
Report from the 
3rd HEPEX Workshop 

Stresa, Italy 27th-29th June 2007 
 

(R. Hartman and J. Schaake, 25th November 2007) 
 
 
The 3rd HEPEX workshop was held in Stresa, Italy, from 27th-29th June 2007. A total of 
65 participants from 19 different countries and several International and European 
organizations presented a good platform for international exchange on hydrological 
ensemble prediction research.  The workshop brought together 47 researchers from the 
field of hydrology (35) and meteorology (12), operational hydrological and 
meteorological forecasters (13) as well as 5 end users from reservoir operations, keeping 
a good balance between science and operational applications.  The full list of participants 
is provided in Appendix A. 

 
The workshop was co-organized by John Schaake (NOAA), Jutta Thielen (JRC), Robert 
Hartman (NOAA), and Roberto Buizza (ECMWF).  The JRC took care of all local 
organizational details and arrangements. 
 
Notes taken by Roberto Buizza during the workshop highlight some of the interesting 
aspects of the workshop.  These are attached in Appendix B. 
 
The Hydrological Ensemble Prediction Experiment (HEPEX) was founded in the spring 
of 2004 during the first workshop held in Reading, England. The participants formulated 
scientific questions that, once addressed, should help produce valuable hydrological 
ensemble prediction to serve users’ needs.  The aim of HEPEX was postulated as “To 
bring the international hydrological and meteorological communities together to 
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demonstrate how to produce reliable hydrological ensemble forecasts to make decisions 
for the benefit of public health and safety, the economy and the environment.” 
 
During the second workshop, held in Boulder, Colorado in July of 2005, a series of 
coordinated test-bed demonstration projects (8) were set up as a method for answering 
these questions.  The test-beds are collections of data and models for specific 
hydrological basins or sub-basins, where relevant meteorological and hydrological data 
has been archived.  The test-beds will facilitate the inter-comparison of various 
hydrological prediction methods and linkages to users.   
 
The test-beds were also a focus during the 3rd HEPEX workshop where progress from 
the test-bed projects started in July 2005 was reported and new test-beds proposed.  Six 
of the eight test-beds proposed in July 2005 provided updates, progress, and status 
reports.  Progress in the development of shared datasets and new forecast tools were 
discussed.  Furthermore, new research on weather and climate forecast applications, 
hydrologic ensemble processing and uncertainty in hydro-meteorological forecasting 
were presented.  Presentations and discussions indicated that meteorological services 
(including forecasters) and scientific institutions are convinced of the value of a 
probabilistic approach to flood prediction.  Skepticism, however, can still be detected in 
the end users.  The user perspective of making decisions based on uncertain forecasts was 
a major discussion point during the workshop. 
 
A portion of the workshop was dedicated to discussion among participants relative to 
specific topics of interest to HEPEX.  Three work groups were formed for this purpose 
and each developed and shared their ideas with the larger group.  The topics for the work 
groups were:  (1) user oriented topics, (2) hydro-meteorological forcings, and (3) sources 
of uncertainty.  The discussion points from each of the three work groups are provided in 
Appendix C. 
 
Presentations and materials from the 3rd HEPEX Workshop are available on-line 
at http://hydis8.eng.uci.edu/hepex/thrdwksp/thrdwksp.html.  It was proposed that some o
the presentations as well as the workshop report be published in a new on-line Research 
Letters publication of the Royal Meteorological Society.  This is being pursued. 

f 

 
During the workshop, J Thielen was appointed co-chair of the HEPEX project, following 
R Buizza’s resignation.  J Schaake was re-confirmed as a co-chair.  The next HEPEX 
workshops will most likely be sub-workshops focused on downscaling, post-processing, 
and users of probabilistic hydrologic forecasts.  The next full HEPEX workshop will 
likely be in three years, possibly at NOAA’s new NCEP facility in Camp Springs, 
Maryland, USA. 
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HEPEX Test-beds 
 
Nine new test-beds were proposed making the total seventeen.  There are two types of 
test-bed projects.  Ten of them focus on scientific issues to make end-to-end ensemble 
forecasts for a particular river basin.  Six of them focus on specific science issues that 
potentially cut across all of the basin-oriented projects.  Over time we expect the projects 
to work together to form a tightly knitted matrix (see figure below) of techniques and 

experimental applications.  The elements of this matrix represent potential opportunities 
for collaboration among the test-bed projects on specific scientific issues. 

HEPEX Test-bed Projects

Product generation

Post processing

Hydrologic uncertainty

Parameter estimation

Ensemble QPE

Atmospheric downscaling

B
an

g
la

d
es

h

B
ra

zi
l

P
o
 R

iv
er

M
A
P
 D

-P
h
a
se

Fr
an

ce

W
. 

U
S
/C

a

E
. 

U
S

R
h
in

e

G
re

at
 L

ak
es

H
yd

ro
co

m
p

Science

Applications

 
The following new test-beds were identified: 

 
• Bonneville Power Administration (BPA) use of weather forecasts (C. Howard 

will contact BPA for interest). 
 
• Parameter uncertainty in conjunction with MOPEX, including DMIP2 (T. Hogue). 
 
• Observational uncertainty (T. Bellerby). 

 
• Rhine Catchment.  Seasonal forecasts with climate change.  An end-to-end 

process with end-users  (T.Maurer). 
 

• Value and application of probabilistic forecasts for end-users in the Tuolumne and 
Cedar River watersheds (N. Crawford). 
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• MAP D-PHASE (M.Rotach). 
 

• Hydrologic post-processor (P.Regianni).  Also, this is likely to be the focus of a 
HEPEX sub-workshop. 

 
• Ensemble and probabilistic product generation for customers and partners (M. 

Mullusky and K. Werner). 
 

• France, end-to-end ensemble prediction system (M. Ramos). 
 

Leaders of the new test-beds are encouraged to develop a written plan describing the 
objectives and envisioned approach of the test-bed for posting on the HEPEX website as 
soon as reasonably possible.  
 
Actions Items 
 

• V. Fortyn invites HEPEX participants to test their forecast models, downscaling 
and verification techniques in a sub-basin of the North American Lakes test-bed. 
In this way, in 3 years time, an inter-comparison study between the different 
forecasts could be achieved.  The data are available on ftp-site. 

 
• Establish working group on skill scores (lead: V. Fortyn) 

 
• The HEPEX webpage has a wiki-facility which should allow visitors of the web-

page the uploading of information.  K. Franz will investigate how this could be 
used to allow the building of a dynamic webpage. 

 
• On HEPEX webpage: Literature collection relevant to HEPEX, ordered by topics.  

(volunteer needed)  
 
• Develop draft position paper on the needs of the hydrological community for 

meteorological model reforecasts (lead E.. Wood) 
 
• Develop draft position paper on where the hydro-met community is with regard to 

uncertainty assessment (volunteer needed) 
 
• Contact Meteo France regarding the availability of hindcasts (volunteer needed) 
 
• Initiate organization of HEPEX Downscaling Workshop to be held in 2009. (J. 

Schaake will coordinate leadership) 
 
• Initiate organization of  HEPEX User Workshop to be held in 2009 (Lead : C. 

Howard) 
 
• Develop and conduct Hydrologic Ensemble and Forecast Uncertainity Users 

Survey: ( Lead: F. Weber and R. Hartman). 
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• Broaden the hydrological community by including scientific groups with related 

studies, like PUB and MOPEX community.  (Lead: J. Schaake). 
 
• Initiate organization of  HEPEX Post-processing Workshop to be held in 2009.  

(Lead: P.Regianni) 
 

• Call for 2005 test-beds to produce written summary of design, work 
accomplished, key developments, and issues identified for posting on the HEPEX 
website by the spring of 2008.  (J Thielen and J. Schaake). 

 
Vision for the Future of HEPEX 
 
The most important objective for HEPEX is to demonstrate that its work is meeting real 
user needs.  This means that users must participate in HEPEX activities and the HEPEX 
User Council needs to provide strong leadership. 
 
In particular, the attention will be focused on the progress being made by the many 
testbed projects and to encourage meaningful and productive collaboration among them.  
This includes calling attention to testbed accomplishments and success stories, especially 
through our HEPEX web site. Anyone who can make a valuable contribution to the core 
activities described in the strategic Implementation Plan will be welcome to participate in 
HEPEX.  Particular efforts will be made to engage participants from, Asia, Africa and 
Oceana. The core activities are: 

• Testbed projects 
• Supporting data sets 
• Components of a Community Hydrologic Prediction System (CHPS) 
• Convening special sessions at professional meetings 
• Publications 

 
HEPEX must develop and maintain strong collaborative ties to other important 
organizations such as: 

• The International Association of Hydrological Sciences (IAHS) - The IAHS 
formed a new Working Group on Hydrometeorological Projects at its last meeting 
in Perugia, Italy in July, 2007 to facilitation collaboration with projects such as 
HEPEX.  The IAHS project Prediction for Ungaged Basins (PUB) is a major 
potential source to meet some of HEPEX science requirements 

• WCRP/GEWEX/HAP - 
• GEO/GEOSS - 
• UNESCO - 
• WMO/HWRP -  
• WWRP/THORPEX/TIGGE - 
• Operational Forecast Organizations - 
• Water management professional organizations -  
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Annual reports will be produced to some of these organizations.  It is anticipated that 
steering comities of some of them will review these reports and suggest new 
opportunities for HEPEX to contribute to their work. 
 
The progress of HEPEX will be reviewed again 4th International HEPEX workshop 
scheduled in 2009/2010. 
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Appendix A 
 

List of Participants 
 
 
François ANCTIL Daniel BARRERA 
Université Laval Universidad Nacional del Litoral 
Pavillon Pouliot General Campos 
Civil Engineering RA - 1648 Tigre 
CND - G1K 7P4 Québec tel. :54 11 4749 0944 - fax: 54 11 4576 3364 
tel. :+1-418-656-3653 - fax: +1-418-656-2928 e mail: danielbarrera1@yahoo.com.ar 
e mail: francois.anctil@gci.ulaval.ca  
  
Jens BARTHOLMES Tim BELLERBY 
JRC - IES - Natural Hazards Action Univeristy of Hull Geography Dept 
Land Management and Natural Hazards Unit Cottingham Road 
I - TP 261, 21020 ISPRA Hull 
tel. :+39 0332 786711 - fax: +39 0332 786653 UK - HU6 7RX Hull 
e mail: jens.bartholmes@jrc.it tel. :44 1482 465395 - fax: 44 1482 466340 
  
Konrad BOGNER Imre BONTA 
JRC Ispra Hungaria Met. Service 

Via Fermi 1 
Hungarian Meteorological Service, 1024 Budapest, 
K 

21020 Ispra (VA) H - 1024 Budapest 
Italy tel. :36 1 346 4694 - fax: 36 1 346 4684 
I - 21020 Ispar e mail: bonta.i@met.hu 
tel. :0039 0332 789784 - fax:  
e mail: konrad.bogner@jrc.it  
  
Marie-Amélie BOUCHER Roberto BUIZZA 
Université Laval ECMWF 
Département de génie civil Shinfield Park 
Pavillon Adrien Poulio Reading 
CND - G1K 7P4 Québec UK - RG29AX Reading 
tel. :+1-418-656-2131 (8727) - fax: +1-418-656-2928 tel. :+44-118-9499653 - fax: +44-118-9869450 
e mail: marie-a.boucher.1@ulaval.ca e mail: buizza@ecmwf.int 
  
William CASTAINGS Robin CLARKE 
JRC - Institute for the Protection and Security of the IPH-UFRGS 
Citizen Avenida Bento Goncalves 9500 
Via E. Fermi - TP 361 BR - 91501-970 Porto Alegre - RS 
I - 21020 ISPRA (VA) tel. :55 51 3308 7501 - fax: 55 51 3308 7291 
tel. :+39 0332 786657 - fax: +39 0332 785733 e mail: clarke@iph.ufrgs.br 
e mail: william.castaings@jrc.it  
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Norman CRAWFORD András CSIK 
Hydrocomp, Inc. VITUKI 
2386 Branner Drive Kvassay Jen&#337; út 
 H - 1095 Budapest 
USA - 94025 Menlo Park tel. :003612155001 - fax: 
tel. :650-561-9030 - fax: 650-561-9031 e mail: csika@vituki.hu 
e mail: norm@hydrocomp.com  
  
Jan DANHELKA Dick DE BRUIN 
Czech Hydrometeorological Institute Representing ICID as observer 
Na Sabatce 17 Stationsweg 26A 
CZ - 143 06 Prague NL - 6861EH Oosterbeek 
tel. :+420 244032360 - fax: +420 244032342 tel. :++31(0)26-3337385 - fax: 
e mail: danhelka@chmi.cz e mail: dick.debruin@hetnet.nl 
  
Ad DE ROO Norbert DEMUTH 
JRC - IES - Natural Hazards Action Landesamt für Umwelt, Wasserwirtschaft und 
Land Management and Natural Hazards Unit Gewerbeaufsicht Rhein 
I - 21020 ISPRA Amtsgerichtsplatz 
tel. :+39-0332-786240 - fax: +39-0332-785500 D - 55276 Oppenheim 

e mail: ad.de-roo@jrc.it 
tel. :0049 6131 6033 1710 - fax: 0049 6131 143 29 
66 

 e mail: Norbert.Demuth@luwg.rlp.de 
  
Tommaso DIOMEDE Luc FEYEN 
ARPA-SIM Servizio Idrometeorologico dell'Emilia- EC, DG JRC 
Romagna European Commission, DG Joint Research Centre 
Viale Silvani IES 
I - 40122 bologna I - 21020 Ispra 
tel. :0516497512 - fax: 0516497501 tel. :0039-0332-789258 - fax: 
e mail: tdiomede@arpa.emr.it e mail: luc.feyen@jrc.it 
  
Vincent FORTIN Kristie FRANZ 
Environnement Canada Iowa State University 
2121 Autoroute transcanadienne Dept. of Geological and Atmospheric Sciences 
CND - H9P1J3 Dorval 3023
tel. :5144214630 - fax: 5144212106 USA - 50014 Ames, IA 
e mail: vincent.fortin@ec.gc.ca tel. :515-294-7454 - fax: 
 e mail: kfranz@iastate.edu 
  
Federico GARAVAGLIA Christoph GEBHARDT 
EDF-DTG - Département Surveillance Service CADE Deutscher Wetterdienst 
21, Avenue de l'Europe Kaiserleistrasse 29-35 
F - 38040 GRENOBLE CEDEX 9 D - 63067 Offenbach am Main 
tel. :04 76202113 - fax: 04 76202045 tel. :++49-69-8062 2689 - fax: ++49-69-8062 3721 
e mail: federico.garavaglia@yahoo.it e mail: christoph.gebhardt@dwd.de 
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Giovanna GROSSI Alan HALL 
DICATA - Università di Brescia IAHS 
via Branze 17 Crisp Street 
I - 25123 BRESCIA Cooma NSW 
tel. :0039+030+3711294 - fax: AUS - 2630 Cooma 
e mail: giovanna.grossi@unibs.it tel. :+61 2 6452 1920 - fax: +61 2 6452 1920 
  
Robert HARTMAN Terri HOGUE 
NOAA UCLA 
3310 El Camino Avenue, Suite 226 5732C Boelter Hall 
 Department of Civil and Enviro 
USA - 95821 Sacramento, CA USA - 90095-1593 Los Angeles, CA 
tel. :916-979-3056 - fax: 916-979-3061 tel. :310-794-4239 - fax: 310-206-2222 
e mail: Robert.Hartman@noaa.gov e mail: thogue@seas.ucla.edu 
  
Dingchen HOU Charles HOWARD 
EMC/NCEP/NOAA/DOC and SAIC, US CddHoward Consulting Ltd 
5200 Auth Road 1350 Rockland Ave 
USA - 22032 Camp Springs, MD  
tel. :1 301 763 8000 - fax: 1 301 763 8545 CND - V8S1V8 Victoria BC 
e mail: dingchen.hou@noaa.gov tel. :12503812722 - fax: 
 e mail: cddhoward@shaw.ca 
  
Milan KALAS Ilmar KARRO 
JRC - IES - Natural Hazards Action SMHI 
Land Management and Natural Hazards Unit Folkborgsvägen 1 
I - 21020 ISPRA S - 601 76 Norrköping 
tel. :+39-0332-789630 - fax: +39-0332-785500 tel. :+ 46 11 4958000 - fax: 
e mail: milan.kalas@jrc.it e mail: ilmar.karro@smhi.se 
  
Peter KRAHE Renaud MARTY 
Bundesanstalt für Gewässerkunde INPG/LTHE 
Am Mainzer Tor 1 BP 53 
56068 Koblenz F - 38041 Grenoble Cedex 9 
D - 56002 Koblenz tel. :+33(0)476825101 - fax: +33(0)476825014 
tel. :++4926113065234 - fax: ++4926113065280 e mail: renaud.marty@gmail.com 
e mail: krahe@bafg.de  
  
Thomas MAURER Martin MORAWIETZ 
Federal Inst. of Hydrology, Water Balance, 
Forecasting University of Oslo 
and Predictions Postboks 1047 Blindern 
Am Mainzer Tor 1 N - 0316 Oslo 
D - 56068 KOBLENZ tel. :0047 22856695 / 0047 22959276 - fax: 0047 
tel. :+49 261 1306 5242 - fax: +49 261 1306 5671 22854215
e mail: thomas.maurer@bafg.de e mail: martin.morawietz@geo.uio.no 
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Charles OBLED Bart Renee PANNEMANS 
INPG-School of Hydraulics-LTHE JRC - IES - Natural Hazards Action 
BP 53 Land Management and Natural Hazards Unit 
F - 38 041 GRENOBLE cedex 9 I - 21020 ISPRA (VA) 
tel. :33 (0) 4 76 82 50 53 - fax: 33 (0) 4 76 82 50 01 tel. :+39 0332 5269 - fax: 
e mail: charles.obled@hmg.inpg.fr e mail: bart.pannemans@jrc.it 
  
Florian PAPPENBERGER Maria-Helena RAMOS 
European Centre For Medium Range Weather Cemagref - Hydrology-Hydraulics Research Unit 
Forecasts Quai Chauveau 
Shinfield Park F - 69336 Lyon 
UK - RG2 9AX Lancaster tel. :0033 4 72 20 87 65 - fax: 0033 4 78 47 78 75 
tel. :00441189499000 - fax: e mail: ramos@lyon.cemagref.fr 
e mail: florian.pappenberger@ecmwf.int  
  
Paolo REGGIANI Andrea ROSSA 
WL Delft Hydraulics ARPAV - Centro Meteorologico Teolo 
P.O. Box 770 Via Marconi 55 
Rotterdamseweg 185 I - 35037 TEOLO 
NL - 2600MH Delft tel. :+39 049 3338135 - fax: +39 049 9925502 
tel. :+31-15-285-8882 - fax: +31-15-285-8582 e mail: arossa@arpa.veneto.it 
e mail: paolo.reggiani@wldelft.nl  
  
Mathias ROTACH John SCHAAKE 
MeteoSwiss NOAA/NWS 
Kraehbuehlstrasse 1A3 Spa Creek Landing 
CH - 8044 Zurich USA - 21403 Annapolis, MD 
tel. :+41 44 2569545 - fax: +44 44 2569666 tel. :410-263-6640 - fax: 
e mail: mathias.rotach@meteoswiss.ch e mail: john.schaake@noaa.gov 
  
Peter SALAMON Uri SHAMIR 
JRC - IES - Natural Hazards Action Grand Water Research Institute 
Land Management and Natural Hazards Unit Faculty of Civil & Environmental Engineering 
I - 21020 ISPRA (VA) Tech 
tel. :+ 39 0332 786013 - fax: ISR - 32000 Haifa 
e mail: Peter.SALAMON@jrc.it tel. :+972-4-829-2239 - fax: +972-4-822-8898 
 e mail: shamir@technion.ac.il 
  
Kevin SENE Susanne THEIS 
Atkins Water and Environment Deutscher Wetterdienst 
Chadwick House, Birchwood Park Postfach 10 04 65 
UZB - WA3 6AE Warrington  
tel. :01925 238341 - fax: 01925 238500 D - 63004 Offenbach/Main 
e mail: kevin.sene@atkinsglobal.com tel. :+49/(0)69/8062-2741 - fax: 
 e mail: susanne.theis@dwd.de 
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Eric SPROKKEREEF Ezio TODINI 

RIZA 
Univ. Bologna-Dipt. Scienze della Terra e 
Geol.amb 

P.O. Box 9072 Via Zamboni 67 
 I -  BOLOGNA 
NL - 6800 ED Arnhem tel. :+39 051 2094537 - fax: +39 051 2094522 
tel. :+31-26-3688367 - fax: +31-26-3688678 e mail: todini@tin.it 
e mail: eric.sprokkereef@rws.nl  
 Carlos TUCCI 
Jutta THIELEN DEL POZO Instituto de Pesquisas Hidraulicas (IPH-UFRGS) 
EC Joint Research Centre Av. Bento Goncalves, UFRGS. Setor 5 - IPH. 
JRC/IES, Land Management and Natural Hazards 
Unit, BR - 91501970 Porto Alegre 
I - 21020 Ispra (VA) tel. :+55 51 3308 6408 - fax: +55 51 3308 7285 
tel. :00390332785455 - fax: 00390332786355 e mail: tucci@iph.ufrgs.br 
e mail: jutta.thielen@jrc.it  
 Johan VAN DER KNIJFF 
David TOLL I.E.S. - Land Use and Land Cover Unit 
NASA/Goddard Space Flight Center JRC - via Enrico Fermi 
Code 614.3 I - 21020 ISPRA 
USA - 20771 Greenelt, MD tel. :+39-0332-785413 - fax: 
tel. :301-614-5801 - fax: e mail: johan.van-der.knijff@jrc.it 
e mail: dave.toll@nasa.gov  
  
Schalk Jan VAN ANDEL Bertel VEHVILAINEN 
UNESCO-IHE Finnish Environment Institute 
P.O. BOX 3015 Mechelinintau 34 a P.O. Box 140 
 FIN-00251 Helsink 
NL - 2601 DA Delft FIN - 00251 Helsinki 
tel. :+31(0)152151803 - fax: tel. :+358-9-40300562 - fax: +358-9-40300590 
e mail: s.vanandel@unesco-ihe.org e mail: bertel.vehvilainen@ymparisto.fi 
  
Peter VAN OEVELEN Frank WEBER 
Int.GEWEX Project Office BC Hydro 
Laan van Meerdervoort 6911 Southpoint Drive 
 CND - V3N 4X8 Burnaby 
NL - 2564 AS Den Haag tel. :604 5288329 - fax: 
tel. :+31 6 46156017 - fax: e mail: frank.weber@bchydro.com 
e mail: peter.vanoevelen@esa.int  
  
Nathalie VOISIN Eric WOOD 
University of Washington Princeton University 
Civil and Environmental Engineering Dept. Civil and Environmental Engineering 
Hydrology Gro EQUAD 3 
USA - 98195-2700 Seattle, WA USA - 08544 Princeton, NJ 
tel. :206-685-1796 - fax: tel. :+1-609-258-4675 - fax: +1-609-258-2799 
e mail: nathalie@hydro.washington.edu e mail: efwood@princeton.edu 
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Micha WERNER Isabella ZIN 
Delft Hydraulics INPG/LTHE 
PO Box 177 1023 rue de la Piscine 
NL - 2600 MH Delft BP 53 
tel. :+31152858807 - fax: +31152858582  
e mail: Micha.Werner@wldelft.nl F - 38041 Grenoble Cedex 9 
 tel. :+33 4 76 82 50 52 - fax: +33 4 76 82 50 01 
 e mail: isabella.zin@hmg.inpg.fr 
  
Jalal YOUNIS Marcel ZVOLENSKY 
JRC - IES - Natural Hazards Action  
Land Management and Natural Hazards Unit SHMU 
I - 21020 ISPRA Jeseniova 
tel. :+39-0332-786307 - fax: +39-0332-785500 SK - 83315 Bratislava 
e mail: jalal.younis@jrc.it tel. :+421259415218 - fax: 
 e mail: marcel.zvolensky@shmu.sk 
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Appendix B 
 

Workshop Notes from R. Buizza 
 

Approximately 65 people (from American, Canadian, Brazilian and European 
Institutions) attended the WS. Groups reported progress on 6 of the 8 test-beds around 
which the HEPEX project is organized. Presentations and discussions indicated that 
meteorological services (including forecasters) and scientific institutions are convinced of 
the value of a probabilistic approach to flood prediction. But skepticism can still be 
detected in the end users (water authorities, planners of water companies and utilities 
with hydro-electrical power stations).  HEPEX is thinking to organize a 
training/educational meeting to show end-users which probabilistic hydrological forecasts 
are available, and how they can be used in operational activities.  ECMWF should 
continue to support HEPEX’ effort to promote a probabilistic approach to hydrological 
prediction, since this may increase the request of ECMWF probabilistic products. 
 
The meeting was co-organized by John Schaake (NOAA), Jutta Thielen (JRC), Robert 
Hartman (NOAA) and Roberto Buizza (ECMWF), with JRC taking care of local 
organizational details.  
 
A de Roo (JRC, EU) opened the meeting with a welcome speech, stating that this was a 
very important activity for JRC, which has been heavily involved in the past decades in 
the planning, design and development of a European flood prediction capability.  He said 
that JRC has been extending the work from flood prediction to the whole problem of the 
management of water resources, i.e. also on the prediction of draughts. He mentioned that 
the European Commission is preparing a paper where the issue of the prediction of both 
floods and draughts is discussed.  
 
R Buizza (ECMWF, UK) opened the meeting with a general talk on the status of HEPEX, 
stating that it was essential to decide how to make further progress both on the scientific 
development of a probabilistic hydrological prediction system and on the exploitation of 
the probabilistic products already available.  He said that from contacts with end users he 
gathered that one of the key questions that remain unanswered is ‘How can decision 
makers (managers of water resources or of hydro-electric power stations) take decisions 
using probabilistic forecasts?’  He strongly invited HEPEX to address this question. R 
Buizza then gave a talk on the status of the ECMWF ensemble system, during which he 
showed some very recent 15-day VAREPS verifications, and discussed ongoing research. 
Participants expressed appreciations of the ECMWF plan to run operationally a re-
forecast suite, and interest in accessing this data-set, and asked questions on the problem 
of verification of weather variables of interest for hydrologist, and of hydrological 
variables (e.g. discharge): which is the ‘best’ skill score to use?  
 
C Howard (Consulting Engineer, Victoria, BC, Canada) said that price and load forecasts 
based on ensemble forecasts are considered very important by the companies for which 
he works, but so far forecasts are mainly based on single forecasts.  An Ensemble 
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Optimization Procedure that explicitly considers the ensemble forecasts in recommending 
the best possible decisions is under development. Products will depend on the time range.  
 
Van Andel (UNESCO-IHE, France) discussed the use of ECMWF precipitation forecasts 
as input to a water-system model for the Rijnland (in The Netherlands) water system. 
Results were based on 7.5 years of ECMWF EPS grid-point forecasts for De Bilt).  He 
said that there is useful information in global ECMWF EPS precipitation forecasts for 
regional water system control. Because the water board wants to know the highest 
achievable level of safety against flooding, the main product they are using is the 
maximum water level that can be reached in 3 days.  He said that the EPS provides very 
valuable forecasts for regional water system control.  
 
J Thielen (JRC, EU) described the JRC European Flood Alert System (EFAS), and 
pointed out that EFAS has been increasingly used as an information exchange platform 
for many institutes.  She showed some very nice 10 day forecasts of the flood of March 
2006 (see encl. figures).  
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EFAS discharge-gram prediction for Dresden, during the 2006 spring flood (from J Thielen, JRC).  
 
R Hartmann (Hydrologist in charge, NOAA, US) said that NOAA’s NWS has been using 
ensemble stream flow techniques for more than 20 years to produce long-range seasonal 
predictions, and is now developing a way to exploit medium-range ensemble forecasts to 
drive the Experimental Ensemble Forecasting System (XEFS).  
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C Tucci (IPH, Porto Alegre, Brazil) discussed how CPTEC seasonal ensemble 
precipitation forecasts (200km resolution, 9 members, up to 6 months) are used to predict 
discharge in the Rio Grande (this is one of the most important rivers for Brazil, since the 
hydro-electric energy produced on Rio Grande is ~10% of the total national production).  
He concluded that for forecast times up to 12 days, ensemble flow forecasts have been 
shown to improve operational planning of the hydroelectric reservoirs, but long-term (up 
to few months) ensemble forecasts had not been found useful yet. 
 
V Fortin (MSC, Canada) said that the regional, raster-based, MESH prediction system 
has been nested in the MSC ensemble to generate ensemble forecasts of surface variables 
and basin stream flow.  During a discussion after his talk, he said that the resolution of 
the MSC ensemble system will soon increase (the change was planned for June but it has 
been slightly postponed): this increase follows earlier results have indicated a good 
positive impact especially on precipitation forecasts (he mentioned ~1 day improvement 
compared to the old system, but did not show any result).  On the North American 
Ensemble Forecasting System (NAEFS), he said that combining the MSC and the NCEP 
ensembles in NAEFS is giving ~1 day improvement in the probabilistic forecasts of 
T850, mainly because of the increased membership of the combined ensemble (rather 
than on the fact that NAEFS uses two different models).  He mentioned that the plan is to 
substitute MSC ensemble products for end-users located in the Great Lakes with NAEFS 
products in the forthcoming years. 
  
M Ramos (JRC, EU) discussed the combined use of single-based and probabilistic 
discharge forecasts in EFAS, and raised the following issues: how many EPS members 
above a threshold should be considered to launch a flood pre-alert?  Which consistency 
between single high-resolution forecasts and ensemble forecasts should be expected? Can 
EPS-based forecasts contribute to an earlier detection of floods (increased preparedness)?  
Which decision rules should be followed to issue a flood warning? 
  
D Hou (NCEP, US) said that NCEP is planning to run, as part of its ensemble system, a 
river rooting model (RRM, developed by Lohmann et al 1998, 2004) driven by their land 
surface model (NOAH) to forecast stream flow (m3/s).  Results based on 2 months 
indicate that the correlation coefficient is higher for the largest river basins, and that 
ensemble-based probabilistic forecasts are better than the ones based on the single control 
forecast only.  NCEP plans to extend the RRM to the global domain, and to run it 
operationally by end of 2007, beginning of 2008.  
 
Discussions were organized in three working groups: WG-A on users’ oriented issues, 
WG-B on the connection of meteorological and hydrological systems, and WG-C sources 
of forecast uncertainties: 
 

• WG-A suggested that it is important to interact more with the end users, to collect 
information from/about end-users for better understanding of their needs.  It 
suggested that visibility/credibility of hydrological probabilistic predictions in the 
end user community must be increased.  This could be achieved by organizing 
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training schools, and by involving more end users in the test bed projects.  It also 
concluded that it was essential to provide some guidance on what will be 
available in the near future (say in 10 year).  

• WG-B concluded that skill scores are too generic:  it is important to use ‘user 
related’ skill scores to be able to convince end users on the usefulness of flood 
forecasts.  It suggested that there is the need for a proper comparison of 
downscaling methods, with the goal to evaluate and understand how the various 
approach to work, and to identify the best one(s).  It also discussed the possibility 
that that the HEPEX community writes a position paper on the scientific needs of 
re-forecasts, to be sent to the main meteorological institutes.  

• WG-C concluded that there is the need to define what are the characteristics of a 
‘good’ ensemble (e.g. unbiased and reliable, as sharp as possible, with the highest 
resolution and discrimination as possible, ..).  It also suggested that HEPEX 
should recommend reasonable models and/or forecasts to the user community, 
that it helps the community to identify the best way of combining them to build 
ensemble forecasts, and that it produces a bibliography containing documents on 
the topics of uncertainty and ensemble forecasts. 

 
During the meeting, J Thielen has been appointed co-chair of the HEPEX project, 
following R Buizza resignation, while J Schaake as been re-confirmed.  The next HEPEX 
meeting will most likely be most likely focusing on downscaling, and could be held in 
2008, possibly at Delft Hydraulics. 
 
These notes were part of my mission report to the ECMWF management:  they are not 
supposed to be omni-comprehensive, but they only provide a brief summary of some of 
the topics discussed during the meeting. Thus, not all the talks and posters are mentioned 
in this summary. 
 
Roberto Buizza - 10 July 2007 
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Appendix C 
 

Work Group Discussion Points 
 
 

Work Group A – User Oriented Issues 
 
Recommended: 

• More involvement of users in HEPEX test-beds 
• Bring users into discussions with scientists on the nature of forecast uncertainty 

and on ways that decisions can be made considering uncertainty 
• Collect information from/about end users 
• Need to develop credibility with end user community 

 
Materials: 
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Work Group B – Hydro-meteorological Forcings 
 
Recommended: 

• HEPEX develop a document defining skill and bias and other forecast verification 
measures together with computational tools for their computation and 
visualization.  Vincent Fortin offered to lead a team to do this. 

• Develop a HEPEX intercomparison project on precipitation downscaling 
techniques.  This would begin with a workshop and would involve experimental 
intercomparisons before a formal study would be undertaken. 

• Extend the intercomparison activities to include hydrologic ensemble predictions 
as well 

• Develop a position paper on the scientific requirements for atmospheric ensemble 
re-forecasts (E. Wood) 

 
Materials: 
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Work Group C – Sources of Uncertainty 
 
Recommended: 

• There is a need for a statement about the properties of a “good” 
probabilistic/ensemble forecast 

• Need to identify the components of the hydrologic ensemble forecast process for 
which the nature of uncertainty is not well defined 

• Users need more information about the nature of forecast uncertainty 
• More information needs to be made available for them to experiment  

 
Materials: 
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