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Water management from source to plot in the Anekerirrigated area withindysfunction and 
proposedsolutions ,Niger, Africa 

 

 

1. Abstract 

Niger is a Sahelian country located in West Africa, characterized by unfavorable climatic 

conditions, with low rainfall and continuous degradation. The combination of all these 

phenomena it is in this context that this study was carried out in the Aneker area. 

The study objective is therefore to make an exhaustive diagnosis of the irrigation and drainage 

networks.The methods adopted includes the study of hydraulic works of irrigation and 

drainage canals of the study area and supplement with interview of the stakeholders in 

irrigation, National Hydro-Agricultural Office (ONAHA) Technicians and those responsible 

for irrigation water management. 

The study reveals that 68% of the plots lack sufficient irrigation water. Remove the 

highlighted and replace with above sentence. Also, the results indicated that 91 % of irrigation 

farmers abandoned their plots of land due to lack of water from the severe degraded state of 

the irrigation water distribution channels.The37%severelydegraded state of the irrigation 

network leads to a hugeloss in the transport of water to the plots. Consequently non-

compliance with the water flow, the irrigation farmers are no longer able to have the water 

supplyrequired to satisfy water needs. Whichrequiresa longer irrigation time beyond 12 hours.  

So that the Anekerperimeter can beoperational in an effective and sustainablemanner, 

itwouldbeinteresting to rehabilitate all thatremains of the hydraulicworks. The limit of 

thisresearchof irrigators in the maintenance of these infrastructures and in water management.  

Key words :Diagnosis, irrigation fermers, irrigatedperimeter, irrigation network, drainage 

network. 

2. Introduction 

Niger is characterized by low rainfall coupled with poorly distributed in time and space (INS, 

2012). The country is marked by extremely adverse climatic conditions, featuring low and 

frequently poorly distributed rainfall both temporally and spatially. Furthermore, the soils are 

deficient and prone to ongoing degradation(Ouakhir et El Ghachi 2023; Ouakhir et al 2023; 

Ennaji et al., 2022). The combination of all these phenomena makes Niger a chronically 

deficit country suffering from food security. 
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To combat frequent famines faced by the populationfrequently face, the authorities of Niger 

have highlighted the development of irrigatedforming in regionswhere water and land 

potentialexist. This policy of promoting irrigationwasmanifestedthrough the development of 

several types of irrigation systems, namelyirrigated areawith total water control, off-

seasonperimeters, private irrigation, collection of water fromrunoff, large and medium 

commercial irrigation (World Bank, 2008)1.In the area of total water control, 

thispolicymaterializedthrough the development of new areas intended for irrigated production 

of approximately 13,939.75 ha including 8,408.05 ha for rice cultivation and 4,696 .75 ha for 

mixed farming (ONAHA, 2010). These zones are distributedbetween 67 

perimetersdistributedbetween the regions of Tillabéry, Dosso, Tahoua, Maradi, Zinder, 

Agadez, Diffa as well as the urbancommunity of Niamey. The irrigated areas builtbefore the 

1980s weresubject to two types of management: state management characterized by the 

omnipresence of the State, thenpeasant management in which the operatorswereresponsible 

for takingintoaccount the management of the all developmentactivities (Mossi, 2009 ; Ennaji 

et al., 2024). 

This method of management employed by farmersisreferred to as peasant self-management. 

The aim of this initiative is to enhancefarmers' income by optimizing water usage, 

hencefostering a conduciveenvironment for irrigatedcropsthroughimproved water 

management in irrigatedregions.  The Anekarirrigatedperimeterwasestablishedin 2018 

through the PMERSA project and issituated in the Tahoua area. 

The principal objective of this study is to examine water management, from the source to the 

field, in the ineffective irrigatedregion of Aneker and to suggest options for operationalizing 

the newlydeveloped hydro-agricultural development. The studyspecificallyexamines: (i) the 

current management of irrigation water in this region, and (ii) the identification and proposal 

of alternatives to overcome the problemshindering effective water management.. 

 

Methodology 

3.1 Material 

The materialsthatiused as part of this study are the study site, the data collection tools in the 

field and finally the tools for analyzing and processingthis data. 

3.2Methods 



 

3 
 

3.2.1 Development of data collection tools 

This stage involvesdesigningtools to meet the study's objectives. Thesetoolsare an interview 

sheetwith the perimeterdirector, a surveysheet for irrigators and a sheet to assess the physical 

state of hydraulic infrastructure on the ground. This is an interview sheetwhichisdone out with 

the Association of Irrigation Water Users (AUEI) and ONAHA technicians at the studyarea ; 

To achieve the objectives set, the methodologychosenwas to identify the location of the 

perimeterbeforebeing on the ground.So wehad interviews with ONAHA service agents to gain 

knowledge on the study theme. Duringthis phase alsowehad to make contact with the 

producers and with the bodies of the Anekercooperative on the conduct of the study at the 

perimeterlevel.Agroundtruth mission was carried out to not onlymake contact with the 

operators on the one hand and on the other hand to see the few hydraulic works one by one. 

This willmakeit possible to identify as much data as possible relating to the state of these 

structures. 

 For data collection, a surveywasconducted in a formal, cross-sectional manner and in a single 

round. 

Management of irrigation water on the perimeter  

A focus group interview wasconductedwithfarmers to find out how water ismanagedfrom 

source to plot and how irrigation iscarried out duringperiods of abundance and shortage in the 

Aneker irrigated area.  

Subsequently, an interview wasconductedwith the main irrigation water management 

structure in the area, which is the Association of Irrigation Water Users (AUEI). Also the 

opinions of ONAHA technicians on water management werecollected. 

4. Results and Discussion 

4. 1 Results 

4.1.1 Water source management : Aneker dam 

 Improving the performance of irrigated areas. To betterunderstandit, the diagnosis and 

analysis of irrigation in the study area focused on the following aspects : the management of 

the water source (the dam) and the management of irrigation in the perimeter.  

The interview withtechniciansfrom Rural Engineering and ONAHA made it possible to 

obtaintechnical information on the capacity of the dam whichis 6 million cubicmeters (m3).  

4.1.2 Analysis of irrigation management in the Aneker irrigation perimeter 
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The AUEI of the Anekerperimeterlacks a systematicmechanism for monitoring the 

dam'scapacity at the head, as previouslynoted. This indicatespoor irrigation water 

management, particularly in a publiclyirrigatedregion (Amraoui et al., 2023). Nonetheless, the 

comprehensivetopographicsurveyconducted by DAO on the dam basin facilitated the creation 

of the volume-heightcurves (H-V) and the surface-heightcurve (H-S) accessible to the water 

manager. Throughoutourinternshipfocused on the construction of Aneker, wemonitored the 

progression of water supplies at the dam, includingitsfilling, untilitcommencedspilling at the 

conclusion of the rainy season. 

Documentaryresearchwith the technical services in charge of water did not makeit possible to 

find the perimeter design document. Furthermore, duringourvisit, the perimeterwas not 

functionalbecauseithad been flooded.  However, a verification of the sizing of the system was 

carried out on the basis of the sections of the existing structures, the water needs of the 

cultivatedcrops and the climaticparameters.  This exerciseaimed to verify the capacity of the 

existing network to support water needs and the adequacy of current irrigation practices with 

meeting water needs. The cropscultivatedare:onion, cabbage 4 ha, cowpea, corn, etc. The 

most water-restrictive cropis the onion. The exploited area is 12 ha. 

 The number of irrigation hours per dayis 12 hours, or from 6 a.m. to 6 p.m., 

whichmeansthatmanyproducers do not workwithinthis area and thereforeleave. There 

is a water towerthatis not wellorganized and isoften not respected. One of the 

consequences of the permanent presence of water in this area following the floods, 

wedid not witness the irrigation beingcarried out duringourstays in Aneker. But 

evenso, wewere content to ask the techniciansresponsible for the distribution and 

management of irrigation water at the level of thisdevelopment, the 

producersthemselves and the ONAHA technicians. Thus, irrigation management at the 

Aneker perimeter is as follow:During the period of abundance of irrigation water (cold 

season and wetseason)  

 Irrigation isdone once or twice a weekduring the cold season and during the 

wetseason, itisonlydonewhenitis a few dayswithoutrecordinganyrain (supplemental 

irrigation). 

  And during the period of irrigation water shortage (dry season). Irrigation 

isdoneaccording to the daywhen the hydraulic districts are affected by the water turn 

in the week with a strict restriction generallyleading to a reduction in the size of the 

plots so that the water issatisfactory ; 
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 It emergesfrom the analysis of irrigation water management that the 

operatorirrigatesaccording to itsavailability on the daywhenitshydraulic district 

isaffected by the water tower.  

Inside the hydraulic districts, when a secondary canal isfilledwith water, all the 

tertiarycanalsconcerned are alsofilled and the plots are irrigatedaccording to theirproximity to 

the tertiary canal concerned.  

This practice must be in progress on the perimeter for the creation of marketgardenwells.  

4.1.3 Water management on the plot 

As wedid not have the chance to follow the irrigation system, heretoowesimplyasked the 

producers. According to the analysis of theirstatements, itappearsthat 68% of the plots do not 

receivesufficient water for irrigation. The onlyexplanationwe have hadfromtheseproducers is 

the poor condition of the canals (main canal, secondary or eventertiarycanals) in this area is 

one of the causes of the water shortage. According to thesetechnicians and irrigators, water 

isverypoorlymanaged at the plot level. Figure 1 belowillustrates the level of irrigation water 

allocation at thisstudyfacility. 

 

Figure 1 : Allocation of irrigation water at the Aneker irrigated perimeter (Source :YERIMA 
2023) 

According to the statistics, 91% of producersdesertedtheir plots due to water scarcitycaused 

by the significantlydeteriorated condition of the irrigation water deliverysystems. 

The irrigation network'ssubstantiallydamaged condition (37%) results in significant water 

transport losses to the plots. Furthermore, in addition to non-compliance with the water flow, 

the irrigator can no longer secure the necessary water supply to meet irrigation demands. 

33,[PERCENTAGE]

67,[PERCENTAGE]

bon defaillant
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Whichnecessitatesextendedperiods of irrigation (exceeding 12 hours). This iswhy a 

restructuring of the layout of the plots isnecessary. 

 

4.2 Proposals for improving the performance of the Aneker irrigated area 

To operate the perimetereffectively and sustainably, the followingproposals must 

betakenintoaccount. These are :  

 Completelytake over certain hydraulic infrastructures whichsufferfrom a design problem; 

 Proceedwith the separation of the production function and that of infrastructure 

maintenance by signing a management contract with GMP ; Even if thisstudy at its 

conclusion proposes the separation of production and maintenance functions, for better 

management of the scope; 

  Carry out regular monitoring of the water resource, thus, we propose that the volume 

heightcurve (H-V) be made available to the structure in charge of the management of the 

perimeter (AUEI) to betterassess the programming of the areas to be exploit according to 

the maximum level of the reservoir at the end of the rainy season ; 

  This willallowcropneeds to beadapted as much as possible according to the available 

water resource; 

 Makejudicious use of available water resources; 

 Given the insufficient water resources to cover the twoseasons (SS and SH) adequately, 

itwouldbe more interesting for the water intake to berepositioned on the southsidebecause 

water is available at the dam to be able to exploit part of the water portion of this water 

mobilization work; 

 Considermitigating the phenomenon of siltation, ONAHA, whichofficially deals with 

hydro-agricultural developments, must undertake and encourage actions to protect the 

banks of the dam to mitigatesiltation; 

  Set up an irrigation schedule (water tower) eachyearbased on the actualestimate of crop 

water needs. This involves the establishment of a technical team (hydraulicians and 

agronomists) to help the irrigation water management structure (AUEI) of the perimeter to 

better program the irrigation calendars by campaignwith tours of water 

whichwillbestrictlyrespected ; 

  Carry out a suitable plot, in effect an internalredevelopment of the plot in the new 

developmentproposalsuchthateach plot has the possibility of beingirrigateddirectlyfrom a 

tertiary canal ; 
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  Carry out the maintenance and repair of infrastructure, 

thusraisingawarenessamongirrigators to constantly carry out theseactivities for the 

properfunctioning of the perimeter; 

 Inform the irrigation water management team in time in the event of a leak as soon as 

possible to avoid possible problems on the canal or linked to the distribution of irrigation 

water; 

 Immediaterepair of any work in a situation with a minimal problem so as not to 

aggravatesaidconstraint can cause numerousdisasters; 

 Increase the hydraulicfee, in terms of maintenance and renewal of works, wesuggest a 

gradualincrease in thisfee per unit of net production value, takingintoaccount the socio-

economicrealities of operators. 

Table 1 gives the current state of the canals (during the investigation), the state 

afterincrease in hydraulicfees and their state afterrehabilitation of the perimeter. 

Table 1 : State of irrigation canalsdepending on the situation on the irrigated perimeter of 

Aneker 

Condition of irrigation 

canalsduring the survey 

State by increasing the 

hydraulicfee 

Status if the area 

isrehabilitated 

31% 58% 100% 

 

4.3 Discussion 

According to the farmers, the results of ourwork show that 65% of themstressedthat the 

verydegraded state of the irrigation canals and the verydefective state of manyhydraulic 

structures do not allow good management of water at the level of water mobilization works 

and leads to enormous water lossesthere as well as at the level of these canals. 

This permanent situation of flooding and poor condition of a significantnumber of hydraulic 

infrastructures undoubtedlyhinders the development of plots at the Aneker development level. 

In addition, the degradation and disappearance of certain irrigation canalsremain the 

greatesthydraulicconstraints in the Aneker perimeter. This constrainthinders the development 

of cropsleading to allocation restrictions. As for the question of irrigation at the Aneker 

perimeter, insufficient water for irrigation is the second constraint forcing producers to reduce 

the cultivatedspace. Theseresults are contrary to thoseobtained by Mossi et al., (2009) at the 

level of the irrigated area of Galmi.In fact, theseauthorsshowed that the dam in the 

saidperimeteronlyfilledeveryotheryear (2) or even more. Due to the bowl not beingfilled, 
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therewere restrictions on water allocation. Water istruly a limiting factor for cultivated plots. 

In Burkina Faso, the results of researchcarried out on the Bogandé irrigated area by Alexis 

(2016) are close to ourresults.  According to the author, the technicalmalfunction (cracks, 

breaks and grass cover, etc.) thatheobservedduringhis investigation of this area has 

enormousconsequences on water management. Theseconsequencesinclude, 

amongotherthings, difficultytransporting water in grassycanals, considerablelosses in water 

volume and irrigation time leading to water dissatisfaction for the plots. 

Compared to the management of irrigation at the plot level, the results of ourstudyrevealthat 

the irrigation system usedisgravity and does not save water and requiresadequateleveling of 

the plots and waste. significantamount of water. Thus, 87% of producers in the Aneker area 

explainthatthey have an irrigation problem due to the poorleveling of their plots, evenleading 

to producersabandoning the development. The main constraintlisted by thisauthoristhat the 

distribution and irrigation works are poorlydimensioned and the existence of a counterslope at 

the level of the dividers. 

On the other hand, for most of the irrigators in the Aneker area, the main dysfunction of 

thisdevelopmentsince the impoundmentis a purelytechnicalproblemrelating to the design. 

According to the author, the main causes of the dysfunction of thisnewlycreateddevelopment 

are inadequaciesnoted in the design and implementation of the said irrigated area which lead 

to poor irrigation management. This situation has led to poor distribution and even 

dissatisfaction of irrigators with regard to water.Theseresults are contrary to the work of the 

irrigation management project in Burkina Faso (PMI-BF., IIMI., 1997) on the irrigated 

perimeter of Dakiri and in Niger on the perimeter of Karma (Ibrahim., 2009) A study carried 

out in Burkina showed a strongheterogeneity in the satisfaction of irrigation water needs 

between producers. It also notes, on thisdevelopment, irrigation difficulties on 35.9% of the 

developed areas. Compared to the Karma ricegrowing area, in fact, from the pumped volumes 

and the irrigation water needs of the Karma area, the value of the satisfaction rate of irrigation 

water needs obtained is 174%. 

This difference can beexplained by the water source (river for Karma perimeter and dam for 

Aneker) and the experience of irrigators in water and irrigation management. Indeed, the 

scope of Karma, whichwascommissionedin 1972 (52 years of experience) and for Aneker, in 

2019. 
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In the Anekerperimeter, the tertiarycanals in general are in a veryadvanced state of 

degradation due to problemssuch as damaged valves, water leaks in places, 

defectiveparcelintakeleading to a hugeloss of water, water to a drainage problem or 

evenflooding of plots and water stagnation. Theseresultscorroborate the work of RUTABARA 

(2017) whoshowedthat the lack of maintenance of drains leads to flooding of crop plots and 

wastedeposits lead to water stagnation, suchis the case for the area in question. 

Conclusion 

This studyfocused on water management from the resource to the plot or even irrigation 

management on the irrigated area of Aneker. Thus, it emergesfrom the studythat the 

unsatisfaction of the water needs of the perimeter due to an insufficiency and poor 

management of the water resource and the floodsfrom 2019 to 2021. The filling of the dam 

duringeachseason of rainscoupledwith the verydisastrous state of manyhydraulic 

infrastructures furthercomplicatesthis management of water from the Aneker dam to the 

plots.Regarding the management of irrigation water, the water resource is available in the dam 

but no longer allowstwocampaigns (wet and dry season) to be carried out on the entire 250ha 

of the developed area. According to the producers of the Aneker perimeter, the water resource 

is partlyinsufficient to ensure the two agricultural seasons on the perimeter (The supply ends 

from the month of February). But on the one hand, this is due to the factthat the hydraulic 

infrastructures sufferfrom a design and implementationproblemworsened by the floods of 

previousyears.This has the major consequence of poor irrigation management over time. We 

are witnessing a notoriouspoor distribution of irrigation water in the Aneker area at the level 

of the irrigation networks and even the plots. Thus, thereis no cropcalendarbased on the 

actualestimate of water needs in order to respect the water flow designed for thisirrigated 

development. 

The deficit in water resourcesobserved in this area couldbecompensated by the construction of 

marketgardeningwells. Note in this regard that in-depthhydrogeologicalstudies must becarried 

out to determine the hydrodynamicparameters of the soil and the capacity of the wells to 

beproduced. 

 

Disclaimer (Artificial intelligence) 

Option 1:  



 

10 
 

Author(s) hereby declare that NO generative AI technologies such as Large Language Models 
(ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of 
this manuscript.  

Option 2:  

Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have 
been used during the writing or editing of manuscripts. This explanation will include the name, 
version, model, and source of the generative AI technology and as well as all input prompts provided 
to the generative AI technology 

Details of the AI usage are given below: 

1. 

2. 

3. 

 

 

References 

Alexis FARMA.,2016. Technicaldiagnosis of a gravity-fedirrigatedperimeter and proposal of 

a plan to improveitsperformance: (case of the irrigated perimeter of "67 ha" downstream of 

the Bogandé dam). Master'sthesis in Civil and Hydraulic Engineering. International Institute 

of Water and Environment Burkina Faso. 

Amraoui, M., El Amrani, M., Mijanovic, D., Kader, S., &Ouakhir, H. 2023. Agriculture And 

EconomicDevelopment Of The Ait Werra TribeDuring The French ColonialismPeriod And 

Its Local Characteristics (1912-1956) Within The Middle Atlas Region Of Morocco. 

Agriculture &Forestry/Poljoprivreda i šumarstv, 69(4). DOI: 10.17707/AgricultForest.69.4.07  

Ennaji, N., Ouakhir, H., Abahrour, M., Spalevic, V., &Dudic, B. 2024. Impact of watershed 

management practices on vegetation, land use changes, and soilerosion in River Basins of the 

Atlas, Morocco. NotulaeBotanicaeHortiAgrobotanici Cluj-Napoca, 52(1), 1–12. 

https://doi.org/10.15835/nbha52113567. 

Ennaji, N., Ouakhir, H., Halouan, S., &Abahrour, M. 2022. Assessment of so+ilerosion rate 

using the EPM model : case of Ouaoumana basin, Middle Atlas, Morocco. IOP 

ConferenceSeries:Earth and Environmental Science, 1090(1). https://doi.org/10.1088/1755-

1315/1090/1/012004 



 

11 
 

WORLD BANK., 2008. Development of irrigation in Niger:diagnosis and strategic options. 

Sectoralreview of irrigation, Agriculture and rural development, AFTAR. Africaregion, 

AFCF2 country department, 150p. 

Ibrahim A., 2009. Water resource management on the Karma irrigatedperimeter:Status report 

and perspectives. Ouagadougou, 2IE, 52p. 

Illiassou M. M., 2009. Rapid participatorydiagnosis and action planning of the 

Daïbéryperimeter (Tillabéry department-Niger) P.7.12. 

INS., 2012. National Institute of Statistics of Niger: In-depthanalysis of strategies to combat 

foodinsecurity in the Maradi region. 

Mossi Maïga Illiassou., 2009. Collective management of hydro-agricultural developments in 

Niger: local governance and mobilization of resources for viable development, Doctoral thesis 

in Rural Studies, TESC Doctoral School, Toulouse le Mirail University, March. 

ONAHA, 2010. Diagnosis of the Konni hydro-agricultural perimeter, 28p 

Ouakhir, H., & El Ghachi, M. 2023. Temporal Dynamic of Soil Erosion and 

RainfallErosivityWithinSrou River Basin (Middle Atlas / Morocco). American Journal of 

Mechanics and Applications, 11(1), 1–5. https://doi.org/10.11648/j.ajma.20231101.11 

Ouakhir, H., Ennaji, N., Spalevic, V., Gomih, M., Ghadbane, O., Chakir, M., & El Ghachi, M. 

2023. Changes In River Bank Morphology In A Small Meander Of El Abid River , Atlas 

Mountains ,. 69(3), 199–209. https://doi.org/10.17707/AgricultForest.69.3.14 

Projet Management de l’Irrigation-BF., IIMI., 1997. Diagnostic analysis and performance of 5 

irrigatedperimetersarounddams in Burkina Faso. Ouagadougou, Ministry of Environment and 

Water-AfricanDevelopment Bank, 273p. 

RUTABARA., 2017: problems of drainage networks and flooding of plots due to water 

stagnation. 

 

 

 

 


