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The Baseline: Past Climate and Global Change
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The Baseline: Past Climate and Global Change
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The Prognosis: Anticipating Surprises
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The Prognosis: Anticipating Surprises
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The Prognosis: Anticipating Surprises
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The Prognosis: Anticipating Surprises
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The Evolution of Key Environmental Factors
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HUMANITY'S JOURNEY

The Evolution of Key Environmental Factors

10,000 YRS 100 YRS
AIR TEMPERATURE

.
C /century

1 DD X Faster

CARBON DIDXIDE

ppm/ centur'y

6 D D X Faster

SEA LEVEL

metres /century

4 X Faster

POPULA' N

millon/centu

\S | 350 XFaster

ENERGY CONSUMPTION

Terra Watts /century

1‘ 1 B DD X Faster

GINI COEFFICIENT

/century

0.003 0.3 “ B
10.000 BC 1,900 AD 2.000 AD™

STABILITY UNCERTAINTY

© 2015 Tiwah



& HUMANITY'S JOURNEY

The Evolution of Key Environmental Factors

AIR TEMPERATURE

.
C /century

CARBON DIDXIDE

ppm/ centur'y

SEA LEVEL

metres /century

POPULA' N

millon/centu

ENERGY CONSUMPTION

Terra Watts /century

GINI COEFFICIENT

/century

10.000 BC

| © 2015 Tiwah

10,000 YRS

0.01

0.2

0.05

16

0.01

0.003

STABILITY

100 YRS

1.0
f

1

-

:

1,900 ADEZ ,000 AD™

1 DD X Faster

6 D D X Faster

4 X Faster

350 st

1 BDD XFaster

100 X;

UNCERTAINTY

Holocene:
otability

20th and
21st Century:
Change, imbalance

Future:
Uncertainty




We are the operators of Earth’s life-support system



We are rapidly reengineering the planet without a clear strategy, a design consideration, a plan
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We are rapidly reengineering the planet without a clear strategy, a design consideration, a plan
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We are rapidly reengineering the planet without a clear strategy, a design consideration, a plan

BIQZIVERSITY

We are heading for a planet without other large
mammals - only sapiens left.
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We are rapidly reengineering the planet without a clear strategy, a design consideration, a plan
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We are replacing homeostasis with disequilibrium
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We are replacing homeostasis with disequilibrium
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We are replacing homeostasis with disequilibrium

Solar
89.000 TW wmerehestesored o

fossit-fuel burning is absorbed by the oceans, which also
take up most of the excess heat energy that would
otherwise be going into the atmosphere. As a
result, the oceans are becoming warmer

and more acidic, and sea levels are rising.

Additional heat storage:

93% In
the ocean

Wind Additicnal Human usage
370+ TW 320 TW 18 TW
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Solar Wind Additional Human usage
89,000 TW 370 TW ~0.5TW 1.5TW

it's not a Greenhouse effect; it's a Poolhouse effect
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“Humanity and Earth

‘Sustainable Development is a development
that meets the needs of the presence while
safeguarding Earth's life-support system, on
which the welfare of current and future
generations depends.”

Griggs et al., 2013
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“Sustainable Development is a development
that meets the needs of the presence while = S,FJPPORT
safeguarding Earth's life-support system, on ii—
which the welfare of current and future
generations depends.”

Griggs et al., 2013
Earth: Our Life-Support System

The Ocean is crucial in the lite-support
system

Earth Is an “undiagnosed Patient”
Everything is about Flows

Flows have accelerated in the last 100 years
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‘United Nations” Agenda 2013: "Road to Dignity”

Each Goal comes with up to 10 Targets
Each larget comes with up to two indicators
We ask questions like:
What can we do to support SDG implementation and monitoring”
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Each Goal comes with up to 10 Targets
Each larget comes with up to two indicators
We ask questions like:
What can we do to support SDG implementation and monitoring”

We don't ask:
What and who are these Goals?
How can a SDG be successful?
What does a goal need to grow into a successtul goal?
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‘United Nations” Agenda 2013: "Road to Dignity”

Each Goal comes with up to 10 Targets
Each larget comes with up to two indicators
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We don't ask:
What and who are these Goals?
How can a SDG be successful?
What does a goal need to grow into a successtul goal?

A new Paradigm:
Giving each SDG its own life
Seeing the world through the eyes of a SDG
Realizing, the world is not prepared for the goals
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The Life of a SDG: How to grow into a successtul SDG?

ST Plag, 2017
Credit: Impact Hub Network/Flickr under Creative CD’NZ'QS‘II 505'1‘ 7
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The Life of a SDG: How to grow into a successful SDG?
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Oceans and the Sustainable Development Goals:

CO-BENEFITS, CLIMATE CHANGE &
SOCIAL EQUITY
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Implementing the Ocean SDG in the Wider
Caribbean: state of play and possible ways forward The CritiCa‘ iSSU@S iﬂC‘Ude:

e overfished/declining fish stocks,

e |oss of habitat and biodiversity,

e marine and land-based sources of pollution,
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STAKEHOLDER
a GEO Initiative NETWORK
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4 Interdependencies and interactions of SDGs, Targets and Indicators
O SDG InterdependenCIGS In TARGET,; not addressed in INDICATOR

FPolcies (0 support subsistence farming

1b (80| _ , . o] : IODOr Better inghitutional Support
v X .
7 In TARGET; not addressed in INDICATOR
// . 23 |  produ | ¢ hgunous  Fobcies o suppor! subsislence farming
7 4 OpHes. farmily iarm S TR CRGINgG Bettor Institutional Support
/// /,/ '
-~ -
,_/ e | | it |
// //’ In TARGET:; not addressed in INDICATOR
~ g v ive ’ ' v Polices 10 support women

Better Soclal Support

Percentage of population in a gven age group
achioving at least a fixed level of prohicsency n
tunctional (a) Iteracy and (D) numeracy skils.  Better Farming Methods
Disaggregabion: sex, location, wealth (and

others where data are avallable)

Better Financial Management

a) Percantage ol people with ownership of

saecure nghts over agncultural land (out of tokal

agrcullural populaton), by sex; and (b) shave Access to Land
ol woman among ownals or nghts-bearers of

agncultural (land. Dy type of terwre)

ramenn (ncurteg csmomary avy . Rights fo Lang Jules-Plag and Plag, 2016

Quasantass women's aqual fights to land Addressing SDG

e Interconnections and
supporting SDG Policy
Development with Agent-Based
Models: The Example of

Percentage of small-scale industries  Access to Financing Gender Equa/lty and

W a loan or iine of credit Better Farming Methods Subsistence Farm/ng
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On their quest to learn more about toxic substances
oroduced by cyanobacteria, Dr. Paul Cox and his team
discover a link between cyanobacteria and ALS, Alzheimer's,

and Parkinson's.
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Gap Analysis

Gaps

Knowledge Not having the capacity to use

Not knowing how to access

_ Not knowing what is available

EXperts

Scientific Community

Figure 1 Linkage between knowledge needs and observations
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Gap Analysis
EVs: Expert-Based Approach

Essential Variables
for weather (EVs. WMQO)

Essential Essential
Climate Ocean
= .\.’ar.'.arb,!es Variables
vs O COS)

(EOVs, GOOS)

Essential Biodiversity Variables
(EBVS)
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Status of
. Relevant
EVs: Expert-Based Approach cEoNew o, o e on | communites,  Other
. SBA (+ to the Bari's EV name ¢ (initial, conventions, relevant
Climate) Workshop) ¢ medium, ) others GEO SBAs
: : advanced) S
Essential Variables St . ., | SEOBON.
A Fve WNMO Ecosystem -
for weather (E\ | e B Comvesbon
5 - composit
(Co-ancestry, Allelic
diversity, Population
genetic differentiation,
Breed and variety div.)
Species populations
(Species distribution,
Population abundance,
Population structure by
age/szze class)
Climate Ocean
Variables Variables
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(EOVs, GOOS)
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Essential Biodiversity Variables
(EBVS)
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Gap Analysis

EVs: Expert-Based Approach

Essential
Climate
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Essential Variables

for weather (EV

Essential Biodiversity Variables

A A
oMl
L . .J

S

Essential
Ocean

Variables
(EOQOVs. GOOS)

European
Commission

GEO New
SBA (+
Climate)

Biodiversity

Sustainability

(according

to the Ban's

Workshop)

Biodiversity

v

S
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Table 1. Synthesis of EVs status

Genetic composition
(Co-ancestry, Allelic
diversity, Population

genetic differentiation,
Breed and variety div.)

Species populations
(Species distribution,

Population abundance,
Population structure by

age/sze class)

Ocean (fixed and
floating offshore wind,
wave, tidal, currents,
OTEC)

Temperature (sea-
surface, sub-surface
and deep-sea)

Bathymetry

Current (speed,
direction)

Tidal (min, max, sea
surface elevation)
Wave (height,
direction, period)

Wind speed and
direction

WORLD AND HUMANITY

Ocean
(Renewable

energy)
Ocean
(Renewable
energy)
Ocean
(Renewable

energy)
Ocean

(Renewable

energy)
Ocean

(Renewable
energy)

Status of

EV Relevant
discussion unities,
— conventio ns,
(initial, —=I
e — initiatives
advanced)
GEOBON,
Advanced CBD, Ramsar
Convention
. Sendai
Initial Framework
Initial IRENA, IEA

Other
relevant
GEO SBAs

§
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Status of
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Essential Variables Zomo N ., |SEOHON.
iodiversity an . Ramsar
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Genetic composition
(Co-ancestry, Allelic
diversity, Population
genetic differentiation,
Breed and variety div.)
Species populations
(Species distribution,
Population abundance,
Population structure by
age/szze class)
- Essential Diskcter . _ Sendai
Essgmial Re‘%% Disasters Initial =l
Climate Ocean
- Vana_ble_s Variables Energy and
tC Vs, GLOS) n E Initial IRENA, IEA
( f ) Resources nergy
(EOVs, GOOS)  |re
Ocean (fixed and Ocean Ocean
floating offshore wind,

wave, tidal, currents,
OTEC)
Temperature (sea-

surface, sub-surface

and deep-sea)
Bathymetry
Essential Biodiversity Variables
C DN/ Current (speed,
[ f H ) l | )

Tidal (min, max, sea
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Gap Analysis

SDG \ EVs: Goal-Based Approach

Target

Jill, can you provide...?
Target 6.3: By 2030, improve water

quality by reducing pollution, |ndicator
eliminating dumping and minimizing

Jack wants ... UEEEHKIEvLIfelliNegSi{e11g-Tple \
materials, halving the proportion of . .
untreated wastewater and Essent]al Va r]able
substantially increasing recycling and 6.3.1 Percentage of

safe reuse globally wastewater safely treated

- Water usage
6.3.2 Percentage of bodies of Wastewater treateo
| water with good ambient
Governance/policy water quality -
Socio-Economic Water quality

Infrastructure
Jules-Plag and Plag, 2016b

Environmental '.fT'Wah C t' EO
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Gap Analysis

SDG v\ EVs: Goal-Based Approach

DOVERTY Target

Tl

1.4 By 2030, ensure that all men and
women, in particular the poor and the |ndicat0r

vulnerable, have equal rights to economic
resources, as well as access to basic \
services, ownership and control over land

and other forms of property, inheritance, .4.1* Proportion of the Essential Variable

natural resources, appropriate new

technology and financial services, including population living 1n Water Supply S.
microfinance households with access to
basic services Electricity Supply S.
Sewage S.

Governance/policy

Soclio-Economic
Communication S.

Infrastructure

[ 11171}

Jules-Plag and Plag, 2016b

= Public Health S. _
N
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Gap Analysis

SDGs-Related Gaps

® SDG-GP-0: There is a lack of an epistemology

from the current system

® SDG-GP-1: No integrated environmnr
® SDG-GP-2: Insufficient accounting

® SDG-GP-3: Missing link
® SDG-GP-4: Missing too

® SDG-GP-5: Missing too

® SDG-GP-6: Skills required for matching providers and poli

@ SDG-GP-7: Many of the

'or the creation of transition knowledge

state and trajectory to the desired future.

between SDGs and sustainability

ental and soclo-economic databases
‘or environmental variables in SDG indicators

S and capacity to assess cross-SDG dependencies

s for assessing cross SDG impac

'S and policies
cy makers
—SDGSVs for the built environment are not measured




Gap Analysis

Prioritization
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s-Related Gaps e o

Graphs:
'soclal” networks
among SDGs, Targets, Indicators, data. models, people
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Jack Jil

Jack
Jack

Jack JIE i
Jill

Jill Jill

A series of dialogue-scenarios, which
can be read as poems, orplays,
describing the "knotg" and impasses in
various kinds of human/relationships.
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Governance/Science/Private Earth Observation

We have a complex/

\ wicked problem/
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Governance/Science/Private Earth Observation

We have a complex/

\ wicked problem
We need

networks A,

We will help you ~ B,and C

find partn?

Match Making
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