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Wetland restoration  
as nature-based  
solutions

Restoration of wetlands can 
contribute to combatting 
many of the rising 
ecological challenges we are 
facing, such as global 
warming, water scarcity, 
flooding, eutrophication, and 
accelerated loss of 
biodiversity. 

(Inundated peatland. Photo by Dominik Zak, Aarhus University)



THE ECOSYSTEM

Natural wetlands are often found between 
land and water, and are occasionally called 

“kidneys of the landscape”. Their formation 
across wide parts of Europe commenced 
at the end of the last glaciation about 
14,000 years ago. Depending on climatic 
conditions and the specific geological and 
hydrological landscape characteristics, 
different wetland types can be found such 
as peatlands, floodplains and shallow lakes, 
also in a close proximity. Thus, wetlands 
can either have a terrestrial character in 
the shape of a vegetated bank with water 
levels close to the ground surface, or they 
can be aquatic in the shape of a shallow 
water body forming part of a greater 
river-floodplain system.1 They also provide 
important habitats for many plant and 
animal species.  

As a consequence of high economic interest 
by humans, most wetlands have been 
subjected to drainage for many centuries 
(e.g., more than 90% in Denmark) for 
agricultural land, afforestation and, in the 
case of bog systems (peatlands mainly 
fed by rainwater), for peat extraction. As 
a result, they have not only lost almost all 

their important ecological functions, they – 
in the case of peatlands – have also turned 
into a significant source of greenhouse 
gases and water-polluting substances.

CHALLENGES

Eutrophication of surface waters, loss 
of biodiversity and elevated greenhouse 
gas emissions due to of intensive land 
management create major environmental 
challenges at both local and global scale. 
Even though fundamental ecological 
knowledge is increasing, these challenges 
are growing. An important reason the 
pressure on agricultural land to meet the 
food, energy and water demands of the 
world’s increasing population.  

Despite national attempts in recent decades 
to control excess fertilizer application, 
diffuse pollution of watercourses is 
still a main reason for not meeting the 
environmental goals of European legislation 
and national environmental programs. 
Another obvious societal challenge is the 
high flood risks after storm events as well 
as extended dry periods that challenge 
human welfare and involve tremendous 
costs for human society.

SOLUTIONS

While it has been clearly demonstrated that it is better to protect and preserve 
existing wetlands in pre-disturbed conditions, restoration of damaged and severely 
degraded wetlands may still be a viable solution under certain circumstances.  

Thus, rewetting has been proposed initially as a valid strategy to restore the unique 
biodiversity of wetlands, and in recent years focus has increasingly been directed at 
the recreation of carbon and nutrient sink functions to lessen both the impacts of 
climate change and the eutrophication of water bodies.2  

• This approach is consistent with the Ramsar Convention3, which advocates 
for the restoration of degraded wetlands prioritising biodiversity conservation, 
disaster risk reduction, livelihoods and climate change mitigation and 
adaptation.4  

• Rewetting of wetlands also has the potential to contribute to fulfilling the 
United Nations’ Sustainable Development Goals and to enhance the Nationally 
Determined Contributions under the Paris Climate Change Agreement.

• Wetlands may also act as important water reservoirs buffering storm events, 
but also water scarcity. Besides their large-scale impacts, the water surplus of 
wetland systems favours a specific microclimate with higher air humidity and 
lower temperatures than the surrounding areas, making these sites attractive 
niches for certain species.

• Finally, there is potential for creating new markets and financial incentives 
through wetland restoration, which can benefit the wider human community.1



EXAMPLE #2 
KVORNING ENGE
Central Jutland, Denmark 

This 444 ha riparian wetland is recharged 
mainly by groundwater and consists 
predominantly of humus-rich lowland 
soils - it is therefore also classified as a 
fen peatland. Most of the drained area is 
used as grassland but there are also many 
protected habitat types less affected by 
drainage in the area. 

The restoration will be conducted in the near 
future and will contribute to the reduction 
of greenhouse gases by retaining carbon in 
the soil. At the same time, the project will 
stimulate new carbon sequestration and 
support other positive effects in relation to 
the environment, climate adaptation and 
public access to natural areas and outdoor 
experiences. Furthermore, it will enhance 
the resilience to droughts and floods and 
support sustainable food systems. 

EXAMPLE #1 
STORE VILDMOSE 
Northern Jutland, Denmark  

Store Vildmose used to be the largest 
raised bog (fed mainly by rainwater) in 
Denmark, originally about 65 km2. The 
site is currently used for grazing and 
haymaking, potatoes and cereals as well as 
peat extraction, but about 350 ha of the 
area will be rewetted in the near future. 

The benefits of rewetting include 
carbon sequestration, climate change 
mitigation, reducing the risk of flood 
and water scarcity, improved water 
quality, net gain of biodiversity and lower 
temperatures during summer due to higher 
evapotranspiration. 

(Store Vildmose. Photo by Dominik Zak.)

(Kvorning Enge. Photo by Dominik Zak.)

WHAT ARE NATURE-BASED SOLUTIONS (NBS)?

Nature-based solutions are essentially about working 
with nature, for nature and people. NBS are defined by 
the United Nations Environment Assembly as ”actions to 
protect, conserve, restore, sustainably use and manage 
natural or modified terrestrial, freshwater, coastal and 
marine ecosystems, which address social, economic and 
environmental challenges effectively and adaptively, while 
simultaneously providing human well-being, ecosystem 
services and resilience and biodiversity benefits.”



RECOMMENDATIONS

• Wetland restoration should be undertaken where it is both feasible 
according to hydrological and biological constraints and justifiable 
from a socio-economic perspective.

• There is no “one fits all solution”. Depending on the drainage history 
and the specific site characteristics, different rewetting strategies 
might be applied .2 

• Raising the water level alone will not restore the ecosystem functioning 
of wetlands, but the former hydrology and related biogeochemical 
processes need to be recovered and this may take decades.

• Within the context of climate change, it is essential that peatland 
restoration is implemented carefully to minimise climate warming or 
net radiative forcing. Other negative impacts, such as eutrophication 
of downstream systems, loss of biodiversity or impacts on socio-
economic systems, should be considered prior to restoration.1
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