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Climate change

> 6 main predicted (and now partly observed) impacts on life
(Walther et al. 2002, Root et al. 2003, Parmesan & Yohe 2003, Thomas et al. 2004, GIEC 2007)

* Distribution (poleward shifts)
* Phenology, physiology

* Evolutionary responses

* Extinction risk of populations
* Interactions in communities
* Ecosystem structure

Many evidences on insects, especially butterflies

(Parmesan et al., 1999, Hill et al., 1999, Roy & Sparks, 2000, Warren et al. 2001, Thomas et al. 2001,
Sparks et al., 2005...)

Dragonflies: numerous chorological observations (Eur, Am..),
but few quantitative studies (with link to climate change)
(Hickling et al. 2005, in Global Change Biology)



Temporal pattern of 7 (former) rare southern species
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Species cases
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Crocothemis erythraea

Lestes barbarus
Sympetrum fonscolombii
Anax parthenope
Coenagrion scitulum
Aeshna affinis

Sympetrum meridionale

Total (southem spp.) 6 spp.

Total (all spp.)
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1993 (egg-laying, emergences)

1996 (egg-laying, emergences)

1998 (egg-laying, emergences)

2000 (egg-laying, >1 year populations)
1999 (egg-laying, >1 year populations)
1995 (>1 year populations)

2000 (emergence)



Number of these (former) rare southern species by 5 km UTM square

CFF 2.0 - 2000

Number of southern species (UTM 5 km)
Total: 7 species

. > 3 spp.

® 2-39pp.

® 1 spp.




Data gathered by the Dragonfly Working Group « Gomphus »

NB:

(based mainly on visual observations)

Start of
''''''''''''''''''''''''''''''''''''''''' Monitoring
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Old data (< 1981) = collections data, with biased frequencies!



> Corrected data frequencies (rates)!
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= A. affinis

Mean annual temperature (°C)
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NB: similar global
pattern !




> Methodology to counter this bias

> Data from 1989 to 2000 (12 years) (Monitoring Scheme)

> Comparisons of two periods: 1989-1994 / 1995-2000

> Selection of grid cells which were sampled at both periods
during the main flight period of the species

> @G tests (goodness of fit) between pl & p2 on:
* Number of grid cells with observation(s)
* Observation rate per visit



Species Grid cell nb  Sampled grid cell % change Sign.
> 1989 (p1 & p2) (grid cell nb) Leve

-
Erythromma viridulum 90 36 61% ns
Cercion lindenii 54 21 900% ™
Crocothemis erythraea 40 21 45% ns
Lestes barbarus 28 11 350%

Sympetrum fonscolombii 20 9 350%

Anax parthenope ns

% change Sign.
(obs. nb) Level

70%
872%
85%
861%

466%
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Trends for 58 species (from 66) in relation to « distribution type »

NB: northern species
globally in decline (- 33%),

but unsignificant
(median tests)

Leucorrhinia dubia, male
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Mid-european Northefn spp. Southern spp. Eastern spp

Species grouped by distribution type

> Trends of southern spp. significantly differ

from those of other groups
(Kruskal-Wallis test: p = 0,0016; median tests)




Trends for 59 species (from 66) in relation to « habitat type »

— upper quartile
- lower quartile
mmedian
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Eutrophic still Mesotfophic Oligofgophic Ubiquikts spp. Running
waters spp. i (still + run.)  waters spp.

NB: differences

non significant !
(Kruskal-Wallis test)

Species grouped by habitat type




Anax parthenope, male
hoto: N. Titeux




Hypotheses
1) Habitat change ?

What? eutrophication

Why? northern spp  >> oligotrophic habitats
southern spp >> eutrophic habitats

Sandpool in Hainaut

Obs: southern spp. were
found on diverse kinds of
waters (incl. oligotrophic)!




Hypotheses
1) Habitat change ?

> Prediction 2 :

among « eutrophic » species,
non-southern ones should
expand like southern ones!

Obs: this is not the case!!
Non-southern species were
stable when southern ones

have much increased All spp.  South spp. Other spp.
(median test: p = 0,0004)
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Eutrophic waters spp.




What? increase for unknown reasons, intrinsic to species

Obs: it was rather highly
synchronized in Wallonia

Obs: this is not the case
here!! (see before)



What: rise of mean and extreme temperatures and
associated events (southern winds)

Obs: this is the case,
here!! (see before)

Obs: this is the case, here!!
Migrants waves (see before)



bs: this seems to be the

case, in Wallonia!!

> mainly in Lorraine, Fagne, Famenne ObS' this could be the case

> mainly on sunny and shallow waters = oy reee '
J y here, but it is difficult to
ascertain!! (see before)



Conclusions & last comments

J Recent expansion of
several southern
species in Wallonia

4 Establishment of
re p ro d u Ct i Ve Température moyenne annuelle a Uccle - 1833-2000
populations 15
ml_llll'dll

d Global warming
> main explaining
factor !




Maybe not, because:

> Northern species could disappear in our regions...
> These changes are very rapid !

» Organisms with low mobility and/or highly
fragmented habitat network could have problems
to follow these changes and find refuges !



Recommendations

> conservation and restauration of high quality

aquatic habitats, especially those of peatbogs, to ensure
maintenance of their present fauna

> development of a better ecological network
to allow and favour fauna and flora movements in relation to
climate change

> continuation and reinforcement of
biodiversity' survey and monitoring
programs in our regions to track range shifts and

changes in status



Collaborators (about 150) from Gomphus
for data collecting

Ministry of Région wallonne (MRW/DGRNE)
for funding



	Southern dragonflies (Odonata) expanding  in Wallonia (South Belgium) :  a consequence of global warming?
	Talk plan
	Introduction
	Facts:  observations during the last 2 decades
	Slide 5
	Slide 6
	Facts:  data distribution during the last decade
	Expansion or sampling’ increase?
	Slide 9
	Expansion or sampling’ bias?
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Hypotheses 1) Habitat change ?
	Slide 16
	Hypotheses  2) Intrinsic population dynamics?
	Hypotheses 3) Climate change (t°)?
	Slide 19
	Conclusions & last comments
	Slide 21
	Recommendations
	Acknowledgements

