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1990-2000 

Quantifying the Effects of Land Cover Change on Carbon Budgets in the Black Sea Region 

Boston 

University, 

Department of 

Geography 

Directed by Prof. 

Curtis Woodcock 

Financed by NASA 

2.4 percent of what was forest in 1990 changed to non forest. (No evidence of land use change from 

forest to other uses.) 
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1999 2003 

2001 2002 

After 2000 we see continuous increasing of clear cutting areas, many times on large areas 

Maramures county (N of Roamnia) 

Suceava county (NE of Romania) 
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Dolj county (SW of Romania) 

Soil protection forest (sandy area) 
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Baneasa Forest 

Bucharest 

Airport 

1988 

New changes  

North of Bucharest city 

2008 

Chaotic urban development 

put pressure on forest cover 

Ilfov County 
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1988 

2008 

Illegal cuttings of the forest  

to make room for buildings 

Baneasa forest, 

 N of Bucharest City 
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2010 2000 

Harghita county 

This case we have been studying more carefully 
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Test area: Almost a quarter of 183/28 frame, over Hargita judet (county)  

(~ 835,000 ha from which ~325,000 ha forest ) 
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2000 2003 (aerial imagery) 

2005 (Landsat 7) 2006 2010 

1989 

Investigating the history 
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Method: using change detection tool from ERDAS 9.x 

 

Between two pairs of Landsat images from 5 June 2000 and 4 October 2006: 

1. Band 5 

2. NDVI 

3. PC1 

2006 2000 
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PC1 of Landsat images, from la 5 June 2000 (A) şi 4 October 2006 (B).  

2000 2006 

False color combination (7,5,3) from 2006 (A) and difference between PC1  

from 2000 and 2006 (B).  

A B 
Manual density slicing  

Example of PC1 analyse 
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Forest disappear (3). 
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Classification into 3 classes 

Forest occurrence (1); 

Unchanged (2) 

Forest disappear (3). 

 

Conversion raster to vector 

and GDB building in ArcGIS 

Results analyses Accuracy assessment 

Affected areas estimation and legal/illegal classification 

Type of forest vegetation affected (species/groups of species) 

Separation of class 3 (forest vegetation disappear) 

E
R

D
A

S
 I
m

a
g

in
e

 
A

rc
G

IS
 

Work flow 

Slope estimation and legal/illegal classification 
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Accuracy assessment for PC1 method 

Method: checking every case 

(pan to) and mark as True or False 

Where False also record the cause. 

(5214 issues) 

Results: 

4508 areas = true 

Accuracy 86.5% (Error 13.5%) 

 

Errors causes: 

Illumination difference – 5.6% 

Misregistration            – 2.4% 

Cloud shadows           – 1.8 % 

Agriculture changes    – 1.7 % 

Water areas changes  – 0.9 % 

Seasonal change         – 0.6% 

Environment: ArcGIS 

To improve the accuracy: 

To find images close as year season 

To apply mask for clouds/clouds shadows 

To apply a mask for forest cover 
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Accuracy assessment for B5 method comparing with PC1 method 

Method:  

1. Spatial join of B5 with PC1 stratum. Result: 

2716 areas overlap with PC1 stratum from 2829-only 113 are different (<6 ha totally)  

 

2. Spatial join of PC1 with B5. Result: 

2071 areas don’t overlap with B5 stratum (small areas, totally 215.2 ha, the biggest one=3.20 

Results  

in terms of confusions with other areas: 

Accuracy 88% (Error 12%) 

 

Errors causes: 

Illumination difference – 2.4% 

Misregistration            – 0.4% 

Cloud shadows           – 2.7 % 

Agriculture                  – 1.5 % 

Water areas changes – 0.6 % 

Seasonal change       – 0.3% 

Unknown                    – 4.5% 

In terms of  missing changed areas 

(comparing with PC1 method): 

Accuracy 58% (Error 42%) 

 

Final conclusion: PC1 method is the best. Even so, it underestimates the areas. 
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Difference on PC1 detect small areas of  

changes but is rather underestimating  
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PC1 – 4508 areas (true)   = 4296.42 ha 

  

≤ 1ha – 3762 areas = 826.36 ha 

≤ 0.09 ha – 1650 areas = 83.47 ha  

≤ 3 ha – 246 areas = 2458.53 ha  

 

 12 areas >25 ha 

  25 ha ≥ 38 areas >10 ha 

  10 ha ≤ 196 areas ≥ 3 ha 

Affected areas estimation 

Notice: it is forbidden  

to clear cut  

areas over 3 ha  

(according with low) 
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Slope analysis 

DEM SPOT 30m spatial resolution 

Red areas: slope over 35g (~ 32.5o) 

Geospatial analyse: 

Intersect clear cutting areas 

with slope over 35g 

Result: 1263 areas  (~335 ha) 

From this 665 ≥ 0.1 ha (~314 ha) 

196 areas ≥ 0.5 ha (~207 ha) 

78 areas ≥ 1 ha (~124 ha) 

16 areas ≥ 2 ha (~42 ha) 

3 areas > 3 ha (~11 ha) 

 
Notice: it is forbidden  

to clear cut  

areas over 35g 

(according with low) 
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Type of forest vegetation affected (species/groups of species) 

Using ecosystems types map 



ICAS

  
Forest sustainable management  

SCERIN-1 Meeting, 17-19 June 2013 ,Prague , CZECH Republic 

Spatial join tool 
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Type Area (ha)

Spruce 1482,57

Spruce with fir 1250,38

Unknown (out of forest found) 575,61

Spruce with beech and fir 542,06

Spruce with beech 321,84

Pine-planted 33,83

Beech and sessile oak 9,58

Mountine beech 4,97

Sessile oak 4,07

Pine 2,13

Hill beech 1,84

Group of species Area (ha) %

Resinous 2768,91 75,79

Broad leaved 20,46 0,56

Mixed 863,9 23,65

Total 3653,27

Spruce

34%

Spruce with fir

30%

Unknown (out of forest found)

14%

Spruce with beech and fir

13%

Spruce with beech

8%

Pine-planted

1%

Beech and sessile oak

0%

Mountine beech

0%

Sessile oak

0%

Pine

0%

Hill beech

0%

Some statistics of test area 
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What’s next: 

-To improve the accuracy by use of masks (forest and cloud/cloud shadow) 

-To extend the study area to a county (judet) level and than to country level 

-To estimate the accuracy of class 1 – forest growing  

Some preliminary conclusions: 

•The method is simple and robust, even sometime under estimating clear cutting areas; 

•Disadvantage of method: is rather slow and required some efforts; 

 

•There are problems within test areas concerning illegal clear cutting. 

Wandering: what the real situation is on whole Romanian forest ? 
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Thank you for your attention 


