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1. Drive for a low carbon society

2. Contribution of low carbon land 
management:

i. Agricultural production

ii. Soil carbon

iii. Forestry & woodlands
iv. Peat restoration

3. How can Natural England and 
NPAs help deliver Low Carbon 
Land Management?



Climate Change Act (2008)

• Sets a statutory target to reduce GHG emissions 
by 80% by 2050

• Establishes 5 year carbon budgets that set a 
trajectory for meeting the statutory targets

• Three budgets have to be set at a time – 2009 to 
2022

• Established Committee on Climate Change -
advise on targets and budgets and report annually 
to Parliament on progress

• First three carbon budgets – set target of 34% 
reduction by 2022 



Low Carbon Transition Plan – July 2009

• Sets out policies & programmes 
Government is putting in place to 
meet the carbon budgets 

• All Government departments have 
to set their own carbon budgets for 
their sectors 



Creating ‘departmental carbon budgets’ to 
share accountability across Government

Sectoral allocations based on 
share of influence and 
emissions projections

Public sector allocations based 
on an agreed level of ambition 

and emissions projections

The total will make up a departmental carbon budget for each 
Whitehall Department



Example - departmental split of agriculture, 
food, forestry and land use sector
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Defra 88 Holders of main levers and sectoral 
sponsorship

DECC 2 Impact of bio-energy policy

BIS 2 Innovation and research (originally allocated 
to DIUS)

DfT 2 Creation of demand as a result of policy on 
biofuels

CLG 2 Planning (affecting land use change and 
also applications for on-farm bioenergy)

DH 2 Procurement/impact on demand and 
sponsorship of the FSA

DCSF 2 Procurement and influence on consumer 
behaviour



How will we meet the carbon budgets?



Agriculture, Forestry & Land Management 

• 7% total UK emissions

• Nitrous oxide from fertilisers  

• Methane from livestock & manure 
management

• CO2 emissions from on-farm 
energy use (machinery, buildings, 
etc) and land use (peat oxidation, 
cultivation of soils, liming, etc)

• CO2 sequestration from forestry 
and soil carbon



Agricultural non-CO 2 emissions  



CO2 emissions & sequestration from Land Use, 
Land Use Change & Forestry (LULUCF)

Emissions:

• 14 MtCO2 from conversion to 
arable

• 1.5 MtCO2 from peatland drainage 
& extraction

• 6 MtCO2 from land use change to 
settlements

Sequestration:

• 15 MtCO2 from forestry

• 8 MtCO2 from conversion to 
grassland



LULUCF projections

• Sequestration by forestry is 
weakening

• Reduced planting rates: 33k ha yr 
in 1970s (UK), 3k ha in 2007 
(England)

• Emissions from LUC to croplands 
likely to increase 

• LULUCF will be adding  ~1% UK 
CO2 emissions by 2020



What is low-carbon land management �

1. Reducing non-CO2 emissions from agricultural 
production

2. Sequestering carbon by planting new woodlands & 
trees

3. Sequestering carbon in agricultural soils

4. Reducing losses of carbon from degraded peatlands



How can non-CO 2 agricultural emissions be 
reduced?

Livestock
- Increasing fertility and longevity
- Higher-energy, lower protein diets – more 
meat per unit of input 
- Anaerobic digestion

Arable
- Reducing fertiliser application
- Use of organic fertilisers 
- Incorporating straw to crops

Implications
- Increase demand for new arable 
land?
- More precision farming
- Water quality benefits?
- Genetically modified crops?

Implications
- More offspring per lifetime
- Increase maize & oil seed rape silage
- More improved grassland/pasture
- Pressure for genetically modified livestock?



Improve low-carbon advice to farmers

• Government intend to establish a Low Carbon Advisory Service 

• Work with Natural England, EA, RDAs, Carbon Trust & Business 
Link to identify gaps in existing advisory services

• Launched ‘climate friendly farming’ theme to Act on CO2 campaign

• Developing interest-free loans for low carbon activities with Carbon 
Trust

• Government has asked industry to prepare a Voluntary Action Plan
by spring 2010 setting out how sector can reduce non-CO2

emissions by 10% from 2018



‘Woodlands for the Future’

• 2.9 MtCO2 a year currently 
sequestered by English 
woodlands

• Projected to fall to 0.5 MtCO2 by 
2020

• Aspiration in LCTP to increase 
planting to 10,000 ha a year for 
15 years (England only)



Scale of sequestration

• FC claim planting of 
150,000 ha will sequester 
50 MtCO2 by 2050

• Even more if new 
woodlands also used to 
replace fossil fuels 
(substitution)



What type of new woodland and where?

• From a purely carbon 
perspective  - Eucalyptus

• FC : “right tree in the right 
place”

• Developing a ‘spatial 
framework’ to identify 
where new woodland will 
be most beneficial



How will new woodland be paid for?

• No new public funding 

• Will mainly aim to use 
voluntary carbon market

• Forest carbon projects will 
need to meet high standards 
to earn credits

• Also looking at planning gain



Carbon stored in England’s soils

• Total - 6.4 billion tonnes CO 2

• Grasslands - 2.5 billion tonnes CO2

• Arable - 2.1 billion tonnes CO2

• Semi-natural - 1.1 billion tonnes CO2

• Woodlands - 396 million tonnes CO2

• Gardens - 198 million tonnes CO2  



How can land managers increase SOC? 

• Converting arable to 
unfertilised, uncultivated 
grassland  (eg buffer strips, 
field corners)

• Reduced/zero tillage

• Hedgerow & ditch 
management 

• Wild bird, nectar & pollen 
seed mixes



Role of Environmental Stewardship

• Estimated ELS & HLS saving 1.6 
MtCO2 a year in form of SOC

• Buffer strips, woodland edges, field 
corners – 159,000 tCO2 

• Hedgerow options – 110,000 tCO2 

• Archaeological features on intensive 
grassland – 258,000 tCO2 

• HLS habitat creation & restoration 
options – 908,000 tCO2 



Peatlands – estimating the resource 
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• NSRI National Soils 
Maps

• BGS drift mapping

• BAP Habitat Inventory

• Deep peat (>40 cm 
peat)

• Shallow peat (20-40cm)

• Soils with ‘peaty’
pockets



Area of Deep Peat in England

Habitat Area (ha)

Blanket bog 349,717

Raised bog 35,721

Fen 293,586

Total 679,023
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Peat in England’s National Parks

• 181,000ha deep peat

• 25% of England’s total deep peat

• Around half of England’s total   
blanket bog habitat

• 436 million tonnes CO2  stored as 
SOC



Peat Status mapping 
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• gripped (drained)

• hagged/gullied

• wasted

• cut/extracted

• cultivated

• rotationally burnt

• afforested



Area of degraded peat - Yorkshire Dales

• Gripped: 17,015ha
• Hagged: 14,175ha
• Bare: 245ha
• Burnt: 22,810ha

• 54,245ha



Area of degraded peat - Peak District 

• Gripped: 1,842ha
• Hagged: 12,270ha
• Bare: 2,615ha
• Burnt: 13,435ha

• 30,163ha



Area of degraded peat - North York Moors  

• Gripped: 3887ha
• Hagged: 116ha
• Bare: 84ha
• Burnt: 13050ha

• 17,136ha



Area of degraded peat - Lake District

• Gripped: 741ha
• Hagged: 122ha
• Bare: 5ha
• Burnt: 643ha

• 1511ha



Area of degraded peat - Northumberland

• Gripped: 29ha
• Hagged: 5ha
• Bare: 0ha
• Burnt: 43ha

• 76ha



Area of degraded peat - Dartmoor

• Gripped: 15ha
• Hagged: 13ha
• Bare: 0.5ha
• Burnt: 9ha

• 38ha



Area of degraded peat - Exmoor 

• Gripped: 8ha
• Hagged: 0ha
• Bare: 0ha
• Burnt: 17ha

• 25ha



CO2 emissions from degraded peat - league 
table

National Park Estimated emissions (tCO 2)

Yorkshire Dales 147,699

Peak District 79,782 

North York Moors 28,443 

Lake District 4,093

Northumberland 174 

Dartmoor 124 

Exmoor 47 

Total 260,362



How much carbon is being lost from peat in 
England’s National Parks?

• ~100,000 ha gripped, hagged, 
bare and burnt peat

• Likely to be losing ~260,000 
tCO2 a year

• Equivalent to CO2 emissions 
from 42,000 houses



How much carbon is being lost from all of 
England’s peatlands?

• We estimate around 3.3 MtCO2

• >2 MtCO2 from lowlands – fen 
cultivation and peat extraction

• 1 MtCO2 from uplands – drained, 
eroded & bare blanket bog

• More than emissions from 
domestic aviation (2.47 MtCO2) 

• How much can this be reduced 
through peatland restoration?



Peatland restoration

• Restoration of managed peatlands 
is already occurring for 
biodiversity/water reasons 

• Hydrological restoration (re-
wetting) of drained peatlands

• Re-vegetation of bare peat 

• Taking land out of cultivation 

• Reducing inputs on intensive 
grassland



Carbon savings from restoration 

• Restoration reduces carbon losses, 
but also increases methane emissions 
– more potent greenhouse gas

• Will methane emissions cancel out the 
carbon savings?

• Limited evidence, but some studies 
indicate methane short-lived and 
localised within ditches

• Re-establishment of Sphagnum
reduces abundance of vascular plants 
responsible for ‘shunting’ methane

• Likely that restoration has a positive 
GHG effect

• More measurements and monitoring 
needed to estimate precise carbon 
savings



Peatland GHG monitoring 

• Objective to combine measurements 
from range of different peatlands 
before, during & after restoration

• Will allow us to confidently quantify 
savings from restoration

• Natural England & Defra funding 
research currently in the North 
Pennines and Bleaklow

• UK-wide partnership scoping a 
monitoring programme 



Incentives for low-carbon land management in 
National Parks

• Environmental Stewardship key mechanism  – can uptake 
of low-carbon options be increased?

• Promotion of carbon calculators and low carbon advice – eg 
CLA’s CALM?

• Account for savings delivered from low-carbon land 
management towards NPA carbon targets?

• Engage with carbon market?



Potential for revenues from carbon market

• Potential growing for land 
management projects to earn credits 
on the voluntary offset market.

• Verification of credits by Voluntary 
Carbon Standard 

• VCS have methodologies for forestry 
and most agricultural projects

• Consulting on a peatland restoration 
methodology in early 2010

• FC producing standards for UK forest 
carbon projects



Questions for breakout session

1. Incentives & advice 
– How can the uptake of different low carbon land management 

measures be promoted in the National Parks?

2. Communications

– How can NE & NPAs communicate to the wider public and 
stakeholders the contribution of National Parks to low-carbon land 
management?

3. Evidence

– How can NE & NPAs work together to improve the evidence base for
low carbon land management?



Measure Incentives Communication Evidence

Non-CO2

Forestry

Soil carbon

Peatlands


