
How do we reduce emissions from 

highly productive lowland peatlands?



Source: National Farmers Union

Food and Farming



• This is a barrier to change: Most farmers do not want to stop farming; we still need 
food; paludiculture is still some way from economic viability; and there is currently 
no reward for raising water levels in conventional farmland – so why do anything?

-20 tCO2e ha-1 yr-1

-9 tCO2e ha-1 yr-1

-33 tCO2e ha-1 yr-1

Mitigating emissions – all or nothing?



CO2 data from UK flux towers

Evans et al (in prep)

How much mitigation is possible?



CH4 fluxes from 41 UK/Irish chamber studies

Evans et al (in prep)

Will methane cancel out the benefits?



Lowland Peat 2 Wasted peats

Project advisory group

Rodney 
Burton

Project team

New(ish) Projects:



1) Field Mitigation Trial Experiment

Seasonal and long-term 
water level manipulation

Emissions 
measurement Assessment of crop yield, 

disease and soil structure



Source: Richard Lindsay

2) Paludiculture Review



 Land & water management scenarios 

Ecosystem               

co-benefits 

BAU Modified BAU 

(e.g. high 

winter WT) 

High WT 

cultivation (high 

WT all year; 

modification of 

crops & land 
management) 

Restoration 

to fen 

wetland 

Food production ↔ ↙ a ↗ ↓ ↓ 

Fibre/biomass 

production 

↔ ↔ ↑ ↔ 

Carbon storage ↓ ↙ ↔ ↗ 

Climate benefit b ↓ ↙ ↗ ↑ 

Flood 

storage/water 
retention 

UNKNOWN UNKNOWN UNKNOWN c ↑ 

Water quality ↓ ↙  ↗ d    ↑ d 

Biodiversity ↙ ↙ ↔ e ↑ 

Recreation/tourism ↓ ↓ ↔ ↑ 

Education ↓ ↓  ↔ ↑ 

Landscape 

aesthetics  

↔ ↔ ↗ ↑ 

 

Reduced provision ↓ 

Some reduction ↙ 

Neutral ↔ 

Some increase ↗ 

Increase ↑ 

 

2) Paludiculture Review

Impacts of different land management scenarios on 
ecosystem services



CROP

WTD Peat depth Effective WTD CO2 CO2 CH4 CH4 C balance GHG CO2 CH4 GHG

cm cm cm t C ha-1 yr-1
t CO2 ha-1 yr-1 t C ha-1 yr-1

t CO2e ha-1 yr-1 t C ha-1 yr-1
t CO2e ha-1 yr-1

Deep peat example data

Paludiculture crop 1 0 100 0 -1.58 -5.78 0.17 6.51 -1.40 0.73 -13.1 6.2 -6.9

Conventional crop 1 40 100 40 2.00 7.33 0.01 0.27 2.01 7.59

Paludiculture crop 2 10 100 10 -0.68 -2.51 0.08 2.93 -0.61 0.42 -16.4 2.9 -13.5

Conventional crop 2 60 100 60 3.79 13.88 0.00 0.05 3.79 13.94

Paludiculture crop 3 20 100 20 0.21 0.77 0.04 1.32 0.25 2.09 -19.7 1.3 -18.4

Conventional crop 3 80 100 80 5.57 20.44 0.00 0.01 5.57 20.45

Paludiculture crop 4 30 100 30 1.10 4.05 0.02 0.59 1.12 4.64 -22.9 0.6 -22.4

Conventional crop 4 100 100 100 7.36 27.00 0.00 0.00 7.36 27.00

Shallow peat example data

Paludiculture crop 1 0 30 0 -1.58 -5.78 0.17 6.51 -1.40 0.73 -9.8 5.9 -3.9

Conventional crop 1 40 30 30 1.10 4.05 0.02 0.59 1.12 4.64

Paludiculture crop 2 10 30 10 -0.68 -2.51 0.08 2.93 -0.61 0.42 -6.6 2.3 -4.2

Conventional crop 2 60 30 30 1.10 4.05 0.02 0.59 1.12 4.64

Paludiculture crop 3 20 30 20 0.21 0.77 0.04 1.32 0.25 2.09 -3.3 0.7 -2.6

Conventional crop 3 80 30 30 1.10 4.05 0.02 0.59 1.12 4.64

Paludiculture crop 4 30 30 30 1.10 4.05 0.02 0.59 1.12 4.64 0.0 0.0 0.0

Conventional crop 4 100 30 30 1.10 4.05 0.02 0.59 1.12 4.64

EMISSIONS/REMOVALSSITE PROPERTIES

t CO2e ha-1 yr-1

MITIGATION

“Paludiculture emissions calculator” (work in progress)

2) Paludiculture Review



3) Subsidence Review

Isle of Axeholme, Lincolnshire/Nottinghamshire 
(with thanks to James Brown for the tour)



3) Subsidence Review

Subsidence rates in drained temperate and boreal peatlands



Subsidence versus drainage depth

3) Subsidence Review

• Deeper drainage leads to faster 
subsidence

• So raising water levels within 
farmland would reduce 
subsidence, reduce CO2

emissions and extend the 
productive lifetime of the peat

• Reducing wind erosion (e.g. 
using cover crops and soil 
stabilisers) could also reduce 
subsidence and carbon loss  
(Ben Freeman’s PhD)



3) Subsidence Review

CROP
C content Bulk density C balance Oxidative Total Mitigation

% g cm-3 g C m-2 yr-1 cm yr-1 cm yr-1 cm yr-1

Paludiculture crop 1 -140 0.00 0.00 -0.33

Conventional crop 1 40 0.3 201 0.17 0.33

Paludiculture crop 2 -61 0.00 0.00 -0.54

Conventional crop 2 35 0.4 379 0.27 0.54

Paludiculture crop 3 25 0.02 0.04 -0.95

Conventional crop 3 45 0.25 557 0.50 0.99

Paludiculture crop 4 112 0.11 0.22 -1.25

Conventional crop 4 50 0.2 736 0.74 1.47

SUBSIDENCESITE PROPERTIES

“Subsidence calculator” 
(also work in progress)

Sue Page et al, Draft Report to Defra (2020)



4) Socio-economic opportunities and barriers

Davey Jones, Bangor Uni

• Identify the practical barriers and opportunities 
associated with adoption of mitigation strategies 
by famers

• Identify the main socioeconomic barriers 

• Evaluate ecosystem service trade-offs 

• Evaluate social and environmental impacts of 
different farm-scale mitigation options at the 
regional scale. 

• Identify barriers in the market supply chain.

• Identify how long it will take to implement the 
mitigation measures.

• Produce a roadmap for mitigating the loss of 
agricultural peatlands, whilst minimising impacts 
on society, economy and food security

Aims:



Source: Rodney Burton

Emissions from Wasted Peat

• A large fraction of currently estimated 
emissions are from wasted peat under 
cropland – are these real?



Emissions from Wasted Peat

• Shallow wasted peat (skirt soils) may emit less CO2 than remaining deep peat 

• But data from Germany suggest that as the organic content of the peat declines, 
decomposition rates speed up, so CO2 emissions could stay high until the peat is lost

• Answering this question will help us to correctly estimate total UK peat emissions, 
prioritise protection and restoration measures to maximise emission reductions, and 
minimise impacts on food production



Source: Burton (1995)

Emissions from Wasted Peat

• 50 skirt soil sites around the Fens were 
surveyed in the 1960s-70s, and again in the 
early 1990s

• Sites will be re-surveyed by the previous 
surveyor (Rodney Burton) to provide a > 60 
year time series of measured peat loss

• If any of these sites are on your land, we 
would be keen to talk to you!



Scenario
Measure

“Net zero” 
report 

“Government 
led”

“People 
led”

“Innovation
led”

Indoor horticulture 10-50% 10% Off peat 100%

Reduced meat consumption 20-50% 20% 50% 50% (lab meat)

Upland peat restoration 50-75% 75-100%? 75-100%? 75-100%?

Lowland peat full restoration (grassland) 25-50% ? ? ?

Lowland peat full restoration (cropland) 25-50% ? ? ?

Lowland peat paludiculture 0% ? ? ?

Lowland peat raised water levels 0% ? ? ?

Lowland peat seasonal high water levels 0% ? ? ?

Lowland peat cover crops 0% ? ? ?

Committee on Climate Change:
Scenarios for the 6th Carbon Budget

Thoughts?


