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Background

• The big picture: Beletti et al. (2020) estimate

200k barriers in Germany

• (obsolete) barriers are expensive to maintain, can

be a safety hazard & prevent the WFD-„good state“

• Political frameworks strive to improve river

connectivity (EU Biodiversity Strategy/NRL, 

German legislation and action plans) 

• Federal republic with 16 states

• Across-state perspectives hard to come by
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Step 1: GIS-analysis
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1: Reconnected upstream length
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2: Location within catchment
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Location within catchment
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16 km/4=4
→Score 13: Barrier density
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Density:

σ𝑆𝑡𝑟𝑒𝑎𝑚 − 𝑘𝑚𝐶𝑎𝑡𝑐ℎ𝑚𝑒𝑛𝑡

σ𝐵𝑎𝑟𝑟𝑖𝑒𝑟𝑠𝐶𝑎𝑡𝑐ℎ𝑚𝑒𝑛𝑡

Direction of flow

30 km/2=15
→Score 2

20 km/QBW
→Score 3



4: Hydro-morphological quality
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Reference barrier

Passable barrier

Catchment<10 km²

Non-passable

barrier

Catchment<10 km²

Non-passable

barrier

HyMo averages for all parts 

of reconnected stretch

Classes 5-7: score 1

Classes 3 & 4: score 2

Classes 1 & 2: score 3

Direction of flow



Results: Ecological yield
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Ecological 
yield when 
removed

Each barrier assumes 

combined value 

between 4 and 12 
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Example
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Good, 
but too 
small

Really 
bad

Jackpot!



Step 2: operational feasibility 

Look up ~20 high-level barriers/state, find out

• Their condition

• Whether infrastructure in vicinity prevents lowering water level

• If they belong to something (someone?) special

• Their purpose (hydro, navigation, agriculture, flood prevention…)

• If a removal may already be considered (WFD!)
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Also, identify responsible authority, get in touch and ask for assessment



Results

Barrier portfolio with clear 

ecological potential and „fuzzy“ 

removability assessment.
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Thank you

Shout out to 

our contractors

Uli Schwarz (Fluvius, Vienna) 

Rita Keuneke, Pia Bünis (FWT Aachen)

Rainer Bonn, Uwe Koenzen (Planungsbüro Koenzen)
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Sigrun Lange (WWF Germany)



Methodological limitations of pure-GIS analysis

• Consecutive barriers with great combined yield may be overlooked

• Large reconnection potential in big streams may mask habitat quality & potential 

for large-scale restoration programmes

• Lateral connectivity is not assessed
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