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VNP: Peatland Tipping Points



Low probability of tipping High probability of tipping

Change point detection courtesy of Chris Bolton, University of Exeter
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Identifying potential tipping 
points in the benefits derived 
from the UKõs land 
ecosystems

Tim Lenton, Ian Bateman, Amy Binner, Brett Day, Chris 

Boulton, Katrina Davis, Carlo Fezzi, Angela Gallego-Sala, Solmaria 
Halleck-Vega, Anna Harper,  Stephen Sitch, Paul Ritchie, Greg Smith 

t.m.lenton@exeter.ac.uk



Key questions

1. Can we detect tipping points and do they 
carry early warning signals?

2. Could smooth climate changecause abrupt 
shifts in UK land ecosystems and the 
services they provide?

3. Could a climate tipping point cause abrupt 
shifts in UK land ecosystems and the 
services they provide?
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Boulton, Ritchie, Lenton (submitted)



Abrupt shifts in vegetation C under climate change

Boulton, Ritchie, Lenton (submitted)

See Chris .ƻǳƭǘƻƴΩǎtalk in session C3



Response to high-end RCP8.5 climate change 
(@1.5km resolution)

Ritchie, et al.(2019) Environmental Research Letters: online early



Effect of a climate 
tipping point on 
GB agriculture

{ŜŜ tŀǳƭ wƛŎƘƛŜΩǎ 
talk in session C3

Ritchie, Smith, et al.(in 
revision) Nature Food

Collapse of the Atlantic Meridional 
Overturning Circulation (AMOC)



Key predictions

ÅUnder smooth climate change:

ÅNumerous abrupt shifts in GB vegetation carbon

ÅArable farming predicted to advance west and north displacing livestock farming

ÅPotentially large losses of arable production in the east and south east 

ÅUnder a climate tipping point (AMOC collapse):
ÅAlmost a complete loss of arable farming due to climate drying

ÅIrrigation could in principle mitigate arable loss

ÅBut costs prohibitive, requiring national-scale water redistribution



Outputs

ÅDefra policy engagement

Å3 new Massive Open Online Courses (MOOCs) on FutureLearn
ÅôValuing Nature: Should We Put a Price on Ecosystems?õ (2 weeks)
ÅôTipping Points: Climate Change and Societyõ (2 weeks)
ÅôInvisible Worlds: Understanding the Natural Environmentõ (4 weeks) 

with the Eden Project

ÅPapers
ÅBoulton C and Lenton T. (2019) A new method for detecting abrupt 

shifts in time series. F1000Research 8: 746.
ÅBoulton CA, Ritchie P and Lenton TM. (submitted) Numerous abrupt 

changes in Great Britain vegetation carbon projected under climate 
change. Global Change Biology.
ÅRitchie PD, Harper A, Smith G, et al. (2019) Large changes in Great 
Britainõs vegetation and agricultural land-use predicted under 
unmitigated climate change. Environmental Research Letters: online early.
ÅRitchie PD, Smith GS, Davis KJ, et al. (in revision) Abrupt shifts in 

national land use and food production after a climate tipping point. 
Nature Food.

https://www.futurelearn.com/profiles/1652

Global distribution of MOOC learners

https://www.futurelearn.com/profiles/1652
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How can urban green infrastructure be best designed, enhanced, managed and promotedto support its 
use as part of preventative and restorative therapies, and other health and wellbeing related activities?
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Dimensions of wellbeing for valuing GI

Positive (negative) role via opportunities for:  
1. Adventure/activities/mobility
2. Autonomy/independence/self respect
3. Participation
4. Relations to nature
5. Relations to other people

6. Security and safety
7. Memory/heritage/legacy/place & other ties
8. Health
9. Sensory experience 
10. Mood
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More information Session C2 
Dissemination Event Ą Jan 9th 2020


