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e
Land—use In the region

Carpathian agrarian areas
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Water resources: current status (1)

River basins
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Water resources: current status (2)

Lakes
Neusiedler lake
315 km? surface and < 2:m depth
Other Iz i
450
4 k altogether
Groundwat : ?E':'-“! f, _
Main source of human water consumption; 80 % extra _
and karstic a aquifers;over—abstraction prevents good qua -

ﬂ-:




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO
CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Floods
- More flooding
 Increasing wat

- Higher water
levels

- More diffuse
pathogens)

- Increased erosg




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO
CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Water scarcity and drou;

Changes in snow co

Decreasing wate
Low water tables

Temperature

Impaired water ¢
in slow flowing ri

Salt water intrus

Water flow; chan
Increasing tempe
Impaired water ¢




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO
CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Floods
- More periods w

- Increased diffu

Water scarcity and

Lowering water
- Disconnection
- Increasing tem

Impaired water
pollutants, heal




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO
CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Changes in snow ¢
- Water tables; ¢
- Increasing tem

- Impaired water




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO

CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Main impa undwater

N

Floods

" [ ‘
- Infiltration

- More sur

- Changes i

Water scarcity and dro
- Less reche
- Changes
- Indirect: |

Changes in show co
* Recharge



CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO

CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Key factors co—
determining impacts

- Altitude
- Land—use
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Floods: potential adaptation measures

Non—technical measures Technical measures

Afforestation Reallocation of houses to less vulnerable
areas

Warning systems Ground floor space

Preparation programmes Retention reservoirs for floods

Acquisition of operational flood prevention Increasing natural retention and storage

And cooperation between authorities capacity of reservoirs in rural and urban
areas

Incentives to provide flood storage Increasing water discharge capacity of

rivers and floodplains (deepening of river
meadow, obstacle removal)

Rainwater and storm water management in Acquisition of temporary flood control

urban areas structures

Changing land use and strategic zoning Dike and dam construction and
improvement

River restoration (room for the river)
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Water scarcity and droughts: potential adaptation
measures

Non—technical measures Technical measures

Adopt long—term perspective in planning, modelling Irrigation strategy
and management

Develop adaptation programmes Move power plants to coastal area

Weather derivatives New water supply options

Restrictions and consumption cuts Sustainable drainage systems

Drought management plans Water sensitive urban design

Droughts communication system Silvicultural management - improve tree water
balance

Monitoring to provide information that may indicate
inception of drought

Raise awareness for efficient water use
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Water quality: potential adaptation measures

Non—technical measures Technical measures

Develop monitoring programmes for Install purification facility
surface water quality

Develop management strategies for Create areas for lagooning, surface

fertilizer and waste impoundment

Adopt quality goals and develop Different fertilizer (slow release of

management plans nutrients, prevent leaching of excess
fertilizer)
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Proposed projects/fi

Map floods, droughts and change

Objective: Deliver pan—carpath
affected by floods (both winter
heat waves and changing snow cover

Seasonal shift in water balance and m’\pacts on ! fi:v@:‘f;

Objective: Carpathian wide projec
changes in water balance, includ I:
evaporation. Inventory of the pot {
especially on organic matter cont
capacity. Special attention will be glven to cultivate
addition, identification of the most affected soil :
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Wetlands: impacts of Climate Change
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Peatlands
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Wetlands: ma

Floodplains
e Floods

— Stronger fla
water tables

e Water scarcity

— Lack of wat
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Floods: potential adaptation measures

Non—technical measures Technical measures
Reallocation of houses to less vulnerable
areas

Warning systems Ground floor space

Preparation programmes Retention reservoirs for floods

Acquisition of operational flood prevention Increasing natural retention and storage

And cooperation between authorities capacity of reservoirs in rural and urban
areas

Incentives to provide flood storage Increasing water discharge capacity of

rivers and floodplains (deepening of river
meadow, obstacle removal)

Rainwater and storm water management in Acquisition of temporary flood control

urban areas structures

Changing land use and strategic zoning Dike and dam construction and
improvement

River restoration (room for the river)
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Water scarcity and droughts: potential adaptation
measures

Non—technical measures Technical measures

Adopt long—term perspective in planning, modelling Irrigation strategy
and management

Develop adaptation programmes Move power plants to coastal area

Weather derivatives New water supply options

Restrictions and consumption cuts Sustainable drainage systems

Drought management plans Water sensitive urban design

Droughts communication system Silvicultural management - improve tree water
balance

Monitoring to provide information that may indicate
inception of drought

Raise awareness for efficient water use
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Water quality: potential adaptation measures

Non—technical measures Technical measures

Develop monitoring programmes for Install purification facility
surface water quality

Develop management strategies for Create areas for lagooning, surface

fertilizer and waste impoundment

Adopt quality goals and develop Different fertilizer (slow release of

management plans nutrients, prevent leaching of excess
fertilizer)
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TR I Bl e T A e

Current status of grasslands IN the Carpathlans

Almost a third of the Carpathians are covered by open and semi—nat
habitats, predominantly grassland, g

Over the generations, traditional s
Carpathians have created the graz
mountain foothills; and the semi-o
from grazing livestock in the fores

— The " poloniny’ meadows — val
occurring naturally at high altit
where the grazing cattle have
and forests.

— calcareous mountain grassland
Park in the Slovak Republic, in

— open plant communities found
Beskidy region;
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Current status of grass’lllahds- in thé Calk'pé’thians

Natural open habitats above the t
zones, are very limited in the Car
stone’ pattern — very important,
endemic species.
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Factors co—«
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Factors co—de
vulnerability

Whilst the extens
is still a vital part
pose a threat to’

- A reduction in ag
the transfer to
less productive

A lack of local in ~
pressure from the state forestry
afforestation of meadows, means tha
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Slovak Republic

Tatry

Polana

o] 90 180
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Carpathians

Slofak Karst
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Land use development
of the East Carpathians
Biosphere Reserve in 3
time series (1949, 1987,
2003) identified from
aerial photographs
(EEA, 2011)

Land use
Il Urbanised area

Construction area

[ ] Agricultural mosaic

[ ] Grassland

[ shrub
[ Forest

Bl water
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Potential adap
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Possible adaptation m
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Adaptation |

- Increasing the
- Diversification
- Removal of se¢

- Development @
- Forest health




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO
CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO
CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Longer growing seaso
Increase

Potato
highlanc

In the Pa
agricultur

Decrea
Wideni




CARPATHIAN INTEGRATED ASSESSMENT OF VULNERABILITY TO

CLIMATE CHANGE AND ECOSYSTEM-BASED ADAPTATION MEASURES

Climate change impacts on agriculture
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By 2030
become

Region be

Adaptation
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