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Executive Summary 

 Change Risk 
ptation Reporting Powers of the Climate Change Act 

undertaker, 

nerable to 
 effects’. 

t reports to 
and Rural Affairs. Forestry Commission 

nsibility for 
FCE is also 

on-woodland 

ent of the PFE 
 resource of England delivered by FCE’s 

rovision of expert 
y regulation. The 

evelopment, which is 
the responsibility of Forestry Commission Great Britain as articulated in the 

 which may 
orts of the 

   

gement takes 
as undertaken 

ission, based on an 
understanding of current climate-related impacts and an over-view of climate change 
projections. A conventional risk evaluation framework based on impact and likelihood 
modified by proximity and cost was adopted. This initial Risk Assessment was tested 
at a discussion workshop, including representatives from the private sector and civil 
society. The final risk evaluation identified a series of high priority risks, based on 
likelihood, potential impact on FCE’s activities and an urgent need for action. The 
implications for the delivery of FCE’s main functions were then considered. 

Introduction 
Forestry Commission England (FCE) was invited to prepare this Climate
Assessment under the Ada
(2008). Although FCE is not a priority reporting organisation or statutory 
it was invited to report as: 

 ‘England’s woodlands are important national assets which are both vul
climate change and have a valuable role in helping people adapt to its

The Forestry Commission is a non-Ministerial Government Department tha
the Secretary of State for Environment, Food 
England (FCE) is a separate part of the Forestry Commission with respo
advising on, implementing and delivering forestry policies in England. 
responsible for the management of 258,000 ha of land (woodland and n
habitat) that comprises the Public Forest Estate (PFE). 

The scope of this report covers FCE’s functions, including the managem
and those that relate to the wider woodland
Forest Services through application of evidence-based standards, p
advice, effective communications, partnerships, grant-aid and forestr
report also considers FCE’s role in influencing research and d
primarily 
Science and Innovation Strategy for British Forestry. 

This report is based on current arrangements for forestry in England,
change in response to devolution and Government’s response to the rep
Independent Panel on Forestry and the Forestry Regulation Task Force.

Approach 
By its nature, forestry and climate are closely linked and forest mana
climate into account on a daily basis. An initial assessment of risk w
through discussion with key experts across the Forestry Comm
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Priority Risks 
There is clear evidence that there will be, over coming decades, major im
performance, survival and distribution of woodland species. This will impact
woodland biodiversity, timber production and the economic sustainability
industry and the wider services that woodlands provide for society. 
been evaluated as those with high likelihood, high impact, and for which urgent a

pacts on the 
 on 

 of the timber 
Priority risks have 

ction 
is needed to address those risks. A consequence of the long planning horizon for 

acts that will 

y relate to the 
1 woodlands. 

ercial forestry 
rticularly 

ted species diversity 
 represent climate 

nteractions 
imatic conditions 

ative invasive species presenting risks to woodland 
g to milder 
ds and paths, 
e intense rainfall 

 woodland 

tion, forestry 
o sustainable 

quence, FCE’s advice to woodland owners on forest 
equent decline 

orestry sector 
or new 

fed’, leading to a lack of resilience in the 
woodland resource and poor return on public funding of woodland creation (through 
the English Woodland Grant Scheme). 

wer priority than for 
cause of the shorter planning horizons. The most 

significant is the risk to buildings and staff where offices are located in flood plains. 
Indirect effects of climate change, through rising energy and fuel prices also represent 
a significant risk, particularly for timber transport. 

                                      

forestry is that many of the risks that require urgent action represent imp
occur long into the future. 

Priority risks to woodland and sustainable forest management largel
current distribution of tree species both on the PFE and in private sector
Many species in their current locations may not prove viable for comm
as a result of climate change. The risk of changing site suitability is a pa
important issue for the FC’s arboreta and tree collections. Limi
and an over-reliance on clear-fell systems of management similarly
change risks. Limited species diversity also heightens the risk of future i
between climate change and pest and disease outbreaks. Changing cl
may favour some non-n
biodiversity, as will rising populations of deer and squirrels respondin
winters. The capacity of forest infrastructure (including reservoirs, roa
culverts and steep slopes) to withstand higher winter rainfall and mor
events is also an area of concern, as is the increasing risk of wildfires on
and non-woodland habitats. 

The priority risks to FCE’s Forest Services functions (grant administra
regulation and private sector engagement) relate to these same risks t
forest management. As a conse
management may not be appropriate to the future climate, with a cons
in woodland condition, productivity and economic resilience of the f
possible. The risk is further heightened for advice on planting mixtures f
woodland which may not be ‘climate-proo

The near-term risks to corporate and operational activity are a lo
the two other areas of work be

 
1 ‘Private sector’ woodland is used in this report to mean non FC-managed woodland and 
includes woodland owned by individuals, institutions, civil society organisations, Local 
Authorities and Government Agencies. 
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Opportunities 
A number of opportunities are likely to arise for the delivery of FCE’s
result of climate change. These include opportunities to plant timber spe
previously been limited by temperature and increased productivity (and 
timber production) where supply water is not limited. The drive for sus
materials and replacement of fossil fuels may see wood increasingly bein

 functions as a 
cies that have 
therefore 

tainable use of 
g sought as a 

resource. The increase in demand, in part driven by renewable energy requirements 
ble economic 

gly in demand, 
el prices, and policies promoting renewable energy. 

oviding 
 the PFE and 

ade provided by woodlands may draw rising visitor numbers to the PFE as the 
ange will also provide 

 conservation, while 
ational 

eet landscape 
ent 
ironmental story 

te the benefits of 
woodland management. The mutual benefits of climate change adaptation and 

nto 
th objectives. 

mmunicate the 
uirrel through 

ogrammes. 

ic Forest Estate 
 risk that 

l (in terms of 
commercial timber production), should these more extreme climate scenarios be 
realised and in the absence of adaptation. Of this area, only 5% would be deemed 
Unsuitable. This compares with the ‘baseline scenario’ of 9% of PFE woodland in the 
Unsuitable/Marginal category (of which only 1% is Unsuitable). It should, however, be 
noted that the Marginal category assumes that attitudes of forest managers to 
acceptable levels of productivity adapt to changing conditions. For both conifers and 
broadleaves, more than 75% of the PFE would remain as either Suitable or Very 
Suitable under the relatively extreme climate change scenarios assessed here.  

(see below), is likely to result in rising timber prices and a more sustaina
outlook for the PFE. 

Wood as a renewable source of energy and heat is likely to be increasin
responding to the rise in fossil fu
As a consequence, thinning operations may become financially viable, pr
economic benefits and improvement in woodland habitat quality, both on
more widely in England’s woodlands. 

The sh
climate warms, providing new business opportunities. Climate ch
potential new opportunities for FC’s arboreta in global genetic
their setting could attract rising numbers of visitors, again increasing recre
income.  

Climate change may act as a driver for woodland creation to m
adaptation objectives, including for flood alleviation and water catchm
management. The public’s view of trees and forestry as a positive env
could also promote public engagement and the ability to communica

woodfuel production that can be achieved through bringing woodlands i
management provide real opportunities to facilitate the delivery of bo
Increased engagement with woodland owners would also help to co
need to reduce pressures from rising populations of deer and grey sq
the development and implementation of effective population control pr

Implications for the trees and woodland on the Publ
By the middle of the century, under a High emissions scenario, there is a
slightly more than 24% of the PFE would be Unsuitable or Margina
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For conifer stands, the implications are that even in the absence of ad
restocking at the current time, there is a likelihood that those stands w
Suitable through the majority of the current rotation (~40-60 years, depen
species). However, any delay in implementing adaptation measures with
species choice would increase the proportion of crops subject to risk
of the century (i.e. 2080s). For broadleaf species, a risk

aptation when 
ould remain 

ding on 
 respect to 

 for the latter half 
 assessment for the middle of 

portion of its 

(i.e. 2050s) is 
tury. Across the 

able under current 
 of stands 

f stands 
 Marginal.  

oss the whole of the 
 by the 2050s 

ions are more 
leaf woodland for which there is a risk of a 49% decline in 

productivity by the 2080s (15% by the 2050s), reflecting, in part, the larger 
ere the climate 

e main productive 
by the 2080s 

state 
mate change 
r delivery are 

ment the Climate 
rprise England 

er-reliance on 
ast climate have 

ons on the PFE, 
 and Open 

Habitat Restoration policy, deliver habitats that are seen as vulnerable to climate 
change as a result of their structure, species composition or genetic diversity.  

In the medium to long term, failure to implement the CCAP would become 
increasingly serious, affecting timber income, recreational businesses on the Public 
Forest Estate and, therefore, its economic resilience. Failure to make necessary 
adjustments to the specifications of infrastructure on the PFE as part of routine 
maintenance/renewal programmes (at limited costs) could lead to greater impacts on 

the century should not be considered in isolation as a significant pro
rotation (generally >100 years) would be beyond this time-frame.  

The relatively benign risk assessment for the middle of the century 
replaced by a much more serious picture towards the end of the cen
PFE, only 38% of stands would be considered Suitable or Very Suit
definitions. The situation for conifers is particularly worrying, with 32%
classified as Unsuitable in this analysis. In contrast, only 11% of broadlea
would be defined as Unsuitable, with the majority (58%) assessed as

In terms of productivity, when these figures are aggregated acr
PFE, there is a risk that productivity (or yield class) could decline by 7%
and by 35% by the 2080s, in the absence of adaptation. The implicat
serious for broad

proportion of broadleaf woodland on the PFE in those regions wh
projections indicate more serious summer droughts are likely. For th
conifer species, there is a risk that productivity could decline by 32% 
(5% by the 2050s).  

Implications for the management of the Public Forest E
In the short term, it will be difficult to identify the direct effects of cli
from the general variability in weather conditions and implications fo
likely to be minimal over this timeframe. However, failure to imple
Change Action Plan (CCAP) risks damaging the reputation of Forest Ente
(FEE) and the wider FCE, as the issues of limited species diversity, ov
clear-fell management systems and species distribution based on p
been well documented. Reputational damage may also arise if acti
including those in support of Ancient Woodland policy (Keepers of Time)
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future forestry operations and larger costs if remedial action is required outside 

 adaptation 
reductions in 

ecomes standard 
s for the 

 limitations are less likely. 
o be grasped. 

s for delivery 
ision making 

ng for the 

 from climate 
es to address risks – in top level budget forecasts; 

rporating climate change (both adaptation 
fic and socio-
d adopt the 

evidence-
ications, partnerships, grants and regulation. 

ners and 
unities to protect, 

o climate 
itiatives and 

t climate change 

 to ensure that PFE woodlands are resilient in the face of climate change will 
te adaptation 

 risk to FCE if clear 
sts and 

Climate Change is not available during the initial period of the Outline Adaptation 
Plan. An urgent requirement for monitoring and communication across the sector is 
therefore clear, facilitated by Forest Services, to enable iterative sharing of 
knowledge. 

An increased focus on management plans is likely to facilitate the take-up of 
adaptation measures, as outlined in the UKFS Guideline on Forests and Climate 
Change. The development of management plans, which underpinned many of the 

routine management cycles.  

There will, inevitably, be costs associated with the implementation of
measures. These will relate to both increases in management costs and 
timber income. However if adaptation, as outlined in the CCAP, b
practice, costs should be minimised. There will also be significant opportunitie
PFE, particularly in the north and west where water
Adaptation will allow further opportunities arising from climate change t

Implications for corporate activity and functions 
If risks to Corporate objectives are to be minimised and the opportunitie
are to be grasped, climate change should be considered in FCE’s dec
processes as standard practice. Such an approach should include: planni
future through building climate change into corporate risk models and horizon 
scanning; accommodating any increased costs of operating that result
change – or adaptation measur
changing the way FCE does business by inco
and mitigation) into corporate values, and; increasing the use of scienti
economic experts to evidence and support activities, monitor success an
approach of ‘adaptive management’.  

Implications for Forest Services’ activities 
The vision for Forest Services is to provide a service to society based on 
based standards, expert advice, commun
Through this service, Forest Services aims to enable and motivate landow
managers, businesses, civil society organisations and local comm
improve and expand England’s woodland resource. Increasing resilience t
change is central to these objectives and the approaches, tools, in
frameworks that constitute this function provide opportunities to effec
adaptation – but there are also significant risks.  

The need
make FCE’s role in providing high quality guidance on appropria
measures increasingly important. There is therefore a reputational
guidance to support the UK Forestry Standard (UKFS) Guideline on Fore
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recommendations of the Forestry Regulation Task Force, will also deliver some of the 

ork to address 
 deliver both 

lear guidance 
ures.  

 be limited capacity for 
 biosecurity and 

d and, in some cases,  require similar measures to 
daptive 

o-delivery of 

tion and tree planting is a focus of Forest Service’s activities and 
presents significant opportunities for climate change adaptation, both enhancing the 

d’s tree and woodland resource through appropriate species 
elopment of 

s to them, will 
licies, processes and initiatives operating 

ncies will be 
otally independent.  

oodland creation and 
 creation and 

ly, at least in 
cy that 

systems 
itically, 

 plant and deer/squirrel populations that limit regeneration. In turn, these are 
dependent on a range of policies and interventions, many of which operate at 
landscape-scale and require engagement with, and the participation of, landowners. 

While the woodfuel/biomass agenda is likely to increase the level of management in 
England’s woodlands and therefore promote adaptation in the most part, there is also 
a risk that high woodfuel/timber prices coupled to limited supplies (domestically and, 
potentially, internationally) could lead to unsustainable exploitation of the woodland 
resource. 

wider objectives of forestry grants and regulation.   

An assessment of the ability of the current grant and regulatory framew
climate change issues concluded that it had sufficient flexibility to
mitigation and adaptation objectives for forestry in England. However, c
and direction will be required for the successful implementation of meas

Given the current focus on pest and disease issues, there may
mainstreaming climate change adaptation, initially. However, because
climate change are closely linke
address them (particularly species diversification, monitoring and a
management), opportunities should be taken for communication and c
adaptation and biosecurity initiatives. 

Woodland crea

resilience of Englan
selection and helping wildlife to adapt to climate change through the dev
habitat networks.  

Interdependencies 
The Risks to FCE’s functions and the likely effectiveness of the response
be dependent on a range of other factors, po
at local, national and international scales. Some of these interdepende
directly relevant to forestry and/or climate change; others will be t

Many of the interdependencies relate to influencing the level of w
management. In general, this assumes that increased levels of woodland
management represent positive adaptation outcomes. 

Although the current and future impacts of pests and diseases are like
part, to be a result of climate change, biosecurity is a key interdependen
should be considered in its own right. Other pressures on woodland eco
include air pollutant deposition, the disposal of waste to forests and, cr
invasive

7    |    ARP Report: Forestry Commission England   | 10th February 2012 



 Climate Change Risk 
Assessment: FC England 

New woodland planting has the greatest potential for climate change a
However, there are significant barriers to the creation of new wood
protection of landscape character, food security, the imbalance betwee
and forestry subsidy, the process associated with gaining consent for wo
creation (particularly where of significant scale) and 

daptation. 
land including the 

n agricultural 
odland 

land values (including perceived 
d Carbon Code 

art, on the availability 
national and 

ndent on the 
.  

tial to both 
. For example, national 

protection 
ed in an inflexible 

stry. This interaction 
e 
as a whole.   

fluence the ability to enhance the resilience of the 
202,000 ha of woodland (within a total estate of 258,000 ha) and its role as a 

 measures. Coupled to the future of the PFE is the future role 
orestry and 

ry Regulation 

’s Departmental 
are 

el on Forestry 
and the Forestry Regulation Task Force. Further actions may also arise as the National 
Adaptation Programme is developed during 2012, following publication of the first 

 Guidelines 
provide a catalyst for activity. Practical guidance will be developed (and then 
communicated) as part of a wider research and evidence programme that addresses 
some of the priority research issues identified in the Read Report2. Implications of the 

                                      

land values). The success of carbon finance initiatives and the Woodlan
in achieving a step-change in woodland planting will be critical. 

The response to climate change will be dependent, at least in p
and communication of clear, agreed, guidance that is consistent with 
international policy. Development of this guidance will, in turn, be depe
continued availability and effective administration of research funding

The interactions between forestry and other policy areas have the poten
promote and limit the implementation of adaptation measures
non-native invasive species policy and the EU Habitats Directive provide 
against inappropriate adaptation measures; however, if implement
way, they could restrict necessary adaptation for commercial fore
between biodiversity objectives and commercial forestry will be key to th
development and implementation of adaptation across the forestry sector 

The future of the PFE could in

pathfinder for adaptation
of the Forestry Commission. The views of the Independent Panel on F
Government’s response to its final report and to the report of the Forest
Task Force are therefore relevant. 

Outline Adaptation Plan 
The Outline Adaptation Plan builds on commitments made in Defra
Adaptation Plan. Although the majority of actions are already being progressed, all 
subject to Government’s response to the reports of the Independent Pan

National Climate Change Risk Assessment in January 2012. 

The revised UKFS and its under-pinning Forests and Climate Change

 
2 Read, D.J., Freer-Smith, P.H., Morison, J.I.L., Hanley, N., West, C.C. and Snowdon, P. (eds). 
2009. Combating climate change – a role for UK forests. An assessment of the potential of the 
UK’s trees and woodlands to mitigate and adapt to climate change. The Stationery Office. 
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UKFS Forests and Climate Change Guidelines for the English Woodland
and the implementation of forestry regula

 Grant Scheme 
tions will be considered following 

paration for 

 focusing on 
 as the key 

d on using 
age and mixed 

rest and 
 more 

s, 
ase outbreaks), 

mmodate climate 
jections.  Forest Design Planning will consider whether it is necessary or 

ead of forest fire. The 
ue, adopting 

 projections at 

FCE’s contribution to delivery of landscape adaptation will largely be through 
the work of the Woodland Carbon Task Force (including ‘rolling 

chment 
eme. FCE’s 
n 

Four issues underlie the majority of barriers to adaptation and will require careful 
consideration if an effective adaptation programme is to be implemented.  

 Adaptation measures must be appropriate to both the present and future climate. 

tives, ranging 
ciated with 

                                                                                                                              

Government’s response to the Forestry Regulation Task Force and in pre
the new Rural Development Programme in 2013.  

On the PFE, the Climate Change Action Plan will begin to be implemented,
increased diversification to reduce risk using Forest Design Plans (FDPs)
instrument to ensure resilience. Increased emphasis will be place
continuous cover systems of management, and the creation of mixed 
species stands. A wider palette of species, increasing diversity at both fo
stand level will be used. The planting stock of these species will be from
southerly origin. The FDPs will also be used to plan for the unexpected (forest fire
increased water run-off, more frequent storms and more pest and dise
also ensuring that design specifications for forest infrastructure acco
change pro
practical to incorporate additional measures for reducing the spr
existing approach to new build and major renovation projects will contin
industry excellence standards and accommodating climate change
design stage.  

woodland creation and 
out’ the Woodland Carbon Code) and partnership working on water cat
management, supported by changes to the English Woodland Grant Sch
involvement in ‘The Big Tree Plant3’ will contribute to adapting the urba
environment.   

Barriers to adaptation 

 The woodland management sector encompasses a broad set of objec
from commercial timber production to protecting the biodiversity asso
England’s ancient and semi-natural woodland. 

 

 
3 ‘The Big Tree Plant’ was launched in December 2010 and is a Government-led campaign to 
increase the number of trees planted in towns, cities and neighbourhoods throughout England. 
It is a national partnership bringing together the wide range of organisations who already plant 
trees, as well as civic and community groups working with Defra and the Forestry Commission. 
Further details are available from http://www.defra.gov.uk/bigtreeplant/. 
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 The life cycle of trees and the planning horizon for forestry are both
actions im

 long term and 
plemented now may only bear fruit in 50-100 years time. Decisions 

 over shorter 

land, has 
eness for immobile 

easures. 

 of clear 
ation represents a 

rent issue as 
inor species that 

e for the 
s 

ces) of both 
 clear-fell 

tation response. 
cur additional 

d there is limited 
ber prices have 

el agenda, 
ny adaptation 

primarily changes to forest infrastructure 
y to be 

 creation is 
 adaptation measure, land availability is likely to represent 

olicy 

zon, conservative. 
tices. 

ion of the ‘precautionary principle’ could also be seen as representing a 
significant barrier to adaptation. 

A number of economic, institutional and cultural barriers also exist, including current 
financial constraints, both in the public and private sector, and the need for clear 
objectives for forestry in England. Government’s forthcoming responses to the 
Independent Forestry Panel and Forestry Regulation Task Force provide the 
opportunity to clarify arrangements and ensure a good match between ambition and 
resource.  
 
 

taken now for the future may be at odds with policies working
timeframes. 

 England has a relatively poor tree flora and Great Britain, as an is
physical barriers to the migration of species; definitions of nativ
species such as trees become fundamental to developing adaptation m

Practical barriers relate to uncertainty in the future climate and the lack
guidance on what are appropriate measures. While species diversific
low-regrets measure, the availability of suitable planting stock is a cur
there has been little demand in the nursery sector for many of the m
would contribute to a more diverse approach to planting. The same is tru
majority of ‘new species to forestry in the UK’ that the Read Report identified a
worthy of consideration and for alternative (more southerly provenan
commercial (introduced) and native species. Conversion to alternative to
methods of management has been highlighted as an appropriate adap
However, conversion of existing stands is a long process that may in
management costs and reduce timber income and profitability an
understanding and familiarity associated with its practice. Although tim
risen recently and may continue to do so, partly as a result of the woodfu
forestry is not a highly profitable sector and margins are small. A
measure that involves significant cost – 
including culverts, bridges, roads and reservoirs/fire ponds – is unlikel
implemented unless required to do so by law/regulation. Where woodland
identified as an appropriate
a significant barrier as a result of competing land use pressures, other p
objectives and lack of financial incentive.           

The forestry sector is, by the very nature of its long planning hori
This acts as a barrier to the introduction of alternative species and prac
Applicat
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Assessment of unmitigated risk   
Generally, adaptation is embedded across most of FCE’s functions, with
initiatives in train to address the major risks. However, implementa
measures identified may be limited by a lack of capacity on both the PFE
particularly, in the private sector, where ~45 Woodland Officers have th
providing advice and guidance to approximately 60,000 own

 a range of 
tion of the 

 and, 
e task of 

ers, the majority of whom 
ears. Enabling the 

 is how to 
timeframe for forestry 

sks, but mal-
daptive forest 

rse approach 
ld be noted 
oodlands in 

.2% of woodland 
isting woodlands 

ted risk. For 
tion each year again 

the need for early action; annual woodland creation rates (~2,500 ha/yr) 
eation is 

on and 
d. A 

t widespread 

Pest and disease outbreaks and their interactions with the changing climate remain an 
area of concern. The Biosecurity programme, developed by FC and Defra, was agreed 
to address the threat of current pest and disease outbreaks. Given future 
uncertainties, it is not possible at this stage to predict which diseases/insect pests will 
be introduced or become more damaging, and how they will interact with the 
changing climate. The Tree Health Action Plan addresses the question of monitoring, 
ensuring vigilance against future outbreaks, but cannot eliminate the risk. 

 
  

have not had contact with the Forestry Commission in the past 20 y
sector must therefore be a key focus for Forest Services’ activities.  

One of the more significant unmitigated risks posed by climate change
address uncertainty in the future climate, set against the long 
planning. Potential adaptation measures have been identified for most ri
adaptation is also a possibility. Monitoring as part of the process of ‘a
management’ will be critical to reverse cases of mal-adaptation that arise.  

The Climate Change Action Plan for the PFE makes it clear that a risk ave
has not been taken because of the urgency for action. However, it shou
that, including the management of the PFE, only a small proportion of w
England are felled and replanted each year (2,800 ha in 2010 – or 0
area in England). This low level of opportunity for adaptation in ex
heightens the need for early action and, in itself, represents an unmitiga
new woodland planting, the limited capacity to implement adapta
highlights 
also only represent about 0.2% of woodland cover. As most woodland cr
carried out by the private sector and is therefore dependent on facilitati
encouragement, the ability to implement adaptation is further diminishe
significant unmitigated risk is therefore the inability to implemen
adaptation. 
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1   Introduction 

wer 
 country in the 
issions and 

ate change. The 
 of assessments 

ers that allow 
ority reporting 

ganisation is 
ate.  

 number of 
ing Forestry 

are important national assets which are 
both vulnerable to climate change and have a valuable role in helping people adapt to 
its effects.  An independent risk assessment is also being carried out for the UK 
forestry sector to support the UK’s first National Climate Change Risk Assessment 
which will be laid before Parliament in January 2012. 
 

Figure 1.1. Selection of priority reporting authorities under the terms of the Climate Change 
Act (2008) Reporting Powers (Defra, 2009). NDPBs: non-Departmental Public Bodies. 

1.1   Climate Change Act and Reporting Po
The Climate Change Act 2008 makes the United Kingdom (UK) the first
world to have a legally binding, long-term framework to cut carbon em
establishes a framework for building the UK’s ability to adapt to clim
Act requires the Secretary of State to lay before Parliament, a series
of the risks posed to the UK by climate change. It contains pow
Government to direct bodies with functions of a public nature (pri
authorities – see Figure 1.1; Defra, 2010a) to report on how their or
assessing and acting on the risks and opportunities of a changing clim

In addition to bodies providing public services and infrastructure, a
organisations have been invited to report on a voluntary basis, includ
Commission England.  England’s woodlands 



 Climate Change Risk 
Assessment: FC England 

1.2   Forestry Commission England’s role 

1.2.1 The Forestry Commission 
The Forestry Commission is a non-Ministerial Government Department
the Defra network of Arms Length Bodies. Forestry is a devolved matter 
structure of the Forestry Commission reflects differing responsibilities at
Britain and devolved levels. The Forestry Commission is responsib
expanding and promoting the sustainable management of woodlan
its value to society and the environment. At a Great Britain level, the Fo
Commission takes the lead in development and promotion of sustainable
management and to support its achievement, nationally.  Forestry Comm
England (FCE) has responsibility for advising on, implement

, and part of 
and so the 
 both Great 

le for protecting, 
d, and increasing 

restry 
 forest 
ission 

ing and delivering forestry 
policies in England. This Risk Assessment focuses on the work of Forestry Commission 

vel is included only where particularly relevant to 
ction and in 

g.  

isters and is set 
). A new 
hat will affect 

es. This change in direction is outlined in the Public 
rch 2011, the Independent Forestry Panel was 

ural Affairs to 
policy in England 

 terms of reference 

E’s strategic objectives 
As s  FCE are tasked with 
wor te sector 
bus  functions and 
prio t England’s 
tree s as set out. The work will 
focus on: 

Protection: protecting the woodland resource and increasing its resilience, for 
example, to pests, diseases and the impact of climate change; 

Improvement: improving the woodland resource to enhance benefits including 
biodiversity, landscape quality and a range of other ecosystem services; 

Expansion: Promote and incentivise the planting and natural regeneration of 
trees, woods and forests of the right type in the right place. 

England; work at a Great Britain le
work in England, for example in providing strategic leadership and dire
reserved activities including plant health and research commissionin

1.2.2 Forestry policy in England 
Strategic forestry policy in England is the responsibility of Defra Min
out in broad terms in the Natural Environment White Paper (Anon, 2011
policy and delivery framework for forestry is currently being developed t
the way in which FCE operat
Bodies Reform Programme. In Ma
established by the Secretary of State for Environment, Food and R
advise government on the future direction of forestry and woodland 
and on the role of the Forestry Commission in implementing it. The
of the Panel are given at Annex 1. 

1.2.3 FC
et out in the Corporate Plan for 2011-15 (FCE, 2011),
king with a wide range of partners — other government bodies, priva
inesses, charities and civil society organisations—to deliver the
rities set out in Defra’s Business Plan and which reflect the role tha
s, woods and forests have in delivering the prioritie
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FCE

agement: empowering and enabling people to 
ine the benefits 

stry 
 

r example in 
nt), managing 

e (both 
tivity, such 

ecurity, the Big Tree Plant , the work of the Woodland Carbon Task Force5 and 
engagement with the ‘Big Society’. Urban trees and woodland are covered by the UK 

 within FCE’s remit, including a significant contribution to 
tly a focus of FCE’s 

sed on evidence-
rtnerships, grants and regulation. 

ndowners and 
 to protect, 

amework (see Annex 
f delivery, 

3.  

sues about 2,500 
felling licences each year and has approximately 20,000 active grant schemes. These 

ngland, 
upports 

o responsible for 
 Ener d for 

 will deliver this by: 

Empowerment and Eng
engage with trees, woods and forests, so that they can determ
that they wish to see delivered; 

Economic Activity: promoting a competitive, thriving and resilient fore
sector alongside a wide range of private sector business partners.

 
Key functions will include carrying out statutory regulatory functions (fo
relation to tree felling, plant health and environmental impact assessme
the Public Forest Estate and grant schemes, and providing expert advic
nationally and locally). In addition there are new or increasing areas of ac
as bios 4

Forestry Standard and
managing ‘The Big Tree Plant’; however, urban trees are not curren
activity.  

1.2.4 Forest Services 
The vision for forest services is to provide a service to society ba
based standards, expert advice, communications, pa
Through this service, Forest Services aims to empower and motivate La
managers, businesses, civil society organisations and local communities
improve and expand England’s woodland resource. An indicator fr
2) has been developed (FCE, 2011) outlining the intended impact o
focussing on the strategic objectives outlined in Section 1.2.

Under the Grants and Regulation function of Forest Services, FCE is

grant schemes are funded by the Rural Development Programme for E
primarily through the English Woodland Grant Scheme (EWGS). EWGS s
woodland planning, woodland creation, woodland improvement/management, 
woodland access and woodland regeneration. FCE is als
administration of the gy Crops Scheme, Farm Woodland Scheme an

                                       
4 ‘The Big Tree Plant’ was launched in December 2010 and is a Government-led campaign to 
increase the number of trees planted in towns, cities and neighbourhoods throughout England. 
It is a national partnership bringing together the wide range of organisations who already plant 
trees, as well as civic and community groups working with Defra and the Forestry Commission. 
Further details are available from http://www.defra.gov.uk/bigtreeplant/. 
5 The Woodland Carbon Task Force is led by FCE, working with Government Agencies, business 
and civil society organisations. It was set up in 2010 to establish conditions for a major 
increase in woodland creation and woodland management. For further details, see 
www.forestry.gov.uk/england-wctf. 
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supporting economic activity in the forestry sector through co-delivery of
grants that have been funded by Regional Deve

 RDPE Axis 1 
lopment Agencies. Forest Services also 

provides delivery policy support and direction, including national-level engagement 
National Expertise Team. 

land on 
ing owned by 

ngland, and 
f wooded habitat 

SI (of which 
 estate is 

tely 1.4 million m  of timber is harvested each 
year, representing the largest single supplier in England. The PFE is also the single 

Estate is managed by 
sion, which employs 

around 900 people (as of April 2011). 

restry Commission is governed by a Board of 
Commissioners including both Executive (Director General, Director England, Director 

d a number of non-executive Commissioners, 
the Board of 

ood and 
xecutive 

es the 
Public Forest Estate. Forest Services’ delivery to the wider forestry sector in England is 
based on evidence-based standards, expert advice, communications, partnerships, 
grants and regulation. It also liaises with Defra’s other Arms Length Bodies (including 
Natural England and the Environment Agency) and provides advice on forestry policy 
development to Defra and other Government Departments. Each has its own 
management Board, reporting to the FCE Executive Board. Both are supported by 
Corporate Services, including Human Resources, communications and finance.  

and empowerment, through its 

1.2.5 The Public Forest Estate 
The FC owns and manages a significant Public Forest Estate (PFE) in Eng
behalf of the Secretary of State. The PFE is the largest single land-hold
the State. It covers 258,000 ha of land, 2% of the total land area of E
15% of England’s woodland in 1,500 sites. It comprises 202,000 ha o
and 56,000 ha of non-wooded habitat and includes over 67,000 ha of SS
99% are in favourable or recovering condition as at December 2010). The
sustainably managed and approxima 3

largest outdoor recreation provider in England. The Public Forest 
Forest Enterprise, an Executive Agency of the Forestry Commis

 

1.3   Governance and organisational structure 

1.3.1 Great Britain level Governance  
At Great Britain level, the work of the Fo

Wales and Director Scotland) an
representing the interests of the wider forestry sector. The Chair of 
Commissioners is appointed by the Secretary of State for Environment, F
Rural Affairs. Operationally, work is managed through the Great Britain E
Board, which is chaired by the Director General. 

1.3.2 Organisational structure 
FCE is organised as two separate bodies. Forest Enterprise England manag
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1.3.3 Governance in England 
The delivery of forestry policy in England is governed by the Engl
Committee, which is chaired by the Chair of the Forestry Commiss
membership includes Defra’s Deputy Director for Sponsorship, Landscap
Recreation and representatives covering the interests of both the FC and
forestry sector. Operationally, the work of FCE is managed through the

and National 
ion and its 

e and 
 wider 

 FCE Executive 
Board, chaired by Director England (post now combined with that of Director General), 
Chief Executive FCE, Chief Executive Forest Enterprise, Head of Finance, Head of 

ner. 

hange  
itigation, is evolving to 

efra’s Business 
onment White Paper. 

gements and 
ate 

 
6). However, much of the programme of work that is 

ted flows from the Strategy for England’s Trees 
d its associated Delivery Plan (FCE and NE, 

hat comprise 
ities of Protection, 

 number of specific 
activities and actions, in many cases, in partnership with other Government 
Departments, Agencies, charities and civil society. Examples of relevant climate 
change initiatives in progress across the country to support the Programme objectives 
are outlined in Section 1.11. Research programmes currently being undertaken by 
Forest Research, the Forestry Commission’s Research Agency, to support Forestry 
Commission climate change initiatives and those of the wider forestry sector are 
summarised in Section 1.12.   
 

Communications, Director Forest Services and senior HR Business Part
 

1.4   FCE’s approach to addressing climate c
FCE’s work on climate change, including both adaptation and m
meet new priorities and objectives, including those that stem from D
Plan, Defra’s Departmental Adaptation Plan and the Natural Envir
Evolution of the climate change programme includes new working arran
embedding of climate change actions as routine, rather than as a separ
workstream. The components of this new programme are described in the Outline
Adaptation Plan (Section 
underway or has recently been comple
Woods and Forests (Defra, 2007) an
2008). The following sections describe the objectives, aims and actions t
the programme of work in the context of the current strategic prior
Improvement and Expansion.  

1.4.1 Climate Change Programme 
The Programme has five objectives, each to be delivered through a

18    |    ARP Report: Forestry Commission England   | 10th February 2012 



 Climate Change Risk 
Assessment: FC England 

Enabling society to increase the resilience of trees and wood
 Improve evidence and guidance on

lands 
 adaptation, using information from tree 

unicate the resulting 

sion estate. 

 regulations support 
riate. 

 Establish a monitoring framework for tree health and woodland condition to 
imate change, to inform developing adaptation strategies. 

climate change 
adaptation including the development of habitat networks, flood prevention and 

 to enable appropriate targeting of new woodland. 

tural resources 
ge. 

s for the 
ent.  

 on the contribution trees and woods can make to adapting the 
to local 

n environment 

st practice for 
s. 

 Support woodland bioenergy plantation trials with accompanying feasibility studies, 

change mitigation, 
achieving greater use of wood products and woodfuel. 

 Encourage the forestry sector to reduce its carbon footprint, for example by 
increasing recreational use of local woods and forests, exploring more sustainable 
transport solutions and reducing emissions from timber processing. 

                                      

collections, species trials and private6 sector woodlands; comm
guidance on species choice to managers.  

 Prepare a Climate Change Action Plan for the Forestry Commis

 Evaluate whether grant schemes, good practice, standards and
and promote adaptation and mitigation and revise them where approp

evaluate the impacts of cl

 Develop indicators of progress for adaptation. 

Adapting the rural environment 
 Appraise the benefits of tree planting and woodland creation for 

alleviation; agree priorities

 Integrate trees and woodland more fully into measures to protect na
(water quality, soil function, air quality) from the impacts of climate chan

Adapting the urban environment 
 Develop and publish guidance on the choice of ‘climate-proofed’ specie

urban environm

 Strengthen evidence
urban environment to the impacts of climate change and communicate this 
authorities. 

 Embed trees and woodland in plans that cover adaptation of the urba
to climate change.  

Mitigating climate change 
 Develop carbon management standards and a framework of be

woodland/ land managers linked to greenhouse gas reduction scheme

monitoring of impacts and development of good practice. 

 Promote the role of sustainable forest management in climate 

 
6 ‘Private sector’ woodland is used in this report to mean non FC-managed woodland and 
includes woodland owned by individuals, institutions, civil society organisations, Local 
Authorities and Government Agencies. 
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Communicating climate change 
 Assess the current understanding of the role of trees and woodlands in

change, including that of children, young peop
 climate 

le and the education sector. 

change and 

oodland can address climate 
 using all available 

0-11 
e outlined in Section 1.4.1 was supported by a range of 

ities for 2010-
 creation as a 

hanism(s) to 
r woodland creation in England in the UK Low Carbon 

 a Woodland Carbon Task Force to develop new business models and pilot 
n Plan and the 

omes and 
, CLG, local government and the Local Government 

dicators of 
n and rural landscapes. 

domestic forest 
on projects. 

act private 
ce for woodland creation to address the climate change agenda.  

 England’s trees 
rests and an adaptation plan to address those risks. 

 Begin to implement opportunities for wind energy on the public forest estate, in 
liaison with DECC. 

 Publish and start to implement the Climate Change Action Plan for the Public Forest 
Estate. 

 Use the Public Forest Estate, and encourage private sector woodlands, to 
communicate to visitors how woodland and management can combat climate 
change.  

 Establish the Forestry Commission’s role in communicating climate 
conduct an assessment of forestry and climate change. 

 Develop common messages, on how trees and w
change and develop partnerships to convey those messages
media and resources, including forest visitor centres. 

1.4.2 Corporate Plan climate change priorities for 201
The Climate Change Programm
actions and initiatives which aimed to support the Corporate Plan prior
11  (FCE, 2010a). These priorities include a new focus on woodland
measure to mitigate climate change:  

 Publish a framework for woodland creation and develop funding mec
support the new drive fo
Transition Plan. 

 Establish
projects to realise the role of woodlands in the Low Carbon Transitio
Renewable Energy Strategy.  

 Establish a tree-based focus for urban adaptation working with the H
Communities Agency
Association. 

 Work with Defra and Natural England on developing new quantitative in
adaptation for trees and woodlands in both urba

 Work with Defra and DECC to establish a reporting framework for 
carbon reducti

 Work with Defra, DECC and a broad range of stakeholders to help attr
finan

 Prepare a Risk Assessment for the impacts of climate change on
and fo
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1.4.3 Forestry actions in Defra’s Climate Change Plan 
Alongside the commitments on adaptation made in FCE’s Corporate Plan
a number of actions on forestry were included in Defra’s Climate 
published in March 2010 (Defra, 2010b), the majority of which were to
by FCE, working in partnership with Defra. Although these ha

 for 2010-11, 
Change Plan, 
 be delivered 

ve recently been updated 
short commentary 

gress, to indicate the scope of recent work on adaptation. 
 

0 (Defra, 

(see Section 6), they are included here (Table 1.1), together with a 
on pro

Table 1.1. Forestry adaptation commitments
2010b). 

 in Defra’s Climate Change Plan 201

Commitment Progress 

We will prioritise and implement research recom
outlined in the Read Report over the next 5 years. 

m s taken forward 
 'Science and 

ritish Forestry' in 

endations FC suggest that this process i
through the revision of the
Innovation Strategy for B
2012-13. 

We will develop new quantitative measures of ada
for woodlands in both urban and rural landscapes.

s been developed; 
ther potential 

ptation 
 

An indicator framework ha
also see Section 6.6 on fur
adaptation indicators. 

By summer 2010 we will make a web-based resou em available on-line 
/forestdss/) for 

 on adaptation in 
ngland published in September, and 

b-based resource 
ecific guidance 

s on 
nge.  

rce on 
ble 

Decision support syst
(https://www.especies choice and wider adaptation issues, availa

online. 
forestry.gov.uk

60 species. Research Note
E
supported by additional we
developed as England-sp
underpinning the UKFS Guideline
Forests and Climate Cha

In 2010 the Forestry Commission will provide train
t 

e public. 

te: total of ~300 ing on Training programme comple
climate change for all public-facing staff, to assis
standing by woodland owners/managers and th

under- staff attended. 

The Forestry Commission will work with the U
Rescue Services, Communities and Local Gove

K Fi
rn

(CLG), Natural England and stakeholders to establish 
land f

has been working via 
the South East England Wildfire Group 
(SEEWG) and in partnership with the Fire and 

p (FRSUG) to 
develop a robust wildfire reporting framework. 

re and 
ment 

Forestry Commission 

improved fire monitoring for forest and heath
develop a risk assessment approach. 

ires and Rescue Statistics User Grou

The Forestry Commission will complete a revie
and Reg

w of Grants 
ulations in the context of climate change in 2010 

Changes in hand; see Section 6.4. 

and feed into a wider review in 2011. 
We will complete a Climate Change Action P
Public Forest E

lan fo
state in 2010 and begin its implem

lemented; see r the 
entation. 

Published and being imp
Section 6.5.  

The Forestry Commission and Northern Ireland Forest 
Service will publish Climate Change Guidelines to support 
the revised UK Forestry Standard in 2010 and implement 
the adaptation measures included as requirements for 
grants-aid. 

Published November 2011; see Sections 1.10 
and 6.4. 

We will work with key stakeholders to develop landscape 
approaches for adaptation through targeting grants for 
woodland creation. 

Ongoing work through RDPE mid-term 
evaluation, CAP reform, Review of Grants 
and Regulations in the Context of Climate 
Change and the work of the Woodland 
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Carbon Task Force.  

The Forestry Commission, in conjunction with De
and the Scottish and Welsh

f
 Governments, will wo

its Forest Biosecurity Programme Board to revise 
es and develop a 

tegy was 
 Subsequently, the 

 Plant Biosecurity Action Plan 
was developed by FC, Defra, FERA and 
forestry/horticultural sector representatives 

er 2011. 

ra, FERA 
rk through 
the 

An Interim Tree Health Stra
published by FC in 2011.
Tree Health and

strategy for dealing with pests and diseas
new biosecurity code of practice. 

and published in Octob

1.5   Scope of this report 
This Risk Assessment and associated Outline Adaptation Plan (
based on FCE’s functions as outlined in the Corporate Plan for 2011-1

The report considers the risks and opportunities presented by climate ch
management of the Public Forest Estate in England, to FCE’s corporate a
operational functions and to the activities of FCE’s Forest Services, inc
administration, forestry regulation and sector engagement. In the con
functions of Forest Services, the impacts of climate change on England’s trees, wo
and forests beyond t

Section 6) is largely 
5.   

ange to the 
nd 

luding grant 
text of the 

ods 
he 15% managed by Forest Enterprise (i.e. the PFE) are relevant. 

ternational 
idered, except where they have a direct 

r example, England-specific 
Four functions are therefore 

 Empowerment and engagement with the forestry sector and promotion of economic 

CE  
Climate change is already happening. Global average temperatures have risen by 
0.8oC since the late 19th Century. It is likely that global emissions of man-made 
greenhouse gases (GHGs) have contributed significantly to this increase. The 
detection of climate trends is easier on a global basis than for the UK due to the 
variability in the weather. There are a number of observed trends in the UK climate 
(Jenkins et al., 2007). Central England Temperature has risen by about 1oC since the 
1970s, with 2006 being the warmest in the 348-year record. Although highly variable, 
seasonal rainfall has shown a slight trend over the last 250 years for decreased 

Activities that are not devolved (for example, research commissioning, in
forestry, setting of standards) are not cons
bearing on the execution of FCE’s responsibilities (fo
guidance in support of the UK Forestry Standard). 
considered in this report: 

 
activity  

 Forest Services grant administration and forestry regulation 
 Management of the Public Forest Estate 
 Corporate and operational activity 
 

1.6   Current impacts of climate change on F
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rainfall in summer. It is likely that these signals are an indication of what is to come if 
 

dent on a 
d 

suited to both site 
iable climate 

ement have 
ce suggests 

e include effects 
, woodland 
sect pest and 

te, the limited 
FCE’s work, 

unction of forest 
 to the incidence 

idence of a 
ber of serious 

ce interactions 
pendent, 
is proves to 

reaks, including 
 of larch, 

ra  pseudosyringae 
infection of Nothofagus obliqua, horse chestnut leaf miner (Cameraria ohridella), oak 
processionary moth (Thaumetopoea processionea) and Acute Oak Decline, then it can 

te change is having a very significant impact on 
 to increase 

eadow et al., 
restry sector.  

impacts of climate 
2000 (see 

Section 1.8) there has been no formal climate change risk assessment.  

In 2009, the National Audit Office published an overview of Government policy on 
adapting to climate change in response to a request from the Environmental Audit 
Committee (NAO, 2009). The review covered the implications of the Climate Change 
Act (2008), the cross-government Adapting to Climate Change Programme, and 
progress across Government Departments in identifying and managing risks from 
future climate change impacts. The report concluded that the Forestry Commission 

we do not act to reduce GHG emissions now to mitigate future changes.

Forestry and tree species distribution in semi-natural woodland is depen
range of factors including soil characteristics, grazing levels, past seed dispersal an
climate. When planting woodland, species are chosen that are well 
and climatic conditions. The long cycle of forest trees coupled to the var
experienced across England mean that woodlands and forest manag
evolved to cope with ‘weather’ and extreme climatic conditions. Eviden
that climate change is already having impacts on UK woodlands. Thes
on productivity, tree condition, leaf emergence, woodland soil function
fauna and flora, forest hydrology and, probably, also the incidence of in
tree disease outbreaks (Broadmeadow et al., 2009a). However, to da
changes to the climate of England have not had a significant impact on 
when compared to the impact of extreme weather events that are a f
management.  The one possible exception to this observation relates
of pest and disease outbreaks in England’s woodlands. Although the ev
direct link to climate change is limited, the past decade has seen a num
pests and disease outbreaks on trees and woodlands in England. Sin
between trees and insect pests/pathogens are, in many cases, climate de
there is a distinct possibility that climate change may be implicated. If th
be the case (on the balance of evidence) in all or some of these outb
red-band needle blight of pine species, Phytophthora ramorum infection
Phytophthora lateralis infection of Lawson Cypress, Phytophtho

be said with confidence that clima
FCE’s business. Critically, research suggests that climate change is likely
the frequency and severity of pest and disease outbreaks (Broadm
2009b), representing a very real risk to FCE and the wider fo
 

1.7   Previous Reporting 
Although the FC has published a number of documents on the likely 
change on woodlands and forestry in England and Great Britain since 
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scored well across the self-assessment framework, as a whole, and considered itself 
at the stage of implementing climate change risk management strategies. The NAO’s 

the FC’s self-assessment is given below. 

ge policy lead, 
ssion believes 

that climate change is embedded as a priority within its businesses and corporate 
s. Climate change risks are discussed at Board level frequently, 

a clear and agreed plan for taking forward its work on assessing 
and managing climate change risks. In 2009 it intends to draft a Climate Change 

 Plan for the Public Forest Estate. The Commission has also identified grant-aid 
ge climate 

The Commission’s work on climate change adaptation is coordinated at the UK and 
s. At the GB level, activities are coordinated by the Climate Change 

f policy 
umentation 

mission has published a Delivery Plan for the Strategy for England’s Trees, 
een agreed by 
 Natural 
 also works 

and the UK Fire 

s, the Public Forest Estate, 
the UK Forestry Standard, and Ancient and Native Woodland Practice Guidance have 
included the risks posed by climate change. In looking at the impact of climate change 
on re-stocking forests and woods, the Commission has identified areas where risks 
need to be taken into account. Addressing the risks posed by climate change is now 
incorporated into the Forest Design Planning process. Assessment and management of 
risks utilises the Ecological Site Classification decision support system for species 
selection. The Commission is developing other tools to help create woodland in 
locations where it can contribute most to landscape scale adaptation. 

narrative on 

Leadership 
In 2006 the Commission’s Executive Board appointed a climate chan
and climate change is one of five principal delivery areas. The Commi

planning processe
although in an ad hoc manner. 

Policy and Strategy  
The Commission has 

Action
and forestry regulations as policy areas that need to assess and mana
change risks as a priority. 

People  

regional level
Strategy Group, chaired by the Director General. In England, a group o
specialists work together informally with specific initiatives and project doc
requiring sign-off by the Executive Board.  

Partnerships 
The Com
Woods and Forests which details adaptation-related actions that have b
approximately thirty  organisations. The Commission works closely with
England, the Environment Agency and industry representative bodies. It
closely with the Department for Communities and Local Government 
and Rescue Services in relation to forest fire risks. 

Processes 
Policy appraisals and impact assessments for open habitat
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1.8   Published evidence 

ts of 
1: Climate 

is was followed 
plications for 

of likely impacts, 
 69: Climate 
pics relevant 

e 86: The role of 
 change; Hubert 

f conifers in Britain; 
nge have been 
twork 

n British 
k site 

lt Research Forest; 
s of, and 

d in 2010 
d's woodlands; 

ractical guidance 
ge (see 
nt has also 

aptive forest management 
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C, 2007; FC, 2009; 
 of young people 

In 2008, FC commissioned an independent report examining the potential of the UK's 
trees and woodlands to mitigate and adapt to climate change – the Read Report 
(Combating Climate Change: a Role for UK Forests; Read et al., 2009).  It was 
commissioned as a response to the Intergovernmental Panel on Climate Change’s 
(IPCC) 4th Assessment Report published in 2007 (IPCC, 2007) providing evidence at 
UK-level for the forestry sector. The study was considered to be the first national 
assessment of its kind in the world and has attracted interest from other countries 

1.8.1 FC publications 
The Forestry Commission first published an assessment of the likely impac
climate change on forestry in Great Britain in 2000 (Information Note 3
change - implications for forestry in Britain; Broadmeadow, 2000). Th
by a more in-depth analysis in 2002 (Bulletin 125: Climate change - im
forestry in Britain; Broadmeadow, 2002) and an updated summary 
incorporating the UKCIP02 climate scenarios in 2005 (Information Note
change and British woodland; Broadmeadow and Ray, 2005). Specific to
to climate change have also been covered (e.g. Information Not
forest genetic resources in helping British forests respond to climate
and Cottrell, 2007 and Research Note 2: Red band needle blight o
Brown and Webber, 2008) while evidence of the impacts of climate cha
reported from Forest Research’s Intensive Forest Health Monitoring Ne
(Information Note 88: Ten years of intensive environmental monitoring i
forests; Vanguelova et al., 2007) and the Environmental Change Networ
(Research Note 1: The Environmental Change Network at Alice Ho
Benham, 2008). More recently, country specific reports on the impact
adaptation to, climate change have been published, including for Englan
(Research Note 201: Climate change: impacts and adaptation in Englan
Ray et al., 2010). This last publication includes a significant body of p
for adapting existing and new woodlands to the impacts of climate chan
following section) while a research report on adaptive forest manageme
been published (Research Report: Human dimensions of ad
and climate change: a r
2011). Social research and public understanding of climate change issue
addressed through the inclusion of specific questions on climate cha
and mitigation in the biennial ‘Public Opinion of Forestry’ survey (F
FC, 2011) and a study of the understanding of climate change issues
and their teachers (Wood you Believe it?: Lovell and O’Brien, 2009).    

1.8.2 The Read Report 
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keen to form their own climate change plans and policies. The headline messages 

dlands; 

n option; 

lp people to adapt. 

ion to climate 

UK’s 
 soil function, 

and fauna and flora and forest hydrology. 

ests and 
uld compromise 

challenge of climate 

stry will need to 
nge. A similar 

 trees. This will 
eliver a wide range of ecosystem services. 

r forestry are 
0–100 years 

s. A move 
on and 

isting forests 
change. Changes 

for particular sites using the current 
modated using the 

nhouse gas 
 new species, 

including those from continental Europe. However, further research is urgently 
needed to establish which species will be best suited to the changed environmental 
conditions. The preference for use of native tree species and local provenances 
under all circumstances will need to be reconsidered. 

 The changing climate raises difficult questions for conservation of woodland 
biodiversity. Current descriptions of native woodland communities based on species 
composition are unlikely to remain valid because some native members of the flora 
and fauna may struggle to survive. 

were: 

 A clear need for more woo

 UK woodlands are an asset to be managed wisely; 

 The status quo is not a

 Harvesting and use of wood increases forestry’s mitigation potential; 

 Trees he
 
More specifically, the key findings regarding the impacts of and adaptat
change were: 

 Impacts of climate change are beginning to become apparent in the 
woodlands, including effects on productivity, tree condition, woodland
woodl

 There is increasing concern over the number of outbreaks of novel p
diseases in forestry and arboriculture. Forest pests and diseases co
the ability of woodlands to adapt and contribute to meeting the 
change. 

 The regulatory framework and sustainability standards for UK fore
be maintained and, in some cases, adapted to address climate cha
approach should be put in place for the management of urban
ensure that trees continue to d

 Since tree crops take many years to mature, the planning horizons fo
inherently long. Actions taken now may only prove their worth in 5
time and must be appropriate for both the current and future climate
towards planned rather than reactive adaptation in woodland creati
management is therefore preferable. 

 The creation of new woodlands and the restocking programmes of ex
present major opportunities for adapting forests to future climate 
to the selection of species and provenances 
range of species are required now. These choices can be accom
range of species currently in use. Over longer timeframes, and if gree
emissions do not decline, we will need to consider the introduction of
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 Trees have an important role in helping society to adapt to climate ch
particularly in the urban environment, through providing shelter, 
runoff control. Tree and woodland planting should be targeted to: (a) 
peop

ange, 
cooling, shade and 

places where 
le live, especially the most vulnerable members of society, and (b) places 

 tree 

 with the public to contribute to societal 
ired will 
e approach in 

 Policy incentives need to be re-designed so that adequate reward is given to the 
s of forests, especially those relating to the 

as increasingly considered climate change 
ific guidance 

ore specific 
prepared for FC 

ght together 
on the FC internet pages (www.forestry.gov.uk/climatechange

where people gather (such as town and local centres) which currently have low
cover. 

 Forestry practitioners should engage
understanding and responses to climate change. The changes requ
challenge both policy makers and managers to adopt a more flexibl
response to the emerging body of evidence. 

provision of the non-market benefit
climate change mitigation and adaptation functions of forests. 

 

1.9   Published Guidance 
Guidance on woodland management h
issues although, in many cases, it has not been possible to provide spec
on adaptation. In some cases, the guidance is generic across GB, while m
guidance for England has been provided. In one case, guidance was 
Scotland, but is equally applicable to England.  

Available information on climate change impacts and adaptation is brou
). A specific resource for 

search and is available at adaptation in England has also been developed by Forest Re
www.forestry.gov.uk/fr/climatechangeengland. Practical measures to 
landscapes and new woodlands that are resilient to climate change
on the web-pages of the Woodland Carbon Task Force (www.forestr

help deliver 
 are also outlined 
y.gov.uk/england-

wctf).   

1.9.1 Ancient and Native Woodland Practice Guide 
ers of Time’ 

d in some 
rsity, the 

management of non-native species, new woodland composition and the preferred 
origin of planting stock.    

1.9.2 Ecological Site Classification 
The Ecological Site Classification decision support system (ESC – see FC Bulletin 124; 
Pyatt et al., 2001) was developed to aid species selection for woodland creation and 
native woodland restoration. Climate change scenarios have been incorporated, to 
provide an indication of future suitability of individual species (in terms of timber 

The Practice Guide (FCE, 2010b), published in 2010, supports the ‘Keep
Policy for ancient woodland (Defra, 2005). Climate change is addresse
detail, with changes to approaches made with respect to species dive
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production) and native woodland types (see Ray et al., 2002; Broadme
2005; Broa

adow et al., 
dmeadow and Ray, 2005). The model is available on-line 

(www.eforestry.gov.uk/forestdss) and its scope has recently been extended from 28 

 and Climate 

es (FC, 2011b), in common with other 
tandard (FC, 2011c), consider climate 

c tailed practice 
guid


 ngland's 

to 62 species. 

1.9.3 Practice guidance supporting the UKFS Forests
Change Guidelines 
The Forests and Climate Change Guidelin
Guidelines under-pinning the UK Forestry S
hange adaptation from a relatively high level and point to more de

ance. Initially, this guidance constitutes:  
 Ancient and Native Woodland Practice Guide.  
 Research Note 201, Climate change: impacts and adaptation in E

woodlands and associated web-based resource on adapting England’s 
woodlands (www.forestry.gov.uk/fr/climatechangeengland).   

 Internet-based, accessible, practice guidance in support of the UKFS guideline 
echangeenglandon Forests and Climate Change (www.forestry.gov.uk/climat ). 
terprise to support 
blic Forest Estate.  

g and 
 Forestry 

oodlands (the Public Forest Estate: PFE) in England, Scotland and 
Wales. OGBs are available (on request) to, and used by, private-sector forest 

 forest owners including local authorities 
 a 5-10 year 
 basis. The most 

ver forest 

1.9.5 Climate Change Information Pack 
issues was 
 attendees) 

and more general communication of climate change issues. The pack is available to 
the wider forestry sector, including both as single sheets on specific topics and as an 
internet-based resource (www.forestry.gov.uk/pdf/eng-trees-and-climate-

The guidance includes the information provided to Forest En
implementation of the Climate Change Action Plan for the Pu

1.9.4 Operational Guidance Booklets (OGBs) 
Operational Guidance Booklets are published by FC’s Inventory, Forecastin
Operational Support Division (IFOS) to support the management of
Commission w

management businesses and public sector
and the Defence Infrastructure Organisation. As OGBs are revised on
schedule, climate change considerations are incorporated on a rolling
recent example relevant to climate change is OGB 34 on continuous co
management.     

An Information pack on woodland, forestry and climate change-related 
published to support a climate change training course for FCE staff (300

change.pdf/$FILE/eng-trees-and-climate-change.pdf). 

1.9.6 Climate Change Education Pack 
An education pack on forestry and climate change, applicable to Key Stage 2 was 
developed under the Climate Change Programme. It considers the role of trees, 
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woodlands and the forestry sector in climate change impacts, adaptation
mitigation. The original material has subsequently been further de

 and 
veloped and 

published through a partnership project with the Crown Estate  
e_future.pdf)). 

)  
e adaptation 

was carried out by Forest Research for FC Scotland (Stokes and Kerr, 2009). The work 
is equally applicable to forestry in England and gives guidance on how CCF can be 

on and adaptation. 

ulations relevant to Climate 

l definition of 
 1992 United 

 Janeiro, and at the 
CPFE) in 

icy to 
revised version has recently been published (November 

s of seven 
nd in 

ded the drafting 
t public consultation 

 sustainable 
 of a system 

loping international 
or assessing and 

Assurance Standard (UKWAS, 2006: third party certification accredited to the 
internationally recognised Forest Stewardship Council). It can also be used for 
assessing compliance with environmental management standards such as ISO 14000 
and EMAS (Eco-Management and Audit Scheme). The Standard takes into account the 
main aspects of sustainable forest management: soils, water, air, production, 
biological diversity, workforce, communities, heritage and landscapes. The UK 
Forestry Standard is supported by, and is a requirement of, a number of instruments, 
including: 

(http://www.thecrownestate.co.uk/media/12812/forests_for_th

1.9.7 Climate change and continuous cover forestry (CCF
An evaluation of the use of continuous cover forestry in climate chang

employed to deliver different aspects of climate change mitigati
 

1.10   Forestry reg
Change impacts and adaptation 

1.10.1 UK Forestry Standard 
The UK Forestry Standard (FC, 1998; 2011c) represents the nationa
sustainable forest management and follows commitments made at the
Nations Conference on Environment and Development in Rio de
second Ministerial Conference on the Protection of Forests in Europe (M
Helsinki in 1993, that the Government would formally adopt a forestry pol
promote sustainability. A 
2011), incorporating updates to, and alignment of, the underpinning serie
UKFS Guidelines. The revision process reflected advances in research a
approaches to sustainable forest management practice and also inclu
of new ‘Forests and Climate Change Guidelines’ which underwen
in autumn 2009 (FC, 2009b). 

The purpose of the UK Forestry Standard is to set out standards for the
management of all forests and woodlands in the UK. It is the centrepiece
to guide and monitor forestry. The Standard is linked to the deve
protocols for sustainable forestry. It is used in the UK as a basis f
monitoring sustainable forest management practice and for the UK Woodland 
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 the forestry/woodland grant schemes (of  all four countries comprising the UK);  

eland Forest Service woodlands);  

 Felling Licence regulations; 

.  

 Change Guidelines (FC, 2011) underpin the UK Forestry 
 See Section 6.4 

 for good 
ment practice: 

 
gh the net capture and storage of carbon in the forest ecosystem and in 

he resilience of forests and forest 
ecosystems in order to reduce the risks posed by climate change to their 

 Fore ct society and 
t

 
In t  ‘factors’, as 
deta

to be 
er events. 

e flexible, 
 forests and woodlands adapt to the changing 

in tree species and 
origins will ensure some thrive should others decline. 

nd and trees can be used to develop ecological 
oodland ecological 

Environmental protection: Woodland and trees that are appropriately located 
can help to alleviate the impacts of climate change on society and the 
environment. 

1.10.3 EIA (Forestry) Regulations  
Under the relevant Environmental Impact Assessment (EIA) regulations, an 
Environmental Statement (ES) is required where, in the opinion of the forestry 

 Forest Plans (for private sector woodlands);  

 Forest Design Plans (for FC/Northern Ir

 Environmental Impact Assessment regulations

1.10.2 Forest and Climate Change Guidelines  
The Forests and Climate
Standard and address both climate change mitigation and adaptation.
for further detail. The Guidelines are written around three requirements
forest manage

 Forest management should contribute to climate change mitigation over the long
term throu
wood products. 

 Forest management should maintain or enhance t

sustainability. 

st management should enhance the potential of forests to prote
he environment from the various effects of climate change. 

urn, climate change adaptation is considered through five adaptation
iled below: 

Forest planning: Forest design, structure and composition needs 
resilient to the effects of a changing climate and extreme weath

Adaptive management: Approaches to management that ar
reactive and anticipatory will help
climate.  

Tree and shrub species selection: introducing diversity 

Landscape Ecology: Woodla
connectivity between habitats to enhance the ability of w
communities to adapt to climate change.  
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authority, a proposal for planting, deforestation, forest roads and quarri
have a significant effec

es is likely to 
t on the environment. Climate is one of the potentially affected 

aspects of the environment; thus afforestation and, particularly, deforestation are 
e. 

 the protection 
make orders to 

 The Plant Health 
hibitions to support 

e Act allows FC to introduce additional requirements 
s and timber, should new pest threats become apparent as 

rough the 

land) 1953, 
of Agriculture and 
omote good forest 

y duties. Sustainable forest management implies 
rest area and carbon stocks by ensuring trees are 

g does not apply 
sts and 

sons. 

tain's forests, a felling licence from the Forestry Commission is 
 licence if an exemption 

tocking. 
land to convert 

icence is not 
e Town and 

1.10.7 Forest Reproductive Material (FRM) Regulations 
These regulations, (which implement EC Directive 1999/105), provide a framework for 
controlling plant materials used in forestry.  The Forestry Commission is responsible 
for the FRM Regulations in England, Scotland and Wales. Separate Regulations apply 
in Northern Ireland. Species not covered by FRM can be planted, but the use of good 
seed material from high quality stands and the recording of all relevant details is 
encouraged. 
 

relevant to climate chang

1.10.4 Plant Health Act  
This Act identifies the FC as the competent authority in Great Britain for
of forest trees and timber, empowering the Forestry Commissioners to 
prevent the introduction and spread of forestry pests and diseases.
(Forestry) Order (2005) lays down a number of conditions and pro
these objectives. The scope of th
to protect forest tree
climate change progresses with additional measures being justified th
established Pest Risk Analysis process. 

1.10.5 Forestry Act  
The 1967 Forestry Act (as amended) and the Forestry Act (Northern Ire
provide powers for the Forestry Commissioners and Department 
Rural Development (Northern Ireland) to regulate forestry and pr
practice in order to fulfil their statutor
a presumption against the loss of fo
replanted after felling forest. The presumption in favour of re-stockin
for woodland loss to natural events (for example windstorms) or to pe
diseases, including when Notice of Felling is given for phyto-sanitary rea

1.10.6 Felling Licence Regulations 
To help protect Bri
required to fell trees. It is an offence to fell trees without a
does not apply. Felling licences are generally granted on condition of res
Unconditional felling licences may also be granted for removal of wood
to another land use (for example for open habitat restoration). A felling l
required if planning permission has been granted under the terms of th
Country Planning Act.  
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1.11   Examples of climate change initiatives in 

e an 
ange 
ation) was not, 

is far from 
lude many of the Rural Development Programme-funded 

    

ral England’s 
tation priorities for 

the natural 
tration. Previous work 

ssenthwaite lake 
 an information resource on the 

ase in woodland 
lop the 
en forward at 

rking with the 
ote urban 

n includes the 
pace Adaptation for Urban Areas and Eco Towns (GraBS) project. 

he 
Catchment 

 enhance the 
ate change 

issues are being addressed including flood alleviation in the context of the 

oup that has 
included the 

development of an ambitious vision for woodland creation to deliver resilient rural and 
urban landscapes. The manifesto aims to put in place a programme that will double 
the Northwest’s woodland cover by 2050.      

1.11.2 Yorkshire and the Humber 
Forestry and Flooding Project: The project builds on the work from the Slowing the 
Flow Project and includes a regional level assessment of potential woodland creation 
sites to reduce flood risk. Woodland Creation schemes are supported via EWGS 

progress 
The climate change initiatives catalogued in the following sections provid
indication of the breadth of partnership projects that address climate ch
adaptation. It should be noted that climate change adaptation (or mitig
in many cases, the main driver behind taking the project forward. The list 
exhaustive, and does not inc
regional initiatives delivered through the English Woodland Grant Scheme. 

1.11.1 North West England 
North West Climate Change Action Plan: FCE is contributing to Natu
initiative to produce a region-wide framework of place-based adap
the natural environment, and a demonstration of the contribution that 
environment can make to reduced flood risk and carbon seques
on the potential for woodland creation to reduce soil erosion in the Ba
catchment has contributed to the project, while
potential of individual Landscape Character Areas to absorb an incre
area has also been developed through the project. A process to deve
information resource on woodland creation potential is now being tak
national level through the Woodland Carbon Task Force. 

Adaptation in the Northwest’s Community Forests: FCE is wo
Community Forests on a range of green infrastructure initiatives to prom
adaptation to counter the urban heat island effect. This collaboratio
Green and Blue S

Lake District Still Waters Partnership: FCE has been working with t
Bassenthwaite Lake restoration Programme (BLRP) and Windermere 
Restoration Programme (WCRP). The aim of the groups, ultimately, is to
water quality of the lakes and catchments but, in doing so, many clim

Cockermouth floods. 

Northwest Woodland Creation Manifesto: FCE is a member of the gr
developed the Northwest Regional Forestry Framework. The work has 
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including a specific additional contribution of £2000 per hectare for approved 

 is leading a 
l boundary 

ill be used to 
 on the current extent of the networks and make recommendations 

ote landscape 

ent Grant (WIG): FCE has 
n's higher 
ondition, 

ks: FCE is working in partnership with Yorkshire 
se the level of 

ider land use 
n through aspects 

nd condition 
 the region has been secured through a doubling of the sampling 

l Forest Inventory field survey across Y&H, funded by 
r monitoring 
se for future 

tion of necessary 

h InCrops (an ERDF funded enterprise hub based 
 including one in 
 for climate 

ced from the 
r over 60 

years, some 6000 plants have been established on four trial sites across the East of 
England. Planting took place in spring 2011. 

Species and provenance choices in the East of England: Partly in response to 
Red Band Needle Blight, and partly with an eye on future impacts of climate change, 
the Forestry Commission in the East of England has been reviewing tree species and 
provenance choices for replanting clearfell sites on particular soil types. In total some 
22 novel species are being trialled in Thetford Forest, including familiar timber species 

schemes.  

Forest Habitat Network study: Forest Research, working with FCE,
region wide forest habitat network study (which extends over the regiona
for the National Parks and the Southern Pennines areas). The study w
provide evidence
for future work which can then be supported through EWGS to prom
scale adaptation. 

Undermanaged Woodland Woodland Improvem
developed a specific undermanaged woodland WIG targeted at the regio
(biodiversity) value woodlands. It is designed to improve their current c
regeneration capacity and, as a consequence, their resilience. 

Woodland creation in National Par
Dales and the North York Moors National Park Authorities to both increa
woodland cover and consider issues surrounding climate change and w
planning. This includes consideration for climate change adaptatio
such as the National Park Management Plans. 

Enhanced woodland mapping: A better understanding of the nature a
of woodland across
frequency of the Nationa
Yorkshire Forward. This improved data resource will provide a baseline fo
the impacts of climate change on woodland condition and an evidence ba
decisions on woodland management priorities, including the prioritisa
adaptation responses.  

1.11.3 East of England 
Sea buckthorn: FCE is a partner wit
at UEA) in a series of trials of sea buckthorn (Hippophae rhamnoides),
Thetford Forest. It is a drought and saline tolerant crop, hence suitable
change threatened areas in the East of England. InCrops is supporting local 
businesses to develop new sea buckthorn markets. Using varieties sour
Lisavenko Research Institute in Russia, which has developed varieties fo
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such as Scots Pine and Douglas-fir, but also less commonly used species such as 
r and maritime pine. 

 of £2000/ha is 
 to favour 

ning species, particularly woodland birds, by significantly increasing the 
 will also play a 

lood risk in urban 

E is working with Stoke City Council and Natural England on changes to 
sts and 

sly mown 

 a robust green 
the city adapt to 

 incorporates several projects 

m which is committed to rolling 
out more functional Green Infrastructure to deliver adaptation benefits via the 

nmental Infrastructure Guidance. 

, through the 
daptation 

xpertise to a 
oodland 
ent woodland 
 landscape-

7 ha of new 

Ward Forester Project 2009-2012: FCE is working in partnership with Devon 
County Council to develop the Ward Forester concept, building on work from the 
Southwest Forest initiative, with the intention of rolling the concept out across the 
region. A ‘Ward’ Forester focuses on the management of newly established and under-
managed woodlands. The project encourages clusters of owners (pilot areas focussed 
on Teign, North Devon and Tamar) to collaborate through a professional forester, 
known as the Ward Forester who supports the cluster (or ward) to achieve economies 

eucalyptus, Italian alde

1.11.4 West Midlands 
Woodland Creation Priority areas: An additional contribution
available to establish climate change resilience for woodland habitats and
decli
connectivity of woodland landscapes. Targeting of woodland creation
role in limiting water run off during peak rainfall periods to reduce f
areas. 

Stoke: FC
open-space management to improve climate change resilience, reduce co
deliver ecosystem benefits; for example, by planting trees on previou
grassland. 

Birmingham: FCE is working with a range of organisations to develop
infrastructure network and a Birmingham Forest initiative to help 
climate change in the 2050s and beyond. The work
including the Birmingham Trees for Life partnership. 

Black Country: FCE is part of the Environment Foru

planning process and Enviro

 Heartwoods: FCE is providing partnership funding to Heartwoods
SmallWoods Association to promote woodland management to secure a
benefits and the use of woodfuel to mitigate climate change.  

1.11.5 Southwest England 
Southwest Forest 1999-2009: FCE has funded and contributed e
woodland creation initiative with significant community involvement. W
creation was targeted to expand and link concentrations of existing anci
in the region to increase the resilience of those woodlands and facilitate
scale adaptation processes. The advisory programme delivered 3,10
planting over the period, 64% of which was broadleaved woodland. 
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of scale. Through encouraging management of undermanaged woodland, the project 

k Authority to 
anagement and 

or National 
eting of 

woodland creation, building on the work of the Southwest Forest, woodland resilience 
ape scale, while the negative impacts of climate change 

CE is leading a landscape-scale project to bring 
woodlands back into management to meet climate change adaptation and wider 

part of the 
s through the 

has the largest 
ration of ancient woodland in the country, a resource that is potentially at risk 

cts of climate change. The original draft inventory of Ancient Woodland 
pdated and strengthened to include information on the nature of the 

acking the 
ss declining 

provide 
ide shade and 

 of the future 
tives include 
ree valuation; 

asible, in 
 tree root 

tlining the role 
of trees in urban development and the need to incorporate them in development 
plans, using cost-benefit analysis as a driver; provision of guidance to Tree Officers on 
increasing canopy cover through appropriate management and maintenance. 

Enhancing canopy cover: FCE is working on a range of tree and woodland planting 
initiatives, with partners, to prepare London for the climate of the future. Initiatives 
include targeted delivery of the London Tree and Woodland Grant Scheme (LWGS) to 
Boroughs in most need of an uplift in canopy cover; dissemination of the ‘Right Trees 

will promote natural regeneration and adaptive capacity.  

Carbon neutral Exmoor project: FCE is working with the National Par
establish the potential contribution of woodland creation, woodland m
timber/woodfuel utilisation in reducing the carbon footprint of the Exmo
Park. Although focussing on climate change mitigation, through careful targ

will be enhanced at a landsc
on soil erosion, water quality and flooding will be addressed.  

1.11.6 Southeast England 
North Kent Woodfuel Pilot: F

habitat objectives and deliver climate change mitigation. The project is 
work of the Woodland Carbon Task Force and aims to meet its objective
development of robust supply chains. 
 
Updating of the Ancient Woodland Inventory: Southeast England 
concent
due to the effe
Sites is being u
woodland and its condition. This will provide a valuable baseline for tr
impacts of climate change and prioritising adaptation measures to addre
condition. 

1.11.7 London 
Retaining tree canopy cover: FCE is working with a range of partners to 
guidance and support for the retention of large canopy trees to prov
evaporative cooling. Much of this work to prepare London for the climate
is being taken forward through the Tree Design and Action Group. Initia
development and dissemination of the CAVAT and I-TREE systems for t
development of the Joint Mitigation Protocol to protect trees, where fe
connection with tree-root insurance claims; dissemination of guidance on
protection to utility companies; publication, by CIRIA, of a document ou
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for a Changing Climate’ database (www.right-trees.org.uk) to ensure tha
increasing tree cover is resilient to climate change; support for the de
national ‘The Big Tree Plant’ in London, led by Defra and  administered b
London; publication by the Roy

t London’s 
livery of the 

y Groundwork 
al Institute of British Architects (RIBA) of guidance, 

dge Community aimed at architects, on improved integration of 
 development.  

e Protection of 
nagement and 

ns of vulnerable 
 species such as 

nce of these 
ent.  

 seminars with 
ees document (FCE, 

oyal Town Planning Institute and with Greenspace East 
nefits of urban trees 

s to move 
tres. 

rtheast England 
Cheviot Futures: FCE has been working in partnership with EA, NE and the 

to set a future vision for the Cheviots that 
 assessment of 
restry in the 

 a robust evidence base in 
ds. Funding 

ities in respect of 
rch which are, by agreement, carried out on a 

Great Britain-wide basis. The Forestry Commission's Science and Innovation Strategy 
sets out how research programmes are determined and how they are linked to 
forestry strategies and the wider policy objectives of the UK Government and the 
devolved administrations. Four priority areas have been identified:  

 Climate change mitigation and renewable energy: Where the wider benefits of 
forests and woodlands are recognised for their key role in supporting the 
Government’s objectives on climate change.  

and an on-line Knowle
tree planting into new

1.11.8 East Midlands 
Woodland Birds Project: FCE is working with the Royal Society for th
Birds (RSPB) on a high profile project bringing woodlands back into ma
creating new native woodlands in response to declining populatio
species of woodland birds. By increasing the habitat available to bird
the willow tit and the marsh tit, the project hopes to increase the resilie
species to climate change by promoting population recovery and movem

The Case for Trees: FCE is carrying out a programme of outreach
local planning authorities following publication of The Case for Tr
2010c). Working with the R
Midlands the programme aims to let planners know about the be
and woodland. The benefits range from providing networks for specie
through urban areas to providing areas of shade for people in urban cen

1.11.9 No

Northumberland National Park Authority 
accommodates the impacts of climate change. This includes a detailed
the future suitability of a range of tree species and the future role of fo
rural economy.  
   

1.12   Research and evidence 
The Forestry Commission undertakes research to provide
support of the protection and expansion of Britain's forests and woodlan
from the UK Parliament covers the Forestry Commission’s activ
England and those areas, such as resea

36    |    ARP Report: Forestry Commission England   | 10th February 2012 

http://www.right-trees.org.uk/


 Climate Change Risk 
Assessment: FC England 

 Sustainable consumption and production: Where the UK forest resource plays 

ncement: Recognising 
 by well-

ices.  

nities: Which benefit from the opportunities provided by both 
eational, tourism, health, skills, and 

y theme 

anagement theme 

imber properties theme 

 Supporting a resilient environment - Ecosystems and biodiversity theme 

 Urban 

contractor 
d is the principal 

vidence 
ommission 

r is used to 
t CASE and PhD studentships, underpin 

 Forestry 
although, in 

 is due to decline to accommodate the Spending Review settlement. FCE, 
ing of each of the 

f the themes. 

RCCAST research programme 
Forest Climate Change Adaptation Strategies is the research programme that  
Covers climate change impacts and adaptation. The main outputs of the current 
programme are: 

Work Area 1 - Vulnerability assessment tool at broad scale:  For targeting 
where adaptation action is critical. Incremental development over 2-3 years. Various 
options for its development, including use of multi-criteria decision analysis  (MCDA), 
will be tested. 

its full role in supporting a strong and sustainable economy. 

 Natural resource protection and environmental enha
that the natural heritage and landscape of much of the UK is enriched
designed forests, which support a wide range of ecosystem serv

 Sustainable commu
urban trees and rural woodlands for recr
economic benefits. 

 
Key themes, in turn, follow from the priority areas: 

 Counting the Carbon - Climate change theme 

 Protecting what we have - Forest monitoring and biosecurit

 Working towards a sustainable future – Sustainable forest m

 Underpinning a thriving forest economy – Wood and t

 Trees and forests for society - Social, Economic Development &
Greening theme 

 Understanding our resource - Inventory and forecasting theme 
 
Forest Research, an agency of the Forestry Commission, is the main 
undertaking research programmes for the Forestry Commission an
organisation in Britain involved in forest and tree-related research. This e
provides support for the whole UK forestry sector. Of the total Forestry C
GB research budget, 92% is spent with Forest Research. The remainde
collaborate in partnership projects, suppor
work on standards, and commission research from external providers.
Commission England also purchases some research independently 
2011/12, this
alongside FCW and FCS contributes to the direction and commission
research programmes through Programme Advisory Groups, for each o

1.12.1 FO
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Work Area 2 - Risk assessment tools at forest design plan an
The development of a range of tools capable of working with UKCP
projections to explore risk to forest grow

d stand scale: 
09 climate 

th and productivity, stability, phenology, 
ssment of 

orts, data 
ject will 

; information on species and 
ive capacity; 

d; the scoping 

ies & Supporting Experiments: To trial and explore 
nagement, scenario modelling 

and dissemination of ideas and results to stakeholders at regional level. The work area 
sts & benefits of different options 

s also include elements of climate change 
unded solely 

r non-FC bodies. 

ange and decision 
to site and 

velopment of 
ding new 

nges to 
integrated into ESC. 

fects of 
or 

oak root pathogens, including the development of models to assess climate risk. 
Development of phenology models for insects in protected environments using bark 
beetles & weevils as study organisms, to enable the prediction of geographic variation 
in insect phenology and pest impact under a changing climate.  

 
Insects & continuous cover forestry – the impact of changing management 
on insect diversity & abundance: Testing the hypothesis that increasing the 
structural complexity of forest stands will lead to greater insect diversity and hence 

chilling requirement and dormancy. To also include an economic asse
impacts and approaches to landscape planning. 

Work Area 3 - Adaptation Measures: Informed by recent reviews, rep
and expert judgement and linking to other adaptation projects, the pro
consider Forest Design Plan and operations adaptation
provenance choice; organisational and professional aspects of adapt
survey and assessment of sector preparedness; adaptive capacity, an
and analysis of costs & benefits of different adaptation scenarios. 

Work Area 4 - Case Stud
multi-disciplinary aspects of adaptation including ma

will include scoping and developing analysis of co
and links to EU-funded projects. 

Work Area 5 - Dissemination and Knowledge Exchange:  

1.12.2 Other climate change-related research 
Many of FR’s other research programme
research. These elements are briefly summarised below, include those f
by the Forestry Commission and those co-funded by the EU and othe
The list of projects also includes an indication of their key objectives: 

Directly funded by the Forestry Commission 
ESC AND DSS – Ecological Site Classification for climate ch
support for biodiversity: Better matching of species and provenance 
future climate conditions to support adaptive forest management. De
stand-based and spatial climate change impact and adaptation tools, inclu
modules to assess the risk of biotic and abiotic impacts of projected cha
weather patterns. Process-based (3PGN) modules to be 

Pests and pathogens in a changing climate: Assessment of the ef
temperature and water stress on disease severity, reproduction and survival of maj
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fewer pests problems. In a climate change context, the study investigates whether 
increased stand structural complexity might be associated with greater resilience of 

tem for valuing the 
trees. The 
bust 

assessment, evaluation and dissemination tools, will enable the risks and benefits of 
and planners. The 

nt’ in England. 

y and/or 
cotland and at 

ers for use as 
 Corsican pine in areas affected by red band needle blight. Slightly 

lower priorities include provenance trials of sweet chestnut and the screening of a 
ide new species/provenance testing, data 

ld response of 

 in Response to 
ching objective is to 

tional forestry management strategies for addressing the 
impacts of climate change. The main tasks are: downscaling regional climate 

ge for forest 
gies to 

tion, and 
g the implementation of the climate-proofed 

ting 
o establish a 

network of new ‘arboretums’ from Portugal to Scotland to monitor trends in mortality 
and growth of the most common European tree species under climate change, on a 
long term perspective. 

MOTIVE – Models for Adaptive Forest Management (EU FP7): To provide an 
integrated assessment of forest management strategies that simultaneously considers 
multiple ecosystem goods and services rather than focusing on individual aspects such 
as timber production or biodiversity alone; to translate scientific state of knowledge 

forest systems to environmental change. 

Climate Change and Street Trees: The development of a sys
benefits of street trees through providing the evidence base for street 
drafting and communication of best practice guidance, together with ro

street tree placement to be more fully assessed by policy makers 
programme will extend the evidence-base supporting ‘The Big Tree Pla

Species and Provenance Trials for Climate Change: The highest priority is 
provenance testing of Scots pine with an emphasis on more southerl
improved seed sources. Experiments will be set up in Thetford, East S
least one other contrasting site.  The next highest priority is to test conif
alternatives to

wider range of alternative species. Alongs
will be collected from existing plots to understand drought and winter co
relevant species.  

Projects receiving EU and/or other co-funding 
ForeStClim – Transnational Forestry Management Strategies
Regional Climate Change Impacts (Interreg IVb): The overar
develop and test transna

scenarios; developing tools for assessing the implications of climate chan
planning and management; designing robust forest management strate
preserve public benefits such as soil and water protection, flood mitiga
carbon sequestration; and testin
strategies at a regional level. 

REINFFORCE – REsource INFrastructure for monitoring and adap
European Atlantic FORests under Changing climatE (Interreg): T
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about expected climate change impacts into decision support for policy makers and 

mate change (Interreg IVc): To explore 
and exchange 

and Options for European Silviculture 
(COST): To mobilise and integrate existing scientific knowledge on climate change for 

ns relating to 

esearch between EU and Australia-New Zealand 
on Forestry and Climate Change (EU FP7 Marie Curie): The project aims to 

h staff 
 organisations in 

Northern ToSIA – Assessing Sustainability of Forest-based Activities in Rural 
e): To 
s in selected 

ool 
t and business. 

venance Planting 
 of ‘climate-change 

s research-
 increase the 

proving the 
 including the design and 

implementation of forest management plans that will optimise economic, ecological 
and social interests in the context of global climate change. This will be applied to 
multifunctional forest management demonstration sites in northern France and 
southern England, forest sites open to the public, sites designed to promote woodfuel 
and sites selected to improve connectivity between existing woodlands through 
planting and re-afforestation. The aim is to educate, enable access to and raise 
awareness of forests and multi-functional forest management. 

 

forest practitioners. 

FUTUREforest – helping Europe tackle cli
European forestry issues and measures in relation to climate change 
experiences of adaptation and solutions to challenges. 

ECHOES – Expected Climate cHange 

European forest policymakers and managers who have to make decisio
adaptation to, and mitigation of, climate change. 

TRANZFOR – Transferring R

strengthen research partnerships on forestry and climate change throug
exchanges, networking and dissemination activities between research
Europe, Australia and New Zealand.  

Areas of the Northern Periphery (EU Northern Periphery Programm
investigate options for improving the sustainable use of forest resource
regions of the NPP area using an innovative sustainability impact assessment t
(ToSIA) and applying it in regional developmen

Forest Adaptation to Climate Change – National Forest Pro
Trial (NFC): To establish and monitor, in the long term, a series
adapted’ tree provenance trials in the National Forest. These will serve a
demonstration plots that are testing various proposed approaches to
resilience of native broadleaf species to climate change. 

Multi-For – MultiFunctionality of Forests (Interreg IVa): To im
effectiveness of forest site selection and monitoring,
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2 Risk Assessment Methodology 

 ongoing 
der functions 

te and extreme 
CE’s functions is, as a consequence, not straightforward as dealing with 

 approach to the 
 adopted, as 

 impacts of 
 been 

her research 
e forestry sector 

ilities of FCE, 
r of areas of 

r forest management. These areas of activity 
tely with the four principal functions outlined in Section 1.5 and 

s the reality that many impacts will be common to 
blic Forest Estate and private sector woodlands, and therefore to more 

 of FCE. These same areas of activity, as listed 
through phases 2 to 4: 

abitats and other ecosystems 
 Forest soils and water 

 Transport 
 
Phase 2 tested the initial impacts mapping with experts across all of FCE’s functions, 
filling gaps where identified. A preliminary evaluation of each impact was also 
undertaken, on the basis of the broad headline messages from the UKCP09 Climate 
projections (Murphy et al., 2009) for the 2080s: 

 Hotter, drier summers (up to 4 degrees warmer; up to 30% less summer rainfall); 

2.1 Approach 
By its very nature, forestry is affected by climate which is therefore an
consideration of management planning, management activity and the wi
of the Forestry Commission. Drawing out the current effects of clima
weather on F
such issues is a routine function of forest planning. A slightly different
Risk Assessment compared to other organisations has therefore been
detailed below. 

Phase 1 of the Risk Assessment involved an initial mapping of the likely
climate change projections, using the extensive evidence base that has
generated through both FC-funded (see Sections 1.8 and 1.12) and ot
programmes. To fully explore the full range of risks to forestry and th
prior to an evaluation of the likely impact on the functions and responsib
the initial phases of the risk assessment considered impacts on a numbe
activity, with a focus on implications fo
do not align comple
evaluated in Section 4. This reflect
both the Pu
than one of the four principal functions
below, were evaluated 

 Forest management  
 Woodland and woodland ecosystems 
 Arboreta 
 Open h

 Forest civil engineering 
 Nursery operations and seed supply 
 Grants, regulation and private sector engagement 
 Built estate and business activity 

 Buildings 
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 Milder wetter winters (up to 3 degrees warmer; up to 20% more precipitation); 

 but not, at this 
tation. The scale of the impact, it’s 

gency for action to 

r with 
private-sector 
. Comments 

 workshop were incorporated into the risk tables (Annex 5) that were the 
e 4, as presented in 
ternalities that may 

ke its principal 

tions and 
. Phase 5 also considered the responses 

 consideration to 
n the Outline 
’s functions and 

n plan, and neither 

ctiveness of the 
n plan that 

roviding 
 6 will 

e Lawrence and Gillett, 
2011). This concept is important for forest management because of the long planning 
horizons and the need to implement some adaptation measures in advance of 
certainty in the evidence of those actions being optimal. In same cases, these will 

ely to deliver 
izon associated with 

h measures are appropriate are 
underpinning and essential components of ‘Adaptive Forest Management’.  

                                      

 Less snowfall; 

 More extreme weather events. 
 
Potential adaptation responses were also considered for each impact
stage, any indication of any process for implemen
likelihood and potential cost to the organisation and relative ur
address the risk was assessed, as outlined in Section 2.2. 

Phase 3 tested the risk assessment more widely across FCE togethe
representatives from Government Agencies, Civil Society organisations, 
forestry companies and forestry agents at a workshop (see Section 2.3)
from the
basis of the formal assessment of priority risks developed in phas
Section 3. The workshop also considered interdependencies and ex
influence the impacts of climate change on the ability of FCE to underta
functions.  

Phase 5 evaluated the implications for delivery of FCE’s principal func
responsibilities, as outlined in Section 4
needed to address the priority risks identified in phase 4, giving due
the interdependencies outlined in Section 5. This process resulted i
Adaptation Plan for FCE presented in Section 6, covering all of FCE
activities. It should be reiterated that this is an outline adaptatio
details nor timelines are available at this stage. 

Phase 6 will involve future monitoring and evaluation of the effe
measures implemented, and any necessary changes to the adaptatio
become apparent. In terms of managing the Public Forest Estate and p
guidance on, and facilitating, action in private sector woodlands, phase
encapsulate the concept of ‘Adaptive Forest Management7’ (se

deviate from a ‘win-win’ approach – as a risk-averse approach is unlik
the necessary measures because of the 40-80 year planning hor
forestry. Monitoring and rerecording to identify whic

 
7 Adaptive [forest] management is a structured, iterative, process of decision making in the 
face of uncertainty based on systematic monitoring. It is particularly appropriate for 
application to climate change adaptation in the forestry sector. 
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2.2 Framework for Evaluation 
The initial Framework for Evaluation that was used for phases 1 t
impacts and the likely consequences of each of the impacts for FCE and
deliver its key objectives. Both threats and opportunities were included
evaluation. Each potential cl

o 3 considered both 
 its ability to 
 in the 

imate impact (identified on the basis of individual climate 
‘phenomena’) was evaluated using a basic risk matrix as a product of likelihood and 
impact, as outlined in Figure 2.1.  

 used for phases 1 to 3 

or action to 
e organisation if 

ses, a 3-category 
‘Low’ was defined as 

budgets; 
dgets but could 

ant scale) of existing 
w capital programme 

-3 Major -3 -6 -9

-2 Moderate -2 -4 -6

-1 Minor -1 -2 -3

1 Minor 1 2 3

2 Moderate 2 4 6

3 Major 3 6 9

Unlikely Possible Likely

1 2 3

LIKELIHOOD

T
H

R
E
A

T
O

P
P
O

R
T
U

N
IT

Y

Figure 2.1. Initial evaluation framework for identifying priority risks, as
of the Risk Assessment process.  
 
This basic risk evaluation was then considered alongside the urgency f
address the risk (proximity: see discussion, below) and the cost to th
measures were not put in place to mitigate the impact. In both ca
scoring system was used. In the case of cost to the organisation, 
either zero or minimal cost and could be absorbed within operational 
‘Medium’ was defined as having a significant impact on operational bu
be delivered through re-prioritisation (in some cases at a signific
budgets; ‘High’ cost was defined as requiring either a major ne
or fundamental change to existing budgets and priorities.    

Risks & Thresholds
LOW
MEDIUM
HIGH

IM
P

A
C

T
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As a result of the long planning horizon associated with the forestry sector, adaptation 
measures often need to be implemented long in advance of the likely im
reason, there are two separate aspects of proximity – the timing
(conventional proximity) and the necessary time-frame for action T
evaluation of risk therefore differed from many conventional risk assessme
frameworks as outlined in Table 2.1 to separate these two aspec

pacts. For this 
 of impacts 

he framework for 
nt 

ts of proximity. 
Through this approach, the concept of ‘urgency for action’ was incorporated within the 

 as a subsequent 
proximity qualifier.   
 

1. Revi luation framework for identifying pri sks. 

tion framew

additive risk framework while the timing of impact remained

Table 2. sed Eva ority ri

Evalua ork 

Certain able  Prob PossibleLikelihood 

3 2 1 

High Medium Low Impact 

1 3 2 

Immediate  
(5-10 year

Medium term  
–40 years) 

Long term (40+years) 
s) (10

Urgency to take 
action 

3 2 1 

High priority Medium priority Low priority Overall risk 

9-8 7-6 5-3 

Risk qualifiers 

Short term  
(5-10 years) 

Medium term  
(10–40 years) 

Long term (40+years) Proximity  
(when will the 
impact be seen) S M L 

High (requiring new 
capital programme) 

Medium (requiring re-
prioritisation of activity) 

Low (cou
within exi

ld be absorbed 
sting budgets) 

Cost to the 
organisation 

H M L 

 

2.3 Expert workshop 
An expert workshop was held on 14th December 2010 to test the phase 2 assessment 
more widely across the forestry sector in England. Representation included Natural 
England, the National Trust, Area of Natural Beauty co-ordinators, the Woodland Trust 
and independent forestry agents, who also represented the English Woodland Grant 
Scheme Applicant’s Focus Group.  

The objectives of the workshop were: (i) to raise awareness of FCE’s work on the 
Climate Change Risk Assessment; (ii) to give those present the opportunity  to 
comment on the provisional findings from Phases 1 and 2, including options identified 
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to mitigate against the priority risks, and; (iii) to help FCE understand the 
 change. 

ak-out sessions that 
: 

adequate.  

 and recreation, 
 separately, 

f the workshop on impacts of climate change. The feedback 
received throughout the workshop has helped to shape the CCRA and has been fully 
integrated into the identification of priority risks and the Outline Adaptation Plan that 
will address those risks.  

interdependencies with its key stakeholders in relation to climate

The workshop was organised around three interactive bre
considered three separate issues

 Assessment of risk – what was missing or incorrectly categorised? 

 Identification of interdependencies. 

 Whether the proposed adaptation responses were appropriate and 
 
Each break-out session considered risks to (timber) production, access
Grants and regulation, civil engineering and nurseries and seed supply,
reflecting the focus o
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3 Identification of priority risks 

 
tivities of FCE 
d the input of 

he existing 
nsidered in 

e risk 
valuation 

ork described in Section 2.2. As well as the risks, their potential consequences 
and available measures to address those risks are also evaluated. The evaluation is 

impacts on FCE staff an integral consideration 

according to the criteria defined 
in Section 2 – namely those with medium to high certainty of a significant impact for 

 some cases, 
ndertaken by 

at will arise due to the need to mitigate climate change.  

 

Public Forest 

s woodland 

 on FCE’s processes, business and Corporate activities. 
 

climate change 
n – or at least similar – across the Public Forest Estate and private 

ntinues to be 
esses, civil 

society organisations and local communities to protect, improve and expand England’s 
woodland resource. 

3.2.1 Impact on woodland and forest management on the Public 
Forest Estate  
There is clear evidence that there will be, over coming decades, major impacts on the 
performance, survival and distribution of woodland species. This will impact on 

3.1 Initial evaluation of risk: phases 1 to 3
As outlined in Section 2.2, the evaluation of the climate risks to the ac
was based on the scientific literature, the expert views of FCE staff an
representatives of the wider forestry sector in England. The risk to t
woodlands that comprise the public forest estate (Section 4.1) is also co
the evaluation. The full range of risks considered in Phases 1 to 3 of th
assessment process are presented as risk tables in Annex 5, using the e
framew

broken down into 4 discreet areas, with 
of each.  
   

3.2 Overview of priority risks 
The risks identified in Annex 5 have been prioritised 

which immediate/short term action is required to address the risk. In
these go beyond the direct impacts of climate change on the functions u
FCE to include impacts th

The priority risks can be broken down into three distinct areas:

 Impact on the trees, ecosystems and infrastructure comprising the 
Estate; 

 Impact on the ability of FCE to protect, expand and improve England’
resource; 

 Direct impact

The first two are inter-related, in the sense that the direct effects of 
will be commo
sector woodlands. It is these impacts that will determine whether FCE co
effective in empowering and motivating landowners and managers, busin
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woodland biodiversity, timber production and the economic sustainability of the
industry and the wider services that woodlands provide for society. Th
to woodland species, associated ecosystems and forest management h
identified through the risk evaluation framework, as outlined in Table 3.1.
analysis was undertaken in the context of the

 timber 
e Priority risks 
ave been 

 While the 
 Public Forest Estate, most are equally 

 delivery of 
 3.2.2. 

ture will be beyond conditions that some 

ovides limited 

s, clearfell 
biosecurity concerns; 

anging climate, 
equent maintenance of UKWAS 

cies 
gement costs if 

, coupled to 
athogens; 

tional Arboreta to maintain the current collections; 

irrels benefitting 

 Capacity of forest infrastructure (including reservoirs, roads and paths, culverts and 
ll events 

iosecurity and 
ance) for 

Climate change also presents opportunities for the Public Forest Estate and wider 
forestry sector. Primarily these opportunities are associated with the increase in 
productivity that will result from higher temperatures, longer growing seasons and 
rising atmospheric carbon dioxide levels (Broadmeadow and Randle, 2002), where 
sufficient water availability prevails. These opportunities may be reinforced by 
declining productivity and tighter controls on sustainable management practices in 
some current timber producing regions (in a global sense), although the dominance of 
imported timber (~80% of wood consumption in 2009: FC, 2010) is likely to continue. 

applicable to private sector woodlands and are therefore relevant to the
Forest Services functions, as outlined in Section

 Extremes of summer drought and tempera
species in some locations are capable of withstanding; 

 Insufficient genetic diversity and provenance selection/distribution pr
resilience and capacity to adapt to climate change; 

 Current silvicultural systems, predominantly based on single specie
models have limited resilience to climate change and current 

 The distribution of timber species may be inappropriate to the ch
resulting in risk to future productivity and cons
certification, in the absence of adaptation; 

 Changing climatic conditions will favour some non-native invasive spe
presenting risks to woodland biodiversity and increasing mana
woodland SSSIs are to be maintained in good condition; 

 Trees under (climatic) stress at greater risk of insect pest and disease
changing climatic conditions more favourable to some insects and p

 Inability of the Na

 In the absence of management, larger populations of deer and squ
from milder winters; 

steep slopes) to withstand higher winter rainfall and more intense rainfa
may be insufficient;   

 Inability of nurseries to source appropriate seed (due to climate, b
trade restrictions) and supply changing requests (species and proven
planting material in the necessary timeframe. 
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Opportunities may also arise for the National Arboreta and other tree collections to 

aptation in 

ngland’s 
wider woodland resource and will affect the ability of FCE to carry out some of its 

Specific risks 
luation framework are: 

e climate, with 
ic resilience of 

ding to a lack of 
nding of woodland 

e); 

lobal climate 
 the rate of new 

e need to 

le in facilitating  
pe to climate 

change. For example, climate change may act as an additional driver for woodland 
ounteract soil erosion and 

 (iii) reduce thermal 
odland habitat 
dland 

s will be 
king patterns, 

energy use and the ability of the FC’s built estate to cope with a changing climate. 
Specific priority risks identified through the evaluation framework include: 

 Climate change policies increasing energy and water costs with the consequent 
economic impact on the organisation; 

 Risk to buildings and staff where offices are located in flood plains; 

 Rising fuel costs (in response to climate change policies) reducing net financial 
returns from timber harvesting and transport.     

help maintain forest biodiversity as the climate changes.   

3.2.2 Impact on Forest Services’ ability to facilitate ad
private sector woodlands 
The majority of the priority risks outlined in Section 3.2.1 also apply to E

functions, particularly the ability to enhance the resilience of woodlands. 
identified through the eva

 FCE’s advice to woodland owners may not be appropriate to the futur
a consequent decline in woodland condition, productivity and econom
the forestry sector possible; 

 FCE’s advice on planting mixtures may not be ‘climate-proofed’, lea
resilience in the woodland resource and poor return on public fu
creation (through the English Woodland Grant Schem

 The need to maintain/increase food production, in part as a result of g
change, may limit the ability of FCE to facilitate a step change in
woodland planting. Land availability may be further restricted by th
maintain water resources in areas of low (and declining) rainfall. 

Climate change will also present a number of opportunities for FCE’s ro
the wider woodland sector to enhance the resilience of the landsca

expansion, to (i) contribute to flood alleviation; (ii) c
declining water quality resulting from more intense rainfall events;
stress in freshwater habitats by providing shade, and; (iv) develop wo
networks and increase ‘patch size’ to aid landscape adaptation of woo
biodiversity. 

3.2.3 Impact on business and corporate activities 
The main impacts of climate change on business and corporate activitie
common to most organisations, and relate to working conditions, wor
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3.3 Evaluation of priority risks  
Risks identified through the evaluation framework (see Section 2.2) as h
(i.e. high likelihood, high impact and urgent need for action) are l

igh priority 
isted in Table 3.1. 

ific climatic variables, 
nsequence for delivery of FCE’s main functions and responsibilities.  

 
Table 3.1. High priority ris e evaluation framework. Key for 
consequences: 
 

Each risk is considered in terms of both the direct impact of spec
and the co

ks identified through th

Risks Opportunities Impacts on staff 

Forest management  

Phenomenon Likely Impacts Consequences 

Woodland  
Extremes 

e
of s
 a
u

onditions which 
 to. Some will not 
t 

oil Trees will experience stress c
moistur
temperat

nd 
re 

many species are not adapted
prove resilien

Genetic div
within specie
not be a

ersity
s 

dequat

e moribund.  
erly origin will 

 
may 

e  

Some native species will becom
Conifer species of more north

lose productivity and fail to regenerate 
Failure of mono-

culture and clearfell 
systems 
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Winter chilling 

f
 

Declining success of natural regeneration in 
nd requirement o

species not
 some 
met 

semi-natural woodla
Hotter summers; 

ers

i

d 

rees becoming 
ging climate will 

be particularly vulnerable. Increased grazing 
pressure (deer) will limit natural regeneration 

milder wint   

Increased w
survival of insect/ 

nter Damage to crops will increase. T
stressed as a result of the chan

mammal pests an
pathogens. 

Arboreta 

The ‘picturesque’ style at the National Arboreta 
may be compromised by decline of key species 

Milder winters; 
hotter drier 

summers; more 
frequent/severe 
extreme events 

Trees will experience 
conditions which 

many species are not 
adapted to  

Trees currently not considered endangered will 
become endangered; enhanced role in global 

conservation of biodiversity 

Open habitats and other ecosystems 

Hotter drier 
summers 

Habitat change and 
more wildfires 

Loss of priority habitat, risk to public 

49    |    ARP Report: Forestry Commission England   | 10th February 2012 



 Climate Change Risk 
Assessment: FC England 

Forest Soils and Water 
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Built estate and business activity 
Phenomena Likely Impacts Consequences 

B clu , waste and wuildings in ding power ater 
More frequent and Increased flooding of 

 psevere events  river flood lains 
Property could be flooded, paper and electronic 

records lost  

Transport 
Warmer, wett
w  hotter 
drier summers; 

more frequent and 
severe extreme 

events 
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that business reduces 
use of non renewable 
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its carbon footprint 

Transport of timber will be become increasingly 
expensive 

er Society will deman
inters;
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4 Assessment of risk for Forestry 

hange will have a 
gement of 

nce and 
er the wider forestry sector through advice, standards, effective regulation and 

isation is 
hat comprise 

ypes is only 
most regions in public 

the National 
 of Woodland and Trees, published in 2002). It can therefore be inferred 
b-national level, the implications of climate change are likely to be similar 

and 
ge risk 

 developed 
ual tree 

01). Most 
 and have been 
 not fully reflect 

rd silvicultural 
dertaken in the 
ndividual 

stands from FC’s sub-compartment data-base (SCDB) to soil type based on 1:250,000 
soil maps (NatMap). Although this resolution of soil information is far from perfect for 
this purpose, and the mapping of forest soils is relatively poor, the approach does 
represent a significant step forward in the analysis of risk to existing forestry crops. 

ESC is a knowledge-based system, linking climate and edaphic (soil) variables to 
known species performance. Climate variables are temperature (annual accumulated 
temperature sum), summer moisture deficit, exposure (windiness based on the DAMS 

Commission England 
The degree to which trees and woodlands are affected by climate c
significant influence on the majority of FCE’s functions, including the mana
the Public Forest Estate (PFE) and the ability of Forest Services to influe
empow
grant-aid. The risk assessment for the various functions of the organ
therefore preceded by an assessment of risk for the existing woodlands t
the PFE.  

Although the detailed information linking forest stands to specific soil t
available for the PFE, a similar distribution of species is seen for 
and private sector woodlands (see Regional Inventory Reports for 
Inventory
that, at su
for private and public sector woodlands; this analysis of impacts on trees 
woodlands therefore underpins all relevant elements of this climate chan
assessment. 
   

4.1 Assessment of risk to trees and woodland on the 
Public Forest Estate 

4.1.1 Ecological Site Classification 
The Ecological Site Classification (ESC) decision support system has been
over a number of years to enable the impact of climate change on individ
species and native woodland types to be evaluated (see Pyatt et al., 20
outputs have been in the form of maps of suitability for new planting
based on the dominant soil type in a given 5 km grid and therefore do
the matching of species to site (particularly soil type) that is standa
practice, nor site modification such as drainage that may have been un
past. The analysis presented in the report links species information for i
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wind hazard classification system) and ‘continentality’ (using the Conra
index). Edaphic factors are soil nutrient regime and soil moisture regime. 
are given in Pyatt et al., 2001; Ray et al., 2002 and; Broadmeado
the standard ESC model, suitability classes are very suitable (grea
maximum productivity observed in the UK); suitable (50 to 75% of m
productivity) and unsuitable (less than 50% of maximum productivity
purposes of this evaluation, a further category of ‘marginal’ has bee
50% of maximum productivity). The marginal category reflects that
management on the PFE (and woodlands more generally) are not li
production and that trees, native species in particular, will continu
valuable woodland ecosystems on sites where they are not a comme
crop. It also reflects that expectations o

d continentality 
Full details 

w et al., 2005). In 
ter than 75% of 

aximum 
). For the 

n added (30 to 
 the objectives of 
mited to timber 

e to form part of 
rcially viable 

f acceptable productivity for commercial 
a lower 
rticularly if 

there is a declining global timber resource.  

 the risk that climate change presents to species suitability across the 
 productivity is 

 PFE, based on 
ulme et al., 

2002). The assessment of risk is therefore based on relatively extreme, but still 
ed by the 

 analysis 
mber of the 

 are also a number of 
umptions and caveats to consider: 

ed; as outlined in 
se impacts may 

 of climate change, 
future developments in global trade and biosecurity agreements for timber, 

 is also a 

 The beneficial effects of rising atmospheric carbon dioxide (CO2) levels on tree 
growth is not considered; the analysis therefore overestimates any negative 
impacts on tree growth and forest productivity although, where water supply is 
limiting, this ’CO2 fertilisation effect’ may be negligible (Broadmeadow et al., 
2009b). 

 Although the small changes in wind-speed represented in the UKCIP02 climate 
scenarios are included in the analysis, catastrophic storm events and any change in 

timber production may change as a direct result of climate change (i.e. 
productivity may be deemed acceptable, than is currently the case), pa

An evaluation of
Public Forest Estate is given in Section 4.1.3; an assessment of risk to
given in Section 4.1.4. 

4.1.2 Approach 
The analysis represents risk to the current species distribution on the
the High emissions scenario of the UKCIP02 climate change scenarios (H

credible, climate projections. There is no evaluation of probability as provid
more recent UKCP09 Climate Projections (Murphy et al., 2009), and the
therefore takes a slightly different approach to those presented in a nu
other sector and Priority Reporting Organisations’ reports. There
important ass

 The impact of forest pest and disease outbreaks is not consider
the Read Report (see Broadmeadow et al., 2009b), pest and disea
well become more prevalent as either a direct or indirect impact
while 
wood products and live plants (see section on interdependencies)
consideration. 
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the distribution of wind speeds within the mean are not (see Quine and Gardiner, 

ge in species, 
 the absence of 

 the revised 
d Climate Change Guidelines (published in 

m standard, 

ies are included in 
reater than the 

 Pedunculate/sessile oak and silver/downy birch are generally not identified 
nalysis, particularly 

to be birch, which 

y 
pecies are 

 1% of the 
 of stands are 
nds assessed 

and assessed as 
e inability to 

een the two oak and birch species. This is born out by the proportion 
of broadleaf woodland in southeast England assessed as Marginal varying between 6 

ch are selected. 
conifer 

suitable 
 90% of their 

re than 20% of 
l (in terms of commercial timber production) 

should the more extreme climate scenarios be realised and in the absence of 
adaptation. Of this area, only 5% would be deemed Unsuitable, although it should be 
noted that the Marginal category would currently be seen as Unsuitable and therefore 
assumes that the attitude of forest managers to acceptable levels of productivity 
adapts to changing conditions. For both conifers and broadleaves, more than 75% of 
the PFE remains as either Suitable or Very Suitable under the relatively extreme 
climate change scenarios assessed here.  

2002 for further detail). 

 This risk assessment considers existing crops and assumes no chan
provenance, silvicultural system or quality of planting stock; i.e. in
any adaptation measures. This would contravene the requirements of
UK Forestry Standard and Forests an
autumn 2011). Since all FC woodland is managed to UKFS as a minimu
this risk of non-adaptation is hypothetical. 

 Where mixed species stands are denoted in the SCDB, all spec
the analysis. The total area considered (268,000 ha) is therefore g
total area of woodland on the Public Forest Estate (202,000 ha). 

separately in the SCDB. This affects the conclusions of the a
since mixed broadleaves (as denoted in the SCDB) are assumed 
is acknowledged to be a far from correct assumption.     

4.1.3 Evaluation of Climate change and Species suitabilit
Baseline: The analysis of current (baseline) suitability indicates that s
extremely well matched to site across the PFE as a whole, with less than
PFE assessed as being planted with ‘Unsuitable’ species. More than 90%
either Suitable or Very Suitable with over 50% of commercial conifer sta
as Very Suitable (see Figure 4.1). The proportion of broadleaf woodl
Marginal (12%) is twice that for conifer woodland, possibly reflecting th
differentiate betw

and 26%, depending on which of the four combinations of oak and bir
The comparative figures are 16 and 32% for northwest England. Of the 
species, Douglas-fir has the largest area that is defined as Marginal or Un
(22%), with all others being Suitable or Very Suitable across more than
area (see Annex 3). 
 
2050s: By the middle of the century, there is a risk that slightly mo
the PFE would be Unsuitable or Margina
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For conifer stands, the implications are that even in the absence of ada
restocking at the current time, there is a likelihood that those stands
suitable through the majority of the rotation (~40-60 years, depending
However, any delay in

ptation when 
 would remain 

 on species). 
 implementing adaptation measures with respect to species 

choice would increase the proportion of rotations subject to the risk for the latter half 
of the century (i.e. 2080s). 

land on the 
s and 2080s. 

hould not be 
erally >100 
ally benign risk 

 nearly 80% 
iddle of the 

 area would be 
although the inability 

e extent. This is 
 for individual 

e species is 
 national 

SEE, 
respectively. 
 
2080s: The relatively benign risk assessment for the middle of the century (i.e. 
2050s) is replaced by a much more serious picture towards the end of the century. 
Across the PFE, only 38% of stands would be considered Suitable or Very Suitable 
under current definitions. The situation for conifers is particularly worrying, with 32% 
of stands classified as Unsuitable in this analysis. In contrast, only 11% of broadleaf 
stands would be defined as Unsuitable, with the majority (58%) assessed as Marginal. 
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Figure 4.1. Ecological Site Classification assessment of suitability for all wood
Public Forest Estate, based on UKCIP02 High emissions scenarios for the 2050
 
For broadleaf species, a risk assessment for the middle of the century s
considered in isolation as a significant proportion of their rotation (gen
years) would be beyond this time-frame. The exceptions to this gener
assessment for the middle of the century are all larch species, for which
of the current area would be defined as Unsuitable or Marginal by the m
century and, to a lesser extent, sycamore, for which nearly 50% of the
Marginal/Unsuitable. Stands of birch are also at enhanced risk, 
to differentiate between species invalidates this assessment to som
demonstrated by the comparison of southeast and northwest England
species of birch, which indicate that, in each case, if only the most suitabl
chosen, the area defined as Unsuitable/Marginal declines from 48% as a
average for silver birch (82% for downy birch) to 22% and 19% for NWE and 
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Although this indicates that impacts on tree composition in native woodla
be that significant, where timber production is an important objective, 
are more serious, particularly given the much longer rotation of broadlea
compared with conifers. This evaluation concurs with projections o
native broadleaf species summarised in the Read report (Broadmeadow
which indicated that although the southern boundary of climate space
broadleafed species may move close to the south of the UK, climate sp
be retained, at least for the IPCC B2 emissions scenario (IPCC, 2000:
the UKCIP02 Medium-High emissions scenario). However, alternativ
management of broadleaf native species are available, including gr
much shorter r

nds may not 
the implications 

f species 
f climate space for 

 et al., 2009b), 
 for most 
ace is likely to  

 equivalent to 
e approaches to 

owing them over 
otations with woodfuel and pulp as the main markets (short rotation 

id the dramatic 
tions over 

the century 
ll with more 
able. In 

itable. However, 
 (red-band 

rum in the 
 present time. 

rea would 
ategory (67%). 

that this risk assessment is based on relatively extreme 
of the area of ash, beech, 

, with the majority, Marginal. 
e species chosen 

s geographic 
e species 

 risk that 
productivity (or yield class) could decline by 7% by the 2050s under the High 
emissions scenario of UKCIP02 and by 35% by the 2080s (Figure 4.2), in the absence 
of adaptation. The implications are more serious for broadleaf woodland for which 
there is a risk of a 49% decline in productivity by the 2080s (15% by the 2050s), 
reflecting the larger proportion of broadleaf woodland on the PFE in those regions 
where the climate projections indicate more serious summer droughts are likely. For 
the main productive conifer species, there is a risk that productivity could decline by 
32% by the 2080s (5% by the 2050s). However, this coarse analysis conceals a large 

forestry or SRF). If SRF was adopted more widely, this would avo
changes in productivity that are associated with climate change projec
longer rotations.   

An assessment of the risk to individual species towards the end of 
indicates that Corsican and lodgepole pine are likely to fair relatively we
than 80% of stands evaluated as remaining either Suitable or Very Suit
contrast, more than 80% of stands of larch would be defined as Unsu
there are serious plant health issues associated with all three species
needle blight in the case of the two pine species and Phytophthora ramo
case of larch), making this little more than an academic exercise at the
Douglas-fir is currently considered a species that may benefit from climate change; 
however, on the sites that it is currently planted, less than 20% of the a
remain Suitable in this analysis, with the majority in the Marginal c
However, it must be restated 
climate scenarios. Of the broadleaf species, less than 10% 
and oak are assessed as at risk of becoming Unsuitable
However, more than half the area of pedunculate oak (if that was th
on those sites) would remain Suitable. Chestnut, unsurprisingly given it’
origin, fairs relatively well with more than 70% of existing stands of th
remaining Suitable or Very Suitable. 

4.1.4 Evaluation of climate change and productivity 
When aggregated across the whole of the Public Forest Estate, there is a
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degree of regional variation with increased productivity possible in Northwe
but a much larger decline than the natio

st England, 
nal average in the south and east. It also 

assumes that silvicultural practice will remain unchanged, which is unlikely if 
woodland condition were to decline significantly. 
 

eaf (top), conifer (middle) and 
er the UKCIP02 2050s and 

ands; NEE – Northeast 
– Southwest England; 
Region is excluded from 

  

| |

Figure 4.2. ESC evaluation of changes in productivity for broadl
all woodland (bottom) across the public forest estate in England und
2080s High emissions scenario. Key: EE – East England; EM – East Midl
England; NWE – Northwest England; SEE – Southeast England; SWE 
WM – West Midlands; Y&H – Yorkshire and the Humber. Note London 
the analysis due to the low woodland cover.  
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The risk varies between individual species, in part reflecting their varyin
across the PFE (Fig 4.3). The one species that may increase in p
PFE as a whole is sweet chestnut (SC), even though the Southeast is 
by far the largest area planted with SC. All other broadleaves are at ri
significant decline in productivity, with the two birch species likely to b
the greatest extent and ash and pedunculate oak, the two species likely
resilient, given their current distribution. Of the conifers, pine specie
lodgepole) appear to be most resilient, but this analysis does not consid
of red-band needle blight which currently precludes the planting of 
the basis of their current distribution, both larch species, Norway spruce
lesser extent, Douglas-fir appear to be at risk. Surprisin

g distributions 
roductivity across the 

the region with 
sk of a 
e affected to 
 to be most 

s (Corsican and 
er the effects 

Corsican pine. On 
 and, to a 

gly, given its requirement for 
moist conditions, Sitka spruce on the PFE appears to be at limited risk, probably 
reflecting its predominant distribution in the wetter regions of England. Further detail 
of risks to particular species in specific regions is given in Annex 4. 

 broadleaf (top) and conifer 
050s and 

nnex 4. Key: 
 – silver birch; SC – 
 – Corsican pine; DF – 
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Figure 4.3. ESC evaluation of changes in productivity for individual
(bottom) species across the Public Forest Estate in England under the UKCIP02 2
2080s High emissions scenarios. For further detail of regional breakdown, see A
Ah – ash; Be – beech; Dbi – downy birch; Pok – pedunculate oak; Sbi
sweet chestnut; Sok – sessile oak; Sy – sycamore; BL – broadleaf; CP
Douglas-fir; EL – European larch; JL – Japanese/hybrid larch; NS –
pine; SS – Sitka spruce; con – conifers. 
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4.1.5 Implications  
If adaptation measures are not implemented in species choice whe
existing stands, there will be serious implications and there is a risk th
third

n restocking 
at nearly two 

s of the public forest estate would be considered unsuitable for commercial 
tions of timber 

sumes no 
e and genetic 
 significant 

nhance resilience 
equiring a change in species. This is reflected in the draft Forests and Climate 

Change Guidelines and the Ancient and Native Woodland Practice Guide (FCE, 2010b) 
 adaptation 

sector 
 regionally and 

tion on the 
 adaptation are 

e of ‘enabling 
t establishing 

to encourage others to take actions to achieve Government’s wider 
 principal 

ion (Section 
 requirements for 

Task Force in 
 woodland creation and management (also covered in 

ludes charities, 
ernmental Organisations 

nd the 
h the Third Sector.  

4.2.1 Aims and Objectives 
FCE will focus on 

1. Protection: protecting the woodland resource and increasing its resilience, for 
example, to pests, diseases and the impact of climate change. 

2. Improvement: improving the woodland resource to enhance benefits including 
biodiversity, landscape quality and a range of other ecosystem services. 

timber productions by the end of the century, under current expecta
yield. 

It is important to restate that the assessment of risk presented here as
change in planting stock. As a result of the considerable geographic rang
variability of most tree species (see Broadmeadow et al., 2005), there is
scope for provenance selection and tree breeding programmes to e

ithout rw

that both point to the planting of more southerly provenances as an
measure.    
    

4.2 Empowering and engaging the forestry 
Much of FCE’s work is achieved through partnerships - nationally,
locally - helping to turn strategic policy into practical and positive ac
ground. Examples of partnership projects relevant to climate change
summarised in Section 1.11. There is now an increased focus on the us
frameworks’ to facilitate change, reducing direct intervention by FCE bu
conditions 
objectives on forestry. In the context of climate change adaptation, the
enabling frameworks include the PFE’s role as an exemplar of adaptat
4.3), the UKFS Forests and Climate Change Guidelines coupled to
receiving grant-aid (Section 4.4) and the work of the Woodland Carbon 
attracting private finance to
Section 4.4).  

Civil society is invaluable to delivering FCE’s desired outcomes and inc
the voluntary sector, not for profit organisations, Non-Gov
(NGOs) and social enterprises. We have worked with Natural England a
Environment Agency to produce a joint statement on our work wit
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3. Expansion: Promote and incentivise the planting and natural regeneration of 
nd forests of the right type in the right place. 

ent and Engagement: empowering and enabling people to engage with 
at they wish to 

, thriving and resilient forestry sector 

meworks’ – the 
on are outlined in 
re to address 

ing conditions 
is 

on FCE’s 
fly 

s, as context for the detailed risk assessments presented in Sections 4.3 and 
4.4, how climate change impacts and adaptation are being accommodated into priority 

upporting protection, improvement and expansion, respectively, as outlined 
sted below, 

odated within those 

nt Health 
nment Research Agency (FERA), 

n climate 

 Run events to disseminate best practice on plant health, taking opportunities to 
cover climate change adaptation where appropriate.  

 Address plant-health threats in England through expanded partnerships, using 
those same partnerships to promote climate change adaptation. 

 Publish a Climate Change Risk Assessment and Adaptation Plan for Forestry 
Commission England, using them to promote the need for and practical 
implementation of adaptation actions, respectively.  

trees, woods a

This will be delivered by: 

 Empowerm
trees, woods and forests, so that they can determine the benefits th
see delivered 

 Economic Activity: promoting a competitive
alongside a wide range of private sector business partners. 

4.2.2 Implications for delivery of objectives 
The specific impacts of climate change on FCE’s two main ‘enabling fra
Public Forest Estate and grant administration and forestry regulati
Sections 4.3 and 4.4. The objectives of the ‘enabling frameworks a
current issues, including climate change adaptation, through establish
and encouraging others to take action to deliver FCE’s desired outcomes. It 
therefore inappropriate to assess the likely impacts of climate change 
empowerment and engagement function in isolation. Rather, this section brie
outline

actions s
in FCE’s Corporate Plan for 2011-15 (FCE, 2011). Priority actions are li
amended in bold where climate change adaptation can be accomm
actions.  

Protection 
 Implement the Forestry Commission Biosecurity Strategy with the Pla

Service, Forest Research and the Food and Enviro
including consideration of the possible interactions betwee
change and pest and disease outbreaks. 

 Monitor the health of our trees and woodlands, including the effects of both 
biotic and abiotic agents.   
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 Communicate the UK Forestry Standard and take a risk based approach to 
o support the 

e forward with Nature Improvement Areas. Focus 
ions to support 

 Influence implementation of the England Biodiversity Strategy so it reflects the 
bout ecosystem services and the specific need of adaptation within 

nt 
regarding the 

re 

 Target communications to woodland owners most likely to start managing their 
nds, including opportunities for adaptation.  

r introducing 
ing and adaptation into England’s woodlands.  

woodland carbon 
accommodate climate change projections in 

ractive map that shows priority areas for new woodland creation, 
including for landscape-scale adaptation.  

 Train land based advisors on woodland creation options, and species choice 

e value of 
ndscape-

4.3 Management of the Public Forest Estate 
The Public Forest Estate is managed by Forest Enterprise England (FEE), which was 
established as an Executive Agency of the Forestry Commission on 1 April 2003 
following the Forestry Devolution Review. Formally, the main role of the Agency is to 
manage the Public Forest Estate placed at the disposal of the Forestry Commissioners 
by the Secretary of State for Environment, Food and Rural Affairs. 

integrating it into our grants and regulations, including measures t
Forests and Climate Change Guidelines. 

 Inspire local communities to com
our resources on those that involve forestry and incorporate act
site and landscape scale adaptation. 

evidence a
woodlands. 

Improveme
 Deliver The Big Tree Plant funding scheme, ensuring messages 

role of trees and woodland in adapting the urban environment a
recognised. 

woodla

 Deliver the Woodfuel Implementation Plan, using it as a vehicle fo
forest plann

Expansion 
 Embed the Woodland Carbon Code as the standard for domestic 

projects, including the need to 
species choice. 

 Develop an inte

appropriate to the changing climate. 

 Influence Common Agricultural Policy reform so it better reflects th
ecosystem services in woodland creation and its contribution to la
scale adaptation. 
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4.3.1. Aims and objectives 
The overall aims and objectives of Forestry Commission England is outlined in FCE’s 

bject to the views and recommendations of the 
Independent Panel on Forestry in England and Government’s response to them.   

“To manage the Public Forest Estate owned by the Secretary of State for 
Affairs in accordance with the remit set by the 

able forest management – To manage the Public Forest Estate in a 

 to the 

cape and 

creational 
e quality of life of 

to beneficial public use. 

aware in all 
lic benefits and 

ry of wider benefits on the estate; to provide high quality 
 fair employer that promotes diversity, and; to 

nt for visitors. 

agement of 

hing species 
 assuming a relatively stable climate. This key 

assumption no longer applies. The changing climate therefore presents a challenge to 
the management of the PFE in England because of impacts on tree growth and 
suitability, which will vary by region and species. The negative impacts of climate 
change will be more severe in the south and east than in the north and west. A 
detailed evaluation of risk to species suitability and productivity is given in Section 
4.1, highlighting the risks associated with continuing to plant the same range of 
species  and provenances and adopting the same management systems that have 
proved successful over the past 90 years. 

Corporate Plan for 2011-12 and are su

The overall aim remit for the Agency (FEE) is: 

Environment, Food and Rural 
Forestry Commission's National Committee.” 

Broad objectives of the Agency include: 

 Sustain
sustainable manner. 

 Economic – To develop the contribution of the Public Forest Estate
economy. 

 Environmental – To conserve and enhance the biodiversity, lands
cultural heritage of the Public Forest Estate. 

 Social – To promote the use of the Public Forest Estate and develop re
opportunities, and; to use the Public Forest Estate to improve th
disadvantaged communities and bring Brownfield land in

 Efficiency and standards – To be cost-effective and environmentally 
operations; to generate income from activities that both deliver pub
help to fund the delive
services to customers; to be a
maintain safe working practices and a safe environme

4.3.2 Main direct and indirect climate risks to the man
the Public Forest Estate 

Sustainable forest management 
To manage the Public Forest Estate in a sustainable manner. 

The Public Forest Estate has been established over many years, matc
requirements to site conditions and
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Declining productivity in many regions as a result of climate change wi
changes in species choice are accommodated in Forest Design Plans in o

ll require that 
rder to 
 the 

ssurance Standard.  

ora 
ypress, 
e Oak Decline 

rest Estate, 
e change alone in the 

e will enhance 
an increasingly 

d. 

anging climate, 
 5. For example, 
g soil moisture 

w and establishment success will be affected by changing 
ffect the 

, limiting 
e in the 

t heightened risk 

sent a risk 
s, paths, 

uture needs. Again, the ability to 
comply with SFM principles may be compromised by climate change if adaptation 

 are not taken to address the changing climate.   

spects of 
extent and, in turn, 
d to support 

To develop the contribution of the Public Forest Estate to the economy. 

The economic health of the Public Forest Estate is dependent on the health and 
productivity of trees and forest ecosystems. Changes in growth rates will affect 
harvest rates across the PFE, having a direct impact on timber income. Climate 
change, and the associated rises in CO2 levels, will increase tree growth in the north 
and west of England, but lead to a decline in the south and east. Economic impacts 
could be particularly serious if pest and disease outbreaks become more frequent or 

comply with the principles of sustainable forest management (SFM) and
requirements of the UK Forestry Standard and the UK Woodland A

Tree health issues, including red-band needle blight of pine species, Phytophth
ramorum infection of larch, Phytophthora lateralis infection of Lawson C
Phytophthora  pseudosyringae infection of Nothofagus obliqua and Acut
represent a serious current challenge to the management of the Public Fo
and one that is likely to have far greater impact than climat
short to medium term. However, there is also a risk that climate chang
the severity and frequency of pest and disease outbreaks and present 
suitable climate for pests and pathogens that are yet to be introduce

Current approaches to management will also be challenged by the ch
as outlined in the detailed evaluation of risk in Section 3 and Annex
drainage regimes will require reconsideration in the light of changin
regimes, rotation length is likely to be affected by changing growth rates and 
susceptibility to windthro
seasonality and soil water regimes. Furthermore, climate change may a
period when management activity can take place through, for example
access for thinning/harvesting as a result of waterlogged soils or a chang
timing of periods in the life cycle of priority species when they are a
from management activity.    

Climate change, particularly changing rainfall patterns, is also likely to pre
to the PFE’s infrastructure, meaning that current specifications for road
culverts, bridges and some reservoirs may not meet f

measures

Unsurprisingly, given the inherent link between forestry and climate, all a
forest management are likely to be affected to a greater or lesser 
these may make some of the IT and decision support systems use
management on the PFE either redundant or in need of revision. 

Economic 
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severe as a direct or indirect effect of climate change. In some cases it
necessary to implement ‘sanitary felling’, harvesting the trees before e
maturity, as is the case with the current outbreak of Phytop

 will be 
conomic 

hthora ramorum on larch 
 market prices 

projections 
spread wind 
nd the much 

 An increased 
 in climate 
ugh loss of 

management costs associated with both the fire itself and the 
ing to wildfires 
 million per 
t Estate: R. 

e impacts of 
n in the 

 may decline. 
. Recreational 
 of heightened 

and more frequent visits to 
ed ‘well-being’ 

peratures 
may lead to an increased number of visitors to woodlands, potentially leading to an 

reational income. It should be noted that evidence of the links between 

ce increased 
ridges. Costs 

t this stage.   

ral heritage on 
the Public Forest Estate. 

The changing climate raises difficult questions for the conservation of woodland 
biodiversity. Current definitions of native woodland community composition may not 
be sustained as a result of climate change and it may prove increasingly difficult to 
maintain SSSIs on the Public Forest Estate in ‘good or recovering’ condition if 
conservation objectives are not amended in response to the changing climate. A 
number of invasive non-native species may benefit from climate change, placing an 

in the west of England. A further economic consequence is depressed
for larch and additional harvesting costs associated with bark removal. 

Although there is a high level of uncertainty associated with windspeed 
and the frequency of windstorms, the economic impact of more wide
damage would be significant, both in terms of loss of growing stock a
larger management costs associated with harvesting windblown stands.
frequency of wildfires as a result of the hotter, drier conditions outlined
change projections would also have a direct economic impact, both thro
growing stock and staff 
subsequent ‘clear-up’ operations. The cost to Fire Services for respond
are also significant, and have been estimated as between £35 and £49
annum across the UK (i.e. not restricted to forestry or the Public Fores
Gazzard: pers. Comm.).   

Recreational income has become increasingly important to the PFE. If th
climate change (tree mortality, wildfires) were to lead to a deterioratio
appearance of PFE woodlands, visitor numbers and associated income
Furthermore, many third-party businesses are associated with the PFE
income would also be affected if forests had to be closed during periods
fire risk or during/following storm events. However, longer 
woodland and urban greenspace have been shown to enhance perceiv
during times of heat stress (Lafortezza et al., 2009) and so increased tem

increase in rec
climate and visitor numbers is limited or anecdotal in nature. 

As indicated in Sections 3, changing rainfall patterns are likely to pla
pressure on forest infrastructure, including roads, paths, culverts and b
of repair may be significant, although they have not been quantified a

Environmental 
To conserve and enhance the biodiversity, landscape and cultu
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additional challenge to the management of priority woodland and non-woodland 

land sites 
ra, 2005). In 

absence of 
 that is of limited 

d of genotypes 
n the re-

ed in the 
blished Ancient and Native Woodland Practice Guide (FCE, 2010b). Similar 

ly, as outlined 
itats in England 

 lead to 
ct is already 

 and woodland 
reased.  

y increase sediment run-
ironment.   

osition across 
l 

 consideration in forest design planning. 

Non-woodland priority habitats on the PFE are at particular risk from climate change. 
nds are at risk of drying out with consequent impacts on species composition 

fires with impacts 
 and wildlife. Modelling indicates that fire risk will increase significantly 

eational 

To use the Public Forest Estate to improve the quality of life of disadvantaged 
communities and bring Brownfield land into beneficial public use. 

The main negative social impacts, as outlined earlier in this section, are likely to relate 
to climate change directly affecting (a) the quality of PFE woodlands through drought-
related mortality, pest and disease outbreaks and wind damage, (b) the accessibility 
of PFE woodlands through degradation of forest infrastructure and (c) limited access 
to PFE woodlands during times of high fire risk and following significant storm events. 

habitats. 

A particular challenge is the restoration of plantations on ancient wood
(PAWS) to native species in support of the Keepers of Time policy (Def
such cases, where restocking is through natural regeneration and in the 
enrichment planting, there is a risk of native woodland establishing
species diversity, of species that may not thrive in the future climate an
adapted to the past rather than the future climate. However, guidance o
establishment of ‘climate resilient’, native woodland on PAWS is provid
recently pu
issues over the long-term resilience of some non-woodland habitats app
in the evidence supporting the policy for the restoration of open hab
(FCE, 2009).  

There is strong evidence (Irvine et al., 2007) that warmer winters are likely to
reduced mortality for both deer and grey squirrels and that this impa
occurring. Larger populations, with consequent impacts on regeneration
condition, will result if control programmes are not significantly inc

Increased winter rainfall and more intense rainfall events ma
off during forest operations impacting negatively on the freshwater env

Although not a direct impact of climate change, changing species comp
the PFE as an adaptation response may impact on landscape character and wil
continue to be a material

Peatla
and peat degradation. Lowland heaths are regularly subject to wild
on both habitat
as a result of climate change.  
 

Social 
To promote the use of the Public Forest Estate and develop recr
opportunities; 
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Although evidence is limited, hotter summers may increasingly make woo
attractive place to take recreation because of the cool, shady environ
visitor numbers may therefore result, particularly if there is a move to
holidays in response to a drive

dland an 
ment. Increased 
 UK-based 

 for society to reduce air travel. Although this would 
nity for the PFE, there may be tensions, particularly if wildfire 

tally aware in all operations; 

t both deliver public benefits and help 

 visitors. 

FE manages as 
ment 

age the PFE, 
ho work for FEE and society that uses it. Working conditions are a key 

tors in People 
its staff and 

he climate changes 
 rising summer 

 staff and visitors to the PFE are key considerations and 
windstorms. Both 

k. The 
s increased in 

ests that tick populations are likely to increase as a 
 risk of Lyme’s disease to 

both staff and visitors to the PFE.   

ed close to or within the 100-year flood risk zone (Santon 
nced risk, 

although local site assessments based on previous flood events within the locality 
suggest that the risk is minimal.      

4.3.3 Opportunities that may arise from climate change 

Production of timber 
Where soil moisture availability is not a limiting factor, the longer growing season 
coupled to rising CO2 levels will result in significant increases in yield. Initially, climate 

represent an opportu
incidents increase as a consequence. 

Efficiency standards 
To be a cost-effective and environmen

To generate income from activities tha
to fund the delivery of wider benefits on the estate; 

To provide high quality services to customers; 

To be a fair employer that promotes diversity; 

To maintain safe working practices and a safe environment for

Climate change will have a significant impact on the resource that the P
outlined in the previous sections, all of which relate to the overall manage
efficiency of the PFE. Climate change will also affect the staff that man
colleagues w
area, including vehicles, machinery, offices and the wider forest. Inves
accreditation demonstrates FCE’s commitment to the development of 
their working conditions, a process that will need to continue as t
and, at times, working conditions become less pleasant as a result of
temperatures.  

The health and safety of FCE
protocols are in place to protect them during wildfires and during 
phenomena may become more frequent, enhancing any unmitigated ris
incidence of Lyme’s disease in staff, which is transmitted by ticks, ha
recent decades. Analysis sugg
result of climate change, therefore presenting a heightened

Two offices are locat
Downham and Kielder: S. Broadmeadow, pers. com.) placing them at enha
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projections indicate that this increase may be widespread, but over time
areas of higher rainfall in the north and west. Further increases in 

 restricted to 
timber production 

ding 
 the past. 

ls will see wood 
nd, in part driven by 

ng timber prices 

in demand, 
 fuel prices and policies promoting renewable energy, 

larly the Renewable Heat Incentive. As a consequence, thinning operations are 
ovement in 

for recreation. FEE 
and also 

encouraged a wide range of small to medium businesses to develop. Changes in the 
likely to make woodland an even more attractive place to take recreation 

ith 
tdoor 

 Commission in England is the lead department in all matters relating to 
 seen as an exemplar of best practice to many within the industry. 

ction Plan – 
omply with the 

ther) Guidelines 
of FEE and FCE 

Currently the Forestry Commission has no mandate to expand the PFE. However, it is 
widely recognised that a step change in woodland creation would make a significant 
contribution to UK emissions reduction targets in the medium to long term. Strong 
signals have been given that the majority of investment will need to come from the 
private sector and the Natural Environment White Paper has mandated the 
Independent Panel on Forestry in England to advise on an appropriate level of 
woodland creation and market mechanisms required to achieve it. Opportunities may 
arise for the involvement of FEE, building on past experiences and recent projects 

could be achieved through appropriate species choice at restocking, inclu
opportunities to plant species which have been temperature-limited in

The drive for sustainable use of materials and replacement of fossil fue
increasingly being sought as a resource. The increase in dema
renewable energy requirements (see below), is likely to result in risi
and a more sustainable economic outlook for the Public Forest Estate. 

Wood, as a renewable source of energy and heat, will be increasingly 
responding to the rise in fossil
particu
likely to become financially viable, providing economic benefits and impr
woodland habitat quality on the PFE. 

Society 
More people than ever are using the Public Forest Estate as a place 
has taken the opportunity to develop significant business for itself 

climate are 
(Lafortezza et al., 2009). It is therefore probable that businesses associated w
woodland recreation will grow, as may the value of PFE woodlands as ou
classrooms. 

Reputation  
The Forestry
forestry. The PFE is
Innovation is encouraged. The implementation of the Climate Change A
based on the application of guidance provided by Forest Research to c
requirements of the UKFS and its Forests and Climate Change (and o
– will provide a clear example of leadership enhancing the reputation 
more generally. 

Woodland creation 

67    |    ARP Report: Forestry Commission England   | 10th February 2012 



 Climate Change Risk 
Assessment: FC England 

such as Newlands (in Northwest England), Jeskyns (Southeast England) and Thames 

r basis and 
s 

ugh the forest 
icult to identify the 

l be minimal over this 
lan (CCAP) 
 limited 

 to implement 
ffect the ability 
nd’s woodland 

ional damage may 
efra, 2005) 

 woodland on PAWS 
ge as a result 

ement for 
e Ancient and 

if species diversity 
     

m to long term, failure to implement the CCAP would become 
es on the Public 

essary 
f routine 
ater impacts on 
d outside 

 of adaptation 
ctions in timber 
ard practice, 

costs should be minimised. As outlined elsewhere in this risk assessment, there are 
many uncertainties surrounding the impacts of climate change and appropriate 
responses to it, which may act as a barrier. Furthermore, due to the long timescales 
associated with forestry it will be some time before it is known whether the adaptation 
measures have been successful. However, an adaptive management approach, 
supported by senior management and effective internal communication, will help to 
address this barrier. The role of the Public Forest Estate in testing some of these 
actions will also need to be recognised and communicated, while Forest Research will 

Chase (East of England). 

4.3.4 Implications for the delivery of the objectives 
The management of the PFE deals with extremes of weather on a regula
the assessment of risk from windthrow and drought, for example, are included a
routine management decisions in rotation length and species choice thro
design planning process. In the short term, it will therefore be diff
direct effects of climate change and implications for delivery wil
timeframe. However, failure to implement the Climate Change Action P
risks damaging the reputation of FEE and the wider FC, as the issues of
species diversity, dominance of clear-fell management systems and species 
distribution based on past climate have been well documented. Failure
the CCAP would also represent a lack of leadership in the sector and a
of the Forestry Commission to facilitate adaptation in the 85% of Engla
resource that it is not responsible for the management of. Reputat
also arise if actions on the PFE in support of Ancient Woodland Policy (D
and Open Habitat Restoration Policy (FCE, 2009) deliver native
and non-woodland habitats that are seen as vulnerable to climate chan
of their structure, species composition or genetic diversity. The requir
planting a minimum of 80% locally native species, as outlined in th
Native Woodland Practice Guide, will come under greater scrutiny 
and resilience to climate change prove to be limited on restored PAWS.  

In the mediu
increasingly serious, affecting timber income, recreational business
Forest Estate and, therefore, its economic resilience. Failure to make nec
adjustments to the specifications of infrastructure on the PFE as part o
maintenance/renewal programmes (at limited costs) would lead to gre
future forestry operations and larger costs if remedial action is require
routine cycles.  

There will, inevitably, be costs associated with the implementation
measures. These will be both increases in management costs and redu
income. However if adaptation, as outlined in the CCAP, becomes stand
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have a critical role to play in the process. Lessons learned on the Public Forest Estate 
y and woodland management sector. 

restry is 
50 to 100 years 

future climate. 
and creation and 

hallenges 
he response of trees 

hould direct 
atever climate 

re. 

tart adaptation 
ate Change 

nted in the field. 
ous cover 

pecifications for forest infrastructure. 
Adaptation of buildings, work practices and transport-related issues relevant to the 

rgely covered by 
14001 Standard 

ances in 

4.4 Grant administration and regulatory function 
gulatory functions are important enabling 

these 
 represent 

 England’s 

 powers for the Forestry Commissioners 
to regulate forestry and promote good forestry practice in order to fulfil their statutory 
duties. Current forestry regulations are outlined in Section 1.10, although it should be 
noted these are subject to Government’s response to the report of the industry-led  
Forestry Regulation Task Force that was published in October 2011.  

European Council regulation 1698 Ford/2005 requires member states to implement a 
seven-year programme for rural development. The regulation identifies the support 
member states should give the rural development by: 

should also be shared with the wider forestr

4.3.5 Possible responses to address risk. 
Since tree crops take many years to mature, the planning horizon for fo
inherently long and actions taken now may only prove their worth in 
time. Critically, those actions must be appropriate to both current and 
A move towards planned, rather than reactive adaptation in woodl
management is therefore necessary. Such an approach presents real c
because of the uncertainty associated with climate change and t
to it. This uncertainty should not prevent adaptation but, instead, s
woodland managers to implement measures to increase resilience wh
change brings, or that are likely to bring the greatest rewards in the futu

The Forestry Commission recognises that there is an urgency to s
processes and implement mitigation strategies. To achieve this a ‘Clim
Action Plan’ (Annex 6) has been developed and is now being impleme
The CCAP covers species and provenance choice, adoption of continu
systems of management and upgrading s

operation of the PFE are also included, although these areas are la
the Environmental Management System (EMS) and associated ISO
(see Annex 6). The Plan will be revised in five years time, to reflect adv
climate science and in approaches to adaptation. 
 

Forest Services’ grant administration and re
frameworks for the delivery of FCE’s objectives. The ability to carry out 
functions, effectively, will be impacted by climate change, while they also
key mechanisms for encouraging and implementing adaptation across
woodland resource.  

Background to forestry regulation and grant-aid 
The 1967 Forestry Act (as amended) provides
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Axis 1: Improving the competitiveness of the agricultural and forestry sector 

rural areas and diversification of the rural economy 

 The programme 
and the 

r. The administration of those elements of the scheme affecting forestry is 
f grant-aid.  

rity for a variety of 

woodland 
 road or quarry operations that could have a significant 

that affect 
d newt, sand 

rict public access 
oodland that has been dedicated under CroW.  

forests and the timber industry by applying rules on the 
the EU.  

a system of identification and 
ock used for forestry purposes in Great 

4.4.1 Aims and objectives 
ree key 

t Programme for England: 

 To safeguard and enhance the rural environment. 

 Improve the competitiveness of agricultural and forestry sectors. 

 Foster competitive and sustainable rural businesses and thriving rural communities. 

Through the delivery of these three objectives Forestry Commission England must also 
ensure that its actions, or the actions facilitated by FCE, meet the minimum standards 
of the ‘United Kingdom Forestry Standard’. 

Axis 2: Improving the environment and the countryside 

Axis 3: Quality of life in 

Axis 4: The leader approach 

Axis 5: Technical assistance.  

Defra is the Managing Authority for the Programme in England.
known as the ‘Rural Development Programme’ is co-financed by Europe 
Excheque
delegated to the Forestry Commission, including the payment o

The Forestry Commission is also the relevant or Competent Autho
regulations: 

 A Felling Licence is normally required from the FC for the felling of trees.  

 Environmental Impact Assessment (EIA) – consent is required for 
creation, deforestation,
effect on the environment.  

 Habitat Regulations - a licence may be required for woodland operations 
European Protected Species, notably dormouse, otter, great creste
lizard and all species of bat.  

 Countryside & Rights of Way (CRoW) – approval is required to rest
in a w

 Plant Health - to protect 
import and export of forestry material and its movement within 

 Forest Reproductive Material (FRM) – to provide 
control of seeds, cuttings and planting st
Britain. 

To implement  effective forestry regulation in England and deliver the th
objectives of the Rural Developmen
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4.4.2 Main direct and indirect climate risks to the objectiv
Forestry grants and regulations in England were recently subject to
the main findings of which are summarised in Section 6.4.1. The 
that although the grant and regulatory framework does not adequately a
climate c

es 
 an internal review, 

key conclusion was 
ddress 

hange issues, there is sufficient flexibility to do so in response to the 
 and its Forests and Climate Change 

elatively stable 
be differences 
E and 

 climate change 
main differences 

naged or 
, typically, smaller 

te sector 
s (S. Ward, 

impacts of climate 
ce of those 

that regeneration 
y, while the low 

t of the total 
sures. 

for receiving grant-aid for woodland creation, woodland 
nd Grant 

that site-
 are planted. In 
ds planted/ 

esent poor 

ry sectors 
 for woodland 

management and post-harvest wood processing and includes the recently launched 
Woodfuel Woodland Improvement Grant. Although the efficacy of the programme is 
unlikely to be affected by climate change in the short term, the programme is likely to 
play a part in increasing the resilience of woodlands to climate change through 
supporting woodland management and promoting regeneration. 

In the longer term, the assessment of changes in productivity outlined in Section 4.1 
suggest that in some regions, the forestry sector may become more  competitive as a 

requirements of the revised UK Forestry Standard
Guidelines. 

To safeguard and enhance the rural environment 
England's woodland resource has developed over many years under a r
climate, but this key assumption no longer applies. Although there may 
between the species composition of private sector woodlands and the PF
different approaches to management may apply, the main impacts of
are likely to be similar, as summarised in Section 4.1 and 4.3.2. The 
are that a high proportion of private sector woodlands are either unma
under-managed (see Woodfuel strategy for England; FC, 2007) and
and more fragmented that their PFE counterparts. Furthermore, the priva
woodland resource is owned by approximately 60,000 woodland owner
pers. comm.), leading to significant challenges for monitoring the 
change (and pest and disease outbreaks) and to increase the resilien
woodlands to the effects of climate change. An additional issue is 
tends to decline in unmanaged woodland, reducing adaptive capacit
level of harvesting and restocking (on average, 1,000 ha per annum ou
resource of 1,100,000 ha) limits the ability to implement adaptation mea

The current requirements 
improvement and woodland management through the English Woodla
Scheme do not account for the changing climate, in large part requiring 
native woodland species assemblages of local origin (where available)
the absence of adaptation, there is therefore a risk that those woodlan
restocked under grant-aid will not prove resilient and therefore may repr
investment of public finance.     

Improve the competitiveness of the agricultural and forest
Grant-aid supporting the competitiveness of the forestry sector is largely
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result of climate change and, in others, less so. However, those changes are likely to 
e. 

hriving rural 

 businesses 
ction 6.4.1). 

However, as climate change increasingly impacts on forest productivity (both 
fect rural communities, possibly requiring a 

on of forestry 
ulations if habitat 

s’ ranges change, and Plant Health regulations, if pest 
of climate change. 

species not 
ange 

essment 
d creation, 

 rather than the 
ate change in the short to medium term. The key issue is likely to 

be the impact of very large areas of woodland creation on water availability, due to 
odland, compared with 

other land uses. Impact on water resources is already a material consideration in EIA 
erefore unlikely to affect the ability of FCE to 

e 

 UKFS 
Guidelines on Forests and Climate Change may provide new opportunities for grants 
and regulations teams to engage with private sector woodland owners and to enable 
others with an interest in climate change adaptation to work with woodland owners 
and managers. This will help to deliver objectives for increased levels of woodland 
management and woodfuel delivery. The mutual benefits of climate change adaptation 
and woodfuel production that can be achieved through bringing woodlands into 
management provide real opportunities to facilitate the delivery of both objectives. 
Increased engagement with woodland owners will also help to communicate the need 

be outside the scope of this and the next Rural Development Programm

Foster competitive and sustainable rural businesses and t
communities 
No effects of climate change on the efficacy of grant-aid to support rural
and communities are foreseen in the short to medium term (see Se

positively and negatively) it may af
response from support mechanisms operating at that time.  

Implementing forestry regulations 
Climate change is likely to have limited impact on the implementati
regulations. Possible exceptions to this rule include Habitats Reg
requirements of priority specie
and disease impacts become more frequent or severe as a result 
The application of the FRM regulations may also prove problematic if 
currently covered by them are widely planted in response to climate ch
projections and associated guidance. 

Climate change could have implications for Environmental Impact Ass
(Forestry) determinations for the suitability of specific sites for woodlan
although these are likely to be related to climate change projections

ffects of climdirect e

the increased water use of woodland, particularly conifer wo

determinations; climate change is th
undertake this function. 
   

4.4.3 Opportunities that may arise from climate chang

Engagement with woodland owners 
The need to adapt to climate change driven, at least in part, by the new

72    |    ARP Report: Forestry Commission England   | 10th February 2012 



 Climate Change Risk 
Assessment: FC England 

to reduce pressures from rising populations of deer and grey squirrel through the 
development and implementation of effective population control programmes through, 

eer Initiative. 

ets in recent 
 flood 

provides an 
er body of land 

dvisors promoting woodland creation. The anticipated increase in the 
centivise woodland creation 

ikely to increase 

climate 
’s role in providing 
ly important. The 

 and promoting 
ble on species 

aches to 
refore a 

and Climate 
published during the initial period of the Outline Adaptation 

ny uncertainties 
e for some no-

appropriate 
tion across 

 enable 
of knowledge. 

up of 
delines. The 

e wider objectives of 
forestry grants and regulations, although actions in the Government’s response to the 
recommendations of the industry-led Forestry Regulation Task Force will need to be 
accommodated.  

Given the current focus on pest and disease issues, there is likely to be limited 
capacity for mainstreaming climate change adaptation. However, because biosecurity 
and climate change are closely linked and, in some cases,  require similar measures to 
address them (particularly species diversification, monitoring and adaptive 

for example, the D

Woodland creation 
The rate of grant-aided woodland creation has declined below RDP targ
years. The contribution of woodland creation to deliver landscape-scale
alleviation, water quality management and habitat network initiatives 
additional incentive for landowners to create new woodland, and a wid
management a
availability of private sector carbon finance to further in
following the launch of the Woodland Carbon Code is also thought l
planting rates.      

4.4.4 Implications for delivery of FCE’s objectives 
The need to ensure that England’s woodlands are resilient in the face of 
change and play their full role in sequestration of CO2 will make FCE
high quality guidance on appropriate adaptation measures increasing
provision of guidance will also be critical for enabling behaviour change
partnerships for action on adaptation.  Although some guidance is availa
diversification, alternative management systems and alternative appro
management, this is not currently available in a clear format. There is the
reputational risk to FCE if clear guidance to support the UKFS Forests 
Change Guidelines is not 
Plan presented in Section 6. Furthermore, because there are ma
associated with climate change, definitive guidance will only be possibl
regrets measures; there is therefore a future risk to FCE’s reputation if in
guidance is given. An urgent requirement for monitoring and communica
the sector is clear, facilitated by FCE’s Grants and regulations team, to
iterative sharing 

An increased focus on management plans is likely to facilitate the take-
adaptation measures, as outlined in the Forests and Climate Change Gui
development of management plans will also deliver some of th
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management), opportunities should be taken for communication and delivery of 

n. However urgent 
resented by 

vels of 
 woodland 

odland resource). 
If serious impacts of climate change become apparent (highlighting the critical nature 

National Forest Inventory) a decision may 
 is needed.   

e current grant and regulatory framework in England is 
easures 

ation Task Force). 
adopted by the 

g coupled with bringing more 
ngland’s 

ial, to this 
 2010 will 

nditions for a 

s written for FC 
plication more 

gland’s woodland resource, particularly on large estates. The Plan was 
drawn together through close co-operation between Forest Research and Forestry 

 therefore be used as an exemplar of adaptation 
in action, particularly forest planning, and to give confidence to private sector 

role for the PFE to play in giving forestry 
E and private 

4.5 Corporate functions 

4.5.1 Delivering the vision – FCE’s role 
Forestry Commission England (FCE) is responsible for protecting England’s forests and 
woodlands and increasing their value to society and the environment.  We will work 
with a wide range of partners to deliver the functions and priorities set out in Defra’s 
Business Plan. 

adaptation through biosecurity initiatives, including plant health days. 

There is, however, a significant barrier to the delivery of adaptatio
the apparent need for species change becomes to address the risks p
climate change, the potential for intervention is limited due to the low le
restocking and new woodland planting relative to the overall size of the
resource (a total of ~5,000 ha/yr in 2010 – or 0.4% of England’s wo

of effective monitoring and the role of the 
have to be taken as to whether a radical, high intervention, approach

4.4.5 Possible responses to address risk 
As outlined in Section 6, th
highly flexible and can accommodate a range of potential adaptation m
(although subject to Government’s response to the Forestry Regul
There is therefore a need to turn research into clear measures to be 
grant and regulatory framework. 

It is widely acknowledged that a step change in plantin
woodland into active management will help increase the resilience of E
woodlands to climate change. However there are issues, not least financ
being achieved. The establishment of the Woodland Carbon Task Force in
help deliver these objectives, with its overall aim to ‘establish the co
step-change in the level of woodland creation and management’. 

Although the Climate Change Action Plan for Public Forest Estate wa
woodlands in isolation, the measures included in it have potential for ap
widely across En

Commission field staff. The Plan can

woodland owners. There is also a critical 
nurseries the confidence to grow ‘adapted planting stock’ for both the PF
sector woodlands.   
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FCE will focus on: 

 Protection: protecting the woodland resource and increasing its r
example, to pests, diseases and the impact of climate chang

esilience, for 
e; 

its including 
er ecosystem services; 

oting and incentivising the planting and natural regeneration of 

e to engage 
etermine the benefits that they 

restry sector 

ment and climate change 
k Management policy is detailed in the ‘FC England Risk Policy & Guidance’ 

e to all managers and staff on the organisation’s intranet.  
to FCE are contained on the England Executive Board’s (EEB) Risk 

ister and include risks relating to: 

n 

 change 
nd discuss the 

The issue of plant health is very current due to the emergence of a number of tree 
diseases and forest insect pests in recent years, including Dothistroma needle blight 
on pine, Phytophthora Ramorum on larch, the syndrome of acute oak decline and oak 
processionary moth, and is managed specifically at Board level. However, plant health 
is an on-going issue that pervades all species to some degree and extent and is a key 
responsibility for FCE to manage.  Climate change is a significant factor to be 
considered in plant health but is not included in the current register. The impact of 
extreme weather events is viewed as a plant health issue at Board level and specific 

 Improvement: improving the woodland resource to enhance benef
biodiversity, landscape quality and a range of oth

 Expansion: Prom
trees, woods and forests of the right type in the right place. 

FCE will deliver this by: 

 Empowerment and Engagement: empowering and enabling peopl
with trees, woods and forests, so that they can d
wish to see delivered; 

 Economic Activity: promoting a competitive, thriving and resilient fo
alongside a wide range of private sector business partners. 

4.5.2 Corporate risk manage
The FCE Ris
document availabl
Corporate risks 
Reg

 Plant Health 

 Business continuity 

 Finances 

 IT 

 Certificatio

 Business change 

Currently there are no risks relating specifically to the impact of climate
recorded on the EEB Risk Register.  However, it is possible to consider a
impact of climate change on each area of risk. 

Plant health  
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reference to climate change in risk literature will reflect a more strategic view of plant 
imate change issues and encourage adaptation measures to be promoted.  

 over budget 
When 
 change will 

try on the Board risk register. Until that time, climate change 
. 

T) support to FCE.  
d sustaining the 

l programmes are 
irectly 

 In the 
ressed as 

ms required to provide suitable operating 
environments for servers could present a significant risk to business continuity.  The 

reased temperatures may be several years away, but it is at this time 
 planning will 

asures are 

ified to the UK 
s the first 
tified. The 

importance of this achievement was recognised by the World Wildlife Fund (WWF) and 
mission was awarded the ‘Gift to the Earth’ award in 2000. UKWAS 

restry 
uidelines. To 

lement the new 
ored in Sections 

4.3.2 and 4.3.4. 

Business change 
FCE, like other Government Departments is undergoing significant change over the 
next four years as a result of the 2010 Spending Review settlement. The business is 
working to identify the significant strategic risks associated with change. In future, 
FCE will need to consider new ways of operating, communicating and delivering its 
outputs. This must include the increased demands resulting from climate change, 

health/cl

Finances 
The Financial risks managed at corporate level tend to reflect concerns
allocation from Defra and the failure to manage funding appropriately.  
economic evaluations of the risk of climate change are available, climate
appear as a separate en
will be included in discussions as a threat or opportunity in financial risks

Information technology 
Forestry Commission GB (FCGB) provides information technology (I
In terms of corporate risk, the main IT issue is business continuity an
business in the event of a major disaster at Silvan House.  Severa
underway to mitigate this risk but the impact of climate change is not d
referenced and at this time would not be considered as a strategic factor. 
future however, the significance of warmer summers may need to be add
maintenance of air-conditioning syste

effects of inc
that options for mitigation can be planned and forecast.  Such forward
ensure resources are available at the time they are required and me
implemented during routine renewal cycles.  

Certification 
Currently, the entire Public Forest Estate (across Great Britain) is cert
Woodland Assurance Standard (UKWAS). The Forestry Commission wa
Government forestry Department in the world to have all its forests cer

the Forestry Com
will be updated over the coming years to reflect revisions to the UK Fo
Standard, including adoption of the new Forests and Climate Change G
maintain certification the Forestry Commission must successfully imp
recommendations. Risks to maintaining UKWAS certification are expl
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including additional expenditure necessary to implement the Climate Change Action 
nt to the organisation. 

rategic opportunities arising from climate change 

ted species 
s a high risk 
ge provides an 
roved 

ased adoption of continuous 
 of management, in appropriate locations, as an adaptation measure is 

er a number of 
 

 adapt existing woodlands to the impacts of 
ange can only be achieved through bringing England’s under-managed 

ate change 
l argument and 

system services’ 
 and cost-
ate change 

n through its role in (a) 
d resource; (b) linking 

flood alleviation. 
f brownfield 

de and urban 
itional driver 

The Government has signalled its intention to work more closely and in partnership 
with individuals, the private sector and civil society organisations - the ‘Big Society’. 
The Forestry Commission has a long and proven track record of engagement with 
communities through the forest design planning process, partnership projects both on 
and off the public forest estate and with the forestry industry. FCE is already engaged 
in a number of sub-national partnership projects on climate change adaptation, as 
outlined in Section 1.11. Climate change adaptation provides additional opportunities 

Plan and realise opportunities that climate change may prese

4.5.3 St

Protection 
Much of the both the PFE and private-sector woodland resource is of limi
diversity and managed within clearfell systems. This is acknowledged a
strategy, in terms of both biosecurity and climate change. Climate chan
opportunity to plant a wider range of species, some of which may have p
marginal in the past due to temperature limitation. Incre
cover systems
also likely to increase resilience to pest and disease outbreaks and deliv
other objectives including biodiversity, landscape and water quality.

Improvement 
Many of the measures that are required to
climate ch
woodlands into management. Climate change adaptation, alongside clim
mitigation and renewable energy objectives, provides an additiona
rationale for this important corporate objective.   

Expansion 
Woodland creation is acknowledged as providing a wide range of ‘eco
including timber production, new habitat, recreation, water protection
effective abatement of greenhouse gas emissions (UKNEA, 2011). Clim
adaptation provides a further driver for woodland creatio
increasing the climate resilience of the existing woodlan
woodland habitats to aid the movement of woodland species; and (c) 
Urban tree planting and woodland creation, including the restoration o
sites, also contribute to the adaptation agenda through providing sha
cooling. Climate change adaptation therefore provides an important add
for one of FCE’s key objectives – expanding the woodland resource. 

Empowerment & engagement – strategic partnerships 
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for partnership working at both landscape and stand level, particularly given FC’s 
critical role in supporting implementation of the UKFS Forests and Climate Change 

omic activity 
ement require 

e separated 
 source of 

the need for timber as a 
s now widely recognised. Climate change therefore 

silience of the 

ate objectives are to be minimised and the opportunities for delivery 
in 

odels and 

ing resources  - top level budget 
of a changing climate. 

 climate change (both adaptation 
orate values. 

ctivities, monitor 

 steer and co-
les. The CCSG 

 climate change 
orest Research’s 

Centre for Forestry and Climate Change, the Head of Corporate Forestry Support 
(CFS) and CFS’s Principal Advisor on climate change. 

Through the CCSG, the FC has taken a leading role in promoting the importance of 
acting in the face of climate change. This was initiated by a one-day conference in 
central London in 2007 which brought together senior policymakers, influencers, and 
climate change experts from Government, Civil Society and the private sector. The 
conference aimed to set out accurate information about the role woodlands play in 

Guidelines.  

Economic activity  
The climate change agenda provides a range of opportunities for econ
within the sector. The current focus on woodland creation and manag
the sector to expand its skills base. Climate change adaptation cannot b
for climate change mitigation nor the needs of future society. Wood as a
renewable energy is seen as increasingly important while 
sustainable, low carbon, resource i
represents a real opportunity for increased confidence and economic re
wider forestry sector, helping to achieve one of FCE’s key objectives. 

4.5.4 Implications for delivery 
If risks to Corpor
are to be grasped, climate change needs to be considered as standard practice 
FCE’s decision making processes. These include: 

 Planning for the future – building climate change into corporate risk m
horizon scanning. 

 Increased costs of operating at a time of diminish
and forecasting needing to reflect the impact 

 Changing the way we do business – incorporating
and mitigation) into corp

 Increasing the use of scientific experts – to evidence and support a
success and adopt the approach of ‘adaptive management’.  

4.5.5 Corporate response to climate change 

Climate change leadership  
A Climate Change Strategy Group (CCSG) was established in 2007 to
ordinate FC’s work on climate change across England, Scotland and Wa
is Chaired by the Director General and includes the Head of Policy and
leads from each country, the Head of Communications, the Head of F
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tackling climate change and provide clear take-home messages about the actions that 
are needed. This was supported by the publication of a video the ‘Convenient Truth’ 
which es: 

 have 

ation 

ver 

l of the UK's 
d woodlands to mitigate and adapt to climate change – the Read Report 

(Tackling Climate Change – a role for UK Forests: see Section 1.8.2). The report 
 response to climate change, including issues of 

 responses is 

sks and 
 used this 

 create its own risk assessments. A Climate Change 
tion and the risk assessment presented 

plemented. This 
mission's other 

orks to implement the 

ertise with 
ies (ALBs) 

recent 
lp to drive the joint-

les of joint working on climate change adaptation 
are given in Section 1.11. An Adaptation Delivery Group (ADG), comprising 
representatives from Defra, FCE, EA, NE and MMO (Marine and Maritime Organisation) 
was established in 2010 to achieve efficiencies and provide more holistic, joined up, 
advice to Defra on climate change adaptation, making best use of relatively small 
scale, and reducing, resources in each body to maximise the impact of ALB expertise 
in this important work area. The key objectives of the ADG are:  

 Better strategic coordination of effort; 

focussed on six challeng

protect what we already

reduce deforest

restore the world Forest co

use wood for energy 

place other materials which would 

plan to adapt to our changing climate 
 
In 2008, FC commissioned an independent report examining the potentia
trees an

provides the evidence-base for FCE’s
high uncertainty where further evidence of likely impacts and appropriate
required.  

Risk management policy & guidance 
Forest research has a wide-ranging Internet resource detailing the ri
challenges facing the UK's woodlands. Forestry Commission England has
advice, and other sources, to
Action Plan for the PFE based on this informa
in this report (particularly Sections 4.1 and 4.3) is currently being im
report completes the current risk assessment for the Forestry Com
roles and will be used in conjunction with FCE’s enabling framew
remedial measures recommended. 

Joint working with other government bodies 
Forestry Commission works in partnership, sharing knowledge and exp
other Government Departments and environmental arms length bod
including Natural England (NE) and the Environment Agency (EA). The 
establishment of a joint Executive Board (FC, EA, NE) will he
working initiative forward. Examp
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 Aligned responses to formal consultations and informal requests for advice where 

d use planning advisers;   

nd managers; 

other customer requirements; 

 advice on 
adapting to climate change; 

 Increased focus at the strategic level to work on projects in each of the climate 
change units. 

appropriate; 

 A more coherent approach to research programmes;  

 More consistent advice and messages from lan

 More consistent and efficiently-delivered advice to farmers and la

 Increased focus on Defra/

 Single point of contact for Defra and other customers when sourcing
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5 Interdependencies 
The Risks to FCE’s functions identified in Sections 3 and 4, and the likely
of the responses to them, will be dependent on a range of other facto
processes and initiatives operating at local, national and international s
these interdependencies will be directly relevant to forestry and/or climate

 effectiveness 
rs, policies, 

cales. Some of 
 change; 

others will be totally independent. The interdependencies assessed in this section are 
tegories, and are based on discussions with FC staff and from input 
or workshop (see Section 2.3):  

ernational 

ic 

 
d in Table 5.1, alongside an 

erdependencies 

encies listed in 
ve and 

s are identified. 

nd creation and 
d creation 

d habitat area 
odland more 

creased levels 
of woodland management are a positive adaptation outcome through promoting 
regeneration, reducing other pressures (e.g. deer browsing) and providing 
opportunities for enrichment planting and species diversification. However, it is also 
acknowledged that increased levels of woodland creation and management can have 
negative adaptation outcomes if, for example, unsustainable management practices 
are promoted or there is an undue focus on non-native and potentially invasive 
species for woodland creation or woodlands are created in inappropriate locations such 
as on deep peat.   

grouped into six ca
received at the sect

 Policy – national 

 Policy – int

 Econom

 Environmental 

 Social 

 Technical 

All interdependencies raised through this process are liste
indication of potential impact and likelihood. The most significant int
are explored further in Section 5.1  
 

5.1 Assessment of key interdependencies 
The analysis presented below considers the role of the interdepend
Table 5.1 on the ability to deliver key functions, and includes both positi
negative outcomes. Three key groupings of those interdependencie

Many of the interdependencies relate to influencing the level of woodla
management. In general, this assumes that increased levels of woodlan
represents a positive adaptation outcome, through increasing woodlan
and connectivity and providing opportunities for the planting of wo
resilient to climate change. It is also assumed that, for the most part, in
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5.1.1 Woodland condition, growth and survival 
Although the current and future impacts of pests and diseases are likely, a
part, to be a result of climate change, biosecurity is a key interdepen
should be considered in its own right. Pest and disease outbreaks wil
of species available for planting (for example, the current moratorium 
Corsican pine as a result of red-band nee

t least in 
dency that 
l limit the range 

on planting 
dle blight) and could influence landscape 

rough concerns 

ses will be dependent on national 
ecurity policies and 
uarantine 

osition, the 
rol of invasive plant 

rel populations that 
nd 

e engagement 
. 

ment in 
, there is also 
 limited 

lead to 
elopment and 

iomass is 
uidance published 

The balance 
rgy drivers and the adoption of UKFS and sustainable forest 

management practices supported by regulation will determine whether increased 
ilience to climate change. 

ment activity may 
hough FCE have 

bility to 
 a challenge if 

the level of felling increases. 

5.1.2 Ability to realise appropriate woodland expansion 
New woodland planting has the greatest potential for climate change adaptation – 
both in terms of enhancing the resilience of England’s woodland resource and 
increasing its contribution to helping society and biodiversity to adapt. However, there 
are significant barriers to the creation of new woodland including landscape character, 
food security, agricultural economics and land values (including perceived land 

approaches to climate change adaptation (increasing connectivity) th
over the movement of pests and diseases. 

The (unintended) importation of pests and disea
(Plant Health Act) and international (EU Plant Health Directive) bios
also wider international Trade agreements (for example WTO) and q
arrangements operating at national and European levels. 

Other pressures on woodland ecosystems, including air pollutant dep
(licensed) disposal of waste to forests and, critically, the cont
species (e.g. rhododendron, Japanese knotweed) and deer/squir
limit regeneration. In turn, these are dependent on a range of policies a
interventions, many of which operate at landscape-scale and requir
with, and participation by, landowners – for example, the Deer Initiative

While the woodfuel/biomass agenda will increase the level of manage
England’s woodlands and therefore promote adaptation in the most part
a risk that high woodfuel/timber prices and limited availability coupled to
knowledge of forestry regulations in some parts of the sector could 
unsustainable exploitation of the woodland resource. However, the dev
adoption of sustainability criteria by UK Government for liquid and solid b
likely to secure the protection afforded by the UKFS, as outlined in g
by OFGEM (Office of the Gas and Electricity Markets) in December 2011. 
between renewable ene

levels of management result in increased or diminished res
An increased demand for wood and the resulting increase in manage
mean that each Woodland Officer will face a larger work-load. Alt
maintained front-line staff through the recent restructuring process, the a
effectively enforce the requirements of the UK Forestry Standard will be
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values). In particular, the low income from woodland compared to agri
cited as limiting woodland creation. However, carbon finance together 
funding opportunities (biodiversity offsets, payments for ecosystem 
improved water quality and ‘development’ funding) will help to addre
The success, or otherwise, of the Woodland Ca

cultural land is 
with other 

services such as 
ss this balance. 

rbon Code and the initiatives being 
ing income 

The development of local planning policy and the National Planning Policy Framework 
f woodland expansion but at the time of 

e availability and 
l and 

n FCE’s 
ccess to, and the ability to influence, relevant research – and that 

. It will also 
d objectives so 

servation 

potential to both 
ures. For example, national 

protection 
 an inflexible 

for commercial forestry. This interaction 
t and 

ing forestry 
 prices, availability 
e woodland owner 

, requiring both 
ding its Public 

Forest Estate, is therefore a key consideration. The recently published Climate Change 
Action Plan is predicated on the basis of a single, co-ordinated management unit. 
Transfer of ownership to a smaller number of organisations with established 
adaptation strategies would limit this risk and, it could be argued, could enhance 
resilience through bringing forward a range of approaches to adaptation. However, the 
opportunities that the 258,000 ha PFE presents for operational trials (coupled to 
effective monitoring), exploration of best practice, influencing plant supply from 
commercial nurseries and creating a range of practical demonstrations of adaptation 

taken forward by the Woodland Carbon Task Force to complement exist
streams for woodland creation will therefore be critical.  

may also have implications, for the delivery o
writing these are unknown 

5.1.3 Ability to effect adaptation measures 
The implementation of adaptation measures will be dependent on th
communication of clear, agreed, guidance that is consistent with nationa
international policy. Development of this guidance will be dependent o
continued a
sufficient public/industry funding is available to support that research
require that the research covers the full spectrum of woodland types an
that a balance is achieved between commercial timber production and con
management.  

The interactions between forestry and other policy areas have the 
promote and limit the implementation of adaptation meas
non-native invasive species policy and the EU Habitats Directive provide 
against inappropriate adaptation measures; however, if implemented in
way, they could restrict necessary adaptation 
between biodiversity and economic forestry will be key to the developmen
implementation of adaptation across the forestry sector as a whole.   

Adaptation is likely to incur additional short-term costs, requiring a thriv
sector to achieve widespread implementation. Timber and woodfuel
of grant-aid and the development of carbon markets that benefit th
(including the FC) are therefore key interdependencies. 

A co-ordinated approach to adaptation is likely to be most effective
leadership and scale. The future role of the Forestry Commission, inclu
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could be difficult to reproduce if co-ordination of activity was not maintained under 

e Forestry 
search, advice, 

to provide direction, facilitation and enable 
r, its continued 

hange research; 

 for the forestry 
sector, as an enabling framework; 

; 

dards. 

 Panel on 
therefore key 

influencing 
the wider sector and encouraging application of the UK Forestry Standard. Critically, if 

across a large 
sector are engaged 

will have to change, as will the proportion of the 60,000 woodland owners that FCE 
are engaged with.  

1. p he ability of the 
 Co h ns.   

alternative ownership/management arrangements.  

Coupled to the future of the Public Forest Estate is the future role of th
Commission. A reformed Forestry Commission that focuses on re
Standards and regulation could continue 
woodland owners to implement adaptation measures. Howeve
effectiveness in this role would be dependent on: 

 Continued access to, and ability to influence, climate c

 Continued ability to influence and guide Rural Development support

 Availability of Standards that address climate change adaptation

 An appropriate regulatory framework enabling the application of stan

 
The views of the Forestry Regulation Task Force and the Independent
Forestry together with Government’s responses to their two reports are 
interdependencies, as is the availability of grant-aid (RDPE post-2013) for 

FCE is to be effective in enabling the uptake of adaptation measures 
of En  resource, the  private part gland’s woodland way in which the

 
Table 5.
Forestry

 Assessment of factors (interde
mmission to address climate c

endencies) that may influence t
ange in performing its key functio

Category Positive impact Negative impact 

 

Policy – national 

Future of the
Public Forest
Estate in 
England 

na
ult in
ana

n, increa

Alternative ownership/management 
arrangements would offer the 
potential for an increased level of 
management, particularly in 
broadleaf woodland, resulting in 
increased regeneration and 
adaptive capacity.  

Alternative ownership/management 
arrangements could lead to 

management 
e ability to 

mate Change 
Estate 

 the woodland area 
FS and 

r-pinning Climate 
Change Guidelines.  

Potential for alternative ownership/ 
management arrangements to focus on 
optimising timber production in the short 
term (reducing species diversity) with the 
result of less resilient woodlands.  

Potential for a reduced level of 
management in alternative ownership/ 

 
 

Alternative ownership/ma
arrangements could res
diverse approaches to m
and species selectio

gement 
 more 
gement 
sing 

Alternative ownership/
arrangements could limit th
implement the existing Cli
Action Plan for the Public Forest 

the PFE’s resilience to climate 
change. 

and, potentially, reduce
in England subject to UK
implementation of unde
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increased realisation
deer management opport
improved control of deer 

 of com
un

populations and increased n
regeneration and adaptive c

mercial 
ities, 

atural 
apacity. 

management arrangements, resulting in 
ion and adaptive 

vel and less co-
ordinated deer management resulting in 

tion and adaptive 

ce plant supply 
 to diversify 

reduced natural regenerat
capacity. 

The potential for a lower le

reduced natural regenera
capacity.  

Reduced ability to influen
from nurseries and ability
species selection.  

Future functi
orest

ission 

cilitation, 
ards c

entation
ross

 functions. 

Reduced resources and a lesser focus on 
d limit the ability of 

the sector.

on An increased focus on fa
of the F
Comm

ry regulations and Stand
enhance the implem
adaptation strategies ac
grant and regulations

ould 
 of 
 FCE’s 

sector leadership coul
FCE to enable adaptation across  

Research
funding 

 ted 
stry 

ca
e

 strategies. 

ndustry for 
 the ability to 

wide adaptation strategies. 

Increased funding targe
specific aspects of fore
(biomass, timber supply, 
sequestration) could broad
sector-wide adaptation

at 

rbon 
n 

Reduced levels of public/i
forestry research could limit
develop sector-

RDPE post ce of adaptation 
f

atio
a ra

e.
) wo

promote adaptation. 

Reduced funding for woodland measures 
f FC to influence the 

nd 
2013 

Greater presen
measures and availability o
funding for woodland cre
management to support 
environmental outcomes (
water, soil, biodiversity

 
n and 
nge of 
g. 
uld 

would limit the ability o
sector through targeting a
implementation of UKFS. 

Renewable 
energy policy 

s 

Increased funding for well-d
woodland creation and incen
for woodland management w
contribute to landscape and 
scale adaptation, respectivel

d energy forests 
n combination with reduced 

 negative impacts on 
 to contribute to 
. 

iomass demand to 
ustainable 

es, reducing the 
resilience of woodlands.     

– biomas

esigned 
tives 

Risk of poorly designe
(particularly i

ould 
stand-
y. 

regulation) resulting in
the ability of new woodland
landscape-scale adaptation

Potential for increased b
lead to the adoption of uns
management practic

Renewable 
energy policy
– wind energy 

Loss of woodland on the Public Forest 
Estate, potentially leading to fragmentation 
and reduced habitat. Also potential risk of 
enhanced soil erosion on vulnerable sites. 

 
 

Planning 
regulations 

Continued protection for ancient 
woodland and stronger 
requirements for mitigation and 
compensation where woodland is 
lost to development would maintain 
ancient woodland area and aid in 
landscape-scale adaptation through 

Reduced protection for woodland, to 
support local development, could degrade 
and further fragment the woodland 
resource.   
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new woodland creation. 

Promotion of woodland creation 
nding could 

ptation. 

 creation 
unding, 
Community 

ould 
tion. 
so be 

ent, under 
 the Town and Country 

eq
n 

vat

through development fu
enhance landscape ada

Promotion of woodland
through development f
principally through the 
Infrastructure Levy (CIL) c
enhance landscape adapta
Planning conditions can al
applied to new developm
the terms of
Planning Act, to 'make ad
provision by the impositio
conditions for the preser
planting of trees'. 

uate 
of 
ion or 

Non-native 
invasive 
species 

ies on the 
es 

 the 
tor and species 

ive woo
stry, wh
e risk t

biodiversity of invasive non-
species.  

Precautionary approaches to the planting 
of non-native species could limit the ability 
to diversify species choice for timber 
production and new native woodland 

Strong but flexible polic
introduction of non-native speci
could facilitate adaptation in
forestry sec
diversification in nat
and commercial fore
protecting against th

dlands 
ile 

o 
native 

planting.  

Timber 
demand 
Code for

– 
 

 
te

nt and 

nd for timber 
le management 

diversity 
and planting on 

f species used in 
sustainable 
homes 

Increased use of timber in
construction could stimula
woodland manageme

 
Risk of increased dema
leading to unsustainab
practices, and reduced species 

woodland creation.  through focusing new woodl
the current limited range o
construction.  

National 
adaptation 
policy 
framework 

 national adaptation
rwa

o

ctor 
adaptation strategies to be developed 

entation of CC 
s functions. 

A strong  policy 
rd the 

A requirement for holistic cross-se
framework could drive fo
implementation of adaptati
across FCE’s functions. 

n could delay the implem
adaptation across FCE’

Changes in 
forestry 

orce) 

Reduced regulation (‘hassle factor’) 

Reduced protection for woodland 
could encourage woodland creation 
(and landscape adaptation) through 
addressing issue of permanent and 

Reduced regulation through the concept of 
lt in 

t practice and 
 UKFS and CC 

Guidelines. 

Reduced regulations could result in 
inappropriate woodland creation and 
negative impacts on the ability of 

regulation 
(industry-led 
Task F

could encourage woodland creation 
and therefore landscape-scale 
adaptation. 

‘earned recognition’ could resu
unsustainable managemen
reduced implementation of

                                       
8 Reduced scrutiny and administrative burden for woodland owners with a track record of good 
forest management practice through the introduction of the concept of ‘earned recognition’ 
was recommended by the Forestry Regulation Task Force in their report published in October 
2011. 
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irreversible land use chan

More stringent implementa
UKFS (and Cl

ge  

tion of 
imate Change 

ote climate 

e burden 
g licenses 
ion of ‘earned 
courag
nt and 

ion

biodiversity to adapt to climate change.  

Guidelines) would prom
change adaptation. 

Reduced administrativ
associated with fellin
through the introduct
recognition8’ could en
woodland manageme
opportunities for adaptat

e 

. 

Biodiversity/ 
nature 
conservation 

e o
cale 

ample through 
tural Environment White Paper 

h 
s.  

g focus on native biodiversity – 
at the expense of a consideration of 
European/ global biodiversity could limit 
adaptation on the PFE and through forestry policy Na

Strong support for the rol
woodland in landscape-s
adaptation (for ex

f A very stron

would enhance the ability of
achieve adaptation throug
and enabling function

 FC to 
G&R 

regulation and guidance. 

Policy – international 

Global tr
agreeme

ade 
nts  

call
easing
 the s

(coupled with EU 
 be viewed as, 

tly, limiting the ability to prevent the 
 diseases of 

Changes in global trade tari
shipping costs could reduce
relative costs of domesti
produced timber, incr
economic resilience of

ffs and 
the 
y 

Global trade agreements 
policy on Plant Health) could
curren

 the 
ector.   

importation of insect pests and
forest trees.  

EU Water 
Framework 
Directive 
(WFD) 

h
est Services 

ry sector to 
level 

The WFD will provide a stron
for joint working with NE an
helping to deliver FCE’s desi
adaptation outcomes beyon
specific WFD objective deliv

tions in some areas 
ential for woodland 

creation (and the development of woodland 
habitat networks). 

uld lead to 
es on PFE, 

tibility to wind throw. 

WFD is a strong driver for w
creation, and is likely to en
the effectiveness of For
in enabling the forest
contribute to landscape 

oodland 
ance 

Water resource limita
could limit the pot

adaptation through woodlan
creation. 

d 

g focus 

Meeting WFD requirements co
reversal of drainage schem
reducing productivity and enhancing 
suscep

d EA, 
red 
d 
ery.  

EU Soils 
Framework 
Directive 

Soil protection would be a d
woodland creation on erosio
agricultural and moorland soils.  

anagement costs 
easures become 

more stringent (in combination with 
increased rainfall). 

Increased protection for peat soil carbon 
could result in increased woodland loss on 
PFE, fragmenting and reducing area of 
woodland habitat. 

river for 
n-prone 

Potential for increased m
on PFE if soil protection m

EU Habitats 
Directive 

 Inflexible national interpretation (with 
respect to native and protected species) 
could limit adaptation on the PFE and 
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through forestry regulation and guidance. 

EU Renewabl
Energy 
Directive 

om
g for w
reation

land 
management contributing to
landscape and stand-scale 
adaptation, respectively. 

rgy forests 
ith reduced 

ulting in negative impacts on 
 to contribute to 

on. 

ncreased biomass demand to 
nsustainable 

es and reducing the 
resilience of woodlands.     

e Increased demand for bi
could enhance fundin
designed woodland c
incentives for wood

ass 
ell-
 and 

Risk of poorly designed ene
(particularly in combination w
regulation) res

 
the ability of new woodland
landscape-scale adaptati

Potential for i
lead to the adoption of u
management practic

EU Climate 

 

 may present 
f 
e
s

Uncertain, but may place constraints on 
 the PFE. Change 

Directive

Uncertain, but
opportunities for funding o
adaptation measures (deliv
through Grants, Regulation
enabling functions). 

red 
 and 

adaptation programme for

United Nation
Framework 
Convention o
Climate 
Change 

e agreement 
ties for 

ation through 
rading. 

on in 
r
ce

truction,
(an

A strong carbon market promoting carbon 
storage in biomass could reduce the level 
of management in English woodland, 
limiting adaptive capacity. 

s 

n 

A global climate chang
could present new opportuni
funding woodland cre
carbon markets and t

(UNFCCC) 
Changes in the way carb
harvested wood products a
accounted for could enhan
use of wood in cons

e 
 the 
 

promoting management 
adaptive capacity).  

d 

Conventio
Biolog

n o
ical 

Diversity 

re
n o

nd increased 
e). 

tation (with 
respect to native and protected species) 
could limit adaptation on the PFE and 

tion and guidance. 

n New opportunities for arbo
contribute to conservatio
biodiversity (a

(CBD) 

ta to 
f global 

Inflexible national interpre

recognition of their valu through forestry regula

Common 
Agricultural 
Policy (CAP) 
reform 

i

eform
 on 

a

dies and 
it 

and funding) for woodland 

Potential for increased fund
woodland creation and 
management, if CAP r
a greater emphasis
environmental (axis 2) me
and CC adaptation.  

ng of 

 places 

Increased agricultural subsi
reduced axis 2 funding could lim
opportunities (

sures 
creation. 

Renewable 
t Fuel 
 

Increased demand for biomass 
could enhance funding for woodland 

 for 
contributing 

to landscape and stand-scale 
adaptation; dependent on 
development of second generation 
biofuels that use woody biomass as 
a carbon-efficient feedstock. 

sts 
(particularly in combination with reduced 
regulation) resulting in negative impacts on 
the ability of new woodland to contribute to 
landscape-scale adaptation. 

Potential for increased biomass demand to 
lead to the adoption of unsustainable 
management practices, reducing the 
resilience of woodlands.     

Transpor
Obligation
(RTFO) 

creation and incentives
woodland management 

Risk of poorly designed energy fore

Economic 

Biodiversity Potential funding source for  
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offsets  woodland creation to enhance land-
scape adaptation and new habitat. 

Land use 
 

 nd/or real barrier to woodland 
ial to act as a bar 

n. 
competition

Perceived a
creation, with the potent
to woodland expansio

Agricultural 
pressures 

cto
and opportu

 to
iated w

.  

limit 
ties for woodland creation 

ship payments 
eparated from 

A thriving agricultural se
provide funding 

r could 
nities 

A thriving agricultural sector could 
opportuni

for woodland creation and
additional costs assoc
adaptation measures

 meet 
ith 

(particularly if land steward
decline or are further s
woodland incentives). 

Fossil fu
prices 

el 
 secto
 and 

uld lead 
gy forests and 

silience 
scale. 

Increasing fossil fuel prices would 
promote the woodfuel
woodland management
woodland creation. 

r, 
Increased demand for woodfuel co
to poorly designed ener
unsustainable practices, reducing re
at landscape and stand 

Economic 
f 
cto

 sector could 
d 

t a
addi

lementing 
n measures.   

Impacts of global economics, currency 
pply/demand 
e UK forestry 

dland creation and 
management.  

resilience o
forestry se r 

enhance levels of woodlan
creation and managemen
provide funding for the 
costs associated with imp
adaptatio

A strong forestry

nd 
tional 

fluctuations and global su
dynamics could weaken th
sector and limit woo

Global timb
availab

e
ility 

i

resilience of the forestry sec
promoting woodland creatio

ty could lead to 
t practices and 

e resilience. 

r Declining global timber ava
will enhance the economic 

lability 

tor 
n and 

Declining timber availabili
unsustainable managemen
reduced climate chang

management.  

Carbon 
markets 

r woodland 
ding possibly on the 

If biodiversity and carbon objectives are 
not in balance (i.e. native woodlands and 
commercial forestry), the ability to adapt 
woodland biodiversity to CC would be 
limited. 

Funding opportunities fo
creation, inclu
PFE. 

Nitrogen 
e a m

sing prices would mak
woody biomass a more attra
feedstock for second generation 
biofuels due to high C:N ratio – 

o . 

 
fertiliser pric s use change to woodland 

attractive option.  

Increa

Increasing prices could make land 
ore 

e 
ctive 

promoting woodland creati n

Changes in tax 
regime for 
forestry 

Changes in the tax regime that 
promoted woodland creation and 
management could enhance 
resilience. 

Changes in the tax regime that promoted 
woodland planting or commercial forestry 
could lead to inappropriate woodland 
creation – but low risk due to EIA 
regulations and UKFS. 

Environmental 

Water Quality Measures to promote water quality 
present opportunities for woodland 
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creation. 

Water 
availability 

ts
a mor
ding 

dapting 
ge. 

lability becomes 
e change), 

for woodland 
removal in water-restricted catchments, 
reducing woodland habitat connectivity. 

In water-limited catchmen
broadleaf woodland is 
attractive option, provi

, native 
e 
greater 

As summer water avai
restricted (as a result of climat
there may be pressures 

opportunities for a
biodiversity to climate chan

Flood severit
frequency 

s 
d creation 

ion. 

rn
nd

ingly inun

 y/ Flood alleviation provide
opportunities for woodlan
as a ‘soft engineering’ solut

Opportunities for Forestry (flood 
plain woodland) as an alte
(productive/ economic) la
land that is increas

ative 
 use on 
dated.  

Windstorm/ 
 

ide 

l 
 
en

n existing woodlands.   

Loss of woodland habitat (in short term); 
forestry sector, 

y timber 
reducing prices.  

catastrophic
events 

Disturbance events prov
opportunities for regeneration and 
adaptation through natura
processes; there are also
opportunities for enrichm
planting i

t 

economic losses to the 
potentially compounded b
‘flooding’ the market and 

Waste dispos ties 
ancing 

and 
eation and 

 

Waste disposal (sewage sludge/ ‘water 
polishing’) to woodland is likely to impact 
negatively on woodland ground flora, 
reducing its resilience to climate change. 

al May provide funding opportuni
for the forestry sector, enh
its economic resilience 
promoting woodland cr
management. 

Land qualit
change 

y 

 an 
alternative land use. 

Climate change (among oth
factors) is likely to alter the 
of agricultural land (e.g. los

er 
quality 
s of 

 

peat in fenland) providing 
opportunities for forestry as

National/ 
 

Contribution to domestic GHG 
rgets likely to 

ion and 
ble energy. 

tant for 
G emissions. 

Risk of unsustainable management practice 
and inappropriate woodland creation to 
help meet national GHG emissions 
reduction targets – unlikely due to UKFS, 
EIA and Felling Licence regulations.  

global GHG
emissions 

emissions reduction ta
promote woodland creat
management for renewa

May be particularly impor
reducing farm-level GH

Social 

Consumer-led 
environmental 
pressure 
(carbon foot-
printing) 

Farm-level GHG accounting to 
reduce the ‘carbon intensity’ of 
agricultural commodities to meet 
consumer/retailer requirements 
would promote woodland creation 
and management (woodfuel). 

 

Food security 
policy 

Sustainable intensification of food 
production could provide oppor-
tunities for woodland creation and 

May limit opportunities for woodland 
creation. 
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management, promoting 
adaptation. 

Farm 
n

ties for 
an e-
e stream. 

 
diversificatio  woodland creation and m

ment as alternative incom

Likely to present opportuni
ag

Change in lan
ownership 

al land ownership, 
with less of a focus on agricultural 

ote 

 d Changes in rur

production, would prom
woodland creation.    

 

Energy 
security 

ood
od

ent.   

stainable forest 
nt and inappropriate woodland 

Promotion of domestic w
market could promote wo
creation and managem

fuel 
land 

Potential for uptake of unsu
manageme
creation. 

Human health 
asthma/ 
fever and 

hay 

sport/ rec-
reation policy

Promotion of outdoor recreation 
 
o

te secto

Limitation on range of species available for 
ing, particularly in 

Potential barrier to woodland creation. 
 

and potential opportunities
revenue generation for wo
sites (PFE and priva

for 
dland 
r). 

restocking and new plant
the urban environment. 

Education/ 
public 

tandin

Opportunity to increase 
understanding of the need t

ake 
 and 

nding of the  benefits of 
dland management (including deer 

bility to enhance 

pe change 
ion 

unders g to climate change and t
decisions (in a forestry
landscape context). 

o adapt 
Lack of understa
woo

difficult control) could affect the a
resilience. 

Public resistance to landsca
could limit woodland creat
opportunities.   

Practical 
contribution of 
Big Society 

itiatives co
enhance the level of woodland 
creation and management a
bring forward adaptation measures

vernment/FC coupled 

 in a lack of uptake in 
dland management 

ion measures.  

Community led in uld Reduced role for Go

nd 
to lack of effective community-led 
initiatives could result

. woodland creation, woo
and effective adaptat

Recreational 
demand 

Potential income stream pro
woodland creation and 
management. 

oodland 
tems, including '‘anti-social 

behaviour’, reducing resilience. 

ease transfer 

Requirement to maintain woodland 
dition, set 

t pressures from 
climate change.    

moting Additional pressure on w
ecosys

Conduit for pest and dis
between woodlands. 

infrastructure in good con
against increasing direc

Technical 

Quality of 
adaptation 
guidance 

High quality, detailed, adaptation 
guidance is likely to promote the 
uptake of appropriate adaptation 
measures.   

A lack of high quality guidance (due to 
limited research funding or for ‘technical 
reasons’ (i.e. agreed adaptive solutions not 
available). 

Approach to If progress is made in developing The planting of GM trees could lead to 
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geneti
modifi
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(GM) in 
forestry 

c
 so

ease r
aterial for 

ion, also
f speci

 woodland 

Potential negative impact on native 
nce to climate 

GM planting stock and is ac
to EU/national policy and
potential for pest/ dis
and drought resilient m

eptable 
ciety, 
esistant 

public reaction and resistance to
creation in general. 

new woodland creat
widening the choice o

 
es.  

biodiversity and resilie
change. 

Developmen
of biosecur

t
ity 

lutions 

ecies for 
woodland creation (i.e. those 
currently subject to moratoria could 

Potential negative impact on native 
biodiversity and resilience to climate 
change. 

 

 Wider palate of sp

so
(chemical and 
silvicultural)  

become available again). 

 

6 Outline Adaptation Plan 
The current focus of climate change actions are outlined in Defra’s refreshed Climate 

.1, below. These 
restry actions committed to in Defra’s Climate Change Plan 2010, 

p hich have now 
b

T te, May 2011.  

Change Action Plan, published in May 2011, as summarised in Table 6
replace the fo
ublished in March 2010 and described in Section 1.4, the majority of w
een completed. 

able 6.1. Forestry actions from Defra’s Departmental Adaptation Plan Upda

Completed actions 

 ge Action Plan for the Public Forest Estate in England has been completed.  
 Guidelines (and practical guidance) to support the UK Forestry Standard 

 s for the private 
he key benefits of 

 A Climate Chan
 Climate Change 

have been completed and are awaiting publication.  
 The Woodland Carbon Task Force has been established, with leading role

sector and civil society, promoting landscape scale adaptation as one of t
woodland creation. 

Proposed future actions 

  help target 
ion co-benefits, including flood 

y to adapt.  
 elp to ensure that new and existing 

s, climate 

 The Forestry Commission will report under the Adaptation Reporting Power in early 
summer and develop practical guidance to support implementation of the revised UK 
Forestry Standard and its Forest and Climate Change Guidelines.  

 The Forestry Commission and Defra will work to incorporate woodland adaptation measures 
in the post 2013 Rural Development Process and CAP reform.  

 The Read Report recommendations on adaptation will be prioritised through the Forestry 
Commission publishing a 'Climate Change and Forestry Research' extension to the 'Science 
and Innovation Strategy for British Forestry'. 

 The Woodland Carbon Task Force will develop a strategic framework to
woodland creation to where it can best deliver adaptat
alleviation and the creation of woodland habitat networks to help biodiversit

 The work of the Biosecurity Programme Board will h
woodlands are resilient to the future risks presented by pests and disease
change, and interactions between them.  
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Although the majority of actions are already being progressed, all are su
Government’s response to the recommendations of the Independen
(April 2012) and the Forestry Regulation Task Force (October 2011). Fu
may

bject to 
t Panel on Forestry 

rther actions 
 also arise as the National Adaptation Programme is developed during 2012, 

ent in January 

Further details on some of those actions listed above, together with an indication of 
s) will be delivered through FCE’s main functions, are given 

at Great Britain-
eral (and 
 country. 

 Board Level 
 

Board (FEMB) 
d of Forest 
ectively. Risk 

e climate change. 

and following 
 comprehensive staff consultation, the National Expertise Team (formally Policy and 

Programmes Group), Grants and Regulations and Regional Engagement functions 
t together as a single unit - Forest Services. This new structure will 

cross the 
olicy and delivery 

modelling for 
 Climate 

Impacts Programme (UKCIP02 Climate Change Scenarios and UKCP09 Climate 
Projections: Hulme et al., 2002; Murphy et al., 2009). Research on impacts and 
adaptation that has been undertaken to date, including recommendations for practical 
action in England’s woodlands (Ray et al., 2010), can be found in a series of Forest 
Research publications (see Sections 1.8 and 1.9) which are available from the Forest 
Research website. FCE have also published internet-based guidance to support 
implementation of the UKFS Forests and Climate Change Guidelines. Further evidence 
and practical guidance will be made available to support the Climate Change Action 

following publication of the first National Climate Change Risk Assessm
2012. 

how they (and other action
in the following sections.   

6.1 Governance 
At a strategic level, the climate change agenda will continue to be led 
level by the Climate Change Strategy Group chaired by the Director Gen
Director England) and involving climate change and policy leads for each

In England, climate change adaptation will be championed at Executive
(and through the England National Committee) by the Head of Forest Services. In
turn, responsibility for adaptation on the Forest Enterprise Management 
and Forest Services Management Board (FSMB) will be through the Hea
Management and the Head of Sustainable Woodland Management, resp
registers for both FEMB and FSMB will be updated to explicitly includ

In response to the need to restructure FCE to meet the SR10 settlement 
a

have been brough
streamline the implementation and facilitation of adaptation measures a
wider woodland resource of England, through better alignment of p
functions.   
    

6.2 Evidence 
The plan takes its evidence, in the main, from Forest Research. Climate 
future impact studies will continue to use resources published by the UK
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Plan for the Public Forest Estate and adaptation in private sector woodland
will include release, in early 2012, of an updated internet-based ve
Site Classifi

s. Guidance 
rsion of Ecological 

cation that includes climate change projections (ESC-CC). Forest 
outlined in 

ad et al., 
 climate change 

 research gaps 
e 6.2. One of the 
.1) is to 

e gaps through the Forestry Commission 
cience and 

 This will be achieved through the review of 
t

T ptation identified in 
t

Research’s current climate change-related research programmes are 
Section 1.12.  

The Read Report – Combating Climate Change: a Role for UK Forests (Re
2009) – was published in 2009, providing evidence at UK-level on
impacts, mitigation and adaptation for the forestry sector. Sixty seven
were identified, with those relevant to adaptation summarised in Tabl
actions committed to in Defra’s Departmental Adaptation Plan (Table 6
prioritise research to address these evidenc
publishing a 'Climate Change and Forestry Research' extension to the 'S
Innovation Strategy for British Forestry'.
he Science and Innovation Strategy in 2012/13. 

able 6.2. Research priorities relating to climate change impacts and ada
he Read Report. 

Research priorities: understanding future impacts  

 tional level combining the practical applicability 
nd-level, 

ination and other critical processes. 
 e change to 

tions based on model simulations. 
 and epidemiological 

f future outbreaks under a changing climate. 

 Developing modelling capacity at the opera
of knowledge-based decision support systems with the more theoretical, sta
process-based models. 

 Identifying the effects of rising temperatures on germ
 Learning from climate analogues to explore tangible impacts of likely climat

accompany predic
 Understanding risks to biosecurity, including through Pest Risk Analysis 

modelling o

Research priorities: Adapting UK woodlands to the changing climate  

 to 
 matched by studies on how their populations and distributions 

  which factors will become limiting for which species at a 

 change factors will change disturbance regimes of 

 ranslocations 
and genetically improved trees. 

 Improved modelling of how climate impacts on other land uses and societal behaviour will 
impact on trees, woods and forestry. 

 Improved monitoring and modelling of the degree to which more varied composition and 
structure improves resilience including economic. 

 Improved understanding of appropriate decision making methods, including methods of 
dealing with uncertainty and the integration of multiple societal values. 

 Developing practical ways of applying research results to effect change across landscapes.  

 Development of databases and knowledge on how different species are expected 
respond to climate change
are actually changing. 

 Improved understanding as to
regional level.  

 Improved understanding of how climate 
wind, fire, pests and pathogens. 

 Exploration of the scope for, and limits of, ‘technical fixes’ such as species t
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Research priorities: Helping society to adapt  

 aracterise the 
nd woodlands. 

  in towns and cities 
ational forest inventories. 

  precipitation by 
trees, urban tree effects on soil infiltration and sustainable urban drainage.  

odland component of green infrastructure, and 
further research on the role of woodlands and forests in flood management. 

 Decision support systems are required to integrate understanding and to ch
structure, function and economic benefits of urban and peri-urban trees a

 A better understanding of the nature and extent of trees and woodlands
and inclusion of urban and peri-urban trees and woodlands in n

 An improved understanding of the interactions between interception of

 Guidance on the optimum tree and wo

6.3 Outreach and Guidance 

6.3.1 The challenge 
The changing climate presents a challenge for forest management in
crops take many years to mature, and the planning horizons for forest
inherently long. There are many uncertainties associated with climate ch
this has proven to be a barrier to the implementation of adaptation st

Numerous studies on the impacts of climate change on woodlands in th
been published. Recommendations on how practitioners can adapt their 
increase resilience are also available. However, this information is oft
in a way that practitioners are likely to use or learn from. Furthermore,
around climate projections and the likely consequences have led to cau
the available guidance and a desire not to ‘upset the status quo’ until th
much clearer. This has resulted in the focus being on ‘win-win’ or ‘no-re
often with a degree of ambiguity as to what actions woodland manag
taking. Decisions on more extreme interventions – for example, plan
that have only been planted on a trial basis in England, to date – tend

 England. Tree 
ry are 

ange, and 
rategies.  

e UK have 
forests and 

en not accessible 
 uncertainty 
tion in much of 
e evidence is 
grets’ actions, 

ers should be 
ting tree species 
 to be deferred. 

ons need to 
forestry sector 

sions set against 
 to establish 
cluding the 
regulation.  

Landowners and forest managers often work in some isolation from each other. Those 
in the forestry sector tend to be pragmatic and work but show caution when asked to 
work with new ideas, and are uncomfortable with uncertainty. However, forestry fora 
and societies, such as the Royal Forestry Society, Institute of Chartered Foresters, 
regional Silvicultural Groups, the Country Land and Business Association, and trade 
shows where practitioners gather to discuss current issues, provide opportunities for 
effective communication on adaptation. These meetings are often field-based, looking 
at practical implementation of expert advice. It is this hands-on learning that engages 

However, because of the long planning horizons for forestry those decisi
be taken now for them to be effective in the climate of the future. The 
therefore stands apart in needing to take, in some cases, radical deci
a relatively high level of uncertainty. Considerable support is required
conditions that will enable woodland owners to take those decisions, in
provision of advice, exemplars of best practice, incentives and effective 
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best with field managers. However, the lack of clear guidance on adap
has generally resulted in adaptation being discussed as a theoretical c
than as an issue requirin

tation actions 
oncept rather 

g urgent action. This is born out by the lack of requests to 
l 

e overall supply 
erial for which there has not been a market 

in the past carries with it an element of risk. For them to take on this risk they will 
hat field managers will buy their stock. However this will not happen 

s to be done, they 
ny risk. This 

ome more resilient to the changing climate leading to 
d condition over time and a decline in the ecosystem services, 

articular 
ainst an uncertain 

ptation 
 must also 

 action. This will 
gy and plan 

 the different 
e plan will need to 

roaches to 
istakes, 

making effective monitoring and recording together with the sharing of lessons 
 and failures) critical – the approach of adaptive forest management. 

tions, was recognised when the 
 will be shared with 

mple of adaptation in action. The Plan recognises that 
risk is an issue, and encourages staff to not be risk averse, and encourages innovation 
and learning. 

6.3.4 Response 
FCE will work with forestry sector organisations in England to: 

 interpret the advice of scientists into unambiguous practical solutions; 

 develop a communication strategy; 

plant nurseries for more southerly planting stock rather than the more conventiona
planting stock of local origin. 

Associated downstream industries, such as nurseries, are critical in th
chain. To grow on and supply planting mat

need to know t
unless adaptation strategies are shared in the field. 

6.3.2 The Risk 
If field practitioners are not engaged with, and shown what need
will not implement adaptation strategies that are considered to carry a
means forests will not bec
degrading woodlan
including timber production, provided by those woodlands. This is a p
challenge because those actions need to be taken now, but set ag
future and for ‘theoretical gain’. 

6.3.3 Implications 
Communication, using appropriate tools and language, are critical if ada
processes are to be initiated with some urgency. Recommendations
encompass uncertainty in a way that avoids ambiguity and delays
require the development and implementation of a communication strate
which goes across the forestry sector. This plan will need to recognise
learning styles of different practitioner groups. Those that deliver th
make scientific language simple and clear cut, but allow for different app
adaptation. It will also be important to acknowledge that there will be m

learned (success

The importance of case studies and exemplars of ac
Climate Change Action Plan for the PFE was drafted. The Plan
others in the industry as an exa
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 develop a communication plan; 

 deliver effective communications in support of the UKFS Forests and Climate 

h 
 answers 

 origin. They will need to be able 
have a sound understanding of the financial 

hese.  

edia including: 

nds and case study sites; 

d’s forests, 
means that there are inherent risks for practitioners. This is dealt with for the PFE 

 private sector lost revenues and 
ns. These 

 them. 

se to climate change risks for FCE’s regulatory and grant-aid functions are, 
at least in part, covered by other functions of FCE, FCGB and FR. Many of the 

ole associated 
ement of regulations and the requirements of the UK Forestry 

nd management 
rch 

 context of 

 framework 
and  English Woodland Grant Scheme are in the context of climate change was 
undertaken in 2009. The objective was to identify those aspects of regulation and 
grant aid that either acted as a barrier to climate change adaptation (and mitigation) 
or did not actively support adaptation measures. The review was based on the 
requirements of the revised UK Forestry Standard and, in particular, on the draft 
Forests and Climate Change Guidelines (FCCG). As a result of the delayed publication 
of the revised UKFS (November 2011), the scoping review has not been progressed, 
although modifications to EWGS are in train responding to publication of the Practice 

Change Guidelines. 

The Plan will need to be delivered in a practical, hands-on, manner by colleagues wit
experience and knowledge if it is to be credible. They will need to know the
to challenges such as plant supply of new species or
to call on expert advice, as required, and 
incentives available and regulations surrounding t

The plan will use a range of m

 hands-on visits to exemplar sta

 meetings between practitioners; 

 clear concise written guidance; 

 web resources, including social media. 

The uncertainties of climate change, and the best way to adapt Englan

within the Climate Change Action Plan. Within the
inappropriate decisions requiring future corrective action are key concer
risks will therefore need to be highlighted, including mechanisms to minimise
 

6.4 Regulation and grant-aid 
The respon

regulatory aspects are outwith the remit of FCE, while the advisory r
with both enforc
Standards and the administration of grant aid for woodland creation a
are dependent on high quality guidance emerging from the FC’s Resea
Programmes.  

6.4.1 Scoping review of grants and regulations in the
climate change 
A scoping review to establish how fit-for-purpose the current regulatory
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Guide for Ancient and Native Woodland in England, and to the new threats posed by 
). 

ssessment of ability of existing grants and regulatory frame-
Change 

odland Grant 
 change 

 on the basis of 
grammes 

ral England and 
e and 
of UKFS and 

 was, however, 
his conclusio n propriate and 

adequate guidance is provided any policy eing addressed.  

he ability of the existing grant-ai work to support 
he draft Forests and Climate Chan FC, 2009b).  

pests and diseases (specifically, Phytophthora ramorum infection of larch

6.4.1.1 A
work to support and implement the Forests and Climate 
Guidelines  
An analysis of the ability of the regulatory framework and English Wo
Scheme to support the individual Guideline bullets relevant to climate
adaptation is presented in Table 6.3. The conclusion drawn, largely
workshop discussions involving representatives from FCE Policy and Pro
Group, FCE Grants and Regulation, Forest Enterprise England, Natu
Environment Agency was that, to a large extent, there was sufficient scop
flexibility in the regulatory framework to accommodate the requirements 
the Forests and Climate Change Guidelines. An important caveat
applied to t n; that implementation ca

, including 
only proceed if ap
conflicts b

Table 6.3. Analysis of t
Guideline bullets from t

d and regulatory frame
ge Guidelines (

Guideline bullet Potential Activity (and potential Potential Regulatory 
perverse outcome). Measures 

Forest Design and Planning 

Aim to diversify age and sp
composition at the forest le

ec
ve

Scoring system adjustments 
and simplification. 

ies 
l. 

 

Review species suitab
below) over time in F

ility (se
orest Plans. 

 as available. e  Advice

Consider alternatives to 
systems such as continuou
where suitable sites and spe
comb

clear
s 

c
inations allow. 

able spe
en

d associated g

ses flexible. fell 
cover 
ies 

Could hinder desir
change; develop an evid
rationale an

cies 
ce based 

uidance. 

Proces

Maintain a range of stand 
structures and silvicultural 
approaches. 

cov try Complex approaches to 
grants needed, but under 
consideration. 

Encourage continuous er fores

Develop contingency pl
wind, fire, pest and disease
outbreaks, 

ans for 
 

appropriate to sca
forest. 

s on forest 
his as
. 

tively to shift emphasis; 
incorporate in planning 
template. 

 strategies 
Could modulate grants 
effec

le of 

Increased emphasi
planning; interpret t
to minimise impacts

Consider projections of changes to 
rainfall patterns when specifying 
culvert and road design. 

Environment Agency could provide 
new recommended designs. 

Advice. 

Adaptive management 

Review rotation lengths in 
response to changing productivity 
and wind risk. 

Shorter rotations might be 
appropriate if faster growth and 
windier; impacts on processing 

Accept through felling 
licensing. 
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sector. 

Review planting seasons i
response to changing con

n 
ditions 

ss and 
ation. 

No measures  

and establishment succe
promote natural regener

Consider augmenting natural 
tin
ke

 Modify scoring/requirements. 
regeneration through plan
where species diversity is li
be limited. 

g 
ly to 

Review pest and pathogen ri
ans as conditions 

dence 

lans from 
applicants – “risk 
assessment”;     phyto-

g may conflict 
with more standing deadwood. 

Modify scoring/requirements. sk Require mandatory p
management pl
change, and further evi

sanitary fellinbecomes available. 

Species selection 

Use idea of “site adapted”.  Consult the relevant clim
change guidance on s
choice and risks of new
pathogens when se

ate 
pecies 

 pests and 
lecting species. 

Diversify the range of specie
planted to meet management 

s 

objectives and reduce risk 
 and

Nothofagus replaces beech
example. 

scoring/EWGS WCG 
requirements. 

, as an Modify 

wherever soil conditions
predicted climate allow. 

 

Consider planting a range of 
origins of native species, including 

Amend EWGS guidance.  

local origin material. 

Consider a proportion of non-
locally native species in ne
native woodla

w 
nds; restrict choice 

pean origi
/o

 na
near native or near contin es 
(“Frontier species”); consider future 

 restricted by 
forestry act and felling licence 
conditions, replace like for 

tive; accept 
ent nativ

Could beRedefine or avoid term

like. n and 
r FR. 

ecological roles. to continental Euro
take advice from JNCC and

Adaptation and landscape ecology 

Avoid fragmenting existing
habitats and consider th
of new woodland on the eco
of adjacent

 p rity 
e impacts 

logy 
 sites. 

More new woodland which
buffers fragmented woods

 scoring to favour 
ts linking woodland 

habitats. 

 links or 
. 

Adjust
projec

rio

Improve the ecological 
connectivity of the landscape for 
woodland species by extending 
and linking woodland habitats. 

Prioritise for woodland creation; 
“JIGSAW” England-scale projects. FCE 
need to consider scale of aspirations 
with others. 

Adjust EWGS Scoring and 
locational supplements. 

Control or remove populations of 
problem invasive non-native 
species from woodlands and their 
surroundings. 

 Develop standard cost 
models; adjust EWGS 
Scoring. 
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Take opportunities to extend 
existing semi-natural woodland.  

Buffer planting field marg
woodlands. 

s compliance/ 
Environmental Stewardship 
requirements; adjust EWGS 
scoring. 

ins near Relax cros

Environmental protection 

Plan drainage and riparian areas 
in accordance with the Fores
and Water Guidelines. 

ts 
Can be complex, e.g. del
peak can be unhelpful at 

ay of flood 
confluence. 

 

In siting new woodland, consider Win-win measure, delivering other Adjust scoring under EWGS. 
the potential benefits in rel
flood alleviation, water quali
other ecosystem services. 

ation to 
ty and 

objectives. 

In urban situations, consider the 

mpacts of 

More urban woodland, and street 

 

Planning – compensatory 
ing. 

 

potential benefits of woodland and 
trees in reducing the i

trees. plant

the climate change. 

6.4.1.2 Measures demanding further exploration to delive
change objectives 

The scoping review also concluded that 15 potential measures deman
exploration, covering both mitigation and adaptation (and, for some
delivery). All 15 measures are included in the following section to reflect co-delivery 
and that some mitigation measures may also have implications for adaptati
measures have already been implemented through ongoing work to
of EWGS. Others are subject to Government’s response to the recomm
the Independent Panel on Forestry (April 2012) and the Forestry R

r climate 

ded further 
, combined 

on. Some 
 improve delivery 

endations of 
egulation Task 

Force (October 2011). Practice guidance developed to support the revised UK Forestry 
and other) measures that comprise the next 

e. The ongoing 
ew financial 

ns with grant-
tions. 

Potential measures to reduce emissions  
1. Greater protection of forest soil carbon through EWGS:

Standard and the nature of forestry (
Rural Development Programme (post 2013) will also be of relevanc
work of the Woodland Carbon Task Force, particularly in relation to n
models for incentivising woodland creation and management, interactio
aid and uptake of the Woodland Carbon Code are also material considera

 primarily a mitigation 
measure; however, retention of soil carbon will also maintain soil water holding 
capacity and nutrient sustainability. Specific measures identified include (a) 
withdrawal of payment for cultivation of organic soils and the application of negative 
scores for Woodland Creation Grant and (b) greater consideration of soil carbon in EIA 
determinations.  
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Potential measures to enhance forest sinks 
2. Increase in woodland creation rates through EWGS: Primarily a
but significant opportunities for landscape adaptation (habitat netwo
management) through woodland creation. Specific measures include
Woodland Creation Grant (W

 mitigation measure, 
rks, water 
 enhanced 

CG) payment. Issue largely overtaken by work of the 
woodland 

conifers, particularly 

Woodland Carbon Task Force and the aspiration to increase the level of 
creation through private finance9. 

3. Use of EWGS to increase sequestration through greater use of 
in regenerating existing woodlands: Largely mitigation, but diversification of species 

hieved 
eration 

 ramorum.   

and woodland types also represents an adaptation measure. Could be ac
through increasing WCG intervention rate. Support for enhanced regen
payments currently being considered in the context of  Phytophthora

4. Supporting short rotation forestry (SRF) under EWGS: Primarily mitig
potential landscape adaptation role (water manageme

ation, but also 
nt). WCG could be extended to 

of woodland 
this issue, 

uld be viewed as 

oodlands for 

apply to SRF. A significant barrier to uptake is the permanent nature 
creation; relaxation of Felling Licence regulations for SRF could address 
although the cessation of the presumption in favour of restocking co
deviating from the principles of Sustainable Forest Management. 

5. Relaxation of Felling Licensing to facilitate utilisation of neglected w
woodfuel: Delivers both climate change mitigation (renewable energy) 
(enhanced regeneration and diversity of structure) objectiv

and adaptation 
es. Four options were 

reshold for 
dland Planning 
restry Act so 

that thinning is an exempt activity if UKFS conditions are met. All are relevant to the 
stry Regulation Task Force.  

widen options for 

considered: (a) reduced information burden for applicants; (b) raised th
requiring a Felling Licence application; (c) establish link between Woo
Grant and 10 year ‘blanket’ permissions for estates; (d) amend the Fo

recommendations of the industry-led Fore

6. Use of EWGS to facilitate more management for woodfuel and to 
resilience: Would deliver both mitigation and adaptation objectives
support identified as a potential measure, which has subsequently been
by the Woodfuel Woodland Impr

. Greater EWGS 
 superseded 

ovement Grant and enhanced funding for access. 

Potential measures to promote adaptation 
ersity of structure 7. Use of EWGS to implement continuous cover forestry for more div

and composition: Likely to enhance resilience to climate change and pest/disease 
outbreaks. Could be achieved through enhanced Woodland Improvement Grant 
payments including support for uneconomic thinning, cleaning, spacing, deer/squirrel 
management and enrichment planting. 

                                       
9 The Natural Environment White Paper (Anon, 2011) outlined Government’s aspiration for 
increased woodland creation. 
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8. Promoting new emphasis on integrated woodland management plans through 
EWGS: Woodland planning and monitoring is a key component of ad
management. Currently woodland planning grants, funded as p
a 20 year timeframe. Amendments could be made to th

aptive forest 
art of EWGS only cover 

e Plan template to cover a 
h 

ative woodland:

longer timeframe, specifically with respect to species suitability, in line wit
requirements of the UKFS Forests and Climate Change Guidelines. 

9. Supporting a more flexible approach to origin and provenance in n  
 southerly 

oth the UKFS 
d Practice 

oodland Creation 
uidance. 

pe or elsewhere:

Adaptation measure to (a) increase genetic diversity and (b) plant more
(including non-native) provenances. This measure is supported by b
Forests and Climate Change Guidelines and Ancient and Native Woodlan
Guide and should therefore become implicit in receiving an EWGS W
Grant. Implementation dependent on availability of stock and adequate g

10.  Promoting greater use of non native species from mainland Euro  
lso presents some risks in the absence of adequate 

 native species 
ines and Ancient and 

 species to 

ough EWGS:

An adaptation measure that a
guidance and future monitoring. Current EWGS WCG encourages using
of local provenance. UKFS Forests and Climate Change Guidel
Native Woodland Practice Guide both support limited use of non-native
encourage species diversification.   

11. Support for large scale creation of riparian woodlands supported thr  
tion of 

m) limits 
hrough HLS. 

cing is 
nt request to 
ctives.  

r "re-treeing" of the English 

Adaptation measure promoting flood alleviation and thermal regula
watercourses through shade. At present, minimum width requirement (30 
applications through EWGS, although the measure is also supported t
Land values also represent a significant barrier, as do costs if stock fen
required. High costs will, at least in part, be addressed through the rece
increase EWGS WCG intervention rates to meet water management obje

12. Developing grant mechanisms to achieve a majo
landscape, both urban and rural, through small woodland features: 
measure is covered, at present, by Environmental Stewardship but not s
EWGS. Woodland definitions could be amended to incorporate within EW
urban and peri-urban environment, the London Woodland Grant Scheme
activity, together with other projects underway in England that support

This adaptation 
upported by 
GS. In the 
 is a focus of 

 the planting of 

d habitat 

street trees and groups of trees, including ‘The Big Tree Plant’. 

13. Use of EWGS to promote the development of England-scale woodlan
networks: This adaptation measure, aimed at enhancing landscape-scale permeability 
and resilience could be achieved through locational supplements being paid on the 
basis of a national woodland habitat network map, such as that developed by Natural 
England. Changes to WCG scoring systems would also be required, such as those used 
in the JIGSAW programmes funded under previous Rural Development Programmes. 

14. Promotion of woodland creation through unmanaged natural regeneration on 
marginal agricultural land: Adaptation and mitigation measure for which there is some 
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uncertainty over the current situation. Scrub removal is expected under C
compliance to maintain land in ‘Good Agricul

ross-
tural Condition’, although exemptions are 

 made available 

EWGS:

available. Alternatively, a minimum Woodland Creation Grant could be
to allow landowners to retain Single Farm payment.   

15. Promoting reduced use of pesticides and fertilisers under  Although an 
e is rare in England and not 

sed. 

 have been 
r, direct support 

to farmers, are highly likely.  However support available to the forestry sector under 
the changes are in 

o which the UK 
ulation.   

 
ailable to 
e role of 

 economy. The 
hat is required to 

treach and 
 Advisory Service to be provided under the first pillar of the CAP 

d adaptation. 
mmence in the 

the next RDR is 
until the second 

stry in England in 
ct of biotic 

 forestry 
ducing 

t regulation and 
ies as well as 

preventative and restorative activity.  However, probably the most significant issue for 
the next Rural Development Programme for England will be the available budget.  

A UK-wide workshop was recently held to elicit the forestry sector’s response to the 
draft regulation. Climate change was considered in these discussions. FC will continue 
to work closely with Natural England, Environment Agency and Defra to ensure that 
appropriate adaptation measures are supported by the next Rural Development 
Programme including the delivery of a range of ecosystem services. Defra Arms 

issue in some countries, fertiliser and pesticide us
supported through EWGS standard cost models. No actions are propo

6.4.2 CAP reform/RDP development post-2013 
The reform of the CAP is due to take effect from 2014. Draft regulations
published which indicate that some significant changes to its first pilla

the second pillar (Rural Development) will be somewhat enhanced; 
response to the ‘Opinion’ of the EU Standing Forestry Committee, t
made a significant contribution, on the current Rural Development Reg

Response to climate change will be one of the key objectives of the next CAP and
consequently the Rural Development Regulation (RDR) with support av
address both mitigation and adaptation, including specific mention of th
forestry in carbon sequestration and the development of a low carbon
various measures within the RDR will facilitate the type of activity t
address the issues identified in Section 6.4.1.2, including support for ou
advice and the Farm
must include forestry aspects that relate to climate change mitigation an
The design of the next Rural Development Programme is likely to co
second half of 2012 but final proposals will not be possible until 
approved by both the European Council and Parliament, probably not 
quarter of 2013. 

One of the issues with the current RDR of particular relevance to fore
the context of climate change adaptation is the ineligibility of the impa
factors in respect of the measure that would support activities to restore
potential in forests damaged by natural disasters and fire and for intro
appropriate preventative actions. This has been resolved in the nex
support will be available to establish and improve monitoring facilit
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Length Body joint-working groups, including the Adaptation Delivery Group (see 

limate Change Action Plan for the Public Forest 

is a concise 
net (see Annex 
en established 

onger applies. 
s practitioners to recognise the urgency to act as the forests they are 

wledges that 
plement adaptation 

anaged by the 
 of climate 

d mitigation, 
creating the best opportunity for woodlands and trees to continue to deliver the 

he Forestry 
 reduce the 

aptation on 

 middle of the 
of greenhouse gas emissions scenarios. If global emissions are 

 a greater 
their long-term 

ence of 
 management 

re in a 
 to react to change.  

A  it is anticipated 
that it will on adaptation for the wider forestry sector. 
The inform on the Public Forest Estate has also been 
made publicly available to support implementation the UKFS Guidelines on Forests 
and Climate Change and encourage adaptation across England’s woodland resource.  

The Plan: 

 adopts the principle of anticipatory adaptation as this offers the highest 
potential gains for forest resilience and the benefits that forests provide;  

 takes an approach that is not risk averse; 

Section 4.5.5), will provide input to this process.   

6.5 C
Estate 
The Plan is written for practitioners managing the Public Forest Estate. It 
document using internet and intranet links to expert advice and intra
6). The plan acknowledges that the woodland managed by FCE has be
over many years in a relatively stable climate. This key assumption no l
The Plan call
managing today will mature in a very different climate. The Plan ackno
there are uncertainties, but guides and assists staff to begin to im
measures now. 

The Climate Change Action Plan (CCAP) will ensure that the woods m
Forestry Commission play their part in responding to the challenges
change. FCE’s programme of work will contribute to both adaptation an

multiple benefits of sustainable forestry. The plan is complimentary to t
Commission's Environmental Management System that is intended to
Forestry Commission's carbon foot print, but also addresses issues of ad
FCE’s built estate. 

The CCAP outlines actions to increase the resilience of woodlands in the
century under a range 
not effectively reduced and a High emissions scenario becomes a reality,
level of intervention will be required to transform FC forests to ensure 
survival. The measures outlined within the plan will increase the resili
woodlands in a changing climate and, through implementing adaptive
(i.e. incorporating monitoring and review), put forest managers of the futu
position

lthough the CCAP is written specifically for the Public Forest Estate
provide an exemplar of action 
ation provided to practitioners 
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 identifies who will participate in the activities, when this will happen, the 
 be able to monitor and evaluate 

the rate of progress towards the outcome; 

red annually and reviewed every five years. 

P g s will be 
inde

 revised UKFS and its 
hange Guidelines; progress will be 

andard, accredited 
 for the 

vironmental 
nds on non-
tly audited 

against the ISO 14001 Standard. 

ge on forestry in England are identified for the 
ndition. The Plan then goes on to describe the 

ecessary actions to achieve those outcomes. 

tives of the plan 

ans are the key instrument in ensuring resilience. Increased emphasis 
will be placed on using CCF, and the creation of mixed age and mixed species stands. 

asing diversity at both forest and stand level, will be 
ock of these species will be from more southerly origins. There 

ting within stands managed on a continuous cover basis to 
woodlands, while the 

introduction of more shade tolerant species will improve the functionality of this 
silvicultural system. 

Managing carbon within the forest: 
 protecting forest soils; 

 optimising sequestration; 

 minimising GHG emissions associated with road construction. 

process of review and learning and how we will

 Will be monito

ro ress in implementing the Plan and achieving the intended outcome
pendently verified by: 

 implementing the recommendations contained within the
underpinning Forests and Climate C
independently audited against the UK Woodland Assurance St
by the Forest Stewardship Council (FSC) and the Programme
Endorsement of Forest Certification (PEFC). 

 By managing FCE’s business in a sustainable way, within an en
management system (EMS), consistently reducing FCE’s dema
renewable resources. Progress against this will be independen

The key implications of climate chan
Public Forest Estate in its current co
desired es for 2050, and the noutcom

6.5.1 Key impera

Increased diversification to reduce risk: 
 in age structure; 

 in species;  

 genetics within species; 

 in silvicultural systems used. 

Forest Design Pl

A wider palette of species, incre
used. The planting st
will be some under-plan
introduce more southerly origin planting stock to PFE 
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Operational plans will adhere to best practice as outlined in the UK Fo
Timber harvesting will seek to optimise the yield taken from th
allowing the harvesting of stumps. Branch wood harvesting will only be 
certain sites according to best practice guidance.

restry Standard. 
e forest while not 

allowed on 
 New technologies will be 

implemented for our civil engineering on the PFE to ensure that the minimum amount 
 the structural strengths required. 

Planning f

o incorporate 
f forest fire. As these plans will create a 

 worst wind 
s will be 

xtures will mitigate 
the worst impact of disease and insect attack.  

ies of actions to 
the 5-year cycle 

an. re c a g on 
  

 6.4. Summary of actions and outcomes from the Climate Change Action Plan for the 
rest  seed su  br ct silvicultural 

s; BMR HMO - Harvesting and Marketing Officer. 

of stone is used to meet

or the expected: 
 forest fires; 

 increased water run-off; 

 more frequent storms; 

 more insect pest and disease outbreaks. 

Forest Design Planning will consider whether it is necessary or practical t
additional measures for reducing the spread o
more diverse forest age structure, this should also mitigate against the
blows. The design capacity of culverts associated with roads and bridge
increased by 30%. The increased diversity of species and use of mi
against 

The Climate Change Action Plan is summarised in Table 6.4, as a ser
its to achievebe undertaken by specified un  desired

n
 outcom

n
es within 

of the Pl
progress.

Table

Table 6.4 also indicates the f que y and ture of reportin

Public Fo
system

Estate. PSSB – plant and
 – business monitoring report; 

pply anch; LISS – low impa

Activity – we will Outcome Who When  Reporting 

Our forests are 
e 

r 

d progress in 
P and 

FD March Annual FD report Review our activity an
resilient and w
manage ou

implementing the CCA

emissions. 

EMS. BMR 

Managing our 
woodlands 

 
dited under 
WAS. In 

implement the UKFS 
Guidelines on climate change. 

All Ongoing UKWAS audit  Manage our woodlands to a
minimum standard accre

sustainably independent audit to UK
doing so we will 

That this plan is 
implemented 

Implement an “adaptive forest 
management” process. 

FEE 
FD FR 
FS 

Ongoing CCAP yr5 review; FEE 
& district annual 
report 

FEE is exemplar of 
best practice for 
adaptation 

Set up, then promote, field-scale 
case studies of best practice, as part 
of “adaptive forest management”. 

FEE 
FR 

Ongoing CCAP year 5 review 
 

Species and 
genetic diversity 

Identify species/provenances at 
short-term risk to CC. 

FR 2011 Report to FEE 
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Activity – we will Who When  Outcome Reporting 

FEE 
FR 

ranet 2011 IntProduce and impleme
species selection, use o
and origin.  We will use

nt guidance o
f mixtures 
 more
mes
d le

al district and 
report; CCAP 5 

year review 

n 

 
, 

 vel.

FD Ongoing Annu
 species  in planting sche

creating diversity at stan
FEE

Identify seed stands for m
species across s

in
outhern England. 

E 
PSSB 

review; 
Annual district and 

report 

or FE

FR 

Ongoing CCAP year 5 

FEE 
Identify stand types at immed
risk to climate change. 

iate FR 2013 CCAP year 5 review  

Review and consolidate cu
LISS and co

rr
ppice intentions in 

 c ce.

P year 5 review ent CCF, FD 
with

FDPs, looking for sustainable 
increases in CCF, LISS and oppi  

Ongoing  CCA

Diversity in stand
management  

a ss FEE year 5 review; 
FEE & District annual 
report 

 

Widen membership and aw rene Ongoing CCAP 
of the CCF group. FD 

Resilience to pests Produce and implement 
guidelines, and deliver fore
days to regions. 

bios
st health FEE 

UKWAS audit; CCAP 
Publication; Annual 
district and FEE report 

ecurity FR 2011/12 
and disease 

Resilience to fire Review Forest Design Pla
for future fire mitigat

ns to plan FD 
ion.   

UKWAS audit Ongoing 

Our woodlands i
crease landscap
permeability 

n
e

hip  
linked at 

e level. 

UKWAS audit - 
 

Seek to work in partners
others, to ensure FDPs are 
landscap

 with FD Ongoing 

Implement the UKFS, in pa
Forests and Soils, and Wat

rticular 
er 

FD Ongoing UKWAS audit 

Guidelines. 
Review the capacity of the forest 

 with in se
FCE Ongoing UKWAS audit 

infrastructure to cope
precipitation.  

crea d 

Review our management of 
mplia wit

e l’. 

FCE Ongoing UKWAS audit 
reservoirs to ensure co
‘Flood and Water Managem

nce 
nt bil

h 

Work with others to e
opportunities PFE forest

xplore the 
s offer to 

help with water management. 

FD Ongoing CCAP year 5 review 
 

Us
tec

e ground penetrating radar 
hnologies to reduce the amount 

FCE Ongoing CCAP year 5 review 

of aggregates used in forest roads. 

We are 
contributing to 
sustainable wate
management, an
reducing the use
carbon to build a
maintain our roa

technologies to reduce the impact of 
haulage on our roads, such as 
central tyre inflation systems. 

HMO 
 CCAP year 5 review 

r 
d  
 of 
nd 
ds 

Adopt, where practicable, new FCE Ongoing

 

6.6 Indicators 
Adaptation indicators fall into two categories – outcome and process indicators. The 
former are, necessarily, mostly longer term. However, process indicators provide 
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greater scope for indicating progress on adaptation at an earlier stag
indicators from FCE’s Indicator Framework that could be interpreted as a
indicators are outlined in Section 6.6.1, while initial thinking on a wide
candidate impacts/adaptation indicators for the forestry sector a
6.6.2 and 6.6.3. It should be noted that the National Forest Inventory w
comprehensive suite of source data for reporting changes in forest co
comp

e. Those 
daptation 

r suite of 
re outlined in Sections 

ill provide a 
ndition, 

osition, structure, intensity of management, timber resource and carbon storage. 
 the current 

 report in 

pe indictors to 
n 

ting adaptation 
rd with Forest 
Adaptation 

 the Environment Agency 
y aspects of the forestry sector, the long life cycle 

impacts and 
ion (or growth 

ars.  

A number of the impact indicators and ‘State of England’s Woodland Indicators’ from 
011-2015 (FCE, 2011) are relevant to woodland resilience 

 process indicators for climate 
amework and 

t to the Government’s Transparency agenda, 

6.6.1.1 Impact indicators 

c Forest Estate); 

agement by the Woodfuel Woodland 
Improvement Grant. 

6.6.1.2 State of England’s Woodlands indicators 
 Number of tree diseases in England that are considered ‘high risk’ by the FC;  

 Measure of how well woodlands are set up to cope with changes such as climate 
change based on size and how well species can move between them; 

 Rate of annual increment in England’s forests;  

This will allow the development of new indicators, but a clear picture of
position (baseline) will only become clear in 2015, preceded by an interim
2013. 

An outstanding action from FCE’s Corporate Plan for 20010/11 is to sco
track the impacts of climate change on England’s woodlands, establish a
understanding of their resilience and to report on progress in implemen
measures. This work (see Sections 6.6.2 and 6.6.3) will be taken forwa
Research as a component of the Climate Change Risk Assessment and 
Research Programme and working with Natural England and
on common themes. As for so man
(rotation length) of trees makes the interpretation of trends (in terms of 
resilience) more difficult than for annual crops; for example, mensurat
and yield) assessments are conventionally only made every five ye

6.6.1 FCE’s Indicator framework 

FCE’s Corporate Plan for 2
(including to the changing climate) as outcome or
change adaptation. Both sets of Indicators are part of FCE’s indicator Fr
are part of FCE’s wider commitmen
providing information of value to FCE’s stakeholders. 

 Maintain UKWAS certification on the Public Forest Estate; 

 Percentage of woodland in active management (including the Publi

 Hectares of woodland created (gross);  

 Hectares of woodland brought into man
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 rvation condition of woodlands using information from the 

condition;  

er and variety of species that live in 

 Area of woodland (total and change over time);  

 

ate change 
rtain. This is likely to mean that each can only 

be s n State of England’s 
Woo icator 

s such as 
 between them’.      

 
vide a comprehensive measure of either the 

menting 
sures are 

ent of climate 
f climate 

ally by field survey, and 
 (diameter at 

 may be difficulties in distinguishing impacts of 
est management 

earch 
 

Forest fire damage:  Temporally and geo-referenced by Fire and Rescue Services 
and more effectively reported than before.  

Resilience of individual species:  Using evolved measures based on ESC-based 
predictions and species composition over an appropriate scale of measurement.  
Evidence available on the ground from FE’s sub-compartment data-base at a range of 
scales.  Difficult to capture from private sector except perhaps via UKWAS certification 
auditing. 

 Measure of the conse
National Forest Inventory;  

 Percentage of woodland SSSIs in target 

 Measure of what is happening to the numb
woodland using Woodland Birds’ data; 

 Area of woodland in England that is certified as sustainably managed.

 
The degree to which each of these ‘State’ indicators is influenced by clim
and adaptation responses to it are unce

een as a ‘contextual’ indicator. However, as part of the work o
dland Indicators, FCE have also committed to the development of a new ind

of  resilience of woodland at a landscape scale: 

‘Measure of how well woodlands are set up to cope with change
climate change based on size and how well species can move

6.6.2 Candidate adaptation measures – outcome indicators
FCE’s indicator framework does not pro
impact of climate change or on progress in enhancing resilience or imple
adaptation measures. A number of candidate impact and adaptation mea
listed below, which will form the basis of further work on the developm
change indicators to help identify progress in addressing the challenge o
change and where further action is necessary.  

Tree growth: Growth measurements as collected convention
fed into mensuration growth and yield models.  Examples include dbh
breast height) and top height. There
climate change (and the results of adaptation) from more general for
effects and the impact of other environmental drivers. 

Tree survival (including density of plantations): As collected in res
experiments and by FEE through Operational Guidance Booklet (OGB) 4.  
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Silvicultural resilience:  Using evolved measures based on expert and process-
based systems predictions of suitability for different silvicultural systems under 

uality from well 
ormation captured 
ary indicator for 
osystems.   

Wind damage:  Capture of volume and areal extent of significant windblow. To 
ation, tree species, 

  Evidence of 
restocking with change of species or provenance.   

 (gauging adaptive 
of its outcomes 

 survival/performance). 

Updating of production forecasting models to take account of climate change 
projections and ‘extreme events’:  Related to economic outcomes. 

Tree health surveillance: Evidence of staff commitment to monitoring evidence of 
tree health/ill-health. 
 
 
 

climate change.  For example, ForestGales for modelling wind exposure. 

Environmental resilience:  Using measures of, for example, water q
characterised and monitored catchments in relation to indicator inf
above.  Water quality could potentially be used as an overall summ
forest environmental quality, and its consequent impact on other ec

complete feedback, relevant to relate to environmental inform
age/height, time of year and silvicultural management. 

6.6.3 Candidate adaptation measures – Process indicators 
Uptake of tree species climate change (and biosecurity) guidance:

Establishment of adaptation communication systems
capacity):  To share experience of changing silvicultural practice and 
(e.g. new species
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7 Concluding remarks 
Forestry represents a particular challenge for climate change adaptat
the timeframe associated with forest planning, the range of climatic
are influenced by and the need for any actions taken to be appropr
current and future climate and associated extreme events. These challen
compounded by the pest and disease outbreaks that are currently of 
concern to the sector, and are also likely to be influenced by the chang
The long planning cycle and the implications of non-adaptation (see
the forestry sector needs to embrace climate change adaptation at an ea
than most other sectors and against a greater degree of uncertain
being successful. Such early action is relatively straightforward to justify for the
management of the Public Forest Estate, although decisions will require

ion because of 
 drivers that trees 
iate to both the 

ges are 
such great 

ing climate. 
 below) mean that 

rlier stage 
ty in those actions 

 
 a high level of 

 the use of 
ore difficult 

hreat to the 
(i.e. FCE). 

ull range of 
sks is also 

ith the exception of the Climate Change Action Plan for 
mme is an 

 Panel on 
rogramme 

 the response 
 Ministers is complete. 

ties for FCE. Climate 
west of the country, at 

eed to adapt to 
ility of FCE to 

ns – increasing the woodland resource. 

tion 
No attempt has been made to conduct a formal economic assessment of the costs of 
adaptation, although such an analysis is a component of Forest Research’s Climate 
Change Risk Assessment and Adaptation research programme. A qualitative 
commentary is, however, provided. 

Across most areas of activity, the costs of implementing adaptation measures are 
relatively small. For Corporate activity, research procurement, provision of advice, 
administration of grants and regulation and empowerment of the private sector, 

scrutiny as the PFE is a Government asset. However, justification of
regulation to encourage early action by the private sector may be m
because of the higher risk of mal-adaptation and, as a consequence, t
forestry sector and future impacts on the reputation of Government 

The risk assessment presented here is thorough and inclusive of the f
functions of FCE. The analysis of measures that could address those ri
comprehensive. However, w
the Public Forest Estate and corporate functions, the adaptation progra
outline of future direction and is subject to the views of the Independent
Forestry and Government’s response to its final report. The Adaptation P
will be further elaborated when the work of the Independent Panel and
from

It should be noted that climate change does present opportuni
change is likely to be beneficial to tree growth in the north and 
least up to the middle of the century (as outlined in Section 4.1). The n
climate change also raises the profile of woodland creation and the ab
perform one of its key functio
         

7.1 Cost of adaptation versus non-adapta
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adaptation should be embedded as ‘business as usual’ by FCE at m
cost. The activity with highest associated cost is likely to be developm
evidence base and drafting of associated guidance; however, this activity
encompassed by the past and current research programme funded by th
Commission. A higher level of cost to FCE

inimal additional 
ent of the 

 is 
e Forestry 

 will apply to both measures implemented on 
lands (through 

with sourcing 
ed, it is likely that 

ding 
ads, footpaths) 

ditional 
treme events 
fset capital 

(i.e. alternative to clear-fell) are likely 
s), which may be 
t consideration 
ame, with many 

is the potential 
n the wood 

ts to the processing sector would be high if 
r, timber 

rs – or half the 
e for the 

vent of a step-

rgely because of 
/Government and the non-

ect financial costs 
 adaptation – 
on in private 
 the analysis 

ate at risk 
of failing to meet current expectations of commercial productivity by the end of the 
century in the absence of adaptation measures being implemented.  

The costs of not adapting would rise further if the non-market benefits were also 
considered, including the ~200 MtCO2 locked up in the trees that comprise England’s 
woodlands . Although all the services provided by woodlands in England would not be 
lost, a combination of reducing employment, lost recreational opportunity, impacts on 
biodiversity and carbon storage and declining timber production would imply very high 

the Public Forest Estate (direct) and, potentially, in private sector wood
enhanced levels of grant to promote adaptation).  

For forest management activities, there will initially be costs associated 
alternative planting material. However, as adaptation is mainstream
nurseries will respond such that additional costs decline to zero. Amen
specifications for forest infrastructure (reservoirs, bridges, culverts, ro
to cope, particularly, with more intense rainfall events may represent ad
expenditure. However, upgraded infrastructure will cope better with ex
under the current climate, potentially reducing maintenance costs to of
costs. Alternative approaches to management 
to lead to reduced timber income in the medium term (up to 50 year
offset in the longer term through higher value products. An importan
for cost-benefit analysis of adaptation in the forestry sector is timefr
measures implemented over a number of decades.  

A good example of the long timeframe mitigating adaptation costs 
consequence of changing species (and therefore timber performance) o
processing sector. At first sight, cos
processing equipment and market requirements were to change. Howeve
processing equipment has a replacement cycle of approximately 20 yea
rotation length (as a minimum). There would therefore be sufficient tim
processing sector (and associated market) to respond in the unlikely e
change in planting stock at national scale. 

The costs of not adapting to climate change are difficult to quantify, la
the uncertainty of the cost of reputational damage to FCE
market benefits that woodlands and the forestry sector provide. Dir
to the forestry sector in England would be substantial in the absence of
whether through direct action on the PFE or through facilitation/regulati
sector woodlands. The level of these potential costs becomes clear from
of species suitability across the PFE (see Section 4.1), with 63% of the est
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costs when set against recent valuations of these services by Crabtree et al. (2005) 

are taken forward 
 of Adaptive 
ropriate 
more widely. 

ide evidence of the 
change unfolds. At national 

, repeat cycles of the National Forest Inventory will provide a suitable platform. 
 location and success (or otherwise) of 
daptive forest management.  

rence between 
that would be 

s, mostly relating 

 presented in 
ased diversity and 

meline will 
/regulations for 

 can grow on 
g stock. To address the often-related threat posed by pest and 

ation. It is 
oice, whether on 

 the evidence-
ed to them. 

n because of 

re those that 
land planting where adaptation is delivered by the presence of 

mature trees. Such initiatives include urban woodland and street tree planting to 
reduce the urban heat island effect, riparian planting to reduce thermal stress in the 
freshwater environment, floodplain woodland planting as a flood alleviation measure 
and planting to further develop woodland habitat networks. There are limited 
opportunities, currently, on the Public Forest Estate. Most of the urgent measures in 
this category will fall to Forest Services, including through the work of the Woodland 
Carbon Task Force. 

and Jaakko Poyry (2008) of £2-11 billion. 

One cost that is often overlooked – whether adaptation measures 
or not – is the cost of monitoring. Monitoring is essential to the process
Forest Management, as outlined above, acting as a check against inapp
adaptation measures and confirming those that should be implemented 
If adaptation measures are not implemented, monitoring will prov
increasingly urgent need to address adaptation as climate 
scale
However, more detailed recording of the
adaptation measures is fundamental to a
         

7.2 Urgency of action for FCE 
The analysis of risk presented in Sections 3 and 4 highlighted the diffe
proximity of impact and urgency of action. Indeed, many of the impacts 
expected over the longest timeframes are the most urgent to addres
to species choice for restocking and new woodland planting.  

To meet climate change adaptation objectives in isolation, the analysis
Section 4.1 indicates that there is a ten year window to embed incre
amended species choice when planting or re-stocking. To achieve this ti
require that forest design plans are updated and supporting guidance
the private sector are effecting change within 5 years, so that nurseries
the necessary plantin
disease outbreaks requires still more urgent action on species diversific
therefore clear that FCE’s functions that relate to adapting species ch
or off the Public Forest Estate, and including further development of
base and associated guidance, have the highest level of urgency attach
However, it should be acknowledged that there is a risk of mal-adaptatio
the need for early action. 

A second suite of adaptation measures that require urgent adaptation a
facilitate tree/wood
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Given the urgency to implement those priority measures outlined in the
paragraphs, it will be essential that governance and corporate processes 
and fleet-footed enough to allow the necessary changes in forestry pr
regulations and forestry (and other land management)

 preceding 
are flexible 

actice, forestry 
 grants to be made. Adaptation 

of governance and corporate functions is therefore a pre-requisite for the more far-
ed as a matter of urgency.     

k Assessment, 
terdependencies, Section 6 on the Outline Adaptation 

 majority of 
e adaptation 

ture climate. 

ives, ranging 
sociated with 

are both long term and 
. Decisions taken 

shorter timeframes. 

d Great Britain, as an island, has physical 
cies; definitions of nativeness for immobile species 

s. 

 presented 
e generic 

sents a win-win 
nt under the 
ust be 

appropriate to the full range of climatic factors under both the current and future 
climates. As an example, if flood defences are raised beyond what is necessary to 
address future climate change, they will simply provide additional protection against 
current flood events; this is not the case for the natural environment as, if action is 
premature or the adaptation measures are excessive (in terms of species choice), 
they may not survive the current climate. This requirement inevitably acts as a barrier 
against adaptation and is compounded by uncertainty in the future climate. In 
practical terms, if future climatic conditions were present now, the knowledge of what 

reaching measures to be implement
 

7.3 Barriers to Adaptation 
The main barriers to adaptation have been outlined throughout this Ris
particularly in Section 5 on In
Plan and elsewhere in this concluding section. Four issues underlie the
barriers to adaptation and will require careful consideration if an effectiv
programme is to be implemented.  

 Adaptation measures must be appropriate to both the present and fu

 The woodland management sector encompasses a broad set of object
from commercial timber production to protecting the biodiversity as
England’s ancient and semi-natural woodland. 

 The life cycle of trees and the planning horizon for forestry 
actions implemented now may only bear fruit in 50-100 years time
now for the future may be at odds with policies working over 

 England has a relatively poor tree flora an
barriers to the migration of spe
such as trees become fundamental to developing adaptation measure

Each barrier will need to be analysed separately, although the grouping
below – physical/practical and institutional/cultural, will enable som
responses to be developed to overcome the barriers.  

7.3.1 Physical/practical barriers 
Unlike most sectors, where implementing adaptation measures repre
measure that provides additional resilience against extreme weather eve
current climate, this is not true for the natural environment; measures m
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species to plant where and how to manage them is clear. However, the forestry sector 

lenge in that clear, 
ecies choice, is not available. This lack of a step-

 the 

cation is the 
rrent issue; 

or species that 
e wider suite 

he same is true 
for the majority of ‘new species to forestry in the UK’ that the Read Report identified 

ay in breaking 
ugh numbers to 
. 

ernative 
 native species. In 

ntion’. The PFE 
ad and, also, 
ctor as to which 

ly to prove appropriate. However, a further issue is emerging, with the 
d due to 
ing local 
resents an 

ness to plant 

ar-fell methods of management has been highlighted 
 stands is a 

timber income 
m over 

s practice. 
erging from 

h as the 
Continuous Cover Forestry Group. 

 Although timber prices have risen recently and may continue to do so, largely as  a 
result of the woodfuel agenda, forestry is not a highly profitable sector and margins 
are small. Any adaptation measure that involves significant cost – primarily changes 
to forest infrastructure including culverts, bridges, roads and reservoirs/fire ponds – is 
unlikely to be implemented unless required to do so by law/regulation. Such financial 
barriers are a lower order priority because there is a much shorter ‘lead time’ when 

does not, and can’t, have that level of clarity. 

Uncertainty in the climate of the future presents a further chal
detailed and specific guidance on sp
wise ‘adaptation recipe’ contributes further to the barrier presented by
conservative nature of the forestry sector. 

Generic guidance on species choice is available, where species diversifi
key outcome. However, the availability of suitable planting stock is a cu
there has been little demand in the nursery sector for many of the min
would contribute to a more diverse approach to planting. As a result, th
of minor species required as an adaptation measure is not available. T

as worthy of consideration. The Public Forest Estate has a key role to pl
down this barrier, through placing orders early and in significant eno
give confidence to the nursery sector and, also, to the private sector

The same issue of limited availability of planting stock is the case for alt
(more southerly provenances) of both commercial (introduced) and
the case of the former, this is largely a result of history and ‘conve
again has a key role in breaking down this barrier by giving a clear le
providing a link between the research community and the nursery se
origins are like
importation of seed from some ‘climate-appropriate’ locations prevente
biosecurity concerns. In the case of native species the policy of promot
provenance, to which the nursery sector has only recently adapted, rep
additional barrier which is compounded in some cases by an unwilling
non-native stock. 

Conversion to alternative to cle
as an appropriate adaptation response. However, conversion of existing
long process that may incur additional management costs and reduce 
and profitability, at least in the short term. There is also some scepticis
continuous cover forestry and, to an extent, a lack of understanding of it
These latter barriers are being addressed through practical guidance em
the research community and by strong advocates for the practice, suc
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compared with issues associated with species choice and adaptation measures will be 

easure – either 
 land 
jectives – 

f competing land 
ectives and lack of financial incentive (whether through 

public or private finance). This barrier would clearly impact on the ability of Forest 
es. This barrier is being addressed by the 

luding current 
l constraints, both in the public and private sector, and the need for clear 

to the 
 the 
mbition and 

 that have resulted 
 funding and 
an be addressed 

ate. The clarity provided in the Climate Change Action Plan for the Public 
rd and effective 

wn this 
ss as usual’ activity with 

ving effective 

 conservative. 
tices. This 

vidence, clear guidance, market mechanisms, 
e. 

ess minor or 
ive species. 

Given that the service life of processing equipment is significantly less than that of 
even a short conifer rotation and that the properties, uses and markets for different 
species are well-documented globally, this should not be seen as a real barrier but as 
another facet of the conservatism of the sector. 

The ‘precautionary principle’ could be seen as representing a significant barrier to 
adaptation, depending on how it is applied to the forestry sector and the development 
of forestry policy. Many adaptation measures are not implemented on account of the 

implemented as the need to do so becomes clearer. 

Where woodland creation is identified as an appropriate adaptation m
to provide a resource more resilient to climate change or to contribute to
management approaches to flood alleviation or meeting water quality ob
land availability is likely to represent a significant barrier as a result o
use pressures, other policy obj

Services to achieve one of its key objectiv
Woodland Carbon Task Force.           

7.3.2 Institutional/cultural barriers 
A number of economic, institutional and cultural barriers also exist, inc
financia
objectives for forestry in England. Government’s forthcoming responses 
Independent Forestry Panel and Forestry Regulation Task Force provide
opportunity to clarify arrangements and ensure a good match between a
resource.  

The current financial constraints, particularly on Forest Enterprise,
from the SR10 settlement mean that only essential programmes have
climate change adaptation may be seen as a second order issue that c
at a later d
Forest Estate, its support from the Forest Enterprise Management Boa
communication within the ‘practitioner community’ will help to break do
barrier. In particular, communicating adaptation as ‘busine
minimal marginal costs is likely to prove the most effect route to achie
adaptation. 

The forestry sector is, by the very nature of its long planning horizon,
This acts as a barrier to the introduction of alternative species and prac
barrier can be broken down by strong e
regulation and, above all, by strong advocacy for the need for chang

The lack of demand for new species and the inability of sawmills to proc
alternative species is often cited as a barrier to the planting of alternat
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precautionary principle being applied. In such cases, the definition of th
precautionary principle is that there should be no action until we have ce
that it is important to protect what we have without compromising a
objectives. There is, however, an alternative view that if the precau
followed we should be implementing actions now that will not result in si
disbenefits if climate change does not progress as anticipated, but that w
significant benefits if it does. Such actions may, in a small way, be
policy objectives. Uncertainty is often cited as the rationale for the form
the precautionary principle being applied. However,

e 
rtainty and 

ny current 
tionary principle is 

gnificant 
ill reap 

 counter to current 
er definition of 

 climate change is a far from 
tions as 
 advocacy for 

ies in new native 
ary principle could 

 proportion of 
rier climate 
ctional 

d that the 
ease as a whole. However, because 

native range of species is defined as their range 5,000 years ago, the introduction 
policy and to the 

ltimately, the barrier to 
ment and a 

 the Read Report, Natural Environment White Paper (Anon, 2011) and 
sessment (UKNEA, 2011), woodland creation and management 

services, alongside climate change adaptation. For 
tion, they can be summarised as: 

source for a future low carbon society 
 Soil protection 
 Water quality protection 
 Flood alleviation 
 A new recreational resource 
 Health benefits 
 Contribution to aesthetic improvement, particularly in the urban environment 
 
For woodland management: 

certain science and waiting for certainty could be seen by future genera
‘fiddling while Rome burns’. Again, strong evidence, clear guidance and
appropriate actions will be needed to break down this barrier. 

The approach to planting non-native (or new native/frontier) spec
woodland is a clear example where the definition of the precaution
act either as a barrier to change or as a driver of change. By including a
species from continental Europe which currently experience the hotter d
projected for England towards the end of this century and that form fun
ecosystems alongside species native to England, it would be expecte
resilience of the new woodland resource would incr
the 
of ‘near native’ species runs counter to some aspects of biodiversity 
stated objectives of many woodland management plans. U
adaptation is the English Channel limiting both (natural) species move
pragmatic approach to species selection in native woodland.  
        

7.4 Adaptation delivery of other objectives 
As outlined in
National Ecosystem As
deliver a range of goods and 
woodland crea

 New habitat for wildlife 
 A timber/woodfuel re
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 A renewable energy supply (woodfuel) 
ers 

ersification of 

ing more resilient woodlands in the face of pest and disease outbreaks. In turn, 
 very 

try sector in 

ross a wider 
s for successful 

elp to deliver a 
 in woodlands 

that benefits wildlife, reduced impact on the landscape following harvesting, less 
d woodland 
end to be 

cover systems of management attract higher timber prices.   

mate change 
rsification, amended species choice) protect woodland carbon stores 

ation as well as 
us cover systems 
red by 

e some reduction in the ability of harvested wood 
ivity is reduced in 

(e.g. flood 
so have a 

n in growing 
biomass, as outlined in the Read report. 

Introducing woodland management into undermanaged woodlands to encourage 
natural regeneration (potentially supported by species diversification through 
enrichment planting) is slightly more complex. Although the woodfuel produced 
through such measures leads to direct fossil fuel substitution and the associated 
carbon savings, the amount of carbon stored in those woodlands declines. In the short 
term, there may therefore be net carbon emissions. However, accelerated growth of 

 Income for woodland own
 Improved habitat condition for wildlife 
 Improved access for recreation 

The most relevant co-delivery of objectives at the present time is the div
species choice as a measure to address uncertainty in the future climate, also 
deliver
current biosecurity issues have highlighted the risks to woodland resilience of the
narrow species range adopted, particularly across the PFE, by the fores
England. 

The intention to introduce continuous cover systems of management ac
proportion of the PFE as an adaptation measure to improve condition
establishment and promotion of evolutionary adaptation will also h
number of other objectives. These include increased structural diversity

impact on water quality and woodland habitat at harvest and increase
carbon stocks. There is also some evidence that the larger trees that t
harvested in continuous 
 

7.5 Contribution of adaptation measures to climate 
change mitigation 
Clearly, those measures that increase the resilience of woodlands to cli
(species dive
(~200 MtCO2e in England) and should therefore be seen as mitig
adaptation measures. As discussed in the preceding section, continuo
of management will enhance the time-averaged amount of carbon sto
woodlands, although there may b
products to substitute for fossil fuels directly or indirectly if product
these systems. 

Woodland creation activities to achieve landscape-scale adaptation 
alleviation, habitat network development, water quality management) al
clear and direct contribution to mitigation targets through sequestratio
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the woodland following management intervention and repeated harvest 
cycles typically lead to significant carbon

(thinning) 
 savings in the longer term, with the ‘carbon 

e nature of the 

n measures implemented across the built estate will address climate change 
ion and mitigation in an holistic way, as office refurbishments/relocated are 

by climate 

 a range of 
tation of the 

ublic Forest 
land Officers need to 

majority of whom 
s. This 
tandards and 

.   

nge is how to 
certainty in the future climate, set against the long timeframe for forestry 

for the great 
 in the short 

g as part of the 
s of mal-

The Climate Change Action Plan for the Public Forest Estate makes it clear that a non-
owever, it 
felled and 

ngland), 
is low level of 

arly action 

For new woodland planting, the limited capacity to implement adaptation each year 
again highlights the need for early action; annual woodland creation rates (~2,500 
ha/yr) also only represent about 0.2% of woodland cover and will still be less than 1% 
of woodland cover if the more ambitious option alluded to in the Natural Environment 
White Paper were realised. As most woodland creation is carried out by the private 
sector and is therefore dependent on facilitation and encouragement (supported by 
regulations, the UK Forestry Standard and Grant-aid requirements), the ability to 

payback period’ highly dependent on the method of intervention and th
woodland, as outlined by Bates et al., 2011. 

Adaptatio
adaptat
undertaken. 
        

7.6 Assessment of unmitigated risk posed 
change 
Generally, adaptation is embedded across most of FCE’s functions, with
initiatives in train to address the major risks. However, implemen
measures identified may be limited by a lack of capacity on both the P
Estate and, particularly, the private sector, where ~45 Wood
provide advice and guidance to approximately 60,000 owners, the 
have not had contact with the Forestry Commission in the past 20 year
highlights the need for FCE to establish conditions through guidance, S
incentives to enable and encourage the wider forestry sector to adapt

One of the more significant unmitigated risks posed by climate cha
address un
planning. Although potential adaptation measures have been identified 
majority of risks assessed in Section 3 with a process to deliver many
term outlined in Section 6, mal-adaptation is a possibility. Monitorin
process of ‘adaptive forest management’ will be critical to reverse case
adaptation.  

risk averse approach has been taken because of the urgency for action. H
should be noted that only a small proportion of woodlands in England are 
replanted each year (2,800 ha in 2010 – or 0.2% of woodland area in E
reducing the risk of mal-adaptation as a significant issue. However, th
opportunity for adaptation in existing woodlands heightens the need for e
and, in itself, represents an unmitigated risk.  
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implement adaptation is further diminished. A significant unmitigated risk is therefore 

nging climate remain an 
, was agreed 

n future 
insect pests will 

be introduced or become more damaging, and how they will interact with the 
f monitoring, 
k. 

ses are available 
d the 

tation of adaptation 
e PFE and across private sector woodlands, 

FCE would be unable to effect change over a short (20-year) timeframe. This could be 
viewed as incompetence or an inability to deliver effective adaptation. Targeting those 
areas in greatest need of action, as outlined in Section 4.1 of this Assessment, 
becomes still more important in this context.   
 
 

the inability to implement widespread adaptation. 

Pest and disease outbreaks and their interactions with the cha
area of concern. The Biosecurity programme, developed by FC and Defra
to address the threat of current pest and disease outbreaks. Give
uncertainties, it is not possible at this stage to predict which diseases/

changing climate. The Tree Health Action Plan addresses the question o
ensuring vigilance against future outbreaks, but cannot eliminate the ris

Those risks outlined above that are unmitigated but for which respon
represent a further risk to the reputation of the Forestry Commission an
Government. Even if draconian regulations requiring the implemen
measures were put in place, both on th
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Annex 1: Terms of reference for the Independent Panel on Forestry  

 the 
 woodland policy in England.  

sion in implementing policy on forestry 
and

3. I onsider:  

es on land 
use for fo lopment;  

2.  forests, in the 
light te Paper, including:  

ss for recreation and leisure;  

cluding 
 

tation;  

able timber 
 a wide range of small and medium sized enterprises, 

enditure for this Spending 

er of productive forestry 

5.the value for money and cost-effectiveness of the public forest estate in 
s for its future ownership and management.  

4. In formulating its advice to the Secretary of State, the Panel will be expected to 
engage and take evidence from the widest range of views and interest.  

5. The Panel will report to the Secretary of State in April 2012, with a progress report 
in the autumn of 2011.  

 

Updated 18th April 2011 

 
1. To advise the Secretary of State for Environment, Food and Rural Affairs on
future direction of forestry and

2. To advise on the role of the Forestry Commis
 woodland in relation to England.  

n formulating this advice, the Panel should c

1. how woodland cover can be increased, given competing pressur
od production, energy and deve

options for enhancing public benefits from all woodland and
of the Lawton Report and the Natural Environment Whi

 public acce

 biodiversity, wildlife protection and ecological resilience, in
through restoration of open habitats and plantations on ancient
woodland sites;  

 climate change mitigation and adap

 economic development, particularly to support a sustain
industry and
including social enterprises; and  

 engagement and participation of civil society.  

3. constraints and competing demands on public exp
Review period and beyond;  

4. the role of Forest Enterprise England as the manag
resources;  

England and option
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Annex 2: FC England’s Indicator Framework 
 PrioritNo y Indicator Publication Breakdown 

Outcome indicators 

1 ion l  
n the Public 

National ant-health Quarterly Protect Hectares of woodland covered by p
notices (includes notices issued o
Forest Estate) 

2 Protection ling that is carried 
 with Forestry Commission approval (i.e.: 

e by
egal

Quarterly Subnational Percentage of known tree fel
out
the % of felling that is licensabl
Forest

 the 
ry Commission that is not ill

This  excludes felling with development 
 felling. 

approval) 
3 Protection n the Public 

orest Estate 
Annual National Maintain UKWAS Certification o

F
4 eme ve management Subnational Improv nt Percentage of woodland in acti

(including the Public Forest Estate) 
Biannual 

5 veme
WS) and 

onal Impro nt Hectares of restoration of plantations on 
ancient woodland sites (PA
habitat 

open 
Annual Nati

6  ros Subnational Expansion Hectares of woodland created (g
 

s) Annual 

7   on and National Expansion Projected carbon capture to 2050
Carbon Code woodland creation projects 

 Woodl Annual 

8 e t annual Subnational Empowerment Percentage of priority people clos
accessible woodland 

o Bi

9 erm or visi  
interactive “rate 

Subnational Empow ent Customer satisfaction rating f
Public Forest Estate from the 

ts to the

my visit” facility 

Quarterly 

10 owerm ents for locally led events 
blic Forest E

Annual Subnational Emp ent Number of agreem
and activities on the Pu state 

11 Empowerm ds in the Discovery Pass 
ic Forest Estate 

ent Number of househol
scheme for the Publ

  

12 c 
ty 

ught into 
t by the Woodfuel Woodland 

onal  Economi
Activi

Hectares of woodland bro
managemen
Improvement Grant 

Annual Subnati

13 Economic private sector businesses operating Annual Subnational Number of 
on the Public Forest Estate Activity 

14 Economic 
Activity 

Annual Subnational Number of felling licences issued 

15 Restructuring 
our Business 

Number of employees (FTEs) Quarterly National 

16 Developing 
our Staff 

Number of training days completed 
per employee (FTE) 

Annual National 

17 Developing 
our Staff 

Number of significant work-related accidents 
per 100 employees 

Annual National 

18 Customer 
Service 

Percentage of grant and felling licence 
transactions completed on time or early 

Biannual Subnational 

126    |    ARP Report: Forestry Commission England   | 10th February 2012 



 Climate Change Risk 
Assessment: FC England 

 

Input indicators 

1 alth service i ng onal Protection Cost of providing tree he ncludi
surveys and staff time (£’000s) 

Annual Nati

2 Improveme ent Grant and Woodland Annual Subnational nt Improvem
Regeneration Grant (£m) 

3 on onal Expansi Grant paid for woodland creation (total and 
BP per hectare) 

Annual Subnati
G

4 m g
 Forest Services 

onal Empower ent Cash spent on partnerships and en
 

agement 
by

Annual Nati

5 Economic ment Annual Subnational Value of Woodfuel Woodland Improve
Activity Grants 

6 Restructuri
our Busines

st E er l  
 

National ng 
s 

Cost of managing the Public Fore
hectare) 

state (p Biannua

State of England’s woodlan cators d indi

1 Protection d that are 
osec

Biannual National Number of tree diseases in Englan
considered ‘high risk’ by the FC Bi
Board 

urity 

2  s are o 
change 

size and how well species can move 

National Annual Protection Measure of how well woodland
cope with changes such as climate 
based on 

set up t

between them 
3 Improvemen  increment in England’s forests Annual National t Rate of annual

 
4 Improveme ition of 

formation from the National 
Annual Subnational nt Measure of the conservation cond

woodlands using in
Forest Inventory 

5 s in target onal Improvement Percentage of woodland SSSI
condition 
 

Annual Subnati

6 Improveme sure of what is happening to the number 
in woodland; 

Annual National nt Mea
and variety of species that live 
using Woodland Birds’ data 

7 sion onal Expan Area of woodland (total and change
 

 over time) Annual Nati

8 sion ture
England’s woodlands 

onal Expan Projected amount of carbon cap d by  Annual Nati

9 erm g  National Empow ent Percentage of people actively enga
woodland 

ed in Biennial

10 erm m N
ent with the 

MENE)

onal  Empow ent Number of visits to woodland fro
England Monitoring of Engagem

atural Annual Subnati

Natural Environment survey (  
11 Economic iversity students Annual National Number of apprentices and un

Activity entering forestry (from Lantra) 
12 Economic 

Activity 
dded from domestic forestry 

 
Annual National Gross Value A

13 Economic 
Activity 

Volume of timber brought to market per 
annum from the Public Forest Estate and other 
English sources 

Annual National 

14 Economic 
Activity 

Percentage of the total amount of wood that 
grows in English woods that is harvested  

Annual National 

15 Economic 
Activity 

Installed capacity of medium sized wood-
fuelled boilers (REA data in MW thermal) 

Annual Subnational 

16 Economic 
Activity 

Area of woodland in England that is certified as 
Sustainably managed 

Biannual National 
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Annex 3: Evaluation of climate risk to the suitability of individual 
species across the Public Forest Estate in England  

Note: This risk assessment is based on the UKCIP02 High emissions scenario and therefore 
represents the upper bound of likely impacts. It also assumes no adaptation of planting 
stock or approaches to management. It should therefore not be considered only as a risk 
assessment rather than as a potential outcome for the Public Forest Estate. 
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Annex 4:  Evaluation of climate risk to the productivity of woodland on 

Key: EE – East England; EM – East Midlands; NEE – Northeast England; NWE – Northwest England; SEE – 

Southeast England; SWE – Southwest England; WM – West Midlands; Y&H – Yorkshire and the Humber.  

the Public Forest Estate in England, for individual species and regions. 
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Annex 5. Detailed climate change risk tables for the fun tions a tivitie Engla

y: Risks 

c nd ac s of FC nd  

Ke Opportunities Risks to staff 
 High  

Priority 
Medium 
priority 

Low  
priority 

 

Forest management 
 

Phenomena 
 

Likely Impacts 
 

Consequences 
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Adaptation Response 

Woodland  

Extremes of soil 
d 

e, and
essu
ind

Trees will experience stress conditions 
 ar ot 

rove resilient 

3 3 3 
moisture an

temperatur
mechanical pr

from the w

 
re 

 

to which many species
adapted. Some will not p

e n
9 2 H CCAP UKFS and UKWAS. Assess 

es at immediate risk. 
 species diversity. 

provenance choice  

speci
Increase
Amend 

Genetic diversity 
species not w

with
ide 

enough for adequate 
ou

esse

partic rly 
ay become 

ifer species of more 
ro ctivi

 3in Some 'native species', 
the south and east, m

moribund.  Con
adaptation thr
natural proc

gh 
s 

northerly origin will lose p
and fail to regenerate 

ula to 

du ty 

3  3 9 , UKFS and UKWAS. 
Introduce more southerly origin 
when regeneration opportunity 

tself. Consider near 
 in southern England 

 P2 H CCA

presents i
native

Failure of mono-culture 
and clearfell systems 

Premature removal of crops for 
hygiene reasons, resulting in poor 

financial returns 

2 3 3 8 M M CCAP, UKFS and UKWAS 

Warmer, wetter 
wi er, 
drier summers; 

more frequent and 
severe extreme 

events 

Distribution of timber 
species unsuited to 

future climate 

Declining productivity and consequent 
economic impact; failure to maintain 

UKWAS certification 

3 3 3 

nters; hott

9 L H CCAP UKFS and UKWAS. Assess 
species at immediate risk. 
Increase species diversity. 
Amend provenance choice 
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Improving co
for some i

nditi
nvasive 

species 

ystems and 
land SSSIs 

in good ecological condition 

3 2 3 ons Damage to woodland ecos
inability to maintain wood

8 M M CCAP, UKFS and UKWAS 

A longer growin
season 

age from 
sts. Increased 

er surv al

2 3 2 g Increased risk of dam
unseasonal fro

mammalian pest wint
associated damage  

iv  and 

7 S H CCAP, UKF
species/

S and UKWAS. Match 
origin to site. Species 
 Wildlife management 

plan. Increased use of CCF  
diversity.

Winter chilling 
or so
not 

nat al 
ral larequirement f

native species 
me 
met 

Declining success of 
regeneration in semi-natu

ur
 wood nd 

2 3 3 8 L L CCAP, U
southerl

KFS and UKWAS. More 
y origin planting stock 

Increased winter 
nsect/ 

pathogens 

l increase. Trees 
 resu of t

 be particularly 
vulnerable 

2 3 3 
survival of i
mammal pests and 

Damage to crops wil
becoming stressed as a
changing climate will

lt he 
8 M M CCAP, UKFS and UKWAS. Bio-

 protocol. Species 
diversity 

security

Ticks and other human pa itesras  
increase in range and nu ber 

 3 1 
m

3 7 wareness to issues such 
Lyme’s disease. 
ealth awareness and 

chemical deterrent 

M L Raised a
as 

Annual h

A longer warmer 
growing seaso

 

at may
mas growth 

ble to wind and frost 
damage 

1 2 

n 

Increased tree growth r
result in weaker timber. La
may be suscepti

es  1 4 L L CCAP U
Harveste
before iss

cra

KFS and UKWAS. 
d vulnerable species 
ues such as drought 
ck take effect 

A longer wa
growing seaso
increased 

rme
n, wi

CO2 level

r 
th 
s 

Growth rates will increase in the west 
and north, or where moisture is not a 

limiting factor  

2 2 3 7 M L CCAP, UKFS and UKWAS. When 
regeneration opportunity arise, 

diversify and adapt 
origin/species choice. Note local 
constraints including frost risk 

Hotter, drier 
summers; warmer, 

wetter winters 

More people will be 
using the Forest for 

recreation 

Increased fire risk and potential for  
disease spread. Forest recreational 
infrastructure may be over-used 

3 2 2 7 M H CCAP. Increase use of CCF, 
education interpretation, 
awareness raising such as 

through the 'Discovery Pass' 
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Moisture deficit,
will be more s

 wh
ever

the east and so

ecome 
es that are 
truggle in 
populations 

ich 
e in 

uth 

Establishment will b
increasingly difficult. Tre
not drought tolerant will s

the east and south. Insect 
will take advantage of poor tree health  

3 3 1 7 M M CCAP 
Increase

UKFS and UKWAS. 
d use of CCF, under 

planting and minimal ground 
preparation 

Dry vegetation during 
summer as well as 

W  a significant hazard, 
particularly on heathland and other 

tat 

3 3 1 

spring 

ildfire will be

open habi

7  Wildfire groups and FR 
k. Planning for the 

unexpected Operational 
Guidance Booklet (OGB17) 

S H CCAP.
wor

Society will increasingly 
be using the forest for 

recreation 

CCF will be welcomed, and 
recreational users will seek more 

shade  

2 2 1 5 M L CCAP 

Hotter, drier 
summer 

More sunshine Over-exposure to the sun for aff   st and
visitors 

3 2 2 7 al health awareness 
t. Personal Protection 

uipment and sun block 

M L Annu
bookle
Eq

Warmer wette
winters 

r om
gged more 

frequently 

 ma e 
th. Crops may 

ess stable 

 2 Soils may bec
water-lo

e Anaerobic conditions
detrimental to tree heal

become l

y b 1 1 4 L L CCAP
Diversify

silv

, UKFS and UKWAS. 
 species, age, and 

icultural systems  

Trees will be harvested bef  the
reach economic maturity; pest and 

disease outbreaks  

 2 ore y 2 1 5 L M CCAP, 
Diversify

silv

UKFS and UKWAS. 
 for species, age, and 

icultural system. Forest 
closure plans 

Storms will blow an
snap trees 

 

d 

Forests made unsafe for people 2 3 1 5 L H ‘Planning for the unexpected’  
mplementation. Forest 

closure procedures 
OGB i

Erosion and landslips d drainage will erode, 
while unstable slopes may collapse 

2 2 1 Badly aligne 5 L M CCAP, UKFS and UKWAS 

Forest hard infrastructure may fail, 
leading to erosion  

2 2 2 6 M H CCAP, UKFS and UKWAS 

More frequent and 
severe extreme 

events 

Storms and flooding 

 
Health and safety hazard to staff and 

3rd parties 
2 3 2 7 M H ‘Planning for the unexpected’ 

OGB implementation. Forest 
closure procedures 
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Arboreta 

Trees will experience co
which many species are n
Some will not prove re

nditions to 
ot adapted. 

silient. This will 
he Na nal 

3 3 3 

be more severe at t
Pinetum  

tio

9 M M Arboret
Planning 

Com

a has a Long Term 
Group and an Advisory 

mittee. National tree 
ns initiative. Amend 

accessions policy 
collectio

Warmer, wet
winters; hotte
drier summer

ter 
r 

s; 
t and 

severe extreme 
events 

of so
nd 
 and 

mechanical pressure
from the wind 

es currently not 
d will com

3 1 2 

more frequen

Extremes 
moisture a

temperature,

il 

 

Globally, speci
considered endangere

endangered 
be e 

6 M L IUCN conifer specialist group. 
tu conservation 
s. Amend accessions 
policy. 

Ex-si
programme

Longer growing seas mage from 
s. Increased insect 

ncr ed 
ival and 

age 

3 2 2 on Increased risk of da
unseasonal frost

and disease attacks. I
mammalian winter surv

associated dam

eas

7 M CCAP. Amend accessions policy. 
Biosecurity protocol. Wildlife 

gement plan. UKFS and 
UKWAS 

L 

mana

Warmer, wetter 
winters and 
hotter, drier 

summers 

Longer growing season 
2 

The Arboreta will be able to grow a 
wider range of more southerl pec  y s ies
while using Scotland as a refuge for 

species under threat within the 
collections 

3 2 3 8 M L CCAP. Accessions and 
successions policy. Partnership 

within FCTC, IUCN, ICCP 
Kwando BGI  

Moisture deficit, 
er
ou

ll become 
es t a
 struggle in 
t po lati

which Establishment of trees wi
will be more sev

the east and s
e to 
th 

increasingly difficult. Tre
not drought tolerant will

the east and south. Insec

tha re 

pu
or tree heal

ons 
thwill take advantage of po  

3 2 2 7 M L CCAP. Work with Botanical 
Gardens Society to research, 
implement and promote good 

practice  

The shady Arboreta will 
tivebe more attrac

visitors 
 to 

The Arboreta will be able to promote 
the importance of trees to ore m  

people. Visitor income may in reasc e 

2 2 1 5 M L CCAP 

Hotter, drier 
summers 

Dry vegetation during 
summer as well as in 

spring 

cant hazard, 
parti n heathland and other 

open habitat 

3 2 2 Wildfire will be a signifi
cularly o

7 M L CCAP. Sward management and 
raising public awareness 

Warmer wetter 
winters 

More frequent water-
logging 

Anaerobic conditions detrimental to 
tree health. Crops become less stable. 

More visitors could increase soil 
poaching 

2 2 1 5 M L 5 year management cycle. 
Accessions and successions 

policy. Visitor facility inspection 
regime 
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Storms may damage or 
importance or cause dama

kill trees of 
ge to ‘the 

rbo a  

2 3 2 

landscapes’ of the a ret

7  stability plans, 5 year 
management cycle and 

ccessions policy 

M L Wind

su

More frequent
severe extre

 and 
me 

events 

ll blow a
snap trees 

 

Storms wi nd 

Risk of injury or death to visitors or 
financial loss through closures 

2 3 2 7 M L Recreational inspections and 
storm closure procedures 

Open habitats ecosand other ystems 

Warmer, wett
winters; hott
dr mme

er 
er, 
rs; 
 and
me 

 s
nd 

e, and 
ss
d

ve and 
change wi some species of flora and 
fauna adapting more successfully than 

3 3 2 

ier su
more frequent

severe extre
 mechanical pre

from the win
events 

Extremes of
moisture a

temperatur

oil These ecosystems will evol
th 

ure 
 

others  

8 orest Design Plans and 
ty action plans provide 

linkages between sites. 
ership working. UKFS 

compliance 

 M L CCAP. F
biodiversi

Partn

The dynamics of wetlands and heaths 
ill ve 

uplands 

3 2 2 
may change. Woodland w

the hill onto 
mo up 

7 M L CCAP, UKFS and UKWAS. 
ans and biodiversity 

on plans linking sites. 
Partnership working  

Design pl
acti

Warmer, wetter 
winters and 
hotter, drier 

s 

Longer growing season 

 

summer
Intervention to maintain habitats may 

prove unsustainable 
2 3 2 7 M M Working with FR and NE, seek 

sustainable solutions 

Hotter, drie
summ

r 
ers 

eficit mage es; 
ora and fauna. 

Wetlands may dry out and change in 
character 

 3 2 Moisture d Forest fire could da
drought impacts on fl

sit 3  8 , UKFS and UKWAS. 
ildfire groups  

 M H CCAP
W

Anaerobic conditions 
detrimental to existi

may be 
ng flora  

2 2 2 6 M L CCAP, UKFS and UKWAS . 
Design plans and biodiversity 

action plans. Partnership 
working  

Warmer wetter 
winters 

Soils may becom
water-logged more 

frequently 

e 

 
Where summer moisture deficit will 
not be a constraint, bog restoration 

will be more practicable 

2 1 2 5 M L CCAP, UKFS and UKWAS 

More frequent and 
severe extreme 

events 

Floods, storms Risk of erosion 2 3 2 7 M H CCAP, UKFS and UKWAS 
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Forest Soils and Water 

Increased decomposition
of CO2 and methane, fr

soils. Flora an

 and release 
om organic 

d fauna dependant on 
stable conditions will decline 

2 3 2 7 UKFS (Forests and Water 
orests and Soils 
ines). No residue 

rvesting on organic soils. No 
harvesting other than for 

forest health  

M H CCAP, 
and F

Guidel
ha
stump 

Warmer, wette
winters; hotte

Drier, summers 

r 
r 
an

t and 
severe extreme 

events 

f soil
d 

 with 
fluctu tions in levels of 

water bodies 

 

d 

Extremes o
moisture an

temperature,
more frequen

 

a

Water supplies for society may be 
compromised. Flooding will be more 

frequent 

2 3 2 7 CCAP, UKFS and UKWAS 
ng for the unexpected’ 
mplementation 

  
‘Planni

i
Severe soils

defici
 moistur
ts 

 to ac ss 
eat soils may 

degrade 

 3 1 e Trees may struggle
adequate water while p

ce 3 7 P, UKFS and UKWAS. 
Increased CCF, no residue 

harvesting on peat 

M H CCAHotter, drier 
summers 

ter 
 an

ow flows 

Rising wa
temperature
reduced l

d 
Increased woodland planting in 

riparian zones will provide shade 
3 2 3 8 L L CCAP, UKFS. Grant-aid 

(EWGS/HLS) 

Anaerobic conditions may lead to  
a. Crops may 

. Operations may 
increasingly damage soils 

2 2 2 
decline of flora and faun
become less stable

6 M L CCAP, UKFS UKWAS Warmer, wetter 
winters 

Soils may become 
water-logged more 

frequently 

 

Positive role of forests in re ininta g 
water and alleviating flooding  

2 2 2 6 M L CCA
W

P, UKFS and UKWAS. 
orking with others in river 

basin management planning. 
 design planning  Forest

Floods, storms Wind-blow and flooding may limit 
access to forests creating lo sticagi l 

challenges in emergen   

2 3 2 

cies

7 M M CCAP. ‘Planning for the 
expected’ OGB un

Floods affecting society 3 2 2 7 M H CCAP. Work with others in river 
basin planning. Forest design 

planning  

More frequent and 
severe extreme 

events 

Rivers may breach their 
banks 

 
The opportunity to retain water in 
forests and manage peak flows 

3 2 2 7 M H CCAP. Working with others in 
river basin planning. Forest 

design planning  
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Forest Civil Engineering 

Design capacity 
roads and tra

for 
cks will be 

d 

erts and bridges will 
not cope with volume of water 

2 3 2 

exceede

Drainage via culv 7 M M CCAP. Plan to increase capacity 
by 30% from current standard. 

g via GIS assets data- 
base 

Monitorin

Warmer, wetter 
r, 
s; 

t and 
severe extreme will pass 

e
tem

winters; hotte
drier summer

more frequen

events 
More water 
through engine
drainage sys

red 
s 

Opportunity to manage and direct 
water flow 

2 3 2 7 M M CCAP. Working with others in 
river basin management 

planning. Forest design planning  
Warmer, wetter 

winters and 
hotter, dri

summe
er 

rs 

sea
ease

th
d in drai

oad corridors 
mate, drains 
eg tion
creating a 

weaker road 

2 2 1 Longer growing 
will allow incr

son 
d 

Risk of woody growth in r
creating damp micro-cli

vegetation grow
roads an

 on 
ns  

holding moisture and v
growing on the road; all 

eta  

5 M L Regular vegetation management 

Hotter, drie
summers 

r drai
systems on growth in ditches 

impeding run off 

 2Dry roads and nage Wind and vehicle erosion 
surface, vegetati

to running 1  1 4 M L Control 
and ro

vehicle speed. Drains 
ad side vegetation 
management 

Warmer wette
winters 

r ater- urfaces ay  
ontent 

 2Roads will be w
logged 

Carrying strength of s
with high moisture c

 m fail 2  2 6 M H CCAP. A
ground p

define whic

ssess strength using 
enetrating radar. Re- 
h routes can be used 
in winter 

Reservoir capacity
om

osion, 
s a  saf  
n i

lts in reduced 
reservoir freeboard - greater stresses 
on structure or potential overtopping 

2 3 3  and 
is

Breaches, flooding er
nstability compr ed  interruptions to operatio

risk to society and staff. I
spillway capacity resu

nd
suffic

ety
ent 

8 M H CCAP. Compliance with 'Flood 
ter management bill’. 

 via GIS assets data- 
base 

and wa
Monitoring

More frequent and 
severe extreme 

events 

High velocity water 
movement and 

weakening of stability 
on slopes 

Erosion and deposition of soils, and 
land slips. Interruptions to operations. 

Safety risk to society and staff 

3 3 2 8   CCAP. Increase capacity of 
drainage by 30% from current 
standard. Establish vegetation 
on steep slopes and practice 

CCF 
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  Adaptation Response 

Political uncertainty and 
trade restrictions, global 

Inability to source seed from around the

disease issues 

 
globe 

2 2 3 7 S L Work more
an

 closely with the EU 
d CONFOR nursery group to 

cure, sustainable seed 
ply resource 

secure a se
sup

Inability to source desired 
tree seed 

Need to identify UK seed sources, 

working with EU 

2 2 3 
create of orchards, and partnership 

7 S M Work more closely with the EU 
OR nursery group to 
ure, sustainable seed 

supply resource 

and CONF
secure a sec

Urgent need from
industry for new s
and southerly orig

 the 
ecies 
 not 

Industry will not create
woodlands p

in
being met 

 re ent  3 sili 3 3 9 S M FC nurseri
requested 

with priva

es to source seed as 
to meet CCAP. Engage 

te sector nurseries 

Foresters may be reticent 
to order trees if s

doubt 
upply in 

Nurseries to anticipate speci ories/ gin 
requirements, hence starting supply 
chain and new business opportunity 

 33  3 9 S M Work more
and CONF

secure a

 closely with the EU, 
OR nursery group to 

 sustainable seed supply 
resource 

Warmer, wetter
winters; hotter

 
, 

drier summers; more 
frequent and severe 

extreme events 

 moi
and temperature, 

mechanical pressure from

Extremes of soil sture 
and 

 
the wind 

ence stress 
 species are 

not adapted. Some will not prove 
resilient 

2 2 Forest trees will experi
conditions to which many

2 6 M H Nurseries t
quality, 

suppo
prog

o use seed of proven 
from identified sources 
rting tree breeding 

rammes such as BIHIP 

Warmer, wetter 
winters and 

hotter, drier summers 

Longer growing season Longer period when crops can be 
damaged by insects, disease, weed 
competition and unseasonable frosts 

2 3 2 7 M H Increased use of cell grown stock 
to optimise water use. Increased 

use of shade and mulching. 
Implementation of rigorous 

biosecurity measures 
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Difficulty germinating and 
growing healthy stock 

UK nurseries could develop innovative 
wa ce stock; new business ys to produ

opportunity 

2 3 2 7 M M Work with FR and CONFOR 
specialist nursery groups 

Hotter, drier summers Loss of soil moisture and 
eat 

accept slower growth
intense h

Need to irrigate or  
and higher mortality

2 3 2 
 

7 M H Increased u
to optimi

se of cell grown stock 
water use. Increased 
ade and mulching 

se 
use of sh

Warmer, wetter Water-logged soils Unable to work machinery to prepare 
vest tre

2 2 2 
winters beds and har es 

6  use of cell grown stock 
mise water use. Increased 

use of shade and mulching 

 M M Increased
to opti

More frequent and 
severe extreme 
weather events 

ace run-off 
washing out beds and 

causing erosion 

Loss of fertility / pollution 2 2 2 Soil loss: surf 6 M H Compliance with UKFS 

 
 

Grants, regulation and priv e tor g ement at sec en ag
Phenomena Likely Impacts Consequences 
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  Adaptation Response 

Competition for
between food

 lan
 and 

eve a step-change in 
woodland creation  

2 3 3 d Inability to achi

forestry 

8 S H Woodland Carbon Task Force to 
work with others to find balance 

ase land for planting and rele

Forests currently u
managed, and 

e resilie

nder-
not 
e 

Forest health will decline a
sequestration will not bmay 

b nt to climat
change 

nd carbon 
e optimised 

2 3 3 8 d Carbon Task Force and 
 Implementation Plan 

S H Woodlan
Woodfuel

Warmer, wetter 
winters; hotter, 

drier summers; mo
frequent and seve

extreme events 

Society recognises the 
value of woodland and its

re 
re 

 
role in a low carbon 

economy 

Well informed communications 
supported by an 'adaptive management 

programme' could facilitate a well 
balanced response to CC and an 
increase in planting and forest 

management 

2 2 3 7 S M Woodland Carbon Task Force. 
Adaptive management 

communications strategy 
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Woodland resilien
compromised: peri

ce is
ods of 
ed 

 

 

drought/increas
SMD/waterlogging affects 
establishment/ sur

not be resilient 
to impacts of climate change  

3 3 3 

vival 

Existing woodland may 9 S H Ensure r
of UKFS/

Changes i

egulations take account 
FR good practice. 

n G&R and focus on long 
term management plans. 

ications strategy  Commun
Private owners unsure of 
how to increase resilience 

of existing woodlands  

Inappropriate advice given resulting in 
non-resilient woodlan  ds 

3 2 3 8 S M Develop a communications 
engaging with privatestrategy for  

sector  

Difficult establishment  Challenging conditions and uncertainties 
may discourage new planting 

2 2 2 6 M L Ensure regu
of UK

lations take account 
FS/FR good practice. 
n G&R and focus on longChanges i  

term management plans. 
Communications strategy  

Private owners un
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Climate Change Risk 
Assessment: FC England  
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1 Introduction 
This document summarises much of the work available on the subject of climate 
change. Links are provided within the document to this more detailed work which is 
held on the FC England Climate Change Resource intranet site. 

1.1 Background  
Climate change is a matter of international importance and has become increasingly 
prominent in the Government’s policy agenda.   

The Climate Change Act, published in 2008, sets a challenging and legally binding 
target to reduce greenhouse gas emissions by 80% by 2050. The Act also introduced 
powers for Government to ask public sector organisations and ‘statutory undertakers’  
to report on their assessment of the risks climate change poses to them, and the 
actions they are going to take in response. Forestry Commission England has been 
invited to report under the terms of these ‘Reporting Powers’.  

Our woodlands have been established over many years assuming a relatively stable 
climate.  This key assumption is unlikely to apply in the future.   

We need to ensure that our forests and associated habitats are resilient to climate 
change and have the capacity to adapt to its likely effects. We must implement 
adaptation strategies today, as the forests we manage will be maturing in a very 
different climate. 

Over-arching objectives for forestry in England include addressing key climate change 
issues, both on the land we manage and for the benefit of others.  

The Read report (Combating Climate Change 2009) states, “UK’s forests and trees 
have the potential to play an important role in the nation’s response to the challenge 
of the changing climate. Substantial responses from the UK forestry sector will 
contribute both to mitigation by abatement of green house emissions and to 
adaptation, so ensuring that the multiple benefits of sustainable forestry continue to 
be provided in the UK”. 

In November 2011 the new United Kingdom Forestry Standard (UKFS) Guideline on 
‘Forests and Climate Change’ was published alongside the six other Guidelines and the 
revised Standard. The UKFS Guideline states; “Guidance on adapting to climate 
change is inevitably provisional because of the uncertainty associated with climate 
change projections. However, there are actions that can be taken now to 
mitigate the effects of climate change and adapt to its effects. It is these 
actions on which these guidelines are initially focussed. The publication will be 
updated and improved as climate change science develops and our understanding of 
its effects on forests increases”. 
 

Forestry Commission Research Note 201, ‘Climate change: impacts and adaptation in 
England’s woodlands’, describes the likely changes in climate, its impacts on forests, 
and offers factors that forest managers should consider when planning to make their 
woodlands resilient to climate change. The Research Note explains how climate 
projections are made in the UK, and describes scenarios for a future climate based on 
the amount of green house gas emissions already as well as those possibly emitted 
into the future. These are described as high and low emissions. 

http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1640231&_dad=portal&_schema=PORTAL�
http://www.tsoshop.co.uk/bookstore.asp?FO=1159966&Action=Book&ProductID=9780114973513&From=SearchResults�
http://www.forestry.gov.uk/ukfs�
http://www.forestry.gov.uk/pdf/FCRN201.pdf/$FILE/FCRN201.pdf�
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2 The Climate Change Action Plan (CCAP) 
The climate change action plan will ensure the woods managed by the Forestry 
Commission play their part in responding to the challenges of climate change. Our 
programme of work will contribute to both adaptation and mitigation, creating the best 
opportunity for our woodlands and trees to continue to deliver the multiple benefits of 
sustainable forestry. This plan is complementary to the Forestry Commission's 
‘Business Sustainability Plan’ that is intended to reduce the Forestry Commission's 
carbon footprint. 

We will do this by: 

implementing the recommendations contained within the new UKFS. Our progress 
will be independently audited against the UK Woodland Assurance Standard 
(UKWAS), accredited by the Forest Stewardship Council (FSC) and the 
Programme for the Endorsement of Forest Certification (PEFC).  

 
 managing our business in a sustainable way, within an Environmental 

Management System (EMS), consistently reducing our demands on non-
renewable resources. Our progress against this will be independently audited 
against the ISO 14001  

In summary ‘sustainable work practices’ should be a consideration of 
everything we do. 
 

 We will adopt the principle of anticipatory adaptation as this offers the 
highest potential gains for forest resilience, and the benefits they provide. 

 
 We will take an approach that is ‘not risk averse’ (that is, we will take 

considered risks, rather than doing nothing, or act only on proven facts).  
 
 We will identify who will participate in the activities, when this will happen, and 

how we will be able monitor and evaluate the rate of progress towards the 
outcome.  

 
 The plan will be monitored annually and reviewed every 5 years.  

This plan outlines actions to increase the resilience of our woodlands to the 
middle of the century under a range of greenhouse gas (GHG) emissions 
scenarios. If global emissions are not effectively reduced and a ‘high 
emissions scenario’ becomes a reality, a greater level of intervention will be 
required to start transforming our forests to ensure their long-term survival.  

The measures outlined within this plan will increase the resilience of our 
woodlands to a changing climate and, through practising adaptive 
management, should put forest managers of the future in a position to react 
to such dramatic change.  
 

http://alpacorn.forestry.gov.uk:7777/pls/portal/docs/PAGE/ECONNECT/OPERATIONAL SUPPORT UNIT/OGB/BUSINESS SUSTAINABILITY/OGB 43 - BUSINESS SUSTAINABILITY -  VERSION 2 0 - 21 JUNE 2011.PDF�
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2.1 The underlying assumptions  
 England’s woodlands and forests have developed within a relatively stable 

climate.  

 An important consideration for native woodlands and their associated 
biodiversity is that the English Channel has been a barrier to natural migration 
for more than 8,500 years – however it is no barrier to climate change.                        

 England has warmed by around one degree Celsius since 1970.  

 Under a medium emissions scenario, warming is predicted to increase by a 
further degree during the next decade and by up to four degrees by 2080.  

 This projected rate of warming is equivalent to southern England moving south 
at three miles per year!  

 Winters are predicted to become wetter and summers drier, with more frequent 
and severe periods of summer drought and intense rainfall events.  

 England’s woods and forests have not been subjected to such rapid change 
since the last ice-age. 

 These changes are predicted to be more severe in the east and south. 

 Due to the inability of the earth’s climate system to respond to past emissions 
quickly, we are locked into a certain level of climate change over the coming 
decades.  

 Global emissions are currently tracking close to some of the more extreme 
emissions scenarios that have been published.  

 

2.2 What will be the impacts on the Forestry 
Commission Estate? 

 The current range of broadleaf species, assuming that we use the right species 
and origin/provenance, will probably remain suitable for forestry across much of 
England.  Towards the end of the century, south and east England are likely to 
prove the exception.  

 Where water is not limiting, and pests and diseases present no threat, tree 
growth rates are predicted to increase as a result of longer growing seasons, 
increased warmth and the rising level of CO2.  

 Conifer crops, currently in the ground, if not affected by pests and diseases, are 
likely to reach maturity before there are any serious impacts.  

 Forests are likely to be increasingly seen as a cool shady refuge for healthy 
exercise, but public access to the forests may be interrupted by closures due to 
storm damage, and roads and paths being washed away. 

 The impacts of climate change are likely to be first seen with declining tree 
health in some species, increasingly difficult establishment, and limited 
mortality.  However, as climate change progresses, some mature trees will die 
as a result of both direct and indirect impacts. 
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 Even where the composition of the tree canopy of woodlands remains 
unchanged, the composition, structure and character of the ground flora may 
change significantly.  

 It is very likely that climate change will have serious impacts on drought 
sensitive tree species on shallow free-draining soils, particularly in southern and 
eastern England.  

 The current range of timber producing tree species is very narrow and planting 
in monoculture is common.  The risks associated with an over reliance on a few 
key species has been highlighted by serious outbreaks of Red Band Needle 
Blight (RBNB) in forest stands dominated by Corsican Pine and the more 
recently with Phytophthora ramorum infection of Japanese Larch.  

 Pests and diseases of forest trees, both those present in the UK and those that 
may be introduced, probably represent a greater threat to woodlands than the 
direct effects of climate change. 

 Extreme rainfall is likely to cause flooding and the current forest road drainage 
network may be inadequate. 

 

3 Assessment of probable impacts 
Table 1: Assessment of probable impacts 

Species suitability, growth, and climatic impacts 

Factor Response Implication Impact Likelihood 

Longer growing 
season 

Earlier bud burst, later bud 
set, more lammas growth 

Increased frost damage 
to sensitive species. 
Increased yield for Others 

Medium Medium 

Warmer growing 
season increased 
CO2 concentration 

Potential for increased 
growth rates  

Increased productivity Low High 

Reduced summer 
rainfall 

Potential for reduced 
growth, increased drought 
stress, increased fire 
frequency 

Loss of yield for sensitive 
species 

Forest loss 

Medium Medium rising 
to High in South 
East 

Increased winter 
rainfall 

Increased water logging and 
anaerobic conditions  

Increased wind damage, 
increased soil erosion 

Medium Medium 

Disturbance, management, and natural impacts 

Factor Response Impact Risk Likelihood 

Longer growing 
season 

More generations of insect 
pests per  

Loss of yield. 
Deterioration in Forest 
Health 

High High 

Milder winters, 
warmer growing 
season, increased 
CO2 concentration 

Increase in woodland 
mammals, tree invertebrate 
pests and tree diseases, 
colonisation of alien 
invasive species 

Loss of yield. 

Difficulties in early plant 
survival 

Medium Medium rising to 
High 

Increased windiness 
predicted in some 

Increased wind damage and 
associated dead wood 

Loss of yield Medium Low rising to 
medium 
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possible scenarios leading to, increased bark 
beetle damage and 
bluestain fungi 

Reduced summer 
rainfall 

Increased frequency of fire 
and drought damage, and 
secondary pest/pathogen 
outbreaks. Increased risk of 
secondary infection from 
drought stress 

Poor forest health and 
forest loss 

High Medium 

Increased winter 
rainfall 

Anaerobic stress; endemic 
windthrow due to water 
logging; slope failure 

Flooding 

Poor forest health 

Forest infrastructure 
failure, erosion 

Medium Medium 

 
4 The Vision for our woodlands  

4.1 Woodland structure 
The majority of our conifer woodlands are planned for harvesting within a clearfell 
silviculture system; this is an inevitable consequence of the inheritance of even aged 
monoculture forests created by new woodland planting since the Forestry Commission 
was formed. However, over the last 20 years, forest design planning has been 
breaking plantations into coupes to increase age and species diversity to reflect more 
modern policies on what forests are for. Most ancient broadleaved woodlands have 
been managed by more traditional self regeneration systems and are therefore less 
uniform. 

Figure 1  Silvicultural systems on the Public Forest Estate in England in 2010. 

 

During the last decade there has been an ever-increasing interest in types of 
continuous cover silviculture – see Operational Guidance Booklet (OGB) No 7 – 
Managing Continuous Cover Forests. These systems create diversity in stand and age 
structure, and often create opportunities to increase species diversity. The 
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microclimate within these systems can mitigate the worst extremes of wind, moisture 
deficit and temperature.  

It is not envisaged that clear felling as a management system, especially for high wind 
risk sites and fast growing light demanding species, will be completely replaced by 
continuous cover, but such systems should be considered on appropriate sites. 

33,000 ha of FC woodlands are classed as ‘Plantation on Ancient Woodland Sites’ 
(PAWS) and there are plans to restore these sites. The transformation of these areas 
to sites with a diverse range of native species, often of mixed ages, is likely to 
improve their resilience to climate change. See: Managing ancient and native 
woodlands.   

 

4.1.1 General outcomes by 2050 

Our woodlands, and/or stands are likely to have a significantly greater diversity of;  

 age structure,  

 silvicultural management systems 

 species and provenance 

 

4.2 Broadleaved woodlands, 55,000 ha 
Most of our broadleaved woodland comprises native species, native species out of 
their historical range, or species adopted from the near continent, such as sweet 
chestnut and sycamore.  Most of these species occupy a wide climatic range across 
Europe.  

Before the 1800s much of the broadleaved woodland of England had been managed 
under some form of coppice system with an important productive understory.  Most of 
the timber was used as fuel, for example domestic cooking heating or industrial heat, 
or to fulfil local markets for small diameter material.  This practice gradually lost 
favour as energy sources shifted to fossil fuels and markets for many rural products 
declined. 

From the 18th century onwards there was a growing interest in managing woodlands 
as high forest and there has been a tendency to create monoculture.  Oak has 
replaced mixed woodland and beech and sweet chestnut have been established and 
then managed as monocultures. 

The planting site records are generally poor preventing a full evaluation of genetic 
diversity in existing woodlands. However, there is much evidence to show that trees 
from a range of origins were planted in the past and irregular seed years have caused 
nurseries to seek seed from distant sites, often from continental Europe.   

 

4.2.1 Our broadleaved woodlands by 2050 

Our broadleaved woodlands should be resilient in all regions other than the south and 
east, where some sites on free-draining soils in these areas are expected to suffer 
from summer drought.  The potential for improved productivity from oak and beech in 
the north and west may offer opportunities for the greater use of broadleaves as a 

http://www.forestry.gov.uk/PDF/FCPG201.pdf/$FILE/FCPG201.pdf�
http://www.forestry.gov.uk/PDF/FCPG201.pdf/$FILE/FCPG201.pdf�
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productive crop.  The climatic range of most species considered native reaches well 
south across Europe, so we can plan to use provenances that may be better adapted 
to the climate of the future. 

The long length of rotations reduces the crops’ ability to adapt naturally.  It will be 
important to intervene frequently to promote adaptation through planting or to 
encourage natural regeneration.  

 Those woods that are either ancient, native, or which have retained key 
features of ancient woodland, should be managed to conserve important 
biodiversity and heritage, while not unnecessarily compromising timber 
production. 

 Unless there are overriding environmental or social constraints, broadleaved 
woodland should be managed to maximise the crops’ value by balancing quality 
and timber yield, recognising the importance of keeping the native character of 
our ancient woodland. 

 We should have increased our use of sweet chestnut and other broadleaved 
species from the near continent that can take advantage of the changing 
climate. 

 Young woodlands and regenerated woodlands will contain mixed provenance, 
including some local and others up to five degrees south; planting material will 
be sourced from improved stands, where available. 

 Opportunities will be taken to diversify the species mix within woodlands; this 
will include the planting of native species outside their natural range in the 
north and west. 

 We will be planting some broadleaved species new to forestry in England, 
particularly in the south and east. 

 The character of the English landscape will be retained through our proactive, 
anticipatory approach to adaptation that will give us the best opportunity to 
establish healthy woodlands. 

 There should be an increase in harvested timber volume. 

 Coppice and coppice with standards should be practised more extensively as 
silvicultural systems for managing existing woodlands.  

 In areas where abiotic and biotic factors limit the ability to grow quality 
broadleaves (such as East Anglia), short rotation forestry is likely to be 
widespread. 

 Forest design plans should target the location of ‘biomass plantations’ close to 
‘bio-energy’ plants to minimise haulage distances and to meet demand. 

 Forests will probably be regarded by society as a cool refuge for summer 
recreation. 

 

4.3 Conifer woodlands 201,000ha 
These woodlands are dominated by only five species, Sitka spruce (SS), Corsican pine 
(CP), Scots pine (SP), Larch (L) and Douglas fir (DF), as shown in Figure 2. 77% of 
the northern plantations are dominated by SS, while 74% of East Anglia’s plantations 
are planted with only CP.  In both cases these species were chosen because of their 
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high productivity and timber quality, relative to other species that could have been 
grown on the same site.   

Conifer species today:
80% from 4 species
88% if larch is added

Other Conifer

Larch (EL, HL, JL)

Sitka Spruce

Scots Pine

Douglas Fir

Corsican Pine

 
Figure 2 Breakdown of conifer species across the Public Forest Estate in England by Forest District 
(top) and nationally (bottom). 

 

Monoculture is potentially a high-risk strategy. The speed which Red Band Needle 
Blight (RBNB), a fungal pathogen of CP and other pines, spread is attributed to the 
fact these species are mainly grown in monoculture. 

A closer examination of the minor species found within forests, species trials and 
arboreta, shows us that we can grow a much wider range of species with good timber 
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properties. Furthermore, only a small proportion of the species available, globally, 
have been tested in UK conditions. 

Not only do the coniferous plantations of England have limited species diversity, their 
genetic diversity is limited to a relatively narrow range of origins.  All tree breeding 
and seed collection has been undertaken in the context of the climate of the mid 20th 
century – see OGB 31 – Seed Sources. 

 

4.3.1 Our conifer woodlands in 2050 

The most serious impacts on forest health will be in drought years, particularly in the 
south and east. Some conifer species will find the increasing moisture deficit a limiting 
constraint, and by 2050, SS in eastern areas will on many sites become considered 
unsuitable as a productive crop. 

Much of the rest of the country is likely to have a climate similar to that currently 
experienced across north-west France and southern England.  Most species that are 
commonly used for forestry in England are either native across this geographic range 
or have been planted within this geographic range as successful timber crops. 

 Pre-2011 conifer plantations should be managed to optimise carbon 
sequestration, within the chosen silvicultural system unless there is overriding 
economic, environmental or social constraints. 

 Where considered appropriate, there will be an increase in the area managed 
using Low Impact Silvicultural Systems. 

 In lowland England, only about 10% of the woodland managed within a clearfell 
system will have been established prior to the implementation of this plan. In 
upland forests a figure closer to 20% will be likely.  

 Restocking should be correcting poor practices of the past, for example 
drainage that was carried out prior to publication of the Forests and Water 
Guidelines. 

 Where existing species are replicated at restocking, many should be of more 
southerly origin (the timing of this change will be dependant on specific site 
conditions, such as frost-risk).  

 Where site conditions permit, conifer plantations established after 2011 should 
have a greater diversity of species. Where necessary, some loss of yield will be 
acceptable. 

 Some stands planted after 2011 should include species that have not previously 
been planted as timber crops in England. 

 Forests and/or individual stands should have a greater diversity of origin within 
each species. 

 Forests should be more diverse, through increased diversification of age 
structures and silvicultural systems. 

 Some forests will be more productive, requiring management over shorter 
rotations to maintain stability (this may, in turn, help further diversification). 

 Forest design and operational plans should be revised at renewal stage to 
mitigate against increased fire risk.  

http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1216848&_dad=portal&_schema=PORTAL�
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 Appropriate biosecurity should be as embedded in practice as health and safety 
is today. 

 Opportunities should be taken to diversify species and stand structure after 
storm events or high mortality in pest/disease outbreaks. 

 Forests will probably be regarded by society as a cool refuge for summer 
recreation. 

 

4.4 Arboreta 
The importance and relevance of the Arboreta has never been greater than today. 
How the tree species within the collections behave in a changing climate will provide 
critical information to all involved with trees. There are species within the collection 
that have not been considered for use more widely to date. Practitioners are 
encouraged to take the time to visit the collections and consider using new species for 
forestry use. 

However, the collections are of world importance as heritage landscapes. Climate 
change will have a negative impact on the health and vigour of some species that play 
a critical role in creating this attractive landscape. These threats are true for much of 
the designed landscapes that are characteristic of the English countryside. Work within 
the Arboreta will endeavour to ensure these landscapes stay resilient. 

 

4.4.1 Outcomes by 2050 

 The collections should have adapted their picturesque landscape, using new 
species where required 

 
 Species from warmer climates should be growing as possible future candidates 

for wider use by society 
 

 The Arboreta should continue to be recognised as a repository of tree expertise 

 

4.5 Open habitats + other ecosystems 57,000 ha  
Our woodlands and forests are a dynamic matrix of woodland, open space and other 
habitats.  It is by maintaining these man-made and natural ecosystems that we can 
make our greatest contribution to conserving and enhancing biodiversity.  

These will be managed in accordance with our ‘Open habitat Strategy’. 

 

4.5.1 Intended outcomes by 2050 

 Where feasible, we should have restored raised bogs and removed adjacent 
areas of forest that adversely affect their hydrology. 

 All priority habitats should be managed within a framework which ensures they 
continue to provide ecosystem services in a changing climate. 

http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1677329&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1145969&_dad=portal&_schema=PORTAL�
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 Forest design planning should be making the most of our ability to improve 
ecological connections across the landscape. 

 Where appropriate our planners will be increasingly working with adjoining 
landowners and others to make sure our woodlands play their role in creating 
landscapes suitable for wildlife conservation. 

 

4.6 Forest soils and water 
The Forestry Commission Estate has been managed to UKFS and its Forests and Water 
and Forests and Soil Guidelines for more than a decade and the requirements are 
embedded in forest practice.  Measures to protect soils and waters are implemented 
through Operational Site Assessments (Ops 1’s/OSA), contracts, constraint maps and 
detailed Practice Guidance is available. 

Harvesting companies are now seeking to harvest branchwood.  On sites where 
guidance shows us that this is sustainable, we will consider harvesting branchwood. 

 

We do not allow stumps to be harvested for biomass to protect soil carbon 
stocks, soil structure and archaeological remains. Stumps removed for reasons such 
as forest health will be considered for biomass. 

 

4.6.1 Intended outcomes by 2050 

 We should continue to protect and enhance the carbon stored within the forest 
ecosystem. 

 Forest design planners should be working with the Environment Agency and 
other bodies to improve water management and alleviate flooding from the 
predicted increase in extreme weather events. 

 

4.7 Forestry Civil Engineering  
FCE have designed culvert drainage for a minimum 50-year rainstorm.  Recent 
evidence suggests that this may not be enough for the current and future climates.  

Recent developments in ‘Ground Penetrating Radar’, have given engineers the ability 
to assess existing road structure to work out accurately where they need to 
strengthen it. This offers significant savings by targeting repairs rather than the 
current overall treatments. 

Recent developments have seen the introduction of low ground pressure systems to 
lorries to reduce road pressure. The use of these systems, offer the potential to 
significantly reduce road wear. 

 

Intended outcomes by 2050 

 We should have increased waterway capacity of all culverts and/or bridges by at 
least 30% from our current standard. 

http://www.forestry.gov.uk/pdf/Brash_residue_protocol.pdf/$FILE/Brash_residue_protocol.pdf�
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 We should increase the number of cross-culverts during maintenance to 
minimise the volume or speed of run-off and reduce scouring in roadside drains. 

 We should continue to use the minimum stone practicable to maintain roads, 
minimising the carbon costs of road haulage. 

 The use of technologies such as low ground pressure systems should be 
widespread 

 

4.8 Business Sustainability and Environmental 
Management 

The Business Sustainability Programme (BSP) is responsible for the environmental 
management of the Forestry Commission's corporate business, which includes building 
construction and utilisation, corporate management activities such as waste 
management, water and energy use, transport, procurement, and human resources. 

Government departments are required to adopt a credible Environmental Management 
System (EMS).  An EMS is a framework through which an organisation’s environmental 
performance can be monitored, improved and controlled. 

During the plan period we will consider the implications of applying the EMS to all our 
forest operations.  Operational Guidance Booklet 43 –Business Sustainability is the 
Action Plan for implementing and maintaining the EMS.  

Our Environmental Policy Statement sets out a commitment to 'prepare, promote and 
instigate a Sustainable Development Action Plan for the Forestry Commission’.  

The Environmental Policy Statement states that EMS will be implemented “in all parts 
of our business”. The current programme applies “mainly to our offices, administrative 
and support functions”.  The intention is to widen the work areas to improve the 
sustainability of our field infrastructure and operational activities. 

The Forestry Commission is working towards ISO14001 accreditation, an 
internationally recognised Standard that addresses environmental issues.  

The Forestry Commission Estate will continue to be managed and operated to the UK 
Woodland Assurance Standard (UKWAS).  To complement this, our new 
Environmental Management System (EMS) and the ISO 14001 standard will 
apply to our offices, administrative and support functions, thus making sure that we 
sustainably manage environmental impacts across all aspects of our business  

Together these programmes will ensure that we are continually reducing the negative 
impacts to the environment of our business, while finding and implementing positive 
contributions to a low-carbon economy.  

 

 

5 Monitoring our progress 
The following tables are the actions required within our Climate Change Action Plan 
during the period 2011 to 2016, with progress being reported annually. 

http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1525136&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1525320&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1525320&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/pls/portal/docs/PAGE/ECONNECT/OPERATIONAL SUPPORT UNIT/OGB/BUSINESS SUSTAINABILITY/OGB 43 - BUSINESS SUSTAINABILITY - VERSION 1.0 - 22 JUNE 2009LINKS UPATED .PDF�
http://alpacorn.forestry.gov.uk:7777/pls/portal/docs/PAGE/ECONNECT/CORPORATE AND FORESTRY SUPPORT/BUSINESS SUSTAINABILITY PROGRAMME/ENVIRONMENTAL MANAGEMENT SYSTEM/ENVIRONMENTAL POLICY STATEMENT/ENVIRONMENTAL STATEMENT ENGLAND 2011V3.PDF�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1525566&_dad=portal&_schema=PORTAL�
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Climate Change Action Plan, monitoring our progress. 
Key measures: to be reported on annually 
Districts 

Adaptive forest management          Concise report describing ‘process activity’ within the FD e.g. 

 staff days in participation with CCF groups etc (List event and man days) 

 

Diversification of species Number of species ordered in COGNOS 

 

Biosecurity Record of incidents reported to FR pathology 

 Area under plant health notices  

       

 

National office Collate the above 

 

Every 5 years: Full report against CCAP       
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Outcome Activity – we will Who When  Measure of direction of 
travel 

Our forest are kept 
resilient  and we 
manage our emissions. 

Review our activity and progress in implementing the 
CCAP and BSP 

FD March 
BMR 

Annual FD report 

     

Managing our 
woodlands sustainably 

Manage our woodlands to a minimum standard 
accredited under independent audit to UKWAS. In 
doing so we will implement the UKFS guideline on 
climate change. 

All Ongoing UKWAS audit (UKWAS). 

FSC PEFC 

That this plan is 
implemented 

Implement an “adaptive forest management” 
process. 

FEE FD 
FR FS 

Ongoing CCAP year 5 review 

Annual district and FEE report 

FEE is an exemplar of 
best practice in 
adapting woodlands in 
the changing climate 

Set up, then promote, field scale case studies of best 
practice, as part of “adaptive forest management” 

FEE 

FR 

Ongoing CCAP year 5 review 

 

Identify species/provenance at short-term risk to CC. FR 2011 Report to FEE. 

FEE FR 2011 Intranet. 

 

Produce and implement guidance on species 
selection, use of mixtures and origin.  We will use 
more species  in planting schemes, creating diversity 
at stand level. 

FD Ongoing  Annual district and FEE report 

CCAP 5 year review 

Species and genetic 
diversity 

Find seed stands for minor species across southern 
England. 

FEE 

PSSB 

FR 

Ongoing CCAP year 5 review 

Annual district and FEE report 

http://www.ukwas.org.uk/�
http://www.fsc-uk.org/�
http://www.pefc.co.uk/�
http://alpacorn.forestry.gov.uk:7777/pls/portal/docs/PAGE/ECONNECT/FORESTRY COMMISSION ENGLAND/CLIMATE CHANGE RESOURCES/CLIMATE CHANGE ACTION PLAN FOR FEE/AFM/AFM.PDF�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1759803&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1684365&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1677819&_dad=portal&_schema=PORTAL�
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Outcome Activity – we will Who When  Measure of direction of 
travel 

Identify stand types at immediate risk to CC. FR 2013 CCAP year 5 review.  

Review and consolidate current CCF, LISS and 
coppice intentions within FDPs, looking for 
sustainable increases in CCF, LISS and coppice. 

FD Ongoing  CCAP year 5 review 

Diversity in stand 
management  

Widen membership and awareness of the CCF group. FEE 

FD 

Ongoing  CCAP year 5 review 

Annual district and FEE report 

Resilience to pests and 
disease 

Produce and implement biosecurity guidelines, and 
deliver forest health days to regions 

FR 

FEE 

2011/12 UKWAS audit. Publication 
CCAP. Annual district and FEE 
report 

Resilience to fire Review forest design plans to plan for future fire 
mitigation.   

FD Ongoing UKWAS audit. 

Number plans review to CC 

Our woodlands working 
with others to create 
landscape permeability 

Seek to work in partnership with others, to ensure 
FDPs are linked at landscape level. 

FD Ongoing UKWAS audit. 

Implement the UKFS, in particular Forests and soils, 
and water guidelines 

FD Ongoing UKWAS audit. 

Review the capacity of the forest infrastructure to 
cope with increased precipitation  

FCE Ongoing UKWAS audit. 

Review our management of reservoirs to ensure 
compliance with ‘Flood and Water Management bill. 

FCE Ongoing UKWAS audit. 

We are contributing to 
sustainable water 
management, and  
reducing the use of 
carbon to build and 
maintain our roads 

Work with others to explore the opportunities our 
forests offer to help with water management. 

FD Ongoing CCAP year 5 review 

 

http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1678750&_dad=portal&_schema=PORTAL�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1678750&_dad=portal&_schema=PORTAL�
http://www.ccfg.org.uk/�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,302561&_dad=portal&_schema=PORTAL�
http://www.forestry.gov.uk/pdf/Water_consultation_draft_Feb10.pdf/$FILE/Water_consultation_draft_Feb10.pdf�
http://www.forestry.gov.uk/pdf/Water_consultation_draft_Feb10.pdf/$FILE/Water_consultation_draft_Feb10.pdf�
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Outcome Activity – we will Who When  Measure of direction of 
travel 

Use ground penetrating radar technologies to reduce 
the amount of aggregates used in forest roads. 

FCE Ongoing CCAP year 5 review 

Adopt, where practicable, new technologies to reduce 
the impact of haulage on our roads, such as central 
tyre inflation systems. 

FCE 
HMO 

Ongoing CCAP year 5 review 

 

 

FC       Forestry Commission (Edinburgh)   CCAP     Climate Change Action Plan 

FR        Forest Research      CC    Climate Change 

FEE      Forest Enterprise England (National Office)  GHG       Green House Gases 

FD        Forest District      UKFS      United Kingdom Forestry Standard 

FCE      Forest Civil Engineering     UKWAS   United Kingdom Woodland Assurance Scheme 

HMO    Harvesting Marketing Officer    FSC      Forest Stewardship Council 

L+D      Learning and Development    PEFC       Programme for the Endorsement of Forest Certification 

PSSB    Plant Seed Supply Branch    LISS        Low Impact Silvicultural Systems 

BSP      Business Sustainability Programme   CCF      Continuous Cover Forestry 

EMS     Environmental Management Statement  BMR  Business Monitoring Report  
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6 Links to further information 
 

eConnect Climate Change England.  This section contains a wide range of 
resources for FC England staff, from educational and interpretation materials, to 
tree information, and includes specific advice to our staff on species and 
diversity within species and origin/provenance. 

Forest Research – Climate Change England.  This will be specific advice for 
England and will include species recommendations by climatic zones and 
suitability as climate change advances.  There will be supplementary notes on 
species and advice on origin and provenance. 

Combating Climate Change - A Role For UK Forests: Main Report: An 
Assessment of The Potential of The UK's Trees and Woodlands to Mitigate and 
Adapt to Climate Change.  You can download the report electronically as sections 
or complete. 

Forestry Commission - The UK Forestry Standard.   The Standard and Guideline  
documents have recently been revised.  You will find the Forests and Climate 
Change Guidelines here. 

Forestry Commission - climate change - forests and climate change.  The FC’s 
headline web area.  Strategic statements, resources and links. 

Forestry Commission - Climate Change in England.  Key messages, guidance and 
resources to support implementation of the UKFS Forests and Climate Change 
Guidelines in England. 

Forest Research - Climate change.  General expert advice and guidance which 
headlines above country specific advice. 

Forestry Research Electronic Decision Support Tool  Various expert decision 
making tools.  The ‘Ecological Site Classification’ (ESC), supports decisions on 
species selection within the changing climate.  The EMIS tool helps decisions in 
ground preparation and brash harvesting to be made in the knowledge of their 
carbon impact. 

Forest Research - Continuous cover silviculture.  Guidance and support tools in 
managing CCF or in conversion of stands to CCF. 

Forest Research - Woodfuel.  A wide range of advice on the subject and links to 
the biomass centre and others. 

Forestry Commission - Woodfuel in England.  Specific guidance for England. 

Forest Research - Tree improvement and forest genetics.  Information on conifer 
breeding and links to others such as BIHIP. 

Forest Research - Slowing the Flow at Pickering.  Case study of flood 
management near Pickering in Yorkshire. 

Forest Research –Case studies of Climate Change Adaptation. Pages that are in 
development and will include case studies and a user blog. 

Operational Guidance Booklets.  FC guidance on a range of operational issues. 

UK Climate Projections - Home.  Official climate change predictions site for the 
UK. 

http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,1640231&_dad=portal&_schema=PORTAL�
http://www.forestry.gov.uk/fr/INFD-837EZY�
http://www.tsoshop.co.uk/bookstore.asp?FO=1159966&Action=Book&ProductID=9780114973513&From=SearchResults�
http://www.tsoshop.co.uk/bookstore.asp?FO=1159966&Action=Book&ProductID=9780114973513&From=SearchResults�
http://www.tsoshop.co.uk/bookstore.asp?FO=1159966&Action=Book&ProductID=9780114973513&From=SearchResults�
http://www.forestry.gov.uk/ukfs�
http://www.forestry.gov.uk/forestry/infd-7m8f59�
http://www.forestry.gov.uk/climatechangeengland�
http://www.forestry.gov.uk/fr/INFD-7K9DFZ�
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http://www.forestry.gov.uk/website/forestresearch.nsf/ByUnique/INFD-5SUK5C�
http://www.forestry.gov.uk/fr/INFD-7YML5R�
http://alpacorn.forestry.gov.uk:7777/portal/page?_pageid=33,285695&_dad=portal&_schema=PORTAL�
http://ukclimateprojections.defra.gov.uk/�
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Defra, UK - The environment - climate change.  Government views and policy. 

Natural England - Climate change.  Their website. 

Environment Agency – adapting to climate change: the natural environment 

Climate change | RFS.  Royal Forestry Society climate change pages. 

Met Office: Climate change 

BBC - Weather - Climate Change 

Home - Department of Energy and Climate Change 

 

 

 

 

 

 

http://www.defra.gov.uk/environment/climate/index.htm�
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