
Natural resources are under pressure, and we need 
to find ways of managing them as sustainably as 
possible. Increasing population and industrialisation, 
and more intensive land use, all impact on our 
maintenance of a plentiful, clean water supply.  
The effects of climate change, and changes in 
weather patterns, including more risk of both 
flooding and drought, bring added challenges, and 
these are likely to worsen in future. 

Increasingly, the provision by natural habitats of 
“ecosystem services” is recognised. Trees and woods, 
particularly native trees and woods, have a key role to 
play in water management. If appropriately sited, they 
have a range of potential benefits:

Water quality

Trees and woods can buffer watercourses from 
run-off from adjacent land, acting as nutrient 
soaks and reducing the amounts of pollutants and 
sediment reaching the water.  Along watercourses, 
tree roots bind soil and stabilise banks, reducing 
soil erosion and sedimentation.  Planted in the 
wider landscape, trees and woods can reduce 
inputs where they replace more intensive land uses, 
thus reducing pollutants and nutrients reaching 
watercourses. Planted around livestock units, they 
can capture atmospheric pollutants at source, 
reducing deposition in the surroundings. 

Improving biodiversity and habitat for fish

They provide shade, keeping rivers cool and 
reducing growth of weeds and algae, and also 
provide habitats and food sources for wildlife, 
including fish.

Mitigation of flooding

On floodplains, woods and trees can mitigate 
the effects of large floods, absorbing and delaying 
release of flood flows. Upstream, carefully sited 
woods and trees can help to phase release of 
waters, reducing peak flows and reducing floods. 

Increasing productivity

Planted as shelterbelts on farms, trees can also 
enable arable crops to use water more efficiently 
and thus cope with drought. 

More information is available on planting riparian 
woodland, and planting trees and woods for water 
management in the wider farmed landscape, in our 
other factsheets in this series. 
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Trees for water: Factsheet 1
Why trees? The benefits of trees for water management
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Trees can help slow river peak flow, 
reducing the risk of flooding

River banks can quickly erode if they 
are not protected



Riparian woodland has declined in many areas, but 
there is evidence that it has a valuable role to play in 
maintaining healthy, functioning watercourses. It can:

•  Reduce loss of land through erosion: tree roots 
bind soil and help protect river banks

•  Mitigate flooding: targeted woodland can delay 
flood flows, reducing downstream flood risk

•  Protect water quality by buffering from pollutants 
and nutrients

•  Moderate shade and water temperature, 
maintaining a suitable environment for fish, and 
improving rivers for fishing

•  Provide important habitats for wildlife and 
improve biodiversity, as well as creating attractive 
landscape features

For the landowner, creating new riparian woodland 
can therefore deliver a range of benefits.

Designing and planting your wood

Design depends partly on your objectives, but 
where possible aim to multiply up the benefits 
it will deliver: even if wildlife is not your key 
aim, a wood that emulates semi-natural riparian 
woodland could achieve your objectives while 
also helping improve biodiversity.  Long-term, this 
means aiming for a wood with a diversity of species 
and ages of native trees and shrubs, with some 
dead or dying trees and some open space. 

To prevent river bank erosion, trees with extensive 
fibrous root systems, like willow, can be beneficial, 
but you will need to think about the long term. 
Larger trees are more likely to topple and cause 

erosion. You might therefore need to think about 
the size trees will grow to, and how you might 
manage them in future – for example, by coppicing. 
Locating trees on river banks can also provide 
root holes in future that will favour wildlife such 
as otters, which create their holts in cavities in 
root systems. However, bear in mind that on “main 
rivers” in England and Wales you must leave 8m 
between planting and river to allow access.  
In Scotland you are also required to consider 
access and usage though the guidance is less 
prescriptive. Remember also to design in access 
where fishermen have rights to use the river, and, 
for game fishing, room for casting.

For shade to benefit fish and other wildlife, current 
Forestry Commission guidance is that 50 per cent 
of the stream surface should be open to sunlight 
with the remainder covered by dappled shade.  
An east-west oriented watercourse will allow light 
to reach the river bank for a large proportion of the 
day whereas one that is north-south will have more 
restricted light levels. The Environment Agency has 
produced more detailed guidance which suggests 
targeting riparian woodland along headwaters and 
tributary streams provides greatest cooling benefits 
for fish populations downstream1.   

Trees for water: Factsheet 2
Creating riparian woodland

1 Environment Agency (2012)  
Keeping Rivers Cool: Getting ready for climate change by creating riparian shade
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Too much shade can restrict growth of other 
vegetation, leading to risk of erosion and reducing 
wildlife benefits. 

Guidance on design of riparian woodland to 
achieve buffering benefits varies. The width of the 
buffer, slope, gradient, amount of vegetation and 
leaf litter, and soil type will all influence the time 
taken for water to pass through the buffer.  
The longer the buffer holds the water, the better 
it will function. Some guidance suggests a buffer 
of 5m for a stream less than 1m wide, 10-20m for 
a stream 1-2m wide, and greater than this for a 
stream or river of more than 2m width. 

On floodplains, it is important to consult any 
flooding maps produced by the water regulatory 
authority since trees in the wrong place could 
increase flood risk. 

Preparation/fencing

Fencing may be needed to exclude livestock initially, 
though once the trees are established you may 
wish to continue low-intensity grazing. If possible 
avoid fencing on flood-prone sites where it could 
interfere with flood control and access. You may 
also need to fence to protect against pests such as 
rabbits (see below).

Species choice

Native trees are preferable to achieve wildlife 
benefits. If there is semi-natural riparian woodland 
nearby this might help determine which are the 
appropriate species. Species choice is so dependant 
on landowners’ objectives and the conditions on 
site that it would not be helpful to try and provide 
a prescriptive species list here. If you are unsure 
of the best species to plant, it is best to get some 
on-site advice.

Alder, which fixes nitrogen in the soil and may 
enhance nitrate concentrations, should not 
be planted at a large scale in areas at risk of 
acidification, and also in areas where Phytophthora 
disease is a risk. Phytophthora alni is a fungal disease 
that causes dieback of alder species. Special care 
should be taken not to introduce the fungus to 
remote riparian sites through planting. 

Planting a wide variety of trees and shrubs will help 
to achieve varied structure, will benefit a wider 
range of wildlife, and will prevent heavy losses if 
one species is hit by disease. 

To plant or not to plant?

Where there is an existing seed source of suitable 
tree species, it may be worth trying natural 
regeneration to establish a semi-natural woodland. 
Fencing may be needed to exclude grazing animals 
and/or pests, if practical. Slow-growing, large-
seeded trees such as oak may still need assistance 
to thrive amongst fast growing pioneer species 
such as willow and alder – for example, they may 
need to be transplanted and protected.  Where 
natural regeneration is unsuitable native tree stock 
should be planted. Planting in irregular small groups 
replicates natural forest structure. Species with light 
foliage will enable development of dappled shade. 

After care

Protection from voles, rabbits or deer is likely to 
be needed in many areas. In flood-prone areas, 
tree tubes may not survive well; an alternative is 
to plant species that cope better with browsing, 
or plant more than needed to allow for losses. 
Weeding may help trees to establish but you must 
check the rules and guidelines on using herbicides 
near watercourses.

Getting advice

This factsheet highlights some of the issues you 
need to consider, but is not designed to provide all 
the answers. In most cases there is no substitute 
for on-site advice to help you get maximum benefit 
from your planting scheme. The Woodland Trust’s 
woodland creation advice team can be contacted 
on  0845 293 5689.

The Woodland Trust, Kempton Way, Grantham, Lincolnshire NG31 6LL.
The Woodland Trust is a charity registered in England and Wales no. 294344 and in Scotland no. SC038885.  A non-profit making company 

limited by guarantee. Registered in England no. 1982873. The Woodland Trust logo is a registered trademark.   5340 09/12

Pe
te

 L
ee

so
n

Le
e 

D
ud

le
y



Trees and woods can provide water benefits even if 
they are planted away from watercourses or water 
bodies. They can:

•  Lead to more efficient water use by crops, 
improving yields. Studies have shown well-watered 
crops protected by shelter may use the same 
amount of water as a non sheltered crop, but 
would have increased photosynthesis rates and 
thus increased water use efficiency. 

•  Improve water quality through reducing the 
amount of pollution and nutrients reaching 
watercourses. Replacing more intensive land uses 
with woodland reduces the amount of inputs to 
the land. Trees planted around livestock units  
can capture airborne pollutants, preventing  
them being deposited on surrounding land  
and ultimately reaching watercourses.  
Shelter belts reduce spray drift by up to 90 per 
cent. Appropriately sited trees and woodland can 
lead to higher water infiltration thus reducing 
run-off, and establishing woodland and trees along 
sediment and run-off pathways can reduce the 
amount of sediment reaching watercourses. 

In addition, trees and woods have the potential to 
serve a number of other functions on farms that 
can boost productivity and generate diversified 
income, including provision of timber and fuel, 
shade and shelter for livestock, cover for game. 
Creating new native woods and areas of trees can 
provide wildlife benefits.  

Designing and planting for water 
management

If you are planting a shelterbelt, you need to think 
about its height and porosity.  A dense shelterbelt 
provides a small area of intense shelter, whereas a 
shelterbelt of less than 40 per cent porosity will 
reduce wind speeds and protect an area up to ten 
times the height of the shelter.  Tall shelterbelts 
with optimum porosity of between 40 and 60 per 
cent protect areas up to 30 times the height of  
the shelterbelt. 

When planting to capture airborne pollutants,  
eg around livestock units, studies show that young 
woodland with open canopy is better, due to greater 
airflow through the trees, and a series of small 
woods can be better than one large block, because 
of the increased woodland edge to disrupt airflow. 
Trees should be planted as close as possible to the 
source to prevent odours, dust and ammonia. 

For protection from spray drift, medium- 
dense windbreaks provide best protection.  
Defra guidance suggests the shelterbelt should 
be at least 2m higher than the crop to be sprayed 
and should extend the full length of the boundary 
between the treated crop and any watercourse. 

Trees for water: Factsheet 3
Planting trees and creating woodland in the wider  
farmed landscape

1 Environment Agency (2012 in production) Keeping Rivers Cool
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For reducing run-off and flooding, the key is to 
locate woodland along run-off and sediment 
pathways to interrupt flow and increase soil 
infiltration, and planting along contours to  
reduce erosion.

If planting farm woodland with other objectives 
such as fuel or timber production, as well as 
delivering water benefits, suitable access needs to 
be planned into the design. To benefit wildlife,  
new native woodland can be planted so that it links 
into existing wildlife corridors on the farm. 

Where a series of small woods is planned, rather 
than a single shelter belt or wood, then you will 
need to map the landholding and consider where 
the woods can be best placed to deliver multiple 
benefits. The Forestry Commission has produced 
some guidance on this that might be helpful1,  
or if possible get some on-site advice. 

Species choice

Native trees and woodland are preferable for 
delivering biodiversity benefits, and species  
should be appropriate to the location, soils, and 
water availability.   

When planting shelter belts, using broadleaved 
trees in preference to conifers can reduce potential 
negative effects such as excessive shading, since 
pastures are able to recover from shading during 
the winter leafless period. Deciduous trees keep  
60 per cent of their sheltering effect in winter, 
which is enough to provide adequate shelter. 

Management

You will need to consider at the design stage 
whether your trees need protection from voles, 
rabbits, hares or deer, which may mean fencing 
or protection with tree tubes.  Weeding may help 
trees to establish but you must check the rules and 
guidelines on using herbicides, particularly  
near watercourses.

Ongoing management will be needed if you wish  
to use the wood to produce timber and/or  
fuel, and may also bring biodiversity benefits.  
Once well established, woodland of sufficient size 
can become eligible for management grants from 
the Forestry Commission. 

Getting advice

This factsheet highlights some of the issues you 
need to consider, but is not designed to provide all 
the answers. In most cases there is no substitute 
for on-site advice to help you get maximum benefit 
from your planting scheme. The Woodland Trust’s 
woodland creation advice team can be contacted 
on  0845 293 5689.
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1 http://www.forestry.gov.uk/pdf/Section5.pdf/$FILE/Section5.pdf

R
or

y 
Fr

an
ci

s

A
nd

y T
ry

ne
r


