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SUMMARY
The present document sets out the framework for the implementation of the Niger river
basin hydrological observing system, designated Niger-HYCOS. It is based on a
provisional document prepared in 2003 by the World Meteorological Organization (WMO),
in collaboration with IRD (Institut français de Recherche pour le Développement) and at
the request of the Niger Basin Authority (NBA).
Since 1993, WMO has been instituting the promotion of a world hydrological cycle
observing system (WHYCOS) (Rodda, J.C. et al., 1993), based on a global network of
reference stations transmitting data in real or near real time, if possible via World Weather
Watch meteorological satellites. The aim is to enable the development of national, regional
and international databases supplied with high quality, coherent and continually updated
readings on river discharge, water quality and certain climatic variables. The NigerHYCOS project is intended to serve as a component of this global network and to be
developed in an area covering the large transnational basin of the Niger river.
This document sets out the terms of reference for the project, as well as its principal
stages. NBA is to be the Executing Agency for the project and will play host to the
Regional Project Centre at its headquarters in Niamey, Niger. The National Hydrological
Services of the nine NBA member countries (Benin, Burkina Faso, Cameroon, Chad, Côte
d'Ivoire, Guinea, Mali and Nigeria) will be the additional project stakeholders. Financial
support for project implementation is being offered by the Agence Française de
Développement (AFD), whilst IRD and Regional Training Centre for Agrometeorology and
Operational Hydrology and their Applications (AGRHYMET) are collaborating as technical
partners. Through synergy with other programmes currently being undertaken (VoltaHYCOS, GIRENS, etc.) in participating countries, it will be possible to draw on the
experiences gained during similar projects in the region in the course of implementation.
Good governance of the project will be ensured by means of various structures,
particularly the Steering Committee (SC), which will ensure that project activities are
properly executed and that follow-up, monitoring and appraisal are successfully conducted.
The ultimate objective of the Niger-HYCOS Project is to establish a system of useful
information on water resources at the basin level fed with recent, high-quality data easily
accessible to all user groups, with a particular emphasis on use of internet technology.
With this in mind, the project will seek to strengthen technical and institutional capacity
within the NHSs of the partner countries, enhance hydrological observing networks, in
particular by making use of a range of telemetering technology, encourage the
development of national and regional databases, promote regional cooperation and
organize appropriate professional training programmes.
The duration of the project is three years, including a six-month initial phase that began in
April 2005 and which involved the drafting of a detailed institutional, technical and financial
project schema, the subject of the present document. The estimated total cost of the
project is €5.3 million. Donor contributions amount to €4.1 million, whilst other partners and
member countries are contributing €1.2 million. The cost of the preparatory phase is €233
900.
A grant of €3 million has been secured from AFD, and NBA is currently seeking the
remainder (€1.1 million), with support from WMO. Project activities have been organized in
such a way that they can be implemented as and when funding is available, whilst
additional funds are sought. On this basis, it is anticipated that a network of 95 hydrometric
stations will be set up, including some with telemetering capability.
v
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1.

INTRODUCTION : CONTEXT OF THE NIGER-HYCOS PROJECT

The Niger-Hycos Project represents Phase III of the HYDRONIGER Project, which was
implemented between 1980 and 1991 with funding from UNDP, the EEC, the OPEC
Special Fund and the NBA Member States, with WMO acting as the Executing Agency.
The main outcomes of this project were as follows :
-

Establishment of a real time data collection network comprising 65 data collection
platforms (DCPs)
Establishment of an operational hydrology data bank
Construction of flood prediction models
Training of staff at the NBA Executive Secretariat and in Member States in all areas
of project activity
Procurement of major consignments of transport and hydrological equipment
Construction of buildings to house regional and national forecasting centres.

Some of these assets, including the hydrological equipment, have become obsolete, whilst
others remain serviceable and will be of use in the course the Niger-HYCOS Project. This
will in some cases require renovation and/or additional equipment. It should be noted that
following the cessation of foreign assistance, the NBA Executive Secretariat and the
Member States worked hard to pursue HYDRONIGER activities wherever possible. This
has enabled fifty DCPs to be converted from the ARGOS to the METEOSAT broadcasting
system in order to comply with HYCOS standards.
The seventh Summit of Heads of State and Government of the Niger Basin Authority
(Abuja, Nigeria, February 2002) and other NBA bodies reaffirmed the will on the part of the
Member States to harness this institution as a tool for regional cooperation and economic
development. It therefore requested its Executive Secretariat to maintain contacts with
development partners in order to establish a genuine policy of integrated natural resources
management in the basin with a view to achieving sustainable development. A hope was
also expressed that a clear, shared vision covering the full range of natural wealth within
the basin could be developed with the support of development partners. Such an approach
required an understanding of development concerns at a basin-wide level. With a view to
the above, fourteen themes or sectors of activity were chosen by NBA to form the
backbone of a study into basin development opportunities and obstacles in each Member
State, particularly in terms of water resources.
Indeed, despite the wealth of natural resources within the Niger basin, its inhabitants live in
difficult and precarious conditions, as evidenced by the recurring famine suffered by the
countries of the region. In particular, coordinated and collaborative water resource
management can serve as a catalyst for regional integration, both at a political and
economic level, offering considerable benefits. This type of management can bring about
the expansion of food production and hydroelectric energy, and the development of
transport, industry and many other related activities contributing to regional development.
Furthermore, it is a fundamental prerequisite for environmental protection.
Poor water resource usage and inappropriate management policies can often give rise to
increased wastage and hence a reduction in flow that may reach ecologically dangerous
proportions. This situation has been aggravated by increasingly widespread water
pollution, which limits the volume of water available for many uses, and by recent climatic
change, characterized by a considerable decrease in water resources in the Sahel region.

Within the framework of an integrated approach to basin-level development, it is necessary
to first of all gain a better awareness of the water potential of the basin. This is the main
objective of the Niger-HYCOS Project. The project aims particularly to supply high quality,
coherent and continually updated information on the surface water resources of the basin
and particularly the fluctuations displayed by each geographical, seasonal and pluriannual
variable. Quantitative knowledge of the resource and its variability will enable its usable
portion to be defined and will offer a basis for reflection and agreements on resource
sharing between States (taking into account resource use by the entire riparian population)
and at a regional level, with a view to striking a balance between different and sometimes
opposing types of water usage. In addition, such information will provide support and
direction for decision making, whilst also giving a clearer idea of the issues and
possibilities within the basin, thereby allowing actions to be prioritized in such a way as to
optimize the benefits enjoyed by the entire riparian population. In addition to drawing on
the experiences gained during similar projects in the region, this project will benefit from
synergy with other projects currently in operation.
Following a brief overview of the development of the HYCOS system in tropical Africa and
the state of current knowledge of the hydrology of the Niger river, this document will
provide a broad outline of the programme and its objectives, as well as modalities for its
implementation. The first section of the document offers a brief introduction to the various
project stages, with references to a number of annexes containing more detailed
information.
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2.

THE DEVELOPMENT OF HYCOS IN WEST AND CENTRAL AFRICA

2.1

Main objectives of HYCOS

2.1.1 Long-term objectives
The hydrological cycle, i.e. both terrestrial and atmospheric phases, is a constraint for life
on earth, the social sphere (socio-economic development) and the biosphere within which
this development takes place. It is essential to understand this cycle and monitor it
regularly on different spatio-temporal levels. Comprehensive information systems which
can handle all operations, from collection to dissemination of data and derivative
information, are needed to understand and monitor the cycle.
Bearing in mind that the majority National Hydrological Services (NHSs) of the States
within the West and Central African subregion (AOC) lack sufficient funds to supply this
information and that regional cooperation in this area must be strengthened, the
development objective of the AOC-HYCOS Project is to contribute to a sustainable revival
of these national and regional information systems and their appropriation by the States
within the subregion. This will enable hydrological issues to be incorporated into national
and regional sustainable development policies aimed at safeguarding the environment.
2.1.2 Short-term objectives
Implementation of AOC-HYCOS will enable the following immediate objectives to be met:

2.2

i)

The establishment of an operational and reliable regional system for the
collection, transmission and storage of data on the state of water resources,
in real or near real time, based on a network of hydrological stations.

ii)

Participation in enhancing national and regional capacity in terms of
assessment, monitoring and management of water resources to meet the
requirements of sustainable development, environmental protection and
preservation of biodiversity.

iii)

Exchange and dissemination of relevant data and information on water
resources, in particular making use of the opportunities afforded by NICT,
and enhanced technical and scientific collaboration at a subregional scale.

Lessons learnt from the AOC-HYCOS Pilot Project

In 1997, at the request of the French Ministry of Cooperation and Development, the World
Meteorological Organization (WMO) prepared a pilot project for a hydrological observing
system for the whole of West and Central Africa (AOC-HYCOS). The cost of the project,
which could eventually involve up to 23 countries within this subregion over a period of five
years, was estimated at 36 million French francs (around US$5 million).
In view of this costly budget, requiring synergy between a number of different funding
sources (international, European, regional and bilateral), France financed an AOC-HYCOS
Project pilot phase, at a cost of two million French francs (FF 2 000 000), initially
anticipated to last 18 months as of January 2000. This project involved the NHSs of 11
countries that had officially expressed their interest to WMO (Burkina Faso, Cape Verde,
Chad, Gambia, Ghana, Guinea, Mali, Mauritania, Niger, Nigeria and Senegal). The
implementation of this pilot phase was discussed during a meeting held in Ougadougou,
Niger-HYCOS
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Burkina Faso (December 1999). Those present were in favour of a joint proposal by the
Niger Basin Authority (NBA) and the CILSS Regional Centre (AGRHYMET) to provide
technical cooperation during the AOC-HYCOS pilot phase and to manage the regional
database and its associated internet server, i.e. to operate the Regional Pilot Centre
(RPC).
The central objective of the pilot phase was to transfer control to a regional institution and
to develop the Hydrological Observatory of West and Central Africa (OHRAOC), devised
and operated by the Institut de Recherche pour le Développement (IRD, formerly
ORSTOM). The server and complete set of archives were transferred to Niamey in
September 2000 and the website can be accessed at : http://aochycos.ird.ne. In addition,
the RPC entered into a technical and financial agreement with each NHS setting out the
conditions for project data collection. Each agreement contains, in particular, a list of
stations to be monitored by the NHSs in the course of the project.
The AOC-HYCOS Pilot was completed at the end of 2003 and implementation was
generally satisfactory. Very real difficulties were of course experienced. On the one hand,
these could be put down to the complexity of the OHRAOC tools and the limited general
development of the internet in Niger and on the other, to the delays in accessing and
transferring funds at the beginning of the project. A final contributing factor was the lack of
cooperation on the part of certain participating countries in terms of fulfilling contractual
obligations towards the RPC (supplying data, financial and technical reports).
Moreover, members of the RPC were not able to participate full-time in RPC activities,
meaning that despite the valuable assistance of IRD, it was not possible to achieve all of
the results anticipated. Nevertheless, the pilot site is fully functional and the RPC was
commended for the results it had achieved by the WIAG (WHYCOS International Advisory
Group) at its meeting in January 2003 in Geneva.
The OHRAOC tools open up significant opportunities to respond to the concerns of water
stakeholders. However, in the absence of a user’s manual, it is currently difficult for them
to be maintained. In the course of the Niger-HYCOS project, these tools should be
reviewed and adapted to suit a less complex IT environment.
These concerns, along with the necessary arrangements for transferring the tools to
the RPC, have been taken into account within the Niger-HYCOS project framework.
The agreements to be signed by the stakeholders for the implementation of the
project contain clear definitions of responsibilities, as well as the penalties incurred
in the case of failure to comply with commitments.
2.3

Moving from regional to large basin-scale development strategy

In December 2000, with a view to updating the AOC-HYCOS project document presented
in 1997, the WMO Secretariat prepared a strategy note (WMO, 2000) for the development
of the West and Central African hydrological cycle observing system (AOC-HYCOS).
This note drew on the experience gained during the implementation of previous or current
HYCOS components, particularly with regard to ownership of projects by participants, their
sustainability in the long term, governance and funding.
Experience has shown that the mere fact of a country belonging to a larger socioeconomic or political grouping is not always sufficient to generate ownership of a
hydrological project. This is due to the fact that “regions”, and even “subregions” are
Niger-HYCOS
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very large and heterogeneous entities and that, depending on the country in question,
problems connected to water resources may differ widely. On the other hand, location
at some point along the upper or lower reaches of a transnational water course clearly
serves to generate greater interest, and hence a greater sense of project ownership,
amongst participating countries. Such a configuration should therefore be favoured
during future HYCOS projects.
Assuming that the intended lifespan of a water resources information system is to be
measured in decades, the project should be conducted under the auspices of effective
and permanent regional organizations with an clear interest in the topic of water
resources. Participation and involvement by transnational basin organizations should
be sought and encouraged in the development of future HYCOS projects where these
exist and can be seen to play an effective role in matters relating to regional water
resources.
As noted earlier, the overall AOC-HYCOS project could involve up to 23 countries over
a period of five or more years. This entails high project costs beyond the scope of a
single bilateral donor, such that joint contributions from various sources (international,
regional and bilateral) must be anticipated. With a schema such as this, involving
different funding sources, difficulties arise in synchronizing all of the contributions prior
to the intended starting date for the project.
In short, these points relating to ownership, sustainability and project funding provide solid
arguments in favour of an implementation strategy for the AOC-HYCOS project involving
components corresponding to geographical areas below the subregional scale, and WMO
considers that AOC-HYCOS should be rolled out via projects corresponding to large
transnational drainage basis, wherever this is justified and feasible.
Each of these components could be launched as stand-alone units, depending on the
willingness expressed by participants and the availability of funding. Nevertheless, a
sufficiently close relationship should be maintained between these components, via an
information network, to achieve the final objective of a water resource information system
appropriate to the AOC zone as a whole/
From the point of view of hydrographic criteria, the geographical characteristics of West
and Central Africa favour a subdivision of the HYCOS project into elements corresponding
to large transnational drainage basins. Indeed, as noted by the World Bank, African water
resources are predominantly generated within such large basins. To the south of the
Sahara, 17 basins larger than 100 000 km2 cover 35 out of the 41 countries in the region.
The AOC subregion contains six basins larger than 100 000 km2 and six more of between
30 000 and 100 000 km2 in area. The Congo, Lake Chad, Niger, Senegal and Volta basins
are among the most noteworthy large transnational drainage basins in the subregion.
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3.

THE NIGER-HYCOS PROJECT FRAMEWORK

3.1

Geographical framework

The Niger is the third longest river in Africa (4 200 km) and the fourteenth longest in the
world, ranking ninth in terms of drainage basin size (2 170 500 km2, with an active
watershed covering 1 500 000 km2 ). Its drainage basin is located between latitude 28oN in
Algeria and 4oN in the Gulf of Guinea, where it discharges into the Atlantic. From west to
east, the basin ranges from longitude 11.5oW on the Fouta-Djalon plateau in Guinea to 15o
East in Chad. The Niger rises in the Fouta-Djalon range in Guinea, a region of high
plateaux lying at an average altitude of 1 100 m. It flows in a northeasterly direction and
during the wet season, forms a vast floodplain in Mali referred to as the Inner Delta or lake
basin. Beyond the Inner Delta, the river forms a loop within Mali. It then flows due
southeast to Nigeria, where it merges with the Benue and discharges into the Atlantic
Ocean. Its geographical basin, comprising extensive desert zones, floodplains and
swampland, is characterized by large valleys that are progressively drying up.
The active watershed of the Niger river is shared between nine West and Central African
countries (signatories to the NBA Convention): Benin, Burkina Faso, Cameroon, Chad,
Côte d’Ivoire, Guinea, Mali, Niger and Nigeria. Table 1 shows the proportion of total basin
area (represented in Figure 1) within each country (figure 2). The inactive basin essentially
concerns Algeria, Mali and Niger.
The Niger River plays a vital role within the region and the countries through which it flows.
It caters for the needs of the riparian population, particularly in terms of a range of food
production (agriculture, fisheries, animal husbandry). The floodplains are generally used to
cultivate rice, cotton and wheat, along with a variety of market garden crops. The Niger
river region provides a habitat for more than 130 aquatic species, some of the most
noteworthy of which are fish, hippopotami, crocodiles and manatees. Moreover, the
significant plant biomass, a product of the extensive wet zones, represents a unique haven
of biodiversity and an essential barrier against desertification.

Country
Benin
Burkina
Faso
Cameroon
Chad
Cote
d'Ivoire
Guinea

Area within
the active
Niger river
basin
(km²)
46 384

% of
total
area

Contribution
%
to discharge
of total
(km3/year)
discharge

2

3

1.6

83 442

4

1

0.5

87 900
20 020

4
1

34
1.6

18.7
0.9

23 770

1

4

2.2

97 168

5

36
19.8
Below rate of
Mali
578 850
29
0
loss
Below rate of
Niger
427 323
21
0
loss
Nigeria
629 545
32
117
64.3
Total
1 994 402
100
182
100
Table 1 : Niger river basin area and average annual
discharge contribution by country (NBA and Olivry, 2002)

Benin
Chad

Burkina Faso
Cam eroon
Cote d'Ivoire

Nigeria

Guinea

Mali

Niger

Figure 1 : Area within the active Niger river basin
by country (NBA)

It can be seen that 82 percent of total basin area is divided between three countries
(Figure 1). However, given the spatial distribution of precipitation within the basin, the
contribution of a particular country to river discharge can, as indicated in Table 1, differ
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markedly from its drainage basin surface area ranking. For example, the four percent of
total area found in Cameroon accounts on average for 34 km3 per year, i.e. nearly 19
percent of total annual river discharge. Mali, on the other hand, is ranked second in terms
of area (26 percent of the total) but exhibits a negative river discharge contribution. Indeed,
water loss from the Niger as it crosses Malian territory is estimated at nearly 30 km3 during
an average year, whilst contribution to annual river flow amounts to only 15 km3 (Olivry,
1986 and 2000).

Figure 2: NBA member countries and the active watershed (source : NBA)

3.2

3.2

Climate and precipitation

Climate and precipitation

The natural environment of the basin is determined to a large extent by climatic factors,
particularly rainfall and temperature. Temperatures decrease from north to south, with
maximum values close to 50o C in Sahelian and semi-desert zones in the north. Humidity
is below 20 percent in the north but can exceed 90 percent towards the mouth of the river
in the south. On average, annual evaporation varies between 1400/1500 mm in the Gulf of
Guinea and 2200 mm or above in the North.
It should be underscored that in line with observations on global warming from other areas
of the world (IPCC, 2001 a and b), analysis of data from the region shows an increase in
average daily temperatures for the period 1971-2000 compared to the rise over the
reference period of 1961-1990. In Cameroon, for example, an average increase in daily
temperatures of around 0.2oC was recorded country-wide, compared with a 0.4oC increase
for the period 1990-2002 (Sighomnou, 2004). The repercussions of this state of affairs in
terms of availability and management of water resources, particularly in relation to
evaporation, are significant and should be taken into account. Furthermore, even minimal
changes in temperature can have a major effect on production in the agricultural sector, on
Niger-HYCOS
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which a very large proportion of the subregional economy is dependent. For example
studies have shown that an increase in temperature of 3oC leads to an increase of about
26 percent in the amount of water needed for irrigation, owing to an increased rate of
evapotranspiration (Sharma, 2003).
Precipitation
Precipitation is very enevenly distributed across the basin, as can be seen from the map
charting annual mean precipitation between 1951 and 1989 (Figure 3). The upper Guinean
basin is situated in a zone where rainfall varies between 1 200 and 2 500 mm, whilst the
section of the basin located in Nigeria experiences rainfall of between 1 000 and 4 000 mm
and the rest of the basin in Mali and Niger is situated in a zone where rainfall averages
between 100 and 1 000 mm.

Figure 3 : Mean interannual precipitation (1951-1989) (L’Hôte and Mahé, 1996)

In addition to the abovementioned spatial rainfall variability, interannual variability can also
be seen, characterized over the last three decades by a significant decrease in mean
rainfall. This decrease is less marked in the Gulf of Guinea region (-10 to –20 percent), but
can reach noteworthy levels (-30 to -40 percent) in the Sahelian region (Nicholson S.E.,
1998; Servat et al., 1998; Ouedraogo M., 2001, Ardouin, 2004, Sighomnou, 2004). In the
Sahelian zone, the reduction in precipitation has led to a north-south shift of interannual
isohyets by up to 250 km (L’Hôte et Mahé, 1996 ; Paturel et al., 1997 ; L'Hôte Y. et al.,
2002 ; Sighomnou, 2004). As an illustration of this, Figure 4 shows the trends in annual
precipitation indices at various observation points in the region.
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Annual rainfall index at Bamako
Standardized composite
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Annual rainfall variability at Niamey: deviation from the mean
(mm)
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Deviation from mean (563 mm)

-400

1966

Deviation (mm)

300

Figure 4: Examples of rainfall variation within the Niger river basin (Source: NBA)

Studies of historical data (Nicholson, S.E., 1998) show that the region experienced other
drought periods during the twentieth century (the years 1910 and 1940), although the
recent drought stands out for its particularly long duration. As well as upsetting longestablished cultural practices, such climatic fluctuations pose serious problems for
agriculture, which is essentially rain-dependent, as well as rendering the socio-economic
situation of the region increasingly precarious.
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3.3

Hydrography and hydrology

The Niger basin can be subdivided into four homogeneous parts (Brunet-Moret Y. et al.,
1986)
THE NIGER BASIN AND ITS ECO-REGIONS

INNER DELTA
MIDDLE NIGER

UPPER NIGER
LOWER NIGER

Figure 5 : The different zones of the Niger basin

The Upper Niger: This zone is the “water tower” of the Niger river and offers significant
potential in terms of regularizing river discharge. The zones downstream from the
highlands are currently experiencing a major upsurge in mining and forestry activities, both
of which provide a source of revenue bit which are potentially damaging to the
environment (water pollution, sediment transport). Currently, the only large-scale water
control structure located in the upper reaches of the river is the Sélingué dam on the
Sankarani, a tributary of the Niger river. The dam lake has a capacity of 2 billion m3 and
enables hydroelectric energy to be produced, as well as sustaining rice production and
improving navigation downstream from Koulikoro.
The Inner Delta of the Niger river: Located in Mali, this zone, which is prone to flooding
during the wet season, has undergone considerable development and accounts for the
majority of the country’s rice production. Production was partially increased following the
priming of the Markala dam, which provides irrigation for around 70 000 hectares of land.
The Inner Delta is home to 20 percent of the Malian population and produces around 90
000 tonnes of fish per year. During the dry season, it serves as grazing land and a source
of water for more than a million head of cattle and two million sheep and goats. The three
million animals using the pastures of the Inner Delta move between Mali, Burkina Faso
and Mauritania, with the rich delta plain taking on regional significance as a result. It also
plays an important role in the survival of aquatic birds, including species from Europe that
migrate to the area during the winter months and amass the necessary energy reserves
for the return journey across the Sahara.
The Middle Niger: By the time it enters Niger, the mean flow of the river has decreased by
more than a third compared to the upper reaches of the basin. It flows through a series of
terraces between Kandadji and Gaya. These irrigated terraces cover around 15 000
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hectares, nearly 10 000 of which are dedicated to rice production. The remaining land on
valley floors is used as pasture for around 800 000 head of cattle. Limited sections of the
valley have been granted protected status.
The Lower Niger :On entry into Nigeria, the annual mean flow of the river has increased
slightly in comparison with levels on entering Niger. It then increases by more than 450
percent following its confluence with two major left bank tributaries, one of which is the
Benue, flowing from Cameroon. This region is characterized by the high-capacity dams
used for hydroelectric generation and by its rapidly expanding industrial production.
Energy supply is principally provided by two dams : the Kainji (15 billion m3) and the Jebba
(1 billion m3), which supply 68 percent of the hydrolectric power for Nigeria and 22 percent
of the country’s total electricity output.
3.3.1 River flow regime: trends and prospects
Hydrological observation on the Niger river dates back to the early twentieth century. The
basic infrastructure put in place during the colonial period was progressively expanded by
the governments of the various countries up until the early 1980s. Since then, budgetary
constraints affecting nearly all the countries in the region, have forced them to abandon
many stations. During the 1990s, networks were cut back to a bare minimum, with
monitoring largely abandoned, or at best carried out very sporadically whilst a particular
study was being conducted. This situation is highly prejudicial to good water management
and to the planning of optimal resource usage. Indeed, given the constant fluctuations that
occur, it is essential for water resources to be monitored closely and on a permanent basis
in order to provide the reliable and continuous data needed for proper control of supply
and and sound, effective management. Against this background and in the absence of a
fully functional observation network, an urgent priority is to resume observations with a
minimum set of stations representative of the river flow regime, in order to gain a precise
idea of trends, bearing in mind the current financial difficulties being experienced by
riparian countries.
Nevertheless, a number of dissertations, theses and scientific articles on the hydrology of
the Niger river have been published on the basis of these observations ((Mahé G., 1993,
Bricquet et al., 1996, Maiga H. A., 1996 ; Olivry et al., 1998 ; Servat et al., 1998 ;
Ouedraogo M. 2001, Amani A. et al., 2002 ; Ardouin 2004). The following results emerge
and are illustrated in graphical form by Figure 6.

-

Significant runoff at Koulikoro (Upper Niger) between September and October. The
mean interannual discharge, which was 1 350 m3/s (43 km3/year) during the period
1929-1970 shrank to 1 039 m3/s (33 km3/year) for the period 1971-2002, i.e. a 23
percent reduction;

-

At the level of the Inner Delta, hydrological function is largely dependent on flow
from the Upper Niger and the Bani. Flooding is reduced or dispersed (OctoberNovember), with significant water losses through evaporation and infiltration;
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Lower Niger at Lokoja
(NIGERIA)

Middle Niger at Jidebode
(NIGERIA)

Middle Niger at Niamey
(NIGER)

Inner Delat at Dire (MALI)

Upper Niger at
Koumilkouro (MALI)

Discharge in m3/s

Figure 6: Hydrological behaviour of the Niger river by reach (Source :NBA)

-

In the Middle Niger, with a reduction in discharge of nearly 25 percent compared to
the Upper Niger, flow is chiefly dependent on input from the Upper Delta and from
right bank tributaries. Two flood events can be observed, the first of which, referred
to as local, or “white”, occurs in September or October and is primarily the result of
inflow from right bank tributaries in Niger, Burkina Faso and Benin. The second is
known as Sudanese, or “black”, and takes place in December, January or
sometimes February. Maximum flow generally exceeds that of the white flood,
depending on the year. However, it should be noted that in exceptional cases,
maximum levels during the white flood can exceed those of the Sudanese flood, as
was the case in 1988 and 2000. The mean interannual discharge at Niamey
between 1971 and 2000 is in the order of 700 m3/s (22 km3/year), as compared to
1 060 m3/s (34 km3/year) for the period 1929-1970, i.e. a reduction in the order of
34%.

-

A number of major tributaries join the Lower Niger, such as the Sokoto, the Kaduna,
and especially the Benue, the Niger river’s main tributary, with its source on the
Adamaoua plateau in Cameroon. Maximum flow can be observed in SeptemberOctober. The mean interannual discharge of the Niger upstream of Jebba and
downstream of the Kainji and Jebba dams is 1 454 m3/s. Following the confluence
at Lokoja, this increases to 5 660 m3/s (mean for the period 1915-2001). As in the
upper and middle reaches, the Lower Niger has seen a marked decrease in flow.
The mean for 1929-1970 is 6 055 m3/s (191 km3/year) compared to 5 066 m3/s (160
km3/year) for the period 1971-2001, i.e. a decrease of around 17 percent.

Figure 7 shows changes in discharge of the Niger river over the last fifty years at a series
of a typical stations.
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Mean annual discharge (m3)

General downward trend in flow between 20 and 40 percent

Figure 7 : Change in average discharge of the Niger river at a series of typical stations (Source :
NBA)

It is clear that as with other watercourses in tropical Africa, the worsening rainfall and
climatic situation over the last three decades has had a significant effect on the flow
regime (Mahé G., 1993 ; Bricquet et al., 1996 ; Maiga H. A., 1996 ; Olivry et al., 1998 ;
Amani A. et al., 2002). Depending on the basin region, reductions in surface runoff vary
between 20 and 50 percent, i.e. double the calculated decrease in rainfall. Indeed, low flow
levels involving complete cessation of discharge have been recorded, for example on the
Bani at Douna (Mali) in 1983, 1984 and 1987, and on the Niger at Niamey in 1985.
On the other hand, recent studies on the impact of climate change on water resources in
the tropical region of Africa (Ardoin, 2004 ; Sighomnou, 2004) suggest that during the
twenty-first century, there could be an increase in discharge of up to 33 percent in
Sahelian regions and decreases of 10 percent or more in southern humid regions. The
consequences of current and future climatic fluctuations on the region’s water resources
are considerable and it is for that reason that permanent monitoring is of the utmost
importance.
3.4

The population of the Niger basin

The population of the basin, comprising a large number of ethnic groups, is unevenly
distributed in spatial terms. Population distribution by country, based on recent statistics, is
set out in Table 2 and Figure 8 (Olivry, 2002).
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Burkina Faso

Country
Benin
Burkina Faso
Cameroon
Chad
Cote d'Ivoire
Guinea
Mali
Niger
Nigeria

Population
1 950 000
2 400 000
2 100 000
80 000
800 000
2 500 000
6 000 000*
2 600 000*
67 640 000
86 070 000

Chad

%
2.3
2.8
2.4
0.1
0.9
2.9
7.0
3.0
78.6
100

Cameroon

Guinea
Mali

TOTAL

Table 2 : Population distribution within
the Niger basin (Olivry, 2002)

Figure 8 : Population distribution within the
Niger basin

* : According to other sources, there are nearly 10 million Malians currently living within the Niger basin, whilst the
estimated figure for Niger would be over 8 million if the entire basin were to be considered rather than simply the active
watershed.

The basin population is predominantly young, with a high annual growth rate (in the region
of 3 percent). It is currently estimated at 104.5 million (with 80 percent in Nigeria alone)
and will have doubled by 2025 (Synthèse études multisectorielles, NBA, 2005).
In terms of water resource availability, the mean total annual discharge for the last three
years, calculated at 160 km3, with an estimated population of 90 million, gives a figure of
less than 2 000 m3 per inhabitant per year. It is generally agreed that the drought threshold
is situated at 1 000 m3 (potential resources) of water per inhabitant per year. Bearing in
mind the population growth in the countries of the region (Table 3), the strong likelihood of
highly water-intensive irrigated agriculture being stepped up and the increasing water
demands entailed by development, the vast majority of basin inhabitants are likely to face
a situation of water scarcity by around 2025. In summary, the recurrent unfavourable
climatic conditions over the last three decades require particular care to be taken over
resource exploitation. The ever-increasing demand for water, set against a background of
degradation of the resource, both in terms of quantity and quality, will inevitably lead to
competition, or even conflict, over water usage.
3.5

Socio-economic indicators

The socio-economic conditions of the basin population are generally far below the world
average, as shown by the indicators in Table 3.
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Table 3: Statistical data and projections for trends in population, GNP and GDP (drawn from the 1997
draft AOC-HYCOS project and the UNEP Pan-African Conference, Addis-Ababa, 2003).
2000
Water
Per
Area
Annual
supply
per
Country
capita
Population
(km²)
growth
capita
(millions)
GNP
3
(%) (m /inhab./y
(US$)
r)
Benin
112 620
6.3
3.33
3954
370
Burkina
274 200
2.79
300
Faso
11.5
1084
Cameroo
475 440
2.92
680
n
14.9
19192
Chad
1 284 000
7.9
2.18
5453
180
Côte
322 460
16.0
3.38
5058
610
d'Ivoire
Guinea
245 860
8.2
2.43
27716
520
Mali
1 240 000
11.4
2.83
8810
250
Niger
1 267 000
10.8
3.40
3107
230
Nigeria
910 770
114
3.16
2514
280

World
Bank
GDP
class
1
1
1
1
1
1
1
1
1

2025
Water
Per
supply per
WB
Population
capita
capita
GDP
(millions)
GNP
(m3/inhab./y
class
(US$)
r)
11. 4
2183
656
1
21. 7
532
1
577
2.8
1 20
2
5
10275
13.4
3219
319
1
1 08
29.9
2706
2
1
14.1
16064
922
2
22.7
4412
443
1
19.2
1751
408
1
234.6
1220
496
1

With the exception of Côte d'Ivoire, Cameroon and Guinea, every country has a per capita
GDP of below US$ 450. The demographic trends suggest a possible doubling of the basin
population within the next thirty years and without rapid socio-economic development to
help bring about an increase in the standard of living, the population will inevitably suffer a
deterioration in its already precarious living conditions.
In addition to a generally low level of socio-economic development, over 30 percent of the
basin population is currently at the mercy of drought events, which often take on
catastrophic proportions. Rapid environmental degradation is occurring, marked by a
drastic reduction in water resources (decrease in flooded area, more acute low flow),
desertification (loss of land and overfarming of pastureland, poor agricultural practices,
sanding-up of channels and water reservoirs), anthropogenic pollution of Niger river water
(domestic sewage, industrial effluent and pesticides) and an invasion of floating aquatic
plants (water hyacinths and water lettuce). Failure to commit to a socio-economic
development approach that covers the Niger river as a whole and protects the
environment is likely to entail a situation of near-irreversible degradation in the short term.
Against this background, coordinated development of basin-wide potential with the support
of all basin inhabitants is essentially in order to ensure the optimal and sustainable use of
basin resources, especially water resources. If this ideal situation is to be achieved, spatiotemporal management of water resources within the basin will be necessary. The
anticipated results of the Niger-HYCOS project therefore represent one of the
cornerstones of a holistic view of the development of the Niger basin, negotiated and
accepted by all Member States.
3.6

Institutional framework

The Niger-HYCOS project is to be implemented under the supervision of WMO, with
human and material resources from NBA and the National Hydrological Services of the
participating countries, whose needs will wherever possible be taken into account during
the course of the project. This team will have the added support of technical assistance
staff recruited for the duration of the project, as well as material resources set aside for the
project. Technical partners such as IRD and the AGRHYMET Regional Centre will also
offer their cooperation during the implementation of the project. A project Steering
Committee (SC) will be set up in order to adopt the yearly programme of activities and to
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maintain good project governance, ensuring in particular that tasks are properly executed
and that the project is monitored, controlled and appraised.
NBA is the Executing Agency for the project and is accountable to member countries for
the smooth functioning of project activities. It will host the Regional Project Centre (RPC)
and will establish a unit responsible for project execution, led by a Head of Project who will
ensure that the stated objectives of the project are effectively fulfilled. A detailed
presentation of the different institutions responsible for the execution and good
governance of the project and their respective duties is provided in a later section.
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4.

OBJECTIVES OF THE NIGER-HYCOS PROJECT

4.1

General objectives

The Niger-HYCOS project constitutes one of the components of AOC-HYCOS, itself an
element of WMO’s global WHYCOS programme. As such, it seeks to meet the general
objectives of that programme:
-

To establish a global network of national hydrological observing systems tasked
with providing data of consistent quality transmitted in real or near-real time to
national and regional databases via the WMO Global Telecommunications System
or any other appropriate channel.

-

To enhance the technical and institutional capacity of the NBA Executive
Secretariat and the National Hydrological Services in the Member States in terms of
collection and processing of hydrological data, and to respond to the demands of
end-users for the implementation of systems of appropriate hydrological information
on water resources and their development.

-

To promote and facilitate the dissemination and use of derivative information and
products tailored to water resources management, environmental protection and
protection of life and property against water-related risks (flooding and drought), by
the most suitable methods and in particular, harnessing the possibilities offered by
the internet.

4.2

Specific objectives

The Niger-HYCOS project will meet NBA and the participating countries’ specific
objectives by undertaking the following key tasks:

-

Establishing a common basin-wide information system on hydrology and water
resources.

-

Contributing to decision-making aimed at achieving rational water resources
management in the basin. With this in mind, the software and information
organization structure used at a regional level should also be directly applicable at
the level of each member country, thereby making the possibilities opened up by
the regional information system available at a national scale.

-

Providing support to NBA member countries in terms of organization, equipment,
training and analysis products and presentation of information on water resources.

-

Providing the knowledge base needed for a sustainable integrated approach to
water resources management, including environmental protection, at a basin-wide
level (transnational water management) and at the level of each country (integrated
management at a national scale).

-

Undertaking a major modernization of the NHSs in each of the countries within the
basin, giving them the capacity to present the data they gather in an attractive and
demand-driven way.
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-

Contributing to generating an increased interest in NHSs on the part of
governments, thereby securing a reasonable and regular budget to enable these
NHSs to provide the services rightly expected of them by the nation.
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5.

NIGER-HYCOS PROJECT STAKEHOLDERS AND BENEFICIARIES

5.1

Niger-HYCOS Project Stakeholders

5.1.1 National Hydrological Services (NHSs)
The National Hydrological Services of the nine Niger basin countries will be the key
stakeholders in the Niger-HYCOS Project. They will be in charge of maintaining the
hydrometric network, carrying out discharge measurement and collecting and presenting
field data. A degree of variation exists between the NHSs in these countries in terms of
human resources, staff qualifications and material resources. The proportion of national
territory falling within the Niger river catchment also varies considerably (between around 1
percent for Chad and over 33 percent for Nigeria), although in the case of certain Sahelian
countries (Mali and Niger), the land along the banks of the river Niger and its tributaries
make up a large part of the “useable” area of the country. It is in this area that the majority
of the human and livestock population can be found.
5.1.2 The Niger Basin Authority (NBA)
The Niger Basin Authority (NBA) is an intergovernmental organization that came into being
in 1980 as a result of the reorganization of the Niger River Commission (NRC), itself
created in 1964. NBA comprises nine countries within the hydrologically active watershed
of the Niger river (Benin, Burkina Faso, Cameroon, Chad, Côte d’Ivoire, Guinea, Mali,
Niger and Nigeria). The long term objective of NBA is “to promote cooperation among the
member countries and to ensure integrated development of the basin in all sectors through
development of resources, notably in the fields of energy, water, agriculture, livestock,
fishing, fish-farming, forestry, transport and communications and industry.” During the
seventeenth ordinary session of the NBA Council of Ministers, held in Abuja, Nigeria in
October 1998, Member States, recognizing the existence of progressive environmental
degradation posing a threat to the very existence of the river, strengthened their
commitment to NBA, particularly in financial terms. Since 2002, NBA has been involved in
developing a shared vision for the harmonious and sustainable development of resources
within the Niger basin. An awareness of basin resources is an essential prerequisite for
achieving this objective.
The principal NBA decision making and consultative bodies are as follows:
The Summit of Heads of State and Government
Sets out the general development policy direction for the Authority and controls its
executive operations in order to achieve its objectives. The Summit meets every two
years in ordinary session in the Member State holding the presidency.
The Council of Ministers
Has responsibility for following up the activities of the Executive Secretariat and
reporting them to the Summit. The Council holds one ordinary session per year and
several extraordinary sessions. The mandate of the Chairman of the Council is two
years.
The Technical Committee of Experts
Mandated with preparing the sessions of the Council of Ministers. Meetings are
convened by the Executive Secretariat on the basis of a timetable approved by the
Council of Ministers.
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The Executive Secretariat
Directed by an Executive Secretary, appointed on the recommendation of the
Council of Ministers by the Summit of Heads of State and Government for a fouryear period, renewable once only. Each Member State may nominate a candidate
for the post of Executive Secretary. The Executive Secretary is responsible for the
administration of the Authority and all of its structures in order to implement the
decisions made by the higher organs. The Executive Secretariat has its
headquarters in Niamey, Niger. A new organizational chart was approved at an
extraordinary session of the Council of Ministers in June 2004 and implemented in
May 2005.
Over more than 25 years, NBA (http://www.abn.ne) has built up a wealth of experience in
the field of operational hydrology through its coordination of the earlier phases I and II of
the HYDRONIGER programme. As a result, NBA was provided with a lasting and concrete
hydrological legacy, the Inter-State Centre for Prediction (CIP/HYDRONIGER), which
recently served as the regional centre for the AOC-HYCOS Project Pilot Phase
(http://www.aochycos.ird.ne). It will also assume this role during the Niger-HYCOS project.
CIP/hydroniger initially supplied low-stage predictions and plans to cover prediction of high
stages, and even flood volume and duration estimates, all of which are essential elements
of water storage policy. However, there is a need for CIP/HYDRONIGER to enhance its
assets with additional equipment and software and by replacing any equipment that has
become obsolete (communications and IT).
An integral part of the WMO WHYCOS programme, the Niger-HYCOS project will also
make up the hydrological component of phase III of the HYDRONIGER project, which has
been run for many years by NBA.
5.1.3 Other technical partners
In addition to WMO, which is assuming the role of Supervising Agency, project
implementation will be supported financially by the Agence Française de Développement
(AFD) and will also benefit from the involvement of IRD and the Regional Training Centre
for Agrometeorology and Operational Hydrology and their Applications (AGRHYMET) as
technical partners. NBA has also established close collaborative links with other
international and regional institutions (particularly the African Centre for Meteorological
Applications for Development (ACMAD)), notably those operating in the field of
environmental protection.
5.2

Niger-HYCOS Project Beneficiaries

The implementation of a hydrological cycle observing system for the Niger river basin
(Niger-HYCOS), applying the general WHYCOS concept to the Niger basin, offers a
means of enhancing the capacity of the National Hydrological Services (NHSs), updating
and tailoring their activities to the economic situation in each country, strengthening NBA’s
coordination activities through more active cooperation between Member States and laying
the foundations for an integrated approach to the management of water resources and
natural resources in general. The Niger-HYCOS project will revive operational hydrology
by seeking to better integrate it into the socio-economic life of the NBA member countries.
Implementation of the project will serve the interests of all those stakeholders involved in
formulating an integrated vision of water and land management at a catchment level, since
it will incorporate hydrological forecasts tailored to various types of user.
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At the macro-economic level, the presence of an efficient water resources information
system will serve the interests of the following areas of activity in particular:
i)

The extension and increased efficiency of irrigated agriculture, which will help
reduce the growing food deficit in the countries of the Sahel;

ii)

The development of river navigation, the cheapest form of transport;

iii)

Hydroelectric power generation, paving the way for the development of the
manufacturing sector.

Bearing in mind the growing pressure on the river’s water resources and on the basin
environment in general as a result of various kinds of human activity, the information
system will also enable the extent of the impact on water resources and the environment
to be assessed and the causes of degradation to be identified. Actions undertaken to
preserve the water resources and environment of the basin can also be subsequently
followed up and monitored.
An initial list identifying the Niger-HYCOS project beneficiaries can be found below. It
includes existing users of hydrological information supplied by national services or
gathered directly, along with other potential clients who may be interested in real and nearreal time information or the derivative products created on the basis of this data.
5.2.1 Identification of beneficiaries by area of activity
5.2.1.1 Institutions responsible for operational hydrology
National Hydrological Services charged with producing hydrological information will
generally be the first to benefit from this project. Central and regional services will reap
direct benefits as a result of the improvements brought about in terms of the rapid and
reliable collection of field data, better quality measurements, the development of IT
systems to manage and access this data and the rolling out of training programmes.
5.2.1.2 Political decision makers
The establishment of this information system will enable the hydrological situation of the
entire river course to be disseminated with a minimal time delay. It will allow flow balances
at typical points to be produced, the hydrological operating parameters of the principal
dams to be determined, and predictions of water resource status to be made. Thanks to
the system, it will be possible to produce the logbooks and status reports needed by
political decision makers both on a normal basis and during exceptional events. It is
essential that there be Niger-HYCOS projects to meet their expectations in this area.
5.2.1.3 Agricultural Services
Irrigation is an essential development issue for practically every country in the region. The
various agricultural services whose mission it is promote and control this type of crop
production require information on water status and quality in both the short term, to
achieve optimal management of irrigated zones, and in the long term in order to conduct
feasibility studies with a view to creating new irrigated zones or extending existing zones.
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5.2.1.4 Fisheries Services
Fish production from the Niger river represents a natural resource of significant economic
importance to the countries within the basin, whilst it is also a source of essential protein
for the inhabitants of the subregion. Changes in fisheries stocks are directly linked to the
size of flooded areas and thus to the river’s regime and water quality. The appropriate and
regular information on these parameters provided by the Niger basin regional observatory
makes it an essential contributor to the process of intelligent exploitation and preservation
of this natural heritage.
5.2.1.5 Shipping industry
A length section of the principal channel of the Niger river, as well as some of its
tributaries, are used for commercial shipping. Any reliable information allowing changing
water level to be better predicted for a given reach of the river will be of interest to those
heading this industry. Currently information of this type tends to be circulated informally
and the Niger-HYCOS project, with a greater volume of more precise field data, would be
capable of supplying more reliable and more appropriate predictions to the shipping
industry.
5.2.1.6 Drinking water supply companies
Demographic pressure over the next 25 years, coupled with an increase in the standard of
living of the countries of the basin, will mean that drinking water supply becomes a major
issue for political decision makers. The resources of the river, its tributaries and nearby
alluvial groundwater stores will be subject to increased usage. The information and
products provided by the Niger-HYCOS information system will allow for a concerted
approach to the establishment of water quantity monitoring throughout the hydrographic
network.
5.2.1.7 Environmental monitoring organizations
In recent years, the national authorities of the countries bordering the Niger have become
anxious to preserve the basin environment. Research programmes on changes in the
water quality of the river have been implemented and will continue to be developed.
Monitoring of known pollution sources is also a matter of concern. It is essential for all of
these observation and prediction programmes to be provided with precise information on
changes in discharge and physical/chemical parameters within different reaches of the
river. The transnational nature of the river and the severity of its low-flows serve to
underline the importance of such environmental programmes. The Niger flood plains also
play a valuable role in ensuring the survival of aquatic birds, including species from Europe
that migrate there during the winter months and amass the necessary energy reserves for
the return journey across the Sahara.
5.2.1.8 Dam managers
The near-real time hydrological prediction capability provided by the Niger-HYCOS project
will arouse interest amongst dam managers, provided that they have been consulted on
the products to be offered and that such products meet their needs. Alternatively,
managers will also be able to use the Niger-HYCOS project information system to highlight
the effect of their dams and the advantages they bring in terms of regional and overall
management of water resources within the basin.
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5.2.1.9 Scientists
Research into water resources, the environment, hydrobiology and fisheries are carried
out by each country and by inter-state bodies within the region, both in a university setting
and in a more practical context. The Niger-HYCOS project will enable easy access by
researchers to up-to-date, reliable and consistent data. Close collaborative links should be
established with complementary programmes such as FRIEND-AOC, which could provide
the historical data necessary for producing statistical outputs or for demonstrating long
term trends. The Niger-HYCOS “portal” will allow research results to be promoted and
developed both locally and internationally through close collaboration with the national
project components, particularly by means of products stemming from research within
these components.
5.2.1.10 The African media
Some hydrological observatories and water resource information systems in the region
have made their data easily accessible to every type of use via the internet, including
IRD’s West and Central African Regional Hydrological Observatory (OHRAOC) and the
AOC-HYCOS Pilot project website. These initial experiences have shown that sites
providing relevant regional hydrological information are ranked highly by non-specialist
national and regional internet portals (for example, the UEMOA website gave a link to the
OHRAOC website, under the heading “local and regional hydrology”, on the first page of
each of the countries in the Union).
5.2.1.11 The general public
The implementation of national information systems and access to the regional system will
enable accessible information to be produced on the situation of the Niger river and
especially on rare events such as exceptional floods and severe low-flows, for
dissemination by the media (press, radio, television)
5.2.1.12 Regional and international institutions
Regional and international organizations such as NBA, AGRHYMET, ACMAD, ICRISAT,
WMO, UNECA, CENSAD, UEMOA, UNEP, UNESCO and FAO operating in the Niger
basin region and whose activities require hydrological information, particularly those
working in the domains of agriculture, climatology, civil engineering, environmental
management, etc.
5.2.2 Identification of beneficiaries by country
During the preparatory project phase, missions to member countries were organized by
the technical partners involved in project implementation. As well as meeting the NHSs
responsible for project execution in each country, these missions made contact with key
partners and engaged in discussions with a view to seeking synergies and/or taking on
board the concerns of these stakeholders. A non-exhaustive list of the main project
beneficiaries grouped by country is given below.
5.2.2.1 Benin
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Department of Water
Alibori Regional Water Board
Borgou Regional Water Board
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-

Department of Rural Engineering
The SOTA Project
The Cellule Bas-Fonds
Fisheries Department
Forestry and Natural Resources Department
National Centre for Fauna Reserves Management (CENAGREF)
Department of Planning and Development
National Committee to Combat Desertification
Department of Animal Husbandry
Department of Agriculture
University of Abomey-Calavi
University of Parakou
Beninese Centre for Scientific and Technical Research
Research consultants
etc.

5.2.2.2 Burkina Faso
Every public service and institution concerned with matters relating to water
resources, particularly the following:
-

-

Directorate General for the Inventory of Water Resources(DGIRH)
National Office for Water and Sanitation (ONEA)
Directorate General for Drinking Water Supply (DGAEP)
Burkina Faso National Electricity Company (SONABEL)
Directorate General for Fisheries Resources (DGRHA)
Directorate General for Nature Conservation (DGCN)
Department for the Promotion of the Fisheries Sector (DPFP)
National Statistics and Demographics Institute (INSD)
National Council for the Environment and Sustainable Development
(CONEDD)
Directorate General for the Improvement of Standards of Living (DGACV)
National Land Management Programme (PNGT)
SAAGA Programme
Burkinabe Sahel Programme (BSP)
National Centre for Scientific and Technological Research (CNRST) ;
Universities of Ouagadougou and Bobo-Dioulasso ;
Sirba Project (Piela-Bilanga).
Research consultants
etc.

5.2.2.3 Cameroon
-

Niger-HYCOS

Public services with responsibility for matters relating to water resources
Research institutions, particularly the Institute for Geology and Mining
Research and its Hydrological Research Centre
Higher education institutions
National electricity company
Cameroon National Water Company
National Ports Authority
Research consultants
etc.
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5.2.2.4 Chad
-

Directorate of Water Resources and Meteorology
Lake Chad Basin Commission (LCBC)
Any other public services covering matters relating to water resources
Research consultants
etc.

5.2.2.5 Côte d'Ivoire
-

-

Directorate of Water Resources (Subdirectorate for the Evaluation and
Mobilization of Water Resources) of the Ministry of Water and Forests.
Korogho Regional Authority
Research institutions and universities
Research consultants
etc.

5.2.2.6 Guinea
-

National Water Directorate
Kankan regional unit
University of Kankan
Faranah regional unit
FOMI project
Research consultants
etc.

5.2.2.7 Mali
-

-

National Water Directorate
Mopti Regional Water and Energy Directorate
Mali Shipping Company
University of Bamako
Energie Du Mali (Sélingué dam)
Rural Development Offices
Niger Office
Water quality network (formerly the GHENIS programme)
Mopti and Segou Rice Authorities (ORM and ORS)
Research consultants
etc.

5.2.2.8 Niger
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Water Resources Directorate
Regional Water Directorates
AGRHYMET regional centres
ACMAD centre
Niger Basin Authority (NBA)
High Commission for the Kandadji Dam
Société de Patrimoine des Eaux du Niger
Niger Water Company
National Office for Hydroagricultural Management
Agriculture and fishing cooperatives
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-

Ministry of Transport and Communications
Ministry of Agricultural Development
Ministry of Infrastructure and Housing
Directorate of fauna, fisheries and fish farming
Environment Directorate
Research consultants
etc.

5.2.2.9 Nigeria
-

-

Niger-HYCOS

Power Holding Company of Nigeria (PHCN, ex-NEPA) - with their
subsidiaries at Kainji, Jebba and Shiroro dams
Oil Companies especially in the Niger Delta region
Industrial/Agricultural/Irrigation companies
Nigeria Sugar Company, Bacita, Kwara State.
Savannah Sugar Company, Numan, Adamawa State.
Sunti Sugar Company, Sunti, Niger State.
Nigeria Bottling Company Estate, Agenebode, Edo State.
Private water transportation companies, e.g. Niger Benue Transport
Company (NBTC), Warri, Delta State.
River Basin Development Authorities
Sokoto-Rima River Basin
Upper and Lower Niger River Basins
Upper and Lower Benue River Basins
Anambra-Imo River Basin
Niger Delta Basin
Iron and Steel Companies
Ajaokuta Steel Company, Ajaokuta, Kogi State.
Delta Steel Company, Warri-Aladja, Delta State.
Federal Ministry of Water Resources, Federal Ministry of Agriculture and
Rural Development
Engineering and design departments,
etc.
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6.

PROJECT GOVERNANCE, PROCEDURES AND MODALITIES FOR
IMPLEMENTATION

The human and material resources of NBA and the NHSs of the participating countries will
be used to implement the project, complemented by the technical assistance personnel
recruited for the duration of the project and the material resources allocated to it.
A Project Steering Committee (SC) will be established to supervise and validate the
definition of the project, the strategy being pursued and the process of implementation.
NBA will be the Executing Agency and will be accountable to the member countries for
ensuring the smooth operation of the project. NBA will host the Regional Project Centre
(RPC) and will establish a unit with responsibility for project execution, under the
leadership of a Coordinator/Head of Project. A hydrology expert contracted for the duration
of the project will be responsible for ensuring the successful execution of project activities
and for meeting the objectives set out for the project. The Head of Project will also be
assisted by a hydrological engineer and a computer engineer with responsibility for
databases. Recruitment by NBA is conducted by means of international invitations to bid,
in line with the procedures dictated by donors.
Project implementation will be carried out on the basis of an annual programme of
activities adopted by the Steering Committee. The Head of Project will report back to the
Steering Committee on the progress of the project.
WMO will perform the functions of Supervising Agency for both the donor and the Regional
Technical Steering Committee. The Supervising Agency will report twice-yearly on the
progress of all aspects of the project, both technical and financial.
Highly specialized skills will need to be brought into play, sometimes on an occasional
basis, in the fields of metrology, data handling, databases and information systems. In
order to meet these needs, the project will call on companies or consultant service
providers. These skills should be gradually transferred to project stakeholders (NBA and
the NHSs of participating countries) using appropriate training methods. At the same time,
the development of a training hub at the RPC, in partnership with local specialist
institutions if necessary, will enable such training to be carried out in situ and a regional
centre of excellence created.
Figure 9 sets out the mechanisms of project governance and execution.
6.1

The Steering Committee (SC)

The Steering Committee is the highest project decision-making body. Its role is to
guarantee the coherence of the project and to supervise its strategy and implementation. It
issues rulings on any possible changes in project direction and approves the annual plan
of activities and its respective budget. The preparation of the instrument establishing the
creation, organization and operation of the Niger-HYCOS project Steering Committee is
the responsibility of the NBA Executive Secretariat.
The Steering Committee is made up of one representative from each Niger-HYCOS
project member country, a representative of the Executing Agency (NBA), a representative
of the donor and a representative of the Supervising Agency (WMO).
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In order to ensure its effectiveness, each country should ideally nominate a permanent
representative to the Steering Committee for the duration of the project. This decision
should take the form of an agreement signed with the Executing Agency.
Executive Secretary

Internal auditor

Financial
controler

Legal adviser

Basin
observatory

Operations Division

Planning and
Research Division

Projects

Finance and
Accounts
Division

Technical Directorate

PLCE
(Project to
Control Sand
WEF/NBA

NigerHYCOS
Steering
Committee
Regional
Coordination

National
Hydrological
Services

Other
beneficiaries

Figure 9 : Governance and implementation of the Niger-HYCOS Project
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Working Relations (synergy)

Admin. and Finance
Directorate

Human
Resources and
General Admin.

Consultative committee of
partners

The Steering Committee’s responsibilities
1. Defining the direction to be taken by the project with a view to meeting its stated
objectives.
2. Supervising and coordinating participation by Member States in the implementation of
programmes of activities within the project.
3. Issuing rulings on any possible changes in project direction and approving the annual
plan of activities and its respective budget.
4. Ensuring that the National Hydrological Services (NHSs) have at their disposal the
means necessary to participate fully and effectively in project activities
5. Ensuring that its recommendations are acted upon by Executive Secretariat
6. Making countries aware of the need for improved security protection for data collection
and broadcasting equipment and other project property
7. Ensuring that the products and publications produced by the Regional Project
Coordination Unit and the NHS reach a wide audience of users in the NBA member
countries.
8. Examining any technical proposals from member countries and the Executive
Secretariat concerning the objectives of the project, its direction and possible
enhancement of activities.
9. Examining and adopting the reports RPC activities and any other relevant document
pertaining to the project and making subsequent recommendations to the NBA
Executive Secretariat.
10. If necessary, proposing modifications to the Executive Secretariat relating to the
effective execution of the project.

6.2

The Executing Agency (NBA)

The Executing Agency is responsible for the implementation, management, administration
and financial monitoring of the project. The defining features of the Executing Agency are
its ability to direct multilateral cooperation projects and its credibility as an institution in the
eyes of partner countries, donors and international organizations. The Executing Agency
will establish an Execution Unit charged with implementing the project under its authority
and control. This body will periodically report back to the Executing Agency.
Responsibilities of the Executing Agency
1.
2.
3.
4.
5.

Coordinating and managing the project’s financial resources.
Establishing a timetable for project implementation.
Setting up a Regional Project Centre and Project Execution Unit.
Preparing a proposal for the enhancement of data collection networks.
Coordinating project activities with those of other projects connected to Niger. basin
water resources.
6. Preparation of purchase orders for the procurement of equipment and contracts for
consultants.
7. Managing purchase contracts for materials and equipment.
8. Managing contracts for service providers.
9. Managing project administration.
10. Monitoring and reporting on project progress to the Supervising Agency and other
stakeholders.
11. Monitoring project finances and reporting back to the Supervising Agency and donor.

6.3

National Hydrological Services (NHSs) of the participating countries

The participating countries bear a fundamental responsibility when it comes to the
implementation of the project. In order to guarantee its success and sustainability, it is vital
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that prior to the start of the project, the consent of member countries be obtained, in the
form of an agreement signed with the Executing Agency stipulating their project
commitments. Partner countries will be required to commit to supplying real time data
within the project framework, in addition to the historical data essential to the development
of the regional database and of hydrological products. The project will be far more likely to
succeed if the NHSs of partner countries receive a financial contribution to cover the costs
incurred during their participation in the project. The budget for the Niger-HYCOS project
contains provisions of this kind.
Responsibilities of the partner countries
1. Providing any necessary support during missions by the Regional Project Centre and
providers of services and equipment.
2. Supplying the trained personnel required for project activities.
3. Constructing the necessary facilities and undertaking other work required for the
project, with the assistance of the Regional Project Centre and/or service providers if
necessary.
4. Facilitating the administrative procedures necessary to ensure the smooth rolling out
of the project (authorization for equipment installation in the field, transport of
materials across borders, etc.)
5. Carrying out the standard operations required in the course of a water resources
evaluation and management project and providing maintenance and security
protection for the equipment needed for such a project.
6. Supplying the RPC with the data and information necessary in order to meet the
objectives of the project.
7. Taking active steps to make information and other hydrological products resulting
from the project available to national authorities, users and the public.

6.4

Regional Project Centre (RPC)

The Regional Project Centre is the organ of the Executing Agency devoted to project
implementation. The RPC is the focal point for the coordination of project activities being
implemented in or by participating countries. The RPC seeks to encourage regional
cooperation on matters of assessment, control and management of water resources and
serves as a forum for the exchange of expertise and skills. The Execution Unit for the
project, put in place by the Executing Agency, exists to assist the RPC and to undertake
the tasks specified in the project document. The Terms of Reference of the RPC are set
out in Annex 2.
Responsibilities of the RPC
1. Acting as the focal point for the coordination of project activities being undertaken in
and by participating countries.
2. Managing the network of DCP stations and transmitting data to participating
countries that do not have direct access to satellite broadcasts.
3. Managing the regional database and all related activities (dissemination of
information, development of hydrological products, management and maintenance of
the website, etc.).
4. Undertaking any activities that are specified in the project document but not
subcontracted out, such as training seminars, advice on DCP network management,
etc.
5. Promoting regional cooperation in terms of assessment, control and management of
water resources.
6. Serving as a forum for the exchange of expertise and skills.
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6.5

The Supervising Agency (WMO)

The Supervising Agency supervises and facilitates the implementation of the project,
ensuring that it is appropriate as well as technically and scientifically valid. Being
responsible for the WHYCOS programme, WMO is the Supervising Agency for the NigerHYCOS project. In this role, WMO is to provide ongoing technical follow-up and
assessment, ensuring that the Niger-HYCOS project benefits from the lessons learnt
during the implementation of other HYCOS components. WMO will also ensure that NigerHYCOS is consistent with the fundamental objectives of the WHYCOS programme and
with the other projected or operational HYCOS components in various regions of the
world. The representative of the Supervising Agency sits on the project’s Technical
Regional Steering Committee.
Responsibilities of the Supervising Agency
1.

Assisting the NBA secretariat and participating countries in drafting a detailed
institutional, technical and financial plan for the implementation of the project.

2.

Participating in the selection of the candidates best qualified to undertake project
consultancy activities, in close cooperation with the NBA Executive Secretariat.

3.

Assisting NBA in preparing for statutory project meetings and contributing to the
preparation of documents for such meetings.

4.

Contributing to the preparations for technical project meetings and assisting countries
in needs identification, as well as offering advice on strategies relating to the
broadcasting of specific data and to project equipment/systems.

5.

Advising participating countries on data/information exchange, sharing and analysis
during the project, including the updating of protocols.

6.

Advising participating countries on the application of monitoring and quality control
standards for the data being collected during the project.

7.

Contributing to the preparation of invitations to tender for the procurement of
equipment, including draft technical specifications and the assessment of tenders
received, in order to select the most suitable firm.

8.

Assisting NBA in the planning and preparation of training programmes and helping
with the organization of any project-related seminars.

9.

Contributing to efforts to secure additional project funding.

10.

Undertaking supervisory and evaluation missions to assess the progress of the
project, identifying problems/unforeseen circumstances and proposing remedial
measures following discussion with the other partners.

11.

Preparing and contributing to the annual project progress report.

12.

Cooperating with NBA, IRD and AGRHYMET on the appraisal of project outcomes.

13.

Ensuring that the provision of services required for the implementation of the NigerHYCOS project is entrusted to companies offering all the necessary guarantees and
with the aptitude to deliver those services. No complaints arising from these contracts
may be lodged against the Executing Agency.

14.

Ensuring that the general principals of competition between potential Niger-HYCOS
project contractors are respected.
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7.

PROJECT IMPLEMENTATION

7.1

General principles

The aim of the project is to create and set in motion a system of information on the water
resources of the Niger river, coordinated by the Niger Basin Authority (NBA) in Niamey.
The role of CIP/HYDRONIGER in working towards integrated management of the water
resources of the river on a basin-wide level will be enhanced, such that it will become the
first port of call for regional information on hydrology and water resources. This will serve
to meet the concrete expectations of decision makers, managers and regional/national
users.
Meeting these objectives will entail action at the level of participating countries, all of whom
will be involved at every stage of the project and will be the first to benefit from derivative
products. In particular, all field data is to be collected by the national hydrological services
of each country, within whose remit and mission it falls to gather, process and control such
data. A reliable source of data covering a long chronological period is essential, for
example, in order to demonstrate the impact of climate change on water resources. In
seeking to achieve this level of precision, detailed, frequent and consequently resourceintensive field monitoring is required. It is for this reason that the project has been divided
into national subsections, enabling the various parties involved to correctly conduct these
missions and provide the RPC with the precise, reliable and timely information essential to
the creation of an appropriate and helpful information system for all user groups.
In line with other HYCOS projects currently underway and with funding from Europe or
bilateral donors, the implementation of this project, lasting a total of three years, follows on
from a preparatory phase. The aim of this initial phase, lasting six months, is for the NHSs
and NBA to jointly prepare a detailed implementation programme (definitive and properly
justified choice of measurement sites, topographic surveys of these sites, selection of the
most appropriate equipment for each site, IT equipment requirements at the RPC and
within NHSs, training requirements, detailed schedule for the execution of activities, followup and appraisal criteria for the project, etc.). This phase will be concluded by the project
launch meeting, taking place during the first meeting of the Steering Committee. The
project itself will begin as soon as possible after the Steering Committee meeting (taking
into account the administrative requirements of the donor).
7.2

Resources

Human and material resources will be required for the implementation of Niger-HYCOS,
both at the RPC and within the NHSs of participating countries.
7.2.1 At the Regional Project Centre (RPC) in Niamey
Human Resources
1)
2)
3)
4)
Niger-HYCOS

The RPC Coordinator, who will act as Project Coordinator and be
accountable to the NBA Executive Secretariat (the Executing Agency for the
project)
A hydrologist capable of defining and developing hydrological products, using
existing databases as a starting point
A hydrologist responsible for archiving information and analysing data from
the project observation network
An electrical engineer responsible for maintaining equipment
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5)
6)
7)
8)
9)
10)

A computer engineer responsible for developing and maintaining databases
A webmaster with excellent knowledge of internet technology, responsible for
maintaining the project website
Two hydrological technicians to input data received from countries
An executive secretary
A driver
A specialist auxiliary worker

Posts (2) and (5) will be filled by experts recruited on a full-time basis out of the project
budget. The same is true of the employees recruited to occupy posts (7) and (8). The other
posts will be occupied by employees provided by NBA (at its expense), who will benefit
from a project profit-sharing plan. In addition, it is anticipated that some functions will be
carried out by services firms or consultants. These functions have been clearly set out and
planned for in the RPC budget annexed to the present document.
Material resources
The RPC will be equipped with modern IT facilities tailored to the objectives of the project :
-

-

-

Database server accessible from networked computers, offering multiple
access capability for an ORACLE database, in order to ensure complete data
integrity.
Internet server suitable for the needs of the new project.
Desktop computers for data handling at the RPC.
Notebook computers for visits to participating NHSs to retrieve data and
transfer software and other information products developed at the RPC by
Execution Unit staff, service providers and consultants.
High-performance internet connections and intranet
System of guaranteed electricity supply (electrical inverter)
Generator (minimum 100 kW)
Four-wheel drive vehicle
Liaison vehicle
Modern and user-friendly software for the management, handling and
dissemination of hydrometeorological data and products
Standardized office software
Video projectors

The RPC will also be provided with the resources necessary for hydrometry training
programmes:

-

Inflatable dinghy
Complete set of equipment for stream gauging from a boat
Topographical survey equipment

7.2.2 Within National Hydrological Services
Human resources

-

Niger-HYCOS

A hydrological engineer to act as the project focal point, with country-level
responsibility for ensuring the smooth functioning of project activities. He/she
will report any difficulties with the project and progress made at the country
level to the Steering Committee and participate actively in the definition and
development of hydrological products.

Project Document

Page 36

-

An IT expert responsible for the national database, who will collaborate
closely with the RPC on updating the regional database.
A team of hydrometrists in charge of managing the network of reference
stations and carrying out initial data processing within the framework of NHS
activities.
IT support (contracted out to a service provider).

Material resources

7.3

Database server with capacity to host the national website
Desktop computers with peripherals (printer, scanner, Zip 250 drive)
Notebook computer for fieldwork
High-performance NHS intranet
Modern and user-friendly software for handling and managing
hydrometeorological data
Standardized office software
Traditional stream gauging equipment
Modern flow-measurement equipment (acoustic Doppler current profiler)
Four-wheel drive vehicle

Budget

An assessment of the total cost of the project was carried out based on its objectives and
the relevant needs in expressed by the NHSs during the mission to member countries
undertaken by the project technical partners to in June-July 2005. For a total of 104
hydrometric stations monitored over a three-year period, this cost amounts to around €5.3
million. €4.1 million is to come from foreign contributions (78 percent), €230 500 from NBA
(4.4 percent), €200 000 from IRD (3.8 percent) and €730 500 from member countries, i.e.
around 14 percent of the total.
7.3.1 Contribution by the NBA Executive Secretariat
Within the project framework and in addition to its contribution to the operating costs of the
Inter-State Centre for Prediction, the NBA Executive Secretariat will provide the offices and
the staff members listed below and will be responsible for the payment of salaries and
other statutory charges relating to these employees. The total cost of this contribution to
the operation of the IPC over the entire life of the project is estimated at €230 500.
List of staff members
1) Regional project coordinator: water engineer specializing in hydrology and water
resources management.
2) Hydrological section
1 hydrologist specializing in the handling, control and analysis of data.
3) Network maintenance section
1 maintenance engineer.
4) IT Section
1 webmaster to manage and maintain the project website.
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5) Support staff
1 Driver
1 Skilled labourer
In addition, all the experts recruited by NBA to carry out the functions set out in the new
organizational chart will contribute to the successful operation of Niger-HYCOS project
activities.
7.3.2 Contribution by participating countries
Action at the level of participating countries is required in order to meet the project
objectives. In particular, countries are to supply historical data sets, whilst recent field data
will all be collected by their NHSs, within whose remit and mission it falls to gather,
process and monitor such data. Each member country will supply staff members with the
requisite skills and will cover the costs of their salaries and other statutory charges,
thereby ensuring the smooth operation of every project activity within the country. The
total cost of this contribution for the nine countries is estimated at €730 500 over the
complete lifespan of the project.
List of staff members supplied by countries:
1) A hydrological engineer to act as the project focal point, with country-level
responsibility for ensuring the smooth functioning of project activities.
2) An IT expert responsible for the national database.
3) A field team charged with managing the network of project stations and
processing data. This team will comprise the following staff members:
One hydrological engineer / senior technician
One technician
One driver.
A number of field teams may of course be involved in implementing project activities in
certain countries. Moreover, the contributions from participating countries can take many
forms and go beyond simply supplying members of staff. In this vein, for example,
Cameroon has used its own funds to purchase seven of the DCPs being used during the
project, whilst every country is providing equipment in addition to material procured within
the project framework.
7.3.3 Financial partners contributions
The foreign contribution comprises the funding provided by project donors, in accordance
with the budget codes set out in this report.
As described earlier, 104 stations have been included in the network being monitored
within the framework of the Niger-HYCOS project, on the basis of requests by countries
and the objectives to be pursued. Since the funding available is insufficient to cover the
cost of properly monitoring all of these stations for the duration of the project, it was then
necessary for a selection to be made (the criteria can be found in Annex 4). Thus, 95
hydrometric stations, with or without telemetering capability, will be operated in the
course of the project. Annex 4 also contains a definition of the distribution of these
stations across the catchment and the most appropriate type of equipment in each
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instance. It should be stressed that no DCP will be purchased during this project. The fifty
DCPs being used are from previous projects. If need be, they will be rehabilitated for use
in the Niger-HYCOS project according to the defined criteria set out in Annex 3.
Table 4 shows the main areas for budget coverage that have been identified, whilst a
detailed budget estimate for the project is provided in Annex 3. This table contains the
total funding (€4.1 million) required for the implementation of the project as it stands
following assessment of the concrete needs expressed by the NHSs of participating
countries. It also shows the share of the funding (€3 million) obtained from the Agence
Française de Développement (AFD) and the funding that still remains to be secured in
order to achieve the complete set of project objectives (€1.1 million).
Table 4 : Distribution of the budget (contribution from donors)
NB : 1 euro = 655.957 CFA francs

% of total
Budget code

Estimated cost
(CFA francs)
123 823 760*
Preparatory phase
1 401 714 500
Country budgets
625 470 000
RPC operational budget
280 464 795
Training
29 500 000
Meeting of the Steering Committee
Services provided by the Executing
39 357 420
Agency
Services provided by the
91 833 980
Supervising Agency
IRD services
(not including training element)
25 434 733
AGRHYMET services
(not including training element)
7 215 527
13 000 000
End-of-project appraisal
56 000 000
Miscellaneous / unforeseen costs
TOTAL (CFA francs)

*

2 693 814 715

Additional
funding
required
(CFA francs)
403 241 500
192 245 000
83 677 993
-

Funding
available
(CFA francs)
123 823 760
998 473 000
433 225 000
196 786 802
29 500 000

6.3%
50.7%
22,0%
10.0%
1.5%

39 357 420

2.0%

-

91 833 980

4.7%

-

25 434 733

1.3%

-

7 215 527
22 220 778

0.4%

1 967 871 000

1.1%
100%

13 000 000
33 779 222
725 943 715

TOTAL (€)
4 106694
3 000 000
1 106 694
The initial cost of the preparatory phase had been estimated at 153 million CFA francs.
However, on completion, savings of around 30 million CFA francs had been achieved.
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Taking into consideration the contribution from participating countries and other partners,
the total budget cost is as follows:
Distribution of costs

(CFA francs)

Foreign contribution (in cash)

2 693 814 715

4 106694

Contribution by NBA (in kind)

151 198 089

230 500

Contribution by IRD (in kind)

131 191 400

200 000

Contribution by countries (in kind)

479 176 589

730 500

3 455 380 793

5 267 694

Total project cost

(€)

Payment will be made to the Executing Agency pursuant to the modalities established by
agreement with the donor.
The modalities for putting out equipment procurement and service provision to tender and
awarding contracts will be in accordance with the rules imposed by the donor.
7.3.4 Contribution by other partners
Besides WMO and NBA, occupying the roles of Supervising and Executing Agency
respectively, the project will also benefit from the cooperation of IRD and the AGRHYMET
Regional Centre as technical partners, as mentioned above. Participation by these
institutions in project activities involves staff whose salaries will be covered by the
institutions themselves. Consequently, their contributions carry a cost that should be taken
into account during assessment of the total project funding bill. For IRD, this cost is
estimated at €200 000 for the entire length of the project. We have not received a cost
estimate from the AGRHYMET Regional Centre.
7.4

Project activities

Whilst additional funding is sought, project activities will be organised and conducted on
the basis of available funds, in accordance with the estimates set out in Annex 3. These
estimates are based on a network of 95 stations representing the core observation
network essential for achieving the primary project objectives. The project will benefit from
the support of technical partners (AGRHYMET and IRD) during implementation, with the
modalities for their involvement set out in collaborative conventions established between
the parties.
7.4.1 Country-based activities
The hydrometric component of the project, i.e. the activities carried out by the National
Hydrological Services of participating countries, is at the very heart of the Niger river basin
water resources information system to be operated by NBA in Niamey. These activities will
dovetail with the national-level undertakings of the services in question and will render
them more effective. Activities will include the following elements:
Field hydrology
•
Installation and operation of data collection and transmission equipment
suited to the importance of the role played by each station.
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•
•

Installation and usage of such equipment in accordance with precise and
standardized basin-level norms
Use of modern discharge measurement methods (with equipment and
associated training provided by the project).

Data handling
•
Establishment of a modern data handling chain within each NHS to process
any data concerning the Niger river basin, but which could also be harnessed
for national applications, e.g. for stations located outside the Niger basin or
for stations of national interest located within the basin but not included in the
Niger-HYCOS network. The IT system selected for this purpose must be
useable by the decentralized Regional Hydrological Directorates in place in
certain countries. The specifications for this system are set out in Annex 6.
Information usage at a national level
•
Establishment within each NHS of a national information system using the
tools and data from the regional system, thereby allowing all Niger-HYCOS
results to be exploited at a local level. If they wish, NHSs may extend their
information base by incorporating data from stations throughout their country
(operating reports will be made available to decision makers to assist with
choices relating to integrated water resources management).
Training
•
Organization of specialist training sessions within NHSs, imparted by tutors
previously trained at the RPC. If necessary, these national tutors will be
assisted by staff from the Project Execution Unit or by specialist consultants.
Annex 5 contains a list of training modules.
7.4.2 Activities within the RPC
The activities under the responsibility of the RPC are set out in Annex 2. In addition to
regional coordination activities and support for NHSs, the most visible and tangible area of
RPC activity involves the updating, ongoing management and maintenance of the
database and related regional information system (website). Annex 7 provides an
complete list of website content. The main areas accessible via this portal will be as
follows:
•
Hydrological status and balances, with reference to particular characteristic
years, presented in map form.
•

Storage levels for the major reservoirs within the Niger river basin, with
reference to particular characteristic years.

•

Current or future training programmes within the project framework and
beyond.

•

Directory of national and regional water resources stakeholders (NHSs,
NMSs, regional institutions).

•

Studies, research programmes and
programmes within the Niger river basin.
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•

Publications and documents relating to water resources within the Niger river
basin (with search engine).

Training
•

Niger-HYCOS

The RPC is the starting point for all training activities, provided at its
premises and subsequently within NHSs. These undertakings are set out in
Annex 2, whilst the list of training topics covering management of
hydrological networks, new gauging technology and the design of
communications and hydrological services products can be found in Annex 5.
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8.

PROJECT OUTCOMES

At the end of the project, four key elements will be in place:
1)

A hydrology and water resources observing system within the Niger river basin,
which will have allowed the following progress to be achieved:

-

Modernization of the hydrological data collection and transmission system
Development/enhancement of regional and national databases.
Development of appropriate hydrological information systems
Improved national competence in terms of data handling.
Availability of up-to-date tools for communication between national and
regional partners and for disseminating information (internet)
Implementation of ambitious training programmes.

2)

A system for developing hydrological products that enables such products to be
routinely and straightforwardly utilized by development stakeholders in the Niger
basin.

3)

In partnership with national services, the various results set out above will enable a
Regional Centre for water resources assessment, planning and management to be
established. This Centre should be in a position to propose approaches to the
development of water resources within the context of an integrated basin-wide
management system for the Niger river. Such proposals should give a strong
impetus to the development of irrigated agriculture, shipping, hydroelectric
generation and other water resource uses, whilst seeking to limit the risk of interState or domestic conflict over water resource ownership and offering a regional
framework in which to address issues of water pollution control.

The regional water resources information system described above will use the internet as
its principal platform. Internet technology is undergoing rapid expansion in the region and
in recent years, the West and Central African subregion has seen a considerable growth in
websites covering African issues created by regional and national African institutions in
both the public and private sectors. An increasing number of economic and administrative
stakeholders have access to web-based media. The technology being proposed is
therefore in step with progress in the economic nerve centres of the region. Moreover, the
internet represents the best method for diffusing real time information to a broad range of
users. This technology also provides a means of monitoring the progress of the project.
The innovative elements of the project will serve as a stimulus for the stakeholders
involved, both at the level of the Executing Agency and the various NHSs.
Provided that the applications offered by the project can meet the changing requirements
of users, it is likely that Niger-HYCOS will remain visible and that its value will continue to
be recognized. Thus, it could be possible for the countries of NBA, system “customers”
and/or donors to assume responsibility for this information system. Relevance and visibility
are considered as key elements in ensuring the sustainability of the project.
The information system concerning water resources within the Niger basin, operated by
NBA, will serve as a powerful tool that will enable the agency to address the complete
range of issues related to integrated water management and protection of the aquatic
environment of the basin and to fully assume the role of transnational basin organization.
Niger-HYCOS
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9.

FOLLOW-UP AND EVALUATION

The progress of the project will be monitored by the Supervising Agency (WMO), which will
prepare two annual reports based on the six-monthly reports supplied by the project
coordinator and the RPC and on missions undertaken to the RPC and participating
countries. They will be submitted to the Steering Committee for examination during its
annual meeting. These reports will cover the technical, financial and administrative
aspects of the project and will be structured around the appraisal indicators to be defined
and agreed upon by all parties during the initial phase of the project. They will report any
areas where difficulties have been encountered that could jeopardize the successful
functioning of the project and will mention the solutions that have been applied or
proposed to remedy such situations.
These reports will be made available to all countries and partners and should set out the
progress and obstacles encountered in every aspect of the project, rather than limiting
themselves to a mere factual account of progress.
9.1

Follow-up indicators

Included in the programme of actions to be undertaken within the framework of the project
is a list of implementation indicators and verifications methods for those actions (Annex 1).
A provisional timetable for objectives to be met has been established in order to enable the
progress of the project to be monitored. During its annual meeting, the Steering Committee
will use the reports submitted to it to assess the extent to which project objectives have
been met.
9.2

End-of-project evaluation

An appraisal will be carried out by an independent expert two months before the end of the
project. A mission of approximately one month will be conducted to the RPC and certain
countries participating in the project. The appraisal report will be submitted to the Steering
Committee, the Supervising Agency and the donor.
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10.

SUSTAINABILITY OF THE PROJECT

10.1

Regional cooperation

As already indicated, the nine project partner countries have had many years of regional
cooperation experience in the course of NBA activities, particularly the HYDRONIGER
project. Despite certain difficulties in the past, this willingness to engage in cooperation
was reaffirmed during the 17th session of the NBA Council of Ministers (Abuja, 1998).
Furthermore, the heads of the National Hydrological participate in the project and its follow
up within the framework of the project Steering Committee.
10.2

Project sustainability

In essence, the projects most likely to prove sustainable are those that have responded to
a set of needs clearly identified by governments and partner institutions at a cost that is
low when compared against the long-term benefits that result. This project was designed
on the basis of an identification of the needs of the various partner countries and potential
beneficiaries, whilst bearing in mind the investment required. A financial analysis of project
outcomes has not been conducted because the necessary objective information is not
available. Such an analysis has however been conducted for other similar projects and
has yielded a cost/benefit ratio of around 1:6.
Other similar projects have been implemented or are currently underway in this region of
the world (SADC-HYCOS, GIRENS, MED-HYCOS, IGAD-HYCOS, Volta-HYCOS, etc.),
indicating that governments are increasingly concerned by problems relating to water
resources and particularly by exceptional events such as catastrophic flooding and
droughts. It also serves to demonstrate that projects such as Niger-HYCOS, advocating an
integrated approach covering the entire transnational catchment, are far more appropriate
for water resources assessment and management than sector-based, national
approaches.
The ever-increasing population of the countries of the basin demands more water. This
finite, and indeed diminishing, resource must also respond to the needs of the rest of every
other organism. The steady growth in demand, set against a backdrop of degradation of
the resource in terms of both quantity and quality, will inevitably lead to competition and
even conflict between countries stemming from their sometimes divergent interests. It is
certainly probable that the project will help prevent such conflict, a further factor likely to
cement its sustainability.
Working through NBA, a regional institution endorsed by all the partner countries, one of
the key objectives of the project is to stimulate participation by NHSs and enhance their
technical capacity in terms of data collection and handling and the creation of hydrological
products for decision makers and users. This will help to maximize their chances of
successfully undertaking such activities on a normal basis once project funding has come
to an end.
That the project is being developed within the framework of a well-established regional
institution such as NBA is a further factor in favour of its likely sustainability.
The project will be rolled out against a favourable background, with NBA activities currently
taking on a new lease of life thanks to the political support of member countries and
renewed confidence amongst development partners.
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10.3

Assumptions at different levels

The success of the project depends on a number of assumptions, the most important of
which are as follows:
1)

Satellite data transmission systems, particularly METEOSAT, will be available for
the project.
The project Executing Agency is in a position to manage modifications resulting
from any events and changing circumstances that might have a bearing on the
project.
The Executing Agency will develop an effective working relationship with the
governments of the member countries, the NHSs and other partner institutions.
It will be possible to make financial contributions to the NHSs to help cover the
investment and services provided by them in the course of the project.
NHS managers will be available to participate in project activities and will provide as
many staff members as required
The governments of member countries and their relevant ministries will support
their respective NHSs and thereby enable them to participate effectively in project
activities.
The NHS agents who have received training within the framework of the project will
be retained in their posts for the duration of the project and where this is not the
case, other agents will be trained sufficiently early to ensure that any transition does
not harm the progress of the project.

2)
3)
4)
5)
6)
7)

10.4

Risks and mitigation strategy

Risk 1:

Lack of cooperation between the various National Hydrological Services
and the Regional Project Centre on project definition and
implementation.
Strategy: There is a long tradition of cooperation between the NHSs
and NBA dating back initially to the successive phases of the
HYDRONIGER projects and later the Pilot AOC-HYCOS project. Any
possible misunderstandings could easily be addressed within one of the
political or technical organs of the NBA intergovernmental system.

Risk 2:

NHSs and RPC staff could be engrossed in tasks other than those
defined in the Niger-HYCOS project (management of national networks,
involvement in other bilateral or international cooperation projects, etc.)
and hence left with insufficient time for participation in Niger-HYCOS
activities.
Strategy: The project brings together the heads of the various
participating NHSs, who are in a position to assess the workload facing
their teams in the context of other projects. With regard to the RPC, the
project provides for the involvement of permanent technical assistance
staff, with consultants being brought in to complete certain project
activities.

Risk 3:

The NHSs may lack the necessary means to install a large number of
DCPs to a tight deadline and according to the quality standards defined
by the project.
Strategy: Following an assessment of existing networks and the
definition of a timetable of activities, the project will identify the
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difficulties faced by NHSs and provide the necessary technical
assistance to enable equipment to be installed. In addition the project
will define a quality charter for the installation and management of the
network of hydrometric stations and an appropriate training programme
will be set up.
Risk 4:

The resources necessary for swiftly replacing equipment damaged by
vandalism or natural causes such as flooding will not be available.
Strategy: The supply of spare parts is provided for in the project
specification and the budget includes a provision for “unforeseen
events”.

Risk 5:

Overlap with other projects or the involvement of stakeholders in
competing projects could affect the visibility of the project and
jeopardize its effectiveness.
Strategy: The coordinating role played by the Niger Basin Authority at
the level of the countries within the catchment will help minimize this
type of risk. Furthermore, Niger-HYCOS aims to address water
resource issues at a regional scale and should therefore be viewed as
an initiative operating alongside projects of national interest, for
example those that tend be conducted within the framework of bilateral
cooperation programmes.

Risk 6:

Reluctance to exchange data and information.
Strategy: Acceptance of the principle of free access to data gathered
during HYCOS projects is one of the cornerstones of WHYCOS and a
prerequisite for participation. These matters were debated at length by
the WMO representative bodies (Congress, Executive Council,
WHYCOS International Advisory Group (WIAG)), resulting in the
adoption of special Resolutions concerning the free and unrestricted
exchange of meteorological (Resolution 40, Cg XII) and hydrological
(Resolution 25, Cg XIII) data. Such practices have been followed for
many decades by the countries of the Niger basin under the
coordination of NBA (successive HYDRONIGER project phases).
Moreover, collaborative links will be sought with other hydrological datasharing processes such as the FRIEND-AOC network set up under the
auspices of UNESCO’s IHP (International Hydrology Programme).

10.5

Environmental protection

Niger-HYCOS is an integrated project to assess and manage the water resources of the
Niger river and its environment, both in terms of water quantity and quality. This
overarching catchment-level approach will provide a clearer idea of the environmental
factors posing a threat to the resource and will enable solutions to these problems to be
found.
10.6

Sociocultural and gender issues

A list of sectors in partner countries that would benefit directly from the results of the
project was set out earlier. Of particular interest to the inhabitants of the countries
concerned are the development and management of irrigated land, river navigability,
management of fisheries resources and civil engineering infrastructure. Some of these
matters are of special concern to the women of the region, who are often responsible for
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the production and sale of agricultural foodstuffs, a task that will be facilitated by improved
navigation conditions.
10.7

Institutional and management capacity

The Niger Basin Authority was created in 1980 and is the successor to the Niger River
Commission, itself established in 1964. Since this date, the institution has been endorsed
by all Member States and has amassed considerable experience in the management of
regional cooperation programmes. From the point of view of the project implementation
management and follow-up, the creation of full-time vacancies for two foreign experts for
the duration of the project is an additional guarantee of success.
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ANNEX 1

PROGRAMME OF ACTIVITIES

ANNEX 1
A. DETAILED PROGRAMME OF ACTIVITIES
TASK

ASSESSMENT INDICATOR

MEANS OF
VERIFICATION

REMARKS

COMPONENT 1: IMPROVING THE NETWORK OF HYDROMETRIC STATIONS
1.1

Initial visit to countries

1.2

Map of station locations showing their exact position
Maps of station locations at a regional
and the regional distribution of stations with or without and national scale.
telemetering.

1.3

Definition of equipment for each station and a list of
actions to be undertaken and work required. This
work is to be carried out in collaboration with national
focal points.

A complete list of existing and soon-tobe acquired equipment to be drawn
up. This will include local
communications capability.

1.4

Complete inventory of existing hydrological material
and equipment in a functioning state and capable of
being repaired. Preparation of a list of spare parts to
be purchased for the purposes of the project.

A complete list supplied by countries.
Preparation of cost estimate requests
and call-for-tender documents.

1.5

Additional missions undertaken to countries where
choices still need to be discussed with focal points.

Additional report and definitive list of
agreed actions.

1.6

Management of files on the stations selected for the
programme. Collation of previous data, original
measurements and discharge. Useful information
brought together in a fieldwork file prior to the first
visit.

The visit report file contains NigerHYCOS station information

1.7

Preparation of a list setting out the DCPs in need of
Orders processed.
rehabilitation and the parts to be ordered for repairing them.
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Dissemination to NHS
focal points.

Include stations with
historical data sets of
interest to the project

Monitoring visits in the
field
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TASK

ASSESSMENT INDICATOR

MEANS OF
VERIFICATION

1.8

Preparation of purchase orders for materials and callfor-tender documents.

.

1.9

Training of operatives in the installation, maintenance
and operation of hydrometric stations.

Number of sessions organized and
number of participants

1.10

Initial field trips by countries using rented vehicles in
order to begin the work of rehabilitating stations.
Benchmarking of scales, placing of markers,
benchmarking work and recruitment of observers.
Low-water gauging carried out using available
equipment.

Historical readings are retrieved and
the first scale readings arrive each
month by post. First gauging
conducted and curves monitored.

1.11

Definition of procedures for data transmission and
Regular reception of data by the RPC
reception. Details concerning the routing of data from
each station depending on usage priorities and
period. Implementation of circuits using classic
telemetry.

1.12

Repair of old DCPs in each country.

Current data from these stations.

1.13

Repair and upgrading of stations ; installation of new
hardware (water-level recorders, radios, DCPs).

Real-time data from additional
stations.

1.14

Definition of data transmission and reception
procedures. Updating of existing procedures,
particularly in relation to new transmision vectors
(METEOSAT)

Validation of procedures by NHSs

Discussions with NHSs

1.15

Training of operatives in the installation, maintenance
and operation of hydrometric stations.

Number of sessions organized and
number of participants

Evaluation by NHSs

1.16

Low and high-flow gauging carried out at all stations.
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TASK

ASSESSMENT INDICATOR

MEANS OF
VERIFICATION

REMARKS

COMPONENT 2: DEVELOPMENT OF THE REGIONAL HYDROLOGICAL INFORMATION SYSTEM
Countries must supply
historical data in
addition to real-time
data.

2.1

Definition of the structure of the database and the
Regional and national databases fully
management system. Definition of specifications
operational.
required to meet stated objectives.

Visits to countries,
meetings with NHS staff.

2.2

Additional IT equipment for the RPC and NHSs and
Improvement of IT systems
installation of appropriate software.

Visits to countries,
meetings with NHS staff.

2.3

Implementation of the regional database and
Agreements on data supply.
development of data exchange protocols with NHSs.

Countries must supply
Copy of agreements given historical data in
to the Supervising Agency addition to real-time
data.

2.4

Definition and introduction of
procedures for data and archiving.

Periodic assessment of
procedures.

2.5

Transfer of existing existing data in the regional and Feeding of regional and national
national databases.
databases.

Visits to countries,
inventories of database
content.

2.6

Definition of standard analysis procedures for data Document defining procedures,
and publications.
endorsed by the Parties.

Assessment of
publications.

2.7

Training for staff in the maintenance and operation of Number of trainees per country and
databases (two-week training course at the RPC assessment of their performance.
followed by on-the-job training within each NHS).

Interviews with NHS focal
points and trainees.
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Countries must supply
historical data in
addition to real-time
data.

Staff receiving training
must already have an
adequate knowledge
base.
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TASK

ASSESSMENT INDICATOR

MEANS OF
VERIFICATION

REMARKS

COMPONENT 3: IDENTIFICATION AND DEVELOPMENT OF HYDROLOGICAL PRODUCTS OF REGIONAL INTEREST
3.1

3.2

3.3
3.4

3.5

Reinstatement of the AOC-HYCOS website and
updating of station data where this can already be
received in real time by the RPC. Creating a NigerHYCOS site on the basis of the existing website.
Planning and implementation of a new website to
replace the AOC-HYCOS pages, making use of the
information contained in the hydrological datahandling database.
Definition of additional requirements in terms of
hydrological information products for the countries of
the Niger river basin.
Agreements on the transfer and adaptation of
software applications developed in the course of other
HYCOS components.
Training for the relevant staff in the operation of the
software applications.

Daily update for some 20 major
stations.

Website

Pages on the new website

New website

A suite of software applications for
presenting data and supplying
information.

Distribution of the report to
NHS focal points and the
Supervising Agency.
Opinions from users of
water resources data and
information.

Actual ability of the relevant staff to
develop hydrological products.

Degree of user
satisfaction.

Report setting out needs.

Staff must possess a level
of education appropriate to
this post (university degree
required).

COMPONENT 4: ADDITIONAL TRAINING AND AWARENESS RAISING
4.1

Other training topics, where required, in addition to
the training planned within components 1, 2 and 3
mentioned above.

Assess the capacity of NHS staff and
the quality of their output.

Assessment of NHS
output.

4.2

Promoting awareness-raising activities targeted at
water agencies, decision makers, government
authorities and the general public.

Number of seminars organised
and leaflets produced by NHSs on the
subject of their role and output.

Interviews with water
agency focal points,
decision makers and the
general public.

5.

PROJECT APPRAISAL
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B. DETAILED PROGRAMME OF ACTIVITIES WITH TIMESCALE FOR IMPLEMENTATION
Item
COMPONENT 1:
IMPROVING THE
NETWORK OF
HYDROMETRIC
STATIONS

Subitem

Duration
(months)

1.1

Initial visit to countries

1.2

Map of station locations showing their exact position and the regional distribution of stations with and without
telemetering.

1.3

Definition of equipment for each station and a list of actions to be undertaken and work required. This work is to
be carried out in collaboration with national focal points.

2

1.4

Complete inventory of existing hydrological material and equipment in a functioning state and capable of being
repaired. Preparation of a list of spare parts to be purchased for the purposes of the project.

1

1.5

Additional missions undertaken to countries where choices still need to be discussed with focal points.

1

1.6

Management of files on the stations selected for the programme. Collation of previous data, original
measurements and discharge readings. Useful information brought together in a fieldwork file prior to the first visit.

1

1.7

Preparation of a list of DCPs in need of rehabilitation and the parts to be ordered for repairing them.

1

1.8

Preparation of purchase orders for materials and call-for-tender documents.

2

1.9

Training for operatives in the installation, maintenance and operation of hydrometric stations (Modules 1 to 5)

2

1.10

Initial field trips by countries using rented vehicles in order to begin the work of rehabilitating stations.
Benchmarking of scales, placing of markers, benchmarking work and recruitment of observers. Low-water
gauging carried out using available equipment.

1

1.11

Definition of procedures for data transmission and reception. Details concerning the routing of data from each
station depending usage priorities and period. Implementation of circuits using classic telemetry.

2

1.12

Repair of old DCPs in each country.

1

1.13

Repair and upgrading of stations ; installation of new hardware (water-level recorders, radios, DCPs).

3

1.14

Definition of data transmission and reception procedures. Updating of existing procedures, particularly in relation
to new transmision vectors (METEOSAT).

1

1.15

Training of operatives in the installation, maintenance and operation of hydrometric stations with telemetering
(Module 7).

1

1.16

Low and high-flow gauging carried out at all stations.
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Item
COMPONENT 2:
DEVELOPMENT
OF THE
REGIONAL
HYDROLOGICAL
INFORMATION
SYSTEM

COMPONENT 3 :
IDENTIF. AND
DEVEL. OF HYD.
PRODUCTS OF
REGIONAL
INTEREST

Subitem
2.1

Definition of the structure of the database and the management system. Definition of specifications required to
meet stated objectives.

1

2.2

Additional IT equipment for the RPC and NHSs and installation of appropriate software.

1

2.3

Implementation of the regional database and development of data exchange protocols with NHSs.

3

2.4

Definition and introduction of quality control procedures for data and archiving.

2

2.5

Transfer of existing existing data in the regional and national databases.

6

2.6

Definition of standard analysis procedures for data and publications.

1

2.7

Training for staff in the maintenance and operation of databases (two-week training course at the RPC followed by
on-the-job training within each NHS).
Reinstatement of the AOC-HYCOS website and updating of station data where this can already be received in
real time by the RPC. Creating a Niger-HYCOS site on the basis of the existing website.
Planning and implementation of a new website to replace the AOC-HYCOS pages, making use of the information
contained in the hydrological data-handling database.
Definition of additional requirements in terms of hydrological information products for the countries of the Niger
river basin.
Agreements on the transfer and adaptation of software applications developed in the course of other HYCOS
components.
Training for the relevant staff in the operation of the software applications (Module 9)
Other training topics, where required, in addition to the training planned within components 1, 2 and 3 mentioned
above (Modules 6, 8, 10 and 11)
Promoting awareness-raising activities aimed at water agencies, decision makers, government authorities and the
general public.

3.1
3.2
3.3
3.4
3.5

COMPONENT 4 :
ADDITIONAL
TRAINING AND
AWARENESSRAISING

APPRAISAL

Duration
(months)

4.1
4.2

5
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C. TIMELINE OF ACTIVITIES
Section/sub
-section No.

NIGER-HYCOS PROJECT ACTIVITY SCHEDULE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Preparatory
phase

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15
1.16
2.1
2.2
2.3
2.4
2.5
2.6
2.7
3.1
3.2
3.3
3.4
3.5
4.1
4.2
5

Niger-HYCOS - Project document

Page 7

Annex 1

ANNEX 2

TERMS OF REFERENCE FOR THE
REGIONAL PROJECT CENTRE (RPC)

ANNEX 2
I – TERMS OF REFERENCE FOR THE REGIONAL PROJECT CENTRE (RPC)
The Regional Project Centre (RPC) is to be the body responsible for implementing
the project. Specifically, the RPC is the focal point for the coordination of project
activities being undertaken in and by participating countries. It serves to foster
regional cooperation on the assessment, monitoring and management of water
resources and represents a forum for the exchange of expertise and skills. The
project Execution Unit will be set up by the Executing Agency in order to assist the
RPC in carrying out the tasks established in its terms of reference.
The role of the RPC is to coordinate the various project activities. Its specific
functions relate to the dissemination of information, the coordination of hydrometric
network monitoring, training and assistance for member countries. In more precise
terms, RPC functions will incorporate the following activities :
Defining and adopting the configuration of the network of hydrometric stations
and related equipment according to the targets assigned for each station (e.g.
whether or not real-time telemetry is required), in consultation with member
countries.
Liaising with contractors or a specialist consultant to define the standards for
installation of DCPs standards and organizing suitable training seminars on
the operation and maintenance of these observing networks.
Providing the necessary support to NHSs in setting up field installations and
maintaining networks.
Coordinating the establishment of a regional, distributed and/or centralized
database and where necessary, providing assistance in the development of
national databases.
Coordinating the implementation of a regional IT network for the dissemination
of data between partner countries, particularly via the internet.
Undertaking to develop, maintain and promote the Niger-HYCOS programme
website.
Providing the necessary support for research
programmes being conducted within the subregion.

activities,

particularly

Continually assessing and implementing programmes of training to enhance
the competencies of national institutions. Particular attention will be paid to
the following areas :
-

Maintenance of DCPs
Data quality control
Data handling
Database management
Internet technology
Development of hydrological products of national and regional interest.
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ANNEX 3

PROVISIONAL BUDGET FOR THE PROJECT

ANNEX 3
Niger-HYCOS Budget
The details given below relate solely to foreign financial contributions, given that the
contributions from member states and the Executing Agency (NBA) essentially cover
the payment of staff involved in project implementation. After a brief general
summary, the present document will set out the budget allocations earmarked for the
RPC, training and support for activities in the various NBA member countries.
1 – GENERAL SUMMARY OF THE NIGER-HYCOS PROJECT BUDGET
N.B. : 1 euro = 655.957 CFA francs

Section
Preparatory Phase
Country budgets
RPC operational budget
Training
Meeting of the Steering
Committee
Services provided by the
Executing Agency
Services provided by the
Supervising Agency
IRD services
(not including training element)
AGRHYMET services
(not including training element)
End-of-project evaluation
Miscellaneous / unforeseen
costs
TOTAL (CFA francs)
TOTAL (€)

Estimated cost Available funding % of
(CFA francs)
(CFA francs)
total
123 823 760
1 401 714 500
625 470 000
280 464 795
29 500 000

123 823 760 6.3%
998 473 000 50.7%
433 225 000 22.0%
196 786 802 10.0%

Additional
funding
required
(CFA francs)
403 241 500
192 245 000
83 677 993

29 500 000

1.5%

-

39 357 420

2.0%

-

91 833 980

4.7%

-

25 434 733

25 434 733

1.3%

-

7 215 527
13 000 000
56 000 000

7 215 527
-

0.4%

13 000 000

22 220 778

1.1%

33 779 222

39 357 420
91 833 980

2 693 814 715

1 967 871 000

4 106694

3 000 000

100%

725 943 715
1 106 694

The second column contains the total funding figure for the project as it stands
following an examination of the questionnaires completed by member countries. The
third column shows how funding currently available is distributed, whilst the fourth
column indicates the sum yet to be secured. The same format has been used for the
country and RPC budget tables that follow.

Niger-HYCOS - Project document

Page - 1

Annex 3

2 - BUDGET FOR THE RPC
OPERATIONAL BUDGET
Estimated
cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

Item
Permanent staff
Foreign consultants
Fees for national experts
Travel expenses
Subcontracting
Subscriptions
Office supplies
Vehicle maintenance
Total operational budget

153 000 000
87 500 000
29 550 000
65 000 000
9 000 000
34 950 000
11 000 000
24 000 000
414 000 000

148 200 000
16 250 000
25 125 000
60 000 000
9 000 000
15 450 000
11 000 000
12 000 000
297 025 000

4 800 000
71 250 000
4 425 000
5 000 000
19 500 000
12 000 000
116 975 000

Total in
CFA francs
41 170 000
57 000 000
15 700 000
9 000 000
28 000 000
16 500 000

Total in
CFA francs
34 100 000
52 500 000
5 700 000
9 000 000
16 500 000

7 070 000
4 500 000
10 000 000
28 000 000
-

44 100 000
211 470 000

18 400 000
136 200 000

25 700 000
75 270 000

625 470 000
953 523

433 225 000
660 447

192 245 000
293 076

INVESTMENT BUDGET
Item
IT hardware
Software
Internet connection
Office-related
Vehicles
Technology base
Other equipment and unforeseen
costs
Total investment budget
Grand total (CFA francs)
Grand total (€)
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3.

TRAINING BUDGET

It was estimated that the planned syllabus of training modules set out in the 2003
provisional project document would cost around €400 000 (a little over 262 million
CFA francs) for all 11 modules. The AFD has earmarked €300 000 of its funding
package for training. To enable the maximum number of sessions to be organized
with the funding available, the 11 modules have been regrouped into seven, as
indicated in Annex 5. Unfortunately, despite this reorganization, the available funds
will still not cover the cost of organizing all of the sessions making up these seven
modules. Thus, until additional funding is secured, only six out of the seven planned
training modules (M1 to M6) will be imparted in member countries, as set out in
tables A1, A2, A3 and B1.
Furthermore, a twelfth module (Hydrological modelling) in addition to those that had
initially been planned is now to be offered . Under the organizational modalities for
this new module, one trainee from each country will attend the AGRHYMET Regional
Centre for a month-long training visit. The cost of this module is estimated at €18
000 for the nine NBA member countries and it will be incorporated into the training
programme if additional funding can be secured.
The budget estimates set out below under the section entitled “Training of trainers”
are the result of discussions with the institutions responsible for imparting the
syllabus covered by the various modules (IRD, AGRHYMET). The estimated costs
take into account the current training practices within each of the institutions
concerned.

Niger-HYCOS - Project document

Page - 3

Annex 3

A – TRAINING OF TRAINERS
A1 – Budget for the three modules under the responsibility of the AGRHYMET
Regional Centre
Item
INSTRUCTORS
Teaching costs for a seven-day module
Teaching costs for a 15-day module
Total
TRAINEES
Travel for trainees from outside Niger
Travel for trainees from Niger
Per diem expenses for trainees
Total

Number of
units

Cost per
unit
(€)

2
1

24
3
261

Total
(€)

Total
(CFA francs)

6500
12000

13000
12000
25 000

8 527 441
7 871 484
16 398 925

750
20
70

18000
60
18270
36 330

11 807 226
39 357
11 984 334
23 830 918

61 330

40 229 843

TOTAL FOR THREE MODULES

A2 – Budget for the three modules under the responsibility of IRD
Item
INSTRUCTORS
Travel outside the region
Travel within the region
Per diem expenses
Teaching costs
Unforeseen costs

Number of
Units
1
3
45
3

Cost per
unit
(€)
1500
700
125
9000

Total
TRAINEES
Travel for trainees from outside Niger
Travel for trainees from Niger
Per diem expenses for trainees
Total

24
3
405

TOTAL FOR THREE MODULES
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750
20
70

Total
(€)

Total
(CFA francs)

1 500
2 100
5 625
27 000
3 225
39
450

983 936
1 377 510
3 689 758
17 710 839
2 115 461
25 877 504

18000
60
28350
46 410

11 807 226
39 357
18 596 381
30 42 964

82 635

54 205 007

Annex 3

A3 – Budget for the module under the responsibility of NBA
Item

Number of Cost per unit
Units
(€)

INSTRUCTORS
Travel for both trainers
Per diem expenses for both trainers
Teaching support and
miscellaneous costs
Total
TRAINEES
Travel for trainees from outside
Niger
Travel for trainees from Niger
Per diem expenses for trainees
Total

2
14

8
1
63

Total cost
(€)

750
153

750
20
70

TOTAL FOR THE MODULE

Total cost
(CFA francs)

1500
2142

983 936
1 405 060

1500
5 142

983 936
3 372 931

6000
20
4410
10 430

3 935 742
13 119
2 892 770
6 841 632

15 572

10 214 562

B – IN-COUNTRY TRAINING
In-country training is to be imparted to a group of ten trainees by national trainers.
B1 - In-country training budget for the six modules
Item
Coordinator
Assistant
Room hire
Local transport costs
Local per diem expenses for field trips
Projector hire
Document printing

Number of
units
7
7
4
4
40
4
1

Total per module in each country
Total for six modules in each country
Total for six modules in nine
countries
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Cost per
unit

(€)
20
15
50
200
10
50
300

Total cost
Total cost
(€)
(CFA francs)
140
91 834
105
68 875
200
131 191
800
524 766
400
262 383
200
131 191
300
196 787
2 145

1 407 028

12 870

8 442 168

115 830

75 979 512

Annex 3

SUMMARY OF THE TRAINING BUDGET
Total
(CFA francs)

Item

Total
(Euros)

TRAINING OF TRAINERS
Training imparted by IRD (3 modules)

54 205 007

82 635

Training imparted by AGRHYMET (3 modules)

40 229 843

61 330

Training imparted by NBA (1 module)

10 214 562

15 572

104 649 412

159 537

Training in nine countries (six modules)

75 979 512

115 830

Procurement of an ADCP for training purposes

16 157 878

24 633

196 786 802

300 000

Total
IN-COUNTRY TRAINING

GRAND TOTAL FOR TRAINING
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4.

SUPPORT FOR PARTICIPATING COUNTRIES

Looking at the project cost estimated on the basis of the questionnaires completed by
countries, available funding has primarily been directed towards the procurement of
hydrometric equipment and data handling tools.
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Country budget : Benin

Estimated
cost
(CFA francs)

Available
funding
(CFA francs)

Additional
Funding
required
(CFA francs)

Fees for observers

1 800 000

1 500 000

300 000

Fees for operatives

3 600 000

2 400 000

1 200 000

Travel allowances

7 980 000

6 780 000

1 200 000

Vehicle operation costs

4 452 500

2 031 000

2 421 500

IT charges

4 950 000

4 125 000

825 000

Telephone

600 000

500 000

100 000

1 200 000

1 000 000

200 000

24 582 500

18 336 000

6 246 500

Hydrological measurement equipment

Total in
CFA francs
13 000 000

Total in
CFA francs
13 000 000

-

Recording and transmission equipment

25 150 000

25 150 000

-

IT hardware

17 900 000

9 800 000

8 100 000

Software

11 000 000

11 000 000

-

Vehicle

20 000 000

20 000 000

-

2 000 000

2 000 000

-

Total investment budget

89 050 000

80 950 000

8 100 000

Grand total

113 632 500

99 286 000

14 346 500

173 232

151 361

21 871

Items
OPERATING BUDGET

Miscellaneous
Total operating budget
INVESTMENT BUDGET
Item

Transports and transit costs

Grand total
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Country budget : Burkina Faso

Estimated
cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA
francs)

Fees for observers

3 240 000

1 800 000

1 440 000

Fees for operatives

7 200 000

3 000 000

4 200 000

Travel allowances

9 300 000

6 060 000

3 240 000

Vehicle operation costs

7 040 000

2 002 000

5 038 000

IT charges

2 550 000

2 125 000

425 000

Telephone

1 500 000

1 250 000

250 000

30 830 000

16 237 000

14 593 000

Hydrological measurement equipment

Total in
CFA francs
13 500 000

Total in
CFA francs
12 900 000

600 000

Recording and transmission equipment

36 680 000

22 380 000

14 300 000

IT hardware

12 100 000

8 600 000

3 500 000

Software

21 000 000

11 000 000

10 000 000

Vehicle

20 000 000

20 000 000

-

2 500 000

2 000 000

500 000

Total investment budget

105 780 000

76 880 000

28 900 000

Grand total

136 610 000

93 117 000

43 493 000

208 261

141 956

66 305

Item
OPERATING BUDGET

Total operating budget
INVESTMENT BUDGET
Item

Transport and transit costs

Grand total
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Country budget : Cameroon

Item

Estimated Cost
(CFA francs)

Additional
Funding
funding
available
required
(CFA francs) (CFA francs)

OPERATING BUDGET
Fees for observers

3 600 000

2 400 000

1 200 000

Fees for operatives

3 600 000

2 400 000

1 200 000

Travel allowances

12 600 000

7 560 000

5 040 000

Vehicle operation costs

8 100 000

2 093 000

6 007 000

IT charges

4 350 000

3 125 000

1 225 000

Telephone

1 200 000

500 000

700 000

33 450 000

18 078 000

15 372 000

Total in CFA
Total in CFA
francs
francs
31 800 000
30 700 000

1 100 000

Total operating budget
INVESTMENT BUDGET
Item
Hydrological measurement equipment
Recording and transmission equipment

20 340 000

14 740 000

5 600 000

IT hardware

12 900 000

8 600 000

4 300 000

Software

11 000 000

11 000 000

-

Vehicle

20 000 000

20 000 000

-

2 000 000

2 000 000

-

Total investment budget

98 040 000

87 040 000

11 000 000

Grand total

131 490 000

105 118 000

26 372 000

200 455

160 251

40 204

Transport and transit costs

Grand total
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Country budget : Chad

Estimated cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

OPERATING BUDGET
Fees for observers

1 440 000

750 000

690 000

Fees for operatives

3 600 000

2 400 000

1 200 000

Travel allowances

9 660 000

5 280 000

4 380 000

Vehicle operation costs

5 690 000

1 911 000

3 779 000

IT charges

4 350 000

3 000 000

1 350 000

Telephone

1 500 000

1 000 000

500 000

Divers

3 600 000

2 000 000

1 600 000

29 840 000

16 341 000

13 499 000

Total in CFA
francs
21 000 000

Total in CFA
francs
20 400 000

600 000

Recording and transmission equipment

25 200 000

9 620 000

15 580 000

IT hardware

12 900 000

10 900 000

2 000 000

Software

11 000 000

11 000 000

-

Vehicle

20 000 000

20 000 000

-

2 000 000

2 000 000

-

Total investment budget

92 100 000

73 920 000

18 180 000

Grand total

121 940 000

90 261 000

31 679 000

185 896

137 602

48 294

Item

Total operating budget
INVESTMENT BUDGET
Item
Hydrological measurement equipment

Transport and transit costs

Grand total
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Country budget : Côte d’Ivoire

Estimated
cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

OPERATING BUDGET
Fees for observers

1 800 000

1 500 000

300 000

Fees for operatives

3 600 000

2 400 000

1 200 000

Travel allowances

10 500 000

8 820 000

1 680 000

Vehicle operation costs

6 460 000

2 002 000

4 458 000

IT charges

2 550 000

2 125 000

425 000

Telephone

1 000 000

1 000 000

24 910 000

17 847 000

7 063 000

Total in CFA
francs
32 450 000

Total in CFA
francs
31 850 000

600 000

Recording and transmission equipment

11 250 000

12 450 000

IT hardware

16 400 000

11 800 000

4 600 000

Software

22 000 000

11 000 000

11 000 000

Vehicle

20 000 000

20 000 000

-

2 000 000

2 000 000

-

Total investment budget

104 100 000

89 100 000

15 000 000

Grand total

130 010 000

106 947 000

23 063 000

198 199

163 040

35 159

Item

Total operating budget
INVESTMENT BUDGET
Item
Hydrological measurement equipment

Transport and transit costs

Grand total
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Country budget : Guinea

Estimated cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

Fees for observers

3 276 000

2 550 000

726 000

Fees for operatives

6 480 000

3 000 000

3 480 000

Travel allowances

16 380 000

7 740 000

8 640 000

Vehicle operation costs

7 620 000

2 002 000

5 618 000

IT charges

4 650 000

3 125 000

1 525 000

Telephone

1 860 000

1 300 000

560 000

Divers

7 500 000

4 000 000

3 500 000

47 766 000

23 717 000

24 049 000

Item

OPERATING BUDGET

Total operating budget

INVESTMENT BUDGET
Total in CFA
francs

Item

Total in CFA
francs

Hydrological measurement equipment

31 600 000

30 400 000

1 200 000

Recording and transmission equipment

53 890 000

30 520 000

23 370 000

IT hardware

13 700 000

11 700 000

2 000 000

Software

11 000 000

11 000 000

-

Vehicle

20 000 000

20 000 000

-

4 000 000

2 000 000

2 000 000

Total investment budget

134 190 000

105 620 000

28 570 000

Grand total

181 956 000

129 337 000

52 619 000

277 390

197 173

80 217

Transport and transit costs

Grand total (€)

Country budget : Mali
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Estimated cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

OPERATING BUDGET
Fees for observers

3 240 000

2 700 000

540 000

Fees for operatives

7 200 000

3 000 000

4 200 000

Travel allowances

15 540 000

7 740 000

7 800 000

Vehicle operation costs

8 820 000

2 093 000

6 727 000

IT charges

4 650 000

3 125 000

1 525 000

Telephone

2 310 000

1 675 000

635 000

41 760 000

20 333 000

21 427 000

Total in CFA Total in CFA
francs
francs
19 500 000
18 300 000

1 200 000

Item

Total operating budget
INVESTMENT BUDGET
Item
Hydrological measurement equipment
Recording and transmission equipment

66 390 000

35 320 000

IT hardware

13 900 000

12 100 000

Software

22 000 000

11 000 000

11 000 000

Vehicles

40 000 000

20 000 000

20 000 000

2 000 000

2 000 000

Total investment budget

163 790 000

98 720 000

65 070 000

Grand total

205 550 000

119 053 000

86 497 000

313 359

181 495

131 864

Transport and transit costs

Grand total
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Country budget : Niger

Estimated
cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

OPERATING BUDGET
Fees for observers

1 980 000

1 650 000

330 000

Fees for operatives

3 600 000

2 400 000

1 200 000

Travel allowances

10 500 000

8 820 000

1 680 000

Vehicle operation costs

6 460 000

2 184 000

4 276 000

IT charges

3 750 000

3 325 000

425 000

Telephone

1 000 000

1 000 000

-

27 290 000

19 379 000

Item

Total operating budget

7 911 000

INVESTMENT BUDGET
Item
Hydrological measurement equipment

Total in CFA Total in CFA
francs
francs
32 050 000
32 050 000

-

Recording and transmission equipment

11 840 000

11 840 000

IT hardware

12 800 000

10 800 000

Software

11 000 000

11 000 000

-

Vehicle

20 000 000

20 000 000

-

2 000 000

2 000 000

-

Total investment budget

89 690 000

87 690 000

2 000 000

Grand total

116 980 000

107 069 000

9 911 000

178 335

163 226

15 109

Transport and transit costs

Grand total
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Country budget : Nigeria

Estimated cost
(CFA francs)

Available
funding
(CFA francs)

Additional
funding
required
(CFA francs)

Fees for observers

2 736 000

2 280 000

456 000

Fees for operatives

7 200 000

3 000 000

4 200 000

Travel allowances

21 840 000

9 360 000

12 480 000

Vehicle operation costs

11 780 000

3 300 000

8 480 000

IT charges

6 150 000

3 875 000

2 275 000

Telephone

3 600 000

1 750 000

1 850 000

53 306 000

23 565 000

29 741 000

Total in CFA Total in CFA
francs
francs
65 600 000
57 200 000

8 400 000

Item

OPERATING BUDGET

Total operating budget
INVESTMENT BUDGET
Item
Hydrological measurement equipment
Recording and transmission equipment

53 840 000

23 820 000

30 020 000

IT hardware

22 800 000

10 700 000

12 100 000

Software

44 000 000

11 000 000

33 000 000

Vehicle

20 000 000

20 000 000

0

4 000 000

2 000 000

2 000 000

Total investment budget

210 240 000

124 720 000

85 520 000

Grand total

263 546 000

148 285 000

115 261 000

401 773

226 059

175 714

Transport and transit costs

Grand total
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YEAR-ON-YEAR SUMMARY OF BUDGET AVAILABILITY
ITEM
RPC operation
TRAINING (IRD services not included)
Meeting of the Steering Committee
Services provided by the Executing Agency
Services provided by the Supervising Agency
IRD services (technical assistance +training)
AGRHYMET services (not including training)
End-of-project appraisal
Miscellaneous and unforeseen costs
Subtotal
BENIN
BURKINA FASO
CAMEROON
CHAD
COTE D'IVOIRE
GUINEA
MALI
NIGER
NIGERIA

YEAR 1
(CFA francs)
269 982 500
87 289 427

YEAR 2
(CFA francs)

YEAR 3
(CFA francs)

TOTAL
(CFA francs)

38 845 000

15 742 968
32 797 850
30 174 022
2 886 211

124 397 500
85 735 332
14 750 000
15 742 968
32 797 850
17 054 882
2 886 211

14 750 000
7 871 484
26 238 280
1 967 871
1 443 105

433 225 000
173 024 759
29 500 000
39 357 420
91 833 980
49 196 775
7 215 527

For the record
8 888 311

For the record
8 888 311

For the record
4 444 156

For the record
22 220 778

447 761 289
89 030 000
83 940 000
94 920 000
80 590 000
97 020 000
115 720 000
107 430 000
96 150 000
135 082 000

302 253 054
6 921 000
6 007 000
6 978 000
6 397 000
6 898 000
9 198 000
7 808 000
7 438 000
9 032 000

95 559 896
3 335 000
3 170 000
3 220 000
3 274 000
3 029 000
4 419 000
3 815 000
3 481 000
4 171 000

845 574 239
99 286 000
93 117 000
105 118 000
90 261 000
106 947 000
129 337 000
119 053 000
107 069 000
148 285 000

TOTAL
(€)

% of
total

660 447 23.6%
263 775 9.4%
44 972 1.6%
60 000 2.1%
140 000 5.0%
75 000 2.7%
11 000 0.4%
PM
33 875
1 289 070
151 361
141 956
160 251
137 602
163 040
197 173
181 495
163 226
226 059

1.2%
46%
5.4%
5.1%
5.7%
4.9%
5.8%
7.0%
6.5%
5.8%
8.1%

Subtotal

899 882 000

66 677 000

31 914 000

998 473 000

1 522 162

54%

Grand total (CFA francs)
Grand total (€)

1 347 643 289
2 054 469

368 930 054
562 430

127 473 896
194 333

1 844 047 239
2 811 232

2 811 232

100%
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SUMMARY OF SUPPORT ALLOCATED TO COUNTRIES BY ITEM OF EXPENDITURE

ITEM

BENIN
(CFA
francs)

BURKINA
CAMEROON
COTE
FASO
(CFA francs) D’IVOIRE
(CFA
(CFA francs)
francs)

GUINEA
(CFA
francs)

MALI
(CFA
francs)

NIGER
NIGERIA
(CFA francs) (CFA francs)

CHAD
(CFA
francs)

TOTAL
(CFA francs)

TOTAL
(€)

% of
total

Observers

1 500 000

1 800 000

2 400 000

1 500 000

2 550 000

2 700 000

1 650 000

2 280 000

750 000

17 130 000

26 113

2

Fees for operatives

2 400 000

3 000 000

2 400 000

2 400 000

3 000 000

3 000 000

2 400 000

3 000 000

2 400 000

24 000 000

36 585

2

Travel

6 780 000

6 060 000

7 560 000

8 820 000

7 740 000

7 740 000

8 820 000

9 360 000

5 280 000

68 160 000

103 902

7

Vehicle operation

2 031 000

2 002 000

2 093 000

2 002 000

2 002 000

2 093 000

2 184 000

3 300 000

1 911 000

19 618 000

29 905

2

IT charges

4 125 000

2 125 000

3 125 000

2 125 000

3 125 000

3 125 000

3 325 000

3 875 000

3 000 000

27 950 000

42 607

3

Telephone

500 000

1 250 000

500 000

1 000 000

1 300 000

1 675 000

1 000 000

1 750 000

1 000 000

9 975 000

15 206

1

1 000 000

0

0

0

4 000 000

0

0

0

2 000 000

7 000 000

10 671

1

13 000 000

12 900 000

30 700 000

31 850 000

30 400 000

18 300 000

32 050 000

57 200 000

20 400 000

246 800 000

376 220

25

25 150 000

22 380 000

14 740 000

12 450 000

30 520 000

35 320 000

11 840 000

23 820 000

9 620 000

185 840 000

283 293

19

9 800 000

8 600 000

8 600 000

11 800 000

11 700 000

12 100 000

10 800 000

10 700 000

10 900 000

95 000 000

144 817

10

Software

11 000 000

11 000 000

11 000 000

11 000 000

11 000 000

11 000 000

11 000 000

11 000 000

11 000 000

99 000 000

150 915

10

Vehicles

20 000 000

20 000 000

20 000 000

20 000 000

20 000 000

20 000 000

20 000 000

20 000 000

20 000 000

180 000 000

274 390

18

2 000 000

2 000 000

2 000 000

2 000 000

2 000 000

2 000 000

2 000 000

2 000 000

2 000 000

18 000 000

27 439

2

Electricity supply
support
Hydrological equipment
DCP & water-level
measurement
IT supplies

Transport and transit

TOTAL (CFA francs)
TOTAL (€)

99 286 000 93 117 000 105 118 000
151 351
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226 044

137 593

1 522 063

1 522 063 100

Rehabilitation of the METEOSAT DCPs in place within the Niger basin
Since 1990, a number of METEOSAT DCPs have been installed in the various
countries of the Niger basin by NBA and in some cases, by countries themselves.
Experience has shown that this equipment has never functioned properly, the result
of faulty batteries or minor failures which are easily repaired. This equipment will be
rehabilitated for the purposes of the Niger-HYCOS project. As a matter of particular
priority, METEOSAT DCPs should be installed at stations where data return is
required on a daily basis and at isolated sites where the use of any other type of
transmission would be impossible. The distribution of this equipment across the
countries of the basin, as well as the year in which it was acquired, is given in the
table below.
Distribution of different types of DCP by country
COUNTRY

BENIN
BURKINA FASO
CAMEROON
CHAD
COTE D’IVOIRE
GUINEA
MALI
NIGER
NIGERIA
Total

GHENIS
DCP
2001

HYDRONIGER
DCP
2003

HYDRONIGER
DCP
2005

1
1
5
1

1

TOTAL

8
8

1
2
3
2

2
3
6
2
6

2
1
7
1
2
12
16
5
8

16

16

22

54

2

The total number of DCPs given in the table represents the overall amount of up-todate equipment present in the basin, whether or not it has been installed (very few of
the DCPs acquired in 2005 have yet been installed). The number of DCPs still in a
functioning state should thus be identical or very similar. This figure should be
assessed, along with the cost of rehabilitating the DCPs.
In order assess the cost of repairs, it is essential to undertake a technical inspection
of the equipment in need of repair and to re-establish contact with the manufacturer
in order to negotiate the procurement of the necessary parts. This option should only
be followed up if the cost is reasonable and no greater than 2 000 000 CFA francs
per DCP. The estimates provided here, for information only, form part of the support
to be provided to countries.
The table below provides an initial schedule of planned actions. Clearly, this
operation should be undertaken at the very beginning of the development phase of
the project.
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Provisional schedule for the rehabilitation of DCPs
Months*

Action
Examination of proposals by NBA

1

Choice of stations to be rehabilitated

1

Installation of a SUTRON DCP at Niamey

1

2003 DCP at Niamey immediately modified to become a stand-alone DCP.
Monitoring of a validation test, at the very least in terms of the electrical
autonomy of the temperature and rain gauge
Detailed surveys of existing DCPs and their precise condition. Definition of a
test protocol for the separate elements.
Contact with ELTA to make initial enquiries concerning the prices of the
necessary spare parts
Contact with possible local suppliers of solar panels

1

Contact with suppliers of water depth and quality sensors

1

Decision on parts to be ordered. Preparation of an estimate

2

Comparison between the cost of rehabilitation and the cost of new
equipment available on the market
Definition of the number of DCPs to be rehabilitated (the components from
some DCPs could be used to repair others)
Mission to ELTA to validate the technical solutions for the repair or
upgrading of transmitters and PM36 electronic cards
Assembly of the gauging towers required to set up new stations

2

Ordering of parts and components

3

Arrival of ordered goods

6

Repair of DCPs in each country during scheduled missions

7

Monitoring of the functioning of each type of DCP being tested at the Niamey
station in order to identify possible anomalies and find solutions to them
Remote monitoring established at the RPC for each of these DPCs, ideally
making use of all the maintenance parameters being transmitted

1
1
1

2
2
3

8 to 30
8 to 30

* Months counted from the beginning of the development phase of the project
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ANNEX 4

SPECIFICATION AND LOCATION
OF THE PROPOSED NIGER-HYCOS
HYDROMETRIC STATIONS

ANNEX 4
It should be recalled that one of the principal objectives of the Niger-HYCOS Project
is to create and support a system of data collection on the water resources of the
Niger river capable of being sustained once project activities have drawn to a close
with funding provided by participating countries themselves. With this in mind, close
attention was paid to the demands voiced by the nine NBA member countries in their
questionnaires whilst the choice of stations was being made. Some key and
particularly noteworthy observations emerge from examination of these
questionnaires. Certain questions were interpreted in a variety of ways and others
did not receive a response, probably because they were not understood. Some
countries which did not receive the questionnaire sufficiently in advance did not
answer all the questions, owing to overly tight deadlines, among other reasons.
Nevertheless, the results obtained enabled the selection of a list of 104 stations to be
monitored with a view to effectively meeting the objectives of the project and
providing a suitable response to the demands of countries. Given the fact that the
available funds were insufficient to allow satisfactory monitoring of all 104 stations
throughout the lifetime of the project, further selection was required. In identifying the
95 stations to be retained for the purposes of project, particular attention was paid to
their significance in terms of meeting project objectives. Thus, the following were
prioritized for inclusion : stations essential to the monitoring of international flows, the
calculation of the principle country-level flow balances, stations monitoring the
operation of regionally significant dams and stations with long observing periods, to
serve as benchmarks.
The stations that were not included (but which will be
reconsidered if additional funding becomes available) can be categorized as being of
secondary importance and used primarily to refine flow balances or fulfil specific local
requirements within countries, whilst not being essential to the creation of the
products planned under the Niger-HYCOS programme.
With regard to the type of equipment selected, the various responses received from
countries indicate that, despite their varying interpretations of the questionnaire,
agreement exists on the need for alternative solutions to be deployed in place of
DCPs where possible, thereby enabling a greater number of stations to be equipped.
DCPs already in place should nevertheless be restored to working order using
project funds insofar as they are available. An estimate of the cost of operational
rehabilitation is therefore essential in order to establish a figure for the relevant
budget items in the project document. In addition to budgetary constraints, some
lessons drawn from past experience were also taken into account.
Specifically, to ensure that the networks equipped with DCPs function correctly,
maintenance and repair visits are required with a frequency that is incompatible with
the budgets currently available to the services responsible for DCP maintenance.
The main reasons for problems with previous monitoring network activities have been
identified as a lack of resources on the part of the services in charge of the networks
and the limited number of users of real time data within the Niger basin. This
situation is likely to improve during the period of Niger-HYCOS project funding.
However, the causes of the problem will re-emerge once the project has drawn to a
close unless the real time data collected over the three-year duration of the project is
deemed essential by a significant number of users and unless specific funds are
Niger-HYCOS - Project document
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earmarked for DCP maintenance. In addition, priority should be given to the
installation of DCPs with METEOSAT broadcasting in locations where daily data
return is required or at isolated sites where any other type of transmission would be
impossible. These DCPs emit messages every three hours and contain hourly data
on water levels. The vast majority of stations located along the Niger do not require
three-hourly water level data to be transmitted. This frequency was initially fixed as a
requirement by WMO in order to comply with standards for meteorological messages
transmitted on the GTS. There is no hydrological justification for maintaining such a
frequency and in many cases, one daily message containing one to four water level
readings and the daily rainfall reading would be sufficient. This would enable
electricity consumption to be cut back considerably, with smaller solar panels
required and hence a reduced risk of vandalism.
Taking into account the various considerations set out above and the installations
already in place at the selected stations, the equipment to be installed for the
purposes of the Niger-HYCOS project was selected as shown in the list in table A4.1.
The network comprises a total of 95 hydrometric stations, as illustrated in figure A4.1.
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Table A4.1 : Proposed Niger-HYCOS project hydrometric stations
CURRENT EQUIPMENT
No.

COUNTRY

RIVER

STATION

Area in
km²

OBS.

ELTA
DCP

DATE

HN
2003
DCP

HN
2005
DCP

LIMNI Cyber RADIO

NIGER – HYCOS Proposals
RTC GSM
Digital
NH
OBS. LIMNI RADIO
OK
OK

Meteo
OBS. OBS. Thalimedes
sat
Class
GSM RTC
LIMNI
DCP

Equipment
OTHER OBJECTIVES

E
1

1 BENIN

NIGER

MALANVILLE

2 BENIN

ALIBORI

3 BENIN

MEKROU

4 BENIN
5 BENIN

SOTA
MEKROU

1000000

1952

KANDI BANI

8170

1952

1

1

1

KOMPONGOU

5670

1960

1

1

1

COUBERI
YAKRIGOUROU

13410
2570

1953
New

1

1

1

1

1

1

STOCK
FAGA

LIPTOUGOU

15700

1974

7 BURKINA

GOROUOL

KORIZIENA

2500

1955

2
1
1

1

G
G
planned hydroelectric dams
G
planned hydroagricultural infrastructure
E

1
1

1

1

1

1

6 BURKINA

benchmark station, major hydroagricultural
infrastructure, regional interest

1

1

1

1

1

1

1

1

G
E

HYDRONIGER station
G

8 BURKINA

SIRBA

BILANGA

3451

1974

9 BURKINA

SIRBA

BASSIERE

8000

1979

10 BURKINA

TAPOA

DIAPAGA

2374

1984

11 BURKINA

MANNI

MANNI

5000

1973

1

1

12 BURKINA

YALI

SEBBA

2280

1981

1

1

13 BURKINA
14 BURKINA

TOGA

YALOGO

8450

1982

BONSOAGA

DAGOU

5892

1984

1

1

1

H

15 BURKINA

GOUDEBO

FALAGOUNTOU

3725

1987

1

1

1

H

16 CAMEROON

BENUE

Lagdo Gounougou

30650 1950

1

1

1

17 CAMEROON

BENOUE

Grand Capitaine

3220 1955

1

1

1

18 CAMEROON

BENOUE

GAROUA

60500 1930

19 CAMEROON

FARO

DJALINGO

24000 1965

20 CAMEROON

MAYO-KEBI

COSSI

25000 1955
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1

1
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1
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1
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1
2

1

1

2

1
2

1

1

1

1

1

1

1

1
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1

1

1

regional interest, hydroagricultural, pastoral and
fisheries infrastructure.

hydroagricultural, pastoral and fisheries
infrastructure

G
G
H
H
G

E

Downstream from LAGDOH hydroelectric and
irrigation dam

E
replaces Buffle Noir. Located downstream
E
E
E

CURRENT EQUIPMENT
No.

COUNTRY

21 CAMEROON

RIVER
METCHEM

STATION
GOURI

Area in
km²

OBS.

ELTA
DCP

DATE

2116 1965

HN
2003
DCP

HN
2005
DCP

LIMNI Cyber RADIO

NIGER – HYCOS Proposals
RTC GSM
Digital
NH
OBS. LIMNI RADIO
OK
OK

1

1

DONGA

Frontière Nigeria

NEW

1

1

23 CAMEROON

KATSENA ALA

Frontière Nigeria

NEW

1

1

24 CÔTE D'IVOIRE

BAGOUE

1

1

22 CAMEROON

STOCK

3
3

2
KOUTO

4740

1960

BANIFING

ZIEMOUGOULA

990

1962

1

26 CÔTE D'IVOIRE

BAOULE

SAMANTIGUILA

1813

1983

1

Equipment
OTHER OBJECTIVES

G
hydroelectric project
G
G

2

1

25 CÔTE D'IVOIRE

Meteo
OBS. OBS. Thalimedes
sat
Class
GSM RTC
LIMNI
DCP

1

1

1

1

1

1

1

1

1

1

2
2

B
Hydro-Niger benchmark station
B
B
estimation of outflow discharge towards Mali
B

27 CÔTE D'IVOIRE

DEBETE

KANKELEBA

5550

1975

1

1

1

1

1

28 CÔTE D'IVOIRE

KOURIKELE

IRADOUGOU

2640

1962

1

1

1

1

1

STOCK

2

29 GUINEA

DION

BARANAMA

5900

1970

1

30 GUINEA

MILO

KANKAN

9900

1946

1

31 GUINEA

MILO

KEROUANE

32 GUINEA

NIANDAN

BARO

NIGER

FARANAH

34 GUINEA

NIGER

35 GUINEA

1947

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

3180

1955

1

1

KOUROUSSA

18000

1947

1

1

SANKARANI

MANDIANA

21900

1954

1

36 GUINEA

SANKARANI

SANANKORO

7000

1984

1

37 GUINEA

TINKISSO

FIFA

15120

1970

1

38 GUINEA

TINKISSO

TINKISSO

6400

1955

1

39 GUINEA

NIANDAN

KISSIDOUGOU

40 GUINEA

NIGER

SIGUIRI-TIGUIBERI

1

B
high-flow prediction for the Sélingué dam

2

1970
12600

33 GUINEA

1

2

1

1

1

1

1

1

1

1

1

1

1

1
2

1
1

1

1

1
1
1

1

1

2

1

1

1
1
1
2

1

1

1

1
1
2
1

D
BD
G
E

Fomi dam site
E
E
D
A
EG
DG
BD
BD

STOCK

41 MALI

BAGOE

PANKOUROU

42 MALI

BANI

BENENY KEGNY
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reservoir management, energy production,
fisheries, shipping, irrigation, flood prediction

E

Reservoir management, energy production,
fisheries, shipping, irrigation, flood prediction
Reservoir management, energy production,
fisheries, shipping, irrigation, flood prediction

CURRENT EQUIPMENT
No.

COUNTRY

43 MALI

RIVER
BANI

STATION
DOUNA

Area in
km²
101600

OBS.

ELTA
DCP

DATE

1922

1

HN
2003
DCP

1

HN
2005
DCP

1

RTC GSM
Digital
NH
OBS. LIMNI RADIO
OK
OK

1

Meteo
OBS. OBS. Thalimedes
sat
Class
GSM RTC
LIMNI
DCP

1

1

2

44 MALI

BANIFING

KOUORO

14300

1957

45 MALI

BAOULE

BOUGOUNI

15700

1956

46 MALI

BAOULE

DIOILA

32500

1953

47 MALI

ISABER

AKKA

307000 1955

1

1

48 MALI

NIGER

ANSONGO

566000

1

1

1950

LIMNI Cyber RADIO

NIGER – HYCOS Proposals

1

1

1

1

1

1

1

1

2
3

1

1

1

1

1

2

1

1

1

1

Equipment
OTHER OBJECTIVES

E
Mopti Rice Office flood prediction
E
DB
DB
E
E
E

49 MALI

NIGER

BANANKORO

50 MALI

NIGER

51 MALI

70740

1967

1

1

DIRE

340000

1924

1

NIGER

KE MASINA

147000

1953

52 MALI

NIGER

KENIEROBA

130000

1953

1

1

53 MALI

NIGER

KIRANGO

137000

1925

1

1

54 MALI

NIGER

KORIOUME

370000

1963

1
1

1
1

1

1

1

1

1
1
1

1
1

1

1

1

1

1

2

1

1

1

1

1

2

1

2

E
E
DB
D
B
DB

1

55 MALI

NIGER

KOULIKORO

120000

1907

1

56 MALI

NIGER

TOSSAYE

438000

1954

1

57 MALI

NIGER

NANTAKA

281600

1943

1

58 MALI

SANKARANI

SELINGUE Barrage

34 200

1982

1

59 MALI
60 MALI

SANKARANI

SELINGUE AVAL

34200

1964

1

TANAKA

GOUNDAM

61 NIGER

DARGOL

KAKASSI

6940

1956

62 NIGER

GOROUBI

TORODI

9625

1978

63 NIGER

GOROUOL

ALCONGUI

44855

1957

64 NIGER

GOULBI MARADI NIELLOUA
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1

1

1

1

1

1

1

2

1

1

1

1

COMANAV, rural populations, development
operations, irrigation, shipping, dam
management
Irrigation, flood prediction and shipping,
reservoir management

Ségou Rice Office, Mali Shipping Company
(COMANAV), flood prediction, animal
husbandry, fisheries

E
E

Mopti Rice Office, COMANAV, flood prediction,
animal husbandry

DB
E

1

4800

1
1
1

1957
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A
A
A
A

Dam project
irrigation, monitoring of water entering the Niger
downstream of the Jibia dam in Nigeria

CURRENT EQUIPMENT
No.

COUNTRY

65 NIGER
66 NIGER

RIVER
MAGGIA
MEKROU

STATION
DOGUERAOUA
BAROU

Area in
km²
1393
10500

OBS.

ELTA
DCP

DATE

HN
2003
DCP

HN
2005
DCP

1979

LIMNI Cyber RADIO

NIGER – HYCOS Proposals
RTC GSM
Digital
NH
OBS. LIMNI RADIO
OK
OK

1

1961

Meteo
OBS. OBS. Thalimedes
sat
Class
GSM RTC
LIMNI
DCP

3

1

2

1

67 NIGER

NIGER

KANDADJI

600000

1975

1

1

1

1

68 NIGER

NIGER

NIAMEY

700000

1928

1

1

1

1

69 NIGER

NIGER

W NIGER

70 NIGER

SIRBA

GARBE-KOUROU

71 NIGER

TAPOA

CPMENT W

732 000

1961

38750

1956

5330

1

1

1

1

1963

1

1

BENUE

IBI

1

1

73 NIGERIA

BENUE

LAU

1

1

74 NIGERIA

BENUE

MAKURDI

75 NIGERIA

BENUE

UMAISHA

335000 "

1955

1

1

1

1

1

1

KIRI DAM

1

1

77 NIGERIA

DONGA

TAPORE

1

1

78 NIGERIA

KADUNA

WUYA

1

1

79 NIGERIA
80 NIGERIA

KATSINA-ALA
NIGER

KATSINA-ALA
BARO

730300 "

81 NIGERIA

NIGER

JEBBA

82 NIGERIA

NIGER

JIDERE BODE

83 NIGERIA

NIGER

KAINJI AVAL

84 NIGERIA

NIGER

KAINJI DAM

85 NIGERIA

SOKOTO

KENDE

86 NIGERIA

NIGER

LOKOJA

87 NIGERIA

NIGER

ONITSHA
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16700 "

-

1955
1914

1

1

1

1

631900 "

1914

1

563500

1986

1

1

1

1

1100800

1914

1

1955

1
1
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1
2
2
2
2

1

2
2

1
1

1

1

1

1

1

1
1089000

1

1

1
1986

1

1
1

1
1

1

1
1
1
1

1
1

E

hydroelectric project
hydroelectric dam project, hydroagricultural
project, shipping

E
Niamey DWA, hydroagricultural infrastructure
E
E
hydroagricultural dam project, fisheries
A

2

1

CONGOLA

1986

monitoring of downstream reservoirs
E

2

1

76 NIGERIA

59180 "

OTHER OBJECTIVES

A

2

72 NIGERIA

1955

2

2

2

305500 "

1

2

1

STOCK

1

Equipment

1

1

1
1

1

Annex 4

EB
shipping, DWA, hydroelectric dam project
B
irrigation, DWA
A
A
A
Irrigation, DWA
B
Shipping, DWA
E
B
E
B
EB

Shipping, irrigation
Management of the Jebba hydroelectric dam by
NEPA
Management of the Kainji hydroelectric dam by
NEPA
Management of the Kainji hydroelectric dam by
NEMA
Management of the Kainji hydroelectric dam by
NEPA

E
EB
shipping, DWA, hydroelectric dam project
EB
shipping, DWA, hydroelectric dam project

CURRENT EQUIPMENT
No.

COUNTRY

RIVER

STATION

88 NIGERIA

BENUE

WURO BOKKI

89 NIGERIA

TARABA

GASSOL

90 NIGERIA

BENUE

YOLA

Area in
km²

OBS.
DATE

103680

108400 "

ELTA
DCP

1914

HN
2003
DCP

92 CHAD

MAYO KEBI

LAC LERE

KABIA

PATALAO

LIMNI Cyber RADIO

NIGER – HYCOS Proposals
RTC GSM
Digital
NH
OBS. LIMNI RADIO
OK
OK

1

1

1

1

1

1

1

19210
6040

1955
1949

Meteo
OBS. OBS. Thalimedes
sat
Class
GSM RTC
LIMNI
DCP

2
2
1

1

6

STOCK

91 CHAD

HN
2005
DCP

1

1

1

1

93 CHAD

MAYO KEBI

FOULAMBARE

1

1

1

94 CHAD

MAYO BINDER

ZALBI

1

1

1

95 CHAD

FIANGA

LAC FIANGA

1

1

1

Total

1948

65

15

12

22

OTHER OBJECTIVES

E
A
B

6

1
1

Equipment

8

9

6

16

29

65

24

9

54

16

3

1

E

3

B

1

B

3

B

3

B

Manatee reserve
Micro hydroelectric power plant

3

Key : OBS. = Observer ; PCDHN = HYDRONIGER DCP ; LIMNI = water level recorder ; PSTN = Public Switched Telephone Network ; GSM = Mobile telephone network ; ELTA DCP = DCP manufactured by
ELTA ; Cyber = cyber-café
STOCK refers to the number of available DCPs awaiting installation in the field.
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Figure A4.1: The Niger-HYCOS project hydrometric stations
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Numbers and their corresponding stations in figure A4.1
No.
STATION
1Malanville
2Kandi Bani
3Kompongou
4Couberi
5Yakrigourou
6Liptougou
7Koriziena
8Bilanga
9Bassiéri
10Diapaga
11Manni
12Sebba
13Yalogo
14Dagou

No.
STATION
15Falagountou
16Lagdo Gounougou
17Grand Capitaine
18Garoua
19Djalingo
20Cossi
21Gouri
22Abong
23Edong
24Kouto
25Ziemougoula
26Samatiguela
27Debete
28Iradougou

Niger-HYCOS - Project document
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No.
STATION
29Baranama
30Kankan
31Kerouane
32Baro
33Faranah
34Kouroussa
35Mandiana
36Sanankoro
37Fifa
38Tinkisso
39Kissidougou
40SiguiriTiguibery
41Beneny kegny
42Douna

Page - 9

No. STATION
43Kouoro
44Bougouni
45Dioila
46Aka
47Ansongo
48Banankoro
49Diré
50Ké-Macina
51Kéniéroba
52Kirango
53Koryoume
54 Koulikoro
55Tossaye
56Nantaka

No.
STATION
57Sélingué
58Seleingue aval
59Pankourou
60Goundam
61Kakassi
62Torodi
63Alcongui
64 Nielloua
65 Dogueraoua
66Barou
67 Kandadji
68 Niamey
69"W" site
70Garbé-Kourou

Annex 4

No.
STATION
71Campement W
72Ibi
73Lau
74Makurdi
75Umaisha
76Kiri Dam
77Tampare
78Wuya
79Katshina-Ala
80Baro
81Jebba
82Jdere Bode
83Kainji Dam DS
84Kainji Dam UP

No.
STATION
85Kende
86Lokoja
87Onitsha
88Wuro Boki
89Gassol
90Yola
91Lac Lere
92Patalao
93Foulambare
94Zalbi
95Lac Fianga
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2.

Station classification

The list in table A4.1 sets out the 95 stations chosen for the project and
corresponding to the criteria given earlier. These stations are split into three classes
depending on their significance and usefulness :
•

CLASS 1, encompassing essential stations. Included are stations monitoring
international flow entering or leaving countries, benchmark stations with long
observing periods and stations used to monitor the operation of regionally
significant dams

•

CLASS 2, encompassing essential stations enabling the calculation of the
principle country-level flow balances but which are not necessarily relevant to the
preparation of regional balances.

•

CLASS 3, encompassing stations of secondary importance primarily used to
refine flow balances. They may also be used for prediction or to fulfil specific
local needs at a country level whilst not being essential to the creation of the
products planned under the Niger-HYCOS programme.

3 – Classification of station equipment
Type A equipment
Standard station with scales and a gauge reader. Data is transmitted by the station
or collected by visiting teams.
This is the basic station type. Observations are transmitted on a monthly basis to the
service responsible for management via locally available channels. The observer
should ideally be provided with logbooks and prepaid envelopes for the year. Three
copies of observation logs
Type B equipment
Type A station at which the observer has access either at home or nearby to a GSM
or PSTN telephone connection.
Type C equipment
Type A station equipped with a METEOSAT, ARGOS or INMARSAT manual satellite
data transmitter.
This station is operated by an observer whose home is equipped with a system for
capturing a range of information which is then transmitted via satellite on a regular
basis. This type of transmission is already widely employed in meteorology. A
complete station of this type has already been specially designed at the request of
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FAO to monitor the use of supplies distributed in the field. It avoids the need for
sensors, as well as much of the damage caused by vandalism.
Type D equipment
Type A station equipped with an SSB radio link.
Type E equipment
Type A station equipped with an automatic DCP broadcasting via METESAT.
This is the typical equipment configuration for standard HYCOS satellite transmission
installations.
Type F equipment
Type A station equipped with an automatic DCP broadcasting via GSM.
Type G equipment
Type A station equipped with a Nimbus, Orphimedes or other durable model of
water level recorder.
Type H equipment
Station already equipped with a functioning float gauge and with an additional
THALIMEDES-type digital recording device.
Type I equipment
Unmanned station equipped with a DCP broadcasting automatically via ARGOS.
This type of station can be used in very isolated regions where it is not possible to
recruit local observers. There is a high risk of vandalism. It is recommended that
installation of highly sophisticated DCPs be avoided. Under such circumstances,
equipment such as the MINI-DCP ARGOS is recommended This guarantees nine
months of permanent communication and more than a year of intermittent
communication.
Depending on practical factors relating to the sites and/or the importance of stations,
some planned equipment may be installed alongside traditional equipment, to be
operated in parallel by way of back-up. Thus, type BD, DG and EB equipment can
be found in the list of stations set out earlier.
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Table A4.2 : Cost of station equipment
Description of budget items
Type A station
Staff gauge elements
Supports
Rain gauge
Miscellaneous

Cost per unit
Total cost (CFA
Number
(CFA francs)
francs)
35 000
10 000
50 000
20 000

3
3
1
1

Subtotal A
Type B station (GSM telephone)
Procurement of GSM
Solar battery charger
Other parts
Miscellaneous

100 000
100 000
100 000
50 000

1
1
1
1

Subtotal B
Type C (Manual METEOSAT)
Data collection station with METEOSAT
Field installation costs
Miscellaneous

4 000 000
300 000
100 000

1
1
1

Subtotal C
Type D station (Radio)
HF radio
Antenna, pylons, panel, battery
Miscellaneous

1 000 000
700 000
100 000

1
1
1

Subtotal D
Type E station (METEOSAT DCP)
Data collection station with METEOSAT
Support tower
Field installation costs
Miscellaneous

7 000 000
170 000
300 000
100 000

1
1
1
1

Subtotal E
Type F station (GSM water level
recorder)
Automatic DCP with GSM broadcasting
Support tower
Field installation costs
Miscellaneous

4 000 000
170 000
300 000
100 000

1
1
1
1

Subtotal F
Type G station (digital water level
recorder)
Digital water level recorder
Support tower
Field installation costs
Miscellaneous

2 500 000
170 000
300 000
100 000

1
1
1
1

Subtotal G
Type H station (Thalimedes)
Thalimedes water level recorder
Support tower
Niger-HYCOS - Project document
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1
0

Total cost
(euros)

105 000
30 000
50 000
20 000

160
46
76
30

205 000

313

100 000
100 000
100 000
50 000

152
152
152
76

350 000

534

4 000 000
300 000
100 000

6 098
457
152

4 400 000

6 708

1 000 000
700 000
100 000

1 524
1 067
152

1 800 000

2 744

7 000 000
170 000
300 000
100 000

10 671
259
457
152

7 570 000

11 540

4 000 000
170 000
300 000
100 000

6 098
259
457
152

4 570 000

6 967

2 500 000
170 000
300 000
100 000

3 811
259
457
152

3 070 000

4 680

1 000 000
0

1 524
0
Annex 4

Description of budget items
Field installation costs
Miscellaneous

Cost per unit
Total cost (CFA
Number
(CFA francs)
francs)
300 000
100 000

0
1

Subtotal H
Type I station (Hydro-ARGOS)
Hydro-ARGOS beacon
Support tower
Field installation costs
Miscellaneous

2 000 000
170 000
100 000
100 000

Subtotal I
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1
0
1
1

Total cost
(euros)

0
100 000

0
152

1 100 000

1 677

2 000 000
0
100 000
100 000

3 049
0
152
152

2 200 000

3 354

Annex 4

6.

Standards for Niger-HYCOS gauging stations

One of the objectives of the Niger-HYCOS scheme is to guarantee the quality of data from
the major stations within the Niger river basin. Quality observations are a prerequisite for
good quality data and these in turn are dependent on field installations and the approach to
management and observation. Quality assurance within the framework of this project
involves a series of criteria, similar for every station, governing installation, monitoring and
management. Of particular note within these criteria are the following requirements :
Obligatory observer
Whatever the type of equipment present at a station, each must have an observer where
possible. If the station is equipped with a DCP, the observer will provide back-up monitoring
of basic data, with these readings enabling corrections to be made if necessary. The
observer will also guard the equipment. The theft of solar panels is currently the main
reason for failures in African broadcasting networks. Remuneration for the observer must be
set at a suitably attractive level. The observer must be prepared to perform additional
observations such as rain gauging and possible water sampling. It is also essential that the
observer take responsibility for sending water level and rainfall data to NHSs on a frequent
and regular basis and outside the context of monitoring visits.
Sets of staff gauges in good condition
The set of staff gauges is at the very heart of the system. It is essential that these staff
gauges be properly placed relative to one another and that the settings remain unchanged
over time. There can be notable differences in the relationship between stage as read off the
staff gauge and that measured by the water level recorder, particularly during high flow
periods. Specifically, the recorder measures hydrostatic pressure above its intake, which is
generally located at low flow level. High-flow water level readings are taken off the staff
gauges, located on the banks and often some distance from the main course of the stream at
its low flow stage. For certain rivers, differences of over 10 cm may be observed between
the readings taken from the staff gauges and the water level recorder, despite the recorder
apparently functioning normally. In such cases, the reading taken off the scale should be
used, since it forms the basis of discharge calculations.
The staff gauges at these stations must be properly placed, legible and attached to a solid,
stable and easily locatable benchmark. Current settings should also correctly correspond to
those used during the period when sets of high flow readings were carried out.
Benchmarks
Each station requires a series of markers, to enable occasional control measurements to be
carried out:
-

Markers for staff gauge positioning,
Markers for locating the line of the cross-section profile at the level of the staff
gauges,
Markers for locating the high flow measurement section profile,
Possible profile marker at the level of the downstream control crest.

The above will be benchmarked against each other and plotted on the topographic survey for
the station.
Cross-sections regularly performed
Various topographical readings will need to be taken at each station at the beginning of the
programme during the course of the first working visit. On this occasion, a cross-section
profile will be performed at the level of the staff gauges. If cross-section profiles have been
carried out previously and if their location can be identified, they will subsequently need to be
performed at the same point.
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Each cross-section profile must be benchmarked against a location marker and expressed in
a single benchmark system.
High flow gauging site
The site at which high flow gauging is conducted at each stations must be kept clear and
unobstructed. Wherever possible, access for vehicles should be created and kept passable.
Float gauging
For certain stations in inaccessible locations or at which gauging during flood events is
difficult, it will be necessary to establish a float gauging site with markers placed on each
bank.
Rain gauge
Each station must be equipped with a rain gauge, with readings carried out by an observer.
This device must be managed in accordance with the standards established by the
Meteorological Service of the country concerned. The rain gauge will often be placed in the
care of the observer for security reasons. Precipitation data must be transmitted to the NHSs
with the same frequency as stage readings.
Log book boxes
Each station will be equipped with a letterbox-like container fixed to the wall of the observer’s
quarters. This box is sealed with a letter or number combination padlock and contains
current logs of stream stage and rainfall, enabling visiting teams from the NHSs to view
readings even when the observer is not present.
Possible water sampling
Observers at certain stations must be prepared to carry out water sampling when required.
Standard observation log
A standard model of stream stage log must be used at all stations ("Niger-HYCOS" Model).
In particular, this must allow for at least three readings per day with the actual times of
observation. Three copies per month must be included. The log must also contain an entry
corresponding to the hydrological number of the station.
Site maintenance
The area immediately sounding each installation, particularly the site of the DCP installation
and related sensors, should be kept clear by the observer.
Station file
Each station must have a file containing any documents concerning its previous and current
operation. In particular, this file must include the most recent topographical readings and the
complete DCP installation sheet.
A field identification sheet should be prepared for each station, to be used by teams visiting
the station. This sheet will provide all necessary information concerning the hydrological
regarding the station, as well as details of its equipment. It will also contain the current valid
rating curve.
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4.

DETAILS BY COUNTRY

BENIN
There are seven hydrometric stations within the Niger basin being monitored in Benin
(2 percent of the total basin area), the oldest of which were installed in the early
1950s. Seven new stations were proposed in the questionnaires completed by
Benin, with a view to increasing the density of the observation network. On the basis
of the criteria set out earlier, particularly those relating to budgetary constraints and
the regional significance of stations, the five stations in table A4.3 were selected.
Table A4.3 : Niger-HYCOS project hydrometric stations in Benin
No.
1
2
3
4
5

River

Stations

NIGER
ALIBORI
MEKROU
SOTA
MEKROU

MALANVILLE
KANDI BANI
KOMPONGOU
COUBERI
YAKRIGOUROU

Basin area
(km²)
1000000
8170
5670
13410
2570

Lat. Long.
11°52
11°14
11°24
11°45
10°42

Start of
observations

Planned
equipment

Class

1952
1952
1960
1953
New station

E
G
G
G
E

1
1
2
1
1

03°23E
02°39E
02°11E
03°20E
02°01E

Borders
Water courses
Stations with data
Stations without data

Three out of the five selected stations are directly involved in monitoring the flow of
major Niger river tributaries. It is anticipated that two stations will be equipped with
remote DCPs in order to complete the flood warning system for the Kainji dam. The
other stations will be equipped with water level recorders. The Malanville station is
equipped with an HN2003 DCP requiring repairs and an HN2005 DCP is being
awaited.
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BURKINA FASO
Twenty-four hydrometric stations are being monitored in Burkina Faso, whose
observed catchment accounts for 4 percent of the total area of the Niger river basin.
Ten of these stations have been selected to form part of the Niger-HYCOS project
observing network (table A4.4).
Table A4.4 : Niger-HYCOS project hydrometric stations in Burkina Faso
No.
1
2
3
4
5
6
7
8
9
10

River

Stations

FAGA
GOROUOL
SIRBA
SIRBA
TAPOA
MANNI
YALI
TOGA
BONSOAGA
GOUDEBO

LIPTOUGOU
KORIZIENA
BILANGA
BASSIERI
DIAPAGA
MANNI
SEBBA
YALOGO
DAGOU
FALAGOUNTOU

Basin
area (km²)

Long.

Lat.

Start of
observation
s

Planned
equipment

Class

15700
2500
3451
8000
2374
5000
2280
8450
5892
3725

00°16’E
00°20’E
00°02’E
00°20’E
01°47’E
00°16’E
00°33’E
00°14’E
00°11’E
00°11’E

13°11 N
14°22 N
12°38 N
12°48 N
12°07 N
13°18 N
13°26 N
13°35 N
14°22 N
14°22 N

1974
1955
1974
1979
1984
1973
1981
1982
1986
1987

G
E
G
G
G
H
H
G
H
H

1
1
1
2
1
2
1
2
1
1

National border
Water course
Station with data
Station without data

Three out of the ten selected stations are directly involved in monitoring the flow of
major Niger river tributaries. The other stations are located at significant points
enabling better prediction of flood events for all right bank tributaries. Five stations
are located at dams. It is anticipated that a single remote DCP station will be
retained at Koriziena on the Gorouol, where there is an HN2003 DCP currently out of
order. Five stations will be equipped with digital water level recorders whilst the four
remaining stations will be equipped with float water level recorders with a
Thalimedes-type digital recording system.
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CAMEROON
The Niger basin in Cameroon (4 percent of total area) is subdivided into two sections
showing highly divergent hydrological properties: the Benue basin in the dry tropical northern
region and the far more humid Donga and Katsena basins in the south. Recording has taken
place at ten hydrometric stations in the Benue basin, but only two in the two southern basins.
Eight stations (five in the Benue basin and three in the south) have been selected (table
A4.5) for inclusion in the Niger-HYCOS project observing network.

National border
Water course
Station with data
Station without data

Table A4.5 : Niger-HYCOS project hydrometric stations in Cameroon
No.

River

1
BENUE

2
3
4
5
6
7
8

BENUE
BENUE
FARO
MAYO-KEBI
METCHEM
DONGA
KATSENA
ALA

Stations

Basin area
(km²)

Lat.

Long.

Start of
Planned Class
observations equipment
EF

13°41E

Lagdo
Gounougou
Grand
Capitaine
GAROUA
DJALINGO
COSSI
GOURI
Abong

30650

09°03

3220
60500
24000
25000
2116

08°06
09°17
08°39
09°37
06°17
?

1950
E

13°50E

?

Edong

?

13°24E
12°49E
13°52E
10°02E

?

?
?

1955
1930
1965
1955
1965
New station
New station

1
2

EF

1

E

1

E

2

E

1

G

3

E

3

The five DCPs already installed at the stations within the Benue basin will be retained. A
telephone assistance system is planned to cover possible failure of the Garoua and Lagdo
Gounougou DCPs, which play an important role in the management of the navigable
sections of the Benue and of the Lagdo hydroelectric dam. Despite the small area of the
basins being monitored by stations in the southern zone, the volume of water yield from
these basins is considerable. Two new DCPs acquired with funds supplied by Cameroon
itself will be installed at two stations in this part of the basin, whilst the other station will be
equipped with a digital water level recorder.
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COTE D’IVOIRE
Five stations in Côte d’Ivoire (1.5 percent of the total area of the Niger basin) are to
be included in the Niger-HYCOS programme (table A4.6). They are located in the
upper Sankarani and Bani basins. The Kouto station on the Bagoue and the
Samantiguila station on the Baoulé will be equipped with DCPs, both of which are in
Côte d’Ivoire but still awaiting installation. The three other stations will be equipped
with sets of staff gauges monitored by observers with GSM transmitters.
Table A4.6 : Niger-HYCOS project hydrometric stations in en Côte d’Ivoire
No.
1
2
3
4
5

River

Stations

Basin
area (km²)
BAGOUE
KOUTO
4740
BANIFING
ZIEMOUGOULA
990
BAOULE
SAMANTIGUILA
1813
KANKELEBA DEBETE
5550
KOUROUKELE IRADOUGOU
1990

Lat.

Long.

09°52
09°55
09°48
10°39
09°42

06°21W
07°26W
07°33W
06°38W
07°48W

Start of
observations
1960
1962
1983
1975
1962

Planned Class
equipment
E
1
B
2
E
2
B
2
B
2

National border
Water course
Station with data
Station without data
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GUINEA
The national hydrological service (DNH) will require a new management software package
as part of this programme. Management of the stations within the Niger basin is conducted
from the Kankan and Faranah Regional Centres. For more than 20 years, the teams at
these two centres have been under the direction of the WHO programme to combat
onchocercosis. This programme came to an end in 2002. The Niger-HYCOS programme
should enable DNH to continue with the proper management of the principal stations within
the Niger basin. In order to successfully achieve this objective, it is essential that the NigerHYCOS data handling centre for Guinea remain in Kankan, as was the case for WHOOncho. It would be beneficial to enhance the working resources of hydrologists in Farandah
and Kankan by, such that they have the means to operate independently.

National border
Water course
Station with data
Station without data

Some stations in this part of the Niger basin are already equipped with DCPs broadcasting
via METEOSAT, acquired during the GIRENS (formerly GHENIS) programme. This
equipment meets HYCOS standards. Synergies with this project should be sought with a
view to making use of readings in cases where the equipment in question is located at a site
selected for Niger-HYCOS.
Twelve stations have been proposed for this country. They are distributed across all of the
major tributaries making up the upper river basin. Data from these stations can be used to
establish water yield balances for the upper basin and to predict the magnitude of maximum
regression period flood events. The observing period for some of these stations, including
Faranah, dates back over 40 years.

Hydrobiologists from the University of Kankan could usefully collaborate with this
programme, given their interest in discharge and water quality data for all the
streams in this region.
The stations on the Dion and the Sankarani are located upstream of the Sélingué
dam. It is important for these stations to be retained and fitted with broadcasting
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equipment in order to provide better management and prediction capability for water
entering the dam.
Table A4.7 : Niger-HYCOS project hydrometric stations in Guinea
No.
1
2
3
4
5
6
7
8
9
10
11
12

River

Stations

DION
MILO
MILO
NIANDAN
NIGER
NIGER
SANKARANI
SANKARANI
TINKISSO
TINKISSO
NIANDAN
NIGER

BARANAMA
KANKAN
KEROUANE
BARO
FARANAH
KOUROUSSA
MANDIANA
SANANKORO
FIFA
TINKISSO

Basin area
(km²)
5 900
9 900
12 600
3 180
18 000
21 900
7 000
15120
6 400

KISSIDOUGOU
SIGUIRI

Lat.

Long.

Start of
observations

Planned
equipment

Class

10°07N
10° 23N
09°16N
10°37N
10°01N
10°39N
10°37N
10°03N
11°26N
11°14N

08°45W
09° 18W
09°01W
09°42W
10°45W
09°52W
08°41W
08°16W
09°45W
10°35W

1970
1946
1970
1947
1955
1947
1954
1984
1970
1955

D
BD
G
E
E
E
D
A
DG
DG

2
1
2
1
1
1
1
2
1
1

11°26N

09°10W

2
1

There are GHENIS-type DCPs in need of rehabilitation. An HN2003-type DCP
requires repair. Six stations are to be equipped with radio. Three digital water level
recorders are also planned, in order to guarantee stream stage recording at
significant sites.
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MALI
20 stations in Mali have been selected for the purposes of Niger-HYCOS. All of these
stations form part of the DNH network and have been monitored within the framework of the
HYDRONIGER programme since 1983. Since 2001, Some stations have been equipped
with DCPs broadcasting via METEOSAT and incorporated into the GIRENS network. As in
Guinea, synergies with the GIRENS project should be sought with a view to making use of
readings in cases where the equipment in question is located at a site selected for NigerHYCOS.
Table A4.8 : Niger-HYCOS project hydrometric stations in Mali
No
.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

River
BAGOE
BANI
BANI
BANIFING
BAOULE
BAOULE
ISABER
NIGER
NIGER
NIGER
NIGER
NIGER
NIGER
NIGER
NIGER
NIGER
NIGER
SANKARANI
SANKARANI
TANANKA

Stations
PANKOUROU
BENENY KEGNY
DOUNA
KOUORO
BOUGOUNI
DIOILA
AKKA
ANSONGO
BANANKORO
DIRE
KE MACINA
KENIEROBA
KIRANGO
KORIOUME
KOULIKORO
TOSSAYE
NANTAKA
SELINGUE Barrag
SELINGUE AVAL
GOUNDAM

Basin area
(km²)
31800
116000
101600
14300
15700
32500
307000
566000
70740
340000
147000
130000
137000
370000
120000
438000
281600
34200
34200

Lat.

Long.

11°27N
13°23’N
13°13’N
12°01’N
11°24’N
12°31’N
15°24’N
15°40’N
11°41’N
16°16’N
13°57’N
12°06’N
13°43’N
16°40’N
12°52’N
16°56’N
14°32’N
11°36’N
11°35’N
16°25N

06°33W
04°55’W
05°54’W
05°41’W
07°27’W
06°48’W
04°14’W
00°30’E
08°41’W
03°23’W
05°22’W
08°19’W
06°03’W
03°02’W
07°33’W
00°35’W
04°13’W
08°10’W
08°10’W
03°39W

Start of
observations
1956
1951
1922
1957
1956
1953
1955
1950
1967
1924
1953
1953
1925
1963
1907
1954
1943
1982
1964

Planned
equipment
D
E
E
E
DB
DB
E
E
E
E
E
DB
D
B
DB
E
E
DB
E
D

Class
3
3
1
2
2
3
2
1
1
1
2
1
2
2
1
1
2
1
1
3

National border
Watercourse
Station with data
Station without data
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Some of these stations play a major role in monitoring international flows, an example being
Banankoro, which monitors flow from Guinea, and Ansongo, monitoring flow from Mali into
Niger.
Ten stations are located on the main channel of the Niger river and five on the Bani.
Management of infrastructure and water withdrawal requires daily data return from many
stations. Six stations are currently equipped with radios and six have been fitted with new
HN2005 DCPs.
Certain older GHENIS DCPs could be repaired and added to the transmission system.
Data from 13 Malian stations within the Niger basin are currently transmitted to DNH on a
daily basis. The equipment being installed as part of the Niger-HYCOS programme will
enhance and add to this already-operational network.

It is essential to plan for the installation of highly reliable transmission equipment at
those stations offering flood pattern prediction capability for this part of the basin. At
key stations, substitute data transmission systems to cover potential failure of the
main system should be considered.
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NIGER
As indicated in the table below, 11 stations in Niger have been selected for the NigerHYCOS project. The stations located on the right bank tributaries enable the balance of
water flowing into the Niger to be better established, but are primarily of national interest.
Table A4.9 : Niger-HYCOS project hydrometric stations in Niger
No.
1
2
3
4
5
6
7
8
9
10
11

River
DARGOL
GOROUBI
GOROUOL
GOULBI MARADI
MAGGIA
MEKROU
NIGER
NIGER
NIGER
SIRBA
TAPOA

Stations

Basin area
(km²)

KAKASSI
TORODI
ALCONGUI
NIELLOUA
DOGUERAOUA
BAROU
KANDADJI
NIAMEY
W NIGER
GARBE-KOUROU
CPMENT W

6940
9625
44 855
4 800
1 393
10 500
600 000
700 000
732 000
38 750
5330

Lat.

Long.

Start of
observations

Planned
equipment

Class

13°50N

01°25E

14°45N
13°09N
13°58N
12°21N
14°37N
13°31N
12°35N
13°44N
12°28N

00°36E
07°13E
05°37E
02°45E
00°59E
02°05E
02°37E
01°37E
02025E

1956
1978
1957
1957
1979
1961
1975
1928
1961
1956
1963

A
A
A
A
A
E
E
E
E
E
A

2
2
2
3
3
2
1
1
2
2
2

National border
Watercourse
Station with data
Station without data

Three stations are located directly on the main channel of the Niger river, with six
others enabling the water yield from the principal right bank tributaries to be
monitored.
Three stations are equipped with HN2003 DCPs currently out of order. Two new HN2005
DCPs awaiting installation.
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NIGERIA
Nineteen Nigerian stations have been selected for inclusion in the Niger-HYCOS observing
network.
Table A4.10 : Niger-HYCOS project hydrometric stations in Nigeria
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

River
BENUE
BENUE
BENUE
BENUE
CONGOLA
DONGA
KADUNA
KATSINA-ALA
NIGER
NIGER
NIGER
NIGER
NIGER
SOKOTO
NIGER
NIGER
BENUE
TARABA
BENUE

Stations

Basin area
(km²)

IBI
LAU
MAKURDI
UMAISHA
KIRI DAM
TAPORE
WUYA
KATSINA-ALA
BARO
JEBBA
JIDERE BODE
KAINJI AVAL
KAINJI DAM
KENDE
LOKOJA
ONITSHA
WURO BOKKI
GASSOL
YOLA

305 500
335 000

59180
16700
730300
631900
569800
1089000
1100800
1037000
1780

Lat.

Long.

08°12N
09°12N
07°45N
07°59N
09°22N
08°10N
09°12N
07°10N
08°35N
09°09N
11°23N
09°47N
09°35N
12°29N
07°48N
06°11N
09°23N
08°31N
09°18N

09°44E
11016E
08°32E
07°12E
12°00E
10°00E
05°52E
09°19E
06°35
04°50E
04°07E
04°37E
06°23E
04°12E
06°46E
06°46E
12°46N
10°27E
12°28E

Start of
observations

1955
1955
1986
1955
1914
1914
1986
1986
1914
1955
1954
1955
1914

Planned
equipment

EB
B
A
A
A
B
E
B
E
B
EB
E
EB
EB
E
A
B

Class
2
2
1
1
2
2
2
2
2
2
1
1
1
1
1
1
2
2
1

National border
Watercourse
Station with data
Station without data
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Of the 19 stations selected, seven are located on the main channel of the Niger river and six
on the Benue. Some stations are equipped with new DCPs dating from 2002 fitted in the
course of the HYDRONIGER programme. Two others were equipped in 2003 and six DCPs
are available for installation, planned for 2005.
Stations equipped with HN2003 DCPs
Jidere-Bode
Lokoja
Stations to be fitted with pre-existing 2005 DCPs:
Makurdi
Baro
Kainji Dam
Kende
Onitsha
Wuro Bokki
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CHAD
One percent of the total active catchment of the Niger river falls within Chadian territory. The
majority of this area comprises the upper Mayo-Kebi basin. Five stations have been selected
for the purposes of the Niger-HYCOS project, one of which is equipped with a remote DCP.

Table A4.11 : Niger-HYCOS project hydrometric stations in CHAD
No.
1
2
3
4
5

River

MAYO KEBI

Stations

Basin area
(km²)

LAC LERE

KABIA

PATALAO

MAYO KEBI

FOULAMBARE

MAYO BINDER

ZALBI

FIANGA

LAC FIANGA

19 210
6 040

Lat.

Long.

Start of
observations

Planned
equipment

Class

09°64N
09°85N
09°62N
09°71N
09°94N

14°21E
15°26E
14°03E
14°09E
15°18E

1955

E

1

1949

B

3

B

1

B

3

B

3

1948

National border
Watercourse
Station with data
Station without data

One station, Patalao, is equipped with an HN2003-type DCP currently out of order. It
would appear that the other stations are located in areas with GSM reception,
meaning that data transmission from these stations will be carried out by telephone.
The other stations are to be fitted with digital water level recording equipment.
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ANNEX 5

TRAINING PROGRAMME

TRAINING PROGRAMME
1.

General objective

The training programme proposed within the framework of Niger-HYCOS aims to establish a
permanent operational hydrology training structure within the region. The proposed
programme must allow each of the planned modules to be taught, along with the training of
trainers and the initial training courses for trainers.
These courses are to be offered to managers and operatives from the National Hydrological
Services participating in the Niger-HYCOS programme and will follow a modular format.
Some will be targeted at operatives responsible for taking hydrological readings in the field
and for routine processing of readings. Others will concern senior technicians and engineers
and will cover issues relating to network management and advanced data handling.
This training plan is to be imparted via stand-alone modules, which will be organized at a
regional or subregional level. They include theoretical instruction and practical work enabling
theory to be applied directly in the field. Those modules designed for field hydrologists will
initially be attended by future trainers, who will eventually be required to organize such
sessions within their own services. Each module is accompanied by a complete set of
handouts covering the theoretical lectures and presentations, along with the documentation
essential to the implementation of the measures and monitoring operations presented.
These training modules can be imparted either at the RPC or in countries participating in the
Niger-HYCOS project.
Modules will last an average of six days, with 12 trainees participating.
2.

Proposed modules

N°1

STAGE RECORDING

N°2

TOPOGRAPHY

N°3

DISCHARGE MEASUREMENT

N°4

RATING CURVES

N°5

ADCP GAUGING

N°6

INTRODUCTION TO ELECTRONICS

N°7

INSTALLATION AND MANAGEMENT OF REMOTE ELECTRONIC DCPs

N°8

HYDROLOGICAL SKILLS

N°9

DATABASE MANAGEMENT AND THE HYDROLOGICAL DATA HANDLING CHAIN

N°10

INTEGRATED WATER RESOURCES MANAGEMENT AT A NATIONAL AND
REGIONAL SCALE

N°11

WEBSITE OPERATION AND MAINTENANCE
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Module No. 12 : HYDROLOGICAL MODELLING
A twelfth module (Hydrological Modelling) is to be offered in addition to those included in the
2003 project document. According to the organizational modalities for this new module, one
trainee per country would attend a month-long course at the AGRHYMET Regional Centre.
The cost of imparting this module is estimated at €18 000 for all nine countries. Its content
has been designed to achieve the following objectives :

3.

-

To contribute to the production of new hydrological products in order to meet
hydrological monitoring requirements within the basin using hydrological models,
specifically by means of the adaptation of the GeoSFM model in certain parts of
the basin.

-

To contribute to the enhancement of seasonal flow prediction models covering the
Niger basin in order to integrate these into a basin warning system.
Content of the 11 other training modules

Module No. 1 STAGE MEASURING
Role of a stage measuring station
Different types of station
Introduction to control sections and control crests
Criteria for choosing a stage-measuring station
Identifying sites for stage-measuring stations
Identifying bankfull stage
Installing a station
Sketching and drawing freehand plans of a station
The AOC-HYCOS standard
Module No. 2 TOPOGRAPHY
General principles of topography employed in hydrology.
Use of different types of levels and new equipment.
Use of different topographic maps
Exercise to teach rapid and precise reading of a surveyor’s rod
Traversing and closure
Checking scale settings
Carrying out a cross-section
Carrying out longitudinal sections
Benchmarking of flood marks
Topographical surveying of a station
Graphical representation of field and computer-generated data
Module No. 3 DISCHARGE MEASUREMENT
Taking readings with a stream velocity meter
High flow gauging from a boat
Low flow gauging
Taking readings with a winch and cableway
Processing data from readings
Manual plotting of data on to a graph
Automatic data processing
Float gauging
Low flow gauging
High flow gauging
Principles
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Method of implementation
Graphical data processing
Direct methods
Gauging with an ADCP
Identifying bankfull level and calculating discharge on the basis of field variables. Use of the
Manning-Strickler formula
Constructing a theoretical rating curve
Module No. 4 RATING CURVES
Constructing rating curves using readings
Investigation and field analysis of the various hydraulic characteristics of a hydrometric
station
Evaluation of a series of water level readings from a station
Evaluation of a series of gauge readings
Recovery of historical data
Methods for monitoring values for mean flow between stations
Module No. 5 ADCP GAUGING
Presentation of the method and limitations on its use
Presentation of equipment
Different installation modes
Initialization
Implementation
Interpreting images in the field
Retrieving field data
Desktop work on data
Module No. 6 INTRODUCTION TO ELECTRONICS
Basic concepts in electricity and electronics
Binary code
Introduction to principal components
Solar power supply
Principles and operation of sensors
Programming data-acquisition units
Practical work and routine repairs
Module No. 7 INSTALLATION AND MANAGEMENT OF REMOTE ELECTRONIC DCPs
Operating principle
Reminder of basic electrical concepts with practical work and measurements
Dismantling and complete re-assembly of a DCP device
Checking transmitters and parameterization
Troubleshooting
Choice of installation site
Installing devices in the field
Introduction to field management sheets and their use
Sorting memory cards and retrieval of data
Introduction to the management and monitoring of material and components
Module No. 8 HYDROLOGICAL SKILLS
Network architecture
Management rules for a simple hydrometric network
Management rules for a remote broadcasting network
Network optimization
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Development of network data
Organization of a Hydrological Service
Module n°9 DATABASE MANAGEMENT AND I.T.
Essential database concepts
Organization of classic databases
Organization of WISE-HYDRO-type hydrological servers
Training of data handling chain administrators
Use of hydrological statistics software
Module No. 10 INTEGRATED WATER RESOURCES MANAGEMENT AT A NATIONAL AND
REGIONAL SCALE
Water resources and development
Water resources and health
Planning
Legal aspects of the management of transnational water resources
Module No. 11 WEBSITE OPERATION AND MAINTENANCE
Use of a webpage editor
Modification of existing pages
Creation of new pages
Using statistics
For budgetary reasons, the original set of planned training modules were regrouped,

thereby enabling the maximum number of training sessions to be organized with the
available funding. The groupings are given in the table below, along with an
indication of the institution responsible for imparting each training course.
Table showing the new grouping of initial modules and the institutions responsible for training
GROUPING

TITLE

M1 = 1 and 2 WATER LEVEL RECORDING AND TOPOGRAPHY
M2 = 3 and 5 DISCHARGE MEASUREMENT WITH ADCP AND FLOW

INSTITUTION RESPONSIBLE
FOR TRAINING
IRD
IRD

METERS

RATING CURVES
M3 = 4
M4 = 6 and 7 INSTALLATION AND MANAGEMENT OF DCPs AND

ELECTRONICS
M5 = 9
DATA MANAGEMENT USING HYDROMET
M6 = 8 and 10 HYDROLOGICAL SKILLS AND IWRM
M7 = 11
WEBSITE MAINTENANCE AND DEVELOPMENT OF
HYDROLOGICAL PRODUCTS
M8
HYDROLOGICAL MODELLING

4.

AGRHYMET
AGRHYMET
IRD
AGRHYMET
NBA
AGRHYMET

Practical organization

General remarks
The modules are independent of one another. Training sessions are to be held in Niamey,
Niger or possibly in the countries involved in the programme. For certain field modules, it is
essential that training take place in a location with appropriate hydrological gauging
conditions and easily accessible sites close at hand. High flow gauging courses must be held
during flood periods. The materials to be used must be in proper working order. Part of the
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RPC budget has been allocated to procurement of these materials. With regard to the more
theoretical modules, more flexibility is possible in terms of the choice of training location,
although skills and available materials must remain the key criteria. The modules on
databases and network management must be held in countries whose hydrological services
are well organized and equipped with high-performance computer hardware.
After the initial training of trainers has been completed, these individuals will be in a position
to begin organizing the first courses in their own countries.
Courses should be imparted as soon as the Niger-HYCOS programme gets underway and
must operate in parallel with the programme as it progresses. The modules on stage
recording and topography, as well as the course on discharge measurement, will be held first
in order to enable station rehabilitation work to be undertaken and field measurements to be
carried out correctly.
Training personnel
Training of trainers
Courses must be led by a specialist (with the option to call on a consultant). If the
organizing team is not based in the country where the course is being held, its
members should arrive a week before the course to organize the various activities
and carry out field reconnaissance if necessary.
Trainees, who will become future national trainers (one per country) must be selected
from among those operatives who already have experience of the topic covered by
the chosen module.
In-country training
Trainees will return to their countries equipped with the taught skills to enable them to
swiftly organize a training course covering the module in which they themselves have
been trained. Priority for course attendance should be given to those operatives who
will be called upon to work at Niger-HYCOS project stations. These national courses
should be held within two months of the trainer’s own course. Training modules
should ideally be repeated on several occasions during the three-year period of the
Niger-HYCOS programme.
Budget
The estimated cost of holding the various training courses (training of trainers and in-country
training) is given in Annex 3.
Other than Module No. 12, which will be organized as described above if possible, the other
training activities planned within the context of the Niger-HYCOS project can be broken down
into two phases.
1.

Training of national trainers

2.

Organization of the 11 course modules by trainers in each country within the
programme.
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ANNEX 6

HYDROLOGICAL DATA HANDLING
SOFTWARE

ANNEX 6
HYDROLOGICAL DATA HANDLING SOFTWARE
1.

Background

The implementation of many development projects is dependent on hydrological data. In
order to achieve its objectives, the Niger-HYCOS project must have access to suitable
amounts of good-quality data covering the Niger river catchment, with appropriate temporal
and spatial distribution. These data must be managed using reliable tools with the capacity
to generate a set of relevant products.
The situation in NBA member countries is typically one involving a host of tools and
hydrological data management software provided by partners/projects or created by National
Hydrological Services (HYDROM, HYDROMET, HYDRACCESS, etc.). Some countries have
been supplied with material resources (computers, recorders, etc.) in addition to software.
All of these resources are intended to generate and manage information. However in terms
of meeting the goals of the Niger-HYCOS project, they are insufficient or ill-adapted. The
results of the questionnaires filled in by member countries gave us a good idea of the overall
situation, with a view to suggesting additional elements.
2.

Reasoning behind the strategy

A number of obstacles to data collection and handling exist within NHSs.
methodological and institutional shortcomings can be noted.

Technical,

Technical issues :
- Slow updating of data
- Technological divide between countries
- Inadequate training for users or absence of qualified managers
Methodological issues :
- Problems harmonizing data
- Adapting tools to the needs of users
- Nature and quality of derivative products
Institutional issues
- Problems circulating data between technical services and countries
- Problems with data access for external institutions
With the advent of current technological developments (including the opportunities opened
up by the internet), this situation is unable to effectively meet the needs of users.
3.

Overall solution concept

3.1

Overall objective

To establish a sustainable system of data collection and high quality information production
to assist with decision making on issues relating to hydrology and natural resources
management.
The software package must be designed for use at a regional level, but also at the level of
individual participating countries. It must offer the ability to manage the complete range of
water resources data within an individual country and at the Niger basin scale.
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•
•
•
•
•
•

surface hydrological data
hydrogeological data
cartographic data
water quality data
meteorological data
bibliographical data

It should also enable the basic processing, monitoring, interpretation and storage of field
data.
3.2 Specific targets
−
−
−
−
−
−
−

Improved data management at a national and regional level
Automatic retrieval of some data output from other applications or devices (DCPs
or other hydrometric equipment)
Data sharing with other applications (data import/export)
Provision of high quality data at a national, regional and international level
Improved information flow between national partners and NBA
Capacity building for national stakeholders, enabling them to supply information to
assist with decision making.
Facilitation of access to data for scientific researchers and organizations.

3.3 Outcomes to be achieved
-

Strengthening of the existing data handling and storage system;

-

Harmonization and updating of data management tools;

-

Creation of a framework for information exchange between technical services;

-

Creation of relevant products to assist with decision making;

-

Increased visibility for available data and facilitation of access to data;

-

Facilitation of access to base or aggregated data for different grades of user
according to their specific needs :
Political decision makers
Managers of research consultancies and other development institutions
Focal points within National Hydrological Services
Focal points within regional hydrological institutions
International bodies working on water issues
Research and university institutions
Etc.
3.3.1 Strengthening the data-collection system
3.3.1.1

Data collected

This refers to data being used within the context of NBA services and project activities. The
following categories of data can be noted:
Hydrological;
Hydrogeological;
Climatological;
GIS
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3.3.1.2

Data-collection mechanisms

Three data-collection phases can be distinguished:
−

Basic data collected by regional teams or organizations within countries;

−

Central collation of data for the purposes of analysis within NHSs or NHDs, at
what can be referred to as the “Central Data Collation Unit”;

−

Collation of data at regional level in order to undertake analysis, modelling,
production and dissemination, referred to as the Regional Database (RDB).
Central Data Collation Unit
Provides a framework for sharing the basic data produced by the various
organizations. To this end, a coherent basic data usage strategy should be
established. Available basic data are as follows:
historical data gathered in the field by regional organizations, with further
possible data generated using models with which users of these data are
already well acquainted;
ad-hoc data collected during the year and not definitively validated, giving
an idea of current information status.
Data from this unit will be used for analysis, simulations, and to assist with
decision making. NHSs will thus be provided with coherent data for the
production of domestic, national-level information. A copy of these data will be
sent to the regional centre for further analysis, generation of products and
international dissemination.
This system requires the following:
•

use of a robust, secure DBMS;

•

definition of an unequivocal policy on access rights in order to safeguard
the security and integrity of data for the various user groups;

•

that this unit be made available to users in order to allow the large volume
of data contained in it to be used;

•

capacity-building for unit administrators.

3.3.1.3

Exchange of data with the Regional Project Centre (RPC)

The data collected at a national level are submitted to the RPC and entered into the regional
database (RDB) for the purposes of monitoring the hydrological season and developing
relevant tools and hydrological models. Data are regularly archived, such that they can be
recovered in the case of untoward incidents. Products deriving from these data and
metadata will be disseminated on the internet via the RPC website. The RPC will ensure
that the agreements entered into with countries concerning the regulation of access to basic
data are scrupulously adhered to.
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3.3.2 Harmonization of data management software
Working with countries to harmonize software tools entails the adoption of common data
management software tools. Such an approach enables data to be easily shared whilst also
reducing the number of data access gateways required.
There is also a substantial body of historical hydrological datasets currently available in each
country. Moreover, in order to avoid any data redundancy and to ensure that data are
updated in a uniform fashion, a single, centralized system of shared data management is
required. A multi-user system is therefore essential. This in turn requires a DBMS with
capacity to host a large database. Bearing the above in mind, Oracle-based DBMSs would
be the tools of choice for setting up a basic platform. The HYDROMET-type software
already employed by some NHSs thus seems well suited to the task. Some of the features
offered by this software, in addition to those mentioned above, are as follows:
-

Management of the complete range of hydrological and climatological parameters;

-

Ease of use, with only basic IT skills required;

-

Easy export to other types of application;

-

Solutions to the pitfalls experienced with current hydrological data management
software (duplicate and incoherent data);

-

Total or partial integration of the functionality offered by older applications such as
HYDROM, used by almost all member country NHS;

-

The ability to browse through measurement data and process all readings from a
given station, thereby enabling it to be monitored and assessed;

-

Handling of data from lakes and dams;

-

Effective data monitoring modules and generation of missing data;

-

Publication templates (bulletins, directories, specific notes, high flow, low flow);

-

Generation of printable outlook maps from basic data;

-

Etc.

3.4.3

Updating of data management software applications

In order to facilitate the maintenance and appropriation of software, a web-based Technical
Resources Centre will be set up. This will enable users to access and download the most
recent versions of software. An FAQ (Frequently Asked Questions) section, example
modules, tutorials and manuals will also be put on line in order to facilitate assimilation of the
software by users.
3.4

Creation of a framework for interaction between services

The framework for interaction comprises two components :
− Exchange of data
− Exchange of information
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This type of facility can easily be set up via an extranet for technical services.
For exchange of data: technical services will be provided with an FTP server with a userfriendly interface, enabling data destined for the various stakeholders to be downloaded and
uploaded.
For exchange of information: a framework for technical interaction between local data
administrators will be established. It will also be possible for members of the network to
update one another on the progress of activities at their respective sites (available data,
mobility of managers, etc.)
3.5

Implementation of effective systems to assist with decision making

In particular, a software application that renders database content useable and generates
output that can be employed directly in reports.
3.6

Increased visibility for available data

Here, the aim is to highlight the range of data available on the various websites in an
appropriately complete and structured way, with a view to generating interest among
potential users. The project website, the content of which is set out in Annex 7, will offer the
best means of achieving this goal.
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ANNEX 7

ORGANIZATION AND CONTENT OF THE
NIGER-HYCOS PROJECT WEBSITE

Organization and content of the Niger-HYCOS project website
If it is to properly fulfil its remit, this site must act as a genuine information portal, opening up
access to a complete range of material on the functioning of the Niger river basin and
classifying it into specific sections, with links to additional sources of information. The main
sections to be included are as follows:
1.

General introduction to the basin

This section will contain a complete set of information concerning the geographical
characteristics of the Niger river basin, specifically:
presentation of each physical section of the basin;
distinctive features of the basin, zones of water production and loss;
socio-economic characteristics of the basin;
comparison between the Niger river and other large river basins in Africa and
elsewhere in the world;
key issues;
major regional projects;
guided tour of the basin with photographs;
base map for visits;
downloadable PowerPoint presentation on the basin.
2.

Water balances

This section will contain all the information relating to the hydrological balances for the Niger
river between its source and mouth. It will be constructed using historical and recent
datasets and will comprise the following :
a presentation of monthly and annual discharge trends at different typical
points within the basin, for both average and extreme years;
a presentation on flooding, with an explanation of the genesis of the principal
flood events that have occurred since observations began;
literature review covering the major articles on the subject of changes in the
regime of the Niger and the possible knock-on effects of climate change on
this regime;
Introduction to balances for water production and exchange between the
countries bordering the river;
3.

Hydrological outlooks

This section will contain all of the information required to form a balanced view of trends in
the hydrological situation for the current year. It will require real time processing of broadcast
hydrological data or the timely submission of data by National Hydrological Services. The
following information will be contained in this section :
a monthly outlook map of water production covering the main sub-basins of
the Niger river, updated at the beginning of each month;
a synthesis of the situation during the previous month;
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presentation of current hydrographs for every station included in the NigerHYCOS programme;
a dynamic map-based presentation showing the location of every existing
hydrological station. This map will provide links to hydrographs covering
every year on record for each project station. For other stations, users will
need to consult the information indicating the service at which the base data is
held, with a possible link to the website of the Hydrological Service of the
country in question;
a special section covering the monitoring of exceptional events such as major
floods, severe low flow or current pollution;
a section on flood prediction.
4.

Hydrogeological outlooks

Monitoring of groundwater does not fall within the scope of Niger-HYCOS project activities as
envisaged at the current time. This section is intended to provide information on the situation
of the major aquifers located within the Niger river basin. Links will be given to articles and
websites containing information on this topic.
5.

Dams within the Niger river basin

This section will allow the user to identify and pinpoint the location of the major dams within
the Niger river basin, with rapid access to information on the storage situation of these dams.
It will also provide access to information of the characteristics, role and regulation capacity of
each installation. The following content will also be included :
list of major dams located within the Niger river basin;
map of dam locations;
table showing dam storage situation, updated weekly;
list of the main large-scale dam project sites, with characteristics of the
planned infrastructure and country-by-country potentialities;
reconstruction of natural flow rates at each of the major dams currently in
operation;
directory of the main websites devoted to large dams world wide and
particularly in Africa;
outline of the likely consequences of major dam construction on the channel
of the Niger river and its principal tributaries;
"dam health" section, with links to articles and websites containing information
on this topic.
6.

Niger water quality

Monitoring of water quality does not fall within the scope of Niger-HYCOS project activities as
envisaged at the current time. It is anticipated that this section will contain maps of the main
sources of pollution, with information on the type of contamination and the main pollutants.
Links will be provided to articles and websites giving information on this topic.

Niger-HYCOS – Project document

Page - 2

Annex 7

7.

Climate data

This section will provide information on the data used to determine the climatic
characteristics of the various zones of the Niger river basin. It will allow users to view trends
relating to the current season, along with mean values for a series of parameters. The
following information output will be available :
map showing the location of the principal rain gauging stations within the
Niger river basin (twenty sites are sufficient). It is anticipated that this
interactive map will give access to rainfall information for the current month,
compared against the interannual mean;
monthly rainfall tables for each of these stations over the last decade;
addresses of websites providing rainfall data for the countries within the Niger
river basin,
access to a selection of stations with temperature and humidity curves
covering the different zones within the Niger river basin.
8.

Main regional stakeholders

This section will clearly identify the National Hydrological Services, regional institutions and
Meteorological Services operating within the Niger river basin. This information will be
categorized under the following headings :
National Hydrological Services,
Regional Institutions,
National Meteorological Services.
Each of these subsections should include the web address of the relevant services or an
introductory page on the service and its activities, giving its address and a list of available
information. It is the responsibility of the Niger-HYCOS project to keep these pages updated.
9.

Projects

This section will enable the identification of any development or study projects pertaining to
the Niger river. These could include projects relating to hydrology, water quality or
environmental protection and will be set out as series of summaries or links to websites
providing descriptions . They will be sorted by country but could also be listed by type of
activity or donor.
list of projects by country
list of projects by type of activity
list of projects by donor
map showing the location of each project
10.

Training

This section will set out the various training activities available to hydrologists in the AOC
region and elsewhere in the world. For each training activity, adequate documentation
relating to both content and modalities for participation and enrolment must be supplied.
Annex 5 contains a detailed training programme, with a logical series of 11 modules
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providing complete coverage of hydrometric topics.
included:

The following subsections will be

list of proposed training activities and detailed descriptions of their content;
downloadable documents.
11.

Technology

This section will provide a range of information relating to hydrological engineering, along
with a set of model instructions for the management of installations in accordance with
HYCOS standards. The following subsections will be included:
list of principal suppliers of hydrological equipment;
information on new equipment and systems’
Niger-HYCOS standards;
presentation of software and data handling chains applicable to the field of
hydrology;
online documentation and discussion forum, enabling exchange
experiences on the most frequently used software applications..
12.

of

Hydrological documentation and publications

This section will contain listings of all books, articles and documents on the subject of the
hydrology of the Niger river. It will also probably allow users to locate these documents,
whilst providing query and information retrieval systems. A dynamic search by topic and
region will be offered.
dynamic document search;
presentation of recently published documents and articles;
links to national websites containing information on the hydrology of the
country in question.
13.

Research programmes

This section will set out current or published research on the subject of the hydrology or
environmental conditions of the Niger river. The following subsections will be included:
a list of organizations and research groups working on the Niger river basin or
who could potentially participate in research on topics related to the hydrology
of the basin;
a list of hydrology students from Africa currently abroad studying topics
related to the Niger river basin. Description of their research area and
published papers based on their current work;
a map showing the location of current scientific research projects within the
basin.
14.

Legal matters

This section will include information relating to regulations, legislation and current draft
legislation in the various countries of the Niger river basin. The texts of legislation
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concerning water sharing between countries will also be available.
subsections will be included :

The following

international texts,
texts with regional scope,
texts grouped by country,
current draft texts.
15.

The basin environment

This section will set out each of the current or planned activities connected with
environmental protection issues within the Niger river basin. The following subsections will
be included:
a map showing the locations of environmental protection activities,
list of current and planned activities,
list of websites covering environmental issues affecting the Niger and other
rivers.
16.

Useful links

This section will provide the addresses of the main websites covering hydrological,
environmental and water quality issues and whose content could be helpful to the various
Niger-HYCOS project stakeholders.
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ANNEX 8

POST DESCRIPTIONS
OF THE
HYDROLOGICAL EXPERT HEADING THE IMPLEMENTATION UNIT
AND OF THE DATABASE EXPERT

TERMS OF REFERENCE FOR THE HYDROLOGICAL EXPERT
1.

Background

The Niger-HYCOS project falls within the framework of the WMO WHYCOS programme for the
Niger Basin. It corresponds to Phase III of the HYDRONIGER System. A provisional project
document has been prepared by WMO at the request of NBA. It provides for a six-month
preparatory phase followed by a development phase.

2.

Post description

The Hydrological Expert is responsible for implementing the development phase of the project in
accordance with the programme established for this purpose by the Niger Basin Authority
(Executing Agency), WMO (Supervising Agency) and AFD (Donor).
The Expert prepares programmes to collect and process the data and information required for
project implementation.
The Hydrological Expert is under the authority of the project Coordinator and works in collaboration
with the CIP team, the NBA/ACMAD /CRA Technical Assistant and the project supervisor.

3.

Tasks of the Hydrological Expert

The Hydrological Expert, under the direct supervision of the project Coordinator and in close
cooperation with the other NBA managers involved in the project, is required to participate in the
implementation of the various planned tasks within the framework of the Niger-HYCOS project, and
in particular must :
(i)

Participate in the implementation of the planned schedule of activities as set out in the
project document, in collaboration with the NBA project team ;

(ii)

Ensure the application of the specific agreements signed between NBA and the various
partners involved in project implementation ;

(iii)

Prepare and supervise the training courses to be held in the context of the project ;

(iv)

Participate in the preparation of reports on project activities ;

(v)

Facilitate the development of synergies between this and other projects and programmes in
the region undertaking similar activities ;

(vi)

Supervise the work of a computer engineer specializing in database development,
employed to carry out project activities.

The NBA Support Project, financed by AFD, is under overall international supervision. The NigerHYCOS section of the project is under the specific supervision of the World Meteorological
Organization (WMO).
The Hydrological Expect is responsible for implementation and will take specific charge of
managing the project technical team, i.e. the following employees:
• Computer engineer responsible for the database;
• Expert responsible for data collection and analysis;
• Expert responsible for hydrological monitoring of the hydrological data collection network;
• Hydrological technician;
• Computer engineer (webmaster).
The Hydrological Expert will be under the responsibility of the project Coordinator. He/she will
report directly to the Coordinator on the implementation of allotted tasks and will be subject to
appraisal in line with current with procedures.
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Once the Hydrological Expert’s mission has come to an end, a general report is required, stating all
of the activities carried out by him/her in the course of the project.
4.

Experience

The Hydrological Expert must be a specialist in water resources with a good grounding in
continental surface water hydrology, particularly hydrometry, and at least 15 years’ proven
experience.
Familiarity with the Niger river catchment would be an advantage.
The Hydrological Expert must have sound knowledge of new technology relating to the collection,
electronic handling and dissemination of hydrometeorological data.
A good command of French and English is essential, given the bilingual nature of NBA.
5.

Duration of the Expert Hydrologist’s mission

The Expert Hydrologist’s mission will last 30 months.
6.

Administrative arrangements

All matters of an administrative nature will be handled by the NBA Executive Secretariat. The
Secretariat will assist officials working under the Expert Hydrologist with travel within member
countries or any other country on project business.
The Expert Hydrologist will be provided with an office on CIP/HYDRONIGER premises.
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TERMS OF REFERENCE FOR THE DATABASE EXPERT
1.

Background

The Niger-HYCOS project falls within the framework of the WMO WHYCOS programme for the
Niger Basin. It corresponds to Phase III of the HYDRONIGER System. A provisional project
document has been prepared by WMO at the request of NBA. It provides for a six-month
preparatory phase followed by a development phase.
2.

Post description

The Computer Engineer is responsible for preparing development and maintenance programmes
concerning the project database. To this end, he/she will collaborate with the CIP team,
particularly the computer engineer and hydrologist responsible for the database, the
NBA/ACMAD/CRA Technical Assistant and the other partners involved in project implementation.
3.

Tasks of the computer engineer

The computer engineer, under the direct supervision of the Hydrological Expert and in close
collaboration with other members of the CIP team, is responsible for implementing activities within
the development phase of the project connected with data management issues. Specifically,
he/she will be required to :
(i)

Participate in the reorganization of the CIP/HYDRONIGER hydrological database;

(ii)

Set up the HYDROMET relational database management system at the Regional Project
Centre and in member countries (Oracle, Access, Sql Server, etc.);

(iii)

Participate in all training courses for hydrological database administrators and users, both
at a regional and national level;

(iv)

Set up mechanisms and applications to facilitate the entry and use of data into regional
and national databases;

(v)

Assist project member countries with data entry, management and dissemination in and
from their databases;

(vi)

Coordinate updates of database and project website content;

(vii)

Manage the complete project IT infrastructure (hardware, software, consumables, needs
assessment, purchase orders and invitations to tender and procurement of IT goods and
services);

(viii)

Develop dynamic web applications and user-friendly tools for the creation of hydrological
products for eventual publication;

(ix)

Maintain the project website in collaboration with the project team.

The NBA Support Project, financed by AFD, is under overall international supervision. The NigerHYCOS section of the project is under the specific supervision of the World Meteorological
Organization (WMO).
The Computer Engineer is required to provide quarterly and annual reports on the project database
and will contribute to the creation and dissemination of relevant hydrological products.
Once the Computer Engineer’s mission has come to an end, a general report is required, stating all
of the activities carried out by him/her in the course of the project.
4.

Experience
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The Computer Expert must be a specialist in the development and maintenance of databases in
the domain of water resources and the environment. He/she must also have a sound knowledge
of computer networks (TCP/IP, FTP, http, etc.) and be familiar with the most widely-used relational
database systems (Oracle, Access, SQL Server, etc.)
He/she must be capable of developing dynamic web applications, with a sound knowledge of the
latest programming languages for developing internet applications.
Some familiarity with water resources and environmental issues would be an advantage.
The Computer Engineer must be a good communicator and team player.
He/she must have at least ten years’ proven experience of database management. It would be an
advantage if this experience had been gained within the subregion.
5.

Duration of the mission

The Computer Engineer will be employed for the duration of the project, which has been set at
three years. He/she will sign a contract stating the conditions of the mission and its actual
duration.
6.

Administrative arrangements

All matters of an administrative nature will be handled by the NBA Executive Secretariat. The
Secretariat will assist officials working under the Expert with travel within member countries or any
other country on project business.
The Computer Engineer will be provided with an office on CIP/HYDRONIGER premises.
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