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What this presentation is aboutWhat this presentation is about
An overview of the ways forests and forestAn overview of the ways forests and forest
management can contribute to climate changemanagement can contribute to climate change
mitigationmitigation

Recent forestry and carbon studies in NorthRecent forestry and carbon studies in North
East EnglandEast England

The potential contribution that forestry canThe potential contribution that forestry can
make to GHG emission reduction in Northmake to GHG emission reduction in North
East EnglandEast England





Forests: Carbon Stores and GainsForests: Carbon Stores and Gains

Carbon stored in treesCarbon stored in trees
Above groundAbove ground
Below groundBelow ground

Carbon stored in the soilCarbon stored in the soil
Carbon stored in wood productsCarbon stored in wood products

Carbon gain from material substitutionCarbon gain from material substitution
Carbon gain from Carbon gain from woodfuelwoodfuel
Carbon gain from land-use changeCarbon gain from land-use change



CO2 avoidance through fuel substitution

CO2 avoidance through material substitution

CO2 sequestration in products

CO2 sequestration in biomass and litter
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Cumulative carbon storage andCumulative carbon storage and
emission reductionsemission reductions

From Nabuurs (1996) -  Norway spruce 75 year rotations



UK Forestry and Carbon: Some NumbersUK Forestry and Carbon: Some Numbers

C C store in forest trees           150 million tonnesstore in forest trees           150 million tonnes
C store in forest soils             244 million tonnesC store in forest soils             244 million tonnes
C store in wood products        80 million tonnesC store in wood products        80 million tonnes

Current C sequestration in forestsCurrent C sequestration in forests
4.0 million tonnes per annum4.0 million tonnes per annum

Current C removals in harvested wood productsCurrent C removals in harvested wood products
2.0 million tonnes per annum2.0 million tonnes per annum

Current UK GHG emissions Current UK GHG emissions –– 151 million tonnes carbon 151 million tonnes carbon
equivalent per annum (554 million tonnes CO2 equivalent)equivalent per annum (554 million tonnes CO2 equivalent)

From agriculture From agriculture –– 10.5 million tonnes carbon per annum 10.5 million tonnes carbon per annum





Recent Forestry carbon Research inRecent Forestry carbon Research in
North East EnglandNorth East England

Carbon account for Carbon account for KielderKielder Forest Forest

Carbon in existing woodlands inCarbon in existing woodlands in
Northumberland National ParkNorthumberland National Park

Carbon gains through woodland creation inCarbon gains through woodland creation in
Northumberland National ParkNorthumberland National Park



Carbon in Carbon in KielderKielder Forest Forest
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Above ground standing tree biomassAbove ground standing tree biomass

Forest soilsForest soils

Annual sequestration in standing treesAnnual sequestration in standing trees

Annual removals in harvested productsAnnual removals in harvested products

Potential storage in wood productsPotential storage in wood products

Annual gain from material substitutionAnnual gain from material substitution

Annual emissions from forest operationsAnnual emissions from forest operations

Tonnes carbonTonnes carbonSourceSource



Annual carbon emissions: Annual carbon emissions: KielderKielder
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Annual carbon emissions: Annual carbon emissions: KielderKielder
759

633

137

68

191

24

97

375

0

100

200

300

400

500

600

700

800

Harv
es

t O
ps

Hau
lag

e

FM O
ps

Superv
isi

on

Road
s

Offic
e

Dee
r

Rec
rea

tio
n

To
nn

es
 C

 p
er

 a
nn

um



Carbon in existing woodlands inCarbon in existing woodlands in
Northumberland National ParkNorthumberland National Park

749,069749,069
44,09444,094
27,85527,855
4,1814,181
3,2863,286

717717

Currently stored in above ground biomassCurrently stored in above ground biomass
Annual sequestration (above ground)Annual sequestration (above ground)
Annual addition to wood product storeAnnual addition to wood product store
Annual material substitution gainAnnual material substitution gain
Annual Annual woodfuelwoodfuel gain gain

Annual emissionsAnnual emissions

TonnesTonnes
carboncarbon

SourceSource



Carbon Gains in NNP WoodlandsCarbon Gains in NNP Woodlands
over 10 and 20 yearsover 10 and 20 years

 
Source of 

Carbon Gain 
Gain by 2018 

(tonnes 
carbon) 

Gain by 2028 
(tonnes 
carbon) 

 
Increase in carbon stored 
in above ground biomass 
Addition to carbon stored 
in wood products 
Material substitution 
carbon gain 
Woodfuel carbon gain 
 
Woodland Management 
carbon emissions 

119,208 
 

193,312 
 

41,810 
 

57,068 
 

-7,185 

171,913 
 

335,446 
 

88,898 
 

118,888 
 

-13,793 

 
Totals 
 
Total per hectare 
 
Total per hectare per 
annum 

 
404,213 

 
20.5 

 
2.05 

 
701,352 

 
35.5 

 
1.78 



Net Carbon Gain in Northumberland NationalNet Carbon Gain in Northumberland National
Park Woodlands by 2018 and 2028Park Woodlands by 2018 and 2028
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Carbon Gains for NNP NativeCarbon Gains for NNP Native
Woodland Model: 100 YearsWoodland Model: 100 Years
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Carbon Gains for NNP ConiferCarbon Gains for NNP Conifer
Model: 100 YearsModel: 100 Years
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Potential Contribution of Forestry toPotential Contribution of Forestry to
GHG emissions reduction in NEEGHG emissions reduction in NEE

Existing woodlandsExisting woodlands

New WoodlandsNew Woodlands



Potential Contribution: ExistingPotential Contribution: Existing
WoodlandsWoodlands

Carbon Gain over 20 years - 20,000 hectaresCarbon Gain over 20 years - 20,000 hectares
               = 700,000 tonnes               = 700,000 tonnes
               = 35,000 tonnes per annum               = 35,000 tonnes per annum

Over 100,000 hectares (NE England)Over 100,000 hectares (NE England)
               = 175,000 tonnes per annum               = 175,000 tonnes per annum



Potential Contribution: NewPotential Contribution: New
WoodlandsWoodlands

NNP Conifer Model NNP Conifer Model –– Carbon Gain (100 years) Carbon Gain (100 years)
              = 1.4 tonnes C per hectare per annum              = 1.4 tonnes C per hectare per annum

Higher yielding forestsHigher yielding forests
             - 2.4 tonnes C per annum             - 2.4 tonnes C per annum

Include soil C gainsInclude soil C gains
             - 2.7 tonnes C per annum             - 2.7 tonnes C per annum

Include land use changeInclude land use change
             - 3.3 tonnes C per annum             - 3.3 tonnes C per annum



Potential Contribution of Forestry inPotential Contribution of Forestry in
NE EnglandNE England

Current emissions from agricultureCurrent emissions from agriculture
              - 373,000 tonnes C per annum              - 373,000 tonnes C per annum

Deduct existing woodlands (175,000 pa)Deduct existing woodlands (175,000 pa)
              - 198,000 tonnes C per annum              - 198,000 tonnes C per annum

To become carbon neutral (land use) wouldTo become carbon neutral (land use) would
require an additional 60,000 hectares of forestrequire an additional 60,000 hectares of forest



ConclusionsConclusions

More of:More of:
       land use policy thinking       land use policy thinking

Less of:Less of:
       wasting carbon       wasting carbon

Differently:Differently:
       living!       living!
       rediscovering wood       rediscovering wood
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