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External drivers

Climate/Biophysical
e.g., sea level rise,
temperature change,
precipitation change. (iii)

Study area (i)

Ecosystem services
provisioning,
regulating,

cultural. (1i)

N

Decision making

e.g., regulation,
T management actions,
financial incentives. (v)

— |

Local drivers

e.g., land use change,
landholder behavior,
pollution. (iv)

Socio-economic

e.g., demand /
population growth,
commodity prices.  (iv)
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Aims
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* |dentify gaps relating to
— Ecological/geographical context
— The inclusions in the study:

ecosystem services,
attributes of climate change,

other drivers,
uncertainties,

decision making

External drivers

Climate/Biophysical

e.g., sea level rise,
temperature change,
precipitation change. (iii)

Socio-economic

e.g., demand /
population growth,
commodity prices.  (iv)

Ecosystem services
provisioning,
regulating,

cultural. (ii)

Study area (i)

T

Local drivers

e.g., land use change,
landholder behavior,
pollution. (iv)

Decision making
e.g., regulation,
management actions,
financial incentives. (v)

 Determine the impacts of climate change and other key drivers
* |dentify methods used across assessment components
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Review Methods

Literature search: Articles published between

1990 - July 2014 using specific key-words: (“ecosystem
service®” OR “ecosystem good*”) AND (climat* NEAR

chang®)

n=1567

Filter: Title and abstract examined for
relevant studies.
n=150

Irrelevant Studies

—> excluded:
n=1417

Questionnaire: Full article is reviewed by two readers who
independently complete the data extraction survey.

Crosscheck: The independent responses
were compared then resolved through
discussion. Further papers were excluded if
it was agreed that they did not meet the
requirements of the first filter.

n=117

Irrelevant Studies
> excluded:
n =33

Analysis: Extracted data is summarized and analyzed.
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Questions

(i) Study Area

| | . External drivers Study area (i)
Location, spatial scale, type of ecosystem v
Climate/Biophysical Mw
(ii)) Ecosystem services (ES) 5 i i
Vi temperature change, EULIE, o Decision makin
. e cultural. (ii) Stk aR
Which ES? Supply/demand? precipitation change. (iii) e.¢., regulation,
T management actions,
(iii) Drivers: Climate Local drivers financial incentives. (v)
: 5 Socio-economic e.g., land use change,
What aspects of climate change (e.g. temperature): oz, domand / landholder behavior.
Impact on ES? Methods used? population growth, pollution. (iv)

commodity prices.  (iv)

(iv) Drivers: Other
Which drivers? Impact on ES? Interaction?

(v) Decision Making
No. objectives? Which methods? Solutions?

(vi) Uncertainty
Source of uncertainty? Methods used? Are solutions robust to uncertainty?
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Results: Ecosystem services
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Results: Impacts on ES
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Results: Impacts on ES L
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Results: Methods used VOF QUEENSLAND
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Results: Methods used - impact
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Results: Methods used - impact
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Results: Uncertainty Method used
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Results: Decision Making

 Not often included:
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e Rarely robust:

— Only 5 studies had solutions/management strategies that were
robust.

— 3 of these focused on a single ecosystem service (1 objective).
— Usually only 1 or 2 sources of uncertainty.
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* Variability of impacts across drivers, services and methods (!)
* Multiple drivers and uncertainties should be incorporated.
* Need to develop/apply robust decision making methods.
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Abstract

Climate change is having a significant impact on ecosystem services and is likely to become increasingly important as
this phenomenon intensifies. Future impacts can be difficult to assess as they often involve long timescales, dynamic
systems with high uncertainties, and are typically confounded by other drivers of change. Despite a growing litera-
Hire on climate chanoe 1MmMacte on ecoevetem cervicee 1o dliantitative evntheces eviet Hence we lack an overarchino



