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Ecosystem services 

“The benefits people obtain from  ecosystems” 
 

Unabated loss of biodiversity 

Loss of biodiversity  
 = loss of human well-being 
Value of biodiversity invisible in economic  
indicators ,  

That guide political and economic decisions 

 

Indicators to  

- Show importance of ecosystems & biodiversity for  
welfare, wellbeing, people and economy 

- Guide decision making at project level 
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2010 

2005 
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Ecology meets society 

Biodiversiteit 

Human well-being 

Ecosystem 

Ecosystem structures 
Soil, groundwater, river bank, … 

Ecosystem processes 
Primary production, nutrient cycling, sedimentation, … 

Biodiversity & Ecosystem services 
 

Food, water purification, flood prevention, … 

Based on Tallis et al. 2012 

Human 
interventions 



Ecosystem services categories 
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Provisioning Regulating Cultural 

http://teamlne.vlaanderen.be/anb/intranet/Beeldenbank/Boomkwekerij Koekelare.jpg
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High socio-economic  
demands … 

Google maps 

… but also high nature 
values (tidal flats & 
marshes). 

Birds directive 

Habitat directive 

Estuaries 

Scheldt estuary: 
- Major harbours (jobs) 
- High population densities 
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tion 

Adapted from F.L.O.W. Collaborative 

Water 
filtration 

 important providers of ecosystem services 
1. Water column 
2. River bottom  
3. Tidal flats 
4. Onshore flood areas 
5. Air 
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Estuaries, sediment management and ecosystem 
services 

Yves Plancke, 2017 

Important ecosystem service “Water for navigation” 

 Dredging needed 

 

 
 

< 2010: sediment management to support navigation  
 removal of sediment from main navigation channel to side 
channels 



Smart sediment management 
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Yves Plancke, 2017 

Ludo Goossens 

New sediment strategy: sediment deposition to increase 
ecological value 
Side channels  edge of tidal flat  
 

Create low dynamic habitat 
 High benthic production & diversity 
 Vegetation development   

van der Wal et al. 2006 
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Smart sediment management 

Low-dynamic habitats & tidal flats – high ecosystem services 

Adapted from F.L.O.W. Collaborative 
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Smart sediment management 

Low-dynamic habitats & tidal flats – high ecosystem services 

Temmerman et al. 2013 



11 

Carbon 
storage 

Habitat 
& 

biodi-
versity 

Heri-
tage 

Agri-
culture 

Food 
produc

-tion 

Wave 
attenu
ation 

Naviga-
tion 

Recrea-
tion 

Water 
filtration 

Smart sediment management  

   creates CO-BENEFITS besides  

   navigation 

Adapted from F.L.O.W. Collaborative 
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Dredging costs 

Navigation 

Regular sediment management Smart sediment management 

Dredging costs 

Navigation 

Wave attenuation 

Fisheries production 

€ 
Recreation 

Water purification 

Co-benefits from smart sediment management 

 Reduction of dredging costs by generating new benefits 
 Leverage alternative financing (through interested parties) 
 … 

Economic interest for smart  
sediment management 
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Project 
(dredging, 
disposal) 

Tasks: 
1) Knowledge on ecosystem functioning and services              

(in relation to sediment management in estuaries) 

2) Quantify co-benefits of innovative sediment 
management 

3) Spatially explicit tool 

Ecosystem 
services? 
& nature? 

SMARTSEDIMENT project 
WP4: Consequences of sediment management for society? 



Different classification systems  

Selection criteria:  
1. Estuarine environment 

2. Affected by sediment management 

3. Stakeholders 

 

Selection of ecosystem services 

14 
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Food provision  
Water for navigation  

Raw materials 

Water & soil quality regulation 

Climate regulation 

Regulation flood risk 

Recreation & tourism 

Habitat and 
species diversity 

Selection of ecosystem services (# 13) 



Ecosystem functioning – systematic approach 

16 

External (meteo, sea level) 
 

Sediment management: 
disposal & dredging 
 

 

Ecosystem  
services      

 

Hydrology Morphology 

Ecology 

c 

Water level 
Suspended matter 
Flow velocity 
Salinity 
… 

Primary production 
Shelfish 
Birds 
… 

Bathymetry 
Grain size 
Organic matter 
… 



GIS-tool 

 Spatially explicit tool to compare effects of different 
sediment strategies on ecosystem services 

 Based on the knowledge of ecosystem functioning 
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QGIS plugin 



GIS-tool 
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Tool interface (QGIS) 

- Simple & advanced method 

- Time-step (e.g. gradual erosion) 
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Input: 
Maps/values of ecosystem  
properties  

Sedimentation rate (cm/y) 

Bulk denisty (kg/m³) 

Particulate organic carbon (mg/l) 

Susp. Part. Matter (mg/l) 



Deltares 2016 

Suppletions tidal flat Oosterschelde 
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Today 

Suppletions 
 1,3 million m³ 
 Safeguard low-dynamic ecotopes 

 continuous erosion 
 Disappearance of low-dynamic ecotopes 



Ecosystem service Today Suppletions Unit
Food - mussels - - kg/year

Food - sole - - km² nursery area

Food - shrimp 0,01 0,04 km² nursery area

Raw materials - - m³ sand availability/year

Navigation - - score

Flood risk - - trend

Water quality - - score

Climate 312,9 312,6 k€/year

Cultural Recreation - swimming - - # swim recreationists

Recreation - onshore - - km² qualitative habitat

Recreation - boating - - # boat passages

Habitat - seals - - km² qualitative habitat

Habitat - birds 6,80 6,84 km² qualitative habitat

Provisioning

Regulating

Biodiversity

Results – after 1 year  

- Maintenance of existing ecotopes: small effects  
( creation new habitat) 
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No suppletions (erosion scenario) 
 Continuous erosion (xx years) 
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 Loss of low-dynamic ecotope 

Today 

Erosion scenario 



Ecosystem service Today Suppletions Erosion Unit
Food - mussels - - - kg/year

Food - sole - - - km² nursery area

Food - shrimp 0,01 0,04 - km² nursery area

Raw materials - - - m³ sand availability/year

Navigation - - - score

Flood risk - - - trend

Water quality - - - score

Climate 312,9 312,6 249,3 k€/year

Cultural Recreation - swimming - - - # swim recreationists

Recreation - onshore - - - km² qualitative habitat

Recreation - boating - - - # boat passages

Habitat - seals - - - km² qualitative habitat

Habitat - birds 6,80 6,84 3,61 km² qualitative habitat

Provisioning

Regulating

Biodiversity

Results – erosion scenario 
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- Validation & fine tuning  benthos densities?  

 

 



Application 
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Government agencies 

 
Knowledge  
institutes 

Nature organisations Economic sectors 

Economic benefits 
Cost reduction 
Biodiversity 

Communication 
Find common ground 
Synergies 
 
 
 
Get involved 

Compare scenarios  
(spatial planning, MER, …) 
Develop ecosystem-based 




