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Building scenarios : should we do it ?

Scenarios: Hollywood business or scientific issue?
Several (very) good reasons to build scenarios

Scenarios to build ‘real-world’ answers : towards a (more)
predictive science

Towards good modelling practice
Towards a scientific strategy for develo
Communicating scenarios : moving towards SimOceans™?

Conclusion: virtual pathways for real marine ecosystems



1. Scenarios: Hollywood business or scientific matter?
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Almost real life, but not really!

“Scenarios are plausible, provocative, and
relevant stories about how the future might
unfold. They can be told in both words and
numbers”

“Scenarios are not forecasts, projections,
predictions, or recommendations, though
model projections may be used to quantify
some aspects of the scenarios”

(MA - Millennium Ecosystem Assessment 2005)



Scenarios as pathways for our future :
how can we get there ?

“A set of coherent, plausible stories
designed to address complex questions
about our uncertain future ...that can be
used to consider what we want for our
future, about envisioning future pathways
and accounting for critical uncertainties”

(MA - Millennium Ecosystem Assessment 2005)



Scenarios are about our responsibility
towards the future generations

by assessing future changes in world
ecosystems over the next 50 years and
beyond (up to 100 years)



Scenarios for building our
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Scenarios reflect the modern worldview that the future
IS not preordained but rather is subject to human
actions and choices

The process of building scenarios is about asking
guestions and providing answers and guidance for

action (to widen perspectives and illuminate key
Issues)

(adapted from MA - Millennium Ecosystem Assessment 2005)



Scientific challenges of building scenarios

 Pluridisciplinary approach is a requisite: scenarios address
‘real-world’ questions of systems dynamics, policy choices,
technological evolution, and consumption and production
patterns

« Complex dynamics need to be explored: scenarios explore
the response of marine ecosystems to global change, but
also on how humankind will respond through changes In
technology, economies, lifestyle and policy (i.e., importance
of feed-backs: mitigation, adaptation)



2. Several (very) good reasons to build scenarios




Gobal change: what is worrying with our future?

e Ecosystems are always changing, but the rate and
magnitude of change have not been experienced
before

* Those changes seem bewildering because of their
complexity, speed, surprises and demands on
human ingenuity

« Some changes in marine ecosystems and services
appear to be large in magnitude, expensive, or
Impossible to reverse

(MA - Millennium Ecosystem Assessment 2005)
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Retrospective scenarios of global climatic change : What would
have been the environment without anthropogenic forcing?

(iPCC -intergovernmentai Panei on Ciimat Change — AR 4 - 2007)
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What will be our future environment in 2030 & 2100
under different emission scenarios
(IPCC -Intergovernmental Panel on Climat Change — AR 4 - 2007)

Global surface warming (°C)
- == ;o o
o ] =] =] = o = =

|
—l
o

—_— A2
AlB

— B
— aar 2000 constant
concentrations

20™ cartury

1800

M
=% |

2020 = 2029 2090 - 2059

s e
A1B . ' ) S,
) . . - . =
e e . e
B1 ', I ﬁr' - s a e
. . : - . _ -
. .

gt
T T T T
A 1152253 R0 445 55605 T TS

(*C)

A2




Globalization of trade

Overcapacity /
Overexploitation

Evolution of subsidies

Profitability
of fisheries

Impacts ’.‘
of fishing 9

Destruction
of habitats

Contaminants - TS e SR
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Acidification ST ' MPA's
Global warming — " Multilateral
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IPBES: Busan, 11 June 2010

UN body will assess ecosystems and
biodiversity

‘History was made today in South Korea when
governments gave the green light to an
Intergovernmental Science Policy Platform on
Biodiversity and Ecosystem Services (IPBES)’



IPBES : an ‘IPCC’ for biodiversity

(Intergovernmental Platform on Biodiversity and Ecosystem Services)

® Single, credible, recognized and Iindependent international scientific
expertise in the field of biodiversity

» Scientists would form the core of the IPBES (developed and developing
countries) and Governments wanted to be reassured that it would be lean and
mean and streamlined (not become a huge bureaucracy)

* Provide the stimulus to evaluate and improve models and assessments made
from global to sub-regional scales

* Provide political leaders with scenarios enabling them to cope effectively with
the crisis (“policy relevant” rather than “policy prescriptive”)

« Formal relations with CBD (Convention on Biological Diversity) , FAO, MA,
GEO BON (Group on Earth Observations Biodiversity Observation Network)....



3. Scenarios to build ‘real-world’ answers:
towards a (more) predictive science




Building Scenarios

1. Projections models: identification and
extrapolation of fundamental trends

1. Decision models : integrated & multi-
disciplinary exploratory scenarios to
envision alternative futures (with a strong
policy dimension)
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A. Scenarios of climate change impacts

Effect on spatial

distribution Effect on structure

and dynamic of food webs
Climate

m Habitat change

(Poleward shift and deepening)
m Species invasion and local
extinction

Effect on phenology

m Increasing global Pmiac . .
mean temperature E m Change in species assemblage
. m Change in trophodynamics

®m Ocean acidification (productivity and catch potential)
@ Change in frequency - m Change in resilience (regime shift)
and severity of extreme event

m Change in producers blooming

m Change in life cycle

m Change in predator prey interaction

m Change in biogeochemical
structure (vertical stability, currents,
physico-chemical compaosition...)

Human impacts

Effect
on physiology

m Change in photosynthesis

activity, respiration
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key parameters (growth, m Pollution and habitat destruction
reproduction, mortality, nutrition) Introaduction of alien species




Morgane Travers
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Morgane Travers

Effects of forcing factors

» Fishing: mortality on recruited fish

» Climate: temperature, currents,
wind, salinity, mixed depth layer...

+ indirect effects: propagation of these
effects up and down the food web

What are the combined effects ?

3 scenarios:

@ Environmental variation

@ Change of fishing mortality

@ Environmental variation
+ Change of fishing mortality



Change Iin the Primary Producer activity

GFDL CHI GFOL PP

Linear trend In
Chl. conc. and
Primary prod.

2001-2100 under
the A2 IPCC
scenario,
calculated for

the GFDL, IPSL
and NCAR
biogeochemical

models

(Henson et al. Biogeosciences 2009)
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Scenario of coral reefs with warming & acidification
(Hoegh-Guldberg et al. Science 2010)

Aagonlte
saturation
predicted

e IPPC
Scenarios
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Global Marine biodiversity and Climate Change
(Cheung et al. Fish & Fisheries 2009)

Method: 3 Climatic scenarios GFDL's CM 2.1 - bioclimate envelope model of 1066
fish and invertebrate species
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B. Global change impacts on fisheries &
human welfare

e Food security & vulnerability
* World markets dynamics
e Catches, Catch (landed) values, Cost of fishing

 Profits to fishing companies, income to fishers &
economic rent to resource owners

» Costs & benefits to different countries, regions and
groups



Sardines

Current literature

Ocean acidification impacts on US commercial
mollusks fishery (Cooley & Doney, 2009):

* Found potential declines in revenue, jobs, indirect &
Impact on the whole economy.

European Sardine fisheries (Garaza-Gil et al.,
2010):

» Found that profits could decrease by 1.4%

annually with an increase in SST.

» existing work centered on local & regional studies;
» no study at global scale.



Methods
Scenarios:
1. SRES AlB (atmospheric carbon dioxide

(CO,) stabilization at 720 ppm by year
2100) — high range GHG emission,;

A1B, ocean acidification, deoxygenation
& body size change — high range GHG
emission + change in ocean chemistry &
body size.



Methods
Global climate change
projections
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Climate Change
Impacts on catch
potential in 2050

(Cheung et al. Global Change Biology, 2009)
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Imnam‘q on fisheries economics
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 We use the model to predict changes of the
following indicators under the two climate
change scenarios:

— Resource rents:

 Landed values:

 Fishing costs.

— Fish protein supply.



Lam et al. (in prep.)




Predicted change in economic rents by fishing
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Predicted change in economic rents under
different climate change scenarios

Greece

France
Ausiralia
United Kingdom
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Monway
Greenland
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Fapua Mew Guinea
Thailand

India

Peru

Indonesia

.”L””

[ High range scenario
High range scenario with
- ocean acidification

|“th

% change in economic rents

Lam et al. (in prep.)




EXxposure (SST in 2050)

Vulnerability of 132 national
economies of climate

change impacts on fisheries

under IPCC scenario B2
(Allison et al. Fish & Fisheries 2009)

Vulnerability scenario




Fishmeal and fishoil markets scenarios:

coupliing producers and consumers dynarmics
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Tremendous progress Is under way and global models

are making astonishing progress, but this is a daunting

task to include a broader range of ecosystem services,

especially cultural services, and social and economic
adaptation...
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2. Pathways Scenarios

Present Futul



What should we do? :
Quotes from MA Interviews

1. ‘There is tangible evidence that natural systems are
stressed to the limits of tolerance’

. ‘Governments must work together — we can’t save half the
planet’

. ‘there is unequal distribution of resources, population, and
trade, leading to a vicious circle of environmental
degradation’

. ‘Business leaders understand that surprise is the rule and
flexibility is key to surviving the surprises’

(MA - Millennium Ecosystem Assessment 2005)



The 4 Pathways Scenarios to change our future

(MA. CBD. GEO))
\IVII \’ VI—JI—I’ Vl—v4/

1. Market First (Techno Garden): maximum economic growth to
Improve environment and human well-being (globalized, technology
driven)

2. Policy First (Global orchestration): strong policy to improve
environment and human well-being (effort to implement Rio, WSSD,
Millennium Summit recommendations) (socially conscious globalization &

equity)

3. Security First (Order from Strength): efforts to improve (maintain!)
humain well-being for mainly the rich and powerful in society (Me First)
(UN role is suspect!)

4. Sustainability First (Adapting Mosaic): improve the environment
and human well-being with a strong emphasis on equity (regionalized,
proactive approach to ecosystems)



Future Scenarios

* Models should integrate across social, economic, environmental
and ecosystem dimensions using the 4 scenarios and quantify
Interaction and trade-offs among ecosystem services

« Daunting task to include a broader range of ecosystem services,
especially cultural services, and social and economic adaptation

» Disaggregating across multiple scales from global patterns down
to regional scale

» Consider the long time horizons (50 to 100 years) and global
perspectives that are required to understand complex interactions
between human and ecological systems



5. Scientific strategy for developing scenarios

"@IRD,C. Peignon



Buiding scenarios
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Scenario Approach According to Policy Cycle Context —
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Design
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Global-scale

Convention on Biological Diversity

Regional/National-scale

South Africa National Environmental

Local-scale

MNew South Wales Regional Forest

Polif:s.r and Internationally agreed upon Management: Biodiversity Act Agreements
decision biodiversity goals, National Biodiversity Strategic Forestry and National Park Estate Act
making Action Plan {1998)

Assessment
and decision-
support
interface

Scenarios
and models

Most recently the Aichi Biodiversity
Targets

Global Biodiversity Outlook 2 (2008)
Global Bicdiversity Outlook 3 (2010)
Global Biodiversity Outlook 4 (2014)

South Africa National Biodiversity
Assessment {2011)

MNew South Wales Comprehensive
Regional Assessments (1998)

C-Plan decision-support tool

* Global scale scenarios of direct and
indirect drivers (IMAGE Modelled climate)

# Climate, land use and nitrogen deposition
impacts on terrestrial biodiversity
(GLOBIO)

# Other scenarios and models

Assessment

* Climate scenarios from IPCC

* Modelled climate impacts on biomes
and species using climate envelope

models

= Spatially-explicit options for forest

land use

* Species and community distribution

models, viable habitat area models,
future timber-yield models

—_#‘ Decision support

__* Policy design and
implementation

= —ﬂ Intervention scenarios

Agenda setting and
policy review

Exploratory scenarios =
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26 Core members
11 Core Countries

Pierre-Francois Baisnée (Executive Director)
Philippe Cury, Scientific Coordinator

(CRH/IRD, Sete, France)

www.eur-oceans.eu




FP7 Coordination Action for the integration
of three FP6 NOEs

UR . M A RJ_NE www.euromarineconsortium.eu

INTEGRATION OF

necp s OPEAN MARINE =~Launch of new durable EuroMarine+
OF EXCELLENCE network (as a consortium) in 2013714

From Genes to Ecosystems ... in a changing Ocean

a provider
and as a

ng fields in

‘uropean marine focal point for the Intergovernmental Science-
tform on Biodiversity and Ecosystem Services (IPBES)



Euromarine:
116 institutes
and
organizations
from 29
countries




MARINE

RESE .F.:K'J | METWORES
OF BXUCELL

' EUROMARINE RESEARCH
+~ STRATEGY REPORT

Catherine Boyen, Carlo Heip, Philippe Cury,
Piemre-Frangois Baisnde, Colin Brownlee,
Kristin Tessmar-Raible, et al.

Scientific vision for EuroMarine+
now published

"From genes to ecosystems in
changing Oceans”
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_Intergovernmental Platform on
Biodiversity & Ecosystem Services
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Second independant scientific workshop on assessments in IPBES
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2012 in Panama City, Panama.
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6. Communicating scenarios :

Moving towards SimOceans™?




Scenarios and acceptance of forecasts : self-realization
(Gregory & Duran 2001)

...Vivid scenarios distort people's perceptions
of the likelihood of the events they describe.

Scenarios can therefore be used to overcome
resistance to unpopular forecasts
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Managers are (usually) not
scientists
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Communicating through
maps, pictures,
cartoons....
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Knowledge-based web sites
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Scenarios Laboratory

Ocean Futures Project by Villy Christensen (Fisheries Center , Vancouver)



Biomass
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Lenfest Ocean Futures (V. Christensen UBC)
First use of a 3D gaming engine to real-time visualization of scientific simulations
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Building scenarios will require:

 the involvement of a large scientific community
that will discuss and adopt a global scientific
strategy with IPBES

e the development of community models with
common currencies

e the contribution and links to the emerging and
relevant initiatives (GEO5, CBD, FRB, Eur-
Oceans, Euromarine....)

ethe communication and dissemination of
scenarios to stakeholders in an appropriate and
Innovative manner




‘If you don’t know where
you’re going, you end up
somewhere else’

Yogi Berra, baseball player
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Thank you for your
attention

Philippe [:uryr

Yves Miserey
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