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World Climate Research Programme 
coordinates climate research, modeling and 
analysis to improve; 

(1) climate predictions and 
(2) our understanding of human influence on 

climate 

“for use in an increasing range of practical 
applications of direct relevance, benefit and 
value to society” (WCRP Strategic Framework 
2005-2015).



• The Earth System Science Partnership consists of four international 
global environmental change (GEC) research programs for the 
integrated study of the Earth system, the changes that are occurring to 
the system and the implications of these changes for global and regional 
sustainability.



Climate Variability and 
Predictability 

Mission:Mission: To identify the 
physical processes involved in 
the Climate dynamics, 
including anthropogenic 
effects, and develop models 
and predictive capabilities

Climate and Cryosphere

Mission:Mission: To assess and quantify 
the impacts that climatic 
variability and change have on 
components of the cryosphere 
and its overall stability

Stratospheric Processes 
and their Role in Climate

Mission:Mission: To focus on climate-
chemistry interactions; 
detection, attribution and 
prediction of stratospheric 
change; stratospheric-
tropospheric dynamical 
coupling

Global Energy and Water 
Cycle Experiment

Mission:Mission: To observe, analyze, 
understand and predict the 
variations of the global energy 
cycle and hydrological regime 
and their impact on atmospheric 
and surface dynamics



Implementation PlanImplementation Plan

• The Interdisciplinary Nature of Climate Science 
– Atmosphere, Oceans and Climate
– Cryosphere and Climate 
– Atmospheric Chemistry and Dynamics 
– Water, Energy and Climate 

• Meeting the Information Needs of Society 
Activities in Support of Key Deliverables
– Decadal Variability, Predictability and Prediction
– Sea-Level Variability and Change 
– Climate Extremes
– Atmospheric Chemistry and Dynamics
– Centennial Climate Change Projections 
– Seasonal Climate Prediction

Activities in Support of WCRP Integrating Themes
– Climate-Quality Data Sets and Analyses 
– A New Generation of Climate System Models 
– Next Generation of Climate Experts: Developing Capacity Regionally and Globally



Observations & Models  Observations & Models  
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GPCP Global precipitation 1979-2008

GEWEX the Radiation Panel develops climate data records of global water and energy variables 
such as clouds, radiation, aerosols, precipitation etc., complete with metadata and error analysis.

These are the best global observations consisting of a blend of satellite and in-situ observations 
covering in most cases more than 25 years. 

These products are periodically compared and assessed against other products in an open and 
transparent fashion and are available to everyone without restrictions. 

Observations & Trends  Observations & Trends  



Observations & ModelsObservations & Models

Parameter

Ohmura & 
Gilgen (1993)
GEBA Surf. 

Obs.

Trenberth
et al. (2009)
CERES and 

Models

Zhang & 
Rossow (2004)
21-Year Mean 
(1984-2004)

NASA/GEWEX SRB
Release 3.0/2.5* 
(NASA LaRC)
24-Year Mean 

(July 1983 - June 2007)
SW, LW SW, LW QC

Flux % F0 Flux % F0 Flux % F0 Flux % F0 Flux % F0

SW Down 169.0 49.4 184 53.9 189.2 55.4 188.7 55.2 182.2 53.3
SW Net 142.0 41.6 161 47.2 165.9 48.5 166.6 48.7 159.7 46.7

LW Down 345 100.9 333 97.6 343.8 100.6 343.2 100.4 347.5 101.7
LW Net -40.0 -11.7 -63 -18.5 -49.6 -14.5 -52.8 -15.4 -51.2 -15.0

Total Net 102.0 29.8 98 28.7 116.3 34.0 113.8 33.3 108.5 31.7
SW CRF -- -- -- -- -53.0 -15.5 -58.8 -17.2 -60.9 -17.8
LW CRF -- -- 46 13.5 29.5 8.6 35.3 10.3 34.3 10.0

Total CRF -- -- -- -- -23.5 -6.9 -23.5 -6.9 -26.6 -7.8

Global Multi-Year Averages

S0 = 1365 Wm-2 for Trenberth et al. and 1367 Wm-2 for all others
*GEWEX LW values are Rel.-2.5 and 23-year averages (Jul1983-Jun2006)



Climate Projections
Open Access to Results Open Access to Results 

Interest in 
CMIP3 results

continues 
unabated!

• More than 550 peer-
reviewed publications.

• ~1 Pbyte of data 
downloaded.

• More than 3,000
registered users. 20102004

1 TB

Daily Download Rate



Climate Projections
Modeling Research  Modeling Research  

Progress Since CMIP3:

• More experiments to quantify model sensitivity and feedbacks.

• Earth System Models - interactive carbon cycle, atmospheric  
chemistry, ozone chemistry, land-surface schemes.

• Increased Resolution - including NWP models, eddy permitting 
ocean models, stratosphere-resolving atmospheric models

• Decadal prediction experiments to test a variety of initialization 
techniques



D & A
 

en
se

mble
s

Control, 
AMIP, & 20 C

RCP4.5, 
RCP8.5

natural-o
nly, 

GHG-only 

individual 

forcing

RCP3-PD, 
RCP6 

extend 

RCP4.5 to 

2300 
extend RCP8.5 & 

RCP3-PD  to 2300 
en

se
m

bl
e 

of
 

ab
ru

pt
 4

xC
O 2

5-
yr

 ru
ns

aqua 

planet 

(clouds) 
uniform ΔSST 

(clouds) 

M
id

-H
ol

oc
en

e 
& 

LG
Mla

st
m

ille
nn

iu
m

 

E-driven 
RCP8.5

E-driven 
control & 20 C

patterned 

ΔSST 

(clouds) 

aerosol fo
rcing 

ca. 2000

AC&C4 

(chemistry)

1%/yr CO2 (140 yrs)
abrupt 4XCO2 (150 yrs)

fixed SST with 1x & 
4xCO2

radiation code sees 
1xCO2 (1%/yr or 20C+RCP4.5)carbon cycle sees 1XCO2 (1%/yr or 20C+RCP4.5)Understanding

Mod
el 

Ev
alu

ati
on

Climate
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AMIP & 20 C

Green: Coupled carbon-cycle 
climate models only

CMIP5 Long-term 
Simulations

Cloud feedback experiments

Paleoclimate experiments

ESM carbon cycle feedback 
experiments with 
concentration-driven ESMs as 
well as emission-driven ESMs

SPARC interactive 
atmospheric chemistry, ozone 
and aerosols, air quality

Fast and slow feedback 
experiments

Modeling Research  Modeling Research  



Climate Projections

Open Open Access to Results Access to Results 

CMIP5 participating groups (20+ groups; 
~40 models).

2.3Pbytes of model output expected -
100 times greater than CMIP3.

Model data will be accessed by the Earth 
System Grid - output will be served by 
federated centers around the world and 
will appear to be a single PCMDI archive.

The archive will become available to 
analysts from Spring 2011.

CMIP5 - Unprecedented International Coordination



Seasonal Forecast
WCRP Climate-system Historical Forecast Project (CHFP)

AccomplishmentsAccomplishments

• Assess seasonal prediction capabilities using the best available models and data for   
initialization; 

• Experimental framework for focused research on how various components of the climate 
system interact and affect one another; and

• Testbed for evaluating IPCC class climate models in seasonal prediction mode.

Nino3.4 skill scores from CHFP participating groups
The multi-model ensemble (MME) generally give improved 
skill over longer lead times, compared to persistence and 
individual models



Seasonal Forecast
Modeling Research  Modeling Research  

Example of how 
CHFP data can be 
used to understand 
impact of surface air 
temperature trends 
on seasonal forecast 
skill. 

The upper right 
shows the raw 
forecast skill and the 
lower right show how 
much of the skill is 
due to the trend.



Seasonal Forecast
Modeling Modeling Research  Research  

The results highlight the 
potential usefulness of 
improved observational 
networks for prediction!

Land initialization impacts on skill increase dramatically when 
conditioned on the size of the initial soil moisture anomaly



Observations & ModelsObservations & Models

Argo floats deployed in the 
Antarctic Circumpolar Current 
(ACC) detect coherent 
hemispheric-scale warming and 
freshening trends that extend to 
depths of more than 1000 m.  

Southern Hemisphere westerlies 
between 30S and 60S have 
increased over the past decades 
and results suggest that the ACC 
transport and meridional 
overturning in the Southern 
Ocean are insensitive to decadal 
changes in wind stress.Boening et al., Nature Geosciences, 2008



Observations & Models Observations & Models 
Arctic Sea-Ice Variability and Change



Observations & ModelsObservations & Models
Sea-Level Variability and Change

Focus 1 : 
Improve understanding of the risk of 
higher mean sea-level rise in the 21st

century, and Antarctica and Greenland 
contributions. 

Focus 2 : 
Regional sea-level
change and coastal 
impacts.



Observations & Models Observations & Models 

Scientific Scientific 
Assessment of Assessment of 

Ozone Depletion Ozone Depletion 
20102010

The shaded areas in panels (c)-
(e) came from CCMVal based on 
sophisticated statistical analysis 
of model variability and trends

In past Assessments, estimates 
of model ranges had been pure 
guesswork



WCCWCC--3 Conference Statement3 Conference Statement
• Great recognition of scientific progress made through 

WCRP and its associated activities

• Call for major strengthening of observations and 
research

Support the development 
of the Global Framework 
for Climate Services 



Called for major strengthening of the essential elements of a global 
framework for climate services:

The Global Climate Observing System and all its components 
and associated activities; and provision of free and unrestricted 
exchange and access to climate data;
The World Climate Research Programme, underpinned by 
adequate computing resources and increased interaction with 
other global climate relevant research initiatives.
Climate services information systems taking advantage of 
enhanced existing national and international climate service 
arrangements in the delivery of products, including sector-
oriented information to support adaptation activities; 
Climate user interface mechanisms focussed on building 
linkages and integrating information, at all levels, between the
providers and users of climate services; and
Efficient and enduring capacity building through education, 
training, and strengthened outreach and communication.

WCC3 WCC3 –– Expert SegmentExpert Segment





• World Climate Conference-3 and ICSU Global 
Sustainability acknowledge WCRP past 
contributions and identify challenges and 
opportunities for the future.

• Need for more flexibility/agility to respond to 
expanding climate information needs:

• At regional scale

• For key sectors of global economy

• For impacts, adaptation, vulnerability, and 
risk assessment.



CORDEX domainsCORDEX domains

NARCCAPNARCCAP

CLARISCLARIS

ENSEMBLESENSEMBLES

RCMIPRCMIP

ARCMIPARCMIP



Annual Precipitation Cycle (10W-10E)

All RCMs produce a All RCMs produce a 
version of the WAM version of the WAM 
onset with different onset with different 
degree of distortiondegree of distortion

Ensemble mean 
corrects individual 
biases 

1 mm/day GPCP



Health Impact : Malaria Incidence over Malaria Incidence over 
Africa: 2000Africa: 2000--20082008

Mean annual malaria 
Incidence (%) based on 
the Liverpool Malaria 
Model (LMM) for the 
period 2000-2008. 

The LMM has been 
driven by different 
observations (NCEP, 
ERAINTERIM and a 
hybrid run using GPCP 
rainfall and ERAINT 
temperatures) and one 
RCM  from the CORDEX 
project (SMHI-RCA35, 
ERAINT control exp).

The RCM fairly well 
reproduces the mean 
annual distribution of 
malaria incidence with 
respect to the GPCP-
ERAINT run.
.

Provided by A. Morse



What Is Needed?What Is Needed?

Need Coordination of:

• Observations and analysis

• Model development, evaluation and 
experiments

• Processes and understanding

• Climate Information/applications & education



WCRP Research Priorities Include;

Quantify and communicate uncertainties in climate change 
information/knowledge;

• Focus on regional and intera-seasonal to inter-annual, and decadal
climate prediction/projection;

• Address climate information needs for adaptation planning, mitigation 
strategies, and assessing risks of climate variability and change;

• Promote and enable  timely, reliable, and easy access to climate 
information and knowledge; and

• Support education, training and development of next generation of 
climate experts.



WCRP Open Science Conference
24-28 October 2011

Denver, Colorado, USA
http://conference2011.wcrp-climate.org

Promoting, Facilitating and Coordinating
Climate Research in Service to Society



Daily Conference Themes: 

Emphasizing the integrative aspects of WCRP

Monday: Climate Research in Service to Society

Monday: The Climate System Components and their Interactions            

Tuesday: Observation and Analysis of the Climate System

Wednesday: Assessing and Improving Model and Predictive Capabilities 

Thursday: Climate Synthesis and Assessments

Friday: Translating Scientific Understanding of Climate System into

Climate Information for Decision Makers 

Friday: The Future of WCRP

WCRP Open Science Conference

http://conference2011.wcrphttp://conference2011.wcrp--climate.orgclimate.org


