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PROGRAMME PROFILE:

INTEGRATED INLAND WATER RESOURCESMANAGEMENT
IN DROUGHT-PRONE WEST AFRICAN COUNTRIESL

l. BACKGROUND

1 West Africas population is expected to grow from its present leve of 260 million to
aoproximately 490 million by 2025. Today, the urban population corresponds to 40 percent of
the totd and urbanisstion is expected to continue to increese. With these changing
demographics, demand for food will rise in the sub-region during the next 25 years and irrigation
will need to expand to meet the urban requirement for fruits, vegetable, rice and fish through
aguaculture.

2. Coadd and inland fisheries are gagnating or dedining in the sub-region, whichisared
concern in terms of food security. The development of aguaculture gppears as a possble
olution in the future,

1 This document was endorsed by the Seventh Session of the Sub-Committee for the Protection and
Development of the Fisheriesin the Sahelian Zone, 3-6 July 2000.



3. The present population of the region could bardy be supported by domegtic agriculturd
production without relying increesingly on the use of irrigation. In the Sahe region, irrigation
reduces risks associated with the extreme rainfdl variability.

4. Biologica environments cregted by rrigation schemes are favourable to aguaculture in
generd and fish culture in particular. The integration of irrigation and aguaculture is the
asociaion of two farming systems, ether on the same plot, or on adjacent plots where by-
products of one system are utilized asinputs by the other. The am isto maximise productivity of
water, land and associated resources while contributing to increased fish production.

5. The system of integration can be more or less complete depending on the generd layout
of the irrigated plots and the fishpond. The fishpond can be located ether above the irrigeted
plots (in this case, the plot is fertilised with water from the fish pond), or on the same plot (where
the symbiosesis complete and is performed directly one plot), or below theirrigated plot (where
fish faming is conducted in the drainage waer coming from the irrigated plot, after some
preliminary environmental precautions).

6. Severd regiond and international mesetings have established an adequiate framework for
aprogramme of integrated inland water resources managemen.

7. The Expat Conaultation organized jointly in May 1999 in Accra by FAO and the
Internationd Programme for Technology and Research in Irrigation and Drainage (IPTRID) on
the Water Vison for Food and Rural Development in West Africa, recognised the need to
improve water productivity and weater efficiency. Increesng waer productivity is centra to
producing food, to fighting poverty and reducing competition for this essentid resource.

8. Integrated Water Resources Management (IWRM) is an important concept that
trandaed the Vidon into action, promating the co-ordinated development and management of
water, land and rdaed resourcesin order to maximise the resulting economic and socid wefare
in an equitable manner without compromising the sustaingbility of the eco-systems.

9. At the World Water Forum and its Ministerial Conference (The Hague, March
2000), government officids were requested to put in place policies and drategies for IWRM by
2005.

10. This forum follows the Dublin Conference of January 1992 that had dreedy mede
recommendaions aming a new water management modes, inspired from integrated water
resources management concepts. These recommendations were adopted by the United Nations
Conference on Environment and Development (UNCED) during the Summit in June 1992 in Rio
de Janeiro.

11.  Fsh faming and other forms of aguaculture are one component of integrated weter
management that produces food of high nutritiond qudity. The 21t FAO Regional



Conference for Africa (Yaoundé February 2000) acknowledged the importance of
aqueculture and recommended that FAO “as3st governments in eabording effective
aguaculture policies and dreamlining public sector support to foster increased aguaculture
production”. The Conference endorsed the policy objective of increased food production and
food security through expanson of efforts in aress of sudaindble land and water use
development.

12. The Bangkok Declaration, elaborated during the globa Conference on Aquaculture
in the Third Millenium (Bangkok, February 2000), echoed these sentiments, sating thet “the
potential of aguaculture to contribute to food production has not been redised across dl
continents’ while “aquaculture complements other food production sysems and integrated
aquaculture can add vaue to current use of onfarm water resources’.

13. Inthisframework, lIA is a drategy to achieve agricultura productivity from every drop
of water while improvng the finandd sudanability of invesments in irrigation. Adopting
Integrated Irrigation and Aquaculture (11A) through the programme of Integrated Inland
Water Resources Management will contribute to improved food security in drought- prone
West African countries.

I. JUSTIFICATION
a) Project Zone

14.  The project zone includes Mdi, Niger, Burkina Faso and Céte d'lvoire. This zone
encompasses a population of approximatey 46 million people occupying an area of 3.1 million
km?. With the exception of Cote d Ivoire, the three other countries belong to the Sahdian Zone
which is characterised by an arid tropicd dimate. This area is bordered on the north by the
Sahara Desart and to the south by the Sudanese agro-ecologica zone, corresponding to mean
annud precipitation of 100 mm and 600 mm, respectively. Water conditutes the principa
ecologica condrant in the Sehdian Zone,

b) Condraints

Sectorid Condrants

15.  The whole of West Africa is dassfied as economicaly water scarce, countries facing
severe financdd and capacity problems in megting their water needs. While there is an urgent
requirement to increase the number of irrigation schemes, with or without reservairs, the financid
means are increasingly less available from the daes and donors, internd resources and an
increased financid participation from the beneficiaries have to be mohilised despite the generdly
high cogs of these schemes. In this context, over the past severd years governments have been
adopting a policy of trandearring the management of irrigation schemes to the beneficiaries
Unfortunately, these new managers often lack adequate support and extenson services to enable



them to grengthen their technicd and financid management capadities and they remain little
involved with the design of water ddlivery systems which are conseguently often poorly adapted
to locd conditions,

16. Inland capture fisheries are dagnding or dedining in the sub-region. Although
condderable efforts have been made for the development of fish culturein Sub-Saharan Africa,
these remained generdly unsuccessful during the last decades. The main reasons for this poor
development were highlighted during an Expert Conaultation organized in 1992 by the SIFR.
These induded:

- lack of knowledge on the socio—economica aspects

- inefficent co-ordinetion of research and development

- lack of effective evauation processes.

Condrantsto 1A

Technica Condraints

17.  Certan technicd condraints are related to development. A range of trids of Integation
Irrigation Aquaculture has been initiated in the sub-region and different technologies are known
in various countries. Trids in rice-cum-fish culture were undertaken in the past but were
abandoned for various reasons (excluson of socio-economica aspects, lack of expertise, thefts,
etc...). Other modds of integration are poorly known and therefore cannot be utilised to their full
potentid. These modes are often based on indigenous technology implemented spontaneoudy
by users without planning and/or monitoring, often with aweek technica background and alack
of necessary preliminary sudies. Lack of better understanding and characterisation of these [1A
modds presently hinders their wider use.

Other technica condraints are related to management (eg., avallability of fingerlings).
Inditutiona Condraints

18.  Inadl the countries, an organizationd st up ismissing to harmonise I1A interventions and
identify the role of stakeholders involved with [IA research and devdopment. Until now,
adequate dtention has not been devoted to monitoring/ evauation activities and identifying
lessons learned. The prerequidte regulatory and legd frameworks remain incomplete for land
reforms. It is not unusud to note in Mdi and Cdte d' Ivoire aladk of title to land in irrigation
schemes as well as conflicts between civil and traditiona ownership practices.

Socio-economic Condrants

19.  In the framework of the development of irrigation schemes and I1A modds, problems
include poor access to inputs (little access to credit fadilities, lack of fingerlings or quality seed,



high cog of feeds and fetilizers, etc.) as wdl as competition between different farming sysems
for the use of available inputs (by- products and manpower).

Environmentd Constraints

20.  Among environmental condraints, pollution of water draining irrigation schemes by the
ingppropriate goplication of pesticides hinders the recyding potentid of these waters through the
development of down-stream agquaculture.

Post-havest Condraints

21.  Concerning marketing, there can be competition with fish coming from capture fisheries
as well as processed fish (frozen and smoked). A amilar Stuaion exids for rice where the
women who are primarily responsible for processng and marketing in the sub-region lack the
necessary post-harvest ills

P In the framework of increasing aquaculture production (essentidly fish culture) as
well as promoting irrigated crops, the programme will seek to demondrate in a participatory
manner gopropriate [IA techniques and practices aming to dleviae the man technicd,
economica, socio-culturd, inditutiond and environmentd condraints which have been
previoudy identified.

c) Beneficiaries

22.  The man benefidaries of the programme areirrigation management committees, smdll-
scde famers involved in irrigated rice, vegetable and pasture production as wdl as smdl-scae
famers involved in fish culture The target groups indude women's groups involved in
processing, preservation and merketing activities of agriculturd products and fish. The indirect
beneficiaries are planners and decisonmakers, avil servants and ressaerchers from nationa
development and research indtitutions, extension workers of loca support ingtitutions, managers
of the Public Sector and Civil Society (NGOs) and famers associations (Fish Farmer
Associations, Co-operatives of rice producers, ...).

d) Opportunities

23.  Recent missons caried out by FAO have highlighted noteworthy opportunities for the
developmert of Integrated Irrigation: Aquaculture in the sub-region. These indude:
potentialy important unexploited land and water resources and the high demand for irrigation
schemes which remains unsatisfied due to their high codts,

high priority given by governments to food security issues,



current polides for tranderring management responghiliies of irrigation schemes to
beneficiaries dong with the adoption of participatory and gender-sendtive gpproaches to
development by support services

policies for divergfication being undertaken by governments which are better adgpted to the
new economica environment and which offer more posshilities for amdl-scde famersto
choose enterprises for optimal development of the irrigation Stes;

exiding tradition of practigng irrigaion (farmers having necessary technica <kills for
producing irrigated crops such as rice and vegetables) combined with the high motivation of
producers (rural communities and privete entrepreneuria sector) and an interest on the part
of donorsin the development of the sector;

awareness of government officias of the decline of fish production;

establishment of statutory measures such asthosein Cote d' Ivoire dlocating specific aress
upsiream of  irrigation schemes for aguaculture;

good locd markets for rice and fish aswell as good prospects for cregting regiond markets.

24.  Trds conducted by FAO in Adan countries have shown tha fish farming in irrigated
plots increases substantidly the fish production. The West African region haes Hill an under-
utilized potentid as demondrated by the following (Source: Sanni, June 2000):

The area has an important potentia in land and water resources. The tota surface
water potentid is assessed to more than 97.10° nt while the total groundwater
potential is estimated to more than 3000.10° ™.
The irrigation potential comprises an area between 3,3 et 5,1.10° hawhile the totdl
area under irrigation is approximately 3,3.10° ha, i.e. /10" of theirrigation potentia.
If one only congders the area dlocated to surface irrigation, there would be a
potentid of :
v" 117.000 ha of surface irrigation schemes slitable for [I1A development (ex:
rice-cum-figh, fish culture in cands);
v" 153.000 ha of “complete’ control schemes suitable for 1A development (ex:
fish ponds);
v' 66,000 ha of inland valeys suitable for 11A development (ex: smdl-scdefish
resrvoirs of 03 to 1 ha asociated with cultivated plots in the aea
downgtream and on the dopes).

P Therefore, thereis a very conducive environment and a real potential to increase
agricultural and aquaculture production in West Africa through the promation of
sustainable integrated systemsof irrigation and aquaculture.

e) FAO and itsllA technical expertise



25. The SIFR Expet Consultation in 1992 identified nine research programmes for the
promotion of aguaculture in Sub- Saharan Africa. Amongst these programmes, the integration of
aguaculture in irrigation schemes was congdered was as a rgpid means to increase fish
production in the region.
26.  Moreover, during its meeting in 1997, the Sub—Committee for the Protection and the
De/elopment of Inland Fsheriesin the Sahdlian Zone recommended:
an inter-regiond network be put in place to exchange information and avoid duplication of
effort
aquacuture development be based on better management and improved yidd from irrigation
“basgins’ through enhanced stocking and post-harvest techniques
FAO act asfadlitator for networking and information exchange at the regiond level.

27.  FAO has acquired important know-how in Southern Africa through the programme
“Aquatic Resource Management for Locad Community Development” (ALCOM). The postive
results of this programme have then led to the recent formulation of an Integrated Irrigation-
Aquaculture project with the support of IFAD. The IIA technicd expertise of FAO will be
provided in the presant programme through the relevant technicd units of Aquaculture and
Water Resources of the FAO Regiond Office for Africa, Accra, Ghana

f) Inditutional framework
The st up of theingditutiona framework will have atwo-tiered gpproach.

28.  Thefird tier conggs of a core of four countries (Mdli, Niger, Ivory Coast and Burkina
Faso) which will be actively involved in 1A research and devel opment (demondration activities).
Each country will establish a nationd network to ensure free flow of information and kills, co-
ordinated by a desgnated lead inditution. The national network will be made up of irrigation and
fisheries inditutions, assodiaions of fishermen, irrigation management committees, research
and/or training inditutions, ingtitutions of environmenta protection, NGOs, consultants firms and
other beneficiaries. 11A development activities that will be demondrated in eech of the country
will be co-ordinated by aNational Co-ordinator with the support of amultidisciplinary team.

29.  Nationd networks will subsequently be linked to a sub-regiond network with WARDA
(West African Asociaion for Rice Development, Bouaké, Ivory Coadt) as possible Regiond
Co-ordinator. This operationd framework would enable the programme to have important links
with regiond research networks that are dready located & WARDA, such asthe Inland Vdley
Consortium (1IVC) and the Regionad Network on Rice Research. This choice would be even
more judified by the potentid secondment of an ICLARM Representative to WARDA for fish
culture research.

30.  The second tier would become active as 1A technologies are demondrated and the
sub-regiond networking is fine-tuned. This would include countries or other stakeholders from
the region outside the core who would wish to participate in the network.



g) Related issues

31.  The progranme would offer posshilities for university co-operation on integrated water
resources management. This would fadlitate the devedopment of nationd research and
development projects.

32. In the context of Srengthening national capadities and seiting up a regiond training
programme for the training of nationd trainers in 1A, a TCDC expet from Asia would be
recruited.

h) Linkswith partnersand exiging programs

33.  Theprogramme would build up aregiond network based on exiding regiond networks
(the Inland Vdley Consortium (IVC), the Regiond Assodidion for Irrigation and Drainege
(ARID), the Eco-regiond Programme for Humid and Sub-Humid Tropics of Sub-Saharan
Africa (EPHTA)) and would cregte synergy with research inditutions belonging to the CGIAR
Group (West African Association for Rice Deveopment (WARDA), the Internationd Indtitute
for Tropicd Agriculture (IITA) ad the Internationd Centre for Living Aquatic Resources
Management (ICLARM)) in order to avoid duplication of effort, to promote complementarity
and to maximise the utilisation of resources. It would benefit from the lessonslearned from past
and on-going programmes/projects (ALCOM, [IA/IFAD).

i) Linkswith SPFS

34. The programme would drengthen the integration of the “wae contro” and
“divergfication” components of the Specid Programme for Food Security (SPFS) through the
introduction of [IA activities a pilot Stesin dl concerned countries. SPFS demondration Stes
would be used for the promation of improved I1A techniques and practices or the trandfer of
newly adapted 11A techniques and practices. It would aso offer opportunities for undertaking
1A congraints andyses through the steering committees and SPFS Monitoring Committees a
netiond, regiond and locdl leves

1.  OBJECTIVES
General Objective
35.  The programme of inland water resources management will contribute to improved food

security in drought-prone West African countries, in particular Mali, Niger, Burkina Faso and
Ivory Coad.



Indicators; Twenty-five percent increase in agriculturd and fish production through integrated
irigation and aguaculture sysems, 20% reduction in pogt-harvest losses for both fish and
irrigated crops (rice and horticultura crops) and 20% increase in globd income for members of
women groups respongble for the processing, preservation and marketing of agriculturd andfish

products.

Specific objectives

36.  Theprogramme has the following specific objectives:

SO 1:

Strengthened nationa capacitiesto assess 1A potentid and
improve 1A production techniques and practices by the end of year

Egablished integrated irrigation and aquaculture systems, finendaly and
ecologicdly viable, socio-culturdly acceptable, improving land and water
productivity as wdl as irrigaion effidency, menaged by the
farmergfishermen by the end of yeer five;

Improved processing, preservation and marketing of

agricultural and fishery products through women's groups by the end of

year five ad

And by the end of the fifth year, regiond co-operation, information and
kills exchange on 1A research and development strengthened, through
afunctiond 11A network.

V. EXPECTED RESULTS

37.  Thelig of expected results for each of the specific objectives follows

SO 1: Strengthened national capacitiesto assess|1A
potential and improvellA production techniquesand
practices by the end of year two;

% Strengthened national capacitiesto assess 1A potential
- R11 20 nationd datisticians (5/country) trained to collect
datigicd dataonirrigation and inland fishery
R1.2 A regond office of datidticd andyds and mapping (GIS)
operationa
R1.3 [1A nationa mapsand I1A regionad map produced.
These mapswill allow for the characterisation of the 11 A physical
potential in order to promote the regional transfer of appropriate



I1A technol ogies and sensitise decision makers on the potential
contribution of I1A to increased agricultural and aquaculture production.

% Strengthened national capacities to improve IIA production techniques and
practices
R1.4 12 11A specidigsfrom the Public Sector and Civil Society
(NGO) completed long-term scholarship programmes and
returned to asss the programme.

R1.5 AnlIA training curriculum developed during aregiond
workshop
The development of the training curriculumimplies the
preparation of training modules for each [1A mode.
R1.6 20 nationd trainers (5/country) of technicianextension worker
leved trained at regiond leve in a participatory manner on
[1A technologies

SO 2: Edablished integrated irrigation and aquaculture sysems, financially
and ecologically viable, socio-culturally acceptable, improving land and
water productivity as wdl as irrigation efficiency, managed by the
farmer fishermen by the end of year five,

¢ Techniques and practices of existing local 11A models improved and new [I1A
techniques and practices of introduced || A models adapted.
R2.1 Aninventory report eaborated on loca I1A moddsaswdl as
on l1A research sudies conducted in the sub-region
R2.2 Multidisciplinary feeshbility udies (technique, financid and
economica, socio-cultura, environmenta and sanitary)
carried out for the selected 1| A modds (to be promoted in the
sub-region).
R2.3. A Research Magter Plan daborated, enabling the formulation
and the implementation of nationa research programmes by
country and aregiond research programme with the research
inditutions of the CGIAR Group.
The research master plan isbased on the 1A congtraints
identified at national level in a participatory manner. It will
include the identification of key indicators for the monitoring-
evaluation process.

R2.4. Demondtration protocols elaborated for the sdected 1A modds

“ Improved I1A techniques and practices of local modes and newly adapted 1A
techniques and practices of introduced modes (production) demonstrated.
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R25 40 1A demondiration Sites, covering atotal area of at least 400ha developed for
improved weater control with the participation of beneficiaries
R2.6 40 Waer User Associdions (10/country) established/strengthened  for
the development and management of water control structures
R2.7 1200 famersfishermen trained in a participatory manner
in the technica and financid management of integrated
irrigation and aquaculture sysems (including water management)
R2.8 improved and newly adapted 11A production techniques and
practices demongrated at the 40 Stes

0 3 Improved processng, preservation and marketing of agricultural and
fishery productsthrough women’s groups by the end of year five;

R3.1 A market dudy of 11A reated products (anadyss of condraints
and opportunities) carried out for each production zone.
R3.2 40 women'’ s groups (10/country) established/ strengthened
and organized
The organization of women’'s groups will aimto ensure accessto and
control over post-harvest equipment, credit, etc.
R3.3 The members of 40 women's groups are trained on pos-harvest
techniques and practices as well as sdf-management
R34 Improved techniques and practices of processing, preservetion
and marketing are demondrated to the 40 women's  groups
R3.5 Loca market infrastructure and structures put in place and/or
improved

SO 4: And by the end of the fifth year, regional co-operation, information and
kills exchange on |1 A research and development strengthened through
afunctional Il A network;

R4.1 The Office of the Regiond Co-ordination established and
operationd

R4.2 4 Nationd Co-ordination Units established and operationd

R4.3 A Multidisciplinary Steering Committee established and
operationa

R4.4 A Pan-African Workshop “Review of 1A Nationa Experiences’
conducted
This Pan-African workshop will enable new stakeholdersto take partin
the network.

R4.5 [IA communication tools deve oped (quarterly liaison bulletin, video

casette on 1A technologies demongtrated in the sub-region, WFD, etc...)
R4.6 Study tours organized for 10 trained extenson workers.
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