Planetary Boundaries agotential measurable
aspects in a globahodel

What aspects?
A Physical climate ppm CQ, Wm?

A Physicochemical processes
A aerosols
A ocean pH
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A Land use change
A Water abstraction
A Chemical pollution (ozone depletio
A Biogeochemical processedN and P cycles

A Ecological processesiodiversity loss ImagerOEdward Elgar 2014
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A global model of what?

A Risks to sociaystems (LAWM)

A Consequences of resourase (WORLD)

A Risks of biophysical thresholds (ESCIMO?)
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Limits to Growth:
oWith the model we are seeking to
understandthe causes of these trends,
their interrelationships, and
their implicationsas much as
one hundredyearsin the futured ¢
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The linearAnthropocene:

Socio-economic trends Earth system trends

s . 70 . 25 290 1800
7| Population : w Real GDP H 2 | Foreign direct § Carbon €% Nitrous £ 1600 | Methane
e : £ 50 : 5 investment g | dioxide J oxide J 1400
g ° B .0 2 B 5 300 g
£ . 8 g 330 = £ 1200
B ; s w0 =
£ g 4 %m0 #1000
2 & = 300
' 0 ; £ £ E w00
o] ot a 270 260 600 .
1750 1800 1850 1900 1950 2000| 1750 1800 1850 1900 1550 200 50 1800 1850 1900 1 1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 2000
Vear 2010 vaar 2010 ear 2010 vear 2010 vear 2010 vear Zo0
s . 500 . 200 . 100 o6
Urban H s00 | Primary i w0 | Fertilizer H w0 | Stratospheric ¥ o4 | Surface meo | Ocean
* | population H 5400 energy use : F] consumption : ozone s o, | temperature B acidification
& : 5 H g g E .
£ 2 °
g 2 H F a0 g g
' H § o o
0 Eoa b3
o 7 T T T ° 7 T T o y T i " os T T T o r T T
1750 1800 1850 1900 1950 2000 50 1800 1850 1900 1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1750 1800 1850 1900 0|
ear 2010 vear 2010 vonr 2010 Yaur 0 Your 2010
35 : 6o . 100
s0 | Large dams 4| Water use 00 | Paper H o Marine fish Shrimp = 4 | Nitrogen to
£ s T . 2,0 | Production H g °° | capture g ° | aquaculture E coastal zone
i H 8 5 B, ES
i 5 s fae £. £ e
,: - . . g, i 5
= H w0 i £
L4 T B ——— L4 o T T o T T T T
1750 1800 1850 1900 1950 2000) 1750 1800 1850 1900 1750 1800 1850 1900 1950 2000) 1750 1800 1850 1900 1750 1800 1850 1900 1950 2000
Year 2010 Year 2010 Year 2a10 Year Year 2010 Year
1400 Y 7 . 1000 0 . 0 a0
120 | Transportation £ ¢ | Telecommunications ae | INternational 25 | Tropical H Domesticated -g Terrestrial
% 1000 g H 8 tourism = .o | forestloss : g land £ * | biosphere
5 800 g . Em 5 ] § degradation
g oo g Bao g 2= i
5 0 & 2 H ] 2 ]
E: 5 200 10
= 0 E-I s * H
0 ] T L e e o T T o T T | o T r
1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 2004 1750 1800 1850 1900 1950 2000| 1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 2000 # 750 1so0 1850 1900
Year 2010 Year 2010 Year 2a10 Year 2010 Year 2010 Vear

http:// www.slideshare.nétGBP Secretarifgreat-acceleration2015

Climagg p,
g,
[

Subsurface Water
Sea ice ® Deserts

* Nlt50 grop Xﬁl
‘Demographic,

. CarBoAqUalie

aBiochemical Cycles
® Urban

@
Infragt%c %re

Muddles in models TS Cultredvaligs J. Friedrich, 201




Sustainable Development Goals

Links among the environmentelated targets

Goal 8
A resourceefficiency in
consumptiorand production;

A decoupling of economic
growth and development
from resourceuse and
environmentaldegradation

Goal 12
sustainablemanagement

Targets with overlapping scope
Subtargets under an overarching target
(O Planetaryboundaryrelated targets

and efficient use of

natural resources | For more information:
Tiina.Hayha@su.se

Paul.Lucas@pbl.ni

Source: PBL Netherlands Environmental Assessment Ac




Experiences irexpressingdeas with System Dynamics and/or {
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What is the planetary boundarles system? | H"

Types of research questions in global models

Wolff et al 2016
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Characteristics?

A Precise and transparent representation of assumptions
A Full technical documentation

A Open to inspection and criticism by all

“ T h & mare to integration, however,
than combining algorithmiaechniques.
There Is also the issue of problem formulatidn

Hooker, Hybrid modelling, 2011,

WORLD LAWM
What if present consumption trends continue? What is the material viability of a
A Population world free of misery of poverty ?
A Food production A Production*

A Industrialisation A Energy

A Pollution A Pollution

A Resource consumption A Nonrenewable resource

* nutrition, shelter, education,
capitalgoods, other consumer goods




Other information:

CALL FOR PAPERS deadline 21 May:

European Uniorand Sustainable DevelopmentChallenges and Prospects
19-21 October 2016, Clermoiferrand, France
https:// www.univ-bpclermont.ffIMG/pdf/call_for paper EUSD- OR2D.pdf

34 LOOPS workshop, October 2@l1éate to befinalisedX
Towardsco-evolutionary modeling of global societgnvironment interactions
PIK, SRC, Southampton University, and partners
(old) https// www.pik-potsdam.démembers/dongegloops-2014workshop

Thank youl!

Sarah.Cornell@su.se

Subscribdo our newsletter
www.stockholmresilience.org/subscribe
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