
'Peatland restoration in Scotland –  
where are we now? 

Steve Chapman, Rebekka Artz, Bedru Balana, 
David Donnelly, Matt Aitkenhead 



We know why we are doing this 

 Climate Change Act (Scotland) 2009 

 80% reduction in GHG emissions by 2050, 42% by 2020 

 Target of 21,000 hectare of peatland restoration per 

annum (June 2013) 

 

 2020 Challenge for Scotland's Biodiversity (2013)  

 Supports ‘a major restoration programme’ 

 To be delivered, at least in part/interim, by The Scottish 

Rural Development Programme, the £15m Green 

Stimulus Peatland Restoration Project (Scottish Natural 

Heritage) and the Peatland Code 

 



  
We ‘know’ where the peatlands are 

• 1.7 million hectare = 22% of the land area  

• Mostly blanket bog (1.1 mi ha), some 

semi-confined peat (valley peats on 

mountains, 0.5 mi ha), upland (0.04) and 

lowland (0.03) raised bog  

• Scottish peatlands contain 1620 Mt of C 

(56% of total soil C) 

• Much of this resource is eroding, drained, 

harvested or converted to other land uses 

(90% of raised bog, >50% of blanket bog) 

• Only 6.6 % is under designation. Target of 

600,000 ha to be restored (UK Biodiversity 

Action plan) 

 

 



We ‘know’ the areas with the highest 
peat soil carbon 



We know some of the restoration benefits 
 Potential GHG emissions abatement achievable through peatland restoration 

 Actual GHG emissions abatement achieved since 1990  

 AFOLU accounting: Implications for implementing peatland restoration (costs and benefits, 
inclusive of potential offsets due to methane production) 

 Economic cost:benefit analysis of peatland restoration 

 An assessment of the proposed IPCC “2013 Supplement to the 2006 guidelines: Wetlands” for 
use in GHG accounting of Scottish peatland restoration  
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1. Key	Points	
	

· For	2012,	we	estimate	that	abatement	from	existing	projects,	amounts	to	0.018	Mt	CO2e	yr
-1,	with	a	range	of	

0.010	–	0.028	Mt	CO2e	yr
-1.	

· As	existing	projects	mature,	and	even	with	no	new	projects,	projected	annual	abatement	continues	to	

increase.	By	2027	it	will	amount	to	0.026	Mt	CO2e	yr
-1,	with	a	range	of	0.014	–	0.041	Mt	CO2e	yr

-1.		

· The	current	emissions	from	all	Scottish	peatlands	are	likely	to	be	in	the	range	of	-0.38	(net	uptake)	to	3.56	Mt	

CO2e	yr
-1.	In	principle,	carbon	abatement	in	the	range	of	1.5	–	5.4	Mt	CO2e	yr

-1	could	be	possible	by	2027,	if	all	

potential	areas	identified	are	indeed	restorable	to	a	net	sequestering	peatland	within	a	reasonable	time	frame	

and	if	restoration	were	to	commence	immediately	in	all	areas.	A	realistic	estimate	will	fall	somewhere	below	

this.	

· Data	gaps	and	uncertainties	remain	significant.	

2. Introduction	
	

In	our	previous	enquiry	response	(Artz	et	al.,	2012c)	we	outlined	the	range	of	net	potential	abatement	benefits	

from	peatland	restoration	on	a	per	hectare	basis	and	gave	an	estimate	of	the	likely	area	of	peatland	that	could	

be	available	for	some	degree	of	improvement.	We	indicated	that	full	abatement	benefits	would	not	be	realised	

immediately	but	would	involve	a	timeframe	measured	in	several	years	to	decades.	Additionally,	we	stressed	the	

paucity	of	relevant	data	on	which	each	of	these	parameters	(abatement	per	hectare,	area	and	timeframe)	were	

based	and	that	there	was	considerable	uncertainty	associated	with	the	cited	values.	There	is	no	further	evidence	

available	at	present	whereby	these	ranges	might	be	narrowed.	The	literature	and	data	on	which	our	conclusions	

were	based	are	described	in	Artz	et	al.	(2012c)	and	will	not	be	repeated	here.	

The	present	enquiry	may	be	divided	into	two	tasks:	the	carbon	savings	from	all	peatland	restoration	carried	out	

to	date	from	the	baseline	year	of	1990	and	the	potential	for	savings	extending	into	the	future	to	2027.	To	our	

knowledge,	the	first	task	has	never	before	been	undertaken.	There	have	been	several	estimates	of	the	future	

potential.	Bain	(2010)	estimated	that	600	kha	could	be	restored	in	Scotland	by	2015	to	give	an	annual	saving	of	

2.7	Mt	CO2e	(carbon	dioxide	equivalents).	Subsequently,	Bain	et	al.	(2011)	estimated	a	figure	for	the	UK	of	>1	
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Key	points		

•	 Net	potential	abatement	benefits	from	peatland	restoration,	given	our	wide	span	of	values	for	near-

natural	and	damaged	sites,	could	range	from	0.6	to	8.3	t	CO2e	ha
-1	yr-1.		

•	 Values	at	the	lower	end	represent	restoration	C	savings	of	the	least	damaged	sites,	which	may	be	

achievable	within	a	<10	year	timeframe	after	restoration	efforts.	In	addition,	early	intervention	on	such	less	

damaged	bogs	also	prevents	further	progression	to	a	more	damaged,	and	more	highly	emitting,	state.	Values	

near	the	upper	end	apply	to	the	restoration	benefits	of	severely	damaged	sites,	but	these	will	take	longer	to	

stabilize	(20	to	50	years)	and	temporarily	high	methane	emissions	may	limit	early	carbon	savings.		

•	 A	precise	figure	for	the	area	in	Scotland	that	has	the	potential	for	some	degree	of	change	in	

management	or	active	restoration	is	not	available	but	is	likely	to	be	in	excess	of	1,000	kha	of	which	around	350	

kha	may	be	in	the	‘severely	damaged’	category	of	previously	cutover,	eroded,	severely	drained	or	afforested	

peatlands	that	would	require	active	efforts	to	restore.	

	

Introduction	

As	will	be	appreciated,	the	provision	of	a	figure	for	the	potential	abatement	from	peatland	restoration	is	not	a	
simple	task.	There	are	a	number	of	factors	to	consider:	
	

i. The	emission	factor	for	a	particular	area	will	depend	upon	the	initial	and	restored	states	and	this	will	
vary	depending	upon	the	particular	conditions	and	management	regimes	at	each	site.	

ii. As	many	of	the	common	land	use	regimes	or	disturbances	do	not	manifest	in	a	uniform	fashion	(e.g.	grip	
spacings	can	vary),	the	areal	extents	of	peatlands	in	different	states	will	also	vary.	

iii. The	timelines	of	abatement	are	also	likely	to	vary	and	maximum	abatement	potential	may	not	be	
achieved	for	some	time	following	restoration.	

iv. The	total	abatement	is	the	integration	over	time	of	the	products	of	emission	factor	and	area	for	the	
various	states.	

v. It	should	be	borne	in	mind	that	potential	abatement	may	be	largely	made	up	of	emission	savings,	i.e.	a	
marked	reduction	in	current	carbon	losses	rather	than	a	net	sequestration	of	carbon	(see	Fig	7	in	Bain	et	
al.	2011).	

vi. An	additional	complication	is	that	peatlands	may	emit	methane	which	has	a	much	greater	global	
warming	potential	in	comparison	to	carbon	dioxide.	Values	of	CO2e	(carbon	dioxide	equivalents)	are	
often	calculated	using	a	100-year	time	horizon.	This	is	a	purely	arbitrary	period	and	some	have	argued	
that	a	500-year	time	horizon	is	more	relevant	to	the	lifetime	of	a	peatland	and	this	would	play	down	the	
impact	of	methane.	Nitrous	oxide	emissions	are	generally	considered	to	be	negligible	unless	nitrogen	
fertiliser	is	involved	or	in	the	Central	Belt	where	atmospheric	N	deposition	is	still	a	factor	(Drewer	et	al.,	
2010).	

	



We know that peatland restoration is not the only 
tool in the box 

 Current forest area: 1,347,001 ha 

 2050 target: 1,969,300 ha (+622,299 
ha) 

 Assume sequestration rate is 
11 t CO2 ha-1 yr-1 

 Abatement potential:  
6.8 Mt CO2e yr-1 (12.5%) 

 

Forestry Strategy: Increase of forestry from 17-25% 



So where, and how, do we restore peatlands?  

• We need tools to identify good candidates 
 

• We need to understand the technical and 
long-term challenges 
 

• We need to teach good practice and 
exchange success stories as well as failed 
projects 



Tools: WISE Peatland Choices 

Information to aid decision making on 
where to focus restoration efforts 
 
Based on vast quantities of data 
gathered since the 1940s! 
 
• Location of archaic peat deposits 
• Current land cover  
• Various degradation measures (e.g 

erosion, peat cutting, burning) 
• Land ownership 
• Potential competing or 

complementary developments (e.g. 
renewables) 

• Climate sensitivity 
 



WISE Peatlands – Information held 



A map is not the territory (Alfred Korzybski) 

GIS maps are still just maps, not the peatlands themselves! 
 
Such tools may indicate potential candidate sites, but verification 
of restoration potential must be assessed on the ground. 



Understanding the challenges: an example 

 Peat harvesting in Scotland has 

taken place for centuries and affects 

large parts of the total area. 

 Often (of course) in highly carbon 

dense peatlands 

 The resulting landscape is difficult to 

restore 

 



Bogs affected by domestic peat cutting  

Often characterised by very dry heathland 
vegetation, encroachment of trees, and 
continuing drainage through peripheral drains 
and the resultant topography after cutting 



2nd example: eroded peatlands 

 

Bare peat loses up to 10 t CO2eq ha-1 yr-1 



Photo: Norrie Russell (RSPB Forsinard) 

The next required steps: 
 

• We need to summarise our current 
understanding of the technical and long-
term challenges of restoring peatlands, 
inclusive of ‘difficult’ sites 
 

• We need to teach good practice and 
exchange success stories as well as failed 
projects 


