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Pro t ect ion o f and 
enforcement  on grasslands in 

Flanders



• "Historical Permanent Grasslands"

• Long-term Use:often in use for hundreds of years, meaning they have 
experienced little to no disturbance from modern agricultural techniques.

• Vegetation: rich vegetation with a great diversity of herbs and grass species.

• Environment: often located in environments with ditches, trenches, ponds, 
microrelief, springs, or seepage areas (water management, soil erosion)

Protected HPG 



• Ecological Value:important habitat for various plant and animal species, 
including insects, small mammals, andbirds.

• Cultural and Landscape Value:cultural-historical value, contribution to the 
characteristic landscape of a region.

• Protectedby Flemish Nature Decree

• Enforcement priority

Protected HPG 



Destroyed grassland, 
manure runoff to 
protected areas

Protected HPG 



Tradional enforcement

o complaints and active supervision
o comparing data

registration of crops by farmers/map of protected grasslands

Indicative 
map for HPGProtected HPG 



Protected HPG 
Difficulties

• Dependency on chance discovery

• Targeted investigation impossible
(too many data/small number of enforcers,
data too late, incomplete and unreliable)

Data too late Correct 
registration?

Change in 
microrelief not 

registered

Time consuming22500 farms



Developing an Early 
Warning Syst em



Remote sensing: detection from above



Imagery

Sentinel 1 & 2
Spatial resolution: 10m
Temporal resolution: 
daily (combined)
 Time series
 
Informative map 
for protected grasslands
Filter: grasslands 
<10x10m
 40.000 polygons

Early Warning System: workflow



Imagery

Sentinel 1 & 2
Spatial resolution: 10m
Temporal resolution: 
daily (combined)
 Time series
 

Processing

AI-algoritm
Analysis reflection 
values

Potential ploughing 
events

Enforcement data
Lost/dismissed 
police reports

Manual check for false 
positives 

Early Warning System: workflow

Informative map 
for protected grasslands
Filter: grasslands 
<10x10m
 40.000 polygons



Imagery

Sentinel 1 & 2
Spatial resolution: 10m
Temporal resolution: 
daily (combined)
 Time series

Results, use & follow-up

Deliverable: list

Digital check + field check 
& feedback by inspector

Early Warning System: workflow

Processing

AI-algorithm
Analysis reflection 
values

Potential ploughing 
events

Enforcement data
Lost/dismissed 
police reports

Manual check for false 
positives 

Informative map 
for protected grasslands
Filter: grasslands 
<10x10m
 40.000 polygons



Algorithm: decision making process FAPAR = Fraction of Absorbed Photosynthetically Active 
Radiation

NDVI = Normalized Difference Vegetation Index

MOWN PLOUGHEDDROUGHT



Early Warning System: next up & efficacy

• Link algorithm to enforcement 
database

• Early Warning System for small 
landscape elements

• 635 checked parcels
• +-90 parcels  police report
• +-460 parcels  non-enforceable
• Most common false positives: 

trappled horse prairies & droughts
Area (ha) of illegal deforestation (identified by Nature inspection)

Area (ha) of illegally modified protected vegetation (identified by Nature inspection)

Area (ha) of illegally modified protected grassland (identified by Nature inspection)

Length (m) of illegally modified small landscape elements (identified by Nature inspection)



Topic 2

Prosecut ion o f illega l 
grassland modifica t ions



Case File: horsetrack in 
protected ecological area



Thank you!

Femix Mittermeier
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