. _
ClimateWater mid-term Meeting Bratislava May, |
26-28.2010

]
llm a[ e Climate change:
Water-related
’N\u w al e l” impacts on
Ay nature
Bridging the gap between adaptation
strategies of climate change impacts University of Vienna,

and European water policies Department of Limnology




EI{v[%aé(f 7 Objectives [WP2]

e |dentification of impacts on the hydrological
cycle and on the water resources in Europe

e Magnitude
e Urgency of Action

& wiversitat . L

ﬁ'.e., _HTDel]

g,chdﬂcn I Department of Limnology




91%35 7 Objectives [WT 2.2]

1. Aquatic Ecosystems (GeoEcoMar) ecological
status according to the WFD

2. Terrestrial ecosystems (VITUKI) National parks,
Ramsar sites, mountains, lowlands, forestry

3. Aquatic-terrestrial Ecotones (GeoEcoMar)
Fluvial and lake-side ecotones, wetland
ecotones, marine ecotones
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EI{v[%aé(f 7 Methods

 Meta-analysis of scientific papers and project
findings

e Extraction of relevant data

e Summarizing the impacts after topic and region
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EI{V[%aé(E 7 Results [general]

1. Aquatic Ecosystems: 70 publications, 2 FP6-
projects, 5 web sources ©

2. Terrestrial Ecosystems: 53 publications, 3
projects, 11 web sources ©

3. Terrestrial-aquatic Ecotones: 17 publications
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Climate ? Impacts on Aquatic
N Wdl@[ E COSVSt ems
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For ecoregions and quality elements according to
the WFD: increase A and decrease \ &

21

replacement of species R \ ) =

(19 )




Climate
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Biomes

............. Temperate Broadiesf & Mixed Forests®

- Temperate Conifer Forest®

- Boreal ForestTalga®
Temperate Grasslends, Savannas & Shrublands
Flonded Grasslards & Savannas

i Monlana Grasslands & Shrublands

Tundra

- Meditarranean Forasts, Woodlands & Scrub®
Deserts & Xeric Shrublands
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SEVENTH FRAMEWORK

PROGRAMME

...biological

Biomes |Freshwater Ecoregions Bilogical elements
phytoplankton aquatic flora invertebrate fauna fish fauna
cosrzzzlifiin growth rate cos::;csli(teison growth rate cosrzzzlifiin growth rate cos::;csli(teison growth rate

1. Iberic-Macaronesian region
Rivers A A R A R
Lakes A A A
Transitional waters
Coastal waters

3. Italy, Corsica and Malta
Rivers A A R A R
Lakes A A A
Transitional waters
Coastal waters

5. Dinaric western Balkan
Rivers A A R A
Lakes A A
Transitional waters
Coastal waters

6. Hellenic western Balkan
Rivers A A R A R
Lakes A A
Transitional waters
Coastal waters

7. Eastern Balkan
Rivers A A R A
Lakes A A
Transitional waters
Coastal waters
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PROGRAMME

Biomes Freshwater Ecoregions Bilogical elements

phytoplankton aquatic flora invertebrate fauna fish fauna

species compsition growthrate species compsition growthrate species compsition growth rate species compsition growth rate
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Folie 9

H1i auf allen "biological" sollte das auch stehen, vielleicht in Abkiirzung (...b 1, ... b 2, .... b 3) oder " bio ctd" = continued
Hydrobotanik; 21.05.2010
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SEVENTH FRAMEWORK
PROGRAMME

Biomes

R
]
Q@
=]
(=]
'S
e
g
c
o
(&
S
o
e
=
=1
£
o
-

Freshwater Ecoregions

Biological elements

phytoplankton

aquatic flora

invertebrate fauna

fish fauna

species

o growth rate
compsition

species
compsition

growth rate

species

o growth rate
compsition

species

o growth rate
compsition

14 Cenitral plains

Rivers

'y

A

Lakes

Transitional waters

Coastal waters

25_Caspic depression

Rivers

Lakes

Transitional waters

Coastal waters

4 Alps

Rivers

Lakes

Transitional waters

Coastal waters

10. The Carpathians

Rivers

Lakes

Transitional waters

Coastal waters

24 The Caucasus

Rivers

Lakes

Transitional waters

Coastal waters

12_Pontic province

Rivers

Lakes

Transitional waters

Coastal waters
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SEVENTH FRAMEWORK

PROGRAMME
Biomes Freshwater Ecoregions Biological elements
phytoplankton aquatic flora invertebrate fauna fish fauna
species growth rate species growth rate Species growth rate Species growth rate
COmpEIT.IOI"I COI’T‘IpEIT.IOI"I CO!’T‘IpEIlIOI‘I COI’T‘IpEIUOﬂ
19 _Iceland
Rivers R A R A R v
Lakes R A R R
Transitional waters
Coastal waters
- 20. Borealic uplands
= Rivers R A R A R v
- Lakes R A R R
Transitional waters
Coastal waters
= 22 _Fenno-Scandian shield
Rivers R I R 'y R A
D Lakes R A R R
=, Transitional waters
o Coastal waters
23. Taiga
Rivers R A R A R v
Lakes R A R R
Transitional waters
Coastal waters
21. Tundra
Rivers R A R A R v
Lakes R A R R
Transitional waters
Coastal waters

Fakultiit fiir Lebenswissen-
schaften

I TDeli

I Department of Limnology



Climate

7

~ Walel

Biomes

SEVENTH FRAMEWORK

PROGRAMME

...hydromorphological

Freshwater Ecoregions

Hydromorphological elements supporting the biological elements

quantity and
dynamic of
water flow

connection to
groundwater
bodies

river continuity
(rivers)/residen
ce time (lakes)

river depth and
width

variation/lake

depth variation

structure of the
river/lake bed

structure of the
riparian
zone/lake
shore

transparency
(lakes)

1. Iberic-Macaronesian region

Rivers

Lakes

Transitional waters

Coastal waters

3. Italy, Corsica and Malta

Rivers

Lakes

Transitional waters

Coastal waters

5. Dinaric western Balkan

Rivers

Lakes

Transitional waters

Coastal waters

6. Hellenic western Balkan

Rivers

Lakes

Transitional waters

Coastal waters

7. Eastern Balkan

Rivers

Lakes

Transitional waters

Coastal waters
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Climate ?

~Waler =l chemical and physico-chemical.

PROGRAMME

Biomes  |Freshwater Ecoregions Chemical and physico-chemical elements supporting the biological elements
pollution by
pollution by other
all priority | substances
substances | identified as
transparency theljrr'wI oxyge'nfition salinity acidification nutr'ignt identifi'ed as ' being '
(lakes) conditions conditions status conditions beeing discharged in
discharged significant
into the body| quantities
of water |into the body
of water
1. Iberic-Macaronesian region
Rivers A v A A
Lakes A v A A
Transitional waters
Coastal waters A A
3. ltaly, Corsica and Malta
Rivers A v A A
Lakes A v A A
[Transitional waters
Coastal waters A A
5. Dinaric western Balkan
Rivers A v A A
Lakes A v A A
Transitional waters
Coastal waters A A
6. Hellenic western Balkan
Rivers A v A A
Lakes A v A A
Transitional waters
Coastal waters A A
7. Eastern Balkan
Rivers A v A A
Lakes A v A A
Transitional waters
Coastal waters A A
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Cllmale 7 Impacts on Aquatic
A Waler =i Ecosystems

Romania: Black sea and Danube Delta ecosystems:
detailed information
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Cllmale 7 Impacts on Terrestrial
e Waler == Ecosystems

 Southern Europe :

e Soil moisture reduced - loss of productivity + fire
hazard

* increased drought - reduced plant growth and
primary productivity, reduced nutrient turnover and
nutrient availability, altered plant recruitment,
changed phenology, and changed species
interactions, increased torrentiality of running
waters is likely to lead to increased erosion
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Cllmale 7 Impacts on Terrestrial
e Waler == Ecosystems

 Northern Europe:

e Decrease of snow cover, increase of soil frost-
free periods and winter rainfall > increased soll
water logging + winter floods.

 Drought-triggered forest mortality = rapid
ecosystem changes
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Cllﬂldle 7 Impacts on Terrestrial
e Waler == Ecosystems

* Forests:

e drought-related mortality

* shift of the vegetation zones
 mild winters = aid pest species
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Cllmale 7 Impacts on Terrestrial
e Waler == Ecosystems

e Steppe and lowlands

e Reduced rainfall and soil moisture threaten
biodiversity

e Grassland ecosystems in higher elevations are
expected to be restistent to climate change
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Climate 7 Impacts on terrestrial-aquatic
YN ecotones
COASTAL ECOTONES

Increases in sea level and sea-surface temperature
Decreases in sea-ice cover

Changes in salinity, alkalinity, wave climate, and
ocean circulation

Increased levels of inundation and storm flooding
Accelerated coastal erosion
Seawater intrusion into fresh groundwater

Encroachment of tidal waters into estuaries and
river systems
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Climate 7 Impacts on terrestrial-aquatic
A Waler =iz ecotones

FRESHWATER ECOTONES
e Fluvial dynamics > channel migration
e type and magnitude of disturbance

e enhanced terrestrial erosion = decrease in
water transparency - loss of aquatic vegetation
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