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95% of drinking water derived from groundwater 

Source of Drinking water  
in Hungary 



Drinking Water Protection Areas 
(DWPAs) 

Drinking water: 
All bodies of water used for the abstraction of water intended for human 
consumption providing more than 10 m3 a day as an average or serving 
more than 50 persons, and those bodies of water intended for such future 
use. (Water Framwork Directive, European Parliament and of the Council 2000/60/EC, Article 7) 

Protection areas: (Governmental Decree  123/1997. (VII. 18.)  
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• pollution vulnerability 
• outlined according to the pathtime 

Water supplying system: 



Applying the CIVAS modell 
(Climate Impact and Vulnerability 

Assessment Scheme 
CLAVIER project 2008) 

CLIMATE ENVIRONMENT SOCIETY and ECONOMY 

   Exposure 
Climate change in 
local level 

        Sensitivity 
Parameters of the 
hydrogeological system which 
show the range of changes   
to climate change impact 

  Adaptive capacity 
Local socio-economic and technical 
answers to climate change  
or actions to moderate its impact 

  Impact 
Changes in the 
hydrogeological system 
due to climate change 

Climate vulnerability 
Complex vulnerability of water supplying systems 



Climate conditions 
Streamflow conditions 

Exposure 

well 

river 

groundwatertable 



• Applying  CarpatClim database  
• Exposure indicators: 

- Palfai Drought Index (PDI) 
- Aridity Index (AI) 
- Rate of precipitation in the 

hydrogeological periods 
(winter/summer) 

 Changes in 10 years  
average 

 Average of 1960-2010 
period 

 Average of 1960-1990 
reference period 

 Average of 2020-2050 
model period 

 Average of 2070-2100 
model period 

 Difference between 
climate model periods 
and  reference periods 

CarpatClim 
1960-1990 

ALADIN 
2020-2050 

RegCM 
2020-2050 

ALADIN 
2070-2100 

RegCM 
2070-2100 

PDI 



Monthly maximum yield of 
Danube at Budapest Number of the days when yield exceeds the 5 

years average  of monthly minimum values 

well 

river 

groundwater table 



Sensitivity 



 Porous water supplying system 
• <30 m  
• 30-100 m  
• >100 m 

 Karstic water supplying system 
• Karst sytem with well developped 

chanel network 
• Open karst system 
• Covered karst system with direct 

connection to recharge area 
• Depp karst part of a regional flow 

system 
 Fractured water supplying system 
 Bank filter system 

• Bank filter system 
• Alluvial aquifer effected by water course 

 Surface water supplying sytem  

– very sensitivity 
– sensitivity 
– moderately sensitivity 
– no direct effect 

Sensitivity categories 
of DWPAs 

2018 water supplying system: 

1777   operating 
  167   out of order (standby) 
    74    provisional 





Screen interval: 
171,8-177,2 m 

Karstwater level changes due to mining withdrawal at Esztergom 

Time series of Kengyel-2 monitoring well 



Sensitivity of DMRV 
pilot area 

Sensitivity according the number of 
supplying systems 

Categorisation  according the less 
sensitive water supplying system 



Adaptive capacity of 
DMRV pilot area 

Complex Adaption Index 

Number of direct 
water supplying 
systems 

Specific water 
consumption 

Distribution of 
average  income 



Further tasks 

Vulnerability  Index 

Exposure Indexes 

Sensitivity 
Categories 

Complex adaption 
Index 
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