not abundant, small parts of the crown
3 - between 2 and 4

4 — abundant, spread all over the crown

5 - complete

30 April 7 May 14 May




Tree phenology: budbirst

Proportion leaf development Proportion leaf development

1.0 - 1.0 -

— 2003
2004
2005
— 2006
— 2007




Flight period Odonata
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* 1984-2006
* 26 species

Vlaamse Libellenwerkgroep vzw



Flight period Odonata

@ median

® Firstobservation | Cerijagrion tenellum
O Lastobsenvation | gmall Red Damselfly

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



Flight period Odonata

@® Median

@® First observtion Aeshna cyanea
O Last Observation Southern Hawker




Flight period Odonata

Changes in phenology between 1984 and 2006
for 26 Odonate species

Flight period
Earlier Later No change
First observation 8 18
Mean 11 2 13

Last observation ) 21




Flight period Butterflies

* 1984 -
2004
* 26
species

Vlinderwerkgroep



Flight period Butterflies

@ Generation1

© Generation 2

@ Generation 3 Inachis io - Peacock Butterfly

® First observation

O Last observation
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Flight period Butterflies

Generation 1
Generation 2
Generation 3 Aricia agestis - Brown Argus
First observation
Last observation

Autumn 3.27 days / year




Flight period Butterflies

Generation 1
Generation 2 Thymelicus lineola

Generation 3 European | Essex Skipper
First observation
Last observation




Flight period Butterflies

Flight period

Species with Earlier Later No change
One generation 8 2
Two generations gen1l 5 2 4

Gen 2 3 P

genl 3 2
Three generations gen 2 3 1 1

gen 3 1 4




Are the changes related to climate-change ?
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Are the changes related to climate change ?

Mean temperature
—— Maximum temperature
Minimum temperature
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Are the changes related to climate change
Odonata

Species
Aeshna cyanea
Aeshna grandis

Anax imperator

Aeshna mixta

Cordulia aenea
Coenagrion puella
Calopteryx splendens
Enallagma cyathigerum
Erythromima najas
Erythromima viridulum
Ischnura elegans
Libellula depressa
Libellula quadrimaculata
| estes sponsa

| estes viridis

Orthetrum cancellatum
Pyrrhosoma nymphula
Platycnemis pennipes
Sympetrum danae
Sympetrim sanguineurm
Sympetrum striolatum
Sympetrum vulgatum




Are the changes related to climate change ?

Anax imperator

Julian day

Mean March Temperature ([C)




Are the changes related to climate change

Butterflies

Species

Anthocharis cardamines
Aphantopus hyperantus
Araschnia levana
Aglais urticae
Celastrina argiolus
Coenonympha pamphilus
Gonepteryx rhamni
Hipparchia semele
Inachis io

[ asiommata megera

L ycaena phlaeas
Maniola jurtina
Neozephyrus quercus
Ochlodes venata
Pararge aegeria

Pieris brassicae
Polygonia c-album
Polyommatus icarus
Papilio machaon

Pieris napi

Pieris rapae

Pyronia tithonus
Thymelicus lineola




Are the changes related to climate change ?

Small copper
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Phenology and distribution

De Libellen van
Belgié

verspreiding » evolutie » habitats

Distribution maps
5x5 km UTM squares

Dagvlinders

in Vlaanderen



Phenology and distribution




Phenology and distribution
Odonata

Distribution change (%)
200

Change length flight season (days / year)



Phenology and distribution

Butterflies

@ 1 Generation
@® 2 Generations
@ 3 Generations
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