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A well known service: role of protection forests

Forest Water Services
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• Semi-permanent land cover, protecting soils and 
water from disturbance;

• Tight cycling of nutrients, yielding good water 
quality; 

• Canopy provides physical shelter, moderating 
rainfall inputs and water temperature; 

• Well structured soils increase rainfall infiltration 
and water storage, reducing rapid runoff;

• Riparian woodland improves river channel form 
and connectivity, increasing habitat diversity 
and slowing the flow;

• But water benefits are dependent on good 
forest design and management!

Case for Water Protection

Forest Water Services
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Woodland Water Benefits

https://www.gov.uk/government/
publications/woodland-for-water

“There is strong evidence to 
support forest planting in 
appropriate locations to achieve 
water management and water 
quality objectives”

Forest Water Services
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Growing Demand for Water Services

• Water environment and ecological status remains severely 
impacted by diffuse pollution; woodland can reduce 
sediment delivery, nutrient inputs (nitrate and phosphate), 
pesticide runoff and FIO load;

• Freshwater environment under increasing thermal stress; 
woodland can provide effective cooling;

• Flood risk appears to be increasing and FRM more 
expensive; woodland can reduce flood peaks;

• Woodland creation provides a secure and sustainable 
measure to tackle these pressures; 

• Effectiveness depends on location, scale, design and 
management.

Forest Water Services
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Pollutant inputs are much lower to woodland 
compared to agriculture

Effectiveness: Water Quality
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Effectiveness: Buffers

Woodland buffers are effective for removing pollutants 
draining adjacent land; buffer width is a key factor:
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Nutrient Trading

Underpinned by Nutrient Reduction Standard for Interceptor Woodland 
projects (ARUP & EnTrade, 2022)

Forest Water Services



99

Daily peaks in water temp typically 5°C 
cooler in shaded reaches (Broadmeadow 
et al., 2010); shaded channels typically 
1.5 °C lower on average than open (KRC)

Effectiveness: Cooling

Forest Water Services

[Johnson and Wilby, 2015]
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Shade Trading Tools
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Observed data show 
woodland creation can 
reduce flood peaks by 5% to                                           
65%, while the effects of                                   
clearfelling range from                                                       
-22% to +172%

Effectiveness: Flood Reduction

[Page et al., 2020]

Forest Water Services

Modelling predicts forest 
planting can reduce flood  
peaks by -3 to +54%

[Ngai et al., 2017]

[ From Guillemette et al., 2005]
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Valuing Flood Regulation Service

Three studies have generated annualised central 
estimates for the flood regulation benefit of woodland 
vs grass that range between £126-250/ha/yr.
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National Spatial Prioritisation

Identifying priority catchments and 
linking to enhanced payment rates 
for water benefits via the England 
Woodland Creation Offer: £400/ha 
for water quality, £500/ha for flood 
risk and £1,600/ha for riparian 
buffers. 
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Managing Water Disbenefits

Potential for forests to reduce water resources and 
environmental flows, which can be managed by 
appropriate design and management in vulnerable 
locations.
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Scoping a Woodland Water Code

• Develop as an add-on to the WCC;

• Focus on woodland creation – no credits 
for existing woodland (assume UKFS);

• Potential to incorporate water quality, 
flood risk and water cooling benefits but 
start with nutrient reduction;

• Target areas where water pressures are 
impacting most on the environment;

• Baseline is existing agricultural practice 
averaged over a crop rotation plus 
presumption of good farming practice;

• Adopting modelling to quantify baseline 
conditions and effects of land use change;

• Establish several case studies to test and 
trial application.
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• The water environment remains severely impacted by diffuse pollution, 
rising water temperature is a growing concern for salmonid fisheries and 
the frequency of flooding is set to increase due to climate change and 
urban development;

• There is strong evidence underpinning forest water services, although 
environmental effectiveness depends on a wide range of factors, 
including forest design and management;

• A range of indicators and metrics can be used to value forest water 
benefits and to assess potential dis-benefits, while spatial mapping can 
help target action and deliver outcomes;

• Trading schemes and other financial support mechanisms are 
increasingly being developed to secure greater private investment in 
forest water services, including a planned Woodland for Water Code 
with scope to stack carbon and water benefits while ensuring 
additionality.

Conclusions
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