


 

3. SEVENTH SESSION OF WHYCOS INTERNATIONAL ADV ISORY GROUP ..........17 
 
3.1 CONSIDERATION OF THE REPORT OF THE SIXTH MEETING OF THE ..............17 

WIAG (NOVEMBER 2003)  
 
3.2 WMO FLOOD INITIATIVE AND WMO/GWP ASSOCIATED PROGRAMME ON ......18 

FLOOD MANAGEMENT  
 
3.3 STATUS OF THE WHYCOS PROJECTS ..................................................................19 

3.3.1 SADC-HYCOS Phase II ..................................................................................19 
3.3.2 IGAD-HYCOS .................................................................................................19 
3.3.3 Carib-HYCOS..................................................................................................20 
3.3.4 HKH-HYCOS...................................................................................................20 
3.3.5 Mekong-HYCOS .............................................................................................20 
3.3.6 Pacific-HYCOS................................................................................................20 
3.3.7 Niger-HYCOS..................................................................................................21 
3.3.8 Volta-HYCOS..................................................................................................21 
3.3.9 Lake Chad-HYCOS.........................................................................................21 
3.3.10 Senegal-HYCOS ............................................................................................22 
3.3.11 Amazon-HYCOS and La Plata-HYCOS..........................................................22 
3.3.12 Nile-HYCOS....................................................................................................22 

 
3.4 HYDROLOGICAL DATA AND PRODUCTS...............................................................22 
 
3.5 COOPERATION BETWEEN WMO AND WHYCOS PARTNERS..............................23 
 
3.6 GENERAL POLICY ISSUES OF THE WHYCOS PROGRAMME..............................23 

3.6.1 Ownership .......................................................................................................23 
3.6.2 WMO Funding .................................................................................................24 
3.6.3 Collaborating Centres .....................................................................................24 

 
3.7 HYDROLOGICAL INFORMATION SYSTEMS...........................................................24 
 
3.8 ANY OTHER BUSINESS............................................................................................26 
 
3.9 ADOPTION OF THE REPORT OF THE MEETING ...................................................27 
 
3.10 CLOSURE OF THE MEETING...................................................................................27 
 
 
 
 
 
 
 
ANNEX 1 LIST OF PARTICIPANTS 
 
ANNEX 2 AGENDA 
 
 

 



 

1. INTRODUCTION 
 
1.1 The WHYCOS International Advisory Group (WIAG) held its seventh meeting from 1 
to 2 February 2006 in the premises of the WMO Secretariat in Geneva. The meeting was 
preceded by a two day Technical Conference, on 30-31 January 2006, in which technical, 
scientific, management and funding issues related to WHYCOS and its regional components 
were addressed.  
 
1.2 Forty two experts from the Canadian Space Agency (CSA), European Space Agency 
(ESA), International Institute for Geo Information Science and Observation (ITC), De Montfort 
University, Danish Hydraulic Institute (DHI), IRD, Niger Basin Authority (NBA), Lake Chad 
Basin Commission (LCBC), World Bank, African Development Bank, Ministry of Foreign 
Affairs in Netherlands and all WIAG members including OMVS, SADC, IGAD, SOPAC, 
ICIMOD and MRC participated in the two events. The participant’s list is attached in 
Annex 1. The agenda of the Technical Conference and of the seventh WIAG meeting is 
attached in Annex 2.  
 
1.3 Participants expressed interest in having side meetings to discuss follow up actions 
with donors and technical partners. The Secretariat arranged bilateral and multilateral 
meetings during lunch breaks and after the working hours for the WHYCOS stakeholders as 
well as financial and technical partners who requested such meetings. The WMO Secretariat 
participated in all side meetings. The outcomes of these meetings are reported under item 8 
in the agenda of the seventh WIAG session “any other business” 
 

2. TECHNICAL CONFERENCE 
 
2.1 OPENING OF THE MEETING 
 
2.1.1 Mr A. Tyagi, Director, Hydrology and Water Resources Department (D/HWR) of 
WMO, welcomed the participants to the Technical Conference and to the 7th session of the 
WHYCOS International Advisory Group (WIAG). He introduced Mr M. Bello Tuga, Executive 
Secretary of the Niger Basin Authority, (guest of honour), Mr Bruce Stewart (President of 
CHy and Chairman of the meeting) and Mr M. Jarraud, Secretary General of the World 
Meteorological Organization (WMO). He thanked the participants for accepting the invitation. 
Further, he briefed the participants on the objective of the meeting and the expected 
outcome. 
 
2.1.2 Mr Tyagi also thanked the donors for their support of the WHYCOS programme and 
informed participants of the donors renewed interest in supporting the development of new 
HYCOS components. He expressed his satisfaction that the results and achievements of 
previous projects had been used in building new activities.  
 
2.1.3 In his welcome address to the participants, Mr M. Jarraud, Secretary General of 
WMO, recalled the central role that water has to play in achieving the Millennium 
Development Goals, and the stresses and threats posed on it, such as increasing demand, 
pollution, and the effects of global climate change. To address this complex issue, it has 
been realized that there is no better solution than integrated water resources management 
(IWRM). In support of IWRM, and also of a proactive approach to natural risk management, 
observation, monitoring and forecasting are fundamental.  
 
2.1.4 Unfortunately the last decades have seen a decrease in investment in hydrological 
and meteorological data collection systems. WMO developed the WHYCOS concept as a 
response to the need for adequate information system, with ultimate objective being to 
promote and facilitate the collection, exchange, dissemination and use of water related data 
and information. WHYCOS is being implemented in regional components (HYCOSs) 
designed to meet local priorities and needs.   
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2.1.5 Mr Jarraud also recalled that WHYCOS aims at improving country capacity to make 
use of information and data through appropriate capacity building,. The WHYCOS 
International Advisory Group is established to facilitate the worldwide linkage among the 
various components and the coordination among all technical aspects of the programme and 
to provide guidance to ensure successful implementation of the programme. He concluded 
by thanking all partners and donor agencies that had provided substantial support to the 
success of the programme and wished the participants a successful meeting. 
 
2.1.6 Mr M. Bello Tuga, Executive Secretary of the Niger Basin Authority, and guest of 
honour, expressed, on behalf of all WHYCOS partners, appreciation for the efforts and 
commitment of WMO towards the success of the WHYCOS programme. He highlighted the 
excellent working relationships and cooperation between WMO and NBA.  
 
2.1.7 Mr M. Bello Tuga underlined the potential contribution of WHYCOS to promote water 
resources knowledge and the enhancement of capabilities of National Hydrological Services. 
He stressed its role, particularly in the case of international and transboundary basins, in 
fostering cooperation among NHSs. He concluded by reaffirming the commitments of NBA to 
developing and supporting the Niger-HYCOS. 
 
2.1.8 Mr Bruce Stewart, president of WMO Commission for Hydrology and Chairman of 
WIAG, reaffirmed the need for basic data and information for water management and dealing 
with extreme phenomena, such as drought and floods. Fundamental to such matters are the 
needs to collect data to agreed standards, to transfer this data using agreed protocols, to 
store the data in a manner that makes retrieval and analysis a simple task, and to ensure 
that the data collected meets the specific needs of the project or other activities for which it 
will be used. WHYCOS programme and its regional HYCOS components are important 
activities that can significantly contribute to the achievement of these results.  
 
2.1.9 The Commission for Hydrology will provide its support to the implementation of the 
Programme and ensure that it meets the needs of NHSs and of the Member countries, meets 
the required standards for observation, collection, transmission, storage and access of data, 
provide adequate training and capacity building, meet international requirement for data 
exchange, as those set by WMO Resolution 25 (Cg. XIII), and is sustainable by the 
participating countries in the long term. 
 
2.2 LAUNCH OF WHYCOS GUIDELINES AND WEB SITE (Agenda item 1) 
 
2.2.1 Mr A. Tyagi (D/HWR), after providing an overview of the WHYCOS programme, its 
objectives and developments stages, presented the WHYCOS Guidelines. This document 
will assist WHYCOS partners in developing and implementing a HYCOS component, to 
ensure that each project remains consistent with the WHYCOS objectives while responding 
to local needs, realities, and changing situations. It provides guidance to partners on the 
various stages of a project development, the roles of different partners and how to govern, 
manage, monitor and evaluate HYCOS projects, on policy issues such as data exchange, on 
sustainability and on the expected project outputs. 
 
2.2.2 Mr T. Abrate and Mr G. Teruggi, from Hydrology and water Resources Department, 
demonstrated the new WHYCOS web site (www.WHYCOS.org). The site has been 
developed to strengthen the coordination role of WMO among the various regional 
components, to facilitate, through a single gateway, the access to different HYCOS 
(completed, ongoing and planned) and their data and products and to offer a platform for 
exchanging experience among various projects. The site offers an overview of the 
Programme, detailed description of its components, access to support material (technical 
and institutional) and linkage to the partners involved in its implementation. 
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2.3 WHYCOS AND TRANSBOUNDARY RIVERS AND LAK E BASIN MANAGEMENT 
(Agenda item 2) 

 
2.3.1 Niger-HYCOS  
 
2.3.1.1 Mr O. Ould Aly, NIGER-HYCOS coordinator, presented the status of implementation 
of the project. Niger-HYCOS has been developed as a follow-up to the AOC-HYCOS pilot 
phase. Its main objectives are to set up a regional hydrological observing system and 
databases, to reinforce the technical and institutional capacities of NBA and National 
Hydrological Services of the member countries, to promote the dissemination of hydrological 
data meeting the demand of users and the needs for environmental conservation, and to 
reinforce sub-regional collaboration and cooperation.  
 
2.3.1.2 The Niger Basin Authority is the executing agency and WMO is the supervising 
agency. The project is funded by a grant from the French Development Agency of 3.0 million 
Euro, and by contributions from IRD, NBA and participating countries. An additional fund of 
1.2 million Euro is being sought to complete the planned project budget. The French Institut 
de Recherche pour le Développement (IRD) and the Regional AGRHYMET centre are 
providing technical support to the project implementation. The project has been implemented 
through a preparatory phase (achieved in November 2005) aimed at the establishment of the 
Project Management Unit (PMU), finalization of project document and the organization of 1st 
project Steering Committee. The implementation phase, of 30 months duration, started in 
January 2006. The NBA and the participating countries are committed to ensuring the 
sustainability of the project achievements in the long term. 
 
2.3.2 Volta-HYCOS 
 
2.3.2.1 Mr M. Tawfik, Chief, Hydrology Division, briefed the participants on the project. The 
Volta-HYCOS aims at developing the necessary regional institutional framework, and the 
underlying technical infrastructure of data collection and management, for the exchange of 
information on the status of the resources. This represents the required basis for the 
institutional development in the basin.  
 
2.3.2.2 The Fonds Français pour l'Environnement Mondial (FFEM, the French component of 
GEF) through the Agence Française de Développement (AFD) is funding the project with 1.0 
million Euro.  An agreement between WMO and the AFD for funding the project was signed 
in early December 2004.  
 
2.3.2.3 WMO will be the executing agency of the project and will provide technical 
supervision.  The Project Regional Centre (PRC) will be hosted by the Groupe d’Ecoles Inter-
Etats EIER-ETSHER (GEE) located in Ouagadougou, Burkina Faso. The French Institute of 
Research for Development (IRD) will provide scientific and technical support to the project. 
 
2.3.2.4 A first planning meeting was organized in Ouagadougou in March 2005 to discuss the 
Terms of Reference (ToR) of the PRC, the recruitment procedures and the ToR of the project 
manager, the details of the cooperation and inputs of the participating countries.  
 
2.3.2.5 The preparatory phase started in October 2005. The recruitment procedure of the 
project manager was completed in early December 2005 with the appointment of project 
coordinator. The establishment of the Project Management Unit is expected to be completed 
by February 2006 and the country visits are due to begin in early 2006. 
 
2.3.3 Mekong-HYCOS 
 
2.3.3.1 Mr W. Grabs, Chief, Water Resources Division, briefed the participants on the project. 
It aims at minimizing the loss of lives and property by reducing flood vulnerability in the 
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Mekong River Basin, through strengthening integrated water resources management in the 
context of transboundary river basin management.  
 
2.3.3.2 Based on the final agreed version of the concept document and the project proposal, 
the Draft Project Document was formulated through French funding support for consultancy 
services. In early 2005, country consultations were held with all participating countries and a 
subsequent regional meeting concluded the technical details and country specific support for 
the project. On the basis of comments received by participating countries and the French 
AFD during many meetings, the Project Document was finalized and submitted to the 
AFD/FFEM board for their consideration in November 2005.   
 
2.3.3.3 A funding agreement for the first contribution to the development of Project 
Management Unit (PMU) amounting to 500,000 Euro from the French AFD was signed in 
January 2006 while the second funding agreement for 2.5 million Euro from AFD/FFEM is 
expected to be signed in March 2006 subject to the Term of Reference for the PMU staff and 
the Technical Assistance be finalized before that. The PMU staff will be recruited and the 
Technical Assistance from the consulting firm will be procured soon. It is envisaged that the 
implementation of the Mekong-HYCOS project will be started in July 2006. 
 
2.3.4 Lake Chad-HYCOS 
 
2.3.4.1 Mr J. Bassier, WMO consultant, introduced the Lake Chad-HYCOS proposal to the 
participants. The project is in its early development stage. The Lake Chad Basin Commission 
(LCBC) requested WMO to assist in developing a hydrological information system for the 
LCB. The WMO organized a fact-finding mission to Chad in October 2005. The first draft 
project proposal was prepared in December 2005 and will be forwarded to the LCBC for 
comments in consultation with the countries concerned. He focused on the justification for 
the project by highlighting the water related problems of the Lake Chad Basin.  
 
2.3.4.2 Of major concern is the phenomenal shrinkage of the lake and its impact on the 
livelihood of the current population of over 20 million in the four bordering countries that are 
dependent on the active lake basin. The past four decades have seen the size of the lake 
shrink by over 80 percent and many questions have been raised about the possible impacts 
of future trends.  
 
2.3.4.3 Lessons from the past have provided little comfort, as the lake is known to have dried 
up in the past. In light of increasing pressure on the water resources, the challenge facing the 
LCBC is to ensure its equitable and efficient use. A steady flow of reliable hydrological 
information would assist in sound management and decision-making. The potential of 
groundwater as an alternative resource also needs to be addressed.  
 
2.3.5 Aral-HYCOS  
 
2.3.5.1 Mr W. Grabs, Chief, Water Resources Division, informed the meeting on the 
development of the project. Aral-HYCOS builds on the achievements attained by local and 
foreign efforts (World Bank, the European Union and USAID) during the years 1996 to 2004 
with the goal to address the critical status of the Aral Sea.  
 
2.3.5.2 The project objectives are to develop and improve the national and regional capacity 
in the field of water resources monitoring and assessment, through the reinforcement of 
monitoring, processing and disseminating of hydrological data and products. The project 
would provide a mechanism for the sustainable operation of water resources monitoring and 
management activities in the participating countries. All participating countries have 
consistently expressed their high priority in the development of ARAL-HYCOS and have 
expressed the political will to implement the project on a regional basis.  
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2.3.5.3 A project proposal is presently being developed based on a previous proposal from 
2002 and in agreement with the development objectives of the 2nd Aral Sea Basin 
Programme for the Period 2005 – 2010. It is expected that this proposal will be ready by the 
end of February 2006. Subsequently it is planned to seek endorsement of the proposal by 
Central Asian countries. Consultations are being held with donors with the aim of obtaining 
full funding of the project.  
 
2.4 WHYCOS AND INTERNATIONA L INITIATIVES (Agenda item 3) 
 
2.4.1 Monitoring for Environ ment and Sustainable Development  
 
2.4.1.1 Mr Y. Crevier from the Canadian Space Agency made a presentation on Monitoring 
for Environment and Sustainable Development – Contribution of the Canadian Space 
Mission.  The presentation provided information on the relevance of using Earth Observation 
(EO) for environmental monitoring and sustainable development with an emphasis on 
Canadian EO systems, on the elements that nurture the knowledge gap, and 
recommendations on roles and responsibilities of space agencies and targeted end-users to 
overcome the gap that hinders the operational use of EO for sustainable water management 
within regional HYCOSs and WHYCOS. 
 
2.4.1.2 Mr Crevier noted that there is a perception that EO is still very much a developing 
technology not readily accessible to end users, even in developed economies, and not 
delivering tangible results. He said, however, that for over three decades, Meteorological 
Services have served public and private interests worldwide and for more than a decade 
GPS has enabled the delivery of location-based information to those in need. He noted that if 
we have to base our historic judgment on telecoms, space based services have the capacity 
to change the rate of economic and social development. But what is mostly different today is 
that these space based capacities can be delivered through increasingly cheap and agile 
technologies, thanks to the internet in large part, and the general level of "internet-literacy" 
among the new generation of decision makers in emergence throughout the world and 
especially in developing countries. 
 
2.4.1.3 He informed the participants that operational "surface environment" EO services 
provide information to managers in a manner that is useful (timely, user-friendly, to the point) 
and supports countries priorities in areas such as health, water resources management, 
epidemiology, disaster assessment and mitigation, urban and rural planning, etc.  This EO-
derived information can now be easily assimilated with ground-based acquired data in order 
to provide an exhaustive and comprehensive view of geophysical processes and thus better 
support water resource management from a local to synoptic perspectives.   
 
2.4.1.4 Mr Crevier noted that, from a largely science-driven background, EO can now be 
adopted by developed and developing nations, thereby removing the difference between 
those who know and those who ignore what is going on in the world with regard to natural 
resources management, watershed management, agricultural planning, land use, fisheries, 
transport, etc.  Today, earth observation from space is accessible and crucial to developing 
nations. However, some challenges need to be overcome before EO is used routinely and 
broadly by resource managers – namely bridging the knowledge gap and ensuring a 
sustained equilibrium between the costs of space-based observation systems and the social 
and environmental benefits provided by them. 
 
2.4.2 WMO Regional and Development Activities  
 
2.4.2.1 Mr P. Taalas, Director of Regional and Cooperation Department (RCD) of WMO, 
made a presentation on WMO Regional and Development Activities. He pointed out the main 
challenges facing many countries in the different regions which include public sector budget 
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cuts, costs of hydrological and meteorological infra-structure not justified at governmental 
level, and low visibility and poor customer orientation of NHMSs and WMO.  
 
2.4.2.2 He informed the participants of the planned actions by WMO to address these 
challenges which include (a) development of a model for showing the benefits of hydrological 
and meteorological services in economic and human life and environmental terms; (b) 
additional emphasis on fund raising from international sources (EC, WB, GEF, regional 
banks); (c) training; (d) reshaping of Regional and Cooperation Department of WMO; and (e) 
joint technical facilities in specific regions (whenever possible). RCD will be reorganized for 
the purposes of providing better services and delivery of responses for the countries on time. 
This will entail reshaping of the regional office duties, country profile database (needs, plans, 
actions, duties). 
 
2.4.2.3 Mr Taalas informed the participants that climate variability causes severe economical 
losses and deaths all over the world due to severe storms, flooding, drought, heat waves, 
and unusual weather patterns. The losses may be diminished by the means of good 
observing and forecasting services including proper authority warning systems in the 
countries. 
 
2.4.3 WMO Info rmation Sy stem –WIS  
 
2.4.3.1 Mr D.C. Schiessl, Director of WMO World Weather Watch Department (WWW), made 
a presentation on WMO Information System (WIS). He informed the participants that WMO’s 
Global Telecommunication System (GTS) is constantly being improved to meet the ever-
growing data exchange requirements of the WWW centres.  
 
2.4.3.2 Regional and sub-regional systems and networks are interconnected and 
standardization across the networks is achieved through coordinated telecommunications 
procedures and protocols and the strict application of WMO code forms for data 
representation within a message or bulletin. Each message has its specific type of content 
and routing information encoded in the bulletin header. Only centres that are able to interpret 
and use the bulletin header information can participate in the GTS. Mr Schiessl stated that 
this was a serious disadvantage for many meteorological, hydrological and environmental 
centres, agencies or research institutions, which cannot participate in the GTS because they 
do not wish to, or are not able to, invest in the rather complex data handling computers and 
specialized staff necessary for access to the GTS. To overcome that drawback is the 
strategic goal of WIS. 
 
2.4.3.3 Mr Schiessl further informed the participants that WIS will enhance the visibility and 
importance of the NMHS in the countries.  The NMC will gain timely and cost-effective 
access to information, in particular new data and products, which will enhance its own 
operations, and also enable on-line provision, to other national agencies/users (disaster 
mitigation, agriculture, energy, water management, etc.), critical information that was, so far, 
not available to them. The NMC would “push” to them routine information such as warnings, 
advisories, selected measurements, etc., and help discover, select and channel relevant 
information to users, either ad hoc, in the “pulling” mode, or in reply to a non-real-time 
request. 
 
2.4.4 POLAR YEAR and Arc tic–HYCOS  
 
2.4.4.1 Mr Á. Snorrason, Director of Hydrological Services of the National Energy Authority of 
Iceland, made a presentation on Arctic-HYCOS, Arctic-HYDRA and the International Polar 
(IPY) Year 2007-2008. He informed the participants that Arctic-HYCOS is the core network 
for the monitoring of the Arctic Hydrological Cycle (AHC) and will serve as a lead project 
within the IPY 2007-2008 cluster on the AHC monitoring, modelling and assessment 
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Program, Arctic-HYDRA.  This system will provide an important benchmark for 
understanding future change to the AHC, information essential for the longer-term ICARPII-
WG7 program of the Arctic Council. Hopefully it will serve as a legacy of the IPY 2007-2008. 
 
2.4.4.2 He said the objectives of Arctic-HYCOS are to:  

(a) Establish and operate regional networks for measuring basic hydrological 
components within the territory of the Arctic drainage basin and ensure that 
the decline of networks in some countries is counteracted;  

(b) Establish and operate a hydrological information system that shall generate 
and provide regularly reliable data on the hydrological cycle, and information 
needed for water resources management and research;  

(c) Provide reliable assessments of freshwater inflow and energy flux into the 
Arctic Ocean in both the short and longer term;  

(d) Assist NHSs in the Arctic region with regard to improved data management, 
hydrological observation methodology, and generation of information products, 
by adopting international standards;  

(e) Facilitate co-operation among countries sharing the same water resources;  
(f) Stimulate international co-operation in studying and assessing hydrological 

processes in the Arctic, in particular those related to climate change;  
(g) Serve as a contribution to other Arctic observation systems, in particular to 

research groups and monitoring programs dealing with Arctic snow hydrology, 
permafrost, glaciers and glacial runoff;  

(h) Serve as a contribution to Global observation systems, in particular to the 
Global WHYCOS network, GOS, GTOS, GCOS and GTN-H; and  

(i) Improve methods for hydrological computations and forecasting in poorly 
gauged basins, thereby contributing to solving scientific as well as applied 
problems. 

 
2.4.5 TIGER Initi ative  
 
2.4.5.1 Mr D. Fernandez-Prieto from the European Space Agency (ESA) made a 
presentation on the TIGER Initiative. He informed the participants that, recognizing the utility 
of satellite data for water resource management elsewhere and the urgent need for action in 
Africa expressed at the WSSD, the European Space Agency in the context of the Committee 
of Earth Observation Satellites (CEOS) WSSD follow-on programme, launched in 2002 the 
TIGER initiative aimed at “assisting African countries to overcome problems faced in the 
collection, analysis and dissemination of water related geo-information by exploiting the 
advantages of Earth Observation (EO) technology”. 
 
2.4.5.2 Since its initiation, the TIGER initiative has benefited from the association of the 
space and water resources-related programmes of UNESCO and the UN Water/Africa group, 
the CEOS partners, e.g., Canadian Space Agency, international agencies and key African 
organisations like AMCOW and AfDB. 
  
2.4.5.3 He informed the participants that TIGER is implemented through a number of 
development and demonstration projects, research, training and capacity building activities 
focusing on the specific needs and demands, in terms of geo-information for water 
management, expressed by more than 150 African water authorities, universities, 
environmental agencies and technical centres. The achievement of the TIGER objectives will 
require a long-term and coordinated effort from the international community, including space 
agencies, service providers, information users, scientists and developing partners. 
Partnerships with initiatives such as WHYCOS will bring additional benefits to the TIGER 
end-beneficiaries. Strengthening partnerships and exploiting synergies with WMO’s 
WHYCOS is an important aspect for the next steps of the TIGER implementation process. 
More information about TIGER is available at the address: http://www.tiger.esa.int. 
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2.4.6 Water Moni toring Alliance  
 
2.4.6.1 Mr P.A. Fall from the World Water Council (WWC) made a presentation on the Water 
Monitoring Alliance. He informed the participants that the objectives of the WMA are to 
promote a greater exchange and sharing of information amongst organizations and 
programmes involved in water monitoring and to provide better access to water information 
for decision-makers, the media and the public at large.  
 
2.4.6.2 The Alliance is a cooperative partnership amongst organizations working at the 
international, regional, national and local levels. It is made up of organizations involved in the 
collection, analysis, reporting and dissemination of information on water in all its uses. 
Partners feed the WMA with information on their monitoring programmes and provide direct 
access to their databases and/or published documents. In return, they can exchange 
information about tools and methods with others and distribute their data and analyses.  
 
2.4.6.3 The WMA promotes better decision-making through protocol development, definition 
of clear targets, cultivation of multi-disciplinary collaboration and dissemination of reliable 
and accessible information on water. 
 
2.4.6.3 Mr Fall noted that many organizations conduct monitoring activities at various levels 
and for many different purposes. However, due to different priorities and monitoring 
protocols, comparison and aggregation becomes very difficult. He pointed out that, 
unfortunately, basic information concerning the water sector remains confidential, and 
experts often question the reliability of current statistics 
 
2.5 WHYCOS AND ECONOMIC AND REGIONAL GROUPS (Agenda item 4) 
 
2.5.1 SADC-HYCOS Phase II   
 
2.5.1.1 Mr S. van Biljon, Project Manager of SADC-HYCOS Phase II, made a presentation 
on SADC-HYCOS Phase II. He informed the participants that an “Implementation Document” 
for a 4-year phase II has been prepared by WMO Secretariat.  The project’s second phase 
aims at the consolidation/redesign of the regional observation network established during the 
first phase, further development of the sub-regional and national water resources information 
systems, identification and development of hydrological products of regional interest, training 
and awareness building. 
 
2.5.1.2 Funding has been secured through the Dutch Government and the European 
Commission who together committed 4.5 million Euro.  The European Commission has 
already entered into an agreement with DWAF for funding the Project Regional Centre 
(PRC).  Recently, the Dutch Government and SADC signed an agreement for funding field 
activities.  WMO’s role will be to “oversee and facilitate the implementation of the project, and 
to provide technical assistance where required”. 
 
2.5.1.3 The first meeting of the project steering committee was held in May 2004.  It 
discussed the recruitment of the project manager and the technical staff and agreed on the 
arrangements for signing the funding agreements for SADC and WMO with The Netherlands.  
A Project Manager has been appointed and he has started the establishment of the project 
management unit. 
 
2.5.1.4 Due to the lack of development of hydrological products (as reflected in the 
evaluation of the first phase), the Project Manager developed software for Multiple Linear 
Regression and a daily rainfall-runoff model, both of which can be used for gap filling in 
hydrological time series and/or extension of historical records. 
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2.5.2 IGAD-HYCOS  
 
2.5.2.1 Mr M. Karaba informed participants that IGAD member states requested assistance 
from WMO to put in place a system to assist them in the management of water resources, 
conflict resolution and flood early warning. A detailed project document for IGAD HYCOS 
was subsequently prepared, with a 200,000 Euro contribution from the EU, and forwarded to 
the European Commission to be considered for financing. IGAD-HYCOS proposal has also 
been presented to NEPAD and to the AMCOW for their endorsement and support   
 
2.5.2.2 WMO and IGAD had discussed the institutional and implementation arrangements 
and had agreed to implement the project under the EC Standard Contribution Agreement 
(SCA) with IGAD Climate Prediction and Application Centre (ICPAC) as the host institution.  
 
2.5.2.3 Further joint WMO/IGAD/EC consultations had confirmed the interest of EC in 
financing the IGAD-HYCOS and agreed that a draft financing proposal would be prepared for 
consideration by headquarters in Brussels. Other minor contentious issues such as the 
location of DCPs in the countries and willingness to share information have been clarified 
and cleared with the respective officials at the highest levels. 
 
2.5.2.4 As EU expressed interest in supporting the implementation phase. Negotiations are 
going on between EC, IGAD and WMO for securing funds for the implementation phase of 
IGAD-HYCOS project. WMO will play the role of Executing and Supervising agency. 
 
2.5.3 Carib–HYCOS  
 
2.5.3.1 Mr M. Tawfik, Chief, Hydrology Division, briefed the participants on the project. In 
consideration of the different hydrological conditions and national priorities, CARIB-HYCOS 
is being developed in the form of two components: one covering continental countries and 
the other, the Islands States.  
 
2.5.3.2 The project objectives are the reinforcement of national capabilities in water 
resources assessment and the promotion on international cooperation (exchange of data, 
technology and expertise). 
 
2.5.3.3 WMO in cooperation with IRD prepared a project document for the Caribbean Islands 
Component (Carib-HYCOS/CIC). A workshop to discuss this proposal among 
representatives of the countries concerned was held in Martinique in December 2004, funded 
by the Regional Government of Martinique, IRD and WMO.  
 
2.5.3.4 The meeting reviewed the project proposal and made recommendations on the way 
forward regarding the project implementation. It agreed that the PRC will be located in 
Martinique and that the Caribbean Institute for Meteorology and Hydrology (CIMH) would 
provide it support in the English speaking countries. An institution playing a similar role shall 
be identified for Spanish speaking countries. The Regional Government of Martinique is 
cooperating with IRD and WMO in order to secure funds for the project implementation (3.0 
million Euro). 
 
2.5.4 Hindu Kus h Himala ya–HYCOS  
 
2.5.4.1 Ms M. Shrestha from International Centre for Integrated Mountain Development 
(ICIMOD) made a presentation on Hindu Kush-Himalayan HYCOS (HKH-HYCOS). She 
informed the participants that the major rivers in the Hindu Kush Himalayan (HKH) region are 
transboundary in nature flowing through several countries prior to reaching the ocean.  The 
Ganges, Brahmaputra, Meghna and the Indus rivers are the sustenance for meeting the 
needs for water supply, irrigation, hydropower, navigation, biodiversity etc. for over 
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500 million people in the region. However due to the high intensity monsoonal precipitation 
during the four months from June through September, floods of various magnitudes and 
frequencies occur annually causing loss of lives and property and overall impediment to the 
development of the countries.  
 
2.5.4.2 Each of the countries in the HKH region (Bangladesh, Bhutan, China, India, Nepal 
and Pakistan) has different levels of flood forecasting capabilities. To enable sharing of flood 
data and information on a near-real time basis for timely and reliable warning to minimize the 
loss of lives and property, it is necessary for the flood data and information to be shared 
across national borders to increase the lead-time to forewarn people.  
 
2.5.4.3 Ms Shrestha informed the participants that, in May 2001, the International Centre for 
Integrated Mountain Development (ICIMOD) in collaboration with the WMO initiated a long 
term project with the support from the member countries to establish a regional flood 
information system in the HKH region, the HKH-HYCOS, in order to reduce the flood 
vulnerability and minimize the negative impacts of floods in the HKH region. The project is 
planned for implementation in three consecutive phases. The first phase “Feasibility study 
and infrastructure testing” of the Project was supported by the United States Agency for 
International Development’s Office of Foreign Disaster Assistance (USAID/OFDA) and the 
United States Department of State Regional Environment Office for South Asia 
(USDS/REOSA).  The first phase of the project came to an end in December 2005.  
 
2.5.4.4 The Project involved high-level government representatives of national hydrological 
and meteorological services and organizations involved in flood disaster mitigation of 
Bangladesh, Bhutan, China, India, Nepal, and Pakistan. It also involved international experts 
from WMO and the United States National Oceanographic and Atmospheric Administration 
(NOAA) as well as the United States Geological Society (USGS) and representatives from 
the implementing and funding organizations in a dialogue aiming to promote regional 
cooperation in sharing flood data and information.  
 
2.5.4.5 The Project has provided an opportunity to learn several lessons. The Project has 
shown that the aim of strengthening regional cooperation is a process, which requires both 
political will and technical cooperation. There is a need for meaningful dialogue among the 
member countries through which trust and confidence can be further fostered. 
 
2.5.5 Pacific–HYCOS 
 
2.5.5.1 Mr M. Overmars from the South Pacific Applied Geoscience Commission (SOPAC) 
made a presentation on Pacific-HYCOS. He informed the participants that, following the 
recommendations from the Expert Meeting on Hydrological Needs for WMO’s Regional 
Association V held in 1999, Nadi, Fiji Islands, WMO developed proposals on Hydrological 
Training for Technicians and the Pacific HYCOS. WMO requested SOPAC, a regional 
organization mandated to assist Pacific Island Countries in Water and Sanitation, to assist in 
the mobilization of funding for both activities.  
 
2.5.5.2 Following the consultations for the 3rd World Water Forum (3WWF) in Kyoto 2003 
facilitated by the Asian Development Bank (ADB), SOPAC and the Secretariat for the 
Dialogue on Water and Climate (DWC), the Pacific HYCOS was included as a priority for 
action in the regionally endorsed Pacific Regional Action Plan on Sustainable Water 
Management (Pacific RAP), the Small Island Countries Portfolio of Water Actions and the 
Caribbean-Pacific Joint Programme for Action on Water and Climate. 
 
2.5.5.3 As part of New Zealand’s contribution to partnership initiatives, the Pacific 
Hydrological Training Programme has been jointly implemented by SOPAC in collaboration 
with WMO, UNESCO and the New Zealand Institute for Water and Atmospheric Research 
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(NIWA), comprising of 3 to 4-week courses over a period of 3 years (2004-2006) as a 
precursor to the Pacific HYCOS. Responding to the 1st Call for Proposals, SOPAC submitted 
the Pacific HYCOS to the ACP-EU Water Facility on behalf of the Pacific region to address 
the themes Water Resources Management and Island Vulnerability of the Pacific Regional 
Action Plan. It was subsequently awarded funding for implementation in the period 2006-
2008 with the objective to improve the management and protection of Pacific small island 
states freshwater resources through the provision of appropriate water resources 
management systems to demonstrate sustainable catchment and aquifer management and 
contribute to WMO’s WHYCOS programme. 
 
2.6 FINACING HYDROLOGICAL DATA INFORMATION SYSTEMS (Agenda item 5) 
 
2.6.1 Lake Basin Manageme nt Initiative – Information Needs and Financing Options  
 
2.6.1.2 Mr R. Hirji, representative of the World Bank presented the Lake Basin Management 
(LBM), a joint initiative of GEF, ILEC, LakeNet, Ramsar Bureau, Shiga Prefecture, UNDP, 
UNEP, USAID, and the World Bank.  
 
2.6.1.3 Lake basins store and regulate over 90% of the world’s surface freshwater yet have 
been neglected in the global and national water policy discourse.  Long retention times, 
complex dynamics and mixing characteristics make lake systems more vulnerable to 
stresses and more complex to manage compared to river systems.  
 
2.6.1.4 The majority of lake basin problems are not amenable to engineering solutions alone 
and beyond investment in structural measures also good governance is needed. Good 
governance of lake basins shares many similarities with governance of river basins and there 
are hardly any instances of specific lake basin management policies. Reliable scientific 
information is decisive in guiding management decision making and influencing stakeholder 
opinions.   
 
2.6.1.5 A key factor in lake basin management is well-connected and flexible institutions.  
Some factors have been identified to contribute to successful institutions such as: high level 
of political commitment, strong links with decision makers, other institutions and community 
groups, and adaptability to new issues and opportunities.  
 
2.6.1.6 The participation of stakeholders is another essential factor, to improve governance, 
especially in the greater adherence to rules for sharing lake basin resources.  Limited 
financing and the integration of priorities into budget processes is often a key constraint.  
Opportunities for improving financing in many lakes include charging for the use of the lakes 
resources – water, fish, and disposal of wastes – if these are accompanied by involvement in 
decisions, local retention of the funds, and access to knowledge.  National financing is 
essential for major infrastructure.  International funding can act as a catalyst for improved 
management of globally important assets but is not reliable in the long term. 
 
2.6.2 African Water Facility   
 
2.6.2.1 Mr T. Woudeneh, representative of African Development Bank and the African Water 
Facility (AWF) briefed the participants on the facility. It is an initiative of the African Ministers' 
Council on Water (AMCOW), established to mobilize financial resources for water resources 
development in Africa. The African Development Bank (ADB) is hosting the Facility on the 
request of AMCOW. The objective of the Facility is to attract and make effective use of 
increased investment needed to achieve the national and regional water sector targets.  
 
2.6.2.2 The Facility provides support at national and regional, level for activities related to 
information and knowledge; monitoring and evaluation systems; policy development and 
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reforms; planning, strategy and programme development and implementation; environmental 
management activities; social analysis; promotion of public–private partnership; Advocacy 
and legislative processes on water sharing; Inter-basin and intra-basin cooperation and 
coordination among riparian states and investment programmes mainly at community level.  
 
2.6.2.3 An operational programme that is aimed at mobilising Euro 500 over the period of 
2005 to m2009 has been developed and approved. Donor commitment for EURO 60 has 
been obtained so far of which EURO 35 million will be for the 2006 operations.  National 
governments, municipalities, NGOs, civil society organizations, community-based 
organizations, regional, sub-regional and sectoral organizations are eligible to benefit grant 
support from the Facility. Support for the Africa HYCOS programme can be provided within 
this framework. More information is available at www.afdg.org/awf  or www.amcow.org. 
 
2.6.3 The EU Water Facility   
 
2.6.3.1 Mr M. Overmars, representative of SOPAC, presented information on the EU Water 
Facility to the participants. In March 2004, the EU Council proposed to allocate an amount of 
500 million Euro for an ACP-EU Water facility, to be financed from the conditional 1 billion 
Euro of the 9th European Development Fund (EDF).  
 
2.6.3.1 The creation of this Facility was endorsed by the ACP-EU Ministerial Council in 2004 
and the first instalment of 250 million Euro was made available and a 1st Call for Proposals 
was launched in November 2004 for 180 million Euro.  The 2nd instalment was approved in 
2005 and the 2nd Call for Proposals will be released half March 2006.  
 
2.6.3.2 The Call for Proposals covered the co-financing for 3 categories of initiatives: A) 
management improvement and governance of water, B) of water and sanitation 
infrastructures, and C) initiatives of civil society. 
 
2.6.3.3 The EC received 800 preliminary proposals for the 1st Call for Proposals with a total 
amount of presented projects for approximately 5 billion Euro. Of the 251 detailed proposals 
received, 136 were retained after a first selection round. The Evaluation Committee has 
recommended to utilise an additional 50 million Euro earmarked for the 2nd Call, allowing for 
the selection of a total of 97 projects (23 of category A, 12 of category B and 62 of category 
C) for a total requested amount of 230 million Euro.  
 
2.6.3.4 The Evaluation Committee has proposed the preparation of a reserve list containing 
39 projects representing a total amount of 78 million Euro which have received sufficient 
scores for the various award criteria but cannot be financed because of limits to available 
funding.  
 
2.6.3.5 Following the successful submission of the Pacific HYCOS project to the EU Water 
Facility, the 2nd Call presents a good opportunity to submit HYCOS proposals by eligible 
ACP countries and regions under Category A. 
 
2.6.4 Economic Value of WHYCOS Pro ducts  
 
2.6.4.1 Mr S. van Biljon, SADC-HYCOS Manager, made a technical presentation on the use 
of modelling to produce useful products for end users highlighting the economic value of 
such products. Since the measurement of runoff in rivers is difficult and expensive, the 
availability of stream flow time series at the sites of interest, even in modern times, leaves 
much to be desired.   
 
2.6.4.2 One of the major problems haunting successful deterministic modelling is the 
determination of the spatial rainfall input to these models. On the catchment and basin scale, 
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point rainfall measurement has to be lumped or extrapolated on a gridded basis to represent 
spatial rainfall and true temporal and spatial rainfall picture is largely unknown. In 
mountainous catchments where the highest rainfalls and runoffs occur, neither is adequately 
monitored. Rainfall shadows are largely unknown and has to be determined from models and 
practical knowledge of the area. This weakness is reflected in models as, no model, however 
accurate in theory or concept it may be, can yield better performance than the input variables 
allow. 
 
2.6.4.3 Catchment management practices present another very significant problem in 
modelling. The influence of irrigation, urban areas, return flows, afforested areas, agricultural 
developments and especially the construction of small farm dams are dynamic variables 
which are perturbing the natural behaviour of the runoff process. For this reason it is very 
important to study the catchment and its management over time and to reconstruct the runoff 
time series to account for these effects before models can be successfully calibrated or fitted.  
 
2.6.4.4 Factors such as the historical rainfall regime, economic conditions, state of vegetation 
and agricultural production all form complex relationships, which ideally should be studied to 
obtain a stochastic historical consumptive-use, record. It is best to add such a record to the 
observed runoff series for modelling the catchment in its derived pristine condition. Present 
day or future levels of runoff perturbation should be reintroduced in the runoff series before 
further analyzing for systems yield, stochastic modelling or whatever purpose runoff traces 
are needed. 
 
2.7 CAPACITY DEVELOPMENT (Agenda item 6) 
 
2.7.1 Data Management  
 
2.7.1.1 Mr B. Stewart, President of CHy, outlined the types of hydrological data and 
information, from precipitation and evaporation data through to land-use and other 
environmental information, that are required to undertake a range of hydrological activities. 
He stated that metadata (information about the data collected) was also required to ensure 
that collected data are used for the purposes that they are intended.   
 
2.7.1.2 The requirement for any data collection system to meet the needs of the National 
Hydrological Services and their countries for decision-making in support of sustainable water 
resources management was stressed. Data collection systems should be user driven and be 
designed to meet agreed quality and accuracy requirements.  In this regard data 
management must involve standards associated with site selection, network design, 
frequency and timing of station visits, maintenance, observation and transmission systems. 
  
2.7.1.3 Data management systems should incorporate quality control and error detection 
systems, validation procedures and enable the coding of the quality of the data.  Data 
storage and retrieval systems should allow for the archiving of original data, management 
and storage of the data and enable easy data access and retrieval. Data dissemination 
should include provision of catalogues of information, summary reports, hard copy and 
electronic publications and provision of data and information in real-time using appropriate 
tools. 
 
2.7.2 Capacity  Development under HYCOS  
 
2.7.2.1 Mr A. Tyagi, D/HWR/WMO, made presentation on capacity building, which is a major 
instrument for the achievement of WMO and WHYCOS goals. He highlighted how WHYCOS 
can contribute to WMO capacity building actions.  Capacity building is implemented with a 
three-pronged approach targeting respectively individuals, institutions and the enabling 
environment.  

 



- 14 - 

2.7.2.2 The combined results of the capacity building in these three areas can contribute in 
improving individual capacities and through them the level of service delivery and ultimately 
enhancing water sector performances.  
 
2.7.2.3 WMO addresses capacity building through educational activities (master courses, 
specialized courses) and training (training of trainers, roving seminars, tailor made training). 
E-learning is being developed in support of these activities. The main technical and scientific 
themes addressed are: hydrological networks, quality management, development of data 
products and information, management on National hydrological Services, development of 
adequate legislative framework and application of new technologies such as GIS, Earth 
Observing Satellite products and outputs of Numeric Weather Predictions. 
 
2.7.3 Training Needs  
 
2.7.3.1 Mr J. Wellens Mensah, Vice-president CHy, stressed the central role of training in any 
HYCOS project and the need to continuously evaluate and develop in country capabilities to 
improve the efficiency of national institutions.  
 
2.7.3.2 Training components are addressed to three target groups: professional hydrologists, 
hydrological technicians and hydrological observers. The first category is composed of 
personnel with a university degree and postgraduate level specialization in hydrology, the 
second by personnel with secondary or technical education and specialization in hydrology, 
the third by personnel with primary or limited secondary education and limited training on 
some hydrological activities. Professional hydrologists are in charge of management, 
research, forecasting and design of structures and projects, hydrological technicians are 
responsible for leading and supervising field work, installation and maintenance of 
instruments, data collection and processing, while hydrological observers observation, 
keeping records and maintaining less sophisticated equipment. 
 
2.7.3.3 The training should aim at developing in-country capabilities and capacities that will 
ensure sustainability of HYCOS projects through technology transfer, training of trainers, 
hands-on proficiency and attachments at PRCs. The training should strengthen basic core 
competencies and also equip NHSs to cope with and adapt to new technologies that are 
introduced into the projects. 
 
2.7.3.4 Areas that need to be covered are: 

• Installation and maintenance of basic field instruments and sensors; 
• Field measurements and calibration of stations; 
• Installation, programming and maintenance of DCPs; 
• Data quality control, processing and analysis; 
• Database management; 
• Data transmission and communication; and 
• Development of hydrological products of national and regional interest. 

 
2.8 HYDROLOGICAL INFORMATION SYSTEMS (Agenda item 7) 
 
2.8.1 Inter-comparison of Hy drological  Information Sy stems  
 
2.8.1.1 Mr M. Frigon from Canada made a presentation on the proposed Inter-comparison of 
Hydrological Information Systems. He informed the participants that this activity, which is 
under the OPACHE theme “Basic systems (Hydrometry and Hydraulics)”, is to carry out an 
evaluation of existing Hydrological Information Systems (HISs) and to produce a report to 
assist NHSs in identifying the most suitable system for their use.  The activity will cover 
functionality from data acquisition through mass storage, QA/QC processes, discharge 
estimation, rating curve quantification and dissemination. 
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2.8.1.2 This exercise will be carried out by conducting (a) a survey/search of commercially 
available HISs; (b) the development of functionality matrices and assessment criteria; (c) an 
evaluation of HISs against functionality matrices; and (d) a report summarizing strengths of 
each package. The assessment will be conducted in two phases, first using a high level 
functionality matrix to identify “front runners” i.e. systems having the most functionality.  
These selected vendors will be invited for a demonstration for a more in-depth evaluation 
against a detailed functionality matrix. 
 
2.8.2 Global monitoring of inland surface water using multi-mission satellite radar 

altimetry   
 
2.8.2.1 Prof. P.M. Berry from De Montfort University, UK made a presentation on Global 
monitoring of inland surface water using multi-mission satellite radar altimetry.  She said that 
satellite radar altimeters were designed to operate over the ocean.  However, over the last 
10 years they have collected a huge database of echoes from land surfaces.  Using a rule-
based expert system to ‘retrack’ these echoes, it is now possible to derive heights over 
inland water globally.   
 
2.8.2.2 Data from ERS-2 and Envisat (which fly over the same ground location every 35 
days) and from Topex and Jason-1 (with a repeat period of 10 days) have now been 
recovered over thousands of inland water crossings.  Over large lake targets, measurements 
may be obtained every couple of days; over rivers, data are generated for many different 
locations along the river course.   
 
2.8.2.3 The vertical accuracy of measurement is about 5-8 cms for ‘clean’ echoes.  One 
current research goal is to fuse together data from all these altimeters to obtain a global 
overview of lake volume change.  A near-real-time pilot scheme has been developed with 
ESA, to release inland water heights from data gathered by the Envisat RA-2 within 3 days of 
measurement. 
 
2.8.3 The River-Lake proce ssing scheme and the  Near Real Time Pilot Demo, Africa 

and more  
 
2.8.3.1 Dr J. Benveniste from ESA made a presentation on Near Real Time monitoring of 
surface water using Envisat Satellite Radar Altimetry. He informed the participants that the 
main objective of the ESA River and Lake Project is to provide the scientific community with 
easy-to-use, effective and accurate river and lake height measurements from both ERS and 
Envisat satellite altimeters.  
 
2.8.3.2 He said that at the beginning of October 2005 a new pilot system was launched at the 
European Space Agency in ESRIN with the aim of deriving river and lake heights, first over 
Africa then extended to South America and the rest of the world, in near real-time using the 
unique capabilities of the space borne Envisat Radar Altimeter.  
2.8.3.3 This system uses a sophisticated processing scheme developed by Professor Berry's 
Earth and Planetary Remote Sensing lab at De Montfort University, Leicester (UK) to identify 
and retrack echoes returned over inland water targets to give accurate heights. Whilst data 
from a few selected large targets have been available previously this sophisticated 
processing scheme allows the automated retrieval of accurate height data over lakes and 
major rivers across Africa. This pilot system is being progressively extended to South 
America in February 2006 and thereafter to all other continents.  
 
2.8.3.4 Dr Benveniste further informed the participants that during the first phase of the 
project, a first series of samples over various river systems (Amazon and Congo), lakes 
(Tana, Mai-Ndombe, and Victoria) and reservoirs (Aswan and Owen Falls Dams) has been 
produced. Hydrologists provided their opinion on the first generation of River and Lake 

 



- 16 - 

sample products and, from their feedback and requirements, the RLH product format was 
adapted. Moreover, the locations of the second generation of RLH and RLA products were 
selected regarding the users’ requests. Thus, the second release of products is composed of 
more samples over rivers (Rhine and Senegal), lakes (Ontario, Balqash, Volta, Dongting and 
Lagõa dos Patos) and reservoirs (La Grande Rivière reservoirs in Canada) and all products 
from the first generation were reprocessed in the modified RLH format. The Nine years time 
series are viewable and downloadable from the RIVER AND LAKE web site: 
http://earth.esa.int/riverandlake 
 
2.8.4 Geo-Inform ation Sy stem (Mr C. Mannaert–ITC-Netherla nds) 
 
2.8.4.1 Mr C. Mannaert from ITC, The Netherlands made a presentation on Geo-Information 
System. He informed the participants about the availability today of low cost Weather 
Satellite-based GIS for operational hydrology and water resources management.  
 
2.8.4.2 He said water management from space is coming closer to be achieved through 
satellite missions, allowing to get more quantitative information on the major hydrological 
cycle components like e.g. precipitation (TRMM, MSG, NOAA and to be launched are 
METoP, GPM), evapotranspiration (NOAA, MSG, MODIS), soil moisture (SMOS 2007), 
groundwater storage (Grace), lake, river levels (Topex, ERS, Envisat), water quality 
(ENVISAT, MODIS, EOS), digital terrain (SRTM, ASTER, SPOTS, Radarsat), and other 
airborne or space-based sensors. This means that the water sector has to adapt to new data 
types i.e. Remote Sensing data, and use new geospatial data storage, analysis and 
interpretation technologies (GIS).  
 
2.8.4.3 Some examples of the use of a low cost weather satellite-based GIS for river basin 
management in Africa were shown, i.e.: Areal precipitation analysis, rapid thunderstorm 
development, vegetation land cover dynamics, fire detection and monitoring, Digital Elevation 
Model based river basin analysis and coupling to hydrological prediction and forecasting 
models. 
 
2.8.5 Enhanced Flood Forecasting Through the Use of Dow nscaling and Uncertaint y 

Assessment  (Mr J. Hø st-Madsen, DHI-Denma rk) 
 
2.8.5.1 Mr J. Høst-Madsen of DHI, Denmark made a presentation on Enhanced Flood 
Forecasting Through the Use of Downscaling and Uncertainty Assessment. He informed the 
participants that a good flood forecasting practice requires forecasts to be accurate, reliable, 
provided fast, relevant, timely, and easy to understand.  
 
2.8.5.2 Uncertainties are inherent in flood forecasting processes and therefore it is a 
challenge to quantify the uncertainties and evaluate the possible effects on decision-making. 
DHI Water & Environment has developed an advanced Ensemble Kalman Filtering approach 
in MIKE 11 which allows for accurate estimation of forecasting uncertainty.  
 
2.8.5.3 A major source of uncertainty derives from the meteorological inputs to flood 
forecasting models. Through the use of a flexible, low-cost and high-resolution operational 
weather forecasting system (THOR), the EU research project FLOOD RELIEF has tested the 
downscaling of meteorological information for use in operational flood forecasting systems 
like e.g. MIKE FLOOD WATCH. It is evident that the combined use of Ensemble Kalman 
Filtering together with downscaling of meteorological rainfall prediction can improve the 
quality of the flood forecasting information and assess the uncertainty related with the 
forecasts. The technologies are now being implemented in many MIKE FLOOD WATCH 
forecasting applications world-wide. 
 

 

http://earth.esa.int/riverandlake
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2.8.6 Towards a Water Secure Ken ya Water Resources Sector Memorand um 
 
2.8.6.1 Dr Rafik Hirji from the World Bank requested to make a presentation on Towards a 
Water Secure Kenya Water Resources Sector Memorandum. In his presentation, he 
informed the participants of the World Bank water related investments in Kenya which 
include 3 hydropower projects (Gitaru, Kamburu & Kiambere), 1 irrigation project (Bura), 5 
urban water supply projects (Mombasa I & II, Nairobi I, II & III), 3 projects with rural water 
supply elements (Rural water supply, El Nino emergency, Arid Lands), 1 environment 
projects (Tana River Primate Reserve), and Regional program (LVEMP & Nile Basin 
Initiative).  
 
2.8.6.2 He informed participants about a Memorandum which was presented by the World 
Bank to the Kenya government, highlighting the extent to which Kenya’s economy is 
vulnerable to climate and hydrological variability and water resources degradation. He 
highlighted the many water related problems that Kenya had faced like the El Niño (1997/98) 
floods & La Niña (1998-2000) droughts which seriously affected the country’s economy. He 
outlined the recommended immediate, short term, medium term and long-term actions that 
need to be taken to address the problems in Kenya. 
 
 
3. SEVENTH SESSION OF WHYCOS INTERNATIONAL ADVISORY GROUP 
 
3.0.1 Mr Bruce Stewart, WIAG chairman, opened the session and welcomed the WIAG 
members and the representatives of the technical and financial partners, who accepted the 
invitation to participate with WIAG members in the seventh session. 
 
3.0.2 He recalled that the objective of WIAG is to review the status of WHYCOS and 
provide guidance for the further development and strengthening of the Programme. He 
invited the participants to provide their ideas and contribution, considering the information 
gathered and discussions during the two preceding two days of the Technical Conference. 
 
3.1 CONSIDERATION OF THE REPORT OF THE SIXTH MEETING OF THE WIAG 

(NOVEMBER 2003) (Ag enda item 1) 
 
3.1.1 The Group considered the report of its sixth session held in November 2003, and in 
particular the recommendations made at the time. The meeting noted that most of the 
actions recommended were relevant to other agenda items and decided to report and 
discuss those actions under the appropriate agenda items.  
 
3.1.2 The WIAG focused particularly on three main recommendations of the sixth meeting. 
WIAG noted that, regarding the promotion of the Res.40 (Cg-XII) and 25 (Cg-XIII) on data 
and information exchange, the issue was not only reflected in the formulation of project 
documents, but efforts were also deployed in ensuring the implementation of the policy in the 
practice. They also noted that the comprehensive report on the implementation of WHYCOS, 
requested by Cg-XIV, had been submitted in June 2005 to EC-LVII, after having incorporated 
the comments formulated by the twelfth session of the Commission for Hydrology on the 
draft text. The WIAG recommended that the evaluation be carried out on a regular basis so 
as to evaluate and report on progress of the programme. The evaluation should also be 
made available through the WHYCOS website. 
 
3.1.3 The participants commended and congratulated the Secretariat for the launch of the 
WHYCOS Guidelines, and noted that the comments and remarks of its previous session had 
been duly taken into account in the finalization of the document. They expressed their 
appreciation for producing such a valuable document, which will be useful for all WHYCOS 
partners and will assist them in developing and implementing future HYCOS components. 

 



- 18 - 

3.1.4 The participants were also commended the launch of the new WHYCOS web site and 
recognized that having its own Internet address (www.whycos.org) would greatly contribute 
to the visibility of the programme. They recommended that the content of the site should not 
be limited to information on the implementation of the programme and its component. It was 
suggested that the site should host technical guidance and procedures and educational 
material, and provide a forum for sharing methodologies and enabling discussion on issues 
of common interest among the HYCOS projects.  
 
3.1.5 The meeting also recommended that the necessary time and human resources be 
allocated to the continuous development and enhancement of the site. A regular bulletin sent 
by e-mail informing on the principal updates on the site should be regularly dispatched, as it 
may be of great help to WHYCOS partners with slow or unreliable Internet connections. 
 
3.2 WMO FLOOD INITIATIVE AND WMO/GWP ASSOCIATED PROGRAMME ON 

FLOOD MANAGEMENT (Agenda item 2)  
 
3.2.1 Mr W.Grabs informed the meeting about the WMO Flood Forecasting Initiative. The 
initiative was developed with the aim of helping in bridging the gap between hydrological and 
meteorological communities in the process of providing flood-forecasting services.  The 
objective of the initiative is to improve the capacity of meteorological and hydrological 
services to jointly deliver timely and more accurate products and services required in flood 
forecasting and warning and in collaborating with disaster managers, active in flood 
emergency preparedness and response.  
 
3.2.2 The initiative is implemented through a series of regional workshops, a number of 
which have already been held for Southern African Countries (Republic of South Africa, 
2003), Ibero-American countries (Spain, 2004; Eastern Africa (Kenya, 2004), Europe 
(Slovakia, 2005), South East Asian countries (Thailand, 2005) and other are planned for 
2006 (Western and Central Africa, Mediterranean countries and the Pacific). A global 
synthesis conference is planned for late 2006 to provide a synthesis of national and regional 
issues and strategies for the development and application of improved weather forecasting, 
climate prediction and hydrological forecasting with emphasis on floods.  
 
3.2.3 The reinforcement of observing networks and data management capabilities pursued 
by WHYCOS is a powerful tool to favour the improvement of flood forecasting and the 
implementation of the initiative. 
 
3.2.3 Mr A. Tyagi presented to the meeting information on the Associated Programme on 
Flood Management (APFM). APFM is a joint initiative of the World Meteorological 
Organization (WMO) and the Global Water Partnership (GWP) to promote the concept of 
Integrated Flood Management (IFM).  
 
3.2.4 It promotes an integrated approach to flood management. APFM integrates land and 
water resources development in a river basin, within the context of integrated water 
resources management (IWRM), aiming at to maximize the net benefit from floodplains and 
to minimize loss of life from flooding. The governments of Japan and the Netherlands 
financially support the programme.  
 
3.2.5 The WIAG members were pleased to note that, during the first phase of the 
programme (ending in 2006) a concept paper and four advocacy papers have been 
published on legal and institutional, social, environmental and economic aspects of IFM. Four 
pilot projects have been implemented (South-eastern Asia, Kenya, Eastern and Central 
Europe, South America). During the planned second phase it is anticipated to develop further 
tools to provide guidance on how to put into practice the principles of IFM. 
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3.2.6 The WIAG members noted that WHYCOS is seen as a major partner to APFM in that 
it can contribute to enhance availability and quality of the data necessary for flood 
management and risk assessment. They were pleased to note that Japanese government 
agreed to support the second phase of four years with 1.4 million US$ and expressed their 
appreciation to the governments of Japan and Netherlands for supporting APFM. 
 
3.3 STATUS OF THE WHYCOS PROJECTS (Agenda item 3) 
 
3.3.1 SADC-HYCOS Phase II  
 
3.3.1.1 Mr van Biljon, Project Manager, informed the WIAG that a questionnaire had been 
drawn up to enquire (1) about the strengths of NHSs; (2) the participating countries’ priorities 
for inclusion of specific gauging stations in the network; and (3) to obtain gauging station site 
information. The response had unfortunately been disappointing with only 3 countries 
responding; a further 3 countries acknowledging receipt, indicating that they are busy 
preparing answers to the questionnaires. No contact had been possible with 3 countries, 
while, for 3 other countries, contact had been made through third parties. 
 
3.3.1.2 The Project Manager had submitted notifications for the creation of posts for PMU 
staff and submitted an application to the Human Resources Department of DWAF 
(Department of Water Affairs and Forestry) on 4 October 2005 for permission to advertise 
positions. 
 
3.3.1.3 The WIAG members noted that recently the SADC Secretariat has signed the 
agreement of implementation with the Netherlands government.  
 
3.3.1.4 The WIAG members expressed their concern about the delay in starting the projects. 
The representative of SADC and the project manager briefed the meeting on the 
administrative procedures, which caused the delay. The WIAG members urged WMO and 
SADC secretariat to work more closely to ensure strong support to the implementation 
activities.  
 
3.3.2 IGAD-HYCOS 
 
3.3.2.1 Mr M. Karaba informed the WIAG members that in the recent EC Regional Mid-term 
Review, it was recommended that IGAD-HYCOS and other infrastructural regional projects 
that had to be financed under 9th EDF would be cancelled in order to liberate 50 million Euro 
for the EU Strategy for Africa. IGAD has already launched a formal protest on this decision 
and the response is awaited.  
 
3.3.2.2 The implications of further delaying a final decision on the funding of the project 
where EC has already spent more than 200,000 Euro are far reaching. Further delay in the 
implementation of the project may result in the loss of political and technical support from the 
individuals who had participated in the project formulation. In addition, delayed financing and 
implementation would mean that some of the assumptions made during project formulation 
would be invalid and thus of less use in the project implementation. 
 
3.3.2.3 Other stakeholders such as the Nile Basin Initiative and Eat African Community 
recommended that financing the IGAD-HYCOs should be a priority and a timeline should be 
established. In addition to the IGAD protest to EC on the possible cancellation of the project, 
IGAD called upon WMO to impress upon EC the importance of HYCOS to the region and 
globally, and appealed to WMO and the WIAG to constitute a special forum that would focus 
on seeking funding from other bilateral and multilateral sources for supporting IGAD-HYCOS. 
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3.3.2.4 The WIAG members noted the development on the IGAD-HYCOS and requested 
WMO to continue collaboration with IGAD Secretariat to secure funds for the implementation 
of the project. They also recommended that other donors, in addition to the EC, should be 
approached and the importance of the IGAD-HYCOS to the region stressed. The WMO 
Secretariat informed the meeting of its plan to assist IGAD to present the proposal to the EU 
Water Facility and other potential donors for funding. 
 
3.3.3 Carib-HYCOS 
 
3.3.3.1 The WIAG members noted the progress on developing the Carib-HYCOS. 
Mr J-P. Bricquet, IRD representative, informed the meeting that IRD had started the 
establishment of the project management unit with its staff already on board in Martinique. 
Further he informed the WIAG members that the General Council of Martinique has agreed 
to contribute 540,000 Euro and the Regional Council is considering the approval of 540,000 
Euro. The Prefecture for the European funds called FEDER expressed interest to contribute 
720,000 Euro as the fund is available subject to official commitments from the General and 
Regional Councils. 
 
3.3.3.2 The WIAG members were pleased to note the interest of General Council of 
Martinique to support the project. They appreciated the commitments of funds offered by 
General Council of Martinique and requested WMO and IRD to follow up the issue with 
General Council of Martinique to ensure that the total funds be secured and the project can 
be launched. 
 
3.3.4 HKH-HYCOS 
 
3.3.4.1 Ms Shrestha informed the participants that the Project Document has grown in quality 
through the active input from the participating member countries. As part of the Project, a 
project website www.southasianfloods.org was developed to serve as a regional platform for 
the sharing of near-real-time data and information.  
 
3.3.4.2 The Demonstration and Testing Phase was conducted to test the technical feasibility 
of sharing real time data and information. The Project Document has been submitted to the 
Asian Development Bank (ADB) for consideration for funding Phase II of the Project. Apart 
from ADB other possible donors will be approached for funding.  
 
3.3.4.3 The WIAG members noted with satisfaction the successful completion of the 
demonstration and testing phase. They requested ICIMOD to continue to work closely with 
WMO Secretariat to ensure financial support from donors for the second phase of the 
project.  
 
3.3.5 Mekong-HYCOS 
 
3.3.5.1 The WIAG members were pleased to note that AFD is providing financial support for 
the implementation phase of the Mekong-HYCOS. They requested WMO and MRC 
Secretariats to closely cooperate and collaborate in the preparatory work for the 
implementation phase. It is proposed to have regular consultation to complete the 
preparatory activities and documents required prior to the start up of the project 
implementation in July 2006. 
 
3.3.6 Pacific-HYCOS 
 
3.3.6.1 The WIAG members were pleased to note that the Pacific-HYCOS has been 
approved for funding by EU Water Facility. They appreciated the level of cooperation 
between WMO and SOPAC, which resulted in securing funds for the project. They 
recommended to SOPAC that it focus on the capacity building component during the 
implementation phase. 

 

http://www.southasianfloods.org/
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3.3.6.2 Following the Caribbean-Pacific Joint Programme for Action (JPFA) on Water and 
Climate and the call for increased South-South partnerships collaboration between the Carib 
and Pacific programmes was recommended, with attention to specific small island hydrology 
issues such as reliance on groundwater and rainfall harvesting. 
 
3.3.7 Niger-HYCOS 
 
3.3.7.1 The WIAG members were pleased to note that the preparatory phase has been 
successfully accomplished and the implementation phase started in January 2006. They 
commended NBA for its efforts and collaboration with WMO in developing and implementing 
the project.  
 
3.3.7.2 They requested that WMO assist the NBA in securing the remaining funds, to the 
tune of 1.2 million Euro, required to ensure full implementation of the project activities. 
 
3.3.8 Volta-HYCOS 
 
3.3.8.1 The WIAG members noted the progress on implementing the project. They were 
pleased to note that the preparatory phase started and the project coordinator has been 
appointed. They noted also with satisfaction the countries commitments to ensure the project 
sustainability. They requested NBA to collaborate with WMO in implementing the Volta-
HYCOS to ensure synergy between the Volta and Niger HYCOSs.  
 
3.3.8.2 The WIAG members requested WMO to assist the countries in securing additional 
funds from AWF to address all of the country needs from the project. They also urged the 
participating countries to continue cooperation with WMO and the GROUPE D’ECOLES 
INTER-ETATS EIER-ETSHER (GEE) in the implementation process. 
 
3.3.9 Lake Chad-HYCOS 
 
3.3.9.1 Mr J. Bassier, WMO consultant, pointed out that groundwater is an important aspect 
of water resources management in the Lake Chad basin and that it was a grey area that 
needed to be focused upon. He cited the proposed Lake Chad-HYCOS and said that as the 
lake continues to shrink, people are becoming more dependent on groundwater.  
 
3.3.9.2 Mr S. Adamu, Executive Secretary of LCBC, informed the participants that the LCBC 
member States are putting more emphasis on the need for quantity and quality information 
on the underground water resources in the Lake Chad Basin, as an alternative to the 
diminishing surface water resources of the Basin. Current interventions by some donors in 
the Lake Chad Basin are including studies on the groundwater potential of the basin.  
 
3.3.9.3 The WIAG members were pleased to note that WMO is assisting LCBC on 
developing Lake Chad-HYCOS and pointed out that groundwater was addressed in the 
WHYCOS Guidelines and should be covered in projects like Lake Chad-HYCOS. 
 
3.3.9.4 They requested WMO to further assist LCBC in securing funds in particular by using 
the opportunity to access African Water Facility funds. 
 
In addition to the pr ojects alread y pr esented du ring the technical confe rence th e meeting wa s 
informed ab out th e development of s ome further HYCOS componen ts 
 
3.3.10 Senegal-HYCOS  
 
3.3.10.1 The WIAG noted WMO efforts to assist the Organisation pour la Mise en Valeur du 
Fleuve (OMVS) on developing Senegal-HYCOS. They were pleased to note that WMO 
prepared concept paper for OMVS consideration. They requested WMO to incorporate any 
comments from OMVS and finalize the proposal.  
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3.3.11 Amazon-HYCOS and La Plata-HYCOS 
 
3.3.11.1 Mr M Freitas informed the meeting of the actions which are being taken towards the 
development of Amazon-HYCOS and La Plata-HYCOS, including meeting with country 
representatives and regional institutions like the Amazon Cooperation Treaty Organization 
(ACTO), the Intergovernmental Coordination Committee of La Plata (CIC) and Organization 
of American States (OAS).  
 
3.3.11.2 The WIAG recalled that, in order to ensure the long-term sustainability of any project 
and attract donors, a preliminary request from either a regional institution or a significant 
number of countries involved was required. They requested Mr Freitas to consult with other 
interested countries and regional institutions and to submit a request to WMO. 
 
3.3.12 Nile-HYCOS 
 
3.3.12.1 Mr H. Ghany, NBI, informed the meeting that the Water Resources Planning and 
Management project, which is being implemented by the Nile Basin Initiative, includes 
provision for the development of a water management and information system. He 
expressed his interest in the project profile formerly developed by WMO for a Nile-HYCOS 
component to explore the possibility of restarting development of the Nile-HYCOS as a 
complementary activity to the Water Resources Information System and to avoid any 
duplication. The Nile-HYCOS should be also developed in coordination with IGAD-HYCOS to 
ensure synergy between the two projects. 
 
3.4 HYDROLOGICAL DATA AND PRODUCTS (Agenda item 4) 
 
3.4.1 The chairman invited participants to consider projects that are being proposed and 
those that are operational, and identify hydrological products developed or proposed in these 
projects that may be of use to the wider HYCOS community. He also requested suggestions 
as to how this material could be made available, for example through the WMO Hydrological 
Operational Multi-purpose System (HOMS).  
 
3.4.2 Citing the case of Niger-HYCOS, Mr Jean-Pierre Bricquet of IRD said the 
downstream countries would be interested in products that would enable them to know how 
much water will be flowing from upstream to fill their dams and reservoirs. Alarm systems 
would be another product. Since flooding is a major problem, flood prediction products are 
also essential as are rainfall prediction products.  
 
3.4.3 Mr A. Tyagi emphasized hydrological products for flash flood prediction, for example 
in Eastern Europe where this has become a major problem. 
 
3.4.4 Mr S. van Biljon suggested that regular bulletins on storage levels in the major 
reservoirs in the SADC Region could be included in the SADC-HYCOS web page. He also 
proposed data on water quality be included in the web page. This would only be possible 
through collaboration with the River Basin Authorities, Government departments and 
National Institutions responsible for water quality monitoring. 
 
3.4.5 Mr J-P. Bricquet of IRD pointed out the need to go to the end-users and find out what 
products they required. He gave examples of users who are interested in water levels, for 
example, farmers for rice production, transport groups for water based transportation and the 
public for recreational activities, and water supply people who want to know how much water 
is currently available. This was further emphasized by Mr Tyagi who proposed the holding of 
stakeholder forums in each of the HYCOS projects so that the specific user groups and their 
needs can be identified. 
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3.4.6 The chairman pointed out the need for design data and information for hydrological 
structures and noted that, even in developed countries, structures are sometimes designed 
without adequate data. The WIAG members stressed the need to fill gaps in the data and 
requested WMO and CHy to develop tools for filling data gaps. 
 
3.4.7 Mr T. Woudeneh of ADB – African Water Facility informed the WIAG that the 
identification of hydrological products that support improved decision making was also very 
useful for financing institutions. He informed the participants that AfDB is spending around 
300 million US$ on water infrastructure in Africa and therefore accurate  hydrological data is 
needed to develop products that will enable and support sustainable development. 
 
3.5 COOPERATION BETWEEN WMO AND WHYCOS PARTNERS (Ag enda item 5) 
 
3.5.1 The chairman pointed out the need for good communication between all the partners 
involved in the HYCOS projects (both providing and receiving information and discussion). 
He said a web site is good start but also that personal contacts are extremely important. Mr 
Tyagi reminded the participants of the WMO Bulletin where people can contribute articles on 
aspects from various the HYCOS components. 
 
3.5.2 Mr T. Woudeneh informed the participants that the African Water Facility would 
support activities geared towards acquiring reliable information for monitoring and evaluation, 
which are relevant to WHYCOS. He said that areas of Capacity Building and Planning are 
also supported by the Facility. He emphasized that the African Water Facility is there to be 
used by governments and River/Lake Basin Organizations. Mr C. Mannaert from ITC, The 
Netherlands, informed the WIAG participants that his institution is interested in cooperating 
with WMO to strengthen the capacity of NHSs participating in WHYCOS projects. This 
means that the water sector has to be trained on, and introduced to, new data types i.e. 
Remote Sensing data, and use new geospatial data storage, analysis and interpretation 
technologies (GIS). 
 
3.5.3 Mr J-P. Bricquet, IRD representative, assured WIAG members of IRD technical 
support and cooperation with WMO to support the WHYCOS programme particularly in 
capacity building. 
 
3.6 GENERAL POLICY ISSUES OF THE WHYCOS PROGRAMME (Agen da item 6) 
 
3.6.1 Ownership  
 
3.6.1.1 The WIAG stressed the important role that regional institutions (economic groupings 
or basin authorities) can have in developing and promoting HYCOS components. In 
particular their commitment, as well as that of participating countries, towards 
implementation, development and sustainability of HYCOS projects which can play a major 
role in mobilizing donors’ resources for the launch of new components.  
 
3.6.1.2 It was however recognized that, as external support can only have limited duration in 
time, country ownership should be built and each project should clearly detail a “devolution 
strategy” or “exit strategy” whereby national resources progressively replace external funds 
in the project operation. Generating data and information products that meet the requirement 
of the widest range of users, as well as linkages with national or regional Water Resources 
Management plans, will greatly contribute to ensuring long-term sustainability of projects.  
 
3.6.1.3 Linkages between HYCOS programmes and national as well as basin IWRM plans 
are required and would assist in raising the profile of hydrology in participating countries. 
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3.6.2 WMO Fundi ng 
 
3.6.2.1 The WMO Secretariat briefed WIAG on the development stages of HYCOS projects 
and how WMO supports all the preparatory activities from its regular budget until the project 
proposal is prepared for circulation to potential donors. It was pointed out that such 
preparatory activities involve fact finding missions, organizing planning meetings to 
interested countries and recruiting consultants. It is becoming increasingly difficult for these 
activities to be covered by the HWR regular budget and hence, there is a need for them to be 
supported from extra budgetary resources. In this regard, WMO charge a minimal 
percentage for each project to support the WMO role in the project and also enable financial 
support for developing new components.  
 
3.6.2.2 The Secretariat encouraged WHYCOS partners to consider including a provisional 
budget line for WMO funding when they are preparing the project budget. It was 
recommended that participating countries should clarify with donors during their negotiation 
the importance of the WMO role and the benefits to be obtained for the associated funding.  
 
3.6.3 Collaborating Centres  
 
3.6.3.1 The meeting recognized the value of the proposal to establish WHYCOS 
Collaborating Centres which would provide feedback on regional needs, bring their specific 
expertise into the programme and contribute to the identification and development of new 
components.  
 
3.6.3.2 The WIAG members noted that WMO is finalizing Terms of Reference (TOR) for the 
criteria for selection of Collaborating Centres. They were pleased to note that WMO is 
finalizing an MoU with IRD as a potential partner, who can be associated with capacity 
building activities. The meeting recommended that other institutions be approached to 
explore their willingness to be Collaborating Centres such as ITC and UNESCO/IHE. It was 
also recommended that at least one centre be identified for each region. 
 
3.7 HYDROLOGICAL INFORMATION SYSTEMS (Agenda item 7) 
 
3.7.1 The WIAG members were invited to consider the requirements for future HYCOS 
projects particularly the type of hydrological information systems (HIS) required to meet the 
needs of the different HYCOS projects. The objective of the discussion was to obtain 
feedback and comments on the HIS requirements vis-à-vis the different HYCOS projects, 
and any suggestions on the review process and evaluation.  The discussion also addressed 
issues such the instrumentation and observation systems and data transmission systems 
that feed into the information system. 
 
3.7.2 Requirements for operational needs including types of communication systems (for 
example manual, radio, telemetry and satellite), database structures, cost of installation and 
operation, maintenance of systems, support, compatibility, data transfer, dissemination of 
information/products to end users, groundwater, water quality parameters, logger interface, 
and triggering of alarms were discussed. 
 
3.7.3 Mr van Biljon noted that development of a database is not always an easy task. He 
proposed procurement of an “off-the-shelf” system that meet the requirements of the HYCOS 
component. Participants requested the Secretariat to provide an inventory of the software 
used/to be used in the current/proposed HYCOS projects, which could provide a base for 
preparing an initial assessment.  
 
3.7.4 Ms M. Shrestha pointed out the issue of selecting the best data transmission 
technology and that this should be decided in relation to the need for the data/information. 
The importance of using both existing and advanced technology to get data and information 
to the community and end-users was emphasized. 

 



- 25 - 

3.7.5 Ms C. Manusthiparom of Mekong-HYCOS talked about two functionalities of 
equipment: telemaintenance and warning/alert message/voice. The telemaintenance function 
is required to fix station equipment problems (to some extent) from the Regional Data 
Terminal (as opposed to requiring site visits). It was also suggested that the HIS should be 
able to link with other systems. Warning/alert capabilities were seem as important in flood 
forecasting situations and related to at site capabilities.  The need for software and systems 
that poll a range of data transmission and instrument types was also raised. 
 
3.7.6 The WIAG members noted from reports on the implemented components that one of 
the major factors jeopardizing the success and sustainability of HYCOS component was the 
inappropriateness of the telecommunication technology adopted and the failures of electronic 
equipment exposed to harsh environmental conditions. It was recommended that satellite 
telecommunication should be only an option among others (for example, manual, radio, 
telemetry), particularly when cheaper and more reliable equipment solutions may be suitable 
to a project.  
 
3.7.7 An optimal balance between simple, basic equipment and the need of taking 
advantage of the most modern technology should be the guiding principle in any technical 
choice. WMO was invited to raise the issues and concerns of users of observation and 
transmission equipment with the Association of Hydro-Meteorological Equipment Industry 
(HMEI) in order to develop solutions which better meet the needs of developing and 
developed countries.. 
 
3.7.8 It was also recommended that, in the implementation of projects, the tendering 
procedure for the selection of suppliers of equipment should be arranged in such a way to 
take into account the equipment already in place and to avoid countries being provided with 
a multiplicity of incompatible instruments. Furthermore, in project planning, appropriate 
strategies should be put in place in order to ensure that country can, by the end of the 
external financial support, take over the maintenance and operation of networks and other 
new technologies made available through the project. 
 
3.7.9 The WIAG noted that the projects so far implemented had not developed fully 
compatible data transmission and managements systems. It recommended that WMO 
Secretariat place greater emphasis on this issue, to ensure that data and information 
generated by the different HYCOS are available in a form that contributes to WHYCOS 
goals.   
 
3.7.10 The meeting recognized that beyond providing a channel for telecommunication, 
satellites technology could play other roles in the implementation of the WHYCOS 
programme. Satellite based technologies, including those demonstrated during the technical 
conference, can help in enhancing the observation capabilities by providing additional data 
and variables (such as soil moisture, vegetation cover, etc) or (through satellite altimetry) 
complementing and integrating ground observations. WIAG agreed that it would be beneficial 
to work towards a further integration of satellite observation into WHYCOS programme and 
its components. 
 
3.8 ANY OTHER BUSINESS (Agenda item 8) 
 
Equipment Selection 
 
3.8.1 Ms Manusthiparom requested WIAG members to consider the development of a 
WHYCOS standard for the equipment selection process.  She stressed the need of having a 
demonstration period for selected equipment and the value of visiting stations equipped with 
the short-listed equipment to ensure the most suitable selection of equipments for the 
project.   
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WHYCOS Guidelines Languages 
 
3.8.2 The Secretariat informed WIAG that currently the WHYCOS Guidelines are only 
available in English. WIAG were pleased to note that WMO plan to translate the current 
version into other languages. It was noted and appreciated that the Web page is currently 
designed to provide services in both English and French. 
 
Countries belong to more than one HYCOS 
 
3.8.3 The Secretariat informed WIAG that countries belong to two or more HYCOS 
components will benefit from all of the projects.  It was clearly indicated that for such 
projects, stations from each HYCOS will be linked and the regional databases for the two 
projects will be also linked. 
 
Sustainability of HYCOS projects 
 
3.8.4 Regarding funding and financial problems faced by developing countries, it was 
pointed out that it is difficult to convince government and funding agencies of the importance 
of obtaining data from HYCOS projects. Further, some countries commit themselves for 
operation and maintenance but eventually find out that they cannot afford it. The WIAG 
members urged participating countries to allocate reasonable fund in their national budget to 
support HYCOS projects. 
 
3.8.5 The importance of the three components of sustainability of HYCOS components: (1) 
commitment of the countries; (2) robustness of project elements; and (3) capacity building, 
was emphasized. It was agreed that commitment from the countries should be at the highest 
political level. 
 
Data Rescu e 
 
3.8.6 The chairman informed the meeting about the Data Rescue Pilot Projects that have 
been implemented in Africa.  He suggested that future HYCOS projects should consider 
incorporating a data rescue activity if that is an issue for the project. The WIAG urged the 
participating countries to provide all of their available their data to the HYCOS databases, 
where practical. 
 
WIAG Sess ions 
 
3.8.7 The WIAG members realized both the value of the sessions and the importance of 
holding the sessions on annual basis when possible. They also appreciated the holding of 
technical conference with this session. They requested the WMO Secretariat to continue its 
efforts to enable the organization of the WIAG session every year in conjunction with a 
technical conference. It was also proposed that the next session be held at one of the 
HYCOS Regional Centers.  
 
Side Meetin gs 
 
3.8.8 The Secretariat arranged for meetings with the WHYCOS stakeholders as well as 
financial and technical partners who requested such meetings, these included SADC, NBA, 
IGAD, SOPAC, ICIMOD, MRC, ITC, WB and AWF.  
 
3.8.9 During these meetings WMO discussed important issues relating to development of 
HYCOS projects and the role of each of the partners. Technical and financial matters as well 
as areas of cooperation with WMO were discussed. It was agreed on the following: 
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a) There is a need to prepare and sign the MoU between WMO and SADC and 
for it to clearly identify the role of each organization in the implementation of 
SADC-HYCOS Phase II. 

b) To ensure smooth implementation of any HYCOS project and enable 
transparent and easy accountability for the funds, a special account for the 
project should be opened for the Project Management Unit (PMU) to facilitate 
financing the project activities. The Project Manager will be accountable to the 
Steering Committee for justification of any expenditure. He should also provide 
quarterly financial report to the SC members as stated in the project 
documents. 

c) SOPAC and WMO will cooperate and work more closely in the preparatory 
work for implementing Pacific-HYCOS. 

d) NBA will collaborate with the project coordinator of Volta-HYCOS to ensure 
synergy between Niger-HYCOS and Volta-HYCOS projects. 

e) WMO will provide its expertise to RMC and ICIMOD to ensure successful 
implementation and assist in securing fund for HKH-HYCOS and Mekong-
HYCOS. It was also agreed to involve all partners in any preparatory work or 
negotiations in the future. 

f) WMO will continue its cooperation with IGAD to secure funds for IGAD-
HYCOS. 

g) WMO and World Bank will continue discussions on areas of possible 
cooperation for assisting the Kenya government in the implementation of Lake 
Victoria Flood Strategy and on WMO involvement in WB Groundwater 
projects. 

h) WMO will assist NBA, Volta Basin and Lake Chad Basin countries in their 
efforts to secure funds from the African Water Facility for funding or co-
financing their projects.  

i) WMO will have further discussions with ITC to identify areas of cooperation 
with a focus on capacity building and new technologies for date and 
information management. 

j) Realizing the important role of IRD in developing and promoting HYCOS 
projects, WMO will complete the necessary arrangement to sign an MoU 
between WMO and IRD as WHYCOS Collaborating Centre.  

 
3.9 ADOPTION OF THE REPORT OF THE MEETING (Agenda item 9) 
 
3.9.1 The meeting adopted the report of the technical conference and the 7th WIAG session 
and requested the WMO Secretariat to finalize the text, making the necessary editorial 
amendments, and distribute copies of the report to all participants and WIAG members. 
 
3.10 CLOSURE OF THE MEETING (Agenda item 10) 
 
3.10.1 At the close of the meeting Mr B. Stewart, the chairman, thanked the participants for 
their active part in, and valuable contributions to, the discussions as well as D/HWR and the 
Secretariat staff for the support provided to the meeting.  
 
3.10.2 He was pleased to note that the meeting had had fruitful discussions and taken 
important decisions and provided an excellent opportunity for all WHYCOS partners to 
exchange experience and to be informed of the new technologies.  He noted that the next 
few years would be critical to the success of WHYCOS and stressed that the successful 
implementation of some of the HYCOS projects would be essential if the WHYCOS initiative 
were to be realised.  He noted however that there was a very strong base on which to 
proceed over the next few years. 
 
3.10.3 The meeting was closed on Thursday 2 February at 13:00 
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AGENDA 
 
 
 
TECHNICAL CONFERENCE 
 
1. LAUNCH OF WHYCOS GUIDELINES AND WEB PAGE 

• OPENING OF THE MEETING  
� WIAG Chairman 
� Guest of Honour 
� WMO Secretary-General 

• LAUNCHING OF GUIDELINES AND WEB PAGE 
 
2. WHYCOS AND TRANSBOUNDARY RIVER AND LAK E BASIN MANAGEMENT 

• Niger-HYCOS (Mr O. Ould Aly-NBA) 
• Volta-HYCOS (Mr J. Tumbulto – Project coordinator) 
• Mekong–HYCOS (Dr C. Manusthiparom-MRC) 
• Lake Chad–HYCOS (Mr J. Bassier- Consultant) 
• Aral–HYCOS (WMO Secretariat) 

 
3. WHYCOS AND INTERNATIONAL I NITIATIVES 

• Monitoring for Environment and Sustainable Development (Mr Y. Crevier-
CSA)  

• WMO Regional and Development Activities (Mr P. Taalas-WMO) 
• WMO Information System –WIS (Mr D.C. Schiessl-WMO) 
• POLAR YEAR and Arctic–HYCOS (Mr A. Snorrason- Iceland) 
• TIGER Initiative (Mr D. Fernandez-ESA)  
• Water Monitoring Alliance (Mr P.A. Fall-WWC) 

 
4. WHYCOS AND ECONOMIC AND REGIONAL GROUPS 

• SADC-HYCOS Phase II (Mr S. van Biljon - SA) 
• IGAD-HYCOS (Mr M. Karaba - IGAD Secretariat) 
• Carib–HYCOS (CMO/WMO) 
• Hindu Kush Himalaya–HYCOS (Ms M. Shrestha-ICIMOD) 
• Pacific–HYCOS (Mr M. Overmars-SOPAC) 

 
5. FINANCING HYDROLOGICAL DATA INFORMATION SYSTEMS 

• Lake Basin Management Initiative - Information Needs and Financing Options 
(Mr R. Hirji – World Bank) 

• African Water Facility (Mr T. Woudeneh - AWF) 
• The EU-Water Facility (Mr M. Overmars-SOPAC) 
• Economic Value of WHYCOS products (Mr S. van Biljon - SA) 

 
6. CAPACITY DEVELOPMENT 

• Data Management (Mr B. Stewart, President, CHy-WMO) 
• Capacity Development under HYCOS (Mr A. Tyagi-WMO) 
• Training Needs (Mr J. Wellens-Mensah, vice President, CHy) 

 
7. HYDROLOGICAL INFORMATION SYSTEMS 

• Inter-comparison of Hydrological Information Systems (Mr M. Frigon–Canada) 
• Global monitoring of inland surface water using multi-mission satellite radar 

altimetry (Prof. P. Berry-UK) 
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• The River-Lake processing scheme and the Near Real Time Pilot Demo, 
Africa and more (Dr J. Benveniste – ESA) 

• Geo-Information System (Mr C. Mannaert–ITC-Netherlands) 
• Enhanced Flood Forecasting Through the Use of Downscaling and 

Uncertainty Assessment (Mr J. Høst-Madsen, DHI-Denmark) 
•  Towards a Water Secure Kenya Water Resources Sector 

Memorandum(Mr R. Hirji – World Bank) 
 

 
SEVENTH SESSION OF WIAG  
 
1. CONSIDERATION OF THE REPORT OF THE SIXTH MEETING OF THE WIAG 

(NOVEMBER 2003) 
 
2. WMO FLOOD INITIATIVE AND WMO/GWP ASSOCIATED PROGRAMME ON 

FLOOD MANAGEMENT 
 
3. STATUS OF THE WHYCOS PROJECTS 
 
4. HYDROLOGICAL DATA AND PRODUCTS  
 
5. COOPERATION BETWEEN WMO AND WHYCOS PARTNERS 
 
6. GENERAL POLICY ISSUES OF THE WHYCOS PROGRAMME 
 
7. HYDROLOGICAL INFORMATION SYSTEMS 
 
8. ANY OTHER BUSINESS  
 
9. ADOPTION OF THE REPORT OF THE MEETING 
 
10. CLOSURE OF THE MEETING 
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