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Introduction - definition 

• Transition zone: “Spatio-temporal variable entity with functional and 
structural gradients in between adjacent core matrices.” (SCHMIDT ET AL., 2016 ) 

Synonyms: Boundary, edge, corridor, ecotone… 

Source: SCHMIDT ET AL. (2016) 
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Introduction (cont‘d) 

 

• Impact of edge effects in landscape ecology: Interest 
for climate change mitigation, biodiversity research 
and conservation  

• Edges between landcover types exposed to 
discontinuities in microclimate: Varying biotic/abiotic 
components 
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Introduction (cont‘d) 

 

• ∆ of concentrations of inorganic soil components at 
the location of the edge vs. adjacent core matrices 

• ∆ of plant growth patterns, biomass accumulation, 
carbon storage capacities (feedback loop) 
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Introduction (cont‘d) 

Knowing magnitude of the gradient, depth of the 
edge, location of transition zones 

 

=> 

   

  Estimation of share at landscape level  

  Proxy for a more accurate estimation of carbon 
 storage potential for climate change mitigation 
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Methods 

• (1) Area of interest: 
• Brandenburg in general (green tiles) 

• Area around Müncheberg, east of Berlin (orange area) 

 

  50km                     100km 

ESA, 2017, UTM/WGS84 
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Methods 

• (2) Sentinel 2 Satellite Images: 
• Level-1C product, orthorectified (TOA) 

• 13 bands covered (443 – 2190 nm), 10m, 20m, 60m resolution 

• Copernicus scientific data hub 

 

  50km                     100km 

ESA, 2017, UTM/WGS84 
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Methods 

• (2) Sentinel 2 Satellite Images: 
• 0-10% cc query 

• 100 x 100 km tiles, UTM/WGS84 projection, jpg2000 file format 

 

  50km                     100km 

ESA, 2017, UTM/WGS84 
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Methods 

• (3) Vector data mask for validation (BBK) 
QGIS workflow 

 

BBK.shp 

Sub-setting 
to Sentinel 
2 tile size 

Query: 
All forest 

types 

Query: 
All other 
lancover 

Forest.shp 

Non_forest.
shp 

Buffer 
100m 

Forest_ 
buffer.shp 

Nonforest_
buffer.shp 

Merge  

Forest_non 
forest_buffer

.shp 
rasterize 

Forest_non 
forest_buffer. 

tif 
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Methods 

• (3) Vector data mask for validation (BBK) 
Intermediate result: buffer of 200m width into forest and non-forest (100m each) 

 

Forest_non-
forest_buffer.

tif 

N 

  10km    20km 

Own creation, UTM/WGS84 

10 x 10 m cell size grid 
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Methods 

• (4) Automatization with python 

• Packages: numpy, cv2, pylab, tables, gdal 
 

preparatory workflow 

Sentinel2tile. 
jpg2000 

File 
conversion 

Sentinel2tile. 
hdf5 

Band 
extraction 

Band 2 (blue) 
array 

Band 3 (green) 
array 

Band 4 (red) 
array 

Band 8 (NIR) 
array 

subsetting 

Forest_non 
forest_buffer.t

if 

Saving in 
array 

Forest_non 
forest_buffer 

array 

subsetting 
Buffer subset 

array 

Band subsets 
arrays 
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Methods 

Buffer subset 
array 

Band subset 
array 
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Own creation, UTM/WGS84 

N 



Methods 

• (4) Automatization with python (cont‘d) 
 

 

Image filtering and transformation workflow 

Band subset 
array 

Laplace 
operator 

Laplace 
subset array 

laplace [buffer!=1]=np.nan 

Buffer subset 
array 

Laplace_buffer 
subset array 
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Methods 

• (4) Automatization with python – code piece 
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Results 

Laplace subset 
array 

Laplace_buffer 
subset array 
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Own creation, UTM/WGS84 

N 



Results 
Results – different bands and intermediate results 
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Own creation, UTM/WGS84 

N 



Results 
Results – transects over edges and reflectances 
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Own creation 



Conclusion 

  Reasonable results without atmospherical correction 
  Validation „mask“ prove that algorithm is functional 

 
• Improvements: Regression analysis of best detection results for 

different bands/combinations/edge detection algorithms and 
parameter fine tuning; image preprocessing; gaussian filtering 
 

• Future research: Upscaling to larger areas such as Brandenburg to 
estimate the distribution of transition zones as share of other 
landuse types + understand magnitude and length of edges 
between different landcover types and thus determine carbon 
storage potentials. 
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Thank you  

so much  

for your attention! 
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