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“Climate mitigation policy no longer
needs a better understanding of
climate”

A person responding

to the survey organized
by WCRP 2014




An Historical Perspective of the
Progress made by the Science in the

last 50 years
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An Important
Milestone
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This conference was followed by other

UN conferences in Rio de Janeiro in
1992 and 2012.

The landmark UN
Stockholm Conference in
1972 recognized that:

science and technology
should be used to improve
the environment,

research and education in
environmental sciences
should be promoted,

cooperation on international
Issues should be regarded
as essential.
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In 1967, taking advantage of the ability of digital computers to numerically
integrate absorption curves, Syukuro Manabe and Richard Wetherald made

the first detailed calculation of the greenhouse effect incorporating convection

(the "Manabe-Wetherald one-dimensional radiative-convective model"). In
1975, the redo the calculation with a GCM.

VOL. 32, NO. 1 JOURNAL OF THE ATMOSPHERIC SCIENCES JAXUARY 1975

The Effects of Doubling the CO, Concentration on the Climate
of a General Circulation Model’

SYUKURO MANABRE AND Ricmarp T. WETHERALD

Geophysical Fluid Dynamics Laboratory/NOAA, Princeton University, Princeton, N.J. 08540
(Manuscript received 6 June 1974, in revised form 8 August 1974)

ABSTRACT

An attempt is made to estimate the temperature changes resulting from doubling the present CO: con-
centration by the usc of a simplified three-dimensional general circulation model. This model contains the
following simplifications: a limited computational domain, an idealized topography, no heat transport
by ocean currents, and fixed cloudiness. Despite these limitations, the results from this computation yield
some indication of how the increase of CO: concentration may affect the distribution of temperature in
the atmosphere, It is shown that the CO- increase raises the temperature of the model troposphere, whereas
it lowers that of the model stratosphere. The tropospheric warming is somewhat larger than that expected
from a radiative-convective equilibrium model. In particular, the increase of surface temperature in higher
latitudes is magnified due to the recession of the snow boundary and the thermal stability of the lower
troposphere which limits convective heating to the lowest layer. It is also shown that the doubling of carbon
dioxide significantly increases the intensity of the hydrologic cycie of the model.




Past Accomplishments of the Science

The 1970s

1 Vector super-computing is born

(] Satellite data transforms the field
4 Global warming is simulated




The Bretherton Diagram

CONCEPTUAL MODEL of Earth System process operating on timescales of decades to centuries
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#LACC2014 seek to set a science agenda for

improving capabilities of NHMs and climate

services in Latin America and Caribbean region

Climate Projections: Past, Present and Future

 WCRP
WCRP &
T @WCRP_climate

The 5th SPARC General Assembly in
Brief 13.03.2014
ps Approximately 300
scientists from around
the world participated
in the 5th SPARC General Assembly, which was
held in Queenstown, New Zealand, on 12-17

January 2014. The program reflected the recently

CMIP6: Preparing for the Next Phase
21.03.2014

With the fifth phase of
the Coupled Model
Intercomparison Project
(CMIP) mostly
completed, the WCRP
Working Group on
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WMO Global
Framework
for Climate
Services

Future Earth




Member zone | Site map | Press | Contact

GLOBAL

Intermational Science for a sustainable planet
Geosphere-Biosphere

IGBPE: ¥ Y
CHANGE
I=

| Translate with Google Translate 4 |

FOLLOW US  Mf[B)uTobe

ABOUT

2 1GBP CLIMATE CHANGE
ORGANISATION

IGBP CLIMATE-CHANGE INDEX
VISION "0
HISTORY i _
SUSTAINABILITY " |

ACRONYM LIST
GET INVOLVED
GUIDELINE DOCUMENTS 19680 1585 1990 1955 000 2605 2000

LOGOS

SIGN UP!

Sign up for news alerts. Become

Ab ou t part of the network

LATEST NEWS

IGBP was launched in 1987 to coordinate international research
on global-scale and regional-scale interactions between Earth's m
biological, chemical and physical processes and their

20, 2014 interactions with human systems. IGBP views the Earth system  APr7-Aprii 2014
Mar 20, 2014 , Y . Her Y 29th IGBP SC Meeting
Conference - Global as the Earth's natural physical, chemical and biological cycles
Challenges: Achieving and processes AND the social and economic dimensions. Apr 7- Apr 12, 2014
Quatainahilitv

Awntin Qaiannsa Qumaenid



Earth System Science: the big picture

Ability to givgg earth a “health check”
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Timeline of Climate Model Development

Mid-1960s  Mid 1970s-1980s 1990s Present Day 2000-2010
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The NCAR Community Earth System Model (CESM)
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Past Accomplishments of the Science

The 1980’ s
d Land models are being developed and are
coupled to atmospheric GCM

The 1990s
1 Parameterization testing becomes organized
 Reanalysis begins

1 The carbon cycle enters the models

O Aerosols and chemistry enter the models
O The IPCC Assessments begin
 Operational seasonal prediction begins

The 2000’ s
1 Biogeochemistry is coupled to the physical climate
U Very high resolution global models are integrated




Inter-government Panel on
Climate Change
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Building the Second Half
of the Avignon Bridge
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Challenges

Multiple stressors
lead to major

planetary problems

Addressing these
complex questions
requires

Understand interactions and
feedbacks in the entire Earth
System

Develop integrated regional
studies to assess the two-
way coupling between the
biophysical and social
systems

Improve existing climate
tools

Integrate new approaches,
priorities, capabilities
Cooperate with new partners




Addressing Global (integrated)
Earth System Problems




500 Multilateral Environmental Agreements

The number of multilateral environmental
Agreements is very high, but with which effects?

Multilateral Environmental Agreements
- Number and Parties -

1972 1982 1992 2002

Source: UNEP Environmental Data Explorer, as compiled from various MEA secretariats,
International Environmental Agreements Database Project




Environmental
Policies

Successes
and Failures
of
Environmental
Policies

Environment Scorecard 20712

1
ATMOSPHERE
Stratospheric ozone

1
Lead in gasoline

Outdoor air pollution
—

Indoor air pollution
.

Climate change

BIODIVERSITY
]
Protected areas

(-] )
Access and benefit sharing

Invasive alien species

Extinction risk of species

Natural habitats

—
Sustainably managed
production areas

f—

Species harvested for food
and medicine

« Fish stocks

Traditional knowledge

POLICIES & PROGRAMMES
|
Environmental policies

Sustainable development in
country policies/programmes

induding rating ol

CHEMICALS & WASTE

Heavy metals

Persistent organic pollutants

Radioactive waste
Sound chemicals management

Sound waste management

LAND

Deforestation

Access to food

lf'ﬁ

Desertification and drought

Ecosystem services

Wetlands

.‘

WATER

Drinking water

Sanitation

Water use efficiency

« Extreme events

r

Marine pollution

A

» Groundwater depletion
«Corals
Freshwater pollution

xplained in the ext of this repor



A global Mobilisation of the Scientific
Community

» There has been realization that the key scientific
progress made over the last decades has not

sufficiently helped society to cope with expected
climate change and variations.

* In particular, society needs to better assess its
vulnerabllity to climate change and to develop

mitigation and adaptation strategies to increase its
resilience.
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“The Valley of Death”

Product
definition

Research
activities

Recognition of

opportunity Resource

identification
Champions

Demonstrate
potential

Institutional
support

Mature,
operational
product

committment

Research

Development Operational

Source:
Barr et al.,
2009




Scientists forced to face communication into valyé-
conflicting contexts

Data generation:

Adequate?

Integration, Delivery, translation Appropriately
analysis, and for application, informed
interpretation: including non- adoption
climate context:
Problematic Emergent & Weak Mixed

Scientists — Producers — Analyzers — Translators — Providers — Communicators - Users




International Development of Climate Services
Bridge between science and society

« Climate services involve the production, translation,
transfer, and use of climate knowledge and information
in climate-informed decision making and climate-smart
policy and planning.

Climate services ensure that the best available climate
science is effectively communicated with agriculture,
water, health, and other sectors, to develop and evaluate
mitigation and adaptation strategies




Global Framework for Climate

Services

World Climate Conference-3

Better climate information for

Users, Government, private sector, research, agriculture,
water, health, construction, disaster reduction,
environment, tourism, transport, etc.

a hetter future

£) wec

www.wmo.int/wce3

A

Geneva, Switzerland, 31 August - 4 September 2009
Geneva International Conference Centre

Observations and
Monitoring

Research, Modeling

‘ and Prediction

CAPACITY
BUILDING




A Framework for Climate Services

Climate Change Adaptation

. Climate .
Climate Risk and Economic

Impacts: T
System Lo Vulnerability : P System
Analyses and Water, Energy, | Physical, Social Benefits Sustainable

Health, Economic costs
Projections Agriculture, ete. development

Disaster Risk Management

The Framework for Climate Services




Essentially two different approaches for
Climate Services

1. Top-down approach: Development of large data
bases and dissemination of data available to
users. Extension of Meteorological Services.

. Bottom-up approach: Initiation of dialogue with
stakeholders and identification their specific
needs. Towards solutions to their problems.
Extension of research groups involved in
adaptation science.




Transnational,
national and
regional T— Copernicus

Climate Service |4 climate service
Centres delegated entity

2 Tt 9 »

E—) Citizens

sectors

JPI-Climate COPERNICUS ESA
‘ Climate Change Service .

G | EUMETSAT Institutional

research component users
| Jre ‘
ERANET S0 At \
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Horizon 2020

SC5, Infrastructure, Space

Specialised
high added.value | =
services delivered

by the business BT
sector Climate-KIC




Understanding Vulnerability
and Building Resilience

Developing Adaptation
Opions

IMPLEMEN'

Local p CATALYTIC W N Scientific
Knowledge ™ "= Knowledge

Marcus Moench



Climate Costs

Awaken Indust ry Coca Cola recognizes
that climate change is

an economically
disruptive force.

el o) It reflects a view
| Chimate growing among

Costs American business
Awaken leaders and
Industry mainstream economists
Siia i it who see global
L warming as a force to
lower gross domestic
products

4 Feb. 2014




More Companies see global
warming’s impacts on profits

Michael Bloomberg, former New York Mayor, Henry
Paulson, Jr, former Treasury Secretary in the Bush
Administration are commissioning an economic study
called “Risky Business” on the financial risks associated
with climate change.

“There is no question that, if we get substantial changes
In atmospheric temperatures, as all the evidence
suggests, that it is going to contribute to sea-level rise.
There will be agriculture and economic effects — it's

Inescapable.”
Douglas Holtz-Eakin, Head of the American Action Forum




Getting Prepared for a Major
Transformation of our Society




Where Do we Stand Today?

The fundamental climate science has made
tremendous progress, but many problems (of
societal relevance) remain to be addressed. It has
demonstrated that climate change is a consequence
of the human enterprise.

The IAV community has become more prominent

and receives increasing support because it focuses
on solution to the climate change challenge.

Both communities remain separated and are rarely
collocated in research institutions.

Funding agencies shift money from the first to the
second group, which creates tensions.




fundamental

The 6 WCRP Grand Challenges 2014

Clouds, Circulation and Climate Sensitivity
Changes in the Cryosphere
Climate Extremes

Regional Climate Information
Regional Sea-level Rise
Water Availability

But also....

« Seasonal to decadal climate prediction
* Coupling between climate and the
biogeochemical cycles




The Climate Hiatus

Global Land=Ocean Temperature Indg

, Pacific Decadal Oscillation
Core domain .
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Pacific Decadal Oscillation (PDO)

* There are ocean oscillations with longer
periods such as the Pacific Decadal Oscillation
PDO in the Pacific (Period of about 10 years)

* There is evidence that the PDO plays a key
role in the observed slowdown of the global
warming over the last 15 years.




grand transformation

Maximum reduction rate
— 3,7% por yoar
— 5,3% por yoar
9 0% per yoar
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Messner et al. 62010)




GCM1 | GCM2 | GCM 3 | GCM 4 | GCM 5 | GCM-n

data data data data data data
RCM1 | data data d data
RCM 2
RCM 3 | data \(ﬁtm data data data
RCM4 | da \\\ ‘data data
RCM 5 datL/d‘ata data
SD1 data g™ H' data data
SD 2 data data ta data data
SD3 data data data data
SD 4 data data data data

Climate System
a Analysis Group

7
Sy

CSAG

The missing piece:
a distillery

Water: tasteless and life-essence
Vodka: odourless and liver damaging
Witblitz: (problematic) Transformational

LIQUID
(BOILING)

J DISTILLED
é —— LIQUID

Bruce Hewitson, University of Cape Town
WWwWw.csag.uct.ac.za



Future Earth

DYNAMIC PLANET GLOBAL TRANSFORMATIONS
DEVELOPMENT TOWARDS

How is the planet changing SUSTAINABILITY

due to human activity and How can we address

natural phenomena? What are humanity’s most pressing What are the options and

the environmental and needs including fair and opportunities for change

societal trends, drivers and sustainable stewardship of towards sustainability? How

processes affecting change food, water, biodiversity, do they relate to human

and how do they interact? energy and other materials values, emerging technologies

What are the global that make life viable and and economic development

thresholds and risks valued? pathways? How should the

surrounding these trends? global environment be
m governed and managed

m sustainably?

Future Earth will be a global platform to deliver:

= Solution-orientated research for sustainability, linking envircnmental change and develepment challenges to satisfy human needs for food, water,
energy, health;

= Effective interdisciplinary collaboration across natural and social sciences, humanities, economics, and technelogy development, to find the
best scientific soluticns to multi-faceted problems;

= Timely information for policy-makers by generating the knowledge that will support existing and new global and regional integrated
assessments;

= Participation of policy-makers, funders, academics, business and industry, and other sectors of civil society in co-designing and co-producing
research agendas and knowledge;

= Increased capacity building in science, technolegy and innovation, especially in developing countries and engagement of a new generation of

scientists.



. The Earth League

‘A self-organised network of scientific

entities spanning both hemispheres, working
to respond to some of the most pressing issues
facing humankind today’

15" July 2014

Earth League climate statement on the implications for climate policy of the 5" IPCC Assessment,
emerging from the Earth League scientific workshop at the Santa Fe Institute 23-25 April 2014

Climate change: the necessary, the possible and the
desirable

Rockstrom, Johan'; Brasseur, Guy?; Hoskins, Brian®; Lucht, Wolfgang®; Schellnhuber, John*; Kabat,




The Earth Academy o

N.ACADEMY

Capacity Develpment: [

* An international network of research institutions
promoting education and capacity building for decision-
makers and future leaders on the major planetary
challenges facing humanity

To develop research and educational partnerships that
integrate knowledge and build capacity on questions
related to the Earth System, specifically human-driven
environmental and climate changes, their impacts on the
socio-ecological systems, and the societal
transformations required to address these changes.




A Unique Think Tank

ASPEN GLOBAL CHANGE INSTITUTE
Furthering the Understanding of Earth Systems & Global Environmental Change

solutions

The Aspen Global Change Institute is dedicated to furthering
the scientific understanding of Earth systems and global
environmental change through interdisciplinary scientific
workshops, educational programs, and publications & videos
about global change science.




Dialogue with Stakeholders

Every case study/user/potential user is different
The decision-making context is key
So a sectoral focus is important

Can’t assume that users know their needs a priori

Sending out questionnaires is not optimal (interviews
and focus groups work better but more time consuming)

These steps are complex and time consuming but are
very important




Key to Success for Interdisciplinary Programs

Shared concepts and languages

Collaboration between those who excel in their own
=e

Joint proposal development

Sub-projects to allow individuals to succeed in their
own field

Intellectual mutual respect
Long-term commitment

Good communication, joint location
Stakeholder participation




Thank You

“Science exists to serve human welfare. It’s Wohderfu/ to ha |
the opportunity given us by society to do basic research, but in
return, we have a very important moral responsibility to apply that

research to benefiting humanity.”
Walter Orr Roberts
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