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- The need for mitigation

(A) Risks from climate change... (B)...depend on cumulative CO, emissions...
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(C) ...which in turn depend on annual
GHG emissions over the next decades
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- The need for mitigation

a b 06 Anmal € 06 4 Amphibia
i n DE T w 05 I
o S o
(W] o (o]
a a 04 - a2 04 -
o o =
g S 02- 5 02
c o o
- “ 01- “ 014
0.0 - 0.0
| | = | = 1 I I | | | = = I | I
2020 2050 2080 2020 2050 2080
Year Year
d [ f
0.6 — Aves 0.6 -| Mammalia 0.6 | Reptilia
0.5 — 05 0.5
2 k] k]
i} B i} N ] N
S 03- S 03- S 03
2 2 2
g 02— S 02- 3 024
c o o
& 014 % 014 % 014
0.0 - 0.0 0.0 -
| I = 1 = | 1 | | K I = 1 | | | | * | = | | | |
2020 2050 2080 2020 2050 2080 2020 2050 2080
Year Year Year

Warren et al. (2013) Nat. Clim. Ch. 3: 512-519



The need for mitigation

Animals
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The potential cost of renewable energy

Luke Delve



The potential cost of wind
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: The potential cost of hydropower
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Increased erosion of
coastal habitats

Increased
wave action

BARRAGE

Increased saline inundation
of coastal habitats

Reduction in tidal
range and extent of

Reduced _ dal habi

. intertidal habitat
erosion of Decrease in
coastal flow rate

habitats Reduction in duration of
mudflat exposure

Deposition of Nutrient deposition
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IMPACTS ON POPULATIONS

IMPACTS ON INDIVIDUALS
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Key guestions

 What are impacts on populations?
* What is cumulative impact on speci¢s?

 How can impacts be avoided?
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Prop. flights

Impacts on sp€cies
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Impacts on sp€cies
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Impacts on sg€cies
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Skokholm
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Impacts on gp€cies
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Impacts on gp€cies
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Key guestions

Impact on populations (sensitivity)
Overlap of species with renewables (@xposure)
Gives vulnerability (potential impact o.species)

Vulnerabllity = sensitivity X exposurg

Luke Delve
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biodiversity — an overlooked cost of
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Uwe Potthoff via Flickr creative commons

* Impacts of renewable energies assessed through land-use
change and species’ habitat associations.



Uwe Potthoff via Flickr creative commons

* Impacts of renewable energies assessed through land-use
change and species’ habitat associations.

* Additional impacts of collision mortality with wind farms
for birds and bats assessed through literature review and

metaanalysis



Collision mortality

Literature review
Extract data, compile database

Trait-based modelling

Predictions to all species based on trait relationships
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 4CMR macro-economic models used to assess future
energy mixes for 3 scenarios (‘business as usual’, ‘medium
ambition’, ‘high sustainability’), 3 time periods (2015,
2030, 2050) and four renewables (wind, solar, hydro,
bioenergy).

e Overlap between renewable energy and species
distributions determines exposure.



Exposure
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* Vulnerability = sensitivity x exposure




Uwe Potthoff via Flickr creative commons

* Vulnerability = sensitivity x exposure

50% loss of range extent
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Paper of species’ sensitivity to collision rates with turbines.
Species assessments incorporated within Species
Information Service.

Hotspot maps of vulnerability to different renewable
energies.

Paper summarising potential global assessment of
vulnerability to different mitigation scenarios.
Policy-focussed dissemination
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Sensitivity &
low adaptive capacity

Exposure

Foden et al. (2013)
PLoS ONE
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