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Biodiversity contributes to climate-change
mitigation and adaptation by...

Capturing CO2
emissions

©Alvaro Lau

©Anton Schultze-Jena

Connecting
natural habitats
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Reducing impacts
from flooding
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... species must track
climate change

...changes in
phenology
...dominance of
tolerant species

Ecosystem services are diminished
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The world acknowledges effects of climate
and land-use change on biodiversity...
“Diversity of nature
cannot support the
current pressure
that humanity is
placing on the
planet.”

(IUCN, 2014)

“Mitigating and
adapting to climate
change imply an
increasing complexity
of interactions among
human health, water,
energy, land use and
biodiversity.”

(IPCC, 2014)

“Climate change
exacerbates the
effects of land use
change and habitat
fragmentation.”

“Demand for more
agricultural land
and the change in
land use poses an
immediate threat
to biodiversity.”

(UNEP, 2014)

“Biodiversity has a
potentially
significant role to
play in both climate
change mitigation and
adaptation.”

(CBD, 2014)

(CBD, 2014)
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GLOBIO3 Model

 Mean abundance of species
 Cause-effect relationships between drivers and
biodiversity

IMAGE model
Economic
growth

Population
growth
Climate
change

Nitrogen
deposition

Land-use
change
Biodiversity
loss

• Interactions?
• Synergies?

Fragmentation

Infrastructure

Direct
drivers
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GLOBIO3: Mean species abundance
©GLOBIO3 contribution to GBO4

MSA
1.0 Pristine

0.0 Disturbed

Year 2010
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Relationship climate change and MSA
Species A

Species B

Occurrence map
(presence/absence)

Species C

Climatic variables (temperature in GLOBIO3)

Species A

Climatic suitability map
Species occur naturally under
these conditions

Species B
Species C
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Location

Gridi

Species A

occurrence

Species B

absence

Species C

occurrence

# of species in
gridi = 2

Forecasted climatic variables projected distribution change of species
Location(i)

Pristine situation

Disturbed situation

Ratioi

ΔT

# of species

ΔT

# of remaining species

1

0

20

2

15

0.7

2

0

15

2

10

0.6

3

0

5

2

4

0.8

4

0

8

2

5

0.6

Average ratio =

0.67
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How data is used in GLOBIO3?
Fraction of remaining species
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• Global Mean Temperature Increase relative to pre-industrial is used
as an indicator of climate change
• Similarly, land-use change and MSA relationship is based on a metaanalysis of empirical studies
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GLOBIO3: biodiversity assessment

Baseline conditions

5% reduction in crop areas
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A way to start looking at interactions between
climate change and land-use change
Landscape structure
affects species’ range
shifts in response to
climate change

Climate change affects
meta-population
persistence in
fragmented habitats

Natural disturbance
regimes are affected by
both land-use and
climate change

Nutrient deposition alters
microclimates
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Projected suitable habitat of tree species
Remaining suitable area in 2080 (%)

Driver

Species 1: California Species 2: Engelmann
black walnut (Juglans
oak (Quercus
californica)
engelmannii)

Land-use change

67

71

Climate change

52

37

Climate + Land-use
change

36

31

Riordan et al. (2015)
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Bringing knowledge into a common pool...

 Empirical evidence on interactions between global
drivers of change and effects on biodiversity to set in
GLOBIO3 model

 Integral understanding on biodiversity and ecosystem
services’ role in contributing to climate adaptation and
mitigation

Land-use change

Climate change

Loss of ‘ecosystem quantity’

Loss of ‘ecosystem quality’

 Future assessment of policy response options to climate
change
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Thank you!
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