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What are ecosystem ‘tipping points’?

“large, persistent changes in the structure and function of
social-ecological systems, with substantive impacts on the
suite of ecosystem services provided by these systems”
(http://www.regimeshifts.org).

Ecosystem tipping points can occur:
i. duetoan abrupt change in drivers

ii. due to passing an ecosystem threshold of viability for
Its current state

iii. due to the triggering of self-propelled non-linear

dynamics (strong positive feedback) within an
ecosystem




Tipping points in the climate system
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Example of abrupt change in drivers:
Collapse of the Atlantic Meridional Overturning Circulation
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Modelling climate change impacts on ecosystem services:
Agricultural land use

Soils Output prices Common Agricultural Policy
Temperature Input costs Environmental Policy
Rainfall Technology Intervention

Spatially referenced data for all of GB
2km square resolution; 55,000 cells; about 50 records per cell; data from 1972 to 2010



Model validation
Out-of-sample, actual versus predicted tests
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Impacts of climate change on land use 2014-2063:
Assuming no climate tipping points
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Land use change impacts on water quality

X AN

Cel

XX

mg NO3/litre
-

| ERU
-2
[ 20-3
| ERU

Linking land use tq water quality, -
ecological quality and economic values

LN

| Nitrates




Impact of climate change on tree growth and timber value

m3/hafyr 2010
Sitka Spruce: Likes cool
wet conditions — so growth
falls as climate changes

2 .

Oak: Responds positively
to warmer weather
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Land use change impacts on GHG emissions & storage

Average annual GHG emissions 2014-63
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Land use change impacts on Biodiversity
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Bringing multiple impacts together:
The Integrated Model
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Methods of detecting tipping points:

Early warning from increased autocorrelation
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Thanks to Chris Boulton for the animation



Improving the resolution of
climate change impact analyses

UKCIPO9: New state of the art:
25km resolution 1.5km resolution
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UK climate UK land policy

change scenarios scenarios
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