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“Climate	
  mi;ga;on	
  policy	
  no	
  longer	
  
needs	
  a	
  beAer	
  understanding	
  of	
  
climate”	
  

	
   	
  A	
  person	
  responding	
  	
  

to	
  the	
  survey	
  organized	
  	
  

by	
  WCRP	
  2014	
  	
  



An	
  Historical	
  Perspec:ve	
  of	
  the	
  
Progress	
  made	
  by	
  the	
  Science	
  in	
  the	
  

last	
  50	
  years	
  



Keeling	
  



•  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.  

An Important 
Milestone 

This conference was followed by other 
UN conferences in Rio de Janeiro in 
1992 and 2012. 





In	
  1967,	
  taking	
  advantage	
  of	
  the	
  ability	
  of	
  digital	
  computers	
  to	
  numerically	
  
integrate	
  absorp;on	
  curves,	
  Syukuro	
  Manabe	
  and	
  Richard	
  Wetherald	
  made	
  
the	
  first	
  detailed	
  calcula;on	
  of	
  the	
  greenhouse	
  effect	
  incorpora;ng	
  convec;on	
  
(the	
  "Manabe-­‐Wetherald	
  one-­‐dimensional	
  radia;ve-­‐convec;ve	
  model").	
  In	
  
1975,	
  the	
  redo	
  the	
  calcula;on	
  with	
  a	
  GCM.	
  



The 1970s 
!   Vector super-computing is born 
!   Satellite data transforms the field 
!   Global warming is simulated 

Past Accomplishments of the Science 



The	
  Bretherton	
  Diagram	
  



WCRP	
  



IGBP	
  





Timeline	
  of	
  Climate	
  Model	
  Development	
  



The	
  NCAR	
  Community	
  Earth	
  System	
  Model	
  (CESM)	
  



The 1990s 
!   Parameterization testing becomes organized 
!   Reanalysis begins 
!   The carbon cycle enters the models 
!   Aerosols and chemistry enter the models 
!   The IPCC Assessments begin 
!   Operational seasonal prediction begins 

Past Accomplishments of the Science 
The 1980’s 
!   Land models are being developed and are 
coupled to atmospheric GCM 

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





SCIENCE 
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Public Services 

Building the Second Half 
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IPCC 



SCIENCE 

SOCIETY 
Private corporations 
Public Services 
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Interface 
Platform 
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of the Avignon Bridge 
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Multiple stressors 
lead to major  

planetary problems 

Energy and Carbon 
Water Scarcity 

Food Availability 
Air Quality 

Human Health 
Urbanization and 

Population Migration 
Poverty and Education 

Challenges        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	
  



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

500 Multilateral Environmental Agreements 



Environmental  
Policies 

Successes  
and Failures  
of  
Environmental  
Policies 
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Strategy 



“The Valley of Death” 

Source:  
Barr et al., 
2009 



Scien;sts	
  forced	
  to	
  face	
  communica;on	
  into	
  value-­‐
conflic;ng	
  contexts	
  

Scien:sts	
  –	
  Producers	
  –	
  Analyzers	
  –	
  Translators	
  –	
  Providers	
  –	
  Communicators	
  -­‐	
  Users	
  	
  

Appropriately	
  
informed	
  
adop;on	
  

Mixed	
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•  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

28 

International Development of Climate Services 
Bridge between science and society 



Global	
  Framework	
  for	
  Climate	
  
Services	
  



A Framework for Climate Services 





COPERNICUS 
Climate Change Service 

research component 

ESA 

EUMETSAT 

JRC 

EEA 

GEO 
GEOSS Copernicus 

climate service 
delegated entity 

Transnational, 
national and 

regional 
Climate Service 

Centres 

JPI-Climate 

Specialised 
high added-value 
services delivered 
by the business 

sector 

Horizon 2020 
SC5, Infrastructure, Space 

EIT 
Climate-KIC 

WMO 
GFCS 

GCOS 

Institutional 
users 

Business 
sectors 

Citizens 

ERANET (future Art. 
185 ?) 
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Understanding Vulnerability  
and Building Resilience 

Assessment of Risks  
and Opportunities 

Developing Adaptation 
Options 

Marcus Moench 

Local	
  
Knowledge	
  

Scien:fic	
  
Knowledge	
  



Climate	
  Costs	
  
Awaken	
  Industry	
   Coca Cola recognizes 

that climate change is 
an economically 
disruptive force. 

It reflects a view 
growing among 
American business 
leaders and 
mainstream economists 
who see global 
warming as a force to 
lower gross domestic 
products 

4 Feb. 2014 





GeWng	
  Prepared	
  for	
  a	
  	
  Major	
  
Transforma:on	
  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	
  solu;on	
  to	
  the	
  climate	
  change	
  challenge.	
  

•  Both	
  communi;es	
  remain	
  separated	
  and	
  are	
  rarely	
  
collocated	
  in	
  research	
  ins;tu;ons.	
  

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



There	
  is	
  a	
  need	
  to	
  maintain	
  a	
  strong	
  program	
  on	
  
fundamental	
  climate	
  research:	
  

	
  	
  	
  	
  	
  	
  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 

•  Seasonal to decadal climate prediction 
•  Coupling between climate and the 

biogeochemical cycles  

But also…. 



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.  

The	
  Climate	
  Hiatus	
  



At	
  the	
  same	
  :me,	
  scien:fic	
  research	
  should	
  provide	
  the	
  
basis	
  for	
  the	
  grand	
  transforma:on	
  of	
  the	
  socio-­‐

ecological	
  system	
  

•  Messner	
  et	
  al.	
  (2010)	
  0 



The	
  missing	
  piece:	
  	
  
a	
  dis;llery	
  

Water:	
  tasteless	
  and	
  life-­‐essence	
  
Vodka:	
  odourless	
  and	
  liver	
  damaging	
  
Witblitz:	
  (problema;c)	
  Transforma;onal	
  

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



Future	
  Earth	
  



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’ 



Capacity	
  Develpment:	
  	
  
The	
  Earth	
  Academy	
  

•  An	
  interna:onal	
  network	
  of	
  research	
  ins:tu:ons	
  
promo:ng	
  educa:on	
  and	
  capacity	
  building	
  for	
  decision-­‐
makers	
  and	
  future	
  leaders	
  on	
  the	
  major	
  planetary	
  
challenges	
  facing	
  humanity	
  

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



A	
  Unique	
  Think	
  Tank	
  

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/poten;al	
  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	
  ques;onnaires	
  is	
  not	
  op;mal	
  (interviews	
  
and	
  focus	
  groups	
  work	
  beAer	
  but	
  more	
  ;me	
  consuming)	
  

•  These	
  steps	
  are	
  complex	
  and	
  ;me	
  consuming	
  but	
  are	
  
very	
  important	
  

i.e.,	
  Need	
  to	
  know	
  the	
  
‘who’	
  and	
  the	
  ‘what’	
  



Key	
  to	
  Success	
  for	
  Interdisciplinary	
  Programs	
  

•  Shared	
  concepts	
  and	
  languages	
  
•  Collabora;on	
  between	
  those	
  who	
  excel	
  in	
  their	
  own	
  
field	
  

•  Joint	
  proposal	
  development	
  
•  Sub-­‐projects	
  to	
  allow	
  individuals	
  to	
  succeed	
  in	
  their	
  
own	
  field	
  

•  Intellectual	
  mutual	
  respect	
  	
  
•  Long-­‐term	
  commitment	
  
•  Good	
  communica;on,	
  joint	
  loca;on	
  
•  Stakeholder	
  par;cipa;on	
  	
  



“Science exists to serve human welfare.  It’s wonderful to have 
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 

Thank You 


