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Catchment woodland planting and the benefits to flood reduction 

The purpose of this research was to evaluate the contribution of different woodland creation scenarios, focused
alternatively on riparian, existing woodland expansion and random increase, on flood mitigation effects.   
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 Background

Tree planting is considered to be an effective, low
maintenance approach for reducing flood risk in
catchments, primarily by interception, increasing water
infiltration and surface roughness.

Large randomly located areas of planting are shown to
have the highest overall benefit (10% peak flow
reduction).

However, planting schemes that focus on river
corridors are more effective when considering the
hydrological benefit per hectare (~two to three times
more effective).

Flooding is a complex and devastating hazard that is predicted to increase due to climate change. A key part of
Natural Flood Management (NFM) is to increase tree coverage which can help reduce flood impact by increasing
soil water holding capacity, increasing ground surface roughness and enhancing infiltration and wet canopy
evaporation.

We explored the impacts of woodland creation reflecting three broad scenarios: 1. planting woodland within the
riparian corridor (<20 metres from the river); 2. adding woodland to the landscape in a random fashion to areas
suitable for woodland creation (avoiding high productivity anthropogenic land-use) and 3. adding new woodland to
existing patches of trees in the landscape. 

We evaluated which approach is the most effective in
reducing overland flow, reducing downstream flow volumes

and flood peaks and delaying those peaks for three UK
catchments: the Lowther, Ennerdale, and Colne valleys. 

Woodland creation scenarios for a: Lowther
catchment; b: Colne Valley catchment; c:

Ennerdale.

CASTOR



Large randomly located areas
of planting are shown to have
the highest overall benefit (10%
peak flow reduction). 

However, across the three
catchments, results indicate
that while random patches
provide the largest impact, the
most efficient approach, in
terms of reducing flood peaks
as a percentage of changed
land cover, is targeted planting
in the riparian zone. 

This impact occurs for a range
of storm types, providing
consistent benefit in most
storm events, although only
provides a small overall
reduction in flood peaks. 

Findings

Implications & Recommendations

Increased coverage of woodland planting will have a positive
benefit for reducing flood risk, regardless of configuration of
location of tree planting.

No single underlying characteristic or combination of
characteristics were found to define better performing regions for
overall flood peak reduction based on 10% and 40% increases in
woodland.

However, as riparian woodland was two to three times more
effective per hectare than the larger planting schemes, such areas
should feature within broader woodland creation schemes designed
for water management. 

Optimising woodland creation schemes for flood risk reduction will,
however, require location specific modelling and assessments of
trade-offs with other land-use or environmental goals.
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Woodland creation scenarios for a) Lowther, b) Colne
Valley and c) Ennerdale catchments. 
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