
 

Managing for ecosystem services 

MANAGING ECOSYSTEM SERVICES 

FRESHWATER 

RESTORE WETLANDS 

Allow re-flooding of previously 

flooded land or create new artificial 

wetlands. 

Food       

Water supply       

Biodiversity       

Recreation/Tourism       

Education    

Climate Regulation    

Flood Control    

Water Quality    

Disease and Pest Control    
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Direction 

KEY These pages represent a review of the 

available evidence linking manage-

ment of habitats with the ecosystem 

services they provide. It is a review of 

the published peer-reviewed literature 

and does not include grey literature or 

expert opinion. There may be signifi-

cant gaps in the data if no published 

work within the selection criteria or 

geographical range exists. These pages 

do not provide advice, only review the 

outcome of what has been studied. 

Full data are available in electronic 

form from the Evidence Spreadsheet. 

Data are correct to March 2015. 

http://publications.naturalengland.org.uk/publication/5890643062685696


 

Managing for ecosystem services 

Provisioning Services—providing 

goods that people can use. 

Cultural Services—contributing to 

health, wellbeing and happiness. 

Regulating Services—maintaining a 

healthy, diverse and functioning 

environment. 

MANAGING ECOSYSTEM SERVICES 

FRESHWATER 

RESTORE WETLANDS 

Food: Strong Evidence:-A study from the Somerset Levels found strong evidence that hay from 

areas with raised water levels was sub-optimal for nutrients for cattle forage, and was also low-

er in yield by 10%, though yields were more consistent from year to year1.  Moderate Evidence:

- A study from the USA found evidence that permanent water in impoundments created as part 

of watershed management had  slightly higher levels of wildfowl than seasonally flooded ar-

eas2. Weak evidence:- An additional study from the USA found that restored wetlands at brack-

ish water sites are beneficial for salmonid fish3.  

Water Supply: Strong evidence:- A meta analysis of studies from around the world shows that 

wetlands can reduce the downstream flow of water during dry periods, and can also increase 

evaporation4 . The ability of this water to recharge aquifers depends however on the underlying 

geology. The conclusions are that wetlands (created or natural) do not necessarily improve the 

potential water supply of a catchment but that it depends on the geology.  
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Managing for ecosystem services 

Biodiversity: Strong Evidence:-— A study from Wales on the river Pelenna, which had an im-

poverished ecology due to mine-water pollution, demonstrated that the construction of arti-

ficial wetlands can benefit biodiversity where a wetland constructed to intercept mine-water 

run-off resulted in increased invertebrate, trout and bird populations in the local area5. In the 

USA, there is evidence that restored wetlands can provide high diversity of waterfowl within 

a few years of contsruction6. The water-bird diversity is influenced largely by total site area, 

while total species richness and diversity is more influenced by vegetation characteristics 

which can take many more years to develop.  Similarly, a study of over 100 small restored 

wetlands in Canada shows that restored wetlands can have higher numbers of waterfowl 

than reference natural wetlands7.  The size of a site is not always an important predictor of 

biodiversity as small water-bodies, especially ponds, can make the greatest contribution to 

regional aquatic biodiversity in lowland England8. Moderate Evidence:- Despite an increase in 

the area of available wetland in the UK, snipe populations continue to fall, suggesting that 

wetland creation may not benefit this particular species9. A study from the USA showed that 

restored or created coastal wetlands had the same or higher bird diversity than natural 

sites10 .  A comparison of 39 restored and 39 natural wetlands in the USA found no difference 

in bird diversity between natural and restored sites11.  Weak Evidence:-  A large meta-

analysis of wetland creation projects in the USA shows that less than 50% can be considered 

successful in terms of aquatic macrophyte presence, and often have high numbers of non-

native species12.  

Recreation/Tourism: Moderate Evidence:- Fishing contributes an estimated £1 billion to the 

UK rural economy, with £23 million generated from rod fishing licenses13. There is an implied 

link that wetland creation will benefit the fishing industry. On the Somerset levels, 70,000 

people annually visit bird reserves, suggesting a link between wetland creation and tourism1. 

Education—There is weak evidence from Wales that there may be conflict of interest be-

tween the enhancement of wetland features for the conservation of biodiversity and the 

preservation of archaeological remains which are of benefit for future scientific study and 

education. This is largely based on the risks from conservation enhancements to existing wa-

ter-bodies that preserve archaeological remains 14. 
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Climate Regulation: Strong Evidence:- Recreating wetlands from areas with high soil organic 

carbon such as former peat workings has benefits and costs. A study tracking restoration of 

a peatland showed that pre-restoration it acted as a carbon dioxide (CO2) source, while two 

years post-restoration it had returned to being a carbon sink15. Methane emissions however 

are shown to increase in the short term when former drained peat agro-ecosystems are re-

turned to natural conditions1. Peatland restoration through flooding can lead to the release 

of high levels of CO2 and methane (CH4) from the initial flooding due to the decomposition of 

organic matter on the surface16.  The balance of greenhouse gas emissions/sinks is highly 

dependent on the water table level and management with a study from Germany showing 

that minerotrophic fen systems released nitrous oxide (N2O) and CH4 when water tables 

were high17. Lowering or raising the water table level by 5cm can affect the CH4 emission lev-

els by as much as 30-50% for wet grasslands on peat soils18. The aboveground biomass of 

sedges appears to influence the release of methane by stimulating the transport of CH4 to 

the surface19. Moderate Evidence:- A laboratory study confirmed the potential for newly in-

undated high carbon soils to produce CO2 and CH4. It found that flooded peat was relatively 

inert but that greenhouse gas production can be significantly increased where plant material 

in the form of roots is present. This has implications for the flooding of vegetated areas20. 

However, there is some evidence that the restoration of forestry-drained peat-lands results 

in less methane than expected due to the poor establishment of methanogens (methane 

producing micro-organisms) even 10-12 years following restoration21. A study from the tem-

perate USA has found evidence that newly created wetlands only achieved 50% of the soil 

organic matter and bulk density of natural wetlands 55 years after restoration22. The same 

authors also found that addition of organic matter can increase soil carbon. These additions 

however did not affect vegetation biomass which recovered to levels similar to natural wet-

lands within two years of restoration. A study from Austria shows that riparian forests in 

floodplains (and by extension, created wetlands with reforestations) have a large potential 

for carbon storage in soils, with up to 354 t ha-1 within 1m below the surface23. 

Flood Control: Moderate Evidence:- An economic study of the benefits of wetland creation 

to alleviate flooding in North Dakota USA found that it was not an economically viable solu-

tion over a 20 year time scale. Peak flood stage and flood damage would need to be reduced 

by 3.3-8% in order for the scheme to break even24. 
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Water Quality:- Strong evidence:- Wetlands may be constructed either specifically to re-

move pollutants or have pollution control as an incidental aspect of their creation. In a 

structured system in the USA with cells of free wetland, phosphorous adsorption filters and 

vegetated strip, receiving municipal run-off water, all cells reduced nitrogen, suspended sol-

ids, biological oxygen demand, ammonia, phosphorus and E. coli bacteria25. Less structured 

more natural systems in the USA such as those receiving agricultural run-off and consisting 

of Phragmites australis and Typha latifolia also retain up to 100% nitrogen run-off, denitrify-

ing 0-12% of incoming nitrogen, or retaining 66-100% of nitrogen in plant material26.  Wet-

lands have shown to be useful in removing specific pollutants, such as iron from abandoned 

coalmines, removing 82-96% of incoming iron from a South Wales coalmine27. A risk of cre-

ating wetlands from previous agricultural land is that re-wetting can cause a pulse of re-

leased phosphorus which was previously in a bound state. This may affect downstream, wa-

ter quality, with up to 2.5 times the amount of phosphorus leaving a restored system in 

North Carolina than an equivalent agricultural system28. This effect is particularly pro-

nounced where the soil layers are of degraded peat29. The same restored North Carolina sys-

tem did show that while newly created wetlands can be a net exporter of dissolved organic 

nitrogen and total phosphorus, they are efficient at retaining pulses of nitrates from up-

stream farms30. Established restored wetlands appear to be efficient at both retention of 

phosphorus (P) and removal of nitrogen (N). A study of four created/restored wetlands in 

Denmark showed that they retained 0.13-10 kg P ha-1 year-1 and removed 52-337 kg N ha-1 

year-1 31. 

Disease/Pest Control—Moderate evidence:- As wetlands increase the abundance and den-

sity of migratory waterfowl, there may be increased risk of the import of avian influenza 

(H5N1 strains or similar) into the UK. This risk is most prevalent where the 24 migratory bird 

species most likely to carry the virus and high densities of poultry overlap32. Created wet-

lands can however remove microbial contaminants, such as E. coli, with efficiencies greater 

that 50%33. 
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