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GEWEX DEVELOPS AND APPLIES PLANETARY
EARTH SCIENCE, OBSERVATIONS AND MODELS TO THE
 PROBLEMS OF CLIMATE AND WATER RESOURCES”   

THE PROGRAM ENTAILS:
  - GLOBAL DATA SETS DERIVED FROM SATELLITE DATA, IN SITU
     DATA AND DATA ASSIMILATION CAPABILITIES,
 - MODEL DEVELOPMENT AND PREDICTABILITY STUDIES
- FIELD CAMPAIGNS AND PROCESS STUDIES
- APPLICATIONS

PRECIPITATION IS A CENTRAL FOCUS OF THE GLOBAL 
ENERGY AND WATER CYCLE EXPERIMENT (GEWEX)
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GEWEX HAS PRODUCED A NUMBER OF PRODUCTS THAT
ARE USEFUL IN MONITORING PRECIPITATION

Global Precipitation Climatology Project
(GPCP) products combine in-situ and
satellite based measurements.  These
data are useful to assess where drought
is occurring but may be too coarse to
fully represent precipitation maximum.

Averages based on in-situ data must
account for the highly heterogeneous
Gauge network. (Ref: GPCC)
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GEWEX AND MONSOONS(after Yasunari, Wu, Matsumoto)

GEWEX STUDIES EXAMINE THE PROCESSES DRIVING MONSOONS
INCLUDING OROGRAPHIC AND LAND SURFACE PROCESSES AND
ANTHROPOGENIC FORCES.

50-YEAR TREND IN PRECIPITATION
REFLECTS:
- CHANGES IN AEROSOL LOADINGS
- CHANGES IN LAND SURFACE
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GEWEX AND EXTREMES (after Stewart)

THE GEWEX APPROACH TO EXTREMES
HAS FOCUSED ON CASE STUDIES TO GAIN
BETTER UNDERSTANDING OF THE PROCESSES
RESPONSIBLE FOR EXTREME EVENTS.

THE CASE OF CANADIAN DRI
(1999-2005)

THIS APPROACH INVOLVES EXAMINING 
EACH PHASE OF THE EVENT:
-THE BEGINNING
- THE INTENSITY
- THE PROCESSES OF CONTINUATION
- THE END

1999 2002

St. Jean de Baptiste,
 Manitoba
July 2005



GPCP Products can show extent and variability of drought.
(Courtesy of R. Stewart)



Overall objective …

 To advance our understanding of hydro-
extremes including their occurrence, 
characteristics, evolution and inter-
connections for prediction and for 
addressing societal concerns

(R. Stewart)

Extremes are now a major cross-cutting theme for 
CEOP and WCRP



The evolution of GMPP
- The interactions between the surface, the planetary 

boundary layer and clouds are be the focus for the 
coming years.

- Following the work on the Pacific transect  by GCSS, 
GMPP plans to extend it to cover continental as well 
as oceanic surfaces.

- AMMA offers the ideal setting for such a transect 
which will be of interest for surface processes, PBL 
and clouds. Feasibility studies are underway within 
AMMA :

NCEP/NCAR reanalysis ARPEGEClimat ECHAM4 19 z levels LMDZ4 e1 emanuel
( m.s 1 )
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A first transect in July 2000: Zonal wind from NCEP/NCAR 
reanalyses, ARPEGE-Climat, ECHAM4 and LMDZ4.



Global Land Atmosphere 
Coupling Experiment

• Has identified areas where the role of 
land processes in climate is critical

Koster et al, 2004

In between, soil 
wetness sensitivity 

and conditional 
instability both 

have some effect.
Arid Humid

W ET→ ET P→

Randal Koster



Modelling and Prediction Panel (GMPP)

GCSS Model Development Process



GEWEX OUTREACH:

THE GEWEX HOME PAGE(www.gewex.org)
A GROWING ARCHIVE OF GEWEX
HISTORY AND SCIENCE COMES
THROUGH THE PRESENTATIONS
FROM  GEWEX MEETINGS THAT
ARE PLACED ON THIS SITE.

THE GEWEX NEWSLETTER 
COMMUNICATES RESULTS
TO >2000 EXPERTS. 
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NAVIGATING THE GEWEX ROADMAP

Objective #1:
Produce consistent research quality data sets complete
with error descriptions of the Earth's energy budget and
water cycle and their variability and trends on interannual
to decadal time scales, for use in climate system analysis
and model development and evaluation.

HERITAGE (2012):HERITAGE (2012):
A “state-of-the-art” suite of global energyA “state-of-the-art” suite of global energy
and water cycle products complete withand water cycle products complete with
error bars for closing the global watererror bars for closing the global water
and energy budgets for the periodand energy budgets for the period
1980 to 2010.1980 to 2010.

Algorithm development

Product reprocessing

Product
testing

New product development

Integrated product
development



NAVIGATING THE GEWEX ROADMAP

Objective #2:
Enhance the understanding of and quantify how
energy and water cycle processes contribute to
climate feedbacks.

HERITAGE 2012:HERITAGE 2012:
Develop clear insights of the role of cloudsDevelop clear insights of the role of clouds
and land atmosphere interactionsand land atmosphere interactions
in climate feedbacks.in climate feedbacks.

Close water
budgets

Test energy and
Water budget variables

Land surface studies

Cloud system
studies



NAVIGATING THE GEWEX ROADMAP

Objective #3:
Improve the predictive capability for key
water and energy cycle variables and feedbacks
through improved parameterizations to better
represent hydrometeorological processes, and
determine the geographical and seasonal
characteristics of their predictability over land areas.

2012: 2012: Provide a final review of the success of GEWEX Provide a final review of the success of GEWEX 
in improving parameterization at operational Numericalin improving parameterization at operational Numerical
Weather Prediction (NWP) and climate modelingWeather Prediction (NWP) and climate modeling
centers and its impact on the predictivecenters and its impact on the predictive
capabilities for key energy and water cycle variables,capabilities for key energy and water cycle variables,
Including hydrological prediction.Including hydrological prediction.

Develop and test
parameterizations

Regional climate
modeling

Field campaigns



NAVIGATING THE GEWEX ROADMAP

Objective #4:
Undertake joint activities with operational hydrometeorological
services, related ESSP projects like the GWSP, and
hydrological research programs to demonstrate the value
 of GEWEX research, data sets and tools for assessing
 the consequences of climate predictions and global
 change for water resources. 

2012: 2012: Demonstrate benefits of improvedDemonstrate benefits of improved
  hydrometeorological predictions for waterhydrometeorological predictions for water
  resources (CEOP).resources (CEOP).

Demonstration
projects

Hydrological ensembles

Hydrologic model
development


