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d Forest Research Forest Water Services

A well known service: role of protection forests
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Case for Water Protection

* Semi-permanent land cover, protecting soilsand Z_- 22 =z o
water from disturbance; i i

 Tight cycling of nutrients, yielding good water
quality;

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

‘,‘/‘i = i 7
* Well structured soils increase rainfall infiltration 58§
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!
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Woodland Water Benefits

“There is strong evidence to
support forest planting in
appropriate locations to achieve
water management and water
quality objectives”
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@ Forest Research 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.
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Effectiveness: Water Quality

Pollutant inputs are much lower to woodland
compared to agriculture

Permanent Rough Wheat Barley Maize Oil Seed Wooadland
Grassland Pasture Rape
T 94-135 10 131167 120-132 46-62 155-189 20
(kg/halyr)
Nitrate-NExport  qgc 1958 002-005 154-1972  154-1972  152-1972  329-174 0.02-01
(kg/halyr)
Phosphate lnput . 0 13-35 18-41 27-43 15-37 0
(kg/hafyr)
Phosphate Export 5 169 0go8  0.038-0458 0038-0458 0038-0458 015-1834  0.008
(kg/hafyr)
Table 1

Nutrient loads and modelled export coefficients for different crops vs woodland in Great Britain. Nutrient loads
taken from the British Survey of Fertiliser Practice for 2000-2011 (BSFP, 2013) and export coefficients based on
the same data modelled for the UK National Ecosystem Assessment Follow-on Report (Bateman et al., 2014).
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{» Forest Research Effectiveness: Buffers

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

Forests for
Water Services:
A Step-by-Step

Guide for
Payment
Schemes
Buffer width Em 10m 20m
Nitrate-N 20% 30% 40%
__ —— Manual
Phosphate-P 10% 20% 30% ey -
—_—— 4
PESFOR-W et
Suspended Sediment 80% 90+% 90+% cocost PP R~y =3
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Natural England will
work with you to
assess the suitability
of the land for
mitigation and what
the possible options
are

Landowner

Preparation of
Mitigation Proposal

You'll get support
preparing the
documentation needed
for certification of the
Nitrogen Credits and
necessary permits will
be secured

Expresses Interest

Nitrogen Reduction

«Through agncultural
production, excess
nitrogen from farming
inputs is lost to the
environment and enters
the local watersystems

sWe can reduce this by
converting agricultural land
to woodland or wetland,
which reduces the amount
of nitrogen leaching

NATURAL
ENGLAND

Natural England will
assess all documentation
to ensure the plans are
suitable, meet the
conditions of the Habitat
Regulations and can be
secured in perpetuity

Natural England
Assessment of
Proposals

Suitable Land

«For the land to be suitable,
we take a number of

factors into account such

as geology, hydrology and

topography

«Preferred sites are located:

o close to watercourses
on sands, clays or
gravels

> on break of a slope onto
chalk bedrock

> within the lower river
catchment

Nutrient Trading

Legal terms will be drawn
up and, once agreed, the &
Nitrogen Credits can be @
purchased by developers,
who will make payment
to landowners 3

Mitigation Proposal
«Documents required

include:

o a nutrient budget

o a plan indicating the
proposed 'Land Use” of
the site
a monitoring and
management plan for
the site
a hydrological )
assessment, depending
ol_? the geology of the
site

documents wil

Template legal

provided by the
Trading Pilot to
streamline this
process for you

be

Habitat Regulations,

mitigation measures

must be secured in
perpetuity

The legal
agreements last
from 80-125 years,
depending on which
Local Planning
Authority the site is
located within

Contact us now at Solent.Pilot@defra.gov.uk to get involved in the Spring 2022 Trading Process

Underpinned by Nutrient Reduction Standard for Interceptor Woodland
projects (ARUP & EnTrade, 2022)
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5» Forest Research Effectiveness: Cooling
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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)
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Shade Trading Tools

Shade-a-lator
Quantifying solar load avoided through riparian restoration
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Water Temperature Transaction Tool (W3T)
Quantifying decreased water temperature through flow restoration
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{» Forest Research Effectiveness: Flood Reduction

Observed data show [ From Guillemette et al., 2005]

woodland creation can ..
reduce flood peaks by 5% to .

65%, while the effects of .

clearfelling range from : :

-22% to +172% o LY
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F 1 . Modelling predicts forest
. % planting can reduce flood
b e o peaks by -3 to +54%
I:ll: a0 101 150 . 1] 150 L1 ] 155 ) 450 [Nga| et al_’ 2017]
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d Forest Research

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.

f:* Forest Research

Revised valuation of flood
regulation services of existing
forest cover to inform natural

capital accounts

Samantha Broadmeadow, Tom Nisbet,

Gregory Valatin: Forest Research

Eleanor Blyth, Emma Robinson, Alice Fitch,
Laurence Jones: UKCEH

October 2022

Defra FCERM Multi-objective Flood Management
Demonstration project

PROJ 5455: SLOWING THE FL{ KE
| Report
The Slowing the
for Enwircnment i
Food & Furl Afteirs Flow Partnership
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B Forestry Commission Map Browser

CS WCM Biodiversity - Priority Species
Black grouse

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.

P

EWCO Water - Water Quality:

400 .
CS WCM Cross-cutting - Keeping Rivers
Cool

EWCO - Keeping Rivers Cool

€S WCM Cross-cutting - Community Forest ,,

Commun ty Forests (Eng)

CS WCM Cross-cutting - Project Areas -

+ 473813 159421 Metres SU 738 594 i = o Woodland for Water Priority Catchments ~ ***
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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.

WFD Ciassification: GW Quantity
Googd
[ Poor Quansty Status 2015
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(‘2* Forest Research

Towards a Woodland
Water Code: Exploring
Options

Ecosystem Markets

Tom Nisbet & Gregory Valatin: Forest Research
March 2022

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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d Forest Research Conclusions

* 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;

* Arange 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.
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