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

PRECIPITATION IS A CENTRAL FOCUS OF THE GLOBAL
ENERGY AND WATER CYCLE EXPERIMENT (GEWEX)
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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




GEWEX ORGANIZATION

= BSRN

= CIRC

= GACP

= GPCP

* G\VaP

= |I3RC

* |CRCCM

« ISCCP

= LandFlux
= SRB

= SeaFlux
= WGCAP

* WGDMA
= WGPRN

Radiation Panel (W.Rossow, Chair)

Modelling and Prediction Panel (C.Jakob, Chair)

Baseline Surface Radiation Network (E. Dutton) = GABLS GEWEX Atmospheric Boundary Layer Study (B.Holtslag)
Continuous Intercomparison of Radiation Codes (L. Creopoulus) :
Global Aerosol Climatology Project (M. Mishchenko) = GCSS GEWEX Cloud System Study ';F" Slebesma)
Global Precipitation Climatology Project (R. Adler) - Boundary Layer Clouds (P. Siebesma)
Global Water Vapor Project (TED) - Cirrus Cloud Systems (5. Dobbie)
& Sy - Precipitating Convective Cloud Systems (J. Petch)
Intercompa riosn of 3-D l_%al:llatlon Cnc‘les l,’fi. Cahalan) - Polar Clouds (J. Pintc)
InterComparison of Radiation Codes in Climate Models - GPCI - GCSS Pacific Cross-section Intercomparison {1, Teixeira)
- Shortwave (H. Barker) - Longwave (R.Ellingson)
International Satellite Cloud Climatology Project (W. Rossow) « GLASS GEWEX Global Land/Atmosphere System Study (A. Fitman; B.van den Hurk)

Land Surface Fluxes (TED)

Surface Radiation Budget Project (P. Stackhouse)

Sea Surface Fluxes (C.Clayson)

Working Group for Cloud and Aerosol Profiling (T. Ackerman)
Working Group on Data Management and Analysis {\W. Rossow)
Working Group for Precipitation Radar Networks (V. Levizzani)

- ALMA

- GSWP-2 Global 5cil Wetness Project (P. Dirmeyer)

- LoCo Local land-atmospheric Coupling (B. van den Hurk)

- PILPS Project for Intercomparison of Land Surface
Parameterization Schemes (A. Pitman)

Coordinated Energy and water-cycle Observations Project (T.Koike, J. Roads, Co-Chairs)

Regional Hydroclimate Projects (RHPs)

* AMMA
= BALTEX
* CPPA

= LBA
LPE

= MDE
* MEESPI

Regional 5tudies

= High Altitude (G. Tartari)
= Monsoon (J. Matsumoto)
= Polar (T. Ohata)

= Semi-arid {C.Fu)

African Monsoon Multidisciplinary Analysis Project (A. Gaye)
Baltic Sea Experiment (H_). Isemer)

Climate Prediction Program for the Americas (J. Huang)

Large-Scale Biosphere-Atmosphere Experiment in Amazonia (J. Maia)

La Plata Basin Project (H. Berbery)

MAHASRI Monsoon Asian Hydro-Atmospheric Science Research and

prediction Initiative (J. Matsumoto)
Murray-Darling Basin Water Budget Project (A.5eed)

Morthern Eurasia Earth Science Partnership Initiative (P.Groisman)

Data Infrastructure

* [n Situ, River Basins (5. Williams)
* Model QOutput (M. Lautenschlager)
= Satellite (J.Bates)

= Data Integration and Dissemination (K. McDonald)

Cross-cutting Studies

= Water and Energy Budget Studies (J. Roads)

= Extremes (R. Stewart)

= Stable Water Isotope Working Group (D. Noone)

= Aarosols (W.Lau)

= Global Models (M. Bosilovich)

= Regional Climate Models
- Inter-Continental Transferability Study (B. Rockel)
- Regional Modelling for Variability and Extremes (R. Arritt)
- GEWEX Modelling and Prediction Panel (C. Jones)

* Land Surface Models (M. Rodell)

= Hydrologic Applications Project (E. Wood)

Affiliated Global Organizations

*= |JAHS International Association of Hydrological Sciences (A.Hall)
= GPCC Global Precipitation Climatology Centre (T. Fuchs)
= GRDC Global Runoff Data Centre (T. Maurer)

Assistance for Land-surface Modelling Activities (T. Oki)
- GLACE-2 Global Land/Atmospheric Coupling Experiment (R. Koster)




V¥ New Satellite Launches
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GEWEX HAS PRODUCED A NUMBER OF PRODUCTS THAT
ARE USEFUL IN MONITORING PRECIPITATION

Niederschlagsstationen 1951 - 2000 (mind. 90% Datenbelegung => 5992 Stationen)

” .':""*Averages based on in-situ data mus
ascd@n - Jaccount for the highly heterogeneot
e . - Gauge network. (Ref: GPCC)

Mean Jan GPCP Precipitation (88-03)

(GPCP) products combine in-situ and
satellite based measurements. These
data are useful to assess where droug
is occurring but may be too coarseto B
fully represent precipitation maximum. |l



Ge Regional Hydroclimate Projects (RHPs)

WCRP ///77




Global Model
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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.

Normal monsoon
Water cycle (mid-May to

Ll mid-june)

50-YEAR TREND IN PRECIPITATION

REFLECTS:

- CHANGES IN AEROSOL LOADINGS

- CHANGES IN LAND SURFACE
FORCING
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THE GEWEX APPROACH TO EXTREMES
HAS FOCUSED ON CASE STUDIES TO GAIN

RESPONSIBLE FOR EXTREME EVENTS.

THIS APPROACH INVOLVES EXAMINING
EACH PHASE OF THE EVENT:

-THE BEGINNING

- THE INTENSITY

- THE PROCESSES OF CONTINUATION

THE CASE OF CANADIAN DRI
(1999-2005)

. * . Environment Canada | Below Normal-hhlie-dash Sous la normale=hlen- tivets
Envi it C: Above Normal=red An-—dessus de la normale=rouge
= | Normal=white Prés de la normale=hlanc

Precipitation Anomaly Outlook Apercu de l'anomalie des précipitations

Period: June- July— Angust 2005  Perinde: juin—juillet—aoiit 2005

Issued on June Emis le 1 juin 2005

Based on 3 equiprobable categories Basé sur 3 catégories équiprobables Based on 3 equiprobable categories  Basé sur 3 catégories dquiprobables
mmmmmmm — 1990 climatology de la climatologie 1961 - 1990 from 1961 1990 climatology de lac].irnato]o;.iz 1961 1990




GPCC Full Data Product Versiond Gauge—Based Analysis 1.0 degree
precipitation percentaqe of normals 61/390 far year dan — Dec) 19499
{grid based)
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GPCP Products can show extent and variability of drought.
(Courtesy of R. Stewart
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Overall objective ...

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



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
gthin




Global Land Atmosphere it

. . Randal Koster
Coupling Experiment t

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

|'*:11 W-ET ET-P

In between, soil
o5 wetness sensitivity
and conditional

Arid instability both

b
I Humid
1 T have some effect. ¥

Koster et al, 2004



w Modelling and Prediction Panel (GMPP)
WCRP ///In

GCSS Model Development Process
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GEWEX OUTREACH

E GEWEX HOME PAGE(www.gewex.org,
sROWING ARCHIVE OF GEWEX THE
' TORY AND SCIENCE COMES COM

Global Energy and Water Cyele Experiment

GEWEN News

Vol 17, No.3 August 2007

188 ssmpenent of e ard Glains Sesatreh Pregrasas (RCRFL WO o Ubtatarad bf 10 0t Masarsigien
Organization. the nternationsl Counsil for Seiencs and the mergovernmantsl Ocasnopraphic Gommission of UNESGO.

SPACE OBSERVATIONS OF WATER ISOTOPES PROVIDE A
NEW TOOL FOR UNDERSTANDING THE WATER CYCLE

Far the first time, giobal measuremenis
of the ratio of deuterated water o .0
are passible using observations from
the Tropospheric Emission Specroi-
i (TES! on board NASA's Aura space-

. Shown s the mean 8D between
S50t 1o 500 hPa for November 2003
to December 2066
More depleted values of 8D shovm at
the higher [atitudes incicate a long his-
tary of condensation during transit from
a fawer latitude source, witle less de-
pleted values in the trapics n_pm e
thiation of recennly enra y
laver vapor into the free pﬁru
{above 850 hPa, wﬁﬂt TBS by sensi-
tive). Knowledge of these differences
makes passible deplction of water cy-
cling I the aimosphere. Sec article by
D. Noove et al. on page 9.
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tb depict, See apticle by M (.me et al. on page

GEWEX NEWSLETTER
MUNICATES RESULTS

ROUGH THE PRESENTATIONS TO >2000 EXPERTS.

OM GEWEX MEETINGS THAT
E PLACED ON THIS SITE.



COLLABORATIONS BETWEEN GEWEX AND OTHER
PROGRAMS o

GROUP ON
EARTH
OBSERVATIONS o
IGBP AN WCC' CLIVAR
ILEAPS for land "MONOSOONS
And EXTREMES
IGAC for INTERSEASONAL
aerosols PREDICTION
/’\
~ N T~
NATIONAL Climate and
CLIMATE Cryosphere
WEATHER AND gr 0.2 o
WATER PROGRAMS CIJiC

Global Water
UNESCO Systems Project
IHP GWSP

-SEMIARID RGNS
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Product New product development
testing

Product reprocessing

Integrated product
development

(1)e0) i) 20).0);



Land surface studies

Cloud system HERITAGE 2012:

studies Develop clear Insignts o
dnafiand aumnesphnereint

IR Climate ieednacks.




Field campaigns

Regional climate
modeling

20125 IProvide: a finall review: o ceess of GEWEX
NN IMpreving parametenzauon at or)gra'rJomal NUmerncal
NV

\/“v'ea‘ther Erediction (NVWP)ranalclimate modeling
ENLENS and LS IMP2CT BRI theE PrediCive
cApaESTOIFKEY ENENGY anE WalEIRCYCIEVaIanIES;

IchJud]rU nydrelegicalipreaiClon:



Hydrologic model
development

Hydrological ensembles

Demonstration
projects 201112 Demonstrate beneiits orimproved

hydrometeorologicalipreaictions iorwWates
resources (CEOPF).




