


How can UK forestry adapt to and
Improve Its contribution to mitigating
climate change?

We were asked to:

e Review and synthesise existing knowledge of the
Impacts of climate change on UK forests.

e Provide a baseline of the potential of UK forests to
mitigate and adapt to climate change.

e ldentify gaps and weaknesses in our understanding so
as to determine research priorities for the next 5 years.
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Setting out the science



Monthly carbon dioxide concentration

parts per million
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Mean summer lempeataiure change [June, July, August), relative to 19461-90 means. Data are for 20805 under the
‘medium’ (SRES Al B} emissions scenario. The change at 50% probability level. called the cenfral estimate, Is that which is
as lkely as notl to be exceeded by 2080,

10% = very likely to be exceeded 50% = cenftral estimate 90% = very unlikely to be exceeded
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Mean winter precipitation change [December, January, Fabruary), relative to 19461-90 means. Dala are for 2080s under
ihe ‘'medium’ (SRES AlB) emissions scenario. The change at 50% probability level, colled the central estimate, Is that
which Is as likely as nof to be exceeded by 2080.

10% = very likely to be exceeded 50% = central estimate 20% = very unlikely to be exceeded

L Rainfall amounts and distribution will change
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IMPACTS — FC bulletin 125

Leafing date of oak in Ashstead, Surrey between 1950 and 2009.
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Data courtesy of Jean Coombs and Tim Sparks, Ses also Sparks and Gil, 2002



Tree pests and diseases

Phytophthora on Larch
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Adaptation

“An Ecological Site
Classification for
Forestry in Great Britain
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Oak — NVC W10 lowland oak community

Baseline 1961-1990 2050 (low) 2050 (high)

le: 1 gri Il = 5k
NVC W10 lowland oak community Scale: 1 grid cell = 5km
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Oak — suitability relative to maximum productivity

(greens = suitable)

(a) Pedunculate oak
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2050 Low emissions scenario 2050 High emissions scenaric

Changes will impact on species choice
and composition in native woodlands

Duncan Ray ESC



Adaptation: predicting tree species suitability
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Potential broadleaved spp for production forestry in

with knowledge of performance

Acer macrophyllum
Acer saccharinum
Alnus rubra

Alnus viridens
Eucalyptus gunnii
Eucalyptus nitens
Juglans regia
Nothofagus obliqua
Nothofagus alpina (syn. N. procera)
Nothofagus pumilio
Platanus spp.
Populus spp.

Britain.

no UK trials data

Betula papyrifera
Carya ovata
Eucalyptus spp
Fagus orientalis
Fraxinus americana
Fraxinus angustifolia
Fraxinus pennsylvanica
Juglans nigra
Liriodendron tulipfera
Quercus alba
Quercus frainetto
Quercus pubescens
Quercus pyrenaica



Continental European tree spp not native to the UK that
warrant consideration as ‘alternative species’ in cc
adaptation strategies

Broadleaf species

Acer monspessulanum
Acer opalus

Alnus cordata
Castanea sativa
Celtis australis
Fagus orientalis
Fraxinus angustifolia
Juglans regia
Ostrya carpinifolia
Platanus orientalis
Populus alba
Quercus faginea
Quercus ilex
Quercus pyrenaica
Quercus pubescns

Conifer species

Abies alba

Abies borisii-regis
Abies cephalonica
Abies cilicica
Abies pinsapo
Picea omorika
Pinus brutia

Pinus pinaster
Pinus pinea

Pinus peuce



Over the near future the range of species currently
considered suitable for use in woodland creation in the
UK remains the same. Exceptions to this general
situation are likely to be found in south and east
England and more widely in the latter half of the
century with serious impacts occurring on drought
sensitive tree species on shallow freely draining soils.
The planning of which species and species mixtures to
plant on particular sites will be the challenge for forest
managers.

However by the middle of the century under high
emission scenario or end of the century under low
emission scenario, an extended range of species will
have to be considered, Further research is needed to
establish which tree species will be most suitable for
specific requirements.



Mitigation: Net Ecosystem Production C uptake kg CO, ha?!h

Trees and forest

soils lock up carbon
Photosynthesis Foliage respiration

r ‘-_
F '\
:‘\ # [ r )

Root 1

Respiration | Lifterfall

Wood tissue respiration

Ground vegetation
photosynthesis & respiration
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S felely
Fine Root Decay
Carbon in UK Forests: 1 t C is roughly equivalent to 3.67 t CO, e
Trees 150 Mt C 1 Mt = 1 000 000 tonnes
Solls & litter 640 Mt C 1Gt = 1 000 000 000 tonnes

Timber & wood products 80 Mt C



Average daily removal or release of CO, during year

17-21 year old
Sitka spruce
evergreen.
Annual total
removal of CO,
24 tonnes per
hectare per year.
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Dally average NEP (kg CO, ha' h')

Day of year

72—80 year old
oak & mixed
deciduous.
Annual total
removal of CO,
15 tonnes per
hectare per year.
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Griffin and Alice Holt Forests



Hectares per year
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But we’ve been creating fewer new woodlands
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Forest carbon uptake (MICO, yr')
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Can we harness this C-fixing capability

to provide mitigation of emissions?
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Forest land cover in parts of Europe

Forest cover as a percentage of land area for selected
EU countries. At around 12%, the UK's forest cover is
amongst the lowest of any country-in Europe.

Finlang

Sweden

Italy

Spain

+4% change in land cover proposed would still be one of lowest in Europe




Substitution — carbon lock up after felling
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Wood products extend carbon lock up

The net CO. emissions of the maijor products used in the construction industry. All non-wocdy components are seen fo
consfitute net sources of CO; while all wood-based components are net sinks. LVL = laminated veneer lumber.

Hardioarnd
Sawn fimioer

Paricle board Wood products in
& construction are CO, sinks.

softwood phywood .
Softboard Bricks, concrete, steel are

Bich pywood net sources.

standard concrete
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Gypsum boord

Red bricks

Hollow-core elements
Special concrete

Aluminium fagade elements
Steel plates and rolls

Steel pipe-beams
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WRI Trees in the Greenhouse 2008



Woodlands need to be planned so that ecosystem
services are provided together with emissions
abatement.




Trees help people adapt:
Maximum surface temperature in Manchester

Moximum surface temperature In the town centre UMI with curment form and plus or minus 10% green cover [Dlack
dashed line shows 19611990 current form fempearature) (Gill, 2006)

B curent fom [ -10% green | +10% green

ot

Max surface temp [°C)

19708 ZU208 Low 20208 High
Time pericd and emissions scenario

+10% green cover would help cooling
esp where people live or gather




Nos of premature deaths and hospital admissions
averted per year by 5.5% urban greenspace (25 %
trees) per million people in ELGG area.
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The interaction of
forests with water is
complex but targeted
woodland creation has
potential to alleviate
flooding

Wissmar et al 2004
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N —— Forestry and flooding

Taking Torward a new Government strategy
for flond and coastal erosion risk

management in England

Pasture u Woodland

Thomas & Nisbet 2007



Key findings



A clear need for more woodlands

Enhanced planting of 23,000 ha per year over next
40 years could by 2050 abate 10% of GHG emissions

e Technically feasible — if challenging
« All options cost-effective
e Rapid growing conifers and energy crops best

e But mixed woodlands still only £25 per tonne CO,



An asset to be managed wisely

UK forests store 790 MtC and remove 15 MtCO, per year

e Climate change impacts are already being seen
e Pests and diseases causing increasing concern

e Regulatory framework important including for urban
trees to ensure continued delivery of range of ecosystem

services



The status quo Is nhot an option

Long timescales mean need for action now

e Changes to selection of species and origin needed now

e In future need to consider new species e.g. from
continental Europe

e Difficult questions for conservation of biodiversity in
woodland communities



Harvesting and use of wood increases
forestry’s mitigation potential

Wood products act as a C store and Biomass can replace
fossil fuels

e Wood can substitute for materials with high GHG
emissions in their production

e Evidence of technical properties of wood needs to be
better known

e Carbon in wood products in UK housing = 10 Mt
— could grow by 10 Mt in next 10 years

e Wood fuel has the potential to save between 2 and
4 MtC per year by substituting for fossil fuel in the
UK



Plant now
Use sustainably



Avallability
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.

ISBN 978-0-11497-351-3 £30.00
o] g
The Synthesis Report — ISBN 978-0-11497-352-0 free

Online and customer.service@tso.co.uk


http://www.tsoshop.co.uk/
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Species and mixture selection for the site
— ESC and Duncan Ray

FC Forests and Climate Change Guidelines
- due for publication this year.

FC Code of Good Practice for Forest Carbon Projects
- also for launch & publication this year and will have QA, validation &
accreditation by UKAS .
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