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Table 1: Determinants of livelihoods and vulnerability (adapted from ...

University of Agronomy of Niamey (Niger) .... images, for 2 contrasted years (Source: Mariko (2004 ), PhD, University .... U.Bamako Université de Bamako, Mali. 
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IRD. 25. ATTACHMENT 5. TABLES AND FIGURES TABLES AND FIGURES WORK PACKAGE 1 Table 1: Determinants of livelihoods and vulnerability (adapted from Vincent, 2004; Kristjanson et al., 2005; Thornton et al., 2006) Determinant of vulnerability or livelihood Livelihood variables Water access



Component indicator and proxy explanatory variables



Data source



of Challenge programme work groups Local agencies and statistical census Niger : INS (National Institute of Statistics), population census 2001, Mali : ODHD (Observatory of sustainable human development) et DNSI (National department of statistics) QUIBB surveys PNUD (basic indicators on well-being) for Mali, Niger, Guinea. Challenge programme work groups Water and Irrigation infrastructure; Local agencies and statistical census agricultural Durability of access; IER Mali (Institute of Rural Economy) productivity Animal productivity; University of Agronomy of Niamey (Niger) Agricultural productivity; International Livestock Centre for Africa Irrigation efficiency; Access to irrigation (ILCA) technology; Competition: grazing and cultivation Local agencies and statistical census Natural capital Rainfall IER Mali (Institut d’Economie Rurale) Wildlife density Faculté d’agronomie de Niamey (Niger) Soil fertility IRD Vegetation cover Extent (+extension) of wetlands Topography (slope) Prevalence of tick borne diseases Local agencies and statistical census Financial assets Livestock density Coordination Cell of decentralised Access to credit financial system (Mali) Land tenure IER (Mali) Infrastructure or Road density Remote sensing or 1:200,000 map physical capital Distance to nearest town interpretation Distance to capital city Poverty profile of municipalities - Mali (ODHD) National Directory of municipalities (RENACOM), Niger, INS. Human capital Access to education – Men Local agencies UNDEP and Women Access to health services - DHS - Demographic and Health Surveys Mali (2001 and 2006) , Niger (1998 and Men and Women Household proximity surface water; Surface and underground resource availability and durability; Safe water accessibility (boreholes, wells)



Access to security - Men and Women Literacy - Men and Women Participation of women in paid labour force Density of active community groups Participation of women in community groups Presence of local NGOs/programs designed for women Proportion of working population with HIV/aids; Childbirth mortality rates Life expectancy – Men and Women Prevalence of malaria, onchocerciasis, schistosomiasis



2006) HDR Human development reports (every year) AFRISTAT (Economic and statistic observatory of Sub-Saharan Africa) Local agencies (primary data) AFRISTAT



From livelihoods analysis; Variability in agricultural production; Hydrological regime change Food security Food crisis Food security at household level and at at community level Rural household food security strategies Economic well From the livelihoods analysis being and Change in % urban population stability Demographic Dependent population structure Proportion of working population with HIV/Aids Land tenure and property Institutional; stability and rights (men and women) strength of public Health expenditure as a % of GDP infrastructure Telephones Corruption Global Trade balance interconnectivity Natural resource % Rural population; dependence Emigration rates Rainfall variability; Changes to vegetation cover (eg. firewood extraction)



Challenge programme work groups AGRHYMET-CILSS AMMA (African Monsoon Multidisplinary Analyses ) 2001-07. IFPRI FEWS (Famine Early Warning System Network) FAO, SCIAV Afrique verte PAM and local NGOs UN (2002) FAO (2004)



Social capital



Health



Vulnerability Water productivity



UNAIDS WHO UNDEP QUIBB surveys PNUD 2005 DHS Mali



UN (2002) UNAIDS and WHO (2002) FAO (2004), DHS, AFRISTAT HDR World Bank (2002, 2006) Eg ITU (2002) Transparency International (2006) AFRISTAT World Bank HDR World Bank (2002, 2006) FAO (2004) Population Census (Mali 1998, Niger 2001) AMMA
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Figure 1: Niger River basin and location of large dams (Source: HSM and Google Earth)



Figure 2: Niger River basin at Onitsha. Map of Water Holding Capacity for half degree squares, from the SIEREM base of 360 West African river basins (after FAO max data (1995)).



BURKINA FASO : "blanks" during rainy season (%age of length of the rainy season) 14.0



Climato.



12.0



Agromet.



10.0



Pluvio.



8.0



Synopt.



6.0 4.0 2.0 0.0 40



50



60



70



80



Figure 3: Percentage of “blanks” during the rainy season, for Burkina-Faso, expressed as %age of length of the rainy season (source: World Bank).
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Figure 4: Total of station/months data over the whole West and Central Africa available in the SIEREM (HSM) data base in 2003. (Source http://www.hydrosciences.fr/sierem)
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Figure 5: Decadal rainfall index over Niger river basin, 1950 to 1980 (Source: Paturel, J.E., Servat, E., Kouame, B., Lubes, H., Ouedraogo, M., Masson, J.M. (1997) Climatic variability in humid Africa along the Gulf of Guinea - Part two: an integrated regional approach. Journal of Hydrology, 1997, 191: 16-36).
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Figure 6: Interannual mean discharges deficit after 1970, in regard to the previous time period. (Source: Paturel, J.E., Servat, E., Mahé, G., Bricquet, J.P., Lubès-Niel, H., Olivry, J.C. (1997) Variations hydroclimatiques sur le bassin du Niger. Acta Hydrotechnica 15/19, Ljublana, Slovénie, 169-173).
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Figure 7: Flooded surfaces in the Niger River inner delta in Mali from NOAA-AVHRR images, for 2 contrasted years (Source: Mariko (2004 ), PhD, University Montpellier 2, HSM)
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Figure 8: Relationships between flooded surfaces and water level in the Niger River inner delta in Mali (Source: Mariko, Mahé, G., Servat, E. (2003). Bulletin SFPT, 172, 61-68.)



Figure 9: Relationships between rainfall, land-use and groundwater level (top to bottom) over the years 1956 to 1996 in the region of Niamey, Niger (Source: Leduc, C., Favreau, G., Schroeter, P. (2001) Long-term rise in a Sahelian watertable: the Continental Terminal in South-West Niger. Journal of Hydrology, 243, 1-2, 43-54).
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Hydrological paradoxes in West Africa Hydrologie : bilan des apports en eaux douces à l’Atlantique
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Figure 10: Hydrological paradoxes in West Africa: the rainfall decrease since the beginning of the 1970’s leads to a very deep discharges decrease South of the 750 mm annual rainfall ishoyet, and to a counter-intuitive increase of discharges North of the 750 mm isohyet, in the Sahelian area. (After Mahé, G., Olivry, J.C., Servat, E. (2005) Sensibilité des cours d’eau ouest-africains aux changements climatiques et environnementaux : extrêmes et paradoxes. AISH Publ. 296, 169-177.)
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Figure 11: Compared time evolution of 3 variables over the Bani river at the Douna station (102 000km²) in Mali, Niger river Basin: cumulated rainfall, January discharges (low flows >0), and groundwater table level, based on the average of data from 27 wells over the basin. (Source : Mahé G., Olivry J.C., Dessouassi R., Orange D., Bamba F., Servat E. (2000) Relations eaux de surface – eaux souterraines d’une rivière tropicale au Mali. Comptes rendus de l’Académie des Sciences, Série IIa, 330, 689-692.)



Runoff future variability in 2020 / 1966-1995



Runoff future variability in 2050 / 1966-1995



Figure 12: Runoff variability in 2020 and 2050 compared to the 1966-1995 observed, for 360 river basins of West and Central Africa, based on the HadCM3 GCM, scenario A2 outputs (IPCC TAR, 2001). Source : Ardoin-Bardin, S., Dezetter, A., Servat, E., Mahé, G., Paturel, J. E., Dieulin, C., Casenave, L. (2005) Évaluation des impacts du changement climatique sur les ressources en eau d'Afrique de l'Ouest et Centrale. IAHS Publ. 296, 194–202; and Mahé, G., Rescan, M., Dezetter, A., Ardoin, S., Dieulin, C. (2005) Water resources prediction in West and Central Africa for the 21st century. Poster. Abstracts book. First International AMMA conference, Dakar.



Table 2 : Abbreviation list 2IE (ex-EIER) : Institut International d’Ingénierie pour l’Eau et l’Environnement, Ouagadougou, Burkina-Faso. Member of IAST AGRHYMET CILSS Center for Agronomy, Hydrology and Meteorology (for Sahelian countries), International Organisation, Niamey, Niger AMMA



African Monsoon Multi-disciplinary Analysis



ANR



Agence Nationale de la Recherche, France



BFP



Basin Focal Project



CEC



Programme Climat Erosion au Cameroun



CEMAGREF Centre d’Etude du Machinisme Agricole du Génie Rural des Eaux et Forêts, Montpellier, France CILSS



Comité Inter-africain de Luttte contre la Sécheresse au Sahel



CIRAD



Centre International de Recherche Développement, Montpellier, France



CNRS



Centre National de la Recherche Scientifique, France



CNRST



Centre National de la Recherche Scientifique et Technique, Bamako, Mali



CORUS



Coopération pour la Recherche Universitaire et Scientifique, MAE, France



CPWF



Challenge Program Water and Food



CRC



Centre de Recherche de Climatologie Tropicale, CNRS, Université de Bourgogne, Dijon, France



CRH



Centre de Recherche Hydrologique, IRGM, Yaoundé, Cameroun



CSIRO



Commonwealth Scientific and Industrial Research Organisation



DIRHBF



Direction de l’Inventaire des Ressources Hydrauliques du BurkinaFaso



DMNM



Direction Nationale de la Météorologie du Mali



DNEN



Direction Nationale de l’Eau du Niger



DNHG



Direction Nationale de l’Hydraulique de Guinée



DNHM



Direction Nationale de l’Hydraulique du Mali



DNMBF



Direction Nationale de la Météorologie du Burkina-Faso



DNMG



Direction Nationale de la Météorologie de Guinée



DREM



Direction des Ressources en Eau et de la Météorologie, Ndjaména, Tchad



ECCO



Ecosphère Continentale Processus et Modélisation, French National Research Program



EIER



Ecole inter-états d’Ingénieurs de l’Equipement Rural, Ouagadougou, Burkina-Faso



Agronomique



pour



le



ENGREF



Ecole Nationale du Génie Rural des Eaux et Forêts, Montpellier, France



ENI



Ecole Nationale d’Ingénieurs, Bamako, Mali



EQUANIS



Etude de la Qualité des Apports du Niger au Sahel



FEFNUE



Programme Facilité-Eau Fleuve Niger Union Européenne



FRIEND-AOC Flow Regimes from International Experimental and Network Data – AOC: West and Central Africa – UNESCO PHI G-EAU



Gestion-Eau, Acteurs, Usages, Joint Research Unit IRD, CIRAD, CEMAGREF, ENGREF, Montpellier, France



GIHREX



Gestion Intégrée, Hydrologie et Ressources EXploitables, dans le delta intérieur du Niger, Mali



HadCM3



Hadley Centre Coupled Model, version 3. Hadley Centre, Bracknell, UK



HSM



HydroSciences Montpellier - Joint Research Unit CNRS, IRD, UM1, UM2, Montpellier, France



IAST



Institut Africain des Sciences et Techniques Nelson Mandela



ICCE-BF/AMMA Impact du changement climatique sur les processus de dégradation de l’environnement au Burkina-Faso, HSM, 2IE, Ouagadougou, Burkina-Faso IER



Institut d’Economie Rurale, Bamako, Mali



IPCC



International Panel on Climate Change



IPR



Institut Polytechnique Rural, Katibougou, Mali



IRAG



Institut de Recherche Agronomique de Guinée



IRD



Institut de Recherche pour le Développement (former ORSTOM)



IRGM



Institut de Recherche Géologique et Minière, Yaoundé, Cameroun



IWMI



International Water Management Institute



JICA



Japanese International Cooperation Agency



MAE



Ministère des Affaires Etrangères, Paris, France



MM5



Fifth-Generation NCAR / Penn State University Mesoscale Model



NBA



Niger Basin Authority, InterState Agency, Niamey, Niger



NCAR



National Centre for Atmospheric Research, USA



PHI/IHP



International Hydrological Program, UNESCO



RESSAC



Programme de l’ANR (France) : Vulnérabilité des ressources en eau superficielle au Sahel aux évolutions anthropiques et climatiques à moyen terme (HSM, Leader)



SIEREM



Systèmes d’Informations Environnementales pour les Ressources en Eau et leur Modélisation, HSM, Montpellier, France



TETIS



Joint research unit : Territoires, Environnement, Télédétection et Information Spatiale, Montpellier, France



U.Bamako



Université de Bamako, Mali



U.Cocody



Université de Cocody, Abidjan, Côte d’Ivoire



U.Maine



Université du Maine, Le Mans, France



U.Ouagadougou



Université de Ouagadougou, Burkina-Faso



U.Yaoundé



Université de Yaoundé 1, Yaoundé, Cameroun



UEA



University of East Anglia, Norwich, United Kingdom



UJF



Université Joseph Fourier, Grenoble, France



UM1, UM2



Université Montpellier Techniques) , France



UNDP



United Nations Development Program



WEAP



Water Evaluation And Planning system
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and
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(Sciences



and



TABLES AND FIGURES WORK PACKAGE 3 Figure 13: Thematic maps of the Niger Inner Delta. Top: Agropastoralist systems. Bottom: Surface water resources (source: http://www.cartographie.ird.fr)



Figure 14: Potential Expected Yield of pearl millet (continuous lines) and actual yields (data points) as a function of rainfall. Conceptual model developed from Forest (1991). -1 Yield (kg.ha )
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Figure 15: Potential Expected Benefit (continuous lines) and actual benefits (data points) as a function of rainfall. Benefit ($)
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TABLES AND FIGURES WORK PACKAGE 4 Table 3: Detail of the comprehensive literature review Scale



Documentation/Literature review Issues to be investigated : Water development / Sources of information Water Use / Water allocation / Water Use



Global



Basin level – NBA



Sub-basin level



National level



Review of literature on : institutional mapping ; Review of academic literature: list to challenges and opportunities in transboundary water be expanded courses management (Wolf, et al. 2003; Mostert, 2003 ; Niasse, 2004 ; Gleditsch et al 2004. Julien, 2006) - Key stages in the evolution of mandate and institutional structure (NBA Projet and strategy documents)



- Grey literature Interviews of NBA staff



- Forms of inter-state agreements/organisations (Guinea-Mali on the Upper Niger : GIRENS ; Lipako Gourama between Mali, Burkina and Niger, BéninNiger on the Dyondyonga Dam, Niger-Nirgeria Agreement on the Niger ; Nigeria-CameroonAgreement on the Benoue River



Grey literature : project documents; inter-state agreements



- National water policies - Water laws - Water / IWRM National Plans (eg : Benin, Mali, Burkina) - Decentralisation Laws (as relevant to Niger basin water mgmt) - Land tenure policies - Climate change mitigation and adapt plans are relevant to Niger Basin - Desertification plans - Wetlands policies - Poverty reduction strategies - Water and sanitation plans



Interviews of project staff



Grey literature essentially composed of project report, government and NBA planning documents, policy and law



National Basin Agencies : Agence Bassin du Niger for Mali ; Local/community - Institutional mapping in selected areas (major hydroecological zones) in the Basin with emphasis on level grassroots transboundary cooperation mechanisms - 'Hydro-politics maping' - Implementation of the 'socio-ecological-system' methodology (robustness analysis)



- Reviews of grey literature / - Reviews of relevant monograhs, PhDs, etc.. Collection of field level primary data in selected sites



Table 4: The Office Niger, a “success story”?



The large hydro-agricultural constructions in the “Office du Niger” have formed the basis of agricultural development policies in Mali since 1980. With the aim of an intensive agriculture, irrigated perimeter are mainly oriented to rice cultivation and gardening but not exclusively: actually some rice cultivators possess bovine herds while the humid zone attracts agro-pastoralist coming from drier zones (Bonneval et al., 2002). Despite positive results announced by national government on these equipments (74 000 ha with an annual paddy production of 437 000 tones for the campaign 2005-2006), allocation of large concessions to private companies caused breeder groups migrations. Overlapping of modern and traditional rights generates confusion in the definition of territories for each part and maintains land tenure insecurity. Extensions can not absorb all demands in regarding plots meanwhile criteria of land tenure access remain blur and farmers’ status substantially unequal (Brondeau, 2006).



Table 5: Customary arrangements in the Inner Delta With its characteristics of humid zone, the Inner Delta provides many human activities organized around three systems of production: agriculture, fisheries and breeding adjusted on the flood rhythmic. Specific ethno-professional groups (e.g. the fishers’ nomad Bozo or Bambaras farmers) emerge from these activities. However, these socio-ecological systems are prone to external factors: climatic changes, demographic pressure, urbanization and infrastructure development. Embedded in a social system (ethnic groups and lineage) and a belief system (divinities), traditional chiefs establish water management rules: ‘le maître des eaux’ (‘water chief’) exert a truly religious power with juridical and economics functions over members of its community; ‘le chef de Terre’ or ‘le maître des pâturages’ (‘land chief’ or ‘pasture chief’) plays a crucial role in land sharing and land repartition. In the Inner Delta, some agro-ecological sites are prone to conflicts. The swamp pasture lands constitute a relevant example where nomad breeder (Peuhls or Touaregs) come in competition with farmers (Rimaïbés or Bambaras). Each year, swamp pasture nourishes 2 millions bovines. Boreholes and wells are also focal points around which pastoral land rules are articulated. Moreover, traditional water access rules differ according to gender (e.g. women have an exclusive access to wells water). As cultivators, women have land rights in the lowlands (‘bas-fonds’). Women obtain plots in three main ways: via maternal relatives, via the husband’s family and via the land chief (Van Koppen, 2001). An example of implementation of our analytical framework In the past year, several authors proceeded to a detailed anthropological and juridical analysis of the relation between human and nature in the Inner Delta. They suggest a new theoretical framework in response to the sustainability of natural resources uses, societies and ecological systems. Olivier Barrière did not use the occidental vision of properties rights but rather implemented the methodology developed by Schlager and Ostrom(1992). Its application for swamp territories with burgu ascertains the following users: Property rights in the Inner Delta Users type Î
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Claimant
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- State - ‘Maître des eaux, des terres, des pâturages’ Property right Ð



Exploitation unity Lineage member:
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actor : individual or
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particular status



access



pasture access
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extraction)



lineage or production unit) Access



X



X



X



Withdrawal



X



X



X



Management



X



X



Exclusion



X



X



Results of these previous studies will be summarized then applied in the specific perspective of water, poverty and gender issues. At the same time, others external factors such as constructions of new dams, irrigated schemes or evolution of ideas with international institutions overlap socio-ecological systems and transform them. Despite modernity and the imposition of legal and political systems, traditional rules prevail. The aim of the WP4 is to assess the resilience of particular socio-ecological system in the Inner Delta based on previous studies and completed with the adapted approach.



TABLES AND FIGURES WORK PACKAGE 5 Figure 16: Modalities of cooperation and data exchange needs between work packages



TABLES AND FIGURES WORK PACKAGE 6 Figure 17: Impact Pathways and MSC approach (modified from Douthwaite and Davies, 2006)
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TABLES AND FIGURES INSTITUTIONS AND PROJECT TEAM Figure 18: Organisational structure of the Niger BFP
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