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until 1989 …
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Five Countries, One River, One Challenge

WFD
Natura 2000

Austria, Croatia, Hungary, Italy, Slovenia

Conservation and sustainable management of the natural
values and ressources of the Drava and Mura Rivers 



River stretches of the Drava and Mura

ca. 550 km = ca. 45% free-flowing/protected

ca. 55% impounded (50 hydropower dams)



Austria

Slovenia

Hungary

Croatia

Natura 2000: Protected Area System of the EU



Upper Drava River 
before and after restoration
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Restoration benefits
flood retention capacity increased – 200 ha/ 10 mill m³
flow velocity reduced
river bed deepening minimised or stopped
up to 70 ha more gravel banks, islands etc.
fish populations doubled (greyling)



€ 19.968.781

€ 3.768.262Life Drava II, Austria 
€ 6.300.000Life Drava I, Austria 
€ 3.200.000Interreg Mura II, Austria/Slovenia 
€ 2.600.000Interreg Mura I, Austria/Slovenia 
€ 2.125.000Life Mura, Austria 
€ 1.975.519Life Mura, Slovenia 

Along the Drava and Mura in Austria and Slovenia (since 1998)

EU funded restoration of degraded river stretches



Hydropower dams



Sediment extraction



River canalisation



Lower Drava and Mura

380 km long free-flowing rivers



The “Amazon of Europe”











Plan: 
Trans-Boundary UNESCO Biosphere Reserve 

„Danube-Drava-Mura“
(more than 400,000 ha)

= 15 tim
es the size of Ljubljana

= Europes´s Largest Single River Protected Area



Restoration of the lower Mura in 
Austria and Slovenia



Impacts on key elements of the Drava





Hydropeaking along the lower Drava (~230 km)
(up to 1,8 m; two times per day)

(Croatian Waters)



Living River or Canal?
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Living River or Canal?

(Croatian Waters)

According to the regulation
system the river should be:

Zákány-Barcs: 160 m
Barcs-Drávaszabolcs: 170 m
Drávaszabolcs-Osijek: 180 m
Osijek-Danube confl.: 220 m
(South-Danubian Water Auth. Hungary, 2006)

Water Management Goal: 
Creation and maintenance of a 
uniform canalised river corridor 
free of side arms, gravel/sand 
banks and islands
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Regulation of the „Stara
Drava“ at Varazdin/ Croatia, 
2007



Regulation of the Drava at Varazdin/Croatia, 2007

(Croatian Waters)



2007, Drava in Croatia, rkm 220



2007, Drava in Croatia, rkm 220
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1981-2001: about 7 million tons, equal to 350,000 t/yr (after  Burian, 2006)

Average bedload sediment transport 100,000 t/yr, 1986-2003 (after Rakoczi, 
Szekeres 2004)

Extracted gravel and sand along the HR-HU Drava (rkm 90- 236)



Jutarnji list, 17. March 2005
2,000,000 m3 between 2005-2009

Jutarnji list, 23. Sept. 2007
800,000 m3 between 2008-2011



2006, Drava in Croatia, rkm 230



2006, Drava in Croatia, rkm 230



2008, Drava in Croatia, rkm 31
Photo Credit: Darko Grlica

Sediment extraction along the Drava in 2008



2008, Drava in Croatia, rkm 31
Photo Credit: Darko Grlica

Croatia, rkm 55

Hungary, rkm 185 Hungary, rkm 156

Hungary, rkm 153

Croatia, rkm 176

Sediment extraction along the Drava in 2008



D. Biondic, Gradevinar 51 (1999) 5, 321-329
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Riverbed deepening along the 
Croatian-Hungarian Drava

Botovo (1970-1995): 2m
(3-3,5 cm/a)

Terezino Polje (1876-1996): 3,7m
(2,5 cm/a)
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N. Kuspilic, D. Bekic, Proceedings RRC 2004, 165-171, Zagreb

D. Biondic, Gradevinar 51 (1999) 5, 321-329



Degradation of the Drava river course within 100 years
(Botovo-Ferdinandovac) 

Hrvatska Elektroprivreda 2000



Reduction of sand banks/bars
along the Drava 

(Botovo-Ferdinandovac, last 100 years)
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Reduction of natural steep banks
along the Drava and Mura 

(selected banks, Murska Sredisce-Osijek 2005)
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Affected Protected Areas along the Drava and Mura

• 1 National Park – ca. 10,000 ha

• 1 Regional Park – ca. 145,000 ha

• 1 Ramsar Site

• 100% existing/proposed Natura 2000 sites

• 1 Special Zoological Reserve  – ca. 17,000 ha
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Low groundwater tables impacts forests
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Low groundwater tables impacts forests

Photo Credit: Mario Romulic
Hrvatska Elektroprivreda 2000



What needs to be done?

• Stop further deterioration of the lower stretches
• International River Restoration Programme
• Hydropower: Masterplan (incl. „No Go Areas“) 
• TBR DDM (Natura 2000 management)

More impacts or joint management?



Lifeline Drava-Mura 2008-2020



In a nutshell
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Thank you for your attention!
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