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Goal of PUBGoal of PUB
Reduction of the Reduction of the 
predictive uncertaintypredictive uncertainty
in hydrological science in hydrological science 
and practice.and practice.

PUB aims to shift the prediction of stream flow, sediment PUB aims to shift the prediction of stream flow, sediment 
and water quality variables from calibrationand water quality variables from calibration-- based to based to 
new, and largely understandingnew, and largely understanding--based methods.based methods.
Improve the existing hydrological modelsImprove the existing hydrological models
Develop new, innovative models and approaches to Develop new, innovative models and approaches to 
capture spacecapture space--time variability of hydrological processestime variability of hydrological processes



Broad  Objectives of PUB

• Advance the  ability  of  hydrological predictions, the  
knowledge  and  understanding  of  climatic  and  
landscape  controls  on  hydrologic processes

• Demonstrate the value of data for hydrologic 
predictions and provide a rational basis for future data 
acquisitions 

• Provide a scientific basis  for sustainable  river basin 
management.

• Actively promote capacity building activities in the 
development of appropriate scientific knowledge 
and technology.



PUB and PUB-Sponsored Activities
The PUB Scientific Steering Group (SSG)  will 

form  links  with  national,  regional  and  international 
groupings, international programmes, IAHS 
commissions for the advancement of PUB.  

the PUB Working Groups around the world centred
on basins, problems, hydroclimatic zone etc.

Main activities will be in three areas:  

organization of meetings, workshops and congresses, 

regular publication in journals, reports and books, of 
progress in PUB activities, and  

technology transfer through various means (e.g. web-
based communication)



PUB ThemesPUB Themes
Basin interBasin inter--comparison and classificationcomparison and classification

Conceptualization of process heterogeneityConceptualization of process heterogeneity

Uncertainty analyses and model diagnosticsUncertainty analyses and model diagnostics

Develop and use of new data collection approachesDevelop and use of new data collection approaches

New hydrological theoryNew hydrological theory

New model approachesNew model approaches

PUB national and multiPUB national and multi--national working groupsnational working groups

Each PUB Theme is led by a troika .  Troikas together with a PUBEach PUB Theme is led by a troika .  Troikas together with a PUB Chair Chair 
and several additional members form the PUB Scientific Steering and several additional members form the PUB Scientific Steering 
Group Group 



Theme 7: PUB national and multi-national 
working groups

Objective:
Form PUB national/regional/multi-national working 
groups and PUB technology transfer

Troika: 
Ian Littlewood, Centre for Ecology and Hydrology, UK 
Yasuto Tachikawa, Kyoto University, Japan 
Chris Spence, Hydrometeorology and Arctic Laboratory, 
Canada

mailto:igl@ceh.ac.uk
mailto:tachikawa@flood.dpri.kyoto-u.ac.jp
mailto:chris.spence@ec.gc.ca


Capacity Building Through Global Partnerships 
•Link  up with  existing  networks  of HELP,  FRIEND  and  
CEOP  river  basins  established  in developing countries and 
adopt them as PUB basins, 

•Encourage PUB Working Groups  to  be  formed  in  both  
developed  and  developing countries,  to  include  scientists  
from  both  developing  and developed countries as active 
partners, in order to encourage training opportunities 

•Encourage and foster conferences, workshops and targeted 
short courses to be run in developing countries,  

•Support  and  sponsor, where  possible,  the  active  
participation  of  scientists  from  developing countries in all
PUB activities, as well as in PUB-sponsored conferences and 
workshops.



Technology TransferTechnology Transfer



Technology TransferTechnology Transfer



PUB WebsitePUB Website
http://www.pub.iwmi.org

http://www.pub.iwmi.org/


PublicationsPublications
Predictions in Ungauged
basins: promises and progress.  
IAHS Publ. 303 (May 2006).  
520 pp.

Predictions in Ungauged Basins: 
international perspectives on the 
state of the art and pathways 
forward. IAHS Publ.301 
(December 2005), 348 pp.



PUB NewslettersPUB Newsletters



-- are the main engines for PUB activities and are the main engines for PUB activities and 
achievements. PUB Themes serve as the achievements. PUB Themes serve as the 
organizational basis for organizational basis for WGsWGs. . New New WGsWGs are welcomeare welcome..

List of Working GroupsList of Working Groups::
WG1 WG1 -- TopTop--Down Down ModellingModelling Working Group Working Group 
WG2 WG2 -- MOPEX Working GroupMOPEX Working Group
WG3 WG3 -- OrographicOrographic Precipitation, Precipitation, SurfacSurfac e & Ground Water e & Ground Water 

Interactions and their Impact on Water ResourcesInteractions and their Impact on Water Resources
WG4 WG4 -- Japan Working Groups (7 Nos.)Japan Working Groups (7 Nos.)
WG5 WG5 -- Design Flows for Design Flows for UngaugedUngauged BasinsBasins
WG6 WG6 -- China Working Groups (7 Nos.) China Working Groups (7 Nos.) 
WG7 WG7 -- Uncertainty Estimation for Hydrological Uncertainty Estimation for Hydrological ModellingModelling

Working GroupsWorking Groups



WG8 WG8 -- Remote Sensing and Data Assimilation (RSDA)Remote Sensing and Data Assimilation (RSDA)
WG9 WG9 -- Mediterranean Working Group Mediterranean Working Group 
WG10 WG10 -- Drought and Flood Risk: Hydrology and Drought and Flood Risk: Hydrology and 
Sediment  Transport in Mountain catchments Sediment  Transport in Mountain catchments 
WG11 WG11 -- Andean Andean CatchmentCatchment Flow Estimation Flow Estimation 
WG12 WG12 -- Slope InterSlope Inter--Comparison Experiment (SLICE)Comparison Experiment (SLICE)
WG13 WG13 -- The United Kingdom Working Group (UKWG)The United Kingdom Working Group (UKWG)
WG14 WG14 --The The WaternetWaternet of Southern Africa of Southern Africa 
WG15 WG15 -- CNCCNC-- PUB : Canadian National Working Group PUB : Canadian National Working Group 
WG 16 WG 16 -- IP3 in Cold Regions IP3 in Cold Regions 
WG 17 WG 17 -- Low Stream Flows and Hydrologic Drought Low Stream Flows and Hydrologic Drought 
New New WGsWGs are welcomeare welcome

List of Working GroupsList of Working Groups ContdContd……



PUBPUB
-- An IAHS initiative for decade 2003An IAHS initiative for decade 2003--20122012

Motivation:
need for better predictive tools in hydrology for 
sustainable WR management as natural hydrological 
and ecological regimes have been disrupted.
• Water supplies are no longer secure
• Risks of floods & droughts are increasing
• Destruction of riparian ecosystems continues 

•• Reference:Reference:
““PUB Science and Implementation PlanPUB Science and Implementation Plan””by M. by M. SivapalanSivapalan et al.  and et al.  and 
PUB PresentationPUB Presentation by by SivapalanSivapalan

http://pub.iwmi.org/UI/Images/PUB_Final_Powerpoint_Sept_2003.pdf


Predictive tools are dataPredictive tools are data--driven (most widely) driven (most widely) 
from gauged data and applications are based from gauged data and applications are based 
on the premise that on the premise that 

past is a reasonable guide to futurepast is a reasonable guide to future

data from one basin is a useful guide to the 
response at another basin (hydrologically
similar basin). 

Present practices in hydrological Present practices in hydrological 
predictionspredictions



Difficulties with Predictions in 
Ungauged Basins

spatial heterogeneity of climatic and landscape spatial heterogeneity of climatic and landscape 
propertiesproperties

changes in climate changes in climate -- annual and decadal annual and decadal 
fluctuations in climatic inputsfluctuations in climatic inputs

changes in land usechanges in land use

decline of gauging networksdecline of gauging networks



News and ViewsNews and Views
List of Working GroupsList of Working Groups

–– links to the WG web siteslinks to the WG web sites
Links to related activitiesLinks to related activities
Meetings Meetings -- Past and FuturePast and Future
Discussion pageDiscussion page
PUB NewslettersPUB Newsletters
Ongoing Call for Proposals to set up PUB Ongoing Call for Proposals to set up PUB 
Working Groups (pro forma) and ProjectsWorking Groups (pro forma) and Projects

Technology TransferTechnology Transfer
PUB Website: PUB Website: http://www.pub.http://www.pub.iwmiiwmi.org.org

http://www.pub.iwmi.org/


TargetsTargets



Place of PUB Amongst International Place of PUB Amongst International 
Programmes on WaterProgrammes on Water

PUB is to provide PUB is to provide 
the advanced the advanced 
predictive predictive 
hydrological hydrological 
engines engines 
necessary to necessary to 
drive these drive these 
related related 
programmesprogrammes



PUB OrganizationPUB OrganizationPUB SSG:PUB SSG:
Jeff McDonnell, (PUB Chair), Oregon State University, Jeff McDonnell, (PUB Chair), Oregon State University, 
USA +USA + 23  other eminent researchers (Theme troikas+2)23  other eminent researchers (Theme troikas+2)

http://www.pub.iwmi.org

PUB International Secretariat
International Water Management Institute (IWMI), 
127, Sunil Mawatha, Pelawatte, Battaramulla, 
Sri Lanka.

PUB Secretariat in 2006-7 is managed by
Saman Weerakoon  and
Vladimir Smakhtin (Principal Hydrologist, IWMI)

http://www.pub.iwmi.org/


Forthcoming PUB EventsForthcoming PUB Events
PUB Session at the Fourth AOGS Meeting (Asia PUB Session at the Fourth AOGS Meeting (Asia 
Oceania Geosciences Society Meeting), July 30 Oceania Geosciences Society Meeting), July 30 --
August 4, 2007 at Bangkok August 4, 2007 at Bangkok 
PUB Session at the MODSIM07 Conference, PUB Session at the MODSIM07 Conference, 
December 10December 10--13 , 2007 in Christchurch, New 13 , 2007 in Christchurch, New 
ZealandZealand
PUB Session at the Canadian Water Resources PUB Session at the Canadian Water Resources 
Association AGM,  Association AGM,  June 25June 25--28, 2007 in Saskatoon, 28, 2007 in Saskatoon, 
Saskatchewan Saskatchewan 
PUB Session at the Canadian Geophysical Union PUB Session at the Canadian Geophysical Union 
AGM, AGM, May 28 May 28 -- June 1, 2007June 1, 2007 in in NewfoundlandNewfoundland
PUB Session at the European Geosciences Union PUB Session at the European Geosciences Union 
General Assembly, 15 General Assembly, 15 –– 20 April, 2007 in Vienna, 20 April, 2007 in Vienna, 
AustriaAustria
+  ++  +



Capacity Building Through Global Partnerships 
One of the greatest benefits of PUB is the increased level of 
knowledge and capability that will be 
generated out of the sustained research that will done globally
on hydrologic predictions. PUB has 
the ambition  to make these advances spread as uniformly as 
possible throughout the world.
PUB will actively 
encourage PUB Working Groups  to  be  formed  in  both  
developed  and  developing 
countries, in all continents; 
Encourage  all  PUB  Working  Groups  to  include  scientists
from  both  developing  and 
developed countries as active partners, in order to encourage 
training opportunities 
Actively encourage and foster conferences, workshops and 



Water and Environmental Water and Environmental 
Management at Basin ScaleManagement at Basin Scale

UNESCO International Hydrological Programme UNESCO International Hydrological Programme 
(IHP)(IHP)
Hydrology for the Environment, Life and Policy Hydrology for the Environment, Life and Policy 
(IHP(IHP--HELP)HELP)
Flow Regimes from Experimental and Network Data Flow Regimes from Experimental and Network Data 
(IHP(IHP--FRIEND)FRIEND)
WMO World Hydrological Observing System WMO World Hydrological Observing System 
(WHYCOS)(WHYCOS)
World Water Assessment World Water Assessment ProgrammeProgramme (WWAP)(WWAP)



Water and Energy Circulation at Water and Energy Circulation at 
the Planetary Scalethe Planetary Scale

Global Energy Water Experiment Global Energy Water Experiment 
(GEWEX)(GEWEX)

Coordinated Enhanced Observing Coordinated Enhanced Observing 
Period (CEOP)Period (CEOP)



About PUBAbout PUB
The IAHS Decade on Predictions in The IAHS Decade on Predictions in UngaugedUngauged Basins (Basins (PUBPUB) is an ) is an 
initiative of the initiative of the International Association of Hydrological International Association of Hydrological 
SciencesSciences ((IAHSIAHS) aimed at formulating and implementing ) aimed at formulating and implementing 
appropriate science programs to engage and energize the appropriate science programs to engage and energize the 
scientific community, in a coordinated manner, towards achievingscientific community, in a coordinated manner, towards achieving
major advances in the capacity to make reliable predictions in major advances in the capacity to make reliable predictions in 
ungaugedungauged basins. basins. 
Now two years into the effort, PUB participants have defined a sNow two years into the effort, PUB participants have defined a set et 
of community science questions in the hydrological sciences withof community science questions in the hydrological sciences with
broad consensus and community buybroad consensus and community buy--in.in.
Hydrologists worldwide have come to recognize the multiHydrologists worldwide have come to recognize the multi--
disciplinary nature of their discipline and the need to establisdisciplinary nature of their discipline and the need to establish h 
efforts that will enable scientists from various subefforts that will enable scientists from various sub--disciplines to disciplines to 
integrate their work. This will surely lead to novel opportunitiintegrate their work. This will surely lead to novel opportunities es 
for scientific progress that would be unachievable with individufor scientific progress that would be unachievable with individual al 
scientists working alone. In this context, the PUB initiative wiscientists working alone. In this context, the PUB initiative will ll 
undoubtedly lead to new predictive approaches based on a undoubtedly lead to new predictive approaches based on a 
combination of current and new theories, and of existing and combination of current and new theories, and of existing and 
potentially new data sets, that are unimaginable at the present potentially new data sets, that are unimaginable at the present 
time. This international initiative to foster and enable multitime. This international initiative to foster and enable multi--
disciplinary approaches to hydrology must be matched by nationaldisciplinary approaches to hydrology must be matched by national
initiatives with similar objectives in individual countries or rinitiatives with similar objectives in individual countries or regions. egions. 
PUB is literally a grassrootsPUB is literally a grassroots--level movement, enabling open level movement, enabling open 
participation to everyone who is interested, and with a minimum participation to everyone who is interested, and with a minimum 
of bureaucracy of bureaucracy 

http://pub.iwmi.org/UI/Content/Default.aspx?PGID=0
http://www.cig.ensmp.fr/%7Eiahs/


Future PUBFuture PUB

In particular, over the next 10 years PUB will lead to: In particular, over the next 10 years PUB will lead to: 
•• Development of a framework for, and implementation of, Development of a framework for, and implementation of, 

routine estimation of predictive uncertainty in all future routine estimation of predictive uncertainty in all future 
hydrological predictions. hydrological predictions. 

•• A new suite of models and methodologies that can be used A new suite of models and methodologies that can be used 
with confidence for predictions in with confidence for predictions in ungaugedungauged basins in basins in 
different hydrodifferent hydro--climatic zones. climatic zones. 

•• A network of scientists and groups around the world, A network of scientists and groups around the world, 
especially in developing countries, with the necessary especially in developing countries, with the necessary 
scientific expertise and experience to solve emerging scientific expertise and experience to solve emerging 
hydrological problems. hydrological problems. 

•• An array of measurement networks in selected basins An array of measurement networks in selected basins 
around the world and associated databases of hydrological around the world and associated databases of hydrological 
measurements to serve as a reference pool for new measurements to serve as a reference pool for new 
emerging questions. emerging questions. 



PUB Technical Sessions in AsiaPUB Technical Sessions in Asia
PUB Special Session, Nanjing

PUB Special 
Session, Nepal

PUB Special Session, 
Singapore

Also the National PUB Sessions are held
Participants of the International PUB Symposium on Flood Forecasting and

A  PUB Symposium by China 
PUB in  September 2006
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