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Natural Natural protectedprotected areasareas
Protected natural areas in Romania cover Protected natural areas in Romania cover 1,798,7821,798,782
hectares, that is, 7.hectares, that is, 7.5555% of the national territory. Law No. % of the national territory. Law No. 
5/20005/2000, , the Government Decision 2,151 /2004the Government Decision 2,151 /2004, 812/2005 , 812/2005 
andand 1,143/2007 1,143/2007 provide: provide: 

1133 national parks (national parks (316 047,3 ha316 047,3 ha), ), 
1144 natural parks (natural parks (836 955,6 ha836 955,6 ha), ), 
3 biosphere reserves3 biosphere reserves (665 444 ha)(665 444 ha), , 
54 scientific reserves (100,224 ha),54 scientific reserves (100,224 ha),
240 monuments of nature (2,213.3 ha),240 monuments of nature (2,213.3 ha),
662626 nature reserves (nature reserves (161 838,3 ha161 838,3 ha))..

In 2007 In 2007 thethe nationalnational “Natura 2000” “Natura 2000” networknetwork waswas createdcreated, as , as 
a  component of a  component of thethe European European EcologicalEcological NetworkNetwork, , includingincluding
273 273 sitessites of of communitycommunity importanceimportance -- SCISCI (3,291,854.6 ha) (3,291,854.6 ha) 
andand 108 108 areas for special water fowl protectionareas for special water fowl protection -- SPASPA
(2,988,713.6 ha). (2,988,713.6 ha). 



Wetland and Natural protected areasWetland and Natural protected areas



Natura 2000 in Natura 2000 in RomaniaRomania areare includingincluding 108 108 areas for areas for 
special water fowl protectionspecial water fowl protection ((mostmost of of thethe wetlandswetlands).).



WetlandsWetlands
In In thethe ConventionConvention onon WetlandsWetlands of of InternationalInternational ImportanceImportance
EspeciallyEspecially as as WaterWater--FowlFowl Habitat,Habitat, RamsarRamsar-- Iran, 1978, Iran, 1978, toto
whichwhich RomaniaRomania isis a a partyparty sincesince 1991, 1991, wetlandswetlands are are defineddefined
as: as: stretchesstretches of of freshfresh--waterwater, , swampsswamps, , bogsbogs, , peatpeat
lands,permanentlands,permanent or or seasonalseasonal, natural or artificial, stagnant or , natural or artificial, stagnant or 
runningrunning, , salmastriansalmastrian or or saltysalty waterswaters, , inclusiveinclusive of of thethe bodiesbodies
of of shallowshallow marine marine waterswaters downdown toto 6 m 6 m deepdeep onon ebbebb..
According to this definition, Romania possesses all types of According to this definition, Romania possesses all types of 
wetland, obviously of different sizes.wetland, obviously of different sizes.
HoweverHowever, in , in thethe wakewake of of embankmentsembankments andand drainingdraining toto
obtainobtain moremore agriculturalagricultural land, important land, important wetlandwetland surfacessurfaces in in 
thethe floodplainsfloodplains of of inlandinland riversrivers ((thethe Siret, Prut, Ialomiţa, Siret, Prut, Ialomiţa, 
Argeş, Olt, Jiu, Timiş, Bega, Mureş, Argeş, Olt, Jiu, Timiş, Bega, Mureş, thethe Criş, Criş, andand thethe
Someş), Someş), andand particularlyparticularly in in thethe DanubeDanube floodplainfloodplain (cca. (cca. 
560,000 ha), as 560,000 ha), as wellwell as as severalseveral lakeslakes, , waterswaters andand eutrophiceutrophic
swampsswamps withwith a diverse a diverse fishfish fauna fauna andand an important role in an important role in itsits
reproductionreproduction werewere embankedembanked andand draineddrained, , thethe effectseffects of of 
whichwhich, , eveneven climatic climatic onesones, are , are fullyfully feltfelt in in thethe southsouth of of 
RomaniaRomania..



WetlandsWetlands in in RomaniaRomania
WetlandsWetlands are  are  aboutabout: : 200 200 oligotrophicoligotrophic swampsswamps (2,000 ha), (2,000 ha), 200200 eutrophiceutrophic swampsswamps
(5,000 ha), natural (5,000 ha), natural andand manman--mademade lakeslakes (460,000 ha), (460,000 ha), riverriver channelschannels withwith permanent permanent 
andand temporarytemporary dischargedischarge (115,000 km) (115,000 km) andand somesome 400,000 400,000 hectareshectares of of RomanianRomanian
seashoreseashore upup toto 6 m 6 m deepdeep ((GâştescuGâştescu etet al, 2005al, 2005).).

SomeSome of of thesethese wetlandswetlands
are are protectedprotected, , othersothers are are 
beingbeing studiedstudied andand
recommendedrecommended toto bebe
includedincluded in in thethe worldworld
networknetwork of of RAMSAR RAMSAR 
sitessites (5)(5)::

1. 1. DanubeDanube Delta; Delta;
2. 2. Balta MicBalta Mică ă a Bra Brăăilei;ilei;
3. 3. DumbrDumbrăăviţaviţa (BV);(BV);
4. Mureş 4. Mureş FloodplainFloodplain;;
5.Techirghiol 5.Techirghiol LakeLake (CT).(CT).



VulnerabilityVulnerability of of wetlandswetlands
High vulnerability of wetlands is determined by:

Ecosystems vulnerability towards anthropic activities and hazards;
Productive potential of these types of spaces determined by the presence of 
resources;
The necesities of agicultural spaces;
Attitude of population and local autorities which consider wetlands as 
unproductive areas;
Many pressures (e.g. land use change, pollution, extraction of water for urban or 
agricultural use); 
High frequency of climatic, geomorphologic and hydrologic hazards;
Climate change has certainly already affected some wetlands and will continue to
do so. 



CHANGES IN LAND USE/LAND COVER 

Most visible during the transition periodMost visible during the transition period <= changes in property type of agricultural and forest 
lands and the dynamics of land cover/land use.
Negative impacts on economy and environment:Negative impacts on economy and environment:

-- Excessive fragmentation of agricultural landExcessive fragmentation of agricultural land; ; 
-- Very high proportion of subsistence individual farmsVery high proportion of subsistence individual farms; ; 
-- Poor development of services in agriculture (mechanization, ferPoor development of services in agriculture (mechanization, fertilization, irrigation, etc.)tilization, irrigation, etc.)
-- Increase of land degradation and desertification.Increase of land degradation and desertification.

Main negative consequences on wetlands:Main negative consequences on wetlands:
- Decrease of wetland areas;
- Habitats fragmentation and biodiversity loss.

Data Data sourcessources::
CorineCorine Land Land CoverCover (2000)(2000);;
Land Land CoverCover ClassificationClassification SystemSystem (2000)(2000);;
RomanianRomanian StatisticsStatistics YearbookYearbook, , AgriculturalAgricultural Farm Farm SurveySurvey 20052005,, General General AgriculturalAgricultural CensuCensu
20022002;;
Field mapping and field survey.Field mapping and field survey.



Land cover/use in Romania, 2006 Structure of agricultural land, 2006

Land cover/land use 
in Romania, 2000

Source: Corine Land Cover, 2000
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CHANGES IN THE TYPE OF PROPERTYCHANGES IN THE TYPE OF PROPERTY
Socialist period 

Centralized state-controlled property and the existence of large farms;
The collective property prevailed with all types of agricultural land use, the highest

percentages going to vine-yards, orchards and pastures.

Post-socialist period
Enlargement of private property up to 95.3% agricultural land and over 34.1% forest 

land (2006).

Land fund by categories of use and forms of property
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CHANGES IN THE TYPE OF FARMS

Out of the Out of the 44..25 25 milmillilioon farms:n farms:
9999..5 %5 % are individual farmsare individual farms
00..55 have juristic personhave juristic person status (trading farms)status (trading farms)

Average agricultural area/individual farm: Average agricultural area/individual farm: 22..1 1 haha, , average number ofaverage number of parcels: parcels: 33..77..

Farms by class size of agricultural area used (ha), in 2005.
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FRAGMENTATION OF AGRICULTURAL LANDFRAGMENTATION OF AGRICULTURAL LAND

e.g. Romanian Plain

15.3 million estimated number of parcels 
in Romanian agriculture:

• 41.1% have below 2 ha;
• 51.5 % have 2 - 10 ha;
• 5.3 % have more than 10 ha.

Danube

Landsat 7 ETM+, 2000

Danube

Landsat 5 TM, 1990

Agricultural area: size of parcels (ha), 2005
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LAND USE DYNAMICS
The area of vineThe area of vine--yards and orchards shrank by yards and orchards shrank by 153153..5 5 thou.thou. hhaa;;

Pastures and natural hayPastures and natural hay--field areas extended to the detriment of arable land, vinefield areas extended to the detriment of arable land, vine--
yards and orchards;yards and orchards;

After 2000After 2000, build, build--up and agriculture areas (threat for wetlands in the plain area)up and agriculture areas (threat for wetlands in the plain area)
showed the highest increase.showed the highest increase.
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Bistreţ area, Danube Floodplain



Potelu area, Danube Floodplain



LAND DEGRADATION AND DESERTIFICATION IN ROMANIA
AnthropicAnthropic factorsfactors (politic(politicalal, economic, te, economic, tecchnologichnologicalal etc.):etc.):

Marked fragmentation of agricultural land;
Very high proportion of individual farms;
Inadequate farming practices;
Few mechanized works;
Difficulties in implementing new production technologies;
Poor fertilization of crops;
Abandonment or destruction of irrigation systems and other 
land improvement systems;
Deforestation.

Natural factorsNatural factors ((extreme climatic phenomena: floods, droughts and extreme climatic phenomena: floods, droughts and 
landslides).landslides).

Zimnicea, August 30, 2003 Zimnicea, August 30, 2003

Abandoned irrigation channel, Sadova (May, 2002)



Source: Ministry of Waters and Environmental Protection, 2002.

Drought-affected areas in Romania

Severe 
drought-affected areas

Drought-affected areas

Mobile sand dunes in Oltenia Plain, Danceu (May, 2002)Mobile sand dunes in Oltenia Plain, Ciuperceni
(August, 1999)

Robinia pseudacacia plantation
affected by drought, Corlăţel
(August, 2002) 



CLAVIER – Climate Change and Variability: Impact on Central and 
Eastern Europe Specific targeted research project (STREP) in EU 6th

Framework Program http://www.clavier-eu.org

Project duration: 2006-2009.
Focus countries: Hungary, Romania, Bulgaria.

Project Coordinator: Max-Planck Institute 
for Meteorology (Hamburg, Germany)

13 partners from 6 European countries: 
Germany (1), Austria (2), France (1), 
Hungary (4). Romania(3), Bulgaria(2)



Investigation of ongoing and future climate changes and their associated uncertainties in 
Central and Eastern European Countries (CEEC);

Analyses of possible impact of climate changes in CEEC on weather pattern and extremes, air 
pollution, human health, natural ecosystems, forestry, agriculture and infrastructure as well 
as water resources;

Evaluation of the economic impacts of climate changes on CEEC economies, concentrating on 
four economic sectors, which are agriculture, tourism, energy supply and the public sector.

CLAVIER PROJECT OBJECTIVES AND STRUCTURE



CLAVIER CLIMATE SCENARIOS



Light green: Hydrology. Green: Agriculture.

Gray: Energy. Yellow: Tourism

All Regions: Economic Impacts

CLIMATE IMPACT CASE STUDIES

1. North-Western Development Region - Agriculture 
(WP4);

2. Vidraru Reservoir - Hydroenergy (WP4);

3. Prahova Valley-Poiana Braşov mountain area –
Winter tourism (WP4);

4. Bend Subcarpathians – Extreme events (WP3b);

5. Southern Black-Sea littoral area – Summer tourism
(WP4).

CLIMATE IMPACT CASE STUDIES IN ROMANIA



Climate change signal in Romania in mean monthly temperature
(2021-2050 vs. 1961-1990)

Source: MPI-M, 2008

Estimated increase of annual mean temperature: ~ +2°C.
Range of increasing rates: ~ +1°C to +4°C.
General trend of climate warming: all seasonsGeneral trend of climate warming: all seasons (less than +1°C).
Transition toward mTransition toward milderilder winterswinters: +2.8°C.

Annual: 2025.
Winter and spring: 2025.
Summer: 2008.
Autumn: 2011.



Climate change signal in Romania in precipitation
(2021-2050 vs. 1961-1990)

Source: MPI-M, 2008

More precipitation in winter (~ 20%)More precipitation in winter (~ 20%);; range winter: -10% to +50%.
No uniform signals in the other seasons (range from -30% to +20%);
Summer: most likely precipitation decrease => severe droughts inSummer: most likely precipitation decrease => severe droughts in the southern and souththe southern and south--eastern eastern 

regionsregions (negative deviations of at least 20%) + higher frequency of heavy rains;
Uncertainty mainly due to GCM.



Expected impacts on the wetlands environment (species and nativeExpected impacts on the wetlands environment (species and native ecosystems):ecosystems):
• Increasing temperaturesIncreasing temperatures in some regions (very likely in the southern and south-eastern regions); 
seasons and daily patterns changing more than others;
• Changes in rainfall regimeChanges in rainfall regime (seasonal patterns, rainfall intensity, consecutive days with/without 
rain) => less rain in some wetlands and/or more rain in others;
• Changes in the frequency, timing and severity of some extreme evChanges in the frequency, timing and severity of some extreme eventsents (e.g. floods, droughts, 
convective storms and heat waves).

CONCLUSIONSCONCLUSIONS

Wetland ecosystems are very fragile and vulnerableWetland ecosystems are very fragile and vulnerable to natural and anthropic pressures => long-
term management activities, conservation policies within international and national cooperations
and interdisciplinary studies;

Climate change is one out of the impact factorsClimate change is one out of the impact factors that might derive threats for wetlands but able to 
induce the most disturbing consequences (on species and native ecosystems) ;

Drivers of vegetation shifts:Drivers of vegetation shifts: air temperature and precipitation.air temperature and precipitation.
Temperature increase of 0.6Temperature increase of 0.6ººC C and general decreasing precipitation trends for most areas and general decreasing precipitation trends for most areas 

(significant seasonal and (significant seasonal and interdecadeinterdecade variability)variability):: in the last 100 years (Busuioc, 2008).



Likely impacts on populations of species of wetlands in Romania Likely impacts on populations of species of wetlands in Romania due to due to 
future temperature and precipitation trends:future temperature and precipitation trends:

• Changes in species abundanceChanges in species abundance, with some species increasing in numbers 
and inhabiting new and larger areas, and others species decreasing;

• Changes in the places speciesChanges in the places species, with changes in temperature and rainfall 
patterns encouraging some species to move to new areas => unpredictable unpredictable 
ways of carbon dioxide concentration changes, other interactionsways of carbon dioxide concentration changes, other interactions between between 
species and the low availability of a suitable habitatspecies and the low availability of a suitable habitat;

• Changes in the genetics of speciesChanges in the genetics of species, which will occur as they evolve in 
response to the changing environment and changes in other species.



223838,,55 kmkm2  2  flooded areaflooded area



165,58165,58 kmkm2  2  flooded areaflooded area





Danube Floodplain ecosystem affected by the 2006 flood (Mănăstirea, May 2006)



I. Building of cascade polders in embanked areas already floodedI. Building of cascade polders in embanked areas already flooded::
-- RastRast--BistreBistreţţuu--NedeiaNedeia, D, Dăăbulenibuleni--PoteluPotelu--CorabiaCorabia, Span, Spanţţovov--MMăănnăăstireastirea;;
-- Additional option: Additional option: BorceaBorcea de de SusSus and the embanked area situated between the longitudinal dikes fand the embanked area situated between the longitudinal dikes from the right rom the right 
side of Danube, in Brside of Danube, in Brăăilaila--GalaGalaţţi sector.i sector.

The alternative options for rehabilitation of Danube river afterThe alternative options for rehabilitation of Danube river after of the Aprilof the April--May 2006 May 2006 
flashflood are based on the new National Strategy for Flood Riskflashflood are based on the new National Strategy for Flood Risk ManagementManagement
(HG 1854/22.12.2005) - containing the new European objectives for water management included in 
the European Directive concerning floods management:

II. II. Creating of wetland habitats in order to preserve the biodiversiCreating of wetland habitats in order to preserve the biodiversityty, especially in the areas artificially flooded: , especially in the areas artificially flooded: 
CCăăllăăraraşşii--Raul, FRaul, Făăccăăieniieni--VlVlăădenideni and  and  PoteluPotelu (naturally flooded).(naturally flooded).

III. Building of secondary arms of DanubeIII. Building of secondary arms of Danube which will induce a water level decrease caused by the increase which will induce a water level decrease caused by the increase of of 
discharge section.discharge section.

Options for Danube Floodplain rehabilitation by bulding cascade polders
(source: Romanian Waters, 2006).



THANK YOU FOR YOUR ATTENTION !

INSTITUTE OF GEOGRAPHY, ROMANIAN ACADEMY
Dimitrie Racoviţă Street, no. 12, sect. 2, 023993, Bucharest

Tel. +40 21 3135990, Fax. +40 21 3111242
Email. igar@geoinst.ro
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