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1. World Climate Research Programme (WCRP) 

2. The Global Energy and Water Exchanges (GEWEX) 
project 

3. The GEWEX Hydroclimatology Panel (GHP) 

4. WCRP under review
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WWRP (World Weather Research Program) 

WCRP (World Climate Research Program) 

WCRP aims to determine the predictability of climate and the effect of human activities on climate.

Co-sponsored by:
   WMO (World Meteorological Organization)
   ICSU (Institute Council for Sciences, 

      with strong bio/social interests) -it has animated "Future Earth"-
IOC (Intergovernmental Oceanographic Comission of UNESCO)

Both programs are assessed by the WGNE (working group
on numerical experimentation)

Joint Scientific Committee lead by Sarah Jones (DWD), Director Paolo Ruti.

Joint Scientific Committee lead by Guy Brasseur (MPI), Director

* WWRP ensures the implementation of a research strategy towards the seamless prediction of the 
Earth system from minutes to months. 

* WWRP is a WMO initiative



4



5



6

GEWEX mission

Mission: to measure and predict global and regional energy and water variations, trends,  
and extremes, such as heat waves, floods, and droughts. 

How:  through improved observations and modelling of land, atmosphere, and their 
interactions, thereby providing the scientific underpinnings of climate services.  

Status: Third phase (2013-22), taking advantage of mature modelling and observing systems.  

Guidelines: Science Questions and Imperatives, linked to WRCP Grand Challenges

Located at Washington D.C., endorsed by NASA, the Director is Peter van Oevelen 
It supports GEWEX activities, by planning meetings, implementing research goals  
and producing a quarterly newsletter. 

International GEWEX Project Office (IGPO)

Scientific monitoring
Externally by  WCRP's Joint Scientific Committee (JSC, lead by Guy Brasseur) 
Internally by its Scientific Steering Group (SSG)  

(co-chairs: Graeme Stephens (NASA) and Jan Polcher (CNRS))
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GEWEX methodology

GEWEX intends to coordinate science activities to  
i) facilitate research into the global water cycle and interactions between the land and the atmosphere,  
ii) identifying gaps in knowledge, and  
iii) fill them through new studies, reviews of datasets, gathering of experts or other opportunities..

GEWEX Science Questions
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GEWEX  
Core Programs

Radiation and Atmospheric Composition 

GASS (Atmospheric System Studies)

GLASS   
 Land/Atmosphere system study

GDAP (Data and Assessment)

Atmospheric processes in numerical models
GHP (Hydroclimate)

Structure of GEWEX in 4 Panels

RHPs, CCc and Data Centers



• How can we better characterize the state and the variations of the climate using satellite observations?    
• What changes in radiative forcing cause climate change?    
• How interactions of radiation with changes of the internal state of the climate affect the climate’s sensitivity?    
• How do the internal water exchange and transport processes in the climate affect the climate’s sensitivity?    

GDAP (GEWEX Data and Assessment Panel):  
Theoretical and experimental insights into radiative interactions and climate feedbacks.



GASS (Global Atmospheric System Studies) 
Goal: to understand the physical processes and their coupling with dynamics  

(with emphasis on the atmospheric branch of  the hydrological cycle)
Mission: improving the representation of the atmosphere in weather and climate models

(Panel currently being reformulated, lines suggested)



GLASS (Global land/Atmosphere System Study) 

 

Some ongoing activities: 

*GASS/GLASS/DICE experiments 
*GEWEX Soil and Water (SoilWat) initiative 
*Protocol for the Analysis of Land Surface models (PALS) 
*PALS Benchmarking Evaluation Project (PLUMBER) 
*Local Land-Atmosphere Coupling (LoCo) Project 
*Land Surface, Snow and Soil Moisture Model Intercomparison Project (LS3MIP) 
*Project for Intercomparison of Land Data Assimilation Systems (PILDAS)



The GEWEX Hydroclimatology Panel (GHP)

Objectives 
*Understanding and predicting continental to local-scale hydroclimates.  
*Through the study of environmental water and energy exchanges at 
the regional scale and from an integrative perspective. 
*Consider the many components of the system, from its physical to the 
economic and social aspects.

Three types of projects: 
* Regional Hydroclimatological Projects (RHPs), bringing together various 

disciplines on water and energy related issues 
* Cross-Cutting projects (CCs) to propagate knowledge between regions and 

synthesize results at the global scale. 
* Global Data Centers that collect and distribute data.



Climate Prediction 
Program for the Americas 

(CPPA)

Large Scale Biosphere-
Atmosphere Experiment 

in Amazonia              
(LBA)

La Plata Basin 
(LPB)

African Monsoon 
Multidisciplinary Analysis 

(AMMA)

Murray-Darling Basin 
(MDB)

Mackenzie GEWEX 
Studies (MAGS)

GEWEX Asia Monsoon 
Experiments (GAME)

Baltic Sea Experiment 
(BALTEX) 

Northern Eurasia Earth 
Science Partnership 

(NEESPI)

Monsoon Asian Hydro-
Atmosphere Science 

Research and 
prediction Initiative 

(MAHASRI)

New North American 
Water Related RHP

ANDEX

 Baltic Earth

SE Asian RHP

Pannonian 
Basin 

(PANNEX)

Third Pole Environment 
- Cross Cutting Activity

HYdrological cycle in the 
Mediterranean EXperiment 

(HYMEX)

Global Water Futures 
(GWF)

Changing Cold Regions 
Network (CCRN)  - 

Saskatchewan River 
Basin (SRB)

HYVIC

"OzEWEX"

Pannonian Basin

Great Plains and 
Central Valley

SE Asia Rice and 
Wheat Regions

Current RHPs
Former RHPs
Prospective RHPs
Food Basket Region

RHPs (former, current, prospective) and selected Food Basket areas



RHP Status 

Active: 
 Europe: HyMeX (2010-20) =======> High-impact weather events, societal response        
        Baltic Earth (2016-) ======> Sea and land changes, biogeochemical processes             

PannEx (2017-) =========> Agronomy, air quality, sustainability & water management 
Australia: OzEWEX (2015-19) =====> Water and energy cycle in Australia 

 Africa: HyVic (2015-2024) =======> Hydroclimatic variability over Lake Victoria basin       
    
Recently finished: 
 Asia: MAHASRI (2007-2016) ======> Asian Monsoon       
 Eurasia: NEESPI (2004-2015) =====> Northern Eurasian climate-ecosystem-societal interact.       

North America: CCRN (2014-2018) => Cryospheric, ecological, hydrological interactions 

Prospective: 
North America: GWF (2018-) =====> Hydroclimate in Canada river basins (Science plan available) 
South-America: ANDEX (2019?-) ==> Climate, water and vulnerability in the Andes (workshop in Oct) 
Asia: A cross-cutting activity on Water Sustainability in the Third Pole Environment (under discussion) 

Wishing list: 
Western USA ====> Related to water management  
Southeast Asia: ==> Related to the Monsoon 
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The three phases of an RHP

Prospective phase, making a project plan (science plan + implementation plan + coordination mechanism) 
Initiating phase, after endorsement of the Project Plan by GEWEX’s SSG, 
Fully working RHP: 5 to 10 years, to enhance science, implement results and tools at the regional level,  

  GHP shall facilitate interaction with other RHP and GEWEX and WCRP actions. 
  An annual report/update of the Science plan is required showing adequate progress.

RHPs: Multiple formats and origins 

Often a previous structure or network that decide to adhere to the RHP commitments 
More recently new RHPs are being formed according to the suggested structure (SQ, WG & CC) 
SQ: Science Questions, WG: Working Groups; CC: Cross-cutting actions 
Usually multinational, but national efforts also exist (OzEWEX, GWF) 
Leadership may be from one country (HyMeX) or multilateral (PannEx, Baltic Earth) 

RHPs must have relation with GEWEX’s Science Questions and Imperatives, but might also address other 
subjects (Food production, pollution control, …).  

Experimental campaigns to address the Science questions are usually planned, but an optimized use of the 
available information is a major asset. 



WG1: The water budget of the Mediterranean 
Sea 

WG2: The continental hydrological cycle and 
related water resources 

WG3: Heavy rainfalls, flash-floods and floods 

WG4: Intense sea-atmosphere interactions 

WG5: Societal and economic impacts 

Hydrological cycle in the Mediterranean Experiment (HyMeX)  
2010-2020

Baltic Earth
• GC1: Salinity dynamics in the Baltic Sea 

• GC2: Land-Sea biogeochemical feedbacks in the 

Baltic Sea region 

• GC3: Natural hazards and extreme events in the 

Baltic Sea region 

• GC4: Understanding sea level dynamics in the 

Baltic Sea 

• GC5: Understanding regional variability of water 

and energy exchanges

https://www.hymex.org/?page=working_groups&wg=WG1
https://www.hymex.org/?page=working_groups&wg=WG2
https://www.hymex.org/?page=working_groups&wg=WG3
https://www.hymex.org/?page=working_groups&wg=WG4
https://www.hymex.org/?page=working_groups&wg=WG5


CC2: Process modelling



Cross-cut Projects List
Currently active 
● INTENSE (Sub-daily precipitation) (H. Fowler) 
● Cold/Shoulder Season Precipitation Near 0°C (R. Stewart / P. Groisman) 
● INARCH (Mountain Hydrology) (J. Pomeroy) 

Proposed 
● TPE-WS (Third Pole Environment Water Sustainability)  
● Including water management in large scale models (R. Harding / J. 

Polcher) 

Potential 
● GDAP integrated product regional evaluation 
● Determining Evapotranspiration 
● MOUNTerrain (Mountainous Terrain rainfall)



WCRP under review 
WCRP has been under review that has been completed recently and guidance has been provided, 
that shall result in a new strategic science plan (2019-29) and an implementation plan (2019-23)

G. Brasseur (GEWEX conf, 2018)



WCRP under review 
G. Brasseur (GEWEX conf, 2018)



WCRP under review 

Current:

Current:

G. Brasseur (GEWEX conf, 2018)



G. Brasseur (GEWEX conf, 2018)
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Key points 

WCRP Grand challenges, questions and imperatives facilitate a common framework for diverse 
activities. 

These WCRP items are not excluding specific developments of interest in each area. 

Core Groups of WCRP are open to all parties interested in cooperation, look for your area of 
activity/expertise! 

The traditional way of organizing activities regionally is through RHPs, which are locally ruled, 
and report to GEWEX about their achievements.  

The link between RHPs is made through Cross-cut actions and in the GHP annual meeting. 

Proposing a Cross-Cut action is an "individual" initiative, and joining current CCs is always 
possible.


