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Scenarios and models for exploring future trends of
biodiversity and ecosystem services changes

Key Findings from Task 1

T. Kram, J. Bakkes, N. Heuermann, M. van Oorschot, D. van Vuuren (PBL)
F. Kershaw J. Scharlemann M. Walpole (WCMC)
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Understanding of Task 1 =

—= From perspective of TEEB
= State of the art forward-looking, large area modelling
= Strategic gaps
= Link to poverty
= Options for post 2010 action
= Strengthening economics

= Qutputs
= Judgemental description + inventory for other tasks
= Standard design requirements
= Key gaps

= ‘Tools’ are:
— = Models + Scenarios + Assessments



Scenarios, models and assessments

what will happen? -

how can we reach that

goal?
what if?
scenarios models assessments
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What did we do? )

= |Inventory of assessments, scenarios and models
= Which ecosystem services were quantified?

= What are the gaps”?

= Conclusions/recommendations

= Selection of models/studies for task 2 and 3
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Reviews & overviews to build on 5

= draft MA manual

= MA scenarios report Ch4, Ch10

= articles of MA authors

= Bakkes et al., 2000 [for UNEP, OECD, UN] & 2002 [for EEA]
= Westhoek et al. 2006 [for Eururalis]

= Background reports of GEO-3 and OECD EO

= EEA 2008

= Sustainability Advanced Test
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Model selection process S

= Large list based on expert judgement,
assessments, literature/internet search

= Categorization of models

= Reduction of model list to a couple of models per
category based on use in assessments, coverage
of services, spectrum of drivers
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Ecosystem services

ECOSYSTEM SERVICES

Provisioning

FOOD

FRESH WATER
WOQOD AND FIBER
FUEL

Supporting Regulating
NUTRIENT CYCLING CLIMATE REGULATION
SOIL FORMATION FLOOD REGULATION

PRIMARY PRODUCTION DISEASE REGULATION
WATER PURIFICATION

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY Source: MEA, 2005

eeere—— — e A A \ \

Netherlands Environmental Assessment Agency BioModScen Task 1 — 13 May 2009



(@)
@)
&

'

O

O
(@)

=
n
()]

2
=
| —
(D)
(7))
&
(D)
)
n
>
n
@
&)

LL]

ejgey

oljeuab

saloads

uo1ealdal

uorjonpoud
Aewud

supporting cyftural  biodiversity

ISTITMETRIES

uonejnbal
Jajem

[0JJU09
UoIS0Ja

uonesisanbas
uoqJes

regulating

Aiddns Jajem

uononpoud
Jaquiny

provisioning

uononposd
pooj

| 1IN

0
0
10
0

40 -
3
2

o =2 >

2 & ¥ &
891A19S S1Y} JOA02 Jey)} Sjepol Jo 9%

:
%

| -

BioModScen Task 1 — 13 May 2009

Netherlands Environmental Assessment Agency



Modelling of ecosystem services
and biodiversity: DPSIR

response
e

natural ,

drivers _— . :
land cover ] biodiversity human well-being

human Iand e v \ecosystem .

elfivirs —» climate change + services economic value
pollution \ Soosystam /

- functioning
policies
driver pressure state impact
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Overview classes of models

integrated assessment models

AIM, MIMES/GUMBO, IMAGE, IGSM, IFs, IIASA models

biophysical models

economic models land use models Agro-IBIS, LPJmL, CENTURY
GTAP, EnvLinkages, IMPACT-Water ASSETS, GEEM, ICTHYOP, ERSEM
CLUE AusConnie, EwWE/EcoOcean,
PICUS, Savanna

WaterGAP, WBM, SWAT

scenario-building tools

PoleStar, Threshold-21 biodiversity modelling

GLOBIO, BIl, SAR, MIRABEL
regional assessments Cummulati_ve Thread model, RamCO
ATEAM, InVEST Reefs at Risk,

’ ’ GARP models, EUROMOVE,
Impacts of climate change
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Integrated assessment models

Incorporate socio- economics, land use and biophysics

Example: IGSM (MIT, USA)

HUMAN ACTIVITY (EPPA)

national and/or regional economic
development, emissions, land use

agriculture &

ecosystems:
net carbon

exchange, net

primary h
productivity 4 TUMaN ¥ CO,, CHa, CO, N20, NOy, SOy, NHs3,

gfef:?t}; CFCs, HFCs, PFCs, SFs, VOCs, BC, etc.

EARTH SYSTEM

coupled ocean, atmosphere, and land

ATMOSPHERE
2-Dimensional Chemical
& Dynamical Processes

URBAN
Air Pollution
Processes

sunlight, water cycles, energy & momentum transfers,

air & sea temperatures, CO; CH;, N;0O, nutrients,
pollutants, soil properties, surface albedo,
sea-ice coverage, ocean CO; uptake,
land CO; uptake, vegetation change...

OCEAN LAND
forcing 3-Dimensional Dynamics, Water & Energy Budgets
Biological, Chemical & (CLM)
Ice Processes Biogeochemical Processes
{(MITgem) (TEM & NEM)
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sea
t level
3l change
L

EXAMPLES OF
MODEL OUTPUTS

GDP growth,
enerqgy use,
policy casts,
agriculture and
health impacts...

global mean

and latitudinal
temperature and
precipitation,
sea levelrise,
sea-ice cover,
greenhouse gas
concentrations,
air pollution levels...

soil and vegetative
carbon, net primary
productivity,

trace gas emissions
from ecosystems,

permafrost area...
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Classes of scenarios / 1

Explorative, multiple scenarios (examples MA, GEO-3, SRES, GSG)

Global
Global Markets Global Society
GSG Policy Reform
GSG Market Forces Great Transition
GEO-3 Markets First GEO-3 Policy First
SRES Al Suslainability First
OECD Reterence SRES B1
ATEAM A1 ATEAM B1
% | EURuralis Global Economy EURuralis Global
g Co-operation
E
S Continental Regional
» Barriers Sustainability
GSG Fortress World
GEO-3  Security First
SRES A2 SRES B2
ATEAM A2 ATEAM B2
EURuralis Continental EURuralis Regional
Markets Communities
Regional
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Solidarity

Source: Busch, 2006
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Classes of scenarios / 2

Trend scenarios: baseline with policy options

(examples: OECD, IAASTD):

Global greenhouse gas emissions

Gt C-eq.

Emission frajectories

History and baseline
450 ppm multigas
cc OECD 2008

cc global 2008

cc global phased

cc global delayed

Stabilisation at greenhouse gas
concentration of

]
(]

0 I 1 I 1 I T I i I I
2000 2020 2040 2060 2080
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|
2100 [:'

650 ppm CO; eq.
550 ppm CO, eq.
450 ppm CO, eq.

Source: Bakkes et al., 2008
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Link between socio-economics and

|

ecosystem services via land use

demogaphy ecosystem services
economics biodiversity
policies

7

land uselland cover

socio-economic

models/modules biophysical
models/imodules
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Coverage of the different types of moi

demogaphy land use/land cover ecosystem services

economics maps biodiversity

policies

GTAP LPJmL

o~ |

IBIS
| WBM
GLOBIO -
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Main conclusions models o

= Land-use iIs the central link between drivers and services

= No model can cover it all (policy-economy-biodiversity-
ecosystem services): a combination of models is needed

= Integrated assessment models should have central role in
assessment, as they cover a broad range consistently

= A large range of ecosystem services is covered by existing
models — cultural services the weakest

= Marine models cover fisheries, biodiversity and recreation,
but links to socio-economic drivers are weak

= Biodiversity as indicator is an explanatory factor for some,
but not all ecosystem services

= Feedback from changes in ecosystem services and
biodiversity to economy missing
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