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When? 
 
Why?  

change 
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Dominik Kaim 

www.study area 
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w.land cover mapping – source data 

scale 1:100 000  
(Polish topographical  

map; 1930s) 

scale 1:28 800  
(2nd Austrian survey;  

1860s) 

scale 1:115 000  
(cadaster generalization; 

 1840/50) 

• historical data: topographic maps  
 
 

 
 
 

 
 
 
 
 
 

• satellite data: Landsat  
MSS/TM/ETM+ 
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6. validation 

5. mosaicking 

each scene 
processed 
separately 

1. image 
preparation & 
segmentation 

2. initial 
training set 

3. final 
training set 

4. classification 
& aggregation 

support 
vector 

machine 
SVM/Random 

Forest 

w.land cover mapping - methodology 

Kozak, Estreguil, Ostapowicz 2008 
Ostapowicz, Kozak 2011 
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study area: 47.6% forest 

Kozak, Estreguil, Ostapowicz 2008 

ww.land cover mapping 



Ostapowicz, Kozak 2011 

ww.land cover mapping 

Area [%] 

Land cover classes ’80 (20th centry) Years 2005/7 

Artificial areas 2.43 3.11 

Agricultural areas 50.10 48.16 

Forest areas 42.43 43.03 

Non-wooded semi-natural areas 4.64 5.19 

Water areas 0.40 0.51 
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1934 2011 

Dominik Kaim 

CONVERSION 
MODIFICATION 

time time 
forest agriculture areas 

ww.land cover mapping 
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1987 2010 



Źródła danych: NASA i ESA 

time series: 1979-2011 

Landsat MSS (rs: 60 m),  
Landsat TM (rs: 30 m), Landsat ETM+ (rs: 30 m)  

www.nasa.gov 

ww.land cover mapping 
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ww.land cover mapping 
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Monitoring forest disturbance and re-growth  
from dense time series of satellite imagery stacks in the Carpathians 

Ostapowicz et al. (in preparation) 



Ostapowicz, Kozak 2009 

www.short term land cover change analysis  

Ostapowicz, Estreguil, Vogt, Kozak, 2006 
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www.long term land cover change analysis  
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f-f-f-f 16.2 

f-f-f-n 0.1 

f-f-n-f 0.2 

f-f-n-n 1.3 

f-n-f-f 3.1 

f-n-f-n 0.1 

f-n-n-f 0.2 

f-n-n-n 3.8 

n-f-f-f 7.9 

n-f-f-n 0.2 

n-f-n-f 0.4 

n-f-n-n 3.1 

n-n-f-f 8.7 

n-n-f-n 1.0 

n-n-n-f 1.4 

n-n-n-n 52.3 
Ostapowicz, Ostafin (in preparation) 
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INPUT DATA 
 

VARIABLES VARIABLES 

PCA 

non-linear  
regressions 

cellular  
automata 

MODEL OF FUTURE CHANGES MODEL OF PAST CHANGES 

Ostapowicz 2007 

www.land cover change analysis and modelling  

• Elevation and slope (source: STRM DEM, spatial resolution 90 m) 
• Distance to artificial areas (source: land cover map 2006; distance 

operation) 
• Migration, NUTS type (urban/rural), distace to urban NUTS 

(source: GUS) 
• Ownership: state/private forest (source: state forest) 

Variables 



Forest spatial pattern index: 22% (1987)  27% (2000) 

www.short term land cover change analysis and modelling  

Ostapowicz 2007 

Forest cover: 46% (1987)  51% (2000) 

1987                     FOREST COVER                         2000 

R2 = 0.94 R2 = 0.93 

R2 =  0.69 R2 =  0.71 

1987         FOREST SPATIAL PATTERN                2000 

FOREST CHANGE 

DEFORESTATION CHANGE IN SPATIAL PATTERN 

R2 = 0.67 R2 = 0.83 

R2 = 0.82 

R2 =  0.45 

AFORESTATION  
AND NATURAL SUCCESSION 



land cover maps 
(1987-2006) 

determinants 
maps 

change 
 detection 

CALIBRATION 

past land cover 

variables 
 generations 

neighbourhood 
[(3x3), Moore’a] 

Ni 

constants 

S
I
M

U
L
A

T
I
O

N
 

land cover 
change map 

final land cover 
probability map 

land cover map 
(2056) 

probability maps 
(change/non-

change) 

training points 
(200/one type) 

focal  
analysis 

transition 
/simulation 

regression analysis/SVM classification 

random 
 training 
 sampling 

multi-variables 
map 

F(Pij, Ni, cij) 

INPUT DATA 

CA 
cellular automata 

www.land cover change modelling  

cij 

Pij 

Ostapowicz 2007; 
Ostapowicz, Kozak 2010; 
Ostapowicz, Lakes, Kozak 2010 



year forest cover [%] spatial pattern  
[edge to core index] 

year forest cover [%] spatial pattern  
[edge to core index] 

2000 50,98 26,64 2030 54,54 24,70 

2010 52,16 26,44 2040 55,79 23,67 

2020 53,27 25,67 2050 57,06 22,72 

www.land cover change modelling  

Ostapowicz 2007 



1987 

2000 

2050 

[1] – forest zone; [2] – forest-non-forest zone; [3] – non-forest zone 
 

www.land cover change modelling  
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Ostapowicz 2007 



Biodiversity – fragmentation and connectivity assessment 

Ostapowicz, Kozak, Vogt, Ziółkowska (in preparation) 
Ostapowicz, Vogt, Riitters, Kozak, Estreguil 2008 

Ziółkowska, Ostapowicz, Kuemmerle, 
Perzanowski, Radeloff, Kozak 2012  

Vogt, Lookingbill, Gardner, Ferrari, Riitters, Ostapowicz 2009 

Morphological spatial pattern analysis (MSPA) Landscape hypsometric curve (LHC) 

Potential habitat connectivity  
of European bison (Bison bonasus) 

Mapping Functional Connectivity 
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www.land cover change modelling  
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the Polish Carpathians 

 

the Swiss Alps 

http://www.gis.geo.uj.edu.pl/FORECOM/index.html 



Thank you for listening! 

kostapowicz@gis.geo.uj.ed.pl 


