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Change point detection courtesy of Chris Bolton, University of Exeter
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Identifying potential tipping 
points in the benefits derived 
from the UK’s 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 change cause 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 Boulton’s talk 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

See Paul Richie’s 
talk in session C3

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

Collapse of the Atlantic Meridional 
Overturning Circulation (AMOC)



Key predictions

• Under smooth climate change:

• Numerous abrupt shifts in GB vegetation carbon

• Arable farming predicted to advance west and north displacing livestock farming

• Potentially large losses of arable production in the east and south east 

• Under a climate tipping point (AMOC collapse):
• Almost a complete loss of arable farming due to climate drying

• Irrigation could in principle mitigate arable loss

• But costs prohibitive, requiring national-scale water redistribution



Outputs

• Defra policy engagement

• 3 new Massive Open Online Courses (MOOCs) on FutureLearn
• ‘Valuing Nature: Should We Put a Price on Ecosystems?’ (2 weeks)
• ‘Tipping Points: Climate Change and Society’ (2 weeks)
• ‘Invisible Worlds: Understanding the Natural Environment’ (4 weeks) 

with the Eden Project

• Papers
• Boulton C and Lenton T. (2019) A new method for detecting abrupt 

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

changes in Great Britain vegetation carbon projected under climate 
change. Global Change Biology.

• Ritchie PD, Harper A, Smith G, et al. (2019) Large changes in Great 
Britain’s vegetation and agricultural land-use predicted under 
unmitigated climate change. Environmental Research Letters: online early.

• Ritchie 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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6 Faculty of Medical & Human Sciences, The University of Manchester
7 School of Science, Engineering and Environment, University of Salford
8 Political Economy Institute, Philosophy, School of Social Sciences, UoM
9 Sociology, School of Social Sciences, The University of Manchester
10 Department of Economics, The University of Manchester



How can urban green infrastructure be best designed, enhanced, managed and promoted to 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  Jan 9th 2020



Professor Anna Jorgensen (a.jorgensen@sheffield.ac.uk)

Department of Landscape Architecture 

The University of Sheffield
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IWUN: Policy and Practice briefs 
http://iwun.uk/publications/



www.wetlandlife.org
@wetlandlife
#wetlandlife



Project Aims

• Explore and create narratives 
around people’s relationships with 
wetlands and mosquitoes; 

• Develop our understanding of 
diverse wetland values and how 
mosquitoes may or may not affect 
these values;  

• Contribute knowledge for the 
management of wetlands to 
enhance social and ecological 
wellbeing

• Conceptual Framework

• Ecological Surveys (mosquitoes) 

• Economic Valuation

• Environmental History

• Social Science (Community Voice, 
interviews)

• Contemporary social representations

• Photos essay

• Artists work 

www.wetlandlife.org
@wetlandlife
#wetlandlife



• Conceptual Framework of ‘Nested Ecosystem 
Services’: a relational perspective replacing linear 
logic of cascade model. 

• Epistemological Equality: The importance of 
multiple ways of knowing and interdisciplinarity 
as a foundational concept

• Arts Based Research: Creating new spaces for 
exploring (deliberative) values and creating new 
values. Wetlands on Wheels, Short Stories, Hide 
and Seek, Jenga and dice games. 

• Community Voice Method / Interviews: Creating 
new spaces for dialogue; increased our 
understanding of perceptions of mosquitoes and 
links to wellbeing in wetlands. Some unease 
about future disease risk but people felt they 
would adapt, some concern about perceptions of 
risk. Many health and wellbeing benefits 
including mental health, physical and relational. 
Wetlands as places for learning; places of 
wellbeing practice; places of memory

• Wetland Representations: English Wetlands: 
Spaces of Nature, Culture and Imagination,  
Palgrave Pivot Book in press. 

• Photo-essay: Over 3000 images thematically 
analysed e.g. wetlands as places of authority and 
control, expansive and intimate places, places for 
creatures, places of texture, movement and 
colour. 

• Ecology: using the results of over 30,000 
mosquitoes collected and identified to prepare a 
practical decision making handbook for wetland 
practitioners which will be framed by the socio-
cultural research. 

• Economics: Wetlands benefits are sensitive to 
perceptions of environmental risk, managing 
actual and perceived risk is critical. Messages like 
‘Don’t worry, mosquitoes are not a problem’, not 
good enough. Difficult to investigate.

• Historical: The belief in the 1920s that 
mosquitoes, though not disease-carriers, were 
making resorts ‘almost uninhabitable’ is an 
antecedent of today’s concern about mosquitoes 
as a disincentive to public use of wetlands and as 
a barrier to the more widespread appreciation of 
the cultural services they provide (in short, 
mosquitoes as an ecosystem disservice). 

www.wetlandlife.org
@wetlandlife
#wetlandlife



Wetlands on Wheels

Hide and Seek initiative by Victoria Leslie

Marginal Species by 
Victoria Leslie



An algorithm for identifying 
mosquito species associated 
with specific habitat 
characteristics, whether 
these present a potential 
nuisance/ future disease 
risk, and information on 
how these may be managed 
within the context of 
healthy biodiverse wetland 
environments.



Implications 

1. Mosquito Handbook for use by Public 
Health England and Wetland Stakeholders 
including those with responsibility for 
managing wetlands, planning wetland 
creation, expansion and restoration and 
setting policy around public health and 
the environment

2. Rethinking relational associations 
between people and nature through 
Nested Ecosystem Services and multiple 
approaches to knowledge 

3. Moving on our socio-cultural and 
economic understanding of wetlands and 
how to assess their values – including use 
of art based research 

4. Creating and helping others to create 
new values and positive narratives 
around the importance of wetlands

Geary, M., Church, A. and Ravenscroft, N. in press, 
English Wetlands: Spaces of Nature, Culture and 
Imagination, Palgrave Pivot Series. 

Endorsements: 
”This book is warmly welcomed. I have been waiting 
for such a book on this topic for 25 years since I 
began researching and writing about wetlands from 
a conservation, cultural, human and historical point 
of view in the early 1990s”.  

Rod Giblett (Author of Canadian Wetlands, Postmodern Wetlands, 
Cities and Wetlands, etc.,:

Reclaiming Wetland Values: Mud 
Marsh and Wonder. Exhibition by 
WetlandLIFE and CoastWEB at the 
Royal Geographic Society Jan 27th –
2nd Feb 2020

www.wetlandlife.org
@wetlandlife
#wetlandlife



@Coastwellbeing

@nicolabeaumon17



WP3
Valuing changes in 
human health and 

wellbeing as a result of 
saltmarsh interventions

WP4
Local to 
national 

interventions 
and 

integration
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Historical context 

of health and 
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WP2
Linking coastal 

habitats to 
coastal defence 

A framework 
linking 
ecosystem 
services and 
human well-
being (Rendon 
et al 2019)



Without Vegetation

Flood Waters

Flooded buildings

With Vegetation
927 buildings: (646 
residential, 268 private 
business, 13 public)
£102Million

Without vegetation 
1434 buildings: (1039 
residential, 379 private 
business, 16 public)
£155Million

1/3 reduction in 
economic costs of 
flooding in the Loughor
estuary from the natural 
flood control of 

saltmarsh vegetation

@Coastwellbeing

@nicolabeaumon17



Session C1
Valuing Nature in Changing Ecosystems
1600 Wolfson Room 1
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© Merryn Thomas

@Coastwellbeing

@nicolabeaumon17

Session F4
Planning the Landscape
1000 Tuesday Wolfson Room 2



“The result are several collaborations, that were not even in the project call, but that are 
truly interdisciplinary and exciting – This wouldn’t have occurred to us, if it hadn’t been for 
the different views I have as a natural scientist (and a bit idealistic natural scientist) 
compared to the pragmatic views of the social fellow.”

“I have just submitted a marie curie application that has a strong natural but also a strong 
social component. I would have never done it before, if I hadn’t been interacting with 
social scientists.”

@Coastwellbeing

@nicolabeaumon17

Session F1,  Dimensions of Valuing Nature, 1000 Tuesday Wolfson Room 1



1. Different disciplines revealed diverse values of saltmarshes and coastal landscapes

2. The Saltmarshes can attenuate waves and reduce water levels further up the estuary, and 
help to reduce flooding

3. People attach value to coastal environments and saltmarshes in different ways. Relational 
values are incredibly important – linked to cultural identities, social cohesion, social and 
moral responsibilities

4. Involving local communities in decision-making is essential to embed these values in 
placed-based decisions

5. Need stronger integration between Flood & Coastal Erosion Risk Management & the Well-
being agenda in Wales

@Coastwellbeing

@nicolabeaumon17

Final Event at the Royal Geographic Society 
Art Style Exhibition

CoastWEB and WetlandLIFE
27th January – 2nd February 2020


