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THE SOCIETAL CONTEXT

* THE EMISSIONS OF GREENHOUSE GASES CONTINUE TO
INCREASE:

* THE PARIS AGREEMENT SPECIFIES LEGALLY BINDING TARGETS (2°C AND, IF
POSSIBLE, 1.50C), BUT CURRENT NATIONAL CONTRIBUTIONS TO EMISSION

REDUCTIONS POINT TO A WORLD WARMING LARGER THAN 3°C. WE MAY GO TO
4°C.....

* THE FIRST IMPACTS OF CLIMATE CHANGE APPEARED EARLIER
THAN PREDICTED:

e MELTING OF THE ARCTIC AND REMOVAL OF ICE IN THE WESTERN ANTARCTIC
* FREQUENCY OF WILDFIRES (CALIFORNIA, AUSTRALIA)
* INTENSITY OF HURRICANES AND TYPHOONS

* LOSS OF BIODIVERSITY, DESTRUCTION OF CORAL, MULTIPLICATION OF BUGS
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Example of Climate IMPACT: the Permafrost in danger
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Circumpolar Active-Layer Permafrost System (CAPS), version 1.0.
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WHAT HAS WCRP BROUGHT TO THE TABLE OF

DECISION-MAKERS ¢
* THE EARTH IS WARMING AND WILL CONTINUE TO GET

WARMER

* MOSTOF THE WARMING IS CAUSED BY HUMAN
ACTIVITIES.

* [HE CONSEQUENCES WILLBE GLOBAL AND REGIONAL.
THEY WILL BE SEVERE: POLAR MELTING, RISING SEA-
LEVEL, MORE EXTREME EVENTS, IMPACTS ON THE BIOSPHERE AND ON
THE ECONOMY.

* J[HUS: THE DECISION OF REDUCING EMISSIONS IS NOT
ROOTED IN THE LACK OF KNOWLEDGE, BUT IN THE POLITICAL
PROCESS.
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THE POLITICAL CONTEXT HAS ALSO CHANGED

* THE POLITICAL CONTEXT HAS CHANGED DRAMATICALLY WITH TWO
DOMINATING POLES REPLACING THE TRADITIONAL PARTIES:

e POPULIST MOVEMENT
e FCOLOGICAL MOVEMENT

* PROFOUND RELATED QUESTIONS REMAIN ABOUT THE FUTURE OF THE
WORLD:

* THE FUTURE OF THE EUROPEAN UNION,

* THE RELATIONS BETWEEN RUSSIA, ASIA AND THE WESTERN WORLD,
* THE ROLE OF AFRICA, THE MIGRATION QUESTIONS,

* INCREASING INEQUALITIES IN SOCIETY
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Evolution of Income Equality

Share of Total Income going to the Top 1%, 1900-2010 — by Max Roser

The evolution of inequality in English The evolution of inequality in continental Europe
speaking countries followed a U-shape and Japan followed a L-shape

_‘
N
X

_‘
2
R

-
S
ES

UK

@ Canada

_.
N
S

Top 1% Share of Total Income

©
£
S
o
=
©
°
}—
.
)
o
L
@
=
w
R
oS
g
'—

German
@ Ireland S y

\ \/_,\/\/\’\ /_/\ Japan
/ A‘\\/\/ @ France
Sweden
Denmark
@ Netherlands

@ Australia

2001 2010 2001 2010

Source: S. van der Leeuw




Health and Social Problems are Worse in More Unequal Countries

Worse -

Index of:
Life expectancy
Math & Literacy
Infant mortality
Homicides
Imprisonment
Teenage births
Trust
Obesity
Mental illness — incl.
drug & alcohol
addiction

Social mobility

Index of health and social problems

High
Income Inequality

Source: Wilkinson & Pickett, The Spirit Level (2009) www.equalitytrust.org.uk =SSty Trust

Pickett and Wilkinson 2015




THE ROLE OF SCIENTIFIC KNOWLEDGE
IN THE POLITICAL PROCESS:

» LONG-TERM: THE PARIS AGREEMENT WOULD NOT HAVE TAKEN PLACE
WITHOUT INPUT FROM THE SCIENCE (ROLE OF WCRP).

* SEVERAL SCIENTIFIC QUESTIONS REGARDING THE LONG-TERM
EVOLUTION OF THE EARTH SYSTEM REMAIN OPEN.

* FEEDBACKS BETWEEN THE BIOGEOCHEMICAL AND CLIMATE SYSTEMS

* FEEDBACKS BETWEEN THE HYDROLOGICAL AND CLIMATE SYSTEMS

* FUTURE STORAGE OF CARBON BY THE OCEAN AND THE CONTINENTAL
BIOSPHERE.

* |RREVERSIBILITY OF CLIMATE CHANGE




THE ROLE OF SCIENTIFIC KNOWLEDGE
IN THE POLITICAL PROCESS:

* SHORT-TERM: FOR ECONOMIC SECTORS, SCIENTIFIC KNOWLEDGE
REPRESENTS ONLY ONE INPUT AMONG MANY IN THE DECISION
PROCESS. MANY QUESTIONS ARE POSED BY THESE SECTORS:

* IMPROVING SEASONAL TO DECADAL PREDICTION OF WEATHER
AND THE HYDROLOGICAL CYCLE.

* PROVIDING MORE INFORMATION AT THE REGIONAL SCALE.



In this context, what are the questions that the
community should addresse

What should be the role of WCRP in the next 10
yearse



WHAT SCIENTIFIC KNOWLEDGE SHOULD BE PROVIDED BY
WCRP TO SUPPORT THE POLITICAL PROCESS?

QUESTION 1: HOW SENSITIVE IS CLIMATE TO GHG EMISSIONS, AND
WHICH EMISSIONS ARE COMPATIBLE WITH THE PARIS'S TARGETS @

WE NEED TO REDUCE THE UNCERTAINTY IN THE CLIMATE SENSITIVITY
(2-5°C).

WE NEED TO BETTER UNDERSTAND THE EVOLVING FLUXES IN THE
CARBON CYCLE: AND TO DETERMINE WHERE ANTHROPOGENIC CARBON GOES.

WE NEED TO BETTER ASSESS THE BUDGET OF SHORT-LIVED CLIMATE
FORCERS SUCH AS METHANE AND OZONE.

STRATEGIC PLAN: WCRP SHOULD ENABLE AN INTEGRATED AND
FUNDAMENTAL UNDERSTANDING OF THE MULTI-SCALE PHYSICAL AND
BIOGEOCHEMICAL PROCESSES THAT DETERMINE THE EVOLUTION OF CLIMATE AND
HENCE OF THE SOCIO-ECONOMIC SYSTEM.
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WHAT SCIENTIFIC KNOWLEDGE SHOULD BE PROVIDED BY
WCRP TO SUPPORT THE POLITICAL PROCESS?

QUESTION 2: HOW CAN WE BETTER MANAGE THE EFFECTS OF CLIMATE VARIABILITY AND
SHORT-TERM CHANGES?

HOW WILL CLIMATE CHANGE AFFECT WEATHER IN DIFFERENT REGIONS OF THE WORLD?¢

HOW WILL CLIMATE CHANGE AND VARIABILITY AFFECT THE BIOSPHERE AND
HYDROSPHERE INCLUDING FOOD PRODUCTIVITY?

WHICH STRATEGY SHOULD WE DEVELOP TO MAKE RAPID PROGRESS IN OUR SKILLS TO
PREDICT THE EVOLUTION OF THE EARTH SYSTEM ON SEASONAL TO DECADAL SCALES¢e

STRATEGIC PLAN: WCRP SHOULD PUSH THE FRONTIERS OF PREDICTIONS FOR SUB-
SEASONAL TO DECADAL TIMESCALES ACROSS THE DIFFERENT COMPONENTS OF THE
CLIMATE/EARTH SYSTEM AT THE GLOBAL AND REGIONAL SCALES.




OVERARCHING RESEARCH NEED: IMPROVE PREDICTION CAPABILITIES VIA
INCORPORATING/INTEGRATING COMPOSITION, WEATHER AND CLIMATE

Coupled Environmental Models

___________________________________________________________

| Atmospheric
(Weather)
Coupled
Computer
Modelling

Moderating
Influences

Across Relevant Temporal and Spatial Scales

Maodels

eAir-borne
Transport

eWater Cycle

*Atmospheric
Chemistry

eLand change
processes

eEcosystems

Research —

Adaptation
Measures

From Greg Carmichael



WHAT SCIENTIFIC KNOWLEDGE SHOULD BE PROVIDED BY WCRP
TO SUPPORT THE POLITICAL PROCESS?

QUESTION 3: WHAT WILL BE THE CONSEQUENCES OF A (PLAUSIBLE) WARMING
LARGER THAN REQUIRED BY THE PARIS’ AGREEMENTS (3, 50R 7°C)¢

HOW WILL A WORLD RESPOND TO A 5°C WARMING 2
WHICH REGIONS OF THE WORLD ARE LIKELY TO BECOME INHABITABLE®

WILL TIPPING POINT(S) BE CROSSED WITH IRREVERSIBLE AND DRAMATIC
ENVIRONMENTAL AND ECONOMIC CONSEQUENCES<?

WHAT FUTURE IS POSSIBLE? (PLAUSIBLE SOCIAL ECONOMIC WORLD UNDER
CLIMATE CHANGE)

WHAT WOULD BE THE IMPACT OF CLIMATE INTERVENTION ¢

STRATEGIC PLAN: WCRP SHOULD FACILITATE THE DEVELOPMENT OF A NEW
GENERATION OF COUPLED EARTH SYSTEM MODELS THAT EXPLICIT REPRESENT GLOBAL STORMS,
DEEP CONVECTION OCEAN EDDIES AND LAND-ATMOSPHERE INTERACTIONS (1 KM) AND
PROVIDE RELIABLE INFORMATION WITH RELIABLE REGIONAL PRECISION.




The World
under a 4°C
warming
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Tipping Elements in the Earth System
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Tipping Cascades

Tipping elements atrisk:

1°C -3°C
) 3°C-5°C
@ >»5°C
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WCRP WILL SUPPORT THE DEVELOPMENT OF SOLUTIONS TO

THE CLIMATE CRISIS

CLIMATE CHANGE IS A GLOBAL PROBLEM,BUT THE SOLUTIONS
REQUIRED INTEGRATED INFORMATION AT THE REGIONAL AND EVEN LOCAL SCALE.

WCRP MUSTENGAGE WITH DIFFERENT COMMUNITIES, WHICH SHOULD
USE RELIABLE SCIENTIFIC INFORMATION TOWARDS INTEGRATED SOLUTIONS TO THE
CLIMATE CRISIS.

THE SOLUTIONS ARE NOTONLY A MATTER OF ENVIRONMENTAL
POLICY. THEY INVOLVE ECONOMIC AND TECHNOLOGICAL ASPECTS (ENGINEERING)
AS WELL AS INDIVIDUAL BEHAVIOR.

CLIMATE SCIENCE CANNOTBE ISOLATED FROM SOCIAL, ECONOMIC
AND CULTURAL ASPECTS. NEED TO LINK WITH OTHER RESEARCH PROGRAMS.

WCRP SHOULD SHARE DECISION-RELEVANT INFORMATION AND
KNOWLEDGE (TWO-WAY DIALOGUE) TO THESE DIFFERENT HETEROGENEOUS GROUPS
INCLUDING CLIMATE SERVICES IN THEIR EFFORTS TO DEVELOP SOLUTIONS TO THE
CLIMATE CRISIS.




CLIMATE RESEARCH:
IS IT SOCIETALLY RELEVANT
OR
IS IT A FASCINATING SUBJECT?

* NOW THAT GOVERNMENTS HAVE RECOGNIZED THE NEED TO RESPOND TO
THE CLIMATE CRISIS, CAN WE STILL CONVINCE THEM THAT OUR
FUNDAMENTAL RESEARCH IS OF IMMEDIATE SOCIETAL IMPORTANCE®?

* TODAY, THE FOCUS AND THE MONEY ARE ON THE IMPLEMENTATION OF
SOLUTIONS

* SHOULD WE NOT CONVINCE THE DECISION-MAKERS THAT THE
FUNDAMENTAL UNDERSTANDING THE DYNAMICS OF THE EARTH SYSTEM IS

JUST AN INTELLECTUALLY FASCINATING TOPIC JUST LIKE FUNDAMENTAL
RESEARCH IN PHYSICS, ASTRONOMY, ETC.?



A CERN-LIKE CENTER FOR CLIMATE STUDIES?

YES, BUT TO DO WHAT?

NCAR, FOR EXAMPLE, IS DESIGNED AS A COMMUNITY CENTER TO
TACKLE PROBLEMS THAT ARE BROADER THAN WHAT A SINGLE UNIVERSITY

CAN DO.

BUT, NCAR HAS NOT CONVINCED GOVERNMENTS THAT THEIR
RESEARCH IS SO FASCINATING THAT FUNDING SHOULD INCREASING.

WE NEED TO PROPOSE SOME NEW FASCINATING AND CHALLENGING
TOPICS THAT MOBILIZE THE COMMUNITY, CREATE AND COMMUNICATE
ENTHUSIASM AND CONVINCE FUNDING AGENCIES.



THE PATH FORWARD FOR WCRP

1. WCRP must be at the intellectual forefront not only by facilitating existing
inifiatives but also by proposing new and challenging studies to be conducted in
an international framework. This is the topic of the present meeting.

2. Scientific research has to support society and hence must structure itself fo
provide the scientific knowledge to stakeholders. But, it must also communicate
fascination about some fundamental issues.

3. The solution to the climate crisis requires knowledge that goes beyond the
physical climate question. The link between fundamental science and the
response to the climate crisis requires an Earth system approach.

4. The coming decade will see an evolution towards open- and citizen science
in most disciplines. WCRP must respond to this evolution, which will allow citizen
to become actors in implementing solutions to the climate crisis.



AN IDEA FOR WCRP

* ORGANIZE AROUND 2028 (TOGETHER WITH
OTHER PROGRAMS) AN INTERNATIONAL EARTH SYSTEM YEAR
WITH INTENSIVE OBSERVATIONAL AND MODELING ACTIVITIES
TO INVESTIGATE THE COMPLEXITY OF PLANETARY DYNAMICS

* (FROM VERY INTERDISCIPLINARY POINT OF
VIEWS, ACCOUNTING FOR MULTI-SCALE INTERACTIVE
PROCESSES AND FEEDBACKS BETWEEN THE COMPONENTS

OF THE EARTH SYSTEM)
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Fundamental
understanding of
the climate system

Prediction of the
near-term evolution of

the climate system

Long-term response of
the climate system

Bridging climate
science and society

Interactions across spatial and temporal scales

WCRP Scientific Objectives

Fundamental understanding of the climate system

We will support and facilitate the advancement of sciences that
enable an integrated and fundamental understanding of the
climate, its variations and its changes, as part of a coupled
physical, biogeochemical, and socio-economic system.

Prediction of the near-term evolution
of the climate system
We will push the frontiers of predictions and quantify the

associated uncertainties for sub-seasonal to decadal time scales
across all climate system components.

Long-term response of the climate system

We will quantify the responses, feedbacks, and uncertainties
intrinsic to the changing climate system on longer (decadal to
centennial) timescales.

P

Bridging climate science and society
We will support innovation in the generation of decision-relevant
information and knowledge about the evolving Earth system.




