
Cooperations on climate change  

in the Carpathian region

Sandor Szalai

szalai.sandor@mkk.szie.hu



Environmental pathway of vulnerability and adaptation
Jacques Delsalle, Evdokia Achilleos, DG Environment, Unit D1 – Protection of Water Resources

Climate
Change

Ecosystem conditions 
and supporting services

Impact on Ecosystem services

Provisioning 
(Food, Freshwater, Wood/fiber, Fuel)

Regulating
(Climate, Flood, Diseases, Water purification)

Cultural

Economic impacts

Infrastructures and physical capital
(Damages, Losses)

Production and Consumption
(Processes, consumer behaviour, Growth potential,

Variability/disruptions activity)
Employment

Floods

Water scarcity droughts

Species phenology

Water quality

Forest fires

Soil degradation

Species distribution

Permafrost/ice melting

Social Impacts

Health (Mortality, Morbidity, Labour productivity)
Distributive impacts (Social groups, Regions)

Resource conflicts
Migrations

Social fabric
Governance

Greenhouse gases 
concentration

Temperature (means & 
extremes)

Precipitation
(means & extremes)

Sea level rise

Anthropogenic
Pressures

Land-use changes

Resource-intensive
Production/consumption

Demographic changes

Adaptive 
Capacity

Cultural Capacity,
Technological

Capacity,
Financial 
Capacity,

Gouvernance

Portfolio
Adaptation
Measures

Grey
Green
Soft

Tools

Knowledge Base
Indicators
Monitoring



CARPATCLIM results

• High-resolution (10 km*10 km) freely

available databases

• Data availability on monthly and daily level

• Time frame: 1961-2010

• www.carpatclim-eu.org



Territory of the project

• For the production of the digital climate atlas, 

the resulting climatological grids should cover 

the area between latitudes 50°N and 44°N, 

and longitudes 17°E and 27°E, approximately.



Map



Countries of the Carpathian Region

Country Area in sq. km

Croatia 14 662,66

Czech Rep. 17 570,58

Hungary 86 996,47

Poland 19 794,32

Serbia 45 015,09

Slovakia 48 520,49

Bulgaria 1 208,63

Moldova 437,90

Romania 184 434,63

Ukraine 71 530,71



Philosophy of CARPATCLIM

• No common database of raw data

• Each country provide the same work (hope for 

the availability of most possible data)

• Common softwares

• National and international consistency

• Near border data exchange (minimum number 

of data exchanged on equal basis)



Participants

• Leading organisation: Hungarian Meteorological 

Service

• Participants:

(Hydro)meteorological institutes and services of 

Austria, Croatia, Czech Republic, Poland, Serbia, 

Slovakia, Ukraine

National Research and Development Institute of 

Environmental Protection of Romania 

Szent Istvan University from Hungary



Structure

• Module 1: Data rescue, quality control, and 
data homogenisation by the use of MASH.
(Leader: SHMU)

• Module 2: Data harmonisation and gridded
datasets by the use of MISH. (Leader: OMSZ)

• Module 3: Climate Atlas, publicly accessible 
dedicated web site, gridded climatological
datasets and searchable metadata catalogue
(Leader: RHMSS)



Data rescue

Country Nb. of 
digitalized dat

Croatia 0

Czech Republic 0

Hungary 1 303050

Poland 389455

Romania 1525700

Serbia 107100

Slovakia 394200

Ukraine 9 964 500



Set of meteorological variables in daily 

temporal resolution to be provided

2 m mean daily air temperature, 
minimum air temperature, 
maximum air temperature
precipitation
10 m wind direction 
10 m horizontal wind speed
sunshine duration 
cloud cover
global radiation
relative humidity
surface vapour pressure
surface air pressure
snow depth



Temperature and precipitation averages

(Lakatos et al., 2013)



Seasonal temperature changes, 1961-2010
(Lakatos et al., 2013)



Change of the annual precipitation sum
1961-2010



Change of the seasonal precipitation sums
1961-2010



Change in the number of days with
precipitation above 20 mm, 1961-2010



Benefits

• Development possibilities in the agriculture, 
hydrology and forestry

• Modelling possibilities for spatial distribution of 
species

• Strong development in the climate change impact
and adaptation studies

• Damage estimation, crop-yield forecast

• Development of early warning systems

• More accurate determination of crop sites

• Choosing of production sites, etc.



Plans

• Large work

• Should be enlarged:

– Spatial

– Temporal

– Thematically
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Thank you for your attention!


