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Simulating landscape dynamics  

in pasture-woodlands  

of the Southern Carpathians  

following land use and climate change 



General context: SNF-WindLand-project 

 WindLand: Improved wind energy assessment based on coupled wind, terrain 

and vegetation modeling 

 2 study regions: RO and CH  

 Landscape-change influences wind energy potential (terrain roughness) 

 Track no.3: Landscape models and vegetation patterns 

 Vegetation change following dramatic land use changes in the post-communist 

period. 
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Presentation Outline 

Ongoing landscape change in Fundata and Topleț 

Vegetation Modeling (Fundata fieldsite): 

1. Input data 

2. Design of simulations 

3. Results 

Work in progress 
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I. Ongoing land-use change (field obs.) 

Case studies: Fundata (BV) and Topleț (CS) 
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Fundata (BV) 



Fundata (BV) 



Fundata (BV) 



Topleț (CS) 



Topleț (CS) 



II. Vegetation modeling in Fundata 

- simulating pasture-woodland 

landscape transitions considering 

different stock density scenarios 
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AIM: test the management guidelines 

regarding their efficiency for the conservation 

of diverse forest-grassland mosaics 
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Study area: FUNDATA, Romania  

(Southern Carpathians, Rucăr-Bran Passageway) 

Google Earth 

View 
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Methods 
LiDAR data analysis 

  

Field observations  

 

Interviews for 

understanding drivers 

of land use change 

Ecological data 

compilation 
Synthesis of results 
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Landscape change simulations 

 

 

WoodPaM-simulation model of wood-pasture 

ecosystem dynamics (Gillet 2008, Peringer et al. 2013) 

 Geomorphology 

 Land-use structure 

 Forest community  

 Encroachment patterns 

 

 

 

Landscape history 

analysis 
 Geomorphology. Goal: Identification of 

rock outcrops (safe sites for tree 

establishment) 

 Potential identification of shrub and tree 

encroachment. Goal: reconstruction of 

processes from patterns at landscape 

scale 

ArcGIS, MatLab 

 

 Current land use 

 Past land use 

 

 

 

 Traits of dominant 
woody plant species 

 

 

 Old forest/ grassland 
as hot-spots of 
historical continuity 

Method: time-depth analysis 

(Van Eetvelde et al. 2009,  
Pătru-Stupariu et al. 2013)  

 Relating vegetation to land use change 

 Formulating hypothesis on mechanisms of 
forest encroachment 

 

 Calibration, initialization, formulation of land 
use and climate change scenarios 

 



Input data for simulations 
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• climate data: monthly temperature and precipitation Fig. 1.1.; 

• topography: altitude, slope, aspect (source: LiDAR)- Fig. 1.2.; 

• Grazing pressure: guidelines (AGROMEDIU 2007-2013, Marușca et al. 

2014) and interviews among locals  

Fundata field site: 
landscape 
topography 
(simulated area 
delineated in 
yellow) 



Design of simulations 
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Scenario definition 

i) Model spin-up: simulations 

started with a spin-up period 

without grazing (years 1-1650 

AD), which allowed the 

development of a mixed forest 

community consisting of beech 

and spruce (tree species that are 

present in the landscape today). 

 

ii) Grazing started in calendar year 

1650 AD, according to land-use 

history (Pepene et al. 2012). We 

simulated pasture-woodland 

mosaic development under 

variable grazing pressure (Table 

2.1.), maintained constant over 

time.  



Simulation Results 
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Fig.3.1. Maps of simulated landscapes: pasture-woodland 
mosaics for selected grazing scenarios in years 1895 and 2013. 
For legend, see below: 

Structural definition of habitat types based on phytosociological 
analysis (Gallandat et al. 1995) 

The cover of forest-grassland ecotones (habitat type 3),  
the AIL for landscape structural diversity and the overall tree 
cover plotted against the gradient in land-use intensity 



 Results: 

• Tree cover plausibly decreased with higher grazing 

pressure and increased with climate warming from 1895 to 

2013 AD 

• The maximum landscape structural diversity (lowest AIL 

values) was simulated for medium grazing intensities, 

while less diverse and more aggregated landscapes were 

simulated for both low- and high-intensity grazing 

• Unexpectedly “optimal grazing intensities” slightly 

decreased with climate change 
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Simulation Results 



Conclusion following simulations 

 Medium grazing pressure allows the development of 

the full range of habitats and is therefore suggested as 

a management strategy that balances agronomic 

demands and pasture- woodland nature conservation 

value. 
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III. Work in Progress... 
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Thank you for listening! 

Contact: Ioana Stoicescu, ioana.stoicescu@yahoo.com 
Department of Regional Geography and Environment, Transdisciplinary Research Centre  
Landscape - Territory - Information Systems (CeLTIS), Faculty of Geography, University of Bucharest, Romania 
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