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Wet nature development in the Ghent Canal Zone
Introduction to the case 

In the Ghent Canal Zone, there 
are about 8 villages or urban 
neighborhoods, whose livability is 
endangered by the ever-developing 
port activities. Between these 
neighborhoods and the port areas 
(North Sea Port), there are residual 
grounds with limited use, remnants 
of the former landscape with a 
limited function. Open space and 
port industry mostly face away 
from each other forming a “messy” 
buffer area in the shape of ribbons.
Through this land development 
project, the VLM aims to transform 
16 of these neglected residual areas 
into so-called “coupling-areas”.
Areas that reconcile industrial 
and residential functions and that 
contribute to Climate Adaptation 
through the implementation of 
NbS. In this case, we focus on two 
of these finished projects where 
specifically natural wetlands were 
installed: Langerbrugge & Destel-
donk.

Based on the expectations of the 
various stakeholders, within the 
possibilities of the legal zoning, 
a development plan was drawn 
up. This development plan took 
into account the main objective 
of the coupling-areas: buffering 
and connecting through the 
construction of forest buffers and 
paths for walkers and cyclists. In 
addition, the individuality of the 
area was considered and, where 
possible, extra investment for 
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NbS in depth Social benefits

climate adaptation by using NbS 
like wet nature were integrated. 
This was the case for the zones 
of langerbrugge and Desteldonk. 
The financing of this development 
plan was established in close 
consultation with the authorities 
involved. Thanks to the land 
development instrument, subsidies 
from the Flemish government were 
available.

Economic benefitsEnvironmental benefits
A home for a variety of fauna  
and flora 

The coupling-area of Desteldonk 
has been crowded with nature 
spotters after its construction. 
Waxwings Vagrant, Emperor 
Dragonfly, Eurasian penduline tit 
and Narrow-leaf Bird’s-foot Trefoil 
are some of the many species 
spotted in the area. The members 
of ‘waarnemingen.be’ have created 
a specific page on their website 
and have registered close to 
600 different species since the 
development of the area in 2012. 
Also Natuurpunt is voluntarily 
counting the species in the reserve 
and searching for new rare species 
that could still explore these new 
wet natural zones. In 2017 they 
spotted a colony of storks that 
came to take a rest in the wet nature 
reserve of Desteldonk. Recently 
Natuurpunt also organised an open 
guided walking tour trough the area 
of Desteldonk and Langerbrugge. 

Selected  
case studies

The project has been funded by UK Research and Innovation (UKRI) 
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Coupling-areas that reconcile industrial and residential functions and that contribute to 
Climate Adaptation through the implementation of Nature Based Solutions

Definition of coupling-areas

Coupling-areas are areas that 
enhance the open space of the 
neighborhoods, improve biodiversity 
and provide a pleasant and healthy 
environment for the port industry 
workers as well.
As an extra benefit, the coupling-
areas also provide a positive impact 
on mobility by creating a network of 
soft connections for local residents 
and workers. 
 
Recognition of the case

In 2023, the European Seaports 
Association awarded North Sea 
Port for the development of these 
coupling areas through the land 
development project of the VLM.

Land development plan: how it works

Benefits for 
vulnerable residents

The coupling-area of Langerbrugge 
was constructed in a way that 
this is accessible for wheelchairs 
and other less mobile citizens. 
The people from Obra|Baken vzw, 
an institute with experience-
oriented daytime activities in 
the neighborhood, have informed 
us they make regular use of the 
coupling-zones to go for a walk in 
more quiet natural areas nearby the 
home. Here, they feel free to take 
the time to talk and walk together 
with others. The coupling-area has 
a differentiated look combining 
more natural zones like the wet 
nature part and decking paths with 
picknick- and rest zones. This makes 
it possible for people who cannot 
always access bigger and often less 
accessible nature reserves to enjoy 
a part of nature closeby. 

Benefits for 
the younger generation

In the coupling-area of Langer-
brugge there is also place for 
young people and children to come 
together and play. There are some 
smaller infrastructural elements in 
the area to provide place to play 
and meet. However, in the natural 
wetlands the children experience 
a natural playfull environment 
and have the opportunity to go 
on a small adventure in their own  
neighborhood.

To construct the 16 coupling-areas 
in a period of more than 20 years, 
VLM worked together with many 
different stakeholders, each active 
on another scale and another 
interest. In first instance the 
financing came from the harbour 
that invested money in order to 
compensate for the impact of the 
port on its direct environment. 

VLM looked for other stakeholders 
in the area, also looking for new 
opportunities to improve the natural 
and general value of these areas 
for the community and combined 
all these interests and financing 
together. By doing so, a multi 
benefit for the local community 
was created in a multi-used space. 
By combining the financing, VLM 
got more access to space and 
financial resources to create NbS 
than initially was expected. This 
resulted in bigger areas, that can 
provide space for more species 
and also include buffers for more 
municipalities. Thus having a 
general financial multiplying effect 
for NbS. 

Multiplying spatial and financial effect

Storks in Desteldonk 

Inachis io Eurasian penduline tit

The natural wetland consists of an area, situated around a watercourse, that was excavated and rewetted and the 
reshaping and rewilding of a watercourse itself. In the watercourse (Hospice) that forms a natural ribbon through 
the wetland, the northern bank was beveled with a long sloping bank for the development of reeds and marsh 
vegetation. To make it accessible, a decking path was created in the wetland zone.
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Wet nature development creates an attractive habitat for some of these species.

Apulia region, Italy 

Stakeholder-driven marine protection: implementing 
Nature-based Solutions in Apulia Region through 
Bayesian Network modelling 

The MPA of Torre Guaceto 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 

 
                             
 

 
 

 

The Adriatic Sea is considered the 
most productive area of the Med Sea, 
due to a high variety of ecosystems 
with a crucial role in providing 
services. The intense economic 
activities make the Adriatic Sea one 
of the most intensely and severely 
degraded regions. Along the Apulian 
coast, multiple ports, cities and 
touristic activities take place, 
affecting and modifying coastal 
ecosystems and the natural 
equilibrium. Additionally, climate 
change constitutes a concern due to 
the vulnerability of ecosystems and 
the presence of economic and 
cultural values, impacting the marine 
benthic communities and reducing 
their functional activities.   

To conceptualize and model the interactions between variables (e.g., pressures on the system) and the 
assessment endpoint, as well as the probabilistic evaluation of (inter)dependence relations among diverse 
natural and anthropogenic components underpinning the system at stake, a spatio-temporal Bayesian 
Network (BN) model has been developed. The BN model estimates the adverse effects of human-induced 
and climate pressures on seagrass meadows (Posidonia oceanica) along the Apulian coast. Both 
anthropogenic (e.g., land use, MPAs) and environmental data (e.g., nutrients, temperature, transparency, 
depth, etc.) were integrated in the BN model, and jointly combined at the coastal water bodies scale, as 
framed within the WFD, and elicited by expert knowledge. Baseline environmental conditions were 
compared against multiple ‘what-if’ scenarios, representing different climate conditions, under RCP4.5 
and 8.5, and nature-based management schemes.  

The MPA of Torre Guaceto safeguards one of the most biodiverse areas in the Mediterranean, encompassing 
habitats such as seagrass meadows, sandy beaches and deep-sea coral formations. The seagrass meadows are 
populated by endemic species and provide habitats to a variety of fish, crustaceans, sponges and mollusks. 

NBS in depth 

The co-creation of fully protected areas, up to include 
the Special Conservation Zone, through a bottom-up 
approach is a successful achievement of a 
participatory approach that engaged all local and 
regional stakeholders, including both commercial and 
recreational fishers. The participatory process 
followed a scientific approach, considering key 
habitats and the area’s economic activities. The co-
development of nature-based management measures 
has led to more ecologically and economically 
sustainable fishing practices. 
 
The identified measures, which align with EU 
directives and objectives of environmental protection, 
have been tested in the BN model to assess the effect 
of different protection actions on the seagrass 
meadows habitat. 
 
Furthermore, the integration of management 
actions, primarily linked to land-use changes and 
widening of MPAs, benefit WQ conditions for 
Posidonia oceanica health status, while contributing to 
achieve the Sustainable Development Goals (as part of 
Agenda 2030), and the Good Environmental and 
Ecological Status as required by relevant EU acquis. 
 
 
 
 
 Environmental benefits Economic benefits 

 

The implementation of NBS, i.e., the creation and 
enlargement of the MPA, has had so far positive 
economic effects on local communities. 
Specifically, the different degrees of protection 
have improved and enriched in biodiversity and 
species abundance, resulting in higher quality 
fishing with a consequent increasing of their 
commercial value.  
 
Furthermore, through the BN model developed, 
the ecosystem services evaluation allowed to 
estimate and quantify the economic value that 
the communities benefit from a healthy 
ecosystem, as from seagrass meadows habitat. 
Specifically, the model quantified the ecosystem 
services and the related economic value in terms 
of carbon sequestration, bioremediation (i.e., the 
capability to perform pollutant degradation and 
remediation through metabolic processes), and 
food production. The results highlight that higher 
density of seagrass meadows leads to higher 
bioremediation activities, carbon sequestration 
and food provision. In the MPA of Torre Guaceto, 
the good environmental status achieved though 
the protection zones have significantly improved 
the marine environment, contributing to reaching 
EU environmental target. 
 
 
 
 
 
  

The results of the BN model emphasize the 
main variables (and the spatial extent) 
affecting the status of seagrass meadows, 
primarily depth, water transparency, and 
the presence/absence of protection 
actions along marine coastal areas, both 
on land and sea. On the other hand, 
results from scenario analysis highlight 
that under RCP4.5 the environmental 
conditions remain more suitable for 
seagrass habitat survival and growth, 
compared to RCP8.5 in both short (2050) 
and long (2100) term. Indeed, no evident 
changes are expected for seagrass habitats 
in the short term (2050), showing a 
resilience of seagrass meadows to a 
deterioration of water quality and 
environmental conditions.  
Furthermore, the implementation of 
nature-based management solutions, as 
the enlargement of the MPA, is beneficial 
to preserve the marine habitat, the 
existing seagrass meadows and improve 
the quality of fishing species. 
 
 
 
 
 
  

Unit of measure: 
Bioremediation: m2 
BioremValue: €/m3 
Cseq: g of C/m2 
CseqValue: €/ha 
FoodProvValue: €/m2 

The environmental degradation, the loss of biodiversity and fish stock in marine-coastal areas is among the 
main threats affecting socio-economic systems and ecosystem functioning. The MPA of Torre Guaceto, 
located along the Apulian coast (Southern Italy), is a successful story of NBS implementation (i.e., MPA 
creation) and environmental management through the active participation of stakeholders (especially 
fishermen), NGOs and civil society in defining protection actions.  
The marine reserve of Torre Guaceto covers an area of 2200 hectars, surrounded by a terrestrial protected 
area of 1100 hectars.   
The marine reserve is divided into three zones, with a different level of protection: 
Zone A: no take zone. 
Zone B: general reserve in which fishing and harvesting, while entry, sailing and approaching of all kinds of 
craft are forbidden. 
Zone C: partial reserve, in which fishing is allowed. 
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Social benefits 
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