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The World Climate Research Programme

Established in 1980

Sponsors
• World Meteorological Organization (WMO)
• International Science Council (ISC, previously ICSU)
• Intergovernmental Oceanographic Commission (IOC) 

of UNESCO

Joint Scientific Committee
18 members representing the scientific community

Joint Planning Staff (Programme Office)
Established at WMO in Geneva, Switzerland



Current Strategic Mission

The World Climate Research Programme (WCRP) 
mission is to facilitate the analysis and prediction of 
Earth system variability and change for use in an 
increasing range of practical applications of direct 
relevance, benefit and value to society. 

The two overarching objectives of the WCRP are:
• to determine the predictability of climate; and
• to determine the effect of human activities on 

climate



Main Foci

The main foci of WCRP research are:

1. observing changes in the components of the Earth system 
(atmosphere, oceans, land and cryosphere) and in the interfaces 
between these components;

2. improving our knowledge and understanding of global and regional 
climate variability and change, and of the mechanisms responsible for 
this change;

3. assessing and attributing significant trends in global and regional 
climates;

4. developing and improving numerical models that are capable of 
simulating and assessing the climate system for a wide range of space 
and time scales; and

5. investigating the sensitivity of the climate system to natural and 
human-induced forcing and estimating the changes resulting from 
specific disturbing influences.





Grand challenges



CMIP
Coupled Model Intercomparison Project

CMIP defines common 
experiment protocols, 
forcings and output

CMIP has led to an improved
understanding of past, present 
and future climate change and
variability in a multi-model 
framework

CMIP is a project of WCRP’s Working
Group on Coupled Modeling (WGCM)

21 CMIP6-Endorsed MIPs



CORDEX
COordinated Regional climate Downscaling Experiment

CORDEX scientific challenges: 

• Added value of downscaling, scales, bias 
and uncertainties, user-oriented metrics

• Understanding and simulating human 
elements, e.g. land use, urban 
development, climate and coastal cities

• Coordination of regional coupled 
modeling

• Precipitation, e.g. convective systems, 
monsoon

• Local wind systems

Advancing the science and application of regional climate downscaling, 
for improved regional climate information

Model downscaling. NCAR dr. Andrew Wood  



2015: A Landmark Year

• Over 190 countries signed up to reduce emissions, 
with the target to stay within a 2ºC world. 

• 15-year agreement for the substantial reduction of 
disaster risk and losses in lives, livelihoods and 
health. 

• 2030 agenda with 17 goals to end poverty and 
hunger, improve health and education, making cities 
more sustainable, combating climate change, and 
protecting oceans and forests.

Understanding and Quantifying Weather and 
Climate Risk are at the Core of these Actions



The Future of WCRP

The Science 
Requirements are 

Changing.



Weather 
Hazards, Climate 

Variability and 
Change

Urbanisation

Population growth

Limited Natural 
Resources

Water

Economic
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Health

Migration

21st CENTURY CHALLENGES IN AN 
INTERCONNECTED WORLD 

Exposure to extreme 
weather and climate events 
threatens to derail the 
sustainability of economic 
development and social 
welfare across the globe, and 
to threaten the securities on 
which we rely for our health 
and well-being.



Climate Change cannot 
be seen in isolation.
It must be addressed 
together with the other 
grand challenges facing 
society





TAKING A HOLISTIC VIEW OF THE EARTH SYSTEM



New Tools in the Toolbox:
Seamless Prediction Across Timescales

Forecast lead-time
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Analysis of past weather 
observations to manage 
climate risks

E.g. Agriculture: informs 
crop choice, planting to 
yield optimisation and 
minimise crop failure risk.

Forecasting routine and 
hazardous weather 
conditions. 

Public, emergency 
response, international 
Disaster Risk Reduction

Monthly to decadal 
predictions - probability 
of drought, cold, 
hurricanes….

Contingency planners, 
national and international 
humanitarian response, 
government and private 
infrastructure investment

Climate Change 
projections.

Informs mitigation
policy and adaptation
choices. Impacts on 
water resources, heat 
stress, crops, 
infrastructure.



New Tools in the Toolbox:
Seamless Prediction Across Space Scales 

N x Global predictions at ~10km 
with lead times of days to years:

Synoptic drivers

<N x Regional predictions at 
<1km with lead times of hours to 

years:
Local meteorology

Probability of local 
hazards:

Impact Scenarios & 
Narratives





The Future of WCRP

The Review of 
WCRP



CURRENT WCRP 
STRUCTURE

Unwieldy, complex and 
confusing.

Core Projects stuck in 
the past? 

Where is whole system 
approach? 

Where is next 
generation model 
development? 

Where is the pathway to 
climate services? 

Where is climate 
change?

CURRENT STRUCTURE IS 
NOT THE STRUCTURE 

FOR THE FUTURE



Lots of atmospheric 
physics goes on at very 

small scales…. but it 
matters

EARTH SYSTEM PROCESSES 
ACROSS SCALES 
Jointly with WWRP

Energy, Water & Carbon Cycles;
Fundamental Atmospheric  
Physics (e.g. Convection);

Land Surface Processes & Land-
Atmosphere Coupling;

Ocean Processes & Ocean-
Atmosphere Coupling;
Cryosphere Processes 



Monthly to Decadal Prediction: Understanding near-term risks

There are many drivers of seasonal 
weather and each ‘loads the dice’ in 
a different way.

CLIMATE VARIABILITY, 
PREDICTABILITY & PREDICTION

Ocean, Land, Cryosphere, 
Atmosphere & Solar Drivers; 
Climate Dynamics, Modes of 
Variability & Teleconnections; 

Monthly to Decadal Predictability & 
Prediction



Evolution of Climate Models to Earth System Models

There is no logical scientific argument for separating the physical 
climate system from full Earth system science

CLIMATE CHANGE AND EARTH 
SYSTEM FEEDBACKS
Jointly with AIMES

Climate Change Forcing & 
Sensitivity; 

Climate Change Attribution;
Climate Change Projections 

(Global & Regional) for 
Mitigation & Adaptation;
Abrupt Climate Change;

Geoengineering Assessment



Is there a need now to distinguish between science for model 
development and using models for science?

Courtesy: ECMWF

Next Generation 
Codes and Exascale

Computing

WCRP WORKING GROUP ON CLIMATE MODEL DEVELOPMENT jointly with WGNE
Identifying Systematic Errors; Improving Climate Models & Building Next Generation Earth System Models; Planning 

for Exascale Computing



Leg 3: identify user 
requirements and
needs that may guide 
research directions, 
and to determine the 
implication and
relevance of climate
knowledge derived
from Legs 1 and 2 to
applications/services.

WCRP’s Regional Approach 
Climate information for regions

Leg 1: fundamental science
aiming to understand
mechanisms of climate and
causes of its
variability/change, and to
produce regional climate
projections

Leg 2: research 
to gain the 
integrated
knowledge or 
understanding
necessary to
inform actions 
and decisions

Enhancing the scientific basis to
understand regional climate and
its changes; identifying, 
quantifying and delivering high 
quality, reliable and accessible
regional climate information



The Future of WCRP

The New Strategic 
Plan of WCRP



Our Engagement

• The WCRP research community is geographically, disciplinarily, culturally and
socially diverse. Training, capacity building, higher education, and facilitated
collaboration are of paramount importance to sustain and grow this
community, particularly through opportunities for early career,
underrepresented, and developing country researchers.

• Joint strategic planning, joint execution of coordinated experiments, and the
sharing of data and information require a well networked research community.
Furthermore, our mission to facilitate science in support of society
demands broad enabling of natural-social science collaborations and
globally coordinated citizen science.

• Open engagement with civil society, governments, and the private
sector – across regions and in United Nations processes, programs, and
activities – is central to the activities conducted by WCRP. Effective
communication of scientific advancements, with a variety of stakeholders, is
also key, as are high-level and vigorous research dialogues through widely
inclusive and open science conferences.



WCRP Strategic Plan

• WCRP is developing a new Strategic 
Plan, covering a 10-year time horizon 
(2019-2028)

• Takes into account the outcomes of 
the co-sponsors review (finalized in 
June 2018)

• Importance of bedrock science, 
seamless approach (time, space, 
ESM) and links to services and policy
emphasised

• 10-year accompanying 
Implementation Plan (2019-2028)

• Working closely with partner 
programs (WWRP, Future Earth, 
climate services, etc.)



General Considerations

• Strategic Plan = the ‘what’
• Follows the vision, mission and context evolution

• Positioning, niche, relevance, new directions, focus on big
picture

• Two purposes: galvanize the community, marketing tool

• Implementation Plan = the ‘how’, setting the Strategic 
Plan in motion, should naturally follow the logic of the 
Strategic Plan
• Resources

• Structures

• Milestones

• Deliverables

• Measures of Success

• Risk assessment, etc…



WCRP Strategic Plan

Timeline

• SWOT Analysis                                                                   Sep -Nov 2017
• Writing of Initial Strategic Plan Draft                         Nov 2017 - Feb 2018                              
• WCRP Strategic Plan Writing Retreat, IOC Paris                       Feb 2018
• WCRP Community Consultation March 2018
• JSC-39, Nanjing                                                                           Apr 2018
• Public Consultation 1 June – 31 Aug 2018
• Town Hall at AGU to Release the Strategic Plan Dec 2018

https://www.wcrp-climate.org/wcrp-sp-progress



WCRP SWOT Summary

STRENGTHS
• Active global science community collaborating 

toward common goals
• Excellent reputation and legitimacy (long 

history of global leadership) and strong co-
sponsor backing

• Global research products
• Participation of leading scientists – strong 

scientific expertise 

WEAKNESSES
• Overly complex structure
• Lack of clarity of focus/vision and boundaries
• Insufficient funding – complex and competitive
• Ineffective communication, successes not well 

showcased
• Not well connected to National Research 

Programmes, funding agencies, services etc. –
requires global travel

• Reliance on voluntary efforts

OPPORTUNITIES
• Climate important to societal questions, 

particularly climate change
• Benefits (funding, in kind) associated with 

closer collaboration with operational agencies, 
international programs, etc. (stakeholders)

• Leadership needed to capitalize on new 
technologies 

• Many emerging areas of research

THREATS
• Budget cuts and inefficient funding - leading to 

demotivation of volunteers/community
• Organizations with overlapping or perceived as 

overlapping mandates 
• Fast-changing and reactive political landscape 
• Perception that fundamental climate science is 

'done’ - reduction in support for fundamental 
science - perceived as irrelevant

26 September to 12 November 2017, 
49 responses 



Vision and Mission

• Vision 
A world that uses sound, relevant and timely climate science 
to ensure a more resilient present and sustainable future for 
humankind.
.

• Mission
The World Climate Research Programme (WCRP) coordinates 
and facilitates international climate research to develop, share 
and apply the climate knowledge that contributes to societal 
well-being.
. 



Our Mission
• The World Climate Research Programme (WCRP) leads the way in

addressing frontier scientific questions related to the coupled climate
system — questions that are too large and too complex to be tackled by a
single nation, agency or scientific discipline.

• Through international science coordination and partnerships, WCRP
contributes to advancing the understanding of multi-scale dynamic
interactions between natural and social systems.

• WCRP engages productively through these partnerships to inform the
development of policies and services and to promote science education.

• WCRP-supported research provides the climate science that underpins the
United Nations Framework Convention on Climate Change, including
national commitments under the Paris Agreement of 2015, and contributes
to the knowledge that supports the 2030 Agenda for Sustainable
Development, the Sendai Framework for Disaster Risk Reduction and
multilateral environmental conventions.



Our Scientific Objectives



1. Fundamental understanding of the climate system



2. Prediction of the near-term evolution of the 
climate system

Overarching Objective

We will push the frontiers of predictions and quantify the associated 
uncertainties for sub-seasonal to decadal time scales across all climate system 
components.

Scientific Emphases:

(a) Simulation Capabilities. 

Advances in the simulation of component systems and their coupling remain of paramount
importance. Improvements are critically required in representations of the water, carbon and energy
cycles, of clouds and precipitation, oceanic eddies and waves, sea ice dynamics and river flows.
Rigorous and systematic verification is essential to evaluating the fidelity of these simulations. These
advances will require innovative science – deterministic, statistical and machine learning approaches;
advanced model–data fusion methods including data assimilation techniques; and ensemble
generation methods.

(b) Predicting Extreme events.

Determine the processes responsible for the existence of regional climate hotspots, and the potential 
for thresholds and surprises.



3. Future Evolution of the Climate System

Overarching Objective

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

Scientific Emphases

Simulation Capabilities.

The ongoing development of integrated Earth system models that account for the slowly
varying interactions and highly non-linear processes will underpin scenarios of the long-
term evolution of the climate system. Many significant challenges remain in our ability to
make these projections, including for example the detailed representation of complex
interactions between aquifers, vegetation and soil carbon, or between permafrost,
glaciers, and ice-sheets. To advance support of climate services, progress will be further
enhanced in dynamical and statistical downscaling tools to better represent regional and
extreme phenomena.



4. Bridging Climate Science and Society

Overarching Objective

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

Scientific Emphases

Engaging with society

A sustainable future for society presupposes a stable and amenable climate and requires
salient and credible information on current and future states of the climate system. The
timescales on which society requires this information range from near-term extreme
events to long-range planning horizons, while spatial scales range from local to global.

We will support the development of actionable climate information, scientific
assessments, educational approaches and public communication strategies that require
collaborative efforts with multi-sectoral actors in all regions of the globe.



Critical Infrastructure

Building the capacity needed to execute globally 
coordinated climate science

1.Hierarchy of modeling 
tools

2.Observations for 
process 
understanding

3.Sustained 
observations

4.High-end computing 
and data management



The Future of WCRP

The Implementation Plan



Implementation Plan

Setting the Strategic Plan in motion, following its the logic.

Topics to be addressed:
• Resources
• Structures
• Milestones
• Deliverables
• Measures of Success
• Risk assessment, etc…

An effort that must be transparent and to a large extent 
«bottom-up». Importance of involving the scientific 
community, the agencies, academies, sponsors and other 
stakeholders.



Critical Questions

How can WCRP organize itself to address more 
contemporary research questions without creating a major 
disruption the current research structure?

How can WCRP organize itself to reflect the supported 
research activities by the funding agencies?

What role should WCRP play to provide to the agencies a 
broader access to international science?

How should WCRP generate its “strategic partnerships” 
with other international research programs (such as Future 
Earth) and with national activities?



Thank You



CLIMATE CHANGE AND 
EARTH SYSTEM 

FEEDBACKS
Jointly with AIMES

WCRP WORKING GROUP ON CLIMATE MODEL DEVELOPMENT 
jointly with WGNE

WCRP CROSS-CUTTING RESEARCH PROJECTS 
(on occasions with WWRP, Future Earth…..) 

WMO/IOC

GLOBAL 
CLIMATE 

OBSERVATIONS, 
ANALYSES & 

MONITORING

(CCl,  GCOS…)

WMO/ICSU

GLOBAL 
ATMOSPHERIC 
COMPOSITION
GHG Monitoring;

Air Quality 
Prediction;

Atmospheric 
Chemistry 

Processes & 
Modelling

(GAW, 
SPARC,IGAC)

CLIMATE CHANGE ASSESSMENTS AND CLIMATE SERVICES (UNFCCCC, IPCC, GFCS, Copernicus, VIACS, ….....)

EARTH SYSTEM 
PROCESSES ACROSS 

SCALES 
Jointly with WWRP

WCRP WORKING GROUP ON CLIMATE INFORMATION FOR REGIONS 
linking with Future Earth

CLIMATE VARIABILITY, 
PREDICTABILITY & 

PREDICTION

WCRP CAPABILITY THEMES



WCRP CROSS-CUTTING RESEARCH PROJECTS (on occasions with WWRP, Future Earth…..) 
Examples: Regional Sea Level Rise, Coastal Impacts and Cities,         

Weather and Climate Extremes, now and in the future
Water Cycle and the Food Baskets of the World
Fate of the Antarctic and Greenland Icesheets

Is the Jet Stream changing its Behaviour?
Climate Change and Human Health 

CLIMATE VARIABILITY, PREDICTABILITY & 
PREDICTION

Ocean, Land, Cryosphere, Atmosphere & 
Solar Drivers; 

Climate Dynamics, Modes of Variability & 
Teleconnections; Monthly to Decadal 

Predictability & Prediction

CLIMATE CHANGE AND EARTH SYSTEM 
FEEDBACKS

Jointly with AIMES

Climate Change Forcing & Sensitivity; 
Climate Change Attribution;

Climate Change Projections (Global & 
Regional) for Mitigation & Adaptation;

Abrupt Climate Change;
Geoengineering Assessment

WCRP CAPABILITY THEMES
EARTH SYSTEM PROCESSES ACROSS 

SCALES 
Jointly with WWRP

Energy, Water & Carbon Cycles;
Fundamental Atmospheric  Physics (e.g. 

Convection);
Land Surface Processes & Land-

Atmosphere Coupling;
Ocean Processes & Ocean-Atmosphere 

Coupling;
Cryosphere Processes 



WCRP WORKING GROUP ON CLIMATE MODEL DEVELOPMENT jointly with WGNE
Identifying Systematic Errors; Improving Climate Models & Building Next Generation 

Earth System Models; Planning for Exascale Computing

WCRP CROSS-CUTTING RESEARCH PROJECTS (on occasions with WWRP, 
Future Earth…..) 

CLIMATE VARIABILITY, PREDICTABILITY & 
PREDICTION

Ocean, Land, Cryosphere, Atmosphere & 
Solar Drivers; 

Climate Dynamics, Modes of Variability & 
Teleconnections; Monthly to Decadal 

Predictability & Prediction

CLIMATE CHANGE AND EARTH SYSTEM 
FEEDBACKS

Jointly with AIMES

Climate Change Forcing & Sensitivity; 
Climate Change Attribution;

Climate Change Projections (Global & 
Regional) for Mitigation & Adaptation;

Abrupt Climate Change;
Geoengineering Assessment

WCRP CAPABILITY THEMES
EARTH SYSTEM PROCESSES ACROSS 

SCALES 
Jointly with WWRP

Energy, Water & Carbon Cycles;
Fundamental Atmospheric  Physics (e.g. 

Convection);
Land Surface Processes & Land-

Atmosphere Coupling;
Ocean Processes & Ocean-Atmosphere 

Coupling;
Cryosphere Processes 



WCRP WORKING GROUP ON CLIMATE INFORMATION FOR REGIONS 
linking with Future Earth

Regional downscaling methods; Application-inspired Climate Science;  Transdisciplinary 
Engagement

WCRP WORKING GROUP ON CLIATE MODEL DEVELOPMENT jointly with WGNE

WCRP CROSS-CUTTING RESEARCH PROJECTS

CLIMATE VARIABILITY, PREDICTABILITY & 
PREDICTION

Ocean, Land, Cryosphere, Atmosphere & 
Solar Drivers; 

Climate Dynamics, Modes of Variability & 
Teleconnections; Monthly to Decadal 

Predictability & Prediction

CLIMATE CHANGE AND EARTH SYSTEM 
FEEDBACKS

Jointly with AIMES

Climate Change Forcing & Sensitivity; 
Climate Change Attribution;

Climate Change Projections (Global & 
Regional) for Mitigation & Adaptation;

Abrupt Climate Change;
Geoengineering Assessment

WCRP CAPABILITY THEMES
EARTH SYSTEM PROCESSES ACROSS 

SCALES 
Jointly with WWRP

Energy, Water & Carbon Cycles;
Fundamental Atmospheric  Physics (e.g. 

Convection);
Land Surface Processes & Land-

Atmosphere Coupling;
Ocean Processes & Ocean-Atmosphere 

Coupling;
Cryosphere Processes 


