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Outline

1. Inter-relationship between mitigation and 
adaptation;

2. Impact of mitigation and adaptation measures on 
biodiversity;

3. Inter-sectoral relationship of mitigation and 
adaptation measures and biodiversity;

4. Identify potential threats and opportunities of 
mitigation and adaptation for biodiversity 



The inter-
relationship 
between adaptation 
and mitigation.

(Adapted from Smit et aI., 1999)�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Climate change 

Exposure 

Initial impacts or 
effects 

Residual or net  
effects 

Policy response 

Human 
interference 

Mitigation Adaptation 

V
U
L
N
E
R
A
B
IL
IT
Y
 

Autonomous 
adaptation 

IM
P
A
C
T
S
 



Review of the impacts of mitigation and adaptation 
measures on biodiversity.

� Agriculture

� Forestry

� Energy

� Built environment 

� River and coastal flooding

� Tourism and leisure

� Health

� Conservation



Summary of impacts
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� Highly beneficial for biodiversity, � Moderately beneficial for biodiversity, 
↔ No known effect on biodiversity, � Moderately detrimental for biodiversity, 
↓ Highly detrimental for biodiversity, 



Impacts of coastal hard defence structures

*↑Medium 
to long

RegionalHabitat fragmentation

*↓Medium 
to long

RegionalDispersal barriers

**↑Medium 
to long

RegionalNon-native species

***↑Short to 
medium

LocalEphemeral and 
nuisance species
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PredictabilityDirection 
of change

Temporal 
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Spatial 
scale

Factor

Both direction of change (↑=increase, ↓=decrease) and estimates of the current ability to make 
predictions (*=low, **=moderate, ***=good). Modified from Airoldi et al., 2005.



Long Eau Washlands, 
(Lincolnshire): 
Washland re-creation

From Morris, 2004



Dredging site

-benthic organisms

Beach

- species diversity

- invertebrates

- crabs

- fish

+/- turtles

+ some shore nesting birds

SCEhardt

Beach nourishment



Known and potential relationships between mitigation and 

adaptation measures and their impacts on biodiversity

Green rooftops

Urban tree planting

Increased farmland irrigation

Forest pest control

Sea wall defence

New desalination plants

Large dams

Wind turbines

Low-till cultivation

Afforestation

Biofuels

Improved building insulation

Ex-situ conservation

Win-Win-Win

Lose-Win-Win

Win-Lose-Win

Flood control infrastructure

Species translocation

Win-Lose-Lose

Lose-Win-Lose

Win-Win-Lose

Positive

Forest conservation

NegativeEffect on biodiversity

Paterson 
et al. 
Cons. Biol
early 
online



Risk assessment

Winter Cover Crops
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Risk assessment for selected coastal flooding 
measures

Winter Cover Crops

Consequences for BiodiversityConsequences for BiodiversityConsequences for BiodiversityConsequences for Biodiversity
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Cross-sectoral interactions
Breed cultivars that improve N use efficiency 

Mitigation measure: Increase productivity by the use of crop 
genotypes that are better able to utilise nitrogen under low 
nitrogen conditions. Results in lower N2O emissions.

Adaptation measure: Not applicable.

Impact on biodiversity: Positive - if lower nitrogen fertiliser 
rates are used the likelihood of eutrophication issues are 
reduced (Heathwaite et al., 1998; Haygarth, 2005; Withers and 
Haygarth, 2007).

Agriculture Agriculture 
Forestry Forestry
Energy Energy
Built environment Built 

environment
Flood management 

Changing tillage 
practice can 
reduce runoff 
(7.1.1.1). Dikes 
and 
embankments - 
protect farmland 
from erosion 
(7.1.18.3). 
Coastal 
realignment- 
loss of farmland 
(7.2.2)

Afforestation 
may reduce 
flooding (7.1.1.4)

Tidal barrages 
and wave 
energy 
converters - 
green energy 
and may offer 
some coastal 
protection 
(7.2.1.1)

Dikes and 
embankments - 
protect 
settlements  
from erosion  
(7.1.18.3). Flood 
management 
can be part of 
urban and 
building design 
(7.1.4)



Conclusions
� mitigation and adaptation measures can 
contribute positively, neutrally or negatively 
to biodiversity;

� this can depend on the location, temporal 
and spatial scale of the measure and the 
manner of its implementation;

� many measures are cross-sectoral in 
implementation and impact, so we need an 
integrated approach; 

� there are uncertainties and gaps in our 
knowledge, but we need to promote win-
win-win situations and avoid/minimise those 
which pose high risks.



Thank you!

Comments welcome



Breed cultivars that improve N use efficiency 

Mitigation measure: Increase productivity by the use of crop 
genotypes that are better able to utilise nitrogen under low 
nitrogen conditions. Results in lower N2O emissions.

Adaptation measure: Not applicable.

Impact on biodiversity: Positive - if lower nitrogen fertiliser 
rates are used the likelihood of eutrophication issues are 
reduced (Heathwaite et al., 1998; Haygarth, 2005; Withers and 
Haygarth, 2007).




