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[bookmark: _Toc519899975]Country Background: Development Context and Challenges
1. Niger is a landlocked country whose southern third is located in semi-arid Sahelian climate with an annual rainfall ranging between 150 and 600 mm, concentrated over three months. With a population of 21.5 million inhabitants of which 51.9% are under 15 years old and 79.6% live in rural areas, the average population growth rate of 3.8% 1. The agriculture sector employs more than 85 per cent of the labour force. The GDP structure remains relatively stable, with a predominance of the agricultural sector (43.4 per cent of GDP in 2018), followed by services (35 per cent) and the industrial sector (14.9 per cent). Good rainfall, recovery investments, and the implementation of the economic and financial program supported by the international financial institutions have enabled Niger to record economic growth of 8% in 2010.2 GDP grew by 57% between 2004 and 2009. The economy Niger remains vulnerable to climate shocks due to its dependence on agriculture (26% of GDP in 2009) as evidenced by the food crises of 2005 and 2010 following droughts in previous years. On the other hand, the record harvest of the crop year has had a positive impact on the 2010/2011 macroeconomic results. (FIDA, 2012). In 2018, the poverty rate is estimated at 44.1% and the average income per capita at 420 US $. Niger is considered one of the poorest countries in the world with a human development index (HDI) of 0.354, ranking it last. There are, however, geographical disparities in the incidence of poverty, particularly the regions of Maradi, Dosso and Zinder are more marked and, in general, poverty is more pronounced in rural areas (52.4%) than in urban areas (9.1%).
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Figure 1: Bioclimatic regions
Source: landscape of West Africa Atlas, 2019


2. Niger’s population is anticipated to double by 2031. Fourteen percent of its gross domestic product is generated by livestock production, supporting 29 percent of the population. Fifty-three percent of the population is actively involved in crop production. Fifteen percent of Niger’s land is arable and located in a region mainly along its southern border with Nigeria. Millet, sorghum, and cowpea are Niger’s principal rainfed subsistence crops. Rains, as in much of the Sahel, are marked by annual variability that increases northward. In dry years, Niger has difficulty feeding its population and must rely on grain purchases and food aid to meet its food requirements. In Niger, 1 year in 3 is associated with poor food security conditions (Fewsnet, 2012)

3. Food insecurity, chronic malnutrition and food crises remain recurrent for structural reasons: (i) the level of poverty of a large part of the population, especially rural; (ii) dependence on rainfed agriculture; (iii) high population growth; (iv) slow degradation of fragile ecosystems exacerbated by climate change. The combination of climatic shifts and anthropogenic pressure are responsible for drastic environmental changes in this harsh environment[footnoteRef:2] ; and (v) volatile food prices. For instance in the region of Dosso, where 45 rural timber markets in 2015. They are located in the southern part of the Dosso Region and are distributed as follows six (6) to Boboye, two (2) to Falmey, four (4) to Gaya, thirty-three (33) to Dosso. This demonstrates the business around timber, firewood which lead to deforestation of existing forests. The country has experienced serious food crises in 1973, 1984, 2005 and 2010. The Maradi region was very affected by the 2005 crisis, with a drastic reduction in food consumption, the decapitalization of livestock and other assets, an acceleration of migratory phenomena, and serious consequences for the level of malnutrition of the most vulnerable populations (young children, pregnant women and old people). The 2010 crisis also caused a 16.7% increase in the rate of child malnutrition. (FIDA, 2012). [2:  Obame et al. (2014). Carbon sinks in small Sahelian lakes as an unexpected effect of land usechanges since the 1960s (Saga Gorou and Dallol Bosso, SW Niger). Catena 114, 1-10] 


4. At the agricultural level, Niger has considerable untapped resources: (i) a potential of 15 million ha of arable land; (ii) a known irrigable potential of about 10.9 million ha (including groundwater); (iii) 62 million hectares of pastoral areas; (iv) a herd estimated at 42.8 million head in 2015; (v) fishery resources covering an area of ​​about 410 000 ha (PDES 2017-2021); (vi) forest resources (16 million ha and 1,600 plant species); (vii) easily accessible water resources (400 000 ha of water bodies). The basins of the Niger River to the west and Lake Chad to the east in the region of Diffa drain annually between 24 to 30 billion m3 of water of which only 1% is exploited. This low level of exploitation of available resources means that the rural sector remains dependent on the vagaries of the weather. The result is a poor performance in terms of production and productivity, and a situation of almost permanent food insecurity.
Income and poverty
5. The Republic of Niger is characterized by a widely dispersed rural population in a fragile natural environment. Almost eighty percent of the population is rural, two-thirds of which live in absolute poverty. Niger remains a very poor country with a limited natural and human resource base. Social indicators compare poorly to the average in Sub-Saharan Africa. In 2018, the poverty rate is estimated at 44.1% and the average income per capita at 420 US $. Niger is considered one of the poorest countries in the world with a human development index (HDI) of 0.354, ranking it last. There are, however, geographical disparities in the incidence of poverty, particularly the regions of Maradi, Dosso and Zinder are more marked and, in general, poverty is more pronounced in rural areas (52.4%) than in urban areas (9.1%). The share of the population living in poverty was estimated at 60.7 percent in 2006 mainly due to the high levels of population growth, recurrent droughts and a famine in 2004. (GEF, 2009)
Temperature, rainfall, seasons and agro-climate zones
6. From the north to the south of the country it is possible to distinguish four agro-ecological zones on the basis of rainfall, vegetation and soils. These are: 
· The Sahara zone (with a desert climate) occurs in the north of the country and covers 65% of the national territory. Rainfall is scarce and remains always below 100 mm/year. The dry season is very long when average temperatures are typically over 35°C. Agricultural production is limited to nomadic herding and scattered oasis agriculture. What little vegetation there is forms a discontinuous steppe and is mostly to be found growing in the depressions where moisture conditions are slightly better;
· The Sahelo-Saharian zone (a sub-desertic climate) covers 12.2% of the national territory and occurs immediately to the south of the Sahara Zone. It experiences low rainfall between 100-300 mm/year. Rivers are temporary, only flowing after significant rainfall events. Semi-nomadic herding dominates but some rainfed subsistence cropping is possible where soil and moisture conditions permit. This area is characterized by vegetation dominated by small scattered shrubs;
· The Sahelo-Sudanian zone covering 21.9% of the national territory lies to the south of the Sahelo-Saharian zone and typically receives between 300-600 mm of rainfall per year. The northern part of this zone is the drier Sahelian sub-zone devoted mainly to nomadic livestock raising, while rainfed cropping dominates in the wetter southern Sudanian sub-zone. This zone is characterized by a discontinuous herbaceous savannah vegetation with a low density shrub stratum, becoming more wooded in low lying areas with better soil moisture conditions; and 
· The Sudanian zone occurs in the most southerly part of the country, covering only 0.9% of the national territory. This zone receives more than 600 mm of rainfall per year. The higher rainfall permits intensive cropping, and this zone is where most of the irrigated agriculture is carried out. Because of the higher rainfall the zone is also more wooded than the other zones. The savannah vegetation is characterized by a more or less continuous herbaceous stratum, in which there are areas of closed shrubs and woodlands. The woody vegetation is dominated by species of Combretaceae and includes some valuable tree species like the Shea tree (vitelaria paradoxum) and the Néré (parkia biglobosa). (GEF, 2009)
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Figure 2: Landscape in Niger
Source: landscape of West Africa Atlas, 2019
7. Rainfall in Niger declined rapidly between 1950 and the mid-1980s and partially recovered during the 1990s and 2000s. Between 2000 and 2009, the average rainfall in Niger’s crop growing districts was about 8 percent lower than the 1920–69 mean. The recent rainfall increases are probably due to of the northern Atlantic Ocean (Hoerling and others, 2006); as the northern tropical Atlantic has increased in temperature over this period, this has drawn the summer rains further north, increasing rainfall in the Sahel. These changes can be visualized in three ways: as an expansion of the region receiving adequate rainfall for viable agricultural livelihoods, as maps of anticipated changes in rainfall, and as time series plots. 
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Figure 3. Observed and projected change in June–September rainfall and temperature for 1960–2039 (top), together with smoothed rainfall and air temperature time series for June–September for eastern and western Niger. Mean rainfall and temperature are based on the 1920–69 time period (USAID, 2012)
8. Niger receives most of its rain between June and September, and rainfall totals of more than 500 millimetres (mm) during this season typically provide enough water for crops and livestock. Between 1960 and 1989, the region receiving (on average) this much rain during June–September is shown in light brown in the left panel of figure 1 and should be understood to lie above the dark brown and orange areas. During the past 20 years, this region has expanded (dark brown polygon), increasing the regions of viable agriculture in Dosso, Maradi, and Zinder (see Objectives and Methods for place names). Cropping areas near 13°N have seen a northward extension of the 500 mm contour. Rainfall and temperature increases can be visualized by combining the observed 1960–2009 changes with predicted 2010–2039 changes, based on persistence of the observed trends (fig. 2, top panels). Rainfall increases range from 0 to 50 mm across most of the country. Observed changes (between 1960 and 2009) account for 63 percent of the change magnitudes, A smoothed time series (lower panel, 10-year running means) of rainfall from 1900–2009, extracted for crop growing regions in Niger, indicates that 2000–2009 rainfall has been, on average, about 8 percent lower (-0.6 standard deviations) than the rainfall between 1920 and 1969. For eastern and western Niger, rainfall has steadily recovered since the mid-1970s but remains moderately (less than 0.5 standard deviations) below its long-term mean. These time series were based on crop growing regions in western Niger (Tahoua, Tillaberi, and Dosso regions) and eastern Niger (Diffa, Zinder, and Maradi regions). The Objectives and Methods section gives the population totals for these regions
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Figure 4. Climate change in Niger: The left map shows the average location of the June–September 500 millimeter rainfall isohyets for 1960–89 (light brown), 1990–2009 (dark brown), and 2010–39 (predicted, orange). The green polygons in the foreground show the main crop production districts. The right map shows analogous changes for the June–September, 30 degrees Celsius air temperature isotherms.
Agriculture and rural livelihoods
9. Nigerian agriculture is primarily rainfed and characterized by low productivity, low technology and high labour intensity.2 Since 2005, the value added of the agricultural sector has been growing rapidly, averaging about 7 percent annually.3 Sorghum, millet and maize are the traditional food crops in the north, whereas in the central and southern regions, cassava, yam, plantain, maize and sorghum are traditionally consumed. Rice is an essential cash crop mainly for smallscale producers, who account for 80 percent of total production but only 20 percent of consumption. Cash crops, which earned significant revenue before the oil boom of the 1970s, have experienced low investment. Prioritizing the oil sector at the expense of agriculture resulted in leaving Nigeria highly vulnerable to fluctuating oil prices on the world market. (FAO, 2017b)

10. Low productivity agriculture, fragile and endangered natural resources. Food crops (millet, sorghum, rice, maize, etc.) and cash crops (onion, peanut, sesame, nutmeg, and cowpea) are the basis of production systems. The herd is made up of nearly 9 million cattle, 11 million sheep, 13 million goats and 1.7 million camels (2009). For 50 years, yields have increased little and food production has been maintained by an increase in cultivated area from 3.15 million hectares in 1961 to 7.25 million hectares in 2010, and a significant extension of the agricultural frontier to the semi-arid lands of the North reducing rangeland. (FIDA, 2012)


[bookmark: _Ref517853991]Figure 5: Total cereal production and crop production index Niger (World Bank, 2018a).

Table 1: Crops distribution per region. FAO, 2015
	Region
	Type of crops

	Dosso
	riz, mil, sorgho, niebe, arachide, horticulture, maize and Guiera senegalensis Palmier Doum (tree crop renegaration) 

	Tahoua

	mil, sorgho, niebe, arachide, oignon annd Faidherbia albida (tree crop renegaration)

	Maradi
	
mil, sorgho, niebe, arachide, horticulture for Faidherbia albida, Pilostigma sp (tree crop) 


	Zinder
	mil, sorgho, niebe, arachide, horticulture for Faidherbia albida, Pilostigma sp, Baobab (tree crop) 




11. Given that Niger is a landlocked country that depends on agricultural, agro-pastoral, and pastoral livelihoods, this rapid population expansion will place increasing stress on limited natural resources. Only a small fraction (approximately 3.3 per-cent) of the country receives more than 500 mm of precipitation (fig. 1, left panel), and although recent increases in rainfall have seen this area expand by 25 percent, Niger’s expanding food needs may soon outstrip its agricultural expansion. In recent years (2005–2009), per capita cereal production has been reasonably high for Sahelian countries (270 kilograms per person per year; FAO, 2011), but crop statistics from the Food and Agriculture Organization of the United Nations (FAO) indicate that a massive expansion of cultivated area brought about this level of cereal production. Cereal yields are extremely low, and show no positive trends. Between the 1980s and 1990s, the amount of farmland expanded faster (+51 percent) than the population (+37 percent), resulting in a net increase in per capita cereal production. Between the 1990s and 2000s, however, the amount of farmland increased by 20 percent, whereas the population increased by 42 percent, resulting in a net decrease in food availability. By 2025, if Niger’s rapid expansion of farmland slows while its yield growth remains stagnant, Niger’s projected population of 26 million people could face substantial food availability shortfalls large, natural variations in mean rainfall on decadal time scales. If another natural rainfall decline occurs, the impact of this dryness could be augmented by the effects of warmer air temperatures. Given the potential for such a decline, raising yields in wetter areas may be a more viable option than extending agriculture into more marginal areas. However, rapid population growth may make it difficult to slow the process of agricultural extension into marginal areas, and raising yields could lead to improved food availability. (USAID, 2012)
[bookmark: _Toc519899976]Climate change
12. The major portion of the Niger Basin that is outside of the Sahelian zone is in the humid tropical zone of southern Nigeria, a region already facing high temperatures and levels of precipitation. While climate models differ, some projections suggest that Nigeria may experience an increase in both rainfall and temperature (Podesta and Ogden, 2008) as well as a rise in the frequency and intensity of extreme weather events, such as floods and droughts (Ministry of Environment of the Federal Republic of Nigeria, 2003). The extreme variability of the basin’s climate, and the likely long-term evolution of the warming effect of increases in global greenhouse gases, means that one single climatic future for the basin is unlikely. Moreover, any shift to drier or wetter conditions is likely to be reversed at some point in the future. (USAID, 2011a)
Temperature
13. The country's climate is of the arid and semi-arid tropical type. Niger is indeed in one of the hottest areas of the globe. There are four types of seasons. A cold season (December to February) characterized by cool nights with temperatures as low as 0 ° C. A hot, dry season (March to May) with warm winds and temperatures that sometimes peak above 45 ° C. During this season, the harmattan (hot and dry wind) of moderate speed (5 to 10 m / s) blowing from the Northeast or East remains dominant throughout the country. A rainy season (June to September) characterized by often stormy rains, high humidity and average temperature between 28.1 and 31.7 ° C. The monsoon (humid wind) blowing from South-West to North-East remains dominant over most of the country. Wind speed is generally low to moderate (2 to 8 m / s) during this period, but maximum instantaneous winds (gusts) can be observed with velocities greater than 40 m / s when passing grain lines moving from east to west. And lastly, a warm season without rain (October to December), with a maximum relative humidity of between 28 and 59%; while the minimum value varies between 9 and 24% and an average temperature of 35 ° C. Records of recorded temperatures are -2.4 ° C (observed on January 13, 1995 in Bilma) for minimum temperatures and 49.5 ° C (observed on September 07, 1978 in Diffa) for maximum temperatures. (RdN, 2016)

14. Niger, along with other countries in the Sahel experienced decreasing rainfall throughout the 1960s, 70s and 80s which caused severe drought and led to catastrophic failure of harvests, malnutrition and starvation. Particularly severe droughts occurred in 1966-1967, 1973-1974 and 1983-1984 (Prolinova 2008). Rainfall has recovered slightly since the late 1980s, however is still well below the pre-1960s level, and the drought of 2004-2005 shows that Niger is still very vulnerable to weak rains (Danida 2008). The variability of the rains is compounded by the fact that only 12% of Niger's soils are suitable for agricultural production, the majority (over 60%) of the population live on less than $1/day and high population growth is putting increasing pressure on already fragile ecosystems and leading to problems of desertification (Danida 2008, CNEDD 2006). Many pastoral communities have been forced to become semi-agricultural because of the prolonged droughts, thus losing their way of life (Prolinova 2008). (weADAPT, 2011)

Projections on temperature
15. There is a strong consensus that increases in Sahelian temperatures will continue. Downscaled climate model projections for Niamey covering the period 2040-2060 compared to 1980-2000 anticipate an increase of between 1°C and 3°C. These projections indicate that Niger is likely to face difficult climate challenges ahead, with perhaps more total rainfall than in some previous decades but punctuated by unpredictability, soaring temperatures, dry spells, and intense storms. (GlobalSecurity, 2017) Reference Period: Temperature averaged over the reference period 1986-2005. This map is based on the EWEMBI dataset. (sources climate analytics, 2019)
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Fig 7 Projected change in temperature for 2031-2050 compared to the reference period 1986-2005. Here the ensemble mean of regional climate model projections is displayed. Grid-cells for which a model-disagreement is found are colored in gray. The projections are based on the emission scenario RCP4.5.
Fig 6: Temperature averaged over the reference period 1986-2005. This map is based on the EWEMBI dataset.
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[image: ][image: ]Figure 8 Regional climate model projections for temperature displayed as 20 year running mean. The line represents the ensemble mean while the shaded area represents the model spread. The projections are based on the emission scenario RCP4.5.
Figure 9: Top: Annual cycle of temperature for the period 1986-2005. Bottom: Changes in annual cycle projected for 2031-2050 compared to the reference period 1986-2005. EWEMBI data is shown in black, regional climate model simulations in green. The green line represents the ensemble mean while the shaded area represents the model spread. The projections are based on the emission scenario RCP4.5.
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Figure 10: Regional Climates models- Zinder, Maradi, Dosso and Tahoua
Left figures for each region: Regional climate model projections for temperature displayed as 20 year running mean. The line represents the ensemble mean while the shaded area represents the model spread. The projections are based on the emission scenario RCP4.5.

Right figures: Top: Annual cycle of temperature for the period 1986-2005. Bottom: Changes in annual cycle projected for 2031-2050 compared to the reference period 1986-2005. EWEMBI data is shown in black, regional climate model simulations in green. The green line represents the ensemble mean while the shaded area represents the model spread. The projections are based on the emission scenario RCP4.5.
Precipitation
16. Precipitation has experienced in recent decades, chronic disturbances of great magnitude. The analysis of their evolution over the period 1961-2010 shows a significant decrease in rainfall since 1970 and which has continued until beginning of the 1990s, with a long deficit period between 1980 and 1990. The corresponding rainfall deficit is on average around 20%, but may exceed 30% in the west and centre; a clear tendency for isohyets to slide south up to 150 km. In addition, there is a slight increase of rainfall trend that began in 1990 in the Saharan and while the Sahel-Sudan zone shows that the rainfall is relatively constant over the same. Furthermore, observations indicate a decreasing rainfall variability towards the South and an upward trend in temperatures at all stations, with however, a moderate increase on the Niamey and Tahoua stations. (RdN, 2016)

Projections on precipitation
17. At sub regional, national or local scale, the high variability of rainfall and the very sparse observation network makes predictions of future climate changes difficult and uncertain. The projections given by the SDSM model for the 2050 horizon indicate, compared to the reference period 1961-1990 (CNEDD, 2007) significant increases in cumulative rainfall by 2050 for Tahoua, Konni, Zinder, Mainé, Agadez and especially Tillabéri. Slight decreases in accumulations on the other hand are projected at the Gaya, Niamey and Maradi. But the relatively high rate of these declines is to be taken with precaution because it involves only low rainfall amounts (some millimetres). A later start of the rainy season on all the areas considered and a small variation in the duration of dry weather throughout the rainy season. Overall, a net increase in evapotranspiration in Niamey, Zinder, Tahoua and Tillabéri and an increase in number and frequency of extreme events (temperatures and rains) at all stations. Tillaberi has by far the higher increases, especially in terms of extreme rainfall. Increasing extreme temperatures can reach 3.3 ° C. (RdN, 2016)

18. For the selected regions (Maradi, Zinder and Dosso) the variability of rainfall and the very sparse observation network predictions of future climate changes is even higher than national and makes the situation difficult and uncertain in areas where rural communities are concentrated. The projections based on the emission scenario RCP4.5. (source climate analytics, 2019) predicts an annual decrease up to for : 
· Maradi: to an average of 20 mm per year in terms of rainfall for 2031-2050 with delayed and shorter rainy seasons compared to an average of 120 mm registered during the period 1986-2005; 
· Dosso: an average of -10mm per year in terms of rainfall for 2031-2050 compared to an average of 170 mm during the period 1986-2005;
· Zinder: 10 mm per year in terms of rainfall for 2031-2050 compared to an average of 140 mm for the period 1986-2005;
· Tahoua: 10 mm per year in terms of rainfall for 2031-2050 to an average of 120 mm for the period 1986-2005. 
19. As more than 70% of rural communities depends directly on rain fed agriculture (farming, livestock, fishery, forestry), they are more vulnerable to climate risk such as drought, delayed rainy season and short rainfall especially when they have low adaptive capacity and limited financial resources to withstand to climate change impacts.
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Figure 11: Regionally Averaged Annual Cycle in Maradi and Dosso
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Figure 12: Regionally Averaged Annual Cycle in Zinder and Tahoua

Top: Annual cycle of precipitation for the period 1986-2005. 
Bottom: Changes in annual cycle projected for 2031-2050 compared to the reference period 1986-2005. EWEMBI data is shown in black, regional climate model simulations in green. The green line represents the ensemble mean while the shaded area represents the model spread. The projections are based on the emission scenario RCP4.5.
Climate change impacts, climatic hazards and extreme events
20. Available evidence shows that the isohyets that delimit the agro-climatic zones shifted southward by 100–200 kilometers from 1950–90, following a decline in rainfall, with a prolonged period of below average rainfall from 1970–90. Recent analysis of long-term rainfall trends showed that this trend had reversed, with average rainfall increasing again since the 1990s particularly in the southern part. This suggests that the rainfall isohyets of 350–400 millimeters, which delimit the zones where crop production is viable, are shifting north again. As a result, the area suitable for crop production may have increased since the 1990s (GlobalSecurity, 2017) particularly in the Southern part of the region but land availability still reduced. A dramatic increase in the frequency and intensity of floods due to the Niger River in the city of Niamey (Niger) and surrounded areas has been observed in the last decade. (Changes in Flood Risk and Perception in Catchments and Cities (HS01 – IUGG2015)). In the last decade, hydrological changes caused by the increase of rainfall in the southern part have become more dramatic with the occurrence of extreme floods. In 2010, 2012 and 2013 the discharge levels were the highest ever recorded since 1920s along the Niger River. In addition to land-use changes (Panthou et al., 2014).

21. The impact of drought in your country in the past 10 years in terms of number of individuals/households requiring assistance is provided below. Source, Africa Risk Capacity, 2017). 
Table 2
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22. While the country has received an increase in total rainfall since the 1990s, the 21st century has seen the return of a series of droughts and severe food insecurity in 2005, 2010, and 2012. Researchers also have noted what they characterize as changes in seasonal patterns (late arrival and early cessation of rains) and intense rain events. There is not a strong consensus about future rainfall in the Sahel, but scientists have recently suggested the likelihood of a somewhat wetter Sahel, with more variable precipitation on all time scales, from intra-seasonal to multi-decadal, and projected increases in daily rainfall intensity rather than frequency. (GlobalSecurity, 2017). In this context, changes in the land use and promote crops and value chains with high return on investments both for local and regional markets.

23. The multiple and devastating effects of climate change - drought, increasing scarcity of water resources, desertification, flood, storm, and more - bring one more pressure to bear on a food production system that is already fragile in Niger which has already faces major challenges associated with food insecurity. This fuels also migration and conflicts and youth more prone to join existing terrorist groups like boko haram

24. Evolution of Land use Land use : Over the period 1975–2013, cultivated areas have increased from 12.6 percent in 1975 to 18.1 percent in 2000 and 24.5 percent in 2013. This represents a total increase of 94.2 percent. Agriculture expansion mostly occurred on the productive sandy soils of the valleys in the Tillaberi region, where cropland is now encroaching on traditional pastoral lands. On the surrounding plateaus and terraces of western Niger, a mosaic of steppe and short grass savannah dominates. The Zinder-Maradi region, already heavily cultivated in 1975, is now a wall-to-wall homogeneous agricultural landscape. However, agriculture is still expanding eastward on the remaining short grass Sahelian savannahs of the Manga regions. In addition, an increase of 50 percent in irrigated agriculture was observed along the Niger River. Across the whole country, steppes remain the dominant land cover class and have remained more or less stable (about 45 percent of the mapped area). The more productive natural vegetation, however, suffered a sharp decline. The Sahelian short grass savannah (usually present on sandy soils) contracted in area by 26.7 percent from 1975 to 2013. Gallery forests, representing the most dense and biologically diverse vegetation in Niger, have also significantly declined. Their total area has always been low (about 470 square km in 1975) but significantly decreased (66 percent) in the 38-year period. Indeed, these forests mainly occupy the narrow valleys which are now heavily cultivated. West (Africa Landscape,2016)
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Figure 13: Land use in Niger, West Africa Landscape, 2016

Because most of the northern part of Niger is covered by desert, only the southern half of the country was mapped in this atlas to analyse land cover and vegetation change
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25. There are major examples of land cover modification in Niger. In the short grass savannah, there has been much loss of shrub and tree cover following drought periods and from cutting trees for firewood. On the positive side, Niger is the home of one of West Africa’s most significant success stories — the re-greening of its agricultural lands by hundreds of thousands of farmers who have adopted an agroforestry practice that increases and maintains on-farm tree cover. This is a major development in land cover modification.
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Figure 14: Evolution of ecosystems since 1975 to 2013, West Africa Landscape, 2016

26. At the agricultural level, Niger has considerable untapped resources: (i) a potential of 15 million ha of arable land; (ii) a known irrigable potential of about 10.9 million ha (including groundwater); (iii) 62 million hectares of pastoral areas; (iv) a herd estimated at 42.8 million head in 2015; (v) fishery resources covering an area of ​​about 410 000 ha (PDES 2017-2021); (vi) forest resources (16 million ha and 1,600 plant species); (vii) easily accessible water resources (400 000 ha of water bodies). The basins of the Niger River to the west and Lake Chad to the east in the region of Diffa drain annually between 24 to 30 billion m3 of water of which only 1% is exploited. This low level of exploitation of available resources means that the rural sector remains dependent weather. The result is a poor performance in terms of production and productivity, and a situation of almost permanent food insecurity. The increase on production over the last past decade is mainly due to the increase in terms of land production (FAO, 2016)

Table 3: Cereal Production
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Projections on climate impacts
27. Floods are a recurrent natural hazard in Niger and are projected to increase in frequency in the future, especially in the southern part of the country. They have negative impacts on agriculture, food security, GDP, endemic diseases (malaria), and contribute to rural poverty. Sandstorms are a frequent extreme event that hits Niger and adversely affects agriculture, livestock, water resources public health, and human life. Droughts are projected to increase in frequency in the coming century. Development of an early warning system, better water management, and dissemination of meteorological data will help decrease the population’s vulnerability to this extreme event. (World Bank , 2018d).

Key crops and Climate impacts 

Description of cropping systems, climate, and soils in Niger  

 Table 4: Averages (over 1999-2004 and 2010-2012) for productions, harvested areas and yields of the major food crops in Niger (source: Stratégie de Développement Accéléré et de Réduction de la Pauvreté (2008-2012); SRP, cabinet du Premier Ministre). 

	Crop
	Yield 
(T/ha

	Harvested Area
(Million ha)

	Total Production
(Million metric tonnes


	Millet 
	0.4492
	6.0206
	2.736

	Sorghum 
	0.3047
	2.5618
	0.810

	Cowpea
	0.1857
	4.1001
	0.818

	Maize 
	1.0049
	0.0082
	0.008

	Rice 
	2.5489
	0.0158
	0.044

	Peanut
	0.4143
	0.4640
	0.192


Source: Cap Global Yield Atlas, Niger, 2019

28. Forest: By 2005, satellite images confirmed that a vast transformation was taking place. There were more villages, more people, but also many more trees (Reij and Winterbottom, 2015). This renewed resource generates a range of benefits for the population. Trees reduce wind speed and evaporation, produce at least a six-month supply of fodder for livestock, and provide firewood, fruit, and medicinal products that farm households can consume or sell. Moreover, certain tree species, such as the winterthorn acacia (Faidherbia albida), enhance fertility by adding nitrogen to the soil (Reij and others, 2009). In the 1970s, it seemed as if Niger would be blown from the map. Drought and strong Harmattan winds from the desert created a general feeling of despair among the rural development community. No one could have imagined that farmers in densely populated parts of Niger would significantly increase on-farm tree densities with minimal external support. Today, the agricultural landscapes of southern Niger have considerably more tree cover than they did 30 years ago. These findings suggest a human and environmental success story at a scale not seen anywhere else in Africa.
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Figure 15: Evolution of tree density in south-central, Niger since 1950, West African Landscape Atlas, 2019

[image: ]


[image: ]

Figure 16: Patterns and extent of on-farm tree cover across the Maradi-Zinder agricultural region in 2013. This phenomenon is also visible in other regions (locally present in Tahoua and Dosso regions and in the northern part of the Tillabéri Region). Many of the trees are young, the hallmark of a recent and rapidly developing agricultural parkland still increasing in density and cover, West Africa landscape, 2016

29. Agriculture: Agricultural and environmental transformation has been developing across southern
Niger since the mid-1980s. As a result of an autochthonous process called farmer managed natural regeneration (FMNR), farmers increased the number of on-farm trees in response to demographic and resource-related constraints. Thus, they successfully restored degraded land and increased resilience in dryland areas. The regions of Maradi and Zinder are located on the lowest part of the Niger Plateau in south-central Niger and cover about 105,000 sq. km. Both areas are located within the Sahelian bioclimatic region, which typically receive between 200 and 600 mm of rainfall per year and have high temperatures
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Figure 17: Source: Landscapes of West Africa, 2016

30. Agriculture in Niger mainly utilizes traditional techniques and faces many challenges and constraints. The most important ones are the decrease in soil fertility, farmers without access or means to purchased inputs—including improved seed and fertilizers, lack of extension information, lack of access to quality seeds and agricultural inputs (especially fertilizers), poor management of irrigation water, frequent attacks by pests (locusts and other insects) and high population pressure. Together, these problems cause poor use of natural resources and worsen the recurrent food shortages that have occurred over the past four decades. Another aspect complicating implementation of agricultural development strategies in Niger is the heterogeneity and the complexity of its agricultural systems which are associated with the variability in environmental factors (e.g., soil, microclimate and terrain (valleys, plains, sand dunes). Based on the types of soils and techniques used, the project should be able to define the suitable specific varieties/species and their sequestration potential during the lifecycle of the project. 

Table 5: Key agricultural crops per ecosystems/ type of soils, source FAO, 2017

	Characteristics
	Agrarian system 1
	Agrarian system 2
	Agrarian system 3
	Agrarian system 4
	Agrarian system 5
	Agrarian system 6
	Agrarian system 7
	Agrarian system 8

	
	Eatsern Tray 
	Goulbis
	Ader Doutchi Tarka Valleys in Taouha
	Dunes 
	Dallois 
	Tray
	Rivers
	Pastoral North 

	Location
	South Est Maradi, Zinder, Diffa 
	Center South Maradi
	
	Centre Taouha, Dosso, Talabery 
	South Est Niamey
	South Est Dosso
	Ouest of the Country (Dosso and Tillabery
	North Diffa, Zinder, Tiallabery

	
	25,000 – 75,000 km2 
	2000 km2
	20000 km2
	120,000 km2
	5000 km2
	2,500,000 km2
	9100 km2
	35,000 km2

	Rainfall
	Sahelian 300-600 mm/year
	Sahelian North, Soudano Sahelian South 300-600 mm/ year
	Sub Sahelian 350-450 mm/ year 
	Sahelian North, Soudano Sahelian South 300-600 mm/ year
	Sahelian West, Soudano Sahelian South 300-600 mm/ year
	Sahelian North Ouest, Soudano Sahelian South 300-600 mm/ year
	Sahelian North, Soudano Sahelian South 300-600 mm/ year
	Sahelian North Ouest, Soudano Sahelian South 100-300 mm/ year

	Hydrology/ relief
	Sands, hills, trays and few streams
	Temporary and permanent streams 
	Flush tablecloths
	Deep tablecloths, lateritic trays, dunes
	Deep tablecloths, lateritic trays, dunes
	lateritic trays, with valleys
	Vast plains, River valleys
	Vast plains with few trays of dunes

	Soil
	Tropical Furriginous
	Heacy soils with alluvium
	Red soils with gley
	Light soil 
	Furriginous pn sandy trays
	Furriginous pn sandy trays and limonous in ghe south
	 Sandy light and limonous
	 Sand light and 

	Vegetation 
	 Forested steppe with acacia Senegal 
	 doumerale
	Forested steppe with acacia albida and zizuphus mauritania
	 Tiger bush on trays and acacia in valleys
	Tiger bush
	Tiger bush
	 Aquatic vegetation
	Forested steppe

	Key issues 
	 Decrease in soil fertility and demographic pression, draught more production north, no acces to finance, limited adaptation practices 
	Unsustainable water management, draught, no acces to finance, limited adaptation practices
	soil fertility loss, draught, no acces to finance, limited adaptation practices
	soil fertility loss, less use of traditional management, no acces to finance, limited adaptation practices draught
	soil fertility loss, pressure on natural, no acces to finance, limited adaptation practices resources
	Land tenure, use of wood for charcoal, draught, no acces to finance, limited adaptation practices
	Landlockness, water erosion, draught/ floods, no acces to finance, limited adaptation practices
	No fodder for animal, draught, no acces to finance, limited adaptation practices






Table 6: Crops per regions and types of coping mechanisms (source FAO, 2016)
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In this regard, key activities proposed are: 

Ecosystem Based Approaches (EbA): 

31. Business plans that promote local indigenous species, tree species and seeds adapted to future climate change conditions (drought tolerant trees); forest restoration with trees that provided Non Timber Forest Tree (shea plants, Nere, etc.) and species (Acacia Seyal, Accacia Nilotica, Accacia Radinia, Commifora Sp, Accacia Albida, Balanites Egyptiaca, Bauhina Rufescens) with high economic returns and buffer against the impacts of climate change such as floods and desertification promote woodlots for climate-resilient production of fuelwood to avoid deforestation. Species promoted are: Pennisitum sp, Cenchrus bifloris, Adrogon Gayanus, Eragrostis sp which support riparian habitat restoration. These activities enhance soil infiltration, enabling ground water recharge and reduce surface water runoff. Increasing water availability in dry seasons and reduces flooding and erosion (through top soil sheet erosion) in wet seasons. Greater soil fertility and soil carbon induced through plantation of nitrogen fixing species enables greater yields and associated finance/profit for communities to cope with climate shocks and whilst sequestering carbon from the atmosphere. 
· Seed banks: Climate resilient seeds promoted and distributed/sold at scale to accommodate increasingly dry seasons associated with the changing climate. 
· Millet: HKP, Zatib et SOSSAT short cycle of 65-70 days with yield between 500-1800kg/ha ;
· Cowpea : UT90(50_70 days), UMA(cycle 45-50 days, For Sorghum : Mota Maradi, IRAT
· Sustainable livestock: Business plans that promote grazing corridors for livestock as opposed to overgrazing ; vaccination against diseases and prevention that are aggravated by climate change, develop monitoring, production of knowledge and applied research systems for pests and diseases of crops, livestock and fisheries.
· Forestry: Firebreaks around forested areas; agroforestry; innovative way to foster stakeholder engagement and awareness and forest monitoring and protection activities, enhancing land restoration potential and increasing carbon sequestration. 

· Best climate smart agriculture: Digital solutions on climate change and agriculture; crop rotation, intercropping, cover cropping and agroforestry; slash and mulching, organic composting and planting zaï; contour bunding and vegetative barriers; Bio-pesticides and organic farming, reimbursable technical capacity of vulnerable farmers on climate resilient agriculture; Training on climate resilient agriculture; Integrated pest management (e.g. push-pull methods), agricultural half-moons, Assisted Natural Regeneration. These activities enhance soil organic carbon levels and results in improved natural resources increasing community resilience to climate trends. ; 
· Water infrastructures: (only eligible see ESS)
· Water harvesting and infrastructure, tool provision; Rehabilitation of degraded lands; Water conservation and efficiency measures such as water harvesting, efficient irrigation infrastructure, check dams, flood management and drainage, Agricultural insurance/early warning systems: Equipment's and infrastructure to collect information for early warning systems projects and meteorological agency as well as to farmers through text message and index-based weather insurance initiatives. The implementation of these activities both prolong water availability into dry seasons reducing negative impacts of drought, and enhance water infiltration and flow control mitigating risks of flooding in intensified wet seasons. 
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Figure 18: Crop calendar in Niger, 2017
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Figure 19: Seasonal rain calendar
Local dynamics in the global context: predictions for Africa
32. As in other countries in W. Africa, climate projections are uncertain regarding the change in rainfall that will occur. Recent models from climate analytics provide accurate models in temperature, all increasing in the regions (see climate analytics, RCP4.5. regional climate models. The NAPAs relies on the MAGICC/SCENGEN model and reports that maximum temperatures could increase by 2.9C in July in Maradi by 2025 (CNEDD 2006). This seems high compared to the results of downscaled models for Maradi for the period 2046-2065, which give changes in the range of +1-3C for July. Using a range of models provides a more robust estimate of change, so in this document it is estimated that both minimum and maximum temperatures in Niger will rise in the range of 1-4C for the period 2046-2065, when compared to the period 1960-1990. (weADAPT, 2011)
33. Projections for precipitation change in W. Africa should be 'treated with caution' (IPCC 2007) due to the range of results given by different models, and the inability of many models to accurately reproduce many elements of the region's climate, such as the recurring droughts of the 1970s. Model projections range from a large decrease to a large increase in precipitation over Niger, and it is difficult to draw robust conclusions from these projections. Station-level results for Maradi in the south of the country are discussed below, and illustrate the uncertainty in projections of precipitation. Given the uncertainty the best course of action is to plan for activities which reduce vulnerability to current climate variability, such as water harvesting techniques, and which will be useful in the future regardless of the direction of change. (weADAPT, 2011)
Climate change 
34. Niger is one of the most vulnerable countries in the Sahel to climate change and climate vulnerability, as it is exposed to desertification, recurrent droughts and declining rainfall. Niger ranked 175th out of 181 countries on the ND-GAIN index[footnoteRef:3] in 2017; it is the 2nd most vulnerable country (180 out of 181) and the 46th least ready country to combat climate change effects[footnoteRef:4]. Niger’s high vulnerability score combined with its low readiness show that the country has both a great need for investment to improve readiness and a great urgency to implement adaptation actions. [3:  This index summarizes a country's vulnerability to climate change and other global challenges in combination with its readiness to improve resilience. Vulnerability measures the exposure, sensitivity and ability of a country to cope with the negative effects of climate change, taking into account the following sectors: food, water, ecosystem service, human habitat and infrastructure. Readiness measures the ability of a country to leverage public and private investments for adaptation actions, taking into account three components related to economy, governance and society.]  [4:  https://gain-new.crc.nd.edu/country/niger] 

 
35. Niger, along with other countries in the Sahel, experienced decreasing rainfall levels throughout the 1960s, 1970s and 1980s, which caused severe drought and led to catastrophic failure of harvests, malnutrition and starvation. Particularly severe droughts occurred in 1966-1967, 1973-1974 and 1983-1984 (Prolinova, 2008) and four major droughts have occurred since 2000, as well as the invasion of farms by grain-eating birds, locusts and other enemies of crops. The 2009 drought led to significant social and economic losses. It affected almost 7.9 million people[footnoteRef:5], 2.7 million head of livestock (with losses estimated at USD 805 million), and led to a decline of 4 percent in per capita GDP and more than 13 percent in agricultural production[footnoteRef:6]. As for the 2011 drought, cereal production declined 28 percent and the stock of animals was reduced by 8 percent as a result of a 21 percent decrease in rainfall. These already challenging natural conditions weaken the population’s resilience and exposes them to shocks. Many pastoral communities have been forced to become semi-agricultural because of the prolonged droughts, thus losing their way of life (AGRHYMETH, 2016). This has led the prices of staple crops to increase by up to 50 percent compared to the same period a year ago and long-term climate resilient development solutions are needed, especially in rural areas.  [5:  IISD. 2013]  [6:  World Bank. 2017] 


Climate change projections and impacts at national level
36. All models predict an increase in temperature between 2020 and 2049, compared to the 1961-1990 reference period. This increase ranges on average between 1.6°C to 2.9°C per year by 2050. The analysis of their evolution over the 1961-2010 period shows that there has been a significant decrease in rainfall since 1970, which continued until the early 1990s, with a long period of deficit between 1980 and 1990. The corresponding rainfall deficit is on average around 20 percent, but may exceed 30 percent in the western and central regions. There is a clear tendency for isohyets to shift up to 150 km to the south. While the country has received an increase in total rainfall since the 1990s, in the 21st century, it has seen the return of a series of droughts and severe food insecurity in 2005, 2010, and 2012 and malnutrition. Niger was also a victim of unprecedented floods in 2012/, which affected more than half a million people. These floods seriously damaged housing, public infrastructure and crops and caused approximately 100 casualties. The unpredictability of the rainfall seasonal, the continued degradation of the environment and the precariousness of living conditions, combined with the effects of climate change, suggest a series of large-scale floods in the years to come. Appearance of crop pests such as leaf caterpillars when several consecutive dry days occur at the time of the heading of millet. Other major challenge will be inadequate water conditions to meet the water needs of crops during their development cycle, leading to the decrease and/or total loss of agricultural production. Rising temperatures will provoke greater erosion, lower water flows, changes in the hydrological regime of the Niger River and its tributaries, negatively affecting the volume of water in reservoirs and dams. There will also be decreased in groundwater recharge, increases in the magnitude and frequency of flooding and the deterioration of water quality, etc. Soil desiccation, desertification and dune movements are immediate effects of climate change that greatly reduce water flows into rivers and streams, as rainwater is unable to percolate into deeper soil layers and aquifers. As the Niger population will double by 2035, reaching 54 million by 2050, it is likely that the ongoing food insecurity, malnutrition and increased poverty will compromise the country's future if the observed climate trends persist. 
37. Rising temperatures, longer droughts, the growing frequency and intensity of wildfires, increasing energy demands for households (excessive harvesting for food and fuel), deforestation for logging are reducing the forest coverage and loss of biodiversity. This affects various ecosystems and their inhabitants (wild fauna, aquatic species and ornamental plants) and, in agriculture, grain and cash crops (millet, sorghum, rice, corn, wheat, fonio, cowpea, peanuts, onions, sesame sector and cotton). It limits options for diversification and pushes more and more vulnerable rural communities into the cycle of poverty and food insecurity. This results in even lower productivity levels in agriculture and livestock and unsustainable non-timber forest product (NTFP) harvesting. This results in even lower productivity levels in agriculture and livestock and unsustainable non-timber forest product (NTFP) harvesting. In sum, with climate change projections, the insecurity of food supply will lead to increased imports and food aid, which augments Niger’s dependency on its neighbours and the international community. 
Climate change projections and impacts at regional level
38.  The magnitude of anticipated economic impacts of climate change are more pronounced in Agadez, Taouha, Tillabery Zinder and Maradi declared structurally vulnerable They are considered as the hotspot where adaptation measures are needed. These regions have the highest concentration of population and targeted regions of the proposed project. By 2050, the average annual temperature is likely to increase by 0.5°C in Tahoua under the dry scenario and by more than 2°C in Maradi and Agadez under the based on the emission scenario RCP4.5. As for precipitation, the dry scenario projects an estimated increase of 25 percent in Agadez to a decrease of about 10 percent in Niamey or Tillabéry; and projections from the based on the emission scenario RCP4.5 show an increase ranging from 10 percent in Niamey to 90 percent in Agadez. The analysis of their evolution over the 1961-2010 period shows that there has been a significant decrease in rainfall since 1970, which continued until the early 1990s, with a long period of deficit between 1980 and 1990 in these regions. According to the Niger National Adaptation Plan (NAP, 2016), Climate change will lead in these regions to human vulnerabilities and livelihood impacts: reduced agricultural production and food insecurity, reduced fishery, water shortage and groundwater depletion, increased disease and or health problems, income generation, loss of forest areas or production, loss of biodiversity, loss of land or degradation and acceleration of the desertification process. Outbreaks of locusts and other pests, as well as bush fires and conflicts between farmers and pastoralists are a regular occurrence in these regions and will be aggravated by climate change. The situation of chronic food insecurity affecting the country has profoundly undermined the livelihoods of farmers and pastoralists, which represent 80 percent of Niger's population. Every year, between 15 to 20 percent of the population (2 to 3 million people) are food insecure, even in years with surplus food production. According to the results of the regional technical meetings, later validated at the national meeting to assess the food, nutritional and pastoral situation of 2012, 185 areas grouping together 3,243 villages and an estimated population of 2,483,051 were vulnerable to food insecurity in 2013 (WFP, 2015).They can affect the same families during the same year and also several years in a row. Their livelihoods are being continually degraded and even disappearing for some the population, and thus, their resilience is diminished or lost. For these households or communities, it is necessary to set up multi-year recovery programmes to put them back on the path of sustainable development (RdN, 2013). 
[bookmark: _Toc519899977]Vulnerabilities and Exposure to Climate Change: Key Impacts to lives and livelihoods
39. The agricultural sector in Niger face various challenges that are exacerbated by climate change. These are: i) the use of outdated technology and misdirection of efforts due to poor research done with obsolete technology reduces the potential productivity-boost that could take place. When technologies are available, they are expensive for poor small holder farmers ii) non adequate agricultural practices that lead to soil erosion, poor productivity and production iii) limited mechanization and infrastructures to augment the production and value chains development. The lack of and the poor conditions of rural roads linking the farmer´s facilities and the commercialization spots in the country iv) poor quality of the soil and desertification v) ;limited access to financing to invest and scale up the production vi) good regulations and governance of the sector with enough extension services and adequate reforms vii) pest and diseases some major issues with the storage facilities but also during the production, with regular locusts invasion, price volatility viii) Gender and youth gap in agriculture. Combined these factors limit agricultural productivity in the country which climate change is exacerbating and keep many rural population into poverty.

40. Niger’s people have a long history of confronting serious crises, including droughts, locusts, political instability, locusts and famine. Rainfall fluctuates dramatically from the mean year after year. Climate change will affect both the amount and reliability of rainfall in the future, and will most likely raise already high average temperatures. Overall, economic growth continues to be hindered by many factors including aridity compounded by climate fluctuations, unstable commodity prices, policy and institutional constraints, and the low level of infrastructure investments. Although, as indicated above, there are signs of significant improvement in recent years, large segments of the rural population are vulnerable to disaster and for many their resilience is declining (e.g. Zorom et al. 2013; McKune and Silva 2013). 
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Figure 20. Source: Sendzimeer and al.2011

41. The causes of drought in the frame of crop production are, however, more complex than just a rainfall deficit. Agricultural drought is therefore defined as a shortage of available water for plant growth (Wilhite and Glantz 1985; Mishra and Singh 2010), which according to Slegers and Stroosnijder (2008) includes both meteorological drought and soil-water drought, since a decline of soil-water depends on both the weather conditions and the physical and biological properties of a soil. For the Sahel region and Niger, Meteorological drought is related to a deficit of rainfall or to an unfavourable timing of rainfall distribution within the season, whereas soil-water drought occurs when there is a deficit of water in the root zone as a result of decreased water infiltration and water holding capacity due to land degradation.

42. Most precipitation statistics, for example, do not exhibit consistent decreasing trends across the region (Newet al. 2006), but droughts in the 1970s and 1980s led several studies to conclude that trends of rainfall at the end of the 20th century were declining (Gommes and Petrassi 1994; Tapsoba et al. 2003; Balme et al. 2006;Kasei et al. 2010). 
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Figure 21

43. Yet these droughts were not unprecedented, as the Sahel and in Niger has historically always witnessed alternating humid and arid periods (Nicholson 2001; Mishra and Singh 2010). More recent studies in fact speculate about a shift toward a less arid state and about rainfall recovery with wetter years from the1990s onward (Greene et al. 2009; Nicholson 2005;Balme et al. 2006; Mahé and Paturel 2009; Barron et al. 2010; Elagib 2010). Meteorological drought is, however, not the only type of drought affecting agriculture in the Sahel. Research founds that over the past two decades, the focus has been on soil water drought. The lack of available water in the root zone is, in that case, assigned to an imbalanced rainwater distribution over the root zone, caused by human-induced land degradation, rather than to an absolute shortage of rainfall (Rockström 2003; Slegers and Stroosnijder 2008; Mahé and Paturel 2009). Overgrazing, large-scale deforestation and abandonment of the traditional allowing system as a result of population increase lead to soil nutrient depletion, crust formation and deterioration of the soil physical quality, which in turn causes inefficient rainwater use. The soil crust prevents a large part of the rainwater (25–50%) from infiltrating, whereby it is lost as runoff, whereas the poor soil structure causes the water that does enter the soil to primarily be lost by percolation (10–30%) and evaporation (30–50%) (Rockström 1999). A decreasing soil depth, furthermore, reduces water holding capacity, which aggravates the lack of available water in the root zone, causing drought even when sufficient rainfall has been available. soil-water drought are is crucial to enable effective policy and resilience, but adaptation to future climate change often entails the very same practices as rehabilitating degraded land to enhance water productivity (Barron et al. 2010). Water and soil conservation (WSC) techniques, for instance, alter the root zone water balance to increase the amount of water stored in the soil profile, while building resilience to possible climate change-induced dry spells. The techniques catch rain in the field by collecting or slowing down runoff water on degraded lands, and improve water use efficiency by minimizing evaporation and percolation in favour of plant growth. Since agricultural drought is a major threat to food security and the livelihood of many Nigerian smallholder farmers, it should be urgently addressed, and the understanding of historical drought as well as its impacts is required to develop mitigation. Hence, drought mitigation to improve crop production and livelihood should always take both drought types into account. It is, however, important to keep in mind that policy to tackle or halt meteorological (or climate) change depends on long-lasting international action with uncertain agreement, while policy concerning land degradation and land use to build resilience against drought can be dealt with locally and more straightforwardly. Climate change and climate variability exacerbate drought events in Niger.

44. As such, WSC techniques show potential to mitigate agricultural drought and increase crop production on degraded laterite soils by increasing soil-water storage. Zaï pits seem best suited for improved millet crop production, as the combination of the zaï pitting system design and manure application enabled the highest yield. However, this treatment still seems to encounter some water stress near the end of the growing season, despite the treatment’s water-harvesting features. The zaï treatment could therefore possibly be optimized by integrating other advanced crop management technologies such as the application of supplemental irrigation when rain events fail at the end of the season. Given the discrepancy between the rainy season length and the duration of the growing cycle of ‘Sadoré local’, short duration varieties could also further ameliorate agricultural production. In contrast, the demi-lune treatment demonstrates continuous high soil-water storage throughout the season, but does not seem best suited for pearl millet production, at least not when planting densities per surface area similar to regular planting density are used. Since lower planting densities are expected to solve competition for light and nutrients and hence produce higher yield, field experiments with reduced planting density are warranted. Given the demonstrated capacity of demi-lunes for water conservation, agronomic and hydrological impacts of demi-lunes on other crops should also be studied. Despite the potential of Z and DL to tackle both soil water and meteorological drought, several socio-economic obstacles need to be dealt with if large-scale dissemination is to be promoted (Wildemeersch et al. 2013). 

Water use, balance and irrigation opportunities 

45. The Niger River is the only permanent watercourse. The tributaries (Dallol Bosso, Ouallam kori) constitute fossil valleys without continuous flows to the river, except downstream where they drain the water table. Upstream, the waters of runoff converge to gullies then spill in endoreic pools under which the water table is shallow. Deforestation accelerated since 1970s modified soil surface conditions and increased the runoff. This results in an increase in the density of drainage and outflows, accompanied by water erosion more intense (Bouzou Moussa et al., 2009).

46. Aquifers with abundant resources, the valleys of Dallol Bosso and Koris are filled by quaternary alluvium that surpasses tertiary deposits of the Continental Terminal (Greigert, 1966; Greigert and Bernert, 1979). The water table is the most important water resource of the area by its volume, renewal and its accessibility. Its waters flow globally from north to south to overflow into the river (Boeckh, 1965; Greigert and Bernert, 1979). This tablecloth is fed by drainage under the concentration areas of the runoff. The recharge rate has been estimated to be around 5 mm per year, from isotopic data for the period 1950-1960 (Favreau et al., 2002). However, the recent dynamics of tablecloth suggests that the recharge has accelerated in recent decades to approach 20 mm per year in the 1990s.
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Figure 22

47. Water remain the most critical constraint on agricultural production, irrigated land is more productive and profitable than rainfed land particularly in Dosso, Tahoua Maradi and Zinder (targeted areas). Nevertheless, only 0.2% of agricultural land is under some form of water management. Of Niger’s 270,000 hectares of irrigable land, 140,000 ha are concentrated in the Niger River valley. The rest of the country’s irrigation potential comes primarily from the Komadougou River (part of the Lake Chad basin), several small seasonal rivers, dry river beds with easily accessible groundwater (dallols), the small oasis basins of Manga and Aïr, and in some areas groundwater that is accessible with a pump. It therefore appears that Niger’s irrigation potential is under-exploited with less than 100,000 ha, about 37% of estimated potential, under irrigation.

48. Small scale private irrigation has developed rapidly during the past decade, and now officially accounts for 16,000 ha, i.e. more area than the AHAs. Pump-based, using either manual and/or pedal or motorized pumps and the fuel costly and less efficient water distribution system. Intensive gardening model based on drip irrigation and small pumps with four models based on scale, and all have been shown to be very profitable (Woltering et al. 2011a, 2011b). Most small-scale irrigation is based on groundwater and it appears that Niger has considerable groundwater resources yet to be exploited (Villholth 2013). 2.5 billion m3 of renewable groundwater, of which only about 20% is currently used. The most exploited irrigation system is Périmètres de Contre-Saison (PCS) systems. More than half of Niger’s irrigation schemes are Périmètres de Contre-Saison (PCS) systems. Unlike small-scale private irrigation, these schemes are collectively managed at community watershed level. Investments have generally focused on the collection of water and the protection/fencing of plots, and in some cases, systems for the lifting and distribution of water. They include manual or mechanized irrigation from wells, streams and ponds as well as flood recession agriculture. These plots (usually about one hectare in size) are used to grow crops during the dry season and are particularly important in years when the main rainy season harvest is poor. 

49. There are approximately 60,000 hectares under PCS irrigation management covering all regions of the country, making this by far the largest type in terms of area. There are two types of PCS: (a) traditional sites in existence prior to 1984 and operated by their owners who may have benefited from government support (e.g. for well sinking and fencing); and (b) sites specially developed by the state after 1984 to accommodate residents who are annually displaced by drought. On the latter type of scheme, unlike in the first, cultivation in the dry season (October to May) is only carried out when the results of the rainy season are poor (Republic of Niger 2005.). With regard to flood recession agriculture, Niger has approximately 12,000 hectares of are “non-equipped” flood recession agriculture. These are areas that are cultivated after river floods and seasonal ponds recede, i.e. as the rainy season ends. They are found mainly but not only in the Lake Chad and Niger River basins; with potential to increase these areas, but here may be potential to improve their productivity with the adequate investment and better adapt to floods due to climate change. With regard to Rainwater harvesting for rainfed agriculture, an estimated 300,000 ha have access to water through Collecte des Eaux de Ruissellement, which essentially collect rainfall runoff through a variety of techniques (including pits, bunds and dikes) thereby improving water availability for crop production. Using a broader definition of sustainable land management (SLM), Pender and Ndjeunga (2007) claim the area improved is closer to 2 million ha. 

50. Expanding the irrigation techniques such as System of Rice Intensification (SRI) in Niger with adapted technologies with RETs will lead to higher yields substantially -- from an average 4/ha up to 9t/ha versus 2t/ha for conventional farming -- while cutting water use by up to 50 per cent (which allows cultivation of a wider area and more beneficiaries), reducing GHG emissions and mitigating the impacts of climate change by making rice fields more resilient. For other crops, adequate irrigation systems, equipment and infrastructures will expand the period of production increasing productivity during the dry and lean season and improve the resilience of small holder framers. Key irrigation systems are summarised in the table summary of agricultural water areas in Niger : 
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Figure 23

PCS: Perimetre de contre saison (Dry season irrigation systems)
AHA: Amenagements Hydro Agricoles (Hydro agricultural development) 

51. The strategy Small Irrigation Scheme (SPIN) defines four types of irrigated systems according to the criteria of water, investment, management and size (MAG, 2015). AHAs are irrigated perimeters with total control of financed and held by the State and intended for rice cultivation and to polyculture. They represent 12% of irrigated areas. PIPs are private individual perimeters with total control some water. They represent 87% of irrigated areas and provide the bulk of vegetable production. PCS are seasonal perimeters with partial control of the water, irrigated from groundwater (by well or borehole) or superficial (rivers, ponds, small reservoirs), or grown in recessional. They are generally developed by the State for most vulnerable populations. Management of water points is often common but production activities are individual. Shallow groundwater, good quality and rising. The depth of the water table decreases from north to south, and plateaus to the valleys depending on the topography. In the valley of the Bosso dallol, this depth varies from 8 to 20 m to the north, while to the south it decreases to the local outcrop of the water table.
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52. Out of the valley, the aquifer is accessible between 20 and 90 m deep. The specific flows of the structures can reach 15 m3 / h / m in the central part of the dallol, while beyond, they do not rarely exceed 3 m3 / h / m. Considering a rate of recharge between 5 and 25 mm per year (Favreau et al., 2002), renewable reserves of the water table whose area is approximately 103 000 km2, are between 515 and 2575 hm3 per year. The waters are mild: average salinity of ~100 mg / L and electrical conductivity of ~250 mS / cm (Greigert and Bernert, 1979). Some values ​​above 500 mg / L, often related at high levels of nitrates, are noted north of Filingué and downstream in the Bosso dallol where the sheet is exposed (Daddy Gaoh and Dassargues, 1995). The dominant facies is bicarbonate calcium in the northern part, while in the south, sulphated facies and especially sodium chlorides are becoming more and more dominant towards the river (Favreau, 2000). The report Sodium absorption (SAR) of waters is of the order of 3, which classifies them as low risk waters alkaline (Daddy Gaoh and Dassargues, 1995). Their quality is not therefore not a limiting factor for irrigation. The area of ​​soils with very high irrigation moderately high is estimated at 1.13 M ha. However, taking into account the depth of the water table, the soil potential easily irrigable (water table less than 10 m) is 50 000 ha, that is ~ 1% of the area. These lands very favourable for irrigation are located in the valley of dallol south of Bonkoukou. The potential can be increased to around 160,000 ha (3%) by integrating areas where the water table is between 10 m and 20 m (north dallol Bosso and kori de Ouallam). Most of the classified soils suitable for irrigation are located in areas where the depth water is greater than 20 m.

Groundwater resources and irrigation
53. Niger has an estimated 2.5 billion meters3 of renewable groundwater, of which only about 20% is currently used. In some parts of southern Niger, groundwater is relatively accessible and indeed groundwater levels are rising in south-western Niger, paradoxically as a result of clearing the savannah for millet cultivation (Favreau et al. 2009) and of the Sahelian paradox. With clearing of the natural vegetation, runoff increases into ponds that serve to recharge the groundwater. There are also a number of smaller zones or areas where groundwater is exploited for intensive irrigation of dates and other cash crops (reflected in the livelihood zones mapped by FEWSNET; see section 5.4, below). Most groundwater irrigation is still based on manual lifting. Very small vegetable gardens (average 0.127 ha) are irrigated using water from boreholes, ponds, and traditional and cemented wells. Water is lifted from boreholes using hand or foot powered pumps; from other wells even simpler technologies are used. Water is applied using buckets. A recent study of 90 farmers in nine villages found that labour productivity is low and people earn little income from these gardens despite investing a lot of labour. They grow mostly onions followed by tomatoes and then other vegetables. Women do much of the work, though they do not own or manage the land. Women generally cultivate smaller areas than men, often working in groups. More than half those interviewed do not consider themselves food self-sufficient (Torou et al. 2012).

54. The recent advent of relatively affordable small petrol and diesel-powered pumps has led to an upsurge in the demand for and popularity of these pumps over manual treadle and rope pumps. The need for close monitoring of groundwater levels given the possibility of overexploitation of aquifers as a result of this ’pump revolution’ in Niger cannot be over-emphasized. On the other hand, this development in pump use opens up an opportunity for the introduction of more efficient irrigation systems (IDE 2012a). Given the likely explosion of groundwater-based irrigation, carrying out a proper study of Niger’s groundwater resources should be a high priority10. In areas where over-exploitation is either already occurring or is immanent, pilot-testing of regulatory or other institutional and technical measures to share the aquifers in a sustainable and equitable manner should be initiated. In future, rural electrification could enable farmers to pump water at reduced costs, as electricity is likely to be cheaper (and greener) than diesel or petrol. In areas with a sufficiently dense population and growing pump- based irrigation, Niger should also consider designing rural electrification schemes in a way that separates agricultural from other uses. This would enable Niger to use regulate pumping by regulating the dedicated electric lines, as is being done successfully in western India (Shah et al. 2008).
55. There is a high potential in irrigable surfaces The area of ​​soils with very high irrigation moderately high is estimated at 1.13 Mha, However, taking into account the depth of the water table, the soil potential easily irrigable (water table less than 10 m) is 50 000 ha, that is ~ 1% of the area. These lands very favourable for irrigation are located in the valley of dallol south of Bonkoukou. The potential can be increased to around 160,000 ha (3%) by integrating areas where the water table is between 10 m and 20 m (north dallol Bosso and kori de Ouallam). Most of the classified soils suitable for irrigation are located in areas where the depth.

56. Overall, Niger has an estimated 2000 m3/person of renewable water, but rapid population growth is eroding this figure. It is low compared to the neighbouring countries; nevertheless, Niger is currently using only a small fraction of its potential water supplies. Therefore, although large parts of Niger are characterized by physical water scarcity, the current scarcity is primarily “economic”: Niger does not have sufficient financial, institutional and human resources to exploit its full potential (Seckler et al. 1998).

57. Since 1960, investments focused mainly on large-scale rice irrigation on along major rivers. Despite the importance of groundwater resources, their valorization by irrigation remains marginal (Diaw et al., 2003, FAO, 2015; et al., 2010). In Niger, the volume collected is estimated at 20% of renewable resources (MHE / LCD, 1999), while land suitable for irrigation is widely available and is less limiting than accessibility to water. Cross-analysis of groundwater and soil resources in south-western Niger indicates that sustainable potential irrigation exist from the water table. Its rate of recharge is high and its reserves are rising despite very fluctuating rainfall. Groundwater irrigation makes it possible to identify a productive potential in the interior of the country through the development of more land. The promotion of the small private irrigation from shallow groundwater is economically feasible because the costs of capture and means of dewatering are reduced. Since 1990, PIP arouses a certain craze in the country (Torou et al., 2013). 

58. The cost of water (catchment, dewatering and distribution) is in fact determining for irrigation to be accessible to a large population.AHAs have investment costs out of reach of local actors (CEIPI, 2011, Turral et al. 2010), and significant operating costs (particularly for the pumping). These systems also require large quantities of water, which limits their development of the river. Despite reforms in the sector (Abernethy and Sally, 1999, Jamin et al., 2005), difficulties persistent management (maintenance, maintenance of infrastructure) limit the development of AHAs. Monoculture, low yields, small plot sizes due to population growth, the absence of tenure security and marketing of products are also constraints regularly mentioned. GMIC (large private irrigation) also requires significant investments and because of its objectives, its impact on food security or the fight against poverty is very limited. On the contrary, land grabbing induced (Brondeau, 2011) is an additional source insecurity for rural people. PIPs (small private) and PCS (off-season) rapidly developing, thanks to the support of the State, in the form of loans or grants (ARID, 2004; 2009; MAG, 2015), and their encouraging performance. Investment costs are lowest, and the introduction of rural credit tends to increase their development. The agro-ecological environment and the proximity to markets is a major factor in speculation and techniques. For the capture of the water table, gold manual drilling mechanized with PVC casings and market wells concretes are appropriate. As for the dewatering, pumps manual (pedal or hand), including manufacturing are widely controlled, adapt well to small parcels. In addition, the decline in the price of mobile motor pumps (CEIPI, 2011) is also favourable
Irrigation opportunities. 
59. Only 0.2% of agricultural land is under some form of water management. Of Niger’s 270,000 hectares of irrigable land, 140,000 ha are concentrated in the Niger River valley. The rest of the country’s irrigation potential comes primarily from the Komadougou River (part of the Lake Chad basin), several small seasonal rivers, dry river beds with easily accessible groundwater (dallols), the small oasis basins of Manga and Aïr, and in some areas groundwater that is accessible with a pump. It therefore appears that Niger’s irrigation potential is under-exploited with less than 100,000 ha, about 37% of estimated potential, under irrigation.

60. In Niger, estimates of the potential for irrigable land range from 220,000 to 440,000 ha (FAO, 1997, 2002, 2015; MHE / LCD, 1999; SOGREAH / BRGM, 1981). The number official, included in sectoral strategies (MAG, 2005, 2015) and by the FAO, is that of 270 000 ha, already advanced by SOGREAH / BRGM (1981). But this old estimate is questionable because carried out on the basis of the flows of main rivers assessed in 1980 and water requirements normative crops of 10,000 m3 / ha per year (1 m / year). The suitability of land for irrigation, the many basins endorheic and groundwater resources whose renewable reserves are estimated at 2.5 billion meters cube (MHE / LCD, 1999) were not taken into account. The irrigable potential is underestimated, despite the opposite, not taking into account the ecological flow reserved on the river and the use of a longer reference period wet.

61. Even though the soil + water approach used here is not applied only in a limited area, it has the advantage of being more integrated than the usual approaches. While the official estimates are only 10,000 ha (~ 4%) of irrigable land in the valley of the Bosso dallol, our results indicate that groundwater mobilization depths (up to 20 m) would irrigate 50 000 to 160 000 ha in the area. However, the quality of the evaluations is limited by the accuracy of the soil data, derived from a old and 1/500 000 soil map, which does not allow than an approximate classification (CILSS, 2001). The ability soil was defined from the needs of field crops (millet, sorghum, cowpea, peanut, rice) and does not take account of specific needs of market garden crops (onions, tomato, etc.). Moreover, in 50 years, the disappearance of the vegetal cover natural and water erosion affecting the area (Leblanc et al., 2008) have been able to modify soil capacities. Without specific study, these consequences are, however, presumed reduced because the slopes are weak to moderate (0.5 to 2.5%) according to the FAO classification (1997).

Table 7: Average cost of investment per type if irrigation systems in Niger 

	Irrigation systems
	Cost * 1000 FCFA/ha

	AHA small and medium size
	7500 – 10 000

	Private small irrigation
	

	· Low cost : borehole, well, manual pump, canal, hedges, barbed fences
	1500 – 2200

	· b. average cost : fodder, water traction (camel), canal in plastic, barbed fence
	3000 – 3500

	· c. high cost : well for gardening with mobile pump, Californian network, haie vive
	6000 – 6750

	· d. very high cost : well for gardening, group of pumps mobile, drip irrigation with low pressure, fence, hedges
	7500 – 9000

	Big and medium commercial size
	High and variable

	Périmètres de contre-saison
	2000 – 5000


Source données : BM (2009) adapted. 1000 FCFA ≈ 1.5 €.
Climate change impacts on agriculture
62. Excess agricultural production until the beginning of the 1970s, covered at the end of the 1980s only 86% of the food needs to become structurally deficit these days mainly because of the droughts. This deficit is related to the decrease in precipitation confirmed by the DMN since the last three decades. The study on the vulnerability of the agricultural sector has shown that the evolution of the yields of millet crops are subject to a high inter-annual variability linked to many factors, including variations in the rainfall regime. Droughts and floods also have a negative impact on agriculture. There are various climate related impacts on the agriculture sector. Changes in climate are facilitating the upsurge of pests such as Desert Locusts, Grasshoppers, Leaf Miner caterpillars, etc. In addition, high inter-annual variability causes yield reductions and loss of crop production and hence increased food insecurity and malnutrition. The insecurity of food supply necessitates increased imports and food aid, which increases Niger’s dependency on its neighbours and the international community. Furthermore, the increasing frequency of extreme events facilitates the erosion of productive lands and silting of rivers and causes damages to agricultural infrastructure. (RdN, 2016). It is predicted that these impacts will cause a decrease in millet production is predicted to decrease by 5.87%, groundnut by 10.39% and rice by 7.82% over the next 20 years[footnoteRef:7]. This is of particular importance in the Maradi, Zinder and Dosso regions where late and erratic rainfalls, higher frequency and longevity of dry spells during the rains are observed. [7:  IFAD Climate Adaptation in Rural Development Assessment Tool - https://www.ifad.org/en/web/knowledge/publication/asset/41085709] 


63. Under the emission scenario RCP4.5, the years with annual rainfall deficit compared to the normal annual rainfall over the period 1961-1990, will be predominant. The potential impacts of climate change related to this situation include a reduction in the length of the agricultural season combined with an increasing frequency of dry days during the agricultural season. The appearance of crop pests such as leaf caterpillars when several consecutive dry days occur at the time of heading of millet. Inadequate water conditions to meet the water needs of crops during their development cycle, leading to the decrease and / or total loss of agricultural production and hence reinforces food insecurity with its various socio-economic consequences. 

64. Under the emission scenario RCP4.5, the years with excess annual rainfall compared to the normal annual rainfall over the period 1961-1990, will prevail. The potential impacts of climate change related to this situation include the abundance of rainfall with many positive potential effects that can contribute to the improvement of agricultural production and an increased frequency of flooding of crop areas. Asphyxiation and decrease in plant development due to excess water, which will increase the occurrence of diseases and some pests of crops related to excess water conditions. Floods cause damages to homes and infrastructure and lead the reduction and / or total loss of agricultural production, livestock and sometimes even human lives in the areas affected by the floods. The recrudescence of pests and climate-sensitive diseases of crops, which will increase food insecurity with its various socio-economic consequences in areas affected by floods. (RdN, 2016). The annual deficit rain is observed at national level as 1/3 of the country is dry. The increase is mainly in the southern part where there a migration of isohyets

65. Moreover, Using crop yields models with IFAD CARD tools on seventeen major crops in Niger, crop yield impacts are relative to 1995, the first year included in the tool, as it is centred in the reference period of 1980-2010 of the underlying models, it expected a decrease in yields 2039 (see figure for each crops)
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Figure 25: Crop yield models using various climate scenarios, CARD IFAD.2019

Climate change impacts on natural capital
66. In Niger, recurring droughts have had irreversible consequences on the state of forest potential, affecting both the adaptability of forest species and their productivity. These extreme events, which have exacerbated aridity with the warming trend of the last forty (40) years, have probably contributed to profound disturbances in the dynamics of forest ecosystem functioning. Indeed, the degradation of forest resources in Niger has accelerated with the main consequences, the reduction and fragmentation of forest areas, the low natural regeneration and the reduction of biological diversity as well as the low productivity of forested forests, often in uncultivated land. The factors of this degradation are mainly anthropic and climatic. More generally, climate change will increase the effects of all factors of desertification, which may become irreversible, especially as the environment becomes drier and soils are degraded by erosion and settlement. (RdN, 2016)
Climate change impacts on water
67. The most likely impacts are a further decline in the flows of the Niger River in Niamey, in relation with the decline in inflows from the Guinean flood. 
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Figure 26: Location of weather stations to monitor the water seasonal baseline of river flows at various points and monthly. (Authority of the Niger Bassin, 2018).
68. An increase in the volume and peak flow of the local flood, which will become more and more widespread, as observed in recent years. An increase in flows in small endorheic basins and tributaries of the right bank of the river, in relation to the anthropogenic pressure on the vegetation cover that modifies the surface states. An increase in the solid load of the flows, especially those coming from small watersheds, in connection with the aggravation of erosion due to deforestation; a decrease in the filling of lakes and dams. On the other hand, in small endorheic basins, the increase in flows and the solid load will induce a surplus of solid inputs at the level of water bodies, with significant risks of siltation. A rise in water temperature that would lead to a decline in the quality of surface water. In secondary streams, this effect could be partially offset by increased flows. On the other hand, in the river, the decrease of the flows could accentuate that of the water quality, which would increase the concentrations of chemical elements rejected by the industries in the city of Niamey. A shift in the hydrological regime of the river and its main tributaries on the right bank (ie the Sirba) which would continue, with peak flows from the Guinean flood in Niamey which will be shifted from February / March to December / January, or even November / December in the case of the most unfavorable scenarios. An increase in the magnitude and frequency of floods, particularly in the southern part of the country. This increase will result from the expected increase in the frequency of heavy rainfall events. Increased evaporation in line with rising temperatures, which could reduce low flow (i.e. river). (RdN, 2016).

69. Over the past 40 years, there has been a significant increase in runoff and runoff throughout the Sahel, despite the decrease in rainfall (now halted), at all scales: At the level of small watersheds, reduced vegetation cover leads to increased runoff and flow, and active erosion resulting in areas of sandy deposits on the lowlands. In the Tondi Kiboro basin land cover in 1993 and 2007), the increase in bare soil beaches has doubled the volumes in 15 years. (M2R Kadidiatou Souley Yero, 2008)
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Figure 27: Land use of the Tondi Kiboro watershed, Niger source, Observatory Eco Hydro Meteo, 2016
70. Concerning groundwater resources, Niger is likely to experience very significant reduction in aquifer recharge in large sedimentary basins. Their vulnerability will be accentuated by anthropogenic pressure on land and abstraction for irrigation. The increase in groundwater recharge and the increase of their piezometric levels in endorheic basins where flows could increase. A decrease or increase in the input of groundwater to the watercourse depending on the increase or decrease in recharge. The increase or reduction of groundwater resources in relation to the evolution of recharge. The table below present the volume of water per sites along the Niger River in July 2019 in each of the country the river crossing. 

Table 8: Water flow and volume for the Niger Basin, Source Authority of Niger, 2019
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71. Trends observed over the last 40 years in the Niger Basin show that overall temperatures have risen, droughts have been recurrent and severe, rainfall has increased, and floods have occurred more frequently and with more intensity. The dry episode that started in the 1960s culminated in severe droughts in 1973, 1984 and 1990, and resulted in a decline in rainfall in the range of 20–30% in the Sahel region. (Figure).
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Figure 28: Map historical trends and hydrological situation in the Niger basin, 2017

72. The Niamey station, Middle Niger, presents a hydrological situation during the month of July 2019 was characterized by the continued rise of water in due to the installation of the rainy season. The total volume of water discharged at the Niamey station from 1st June to 31st July 2019 is 1.28 billion m3. This volume remained higher than the statistical average (1929-2012), the five-year wet and the five-year dry during the same period, which are respectively 0.43; 1.11; 0.14 billion m3. It remained below than that of 2017/2018 and 2018/2019 during the same period, which are respectively 2.52 and 1.83 billion m3 (Figure 4 and Table 1). The maximum daily discharge for the month is 779 m3/s observed on July 31, 2019 and the minimum discharge of 139 m3/s was observed on July 8, 2019. The average monthly flow that passed through the Niamey station was 386 m3/s corresponding to a monthly volume of 1.03 billion m3 (Table 2). 
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Figure 29: Seasonal flows of the Niger River (source Authority‎ of Niger, July 2019)
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Figure 30: Evolution of water recharge of the Niger River since 1975 to 2007, source Observatory Agro Hydro Meteo, West Africa, 2019
73. Decrease in flow could be observed after the rainy season from August to April and will impact on irrigation agriculture, ground water availability which required better adaptation techniques. An increase in volume will enlarge the period when the river is in its full capacity and could lead to floods and damages of crops. Land planning and management, adaptation measures and greater investment must be anticipated. Lastly, the deterioration of water quality in relation to the rise or fall in groundwater recharge. The increase in flows in deforested areas favours soil leaching and the concentration of pollutants towards areas of depressions favourable to recharge. Pollution is transferred to the aquifer through the unsaturated zone. In urban areas, the poorly controlled development of housing areas and inadequate sanitation will increase pressure on water resources. (RdN, 2016)
Climate change impacts on health
74. For the 2030-2050 decade (Table 80), the dry scenario projects an increase in malaria of 13.88 ‰ over the 2001-2012 reference period (Figure 18). The range of likelihood is between 13.81 and 14.02 ‰. Projected change in temperature for 2031-2050 compared to the reference period 1986-2005, an increase in meningitis and measles respectively of the order of 2.19 ‰ and 1.76 ‰ for the same period. By 2050, if nothing is done, the number of cases of malaria would increase by about 50% and that of meningitis and measles by 76.79% and 9.74% respectively. Therefore, forecasts of future morbidity trends by 2050 predict, compared to the period 2001-2012 (CNEDD, 2013d) an increase in the order of 50% of morbidities due to malaria in the case of Dry Scenario. An approximate 77% increase in morbidity due to meningitis in the Projected change in temperature for 2031-2050 compared to the reference period 1986-2005 and an almost 10% increase in measles morbidities. (RdN, 2016). 
75. Water quality degradation. Precipitation and associated river discharge are major drivers of water pollution in the form of excess nutrients and sediment, transport into the Niger River. Changing climate conditions will affect water and wastewater treatment and disposal in the Niger basin in several ways. Elevated stream temperatures, combined with lower flows, may require wastewater facilities to increase treatment to meet stream water quality standards.
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76. The situation of chronic food insecurity that affects the country has profoundly undermined the means 80% of Niger's population is composed of farmers and pastoralists. Every year, between 15 to 20% of the population (2 to 3 million people) are food insecure - even in the year surplus production. According to the results of the regional technical meetings validated during the national meeting of synthesis of evaluation of the food, nutritional and pastoral situation of the year 2012 held in Maradi from 23 to 24 November 2012, One hundred and eighty-five areas grouping together 3243 villages with an estimated population of 2,483,051 will be vulnerable to food insecurity 2013. (RdN, 2013)
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Figure 31: Structurally vulnerable zones in Niger (RdN, 2013)
77. In addition to food, nutrition and armed conflict issues in the sub region, Niger has was also a victim in 2012 of unprecedented floods, which affected more than half a million people. These floods have seriously damaged housing, public infrastructure, crops and caused about a hundred casualties. The unpredictability of rainfall seasonal, the continued degradation of the environment, the precariousness of living conditions combined the effects of climate change suggest large-scale floods in recent years to come up. Efforts to prevent preventable epidemics such as measles and poliomyelitis will continue with a limited success. Cholera and malaria will increase in prevalence from year to year due to poor hygiene conditions and limited access to health services, inadequate access to safe drinking water, high promiscuity and inadequate prevention measures. (RdN, 2013).

78. Locust threat and other crop pests, as well as bush fires, conflicts between farmers- and pastoralists are regular in Niger. These plagues can affect the same families during the same year, and also several years right now. Their livelihoods are continually degrading and then disappearing for some the population and their resilience diminished or lost. For these households or communities, it is necessary set up multiannual recovery programs to enable them to again the path of sustainable development. (RdN, 2013). To optimize the use of resources to reduce the risk, remunerative cropping systems should be developed for different agro ecological situations by integrating the improved nutrient, and disease management practices. Various methods are being used and organized around: 
Physical Methods
79. Various indigenous methods exist in Niger for the control of pests. For instance, the control of pest and diseases in cattle by herds men is described below:

· Hygiene- Many cattle farmers practiced this control method, this involves keeping the environment clean, setting fire to warm the environment at cold nights. This according to them prevents contagious Bovine pleuropneumonia.
· Herbs- This is practiced by majority farmers and involves cutting herbs and boiling them for their animals to drink. 
· Change of Location-This method involves leaving an area for another when it is noticed that there is the presence or outbreak of pests or diseases especially in a case of sudden death of cattle.
· Bush burning-Bush burning is also believed by many farmers as being effective in tackling common pests in cattle such as tick. Burning surrounding bush would reduce the menace of tick infestation by burning of the eggs of the tick, as well as the elimination of possible intermediate host for pests and diseases. 

80. Other selected control methods and Pests/diseases and Pest Management options including IPM Strategies on key cereals- rice, maize and sorghum, millet and compiled in the table 9 below.
	Cereals 

	Pest Names
	Symptom or Damage
	Cultural Practices and Direct
Interventions

	Seedling blight
Corticium/Scleroti
um rolfsii
Fusarium spp.
	Occasional disease.
Affected plants grow slowly; leaves turn yellow and dry up due to a rot at the base of the stems, which becomes dark brown.
	Deep ploughing to bury crop debris reduces the disease.
• Use recommended chemicals
for seed treatment and field
sprays with appropriate
fungicides and antibiotics (e.g.
kasugamycin).

	Brown leaf spot,
Cochliobolus
miyebeanus
Bipolaris =
(Helminthosporiu
m oryzea)
	Major disease. Affects coleoptiles and leaf blades, leaf sheaths and glumes but most commonly seen on leaves. Spots appear as minute brown dots becoming oval to circular with light brown, fawn or grey centre and dark or reddish margin.
Seedlings are often more susceptible.
Fungus is seed-borne. Fungus may also attack the grains forming small oval spots on glumes. Heavy attack can result in blackening of the grains, which becomes lightweight with spotted hulls.
	Careful use of fertilizer can do much to prevent the disease.
• Burn or feed stubbles after harvest (stubble management).
• Hot water seed treatment.

	Sheath blight,
Corticium =
Rhizoctonia oryza
	Graying brown spots with grayish centers on uppermost leaf sheath that encloses youngest panicle. Common in irrigated sites
	Field sanitation and stubble management (i.e. burning or feeding of debris after harvest to livestock).
• Balance nutrition.
• Avoid close planting to reduce humidity.
• Use appropriate fungicides.

	Rice blast,
Pyricularia oryzae
	The most widespread and destructive disease of rice. Can affect all aerial parts of rice. Spots appear on leaves and coalesce resulting in whitening.
	Time of planting influence blast development (do not plant too early nor too late).
• Avoid application of excessive amounts of nitrogenous fertilizers.
• Avoid close planting in the nurseries.
• Use resistant varieties.
• Burn stubbles after harvest (stubble management).
• Foliar spray of a recommended antibiotic or fungicides.

	False green smut,
Ustilaginoides
virens
	The head becomes filled with orange coloured masses of spores. Spores replace grains. Common in irrigated sites.
	Field sanitation and stubble management (i.e. burning or feeding of debris after harvest to livestock).
• Seed treatment or use hot water treatment if disease occurred already in earlier seasons

	White tip,
Aphelenchoides
besseyi
	Minor disease. Tips of leaves become light yellow to white, then darker and die off. Plants are stunted. Panicles poorly formed and smaller. Nematode live on aerial parts of the plants invading the grain as it matures. The nematode becomes dormant under the husk
	Avoid the use of infected seeds.
• Hot water treatment of seeds.
• Burn stubbles after harvest.

	Virus,
Rice Yellow
Mottle virus
	Minor disease. Chlorosis and stunting leading to reduction in yield.
	Use resistant varieties

	African rice gall
midge,
Orseolia oryzivora
	Occasional pest. Borers into buds during seedling to panicle initiation causing swelling of infected parts. Tillers do no produce panicles. Serious attacks result
in stunted growth and the production of
more tillers which do not produce
panicles
	Plant resistant and early maturing varieties.
• Remove rotten crop before land preparation.
• Embark on early and synchronized planting.
• Seed dress with suitable pesticide.

	Stalk-eyed shoot
fly,
Diapsis spp
	Occasional pests. Maggots feed on the stem tissues below the growing zone.
Central whorl does not unfold and dries up, resulting in “dead hearts”. Excessive tillering possibly apply a fast acting chemical soon as flying
	In general do not apply any insecticide in the valleys, where natural enemies can build up.
• Where good weed management is practiced, scatter or heap cleared weeds to provide cover for increased natural enemy activity.
• Use moderate amounts of fertilizer, split doses over the main growth stages to discourage rapid development and multiplication of flies.
• Avoid panicle harvesting (leaving tall stems and destroy stubbles to get rid of diapausing larvae.
• Water management: keep bases of stems always under water

	Rice bugs,
Stenocoris spp.
Mirperus spp.
Aspavia spp.
Riptortus spp.
Nezara spp.
	Occasional pests. The bugs invade rice fields during flowering stage and lay eggs on leaves. Both adults and nymphs suck developing grains during milk and dough stages. Adults live long and are very mobile
	Grassy weeds should be eliminated from the farm and surrounding areas and staggered planting should be avoided.
• Encourage predatory assassin bugs by creating refugia, i.e. good weed management with scattering or heaping cleared weeds to provide cover for increased natural enemy activity.

	Hispid beetles,
Trichispa spp
	Occasional, but then destructive pest.
Attack rice panicles and eat the grains.
Suspected to be vector for Rice Yellow Mottle Virus (RYMV).
	Use close spacing.
• Keep bunds and surroundings free of grass weeds.
• Destroy stubbles and avoid rottoning.
• Top the tips of leaves of seedlings before transplanting to destroy egg masses.
• Ensure balance nutrition (avoid excessive nitrogen application

	Pepper, okra and tomato

	Pepper
	
	

	Management
of pepper
pests
	1. Cultural practices
Good farm sanitation practices such as deep ploughing, stubble burning, destruction
of crop residues and regular weed control can help reduce pest infestation
• Infested plants should be uprooted and destroyed by burning.
2. Use of Insecticides
•Application of neem seed ectract and Bt can help reduce pest infestation to the crop

	Management
of okra pests
	Use of Insecticides
•Foliar application of appropriate short-persistence insecticide or neem seed extract or
Bt can reduce damage by pests to plant foliage.
•Synthetic insecticides should only be used as a last resort

	Management
of tomato
pests
	1.Host Plant Resistance
Planting resistant varieties of tomato can reduce the spread and incidence of TYLCV
2. Insecticides
•Neem seed extract and Bt are effective against some of the pests of tomato. It is cheap and also less detrimental to the environment.
•These bio-pesticides have shown good promise in the field as possible alternative control agents against major tomato pests since some of these pests have developed resistance to almost all the available insecticides.
•The use of Bt and neem insecticides should be encouraged.
• As much as possible avoid the use of high persistent insecticides to allow predators to effect natural control.
•Use short-persistence organophosphorus or pyrethriod insecticides with low mammalian toxicity should be applied e.g. karate, deltamethrin, pawa.
• Application of contact insecticides is not effective against leaf miners because the larvae are well protected in the mining cavities.
•Use recommended dosage and observe pre-harvest intervals
TsCultural Practices
• Mined leaves may be picked and burnt.
• Regular control of weeds which serve as alternative host plants between cropping season is useful in reducing pest infestation.
•Yellow sticky traps can reduce the numbers of adults of whiteflies
•Frequent weeding is crucial because it can deprive pests of their hiding places during the day so that they are exposed to the vagaries of weather.
•Since the preferred hosts of some of the tomato pests are malvaceae plants such as cotton and jute, tomato should not be grown in close proximity to these crops.
•Good farm sanitation practices such as ploughing, stubble burning, destruction of crop residues and regular weed control can help reduce population of major pests of tomato.
•To avoid damage by the fruit piercing moths, prompt harvest of fruits as soon as they mature is recommended.
•Sting bugs are difficult to control with chemicals because both the nymphs and adults drop quickly to the ground when disturbed.
•Insecticides are not effective against the fruit piercing moths because they are nocturnal and their breeding sites are difficult to locate. They also have wide host range.
3. Biological Control
•Natural control of sting bugs is caused by parasitic wasps and flies which can cause up to 90% parasitism of the eggs and adults, respectively.







Table 10: Key measure to mitigate the negative impact of pesticides
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Table 11: Adaptation options by sector (RdN, 2016) 
	Sector
	Adaptation mechanism
	Description
	

	Forestry
	Land management 
	Development and implementation of sustainable natural forest management and management plans. Intensification and diversification of agricultural production systems integrating climate change considerations through the dissemination of appropriate techniques for improving soil fertility, diversification of production and land security.
	Potential trigger B Category, not eligible

	
	Reforestation 
	Development and implementation of extensive reforestation, degraded land reclamation, assisted regeneration of agroforestry parks and enhancement of natural forest formations.
	Potential trigger B Category, not eligible

	
	Capacity building
	The training of forest managers in the techniques of inventories, mapping and monitoring of resources (GIS, GPS, etc.) with a view to better knowledge and control of forest areas. The establishment of a functional monitoring and evaluation system for forest resources. Sensitization, training and mobilization of populations for the development of agroforestry and for a rational and participative management of their forest areas integrated into local development programs.
	

	Water

	Supply management
	Mobilization of surface water for the increase of agricultural production and for the recharge of groundwater and the rehabilitation and strengthening of the national surface water monitoring system. The rehabilitation and reinforcement of the national system for the qualitative and quantitative monitoring of groundwater, especially alluvial aquifers and large aquifers. 
	Potential trigger B Category, not eligible 

	
	Ecosystem restoration
	Bank protection and the rehabilitation of silted ponds and regeneration of degraded natural environment of watersheds through the introduction of plant species better adapted to new conditions. 
	

	
	Demand management
	Establishing a balance between the availability of water resources and the water requirements for irrigation and the consumption of populations and livestock. Improving the knowledge of large fossil aquifers (Continental Intercalaire, Continental Hamadien, Air Paleozoic aquifers) with a view to their balanced exploitation, and in order to locate other aquifers that can be put into exploitation in the zones. Urgent needs (basement areas, areas with large access depths, etc.).
	Potential trigger B Category, not eligible

	Health

	Early warning system
	The establishment of a weather watch and warning system.
	

	
	Capacity building
	Examining the factors that influence current coping capacity, including physiological, psychological (knowledge, beliefs, attitudes) and socio-economic factors, as well as the characteristics of the health system.
	

	
	Monitoring
	The progressive implementation of biological and health monitoring measures as means of adaptation to climate change.
	

	Agriculture
	Increase resilience of the agriculture sector
	Includes the use of improved varieties of medium or short cycle crops adapted to climatic conditions and the supply of agricultural inputs and the technical supervision of agricultural producers in order to carry out the cultivation work in good conditions. 
	

	
	Irrigation management
	The use of irrigated cultivation as a result of the supply of food to needy populations throughout the irrigated season, combined with the promotion of small irrigation with water saving (example: drip). Additionally, the mobilization of runoff water and its recovery for irrigated crops, especially market gardening and the realization of Hydro-Agricultural Improvements (AHA) where possible.
	Potential trigger B Category 

	
	Pest management
	Fight against climate-sensitive enemies and diseases of crops.
	Potential trigger B Category, not eligible

	
	Disaster management
	Construction of appropriate structures to protect crop areas against floods and the establishment of a farmers’ insurance system against risks.
	Potential trigger B Category, not eligible

	
	Meteorological services
	Meteorological services to agricultural producers through the provision of products and information for decision support in the conduct of agricultural activities for rainfed and irrigated crops.
	

	
	Capacity building
	Capacity building of specialized agents for technology transfer in agricultural production and food technology. 
	



81. However key barriers to financing for the small-scale climate smart agriculture, independent solar system businesses include credit risks given the nascent market conditions as well as limited long-term financing (over 12 months) required for MFIs or solar companies to provide consumer financing for solar energy products particularly in the agricultural sector. Challenges to commercial financing of solar technology include the poor quality of systems on the market, maintenance issues, and the nascent regulatory and legal framework underpinning the sector ASUSU has provided microcredit to small importers of Lighting Africa-certified solar systems. It has also worked with international donors on providing subsidized household financing for solar kits. At the regional level, a commercial bank, ORABANK, has set up a credit line from the Agence Francaise de Développement (French Development Agency, AFD) for renewable and energy efficiency investments of US$30 million in a fund available to all commercial banks in the West African Economic and Monetary Union (WAEMU) zone. The United States Agency for International Development (USAID) is providing a US$2 million partial credit guarantee to Ecobank for energy efficiency financing. Banks have existing relationships with larger importers and distributors of solar energy products. Several bilateral donors have put in place concessional financing schemes that combine grants with credit to promote agricultural and rural finance, working mainly through MFIs and state-linked financial institutions, such as BAGRI, Niger’s state-owned agricultural Bank. Early results from these programs are largely encouraging, although strong oversight and technical assistance (TA) are necessary.
NDCs in Niger: 
82. Under the Nationally Determined Contribution (NDC) the priority programmes includes i) forest management for the restoration of degraded ecosystems; assisted natural regeneration and the fight against desertification and greater protection for protected areas; ii) the development of smart, climate-resilient agriculture through hydro-agricultural infrastructure; iii) climate-resilient pastoral development to create transhumance routes, and pastoral areas, and develop rangeland; iv) rainwater capture and storage to ensure universal access to drinking water and water for other uses; and v) the development of renewable energy sources and energy efficiency through photovoltaic energy, small hydroelectric plants and biomass energy. Rural electrification rate is very low and remains a key barrier for rural transformation according to the National Agency for Solar Energy in Niger (ANERSOL)

	Niger
	Niger29/9/2015
 An unconditional 3.5% reduction in emissions by 2030, compared to a business-as-usual scenario, or a 34.6% reduction by 2030 on the condition of receiving international support. Contains section on adaptation. 
	http://www4.unfccc.int/submissions/INDC/Published%20Documents/Niger/1/Niger-INDC-versionfinale%20.pdf
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Figure 32: Map of Sahel showing climate hotspots (Source UK Met Office Hadley Centre)


83. Baseline Electricity sector: According to the World Bank, 2019, the fragmentation of the grid does not allow to efficiently manage the available capacity. The electricity system was composed of six unconnected systems. The West Zone includes the capital Niamey and some of the most populated centres such as Dosso and Tillabery. This network is currently supplied through a 132-kV interconnection with northern Nigeria (Birnin-Kebbi substation, up to 120 MW) and the Gorou Banda thermal power plant. The Center East Zone includes the urban centers of Zinder, Maradi, and Tahoua and some of Niger’s largest industries such as the Malbaza cement plant. Electricity demand is increasing rapidly in this area, which is partly supplied by a second 132 kV interconnection with Nigeria (Katsina substation, up to 60 MW). The West and Center East electrical zones account for more than 90 percent of Niger’s electricity consumption. The Northern Zone was developed to provide electricity for the operations of the mining sector and related urban centers, such as Arlit and Agadez. Power supply is mostly provided by Société Nigérienne du Charbon (SONICHAR), which operates a generating plant using local coal. The Eastern Zone provides electricity to smaller urban centers in the eastern part of the country, such as Diffa, with power provided by small diesel units. The Southern Zone provides electricity to localities bordering Benin. Finally, 144 isolated centers are supplied (either continuously or for only a few hours) by small diesel units, at prohibitive costs. Through the Niger Solar Electricity Access Project (NESAP, P160170), IDA is supporting the solar hybridization of the isolated diesel units to reduce generation cost and increase access to electricity and quality of service

84. The electricity system in Niger is small and fragmented with four independent networks and one number of isolated diesel networks. The decentralized mini-grids are operated by national public services with service levels ranging from continuous provision to a few hours a day, using small diesel generators at high costs.

	Indicators/Criterias 
	Value (evaluation

	Average Price for household 
	0,16 USD/KWH

	Average Price for Business
	0,18 USD/KWH

	Average Price for Industries
	0,15 USD /KWH


      Key data NIGELEC, 2017

85. Since 2000, the annual final energy consumption in Niger remains stable around a value of about 0.14 toe1 / inhabitant. This value is very low compared to the African average of 0.5 toe / inhabitant. With a share of 88%, biomass, consumed mainly by households, dominates final energy consumption. In 2015, Niger drew up and validated its Action Plan for the Sustainable Energy Initiative Agenda. For All, SEforALL, by 2030 "(PAN / SEforALL NIGER).

86. The SEforALL Action Agenda in Niger set national goals and targets in the framework of SEforALL program, among which we find:
· Increase the national electrification rate to 65% by 2030 (currently 10%);
· Achieve 100% improved home penetration in cities and 60% in rural areas (currently negligible);
· 30% renewable energy in the national energy mix, in 2030, excluding biomass (of which 150 MW of solar network; 100 MW off-grid solar; 20 MW of wind turbines; 10% of households equipped with solar water heaters; 5% biodiesel and 2% ethanol). renewable energy is currently negligible;
· 100% penetration of high efficiency lighting and 50% of companies applying energy efficiency measures. Currently, there are only a few pilot programs energy efficiency.
· As for the National Access Strategy (SNAE), it plans for universal coverage by 2035 electricity in the following proportions:
· 85% on the NIGELEC network;
· 5% on mini networks;
· 10% by distributed solutions,
· 81% access rate in localities benefiting from networks and mini-grids;
· 70% access rate in the localities concerned by the distributed solutions.
The financing needs of the SEforALL program for the period 2016-2030 are estimated as
Follows for the financing needs for the SE4ALL 2016-2030
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87. Niger has a lot of sunshine in all its extent with maxima in its northern part. The sunshine is fairly regular except in August. Monthly average values observed vary from 5 to 7 kWh / m2 per day, and the duration of the average sunshine is 8 hours per day. This state of affairs entails a significant potential for developing solar energy in Niger at competitive costs. Below is the map of average annual sunshine in Niger presents this potential
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Figure 33. Light in Niger
Source: ECREEE
88. The objective for Niger is to increase the share of renewable energies by 0.01% of the mix conventional energy at least 30% by 2030. The prospects of developing the local market for renewable energies are very favourable in the fields of electricity generation with the objective of increasing the capacity of 331 MW between 2016 and 2030 and installation of 80,000 water heaters by 2030. Prospects for the development of the energy-based electricity generation market renewables, installation of solar water heaters and blending of biofuels with gasoline and diesel are the following:
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89. As stated in IFAD's strategic framework, farming at any scale is a business, and smallholders and producers must be treated as entrepreneurs. To power agricultural businesses, renewable energy at cheap cost is needed along the value chain, from production to processing, post-harvest handling, marketing and, ultimately, to consumption" (IFAD, 2016). Renewable energy access is a critical enabler of economic diversification and agricultural growth in rural Niger. Renewable access can assist transformative progress in many dimensions of human development (education, health care, access to water, essential communications, and information), as well as in access to financial services and opportunities for income generation in particular, in the agricultural sector and productive uses while safeguarding the environment and climate. Niger, as described in its Economic and Social Development Plan (2012–2015), one critical element underpinning future sustainable economic growth is the improvement of electricity access to support a competitive and diversified economy. Women in particular can benefit because they are the main managers of energy within the household and along the agricultural value chains. Providing access to renewable energy for household facilities would improve the delivery of basic health and education services, which can contribute to more girls going to school and better reproductive health services for women. Access to clean energy, such can improve health in the household by reducing fire hazards and inhalation of smoke from kerosene lamps. Access to electricity for small and micro businesses owned by women could also help increase their productivity and sustainability.

90. Baseline on adaptation: Various projects have been developed and being scaled up such as Community-Based Adaptation (CBA) in Niger", diffusion of climate resilient practices that have been tested as pilot and demonstrative activities and Ecosystems Based Adaptation with GEF funding or other development partners. Many donors including IFAD are financing adaptation measures in agriculture. Project like PRODAF supports the promotion of small irrigation systems on solution to inadequate irrigation water. New project like PRECIS will capitalize on this experience and propose solar energy and adaptation to scale up climate resilient interventions. Integration of Assisted Natural Regeneration of trees (ANR) into rainfed production systems, Zaï half-moon techniques are being implemented in Niger as adaptation measures. Various other adaptation interventions include the integration of ANR into rainfed production systems to enable diversification and increase of rural household incomes (sale of non-timber forest products and by-products derived from ANR) and strengthen their resilience to climate hazards.

91. Baseline on Energy: Solar in Niger and in many African Countries is governed by two business models: The first model includes businesses that sell solar systems (for example, lanterns, and water pumping systems…) on an over-the-counter (cash sale) basis. The majority of these companies require short-term, debt-to-finance costs associated with hardware manufacture and transportation (typically from China or for some Europe). The second model offers consumer credit such as Pay as you Go (PAYG), whereby, customers pay for the systems in monthly instalments (typically between 12–36 months), and solar companies carry the default risk during the payback period. These businesses typically require debt financing that is commensurate with the lending terms that they extend to their customers. Given the fact that companies’ revenues are in local currency, the debt instrument needed to support the PAYG type approach will also offer loans in the local currency. Through the window 2, the project intends to power all actions under window 1 under this process. The loan from the GCF will be used through an enterprise financing (working capital or direct investment) to solar importers, wholesalers, retailers, installers, and solar electricity service providers to power agricultural value chains.
92. Baseline: The banking sector is made up of 10 banks and one financial institution, with a high concentration since almost 90% of the assets are held by the country's four major commercial banks. Niger's financial system remains weak with a limited number of instruments. Domestic credit accounted for 12.1% of GDP in 2011. Capital markets activities are very expensive. BAGRI supports conventional agricultural projects. More recently the bank is partnering with development partners to offer subsidies green lines of credits particularly on energy for agriculture. Few banks like ORABANK, has set up a credit line from the Agence Francaise de Développement (for renewable and energy efficiency investments of US$30 million. The United States Agency for International Development (USAID) is providing a US$2 million partial credit guarantee to Ecobank for energy efficiency financing. Several bilateral donors are putting highly put in place concessional financing schemes that combine grants with credit to promote agricultural and rural finance, working mainly through MFIs and state-linked financial institutions, such as BAGRI.
Microfinance sector in Niger
93. The rural population of Niger represents more than 83% of the country's total population (World Bank, 2017). The main activity of this population is mainly focused on agriculture and livestock. However, the financial services available to farmers are still very little developed: microfinance, in particular, is extremely inadequate for the needs of rural populations. In 2011, the banking rate of the Nigerian population was thus estimated at 2.6% (source: BCEAO). The financing of agriculture, and family farms in particular, is therefore a crucial issue in Niger.
Current situation of rural finance
94. The products offer is essentially limited to savings and credit. Some large institutions offer money transfer and micro-insurance services in urban centres. The offer in rural finance is made by various of actors that can be grouped into three main categories:
· Public actors: Ministry of Agriculture and Livestock Development, Environment and Hydraulics, Planning and Urbanism.
· Formal Private Actors: Commercial Bank and Decentralized Financial System (DFS)
· Informal Private Actors: Family, Merchant and Tontines.

95. Although the actors are diverse, the geographical coverage remains rather unequal on the national territory. The urban community of Niamey has the highest concentration of DFS, followed by Tillabéry, Dosso and Maradi, Tahoua, Agadez and Zinder and Diffa.

96. Decentralized Financial Systems (DFS) have very limited access to financial resources, especially medium and long-term ones, that would be needed to finance the agricultural sector. This situation is often at the root of the mismatch between supply and demand for financial services. However, commercial banks and BAGRI have considerable financial resources but are very reluctant to finance agriculture because of the perceived risks given the random nature of agricultural crops. Banks and DFS require guarantees that are rarely available to promoters in the agricultural sector.

97. Bank financing of agriculture represents barely 1% of the aid granted. However, there are recent developments where banks (EcoBank, Bank of Africa, BAGRI) are interested in agriculture and put in place appropriate policies and tools. MFIs are traditional interface actors of rural finance with small rural producers. They have a more decentralized network than banks and are present in all regions by offering more adapted products to smallholder farmers. However, MFIs suffer from difficulties which restrict their activities in favour of the rural environment: (i) financial performances which deteriorate during the last three fiscal years in spite of a will of sanitation of the sector by the tutelage, (ii) a degradation of the quality of their risk portfolio beyond acceptable standards leading to a decline in credit activity and the level of their own funds; and (iii) a lack of financial resources, particularly to finance long-term jobs such as equipment. The estimated penetration rate of the sector barely exceeds 5% of the active population, making it the least dynamic sector of the WAEMU area.

98. It is in this new context that the Nigerien public authorities took over this issue with the creation, in 2011, of the Agricultural Bank of Niger (BAGRI). It is a bank for which the Nigerien state is the sole shareholder with a mandate to make up for the lack of funding for the agricultural sector. It also offers more flexible credit conditions to POs and refinances the agricultural portfolio of MFIs, while remaining a universal bank.
Support to the rural finance sector
99. In Niger, the financing actors (banks, DFS) have very little presence in the agricultural sector, which is considered risky because of significant fluctuations in prices, climatic hazards and a lack of structured stakeholders. To counter this, development programs and projects have set up financing mechanisms for family farms, which nonetheless encounter the following limitations:
(a) The proposed subsidy rates exclude financial institutions (FIs) from micro project financing. The rates are very high and generally between 85 and 95% or even 100%: the financing institutions, if any, play only a subordinate role of fiduciary operator to put in place the subsidies.
(b) Grant funds compete with FIs. To limit this competition, the programs try to involve, but only marginally, the FIs in the complementary financing or additional subjects not covered by the grant. This is not particularly attractive for FIs that incur the same transaction costs for smaller amounts of credit.
(c) The selection of micro projects and the instruction of the files is done without the financial institutions. In addition, the analysis criteria and the award procedures do not attach sufficient importance to the financial assessment of the projects or to the analysis of the promoter and his environment.
(d) Promoters are not prepared to develop their business as a result of support. In most cases, developers are not involved in the process of choosing equipment and paying suppliers. They have only a limited relationship with the financial institution to obtain the grant. The promoter is not armed to continue funding its activity with FIs, while the purpose of the grant is to facilitate the start of a sustainable economic activity and to develop over time.
Taking these elements into account is fundamental to achieving financing mechanisms that are adapted to the situation of the promoters but at the same time do not compete with the financial institutions.
Since the financial liberalization of 1993, the bank base rate has not been formally defined by any legal and regulatory text but based on the practices of the banking profession. Each bank, however, is required to report annually to the Central Bank, the elements that allowed it to calculate its bank base rate.

In Niger, the following objective elements are generally used to determine bank base rates:

· Interest paid;
· Operating expenses;
· Capital;
· Customer deposits;
· Loan;
· Net reserves;
· Provisions.

More specifically, the TBB could be calculated according to the following formula, by adopting the following definitions:
·  IP = total interest paid over the last twelve months;

· RM = Monthly average of all customer deposits, equity and loans;

· DE = Sum of operating expenses for the last twelve months;

·  PS = Specific Provisions or FRBG;

· NP = Normal Provisions (provisions for doubtful or disputed receivables for the year);

TBB = (IP + DE + PN + PS) / RM

100. The banking sector is made up of 10 banks and one financial institution, with a high concentration since almost 90% of the assets are held by the country's four major commercial banks. Niger's financial system remains weak with a limited number of instruments. The depth of the Nigerian financial sector, the M2 money supply relative to GDP, stood at 18.8% in 2010, below the level of 41% recorded in sub-Saharan Africa. Domestic credit accounted for 12.1% of GDP in 2011.

101. The deposit / GDP ratio is one of the lowest in the WAEMU, with the aggregate balance sheet of the Nigerian banking system accounting for only 5.3% of the total Union. Capital markets activities are very limited. The financial sector is relatively healthy. Eight of the ten banks in the country have already raised their capital to XOF 5 billion, as recommended by the Central Bank. The sector has not been affected by the effects of recent financial crises due to its weak link to the global economy as well as the close supervision practiced by the UEMOA Banking Commission, in accordance with the Basel principles. The provisioning rate for bad debts contracted by 10 points in one year, from 74% in 2009 to 64% in 2010. Niger's private sector including the banking sector is handicapped not only by the narrowness of its market, weak domestic demand that has been severely depressed in recent years, but also high production costs due to the costs of imported raw materials, and factors such as water, electricity.

102. To these constraints are also added:
· the low equity that characterizes Nigerien SMEs and SMIs;
Absence the lack of sufficient guarantees and the high cost of materialization and realization of these guarantees;
· insufficient managerial know-how and professionalism of SMEs / SMIs:
· the quality and availability of financial information that is lacking;
· the weakness of infrastructures, particularly transport and communication over an extended territory;
· binding taxation;

103. In 2012, Niger ranks 173rd globally and 38th out of 46 economies in sub-Saharan Africa, 10th in the OHADA space and 6th out of eight (08) countries in the WAEMU zone by Doing Business of the World Bank Group. By its different rankings, Niger is one of the least reforming countries. Its business climate is not considered conducive to the development of the economy. This unfavourable environment imposes on the banking sector various constraints related to a legal, fiscal and judicial framework that can be improved. We particularly note:

104. The lack of sufficient human resources in terms of quantity and quality, as well as material means of operation in the justice sector; procedural, complex and inappropriate rules that do not ensure the protection of creditors and the effectiveness of recovery (multiple referrals that delay the obtaining of a final decision, procedure of realization of binding guarantees, expensive and unprofitable);Absence the absence of independent commercial courts of the Courts of Common Law; This environment makes the procedure implemented in civil and commercial matters very uncertain, long and costly.

105. Banks face high operating expenses, including:
· The high costs of factors such as electricity and communication;
· The adoption of a new salary scale which mechanically resulted in an exceptional increase in payroll and a heavy provision expense for retirement gifts;
· The high cost and scarcity of term resources (DAT up to 6.75%);
· a binding tax system;
· The narrowness of the credit market considered to be low risk.

106. The preceding analysis shows that the debit conditions applied by Nigerian banks to their customers reflect the particularities of the Nigerian economy, which in fact imply a high level of TBB. The applied lending rates appear to be the minimum acceptable for banks, as the bank margin is in fact only apparent.

Barriers and opportunities with the GCF: 
107. The key barriers to financing small-scale climate-resilient agriculture and promotion of the use solar energy systems for agriculture to reduce greenhouse gas emissions in Niger is the credit risks stemming from the nascent market conditions. Another is the limited availability of long-term financing (over 12 months) that FIs or companies require to provide consumers funding for solar energy products, particularly the ones in the agricultural sector. The key barriers are summarized in the table: 
	Key barriers
	Baseline
	Alternative with the GCF

	Limited knowledge of climate change impacts on smallholder agricultural value chains and landscapes and effective adaptation interventions
	· Slash and burn agriculture and mono-cropping
· Clearing forests for agriculture and charcoal
· Panting at times of the year when rain is no longer certain to fall 
· Inadequate post-harvest storage techniques
· Lack of scientific data and knowledge and even basic information on the impacts of climate change
	· A databank containing information on innovative projects, organised as an integrated platform offering easy access to information on best adaptation and mitigation practices to farmers, farmers’ organizations, cooperatives and MSMEs 
· Capacity building for adoption by smallholder farmers/FOS, SMEs of adaptation and mitigation and to help attract financing for green jobs. 


	Limited or inexistent special lines of credit to promote low emission and climate resilient agriculture, ecosystem-based adaptation (EBA) and sustainable energy for agriculture
	· Limited commercial financing of climate resilient agriculture, EBA and renewable energy sources for agriculture restrict the growth and performance of the agricultural sector
· Perception of smallholder farming a risky business and few actors are willing to take the risk of providing them concessional loans for climate resilient agriculture,
· Poor quality of systems on the market, maintenance issues and the nascent regulatory and legal framework underpinning the energy sector
	· Establish a concessional financing schemes that combine grants with credit to promote agricultural and rural finance, working
· Scale up the green lending.
· Establish a regulatory framework on green lending 


	Limited productive investments in low emission and climate resilient agriculture, forest management and energy for agriculture
	· High interest rates from financial institutions are very high (over 9 percent) with guarantees
· Limited financial resources for investing in adaptation measures, EBA and sustainable energy for agriculture to cope with climate change
· Inability to develop viable businesses. 
· Limited investments (1% in agriculture and insignificant in low emission and climate resilient) 
	· Piloting highly concessional loans
· Capacity building to develop viable and impact business plans 
· Unlock more investments in the sector. 


	Constraints to adopt renewable energy in the agricultural sector 

	· High fossil fuels subsidies deter RET companies to enter rural markets where transaction costs are high.
· Lack of fiscal incentives for existing RET suppliers.
· Limited purchasing capacity of farmers and high costs of RETs.
· The payback period is often too long for an individual farmer.
· Limited presence of MFIs to provide loans for RETs
· Traditional practices of using firewood and charcoal perceived as free or inexpensive.
· Limited knowledge on RET and their contribution to reducing energy expenditures for charcoal, diesel, and kerosene.
· Increased rural youth migration (due to lack of employment opportunities beyond farming).
· Limited technical training programs in RET sector.
· Limited skilled expertise for installation, and operation and maintenance of RETs.
	· Improve country institutional and regulatory framework to govern climate financing for adaptation and mitigation
· Empowering smallholders for leveraging policy changes in favor of low-cost RETs i.e. waiver of import duties for RETs.
· Building knowledge and capacity of local policy decision makers at national and sub-national levels.
· Developing policies for job creation in rural areas within the renewable energy sector
· RETs contribute to substantial increases in production and income levels of smallholder farmers.
· Building private sector confidence to invest in RETs in rural areas.- Achieve significant cost reductions of RETs through pursuit of economies of scale
· Institute a people-centred approach to implement RETs in communities where trust has been established.
· Engage women who are usually responsible for daily activities such as collecting firewood and hauling water.
· Youth employment in RET deployment and after sales services and next generation of users.
· Capturing design improvements, leading to the development of socially and culturally acceptable RETs.
· Development of renewable energy curriculums for secondary and university level education.
· Establishing RET courses in technical/research institutes.



108. The type solar solutions to be implemented are Hybridized Multifunctional Platforms: Consisting of a mix of diesel engine and solar systems, the multifunctional platform combines various tools: mills, hullers, alternators, battery chargers, pumps, welding stations, joinery machines and ease women labour in Niger. Other technologies and equipment required along the agricultural value chains such as for vegetable (Solar water heaters, Solar cookers, Solar dryers, Solar distillers, Flat sensors,) for production and watering animals (solar pumps, solar refrigerators for vaccine conservation…_) replacing ; solar systems for multiservice processing, storage, packaging and marketing opportunities, workshops which will progressively, solar system for hybridized multifunctional platform[footnoteRef:8] which and to gradually reduce fossil fuel with solar. Solar pumps and efficient irrigations systems to address scarcity and variability of rainfall and particularly during periods of drought while solar processing technologies will reduce the use of firewood's.  [8:  Hybridized Multifunctional Platforms: Consisting of a diesel engine, the multifunctional platform combines various tools: mills, hullers, alternators, battery chargers, pumps, welding stations, joinery machines and ease women labor in Niger.] 


109. Zaï technique: Zaï is a traditional cultivation technique originating from West Africa (Mali, Niger, Burkina Faso) today mainly practiced by the population of northern Burkina Faso (Yatenga). It reappeared there in the 1980s following drought periods known throughout the Sahel after being more or less abandoned following periods of abundance (1950-1970), the breakdown of families and mechanization of the preparation of the new fields. Zaï is a cultivation technique originating from West Africa (Mali, Niger, Burkina Faso) today mainly practiced by the population of northern Burkina Faso (Yatenga). It reappeared there in the 1980s following drought periods known throughout the Sahel after being more or less abandoned following periods of abundance (1950-1970), the breakdown of families and mechanization of the preparation of the new fields. Half-moon technique: is a water harvesting techniques to retain water for sorghum and millet production particularly in the dry season 

110. Both Zaï and half-moons involve digging pits (at 20e40 cm diameter and 10e15 cm depth for Zaï and about 2 m in diameter for half-moons) to accumulate water before subsequent planting with or without the application of organic resources such as compost, plant residues and animal manure (Sawadogo, 2011). Farmers use the techniques mainly on bush fields, on dry eroded valley soils as well as on normal and degraded bare lands to maintain soil moisture, reduce soil erosion, and improve soil fertility (Slingerland and Stork, 2000). Zaï and half-moons remain common among many smallholder farming communities in the Sahel despite their strenuous manual labour requirements (about 300 man-h ha À1) during the dry season; unpredictable rainfall patterns and high temperature

111. In terms of productivity, sorghum grain yields obtained using half-moons in Burkina Faso reportedly vary from 1400 to 2000 kg ha À 1 (Lahmar et al., 2012). Smallholder farmers practicing these techniques have witnessed substantial improvements in yields of major food crops such as sorghum, millet and maize (Wildemeersch et al., 2015a). In Niger, a comparative study be- tween Zaï and flat planting showed Zaï improved water use efficiency of millet by a factor of about 2 (Fatondji et al., 2006). In addition, grain yield with Zaï increased in 3-to 4-folds compared with flat planting which demonstrated the yield effects of improved water harvesting in Zaï alone (Fatondji et al., 2006). When combined with the application of cattle manure and millet straw, Fatondji et al. (2006) reported an increased yield of millet by 2e7 times compared with the control (with no amendments) due to improved nutrient uptake (43e64% for N, 50e87% for P and 58e66% for K) with Zaï.


Theory of Change
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IFAD (AE) in Niger and climate resilience agriculture 
112. Since 1979, IFAD has funded 12 projects in Niger with a total approved cost: of US$ 556 457 303 directly benefiting to 1 023 200 households. Financing of IFAD in Niger is classified as IFAD: IFAD loans, IFAD SPA loans, IFAD SPA grants, IFAD grants, IFAD DSF grants and ASAP, Loan component grant. The Results-Based COSOP 2013-2018 for Niger was reviewed in 2016 and extended until 2021. The RB-COSOP and all related investments are fully integrated with the national development strategy (Plan de Développement Economique et Social) and the 3N Initiative (les Nigeriens Nourrissent les Nigeriens). The approach currently supports the development of resilient smallholder agriculture in the agro-pastoral zones through the Family Farming Development Programme (ProDAF) in the regions of Tahoua, Maradi and Zinder. 
The Projet d’Appui à la Sécurité Alimentaire et au Développement de la Région de Maradi (PASADEM) and Projet de Petite Irrigation Ruwanmu (PPI-Ruwanmu) valued at US$ 57.4 million were completed in March 2018 with satisfactory performance indicators with overall physical implementation estimated between 95 and 98 per cent and disbursement rate of 99 per cent at closing in September 2018.
The on-going ProDAF was approved by IFAD's Executive Board on 22 April 2015 and entered into force on 21 September 2015. The total project cost is US$ 205 million and is funded by: (i) IFAD’s 2013-18 PBAS allocation of US$ 48.5 million - 50 per cent grant and 50 per cent loan, (ii) an ASAP grant of US$ 13 million, (iii) a GEF grant of US$ 7.6 million, (iv) a soft-loan from the Italian Cooperation of EUR 28 million, and (v) an OFID loan of US$ 15 million. The Government is expected to contribute US$ 33.4 million of which US$ 14.8 million is in cash. The beneficiaries’ contributions are estimated at US$ 11.1 million. The initial allocation for the 2016-18 PBA was US$ 48.5 million. However, due to the good performance of the existing portfolio, the country PBAS was increased by 25 per cent and its now US$ 61 million. 
Using the balance of available allocation under the 2016-2018 PBAS of US$ 12.5 million, IFAD designed the expansion of ProDAF to the Diffa Region, which is severely affected by the Lake Chad crisis and is hosting a significant number of internally-displaced persons, refugees, and returnees. The project was considered as a good design by QE and QA reviewers and it was submitted for approval through the LOT process in September 2018. It is expected that the financing agreement be signed by November 2018. Under the Facility for Refugees, Migrants, Forced Displacement and Rural Stability (FARMS), IFAD signed on the 08 December 2017, an agreement with the Norwegian Agency for Development Cooperation (NORAD) to mobilize a supplementary fund of NOK 32 million (about US$ 3 793 761) as a co-financing grant to support preparatory activities and early project start-up for PRODAF – Diffa. The grant activities started in January 2018 for a period of 12 months. The supplementary fund aims to complement PRODAF activities and facilitate the socio-economic integration of returnee, refugee and displaced populations with their hosting communities. NORAD has expressed its intention to mobilize an additional grant of about US$ 7 million to support IFAD project in the Diffa region for the period 2019-2021. A concept note has been prepared and shared with NORAD for this purpose.
113. The RBAs are working together within the UN country team for the delivery of the 2030 Agenda in Niger through achievement of Sustainable Development Goals (SDGs), particularly those related to poverty, hunger and food security, climate change and ecosystem sustainability. In this context, a Joint Program for Accelerating Progress towards the Economic Empowerment of Rural Women (RWEE, 2012- 2018) executed by FAO, WFP, IFAD and UNWOMEN and funded by Norway for US$ 245 482 (2014–2015) and by Sweden for US$ 1 143 257 (2015-2018) is on-going. The RBAs have also received an important contribution from the Government of Canada (CAD$ 50 million) to address resilience in Niger as well as DRC and Somalia. In this collaboration, FAO provides technical advice to beneficiaries to boost agricultural and pastoral production; IFAD focusses on long term response by facilitating access to improved varieties of seeds, investments on small scale irrigation systems, construction of infrastructure such as rural feeder roads, small dams; and WFP facilitates access of targeted vulnerable households to food assistance and supports land regeneration activities. 
114. Currently BAGRI has 25 partnerships with various organizations including IFAD. BAGRI is implementing 5 billion FCFA from IFAD through PRODAF.


Project/programme-level log frame

The Line of credit for low emission and climate resilient smallholder agriculture will improve FOs, cooperatives and MSMEs’ access to financing for climate resilient agriculture techniques and practices, solar energy for agriculture and EbA in Niger. The main objective is to support the climate change adaptation of agricultural systems and increase the resilience of farmers’ organizations, including youth and women’s organizations, cooperatives and MSMEs in Niger to climate change but also the promotion of solar energy systems for agriculture to reduce greenhouse gas emissions.
	
	Description
	Indicators
	Sources and means of verification 
	Baseline
	Targets
(mid-term)
	Targets
(final)
	Assumptions

	Objective related to GCF RMF Impact Areas Impact
	A1.0 Increased resilience and enhanced livelihoods of the most vulnerable people, communities and regions
	A.1.2 Number of males and females benefiting from the adoption of diversified, climate resilient livelihood options (including fisheries, agriculture, tourism, etc.)


	Project reports, volume of loans provided, interviews with local communities, FOs, Cooperatives, MSMEs.
	TBC during start-up assessment.
	87,500 beneficiaries. 50% women.








	175,000 beneficiaries. 50%% women.







	Climate resilient Agricultural solutions promoted by FOs, MSMEs, Cooperatives, MFIs will improve the resilience of ecosystems and people's livelihood

	
	M1.0 Reduced emissions through increased low-emission energy access and power generation
	M1.1. *Tonnes of carbon dioxide equivalent (t CO2eq) reduced or avoided as a result of Fund funded projects/programmes


	Project reports, volume of loans provided to banks, operators, MSMEs, 
interviews with report, loans provided, 
interviews with
local communities, FOs, Cooperatives, MSMEs.
	TBC during start-up assessment.
	32,060 tCO2






	64,119 tCO2






	Innovative rural electrification model through hybridized solar micro and mini-grids, off-grid solutions, standalone systems for powering agricultural value chains

	
	A4.0 Improved resilience of ecosystems and ecosystem services
	A4.1
Coverage/scale of ecosystems protected and strengthened in response to climate variability and change.
	Project-level field surveys including GIS mapping of project Intervention sites showing forest and pastoral coverage and density.
	TBC during start-up assessment.
	At least 10,625 ha of land and degraded forests and pastoral and managed 
	At least 21,250 ha of land and degraded forests managed
	The EbA measures implemented are effective in increasing resilience and improving the livelihoods of
Vulnerable people.

	Outcomes
	A6.0 Increased generation and use of climate information in decision-making	A6.2 Use of climate information products/services in decision-making in climate-sensitive sectors
	Number of decision makers in BAGRI, MSME and MFIs utilising climate information to influence decisions, Project reports 
	TBC during start-up assessment.
	BAGRI decision makers use Climate information to direct investments.

5 Commercial banks and decision makers trained in utilising climate information to influence decisions.

15MFIs decision makers trained in utilising climate information to influence decisions.

	BAGRI decision makers use Climate information to direct investments.

10 Commercial banks and decision makers trained in utilising climate information to influence decisions.

30 MFIs decision makers trained in utilising climate information to influence decisions.

	
Banks and MFIs supportive and adopt tools etc. to respond to climate change and variability 


	
	A7.0 Strengthened adaptive capacity and reduced exposure to climate risks	A7.1 
Use by vulnerable households, communities, businesses and public-sector services of Fund- supported tools, instruments, strategies and activities to respond to climate change and variability. (Households disaggregated by male-headed and female- headed). 

	Project and BAGRI reports 

	0 
	
At least 5 banks, 15 MFIs, report the adoption of one or more tool, instrument, strategy or activity to respond to climate risks in their lending portfolio 

	
At least 8 banks, 30 MFIs, report the adoption of one or more tool, instrument, strategy or activity to respond to climate risks in their lending portfolio 

	The tools, instruments, strategies and activities developed by the project will improve adaptive capacity





DETAILED LOGICAL FRAMEWORK FROM COMPONENT/OUTCOME LEVEL TO ACTIVITY LEVEL. 
	Description
	Indicators
	Baseline
	Targets (mid-term)
	Targets (final)
	Sources and means of verification
	Assumptions

	Component 1: Innovative Financing Mechanism to foster the best adaptation practices and use of renewable energy along agricultural value chains. 
Outcome 1: Reduced obstacles (market, liquidity/interest rate constraint) to credit access for Cooperatives, MSMEs, Farmers Organizations and resilience to climate change strengthened. 

	Output 1.1: Established Financing Facility within BAGRI with two lines of credit to support concessional loans by FO, MSMEs cooperatives, commercial banks, solar operators, private operatives to adopt the best adaptation practices and use of renewable energy along agricultural value chains to increased yields for agricultural produce in the face of increasing droughts.

	Numbers of Commercial banks,, solar companies and operators, FO, MSMEs cooperatives 45% women led and 55% youth led benefiting from loans to promote energy for agriculture

	TBC during start-up assessment
	At least 15MFIs 5 Commercial banks receive funding to promote energy for agriculture

	At least 30 MFIs 10 Commercial banks receive funding to promote energy for agriculture

	Project reports, interviews with local communities, FOs, Cooperatives, MSMEs
	Best adaptation practices in agricultural value chains
Innovative rural electrification model through hybridized solar micro and mini-grids, off-grid solutions, standalone systems for powering agricultural value chains


	Component 2: Capacity-building and technical assistance for FOs, cooperatives, MSMEs and BAGRI (GCF Grant)

Outcome 2: Strengthened capacity of FOs, Cooperatives, MSMEs, BAGRI and microfinance institutions on the best adaptation and mitigation measures; tools production models for improving organizational capabilities and the introduction of new technologies for adaptation/mitigation to climate change.

	Output 2.1: Strengthened capacity for MFI products, business planning by FOs and MSMEs and cooperatives, application of climate resilience methods by FOs, MSMEs, women and youth

	Level of adoption of one or more tool, instrument, products, application of climate resilience methods to respond to climate risks in their lending portfolio 

	limited 
	At least At least 15MFIs 5 Commercial banks report on enhanced capacity and using green products and application of climate resilience methods by FOs, MSMEs, women and youth


	At least 30 MFIs 10 Commercial banks, report on enhanced capacity and using green products and application of climate resilience methods by FOs, MSMEs, women and youth

	Project reports, banks MFIs reports, 
	Banks, MFIs supportive and adopt tools and methods etc. to respond to climate change and variability 

	Output 2.2: Improved readiness and capacities of BAGRI and MFIs on lending on low emission and climate resilient agriculture
	Number of financial institutional that adopt on lending on low emission and climate resilient agriculture


Energy regulatory systems that improve incentives for climate resilience and effective implementation 
	TBC during
start-up
assessment
	At least 5 banks and 15 MFI are ready for climate lending
	At least 8 banks and 30 MFI are ready for climate lending
	Project reports, interviews with local communities, FOs, Cooperatives, MSMEs.

	Assuming that half of the Banks and MFIs buy in and are committed to developing credit lines for climate resilient agriculture

	Output 2.3: Improved policy dialogue, advocacy and learning 


	Number of policy briefs and publications for decision making developed, visit tours organised,, 
	TBC during
start-up
assessment
	0
	10 policy briefs, publications and catalogues for decision makers ; South-South and triangular cooperation visit tour for experience sharing with projects similar to the AFD[footnoteRef:9] GCF project on financing Systems or Productive Investment Initiative for Adaptation to Climate Change (CAMBio II) in Latin America [9:  Agence Francaise de Developpement] 

	Project reports, policy and strategies developed and endorsed by the Government 
	Assuming that dialogue and consultations carried out with all stakeholders 

	Output 2.4: More women and youth entrepreneurs engaged in EbA, Energy, climate resilient agriculture,
	Number of women and youth engaged in EBA, Energy and climate resilient agriculture.
	TBC during
start-up
assessment
	At least 20% of MFIs, FOs, cooperatives and MSMEs led by women 
	 45% of MFIs, FOs, cooperatives and MSMEs led by women
	Surveys, project reports, M&E systems, Number of loans
	Assuming that least 10% of FOs, 15% cooperatives, 15% MSMEs, 5% MFIs are women led

	Output 2.5: Improved readiness of BAGRI and MFI partners to seize market opportunities for lending to FOs, Cooperatives, MSMEs that invest on low emission and climate resilient agriculture
	Numbers of
FOs, Cooperatives, MSMEs including 45% women led and 55% youth led benefiting from the adoption of diversified, climate resilient livelihood options.


	TBC
during
start-up
assessment

	250 MSMEs, FOs, Cooperatives receive credit for the implementation of adaptation and mitigation measure.
	500 MSMEs, FOs, Cooperatives receive credit for
the implementation of
adaptation and mitigation measure

	Project reports, volume of loans provided, interviews with local communities, FOs, Cooperatives, MSMEs
	Climate resilient agricultural solutions promoted by FOs, MSMEs, Cooperatives, MFIs will
improve the resilience of ecosystems and people's livelihoods 

	Output 2.6: Women are represented in the decision making process and reviewing business plans from clients
	The number of women present in the decision making process

	TBC
	10%
	20%
	Meeting minutes, surveys, project reports, interviews with staff.
	Women are willing to be part of decision making processes

	Output 2.7: Monitoring and Evaluation (M&E) system established and operational
	Number of M&E system for green lending
	0
	One M&E system in place and operational
	One M&E system in place and operational
	Project reports produced in a timely manner (quarterly IFAD reports, GCF Annual Performance Report, Mid-term and Final Evaluations)
	Costed, formalised M&E protocols ensure that project implementation aligns with business plans and strategies and facilitate adaptive management to ensure project goals/outcomes are achieved

	Output 2.8. Knowledge management, information dissemination and stakeholder engagement 
	Volume of knowledge produced
	0
	2.5 publications
5 briefs, 2 videos and radio programmes and catalogues produced

	5 publications
10 briefs, 5 videos and radio programmes and catalogues produced; l 1 stakeholder strategy
	Reports, 
Publications produced
	Effective consultation to ensure all potential stakeholders are informed aware of financing and training opportunities.
M&E system working effectively to identify lessons learned and best practices

	Component 3: Incentive scheme to encourage MFIs, FOS, cooperatives and MSMEs to adopt adaptation and mitigation measures.

Outcome 3: Greater adoption of climate resilient adaptation methods as a result of incentives


	Output 3.1: Operational SAHEL AWARD

	Number of awards issued and the total amount of funds distributed through them. 
	0
	 At least 25 recipients receive the SAHEL of which at least 45% are women and 55% youth
	At least 50 recipients receive the SAHEL of which at least 45% are women and 55% youth 
	Award certificates, funds distributed through the awards, award ceremonies, minutes of application review meetings. 
	Provision of grants through the award system stimulates greater adoption of resilient agricultural practices encouraging innovation in climate resilient agricultural systems. 

	Output 3.2: Women and youth are incentivized to implement climate adaptation and mitigation measures and RET in agricultural value chains
	Number of women that receive incentives for proposal and business development plans

	TBC during
start-up
assessment 
	25% women beneficiaries

30% youth involved in agricultural value chains
	45% of women and 55% of youth agricultural value chains
	Project and M&E reports, surveys
	Specific criteria's targeting youth and women included into the AWARD protocols and youth and women interested

	Component 4: Project Management and Coordination

Outcome 4: Green line Unit/ department established within BAGRI building on the PMU. 

	Output 4.1: Project Management Unit (PMU) established in BAGRI	
	Reports 
	0
	1
	1
	Inception Report, annual work plans, project reports, updated procurement plan
	PMU ensures that project is effectively implemented in accordance with the work plans and budget.





ACTIVITIES UNDER EACH OUTPUT. 
	Related output
	Activity
	Description
	Input

	Output 1.1
	1.1.1: Set up a functional line of credit for adaptation

	· Create a funding window (window 1) dedicated to loans for adaptation measures (funded with GCF loan EUR 2,975 M and IFAD loan EUR 1,7M) and providing credit facilities to FO, MSMEs and cooperatives with tailored eligibility criteria to adopt the best adaptation practices and EbA
· Targeting 45% women led and 55% youth led organisations
	Service, supplies, 


	
	1.1.2: Set up a functional line of credit for energy for agriculture

	· Create a funding window (window 2) dedicated to loans for solar energy for agriculture (funded with GCF loan 2,975 million and BAGRI funds EUR 850,000) and providing credit facilities to by FO, MSMEs and cooperatives with tailored eligibility criteria for the use of renewable energy along agricultural value chains
· Targeting 45% women led and 55% youth led organisations
	service, supplies


	
	1.1.3 Women are represented in the decision making process and reviewing business plans from clients
	· Provide training and leadership coaching activity for women presence in the decision making process
	Consultants, technical assistance, studies, travel

	Output 2.1
	2.1.1: Capacity building on Business Plan development
	· Training of FOs, MSMEs, Cooperatives on how to design climate resilient business models that meet BAGRI eligibility criteria
· Hiring consultants to provide technical assistance in designing business plans, including environmental and climate analysis, financial assessment, accompaniment of the final design to obtain the credit 
· Adjusting and refining the training guidelines with feedback from the training sessions. 
	Consultants, travels, workshop

	
	2.1.2: Capacity building on financial climate resilient products

	· Training of FOs, MSMEs, Cooperatives on financial literacy and financial services
· Training on how to access BAGRI green lines product
	Consultants, travels, workshop, 

	
	2.1.3: FOs, FOs, MSMEs, Cooperatives trained with knowledge and skills for implementing climate resilient agriculture and EbA
	· Training facilitated by experts for FOs, MSMEs, Cooperatives on climate resilient agriculture, EbA including agroforestry
· Field visit/schools and demonstrations of existing and impactful climate resilient methods and EbA
· Workshops for youth and women led MSMEs on best adaptation and EbA practices, agroforestry

	Consultants, travels, workshop,

	
	2.1.4: Capacity building/ promoting renewable energy for agriculture
	· Training facilitated by experts for FOs, MSMEs, Cooperatives on powering the agricultural sector with RET
· Training facilitated by experts for FOs, MSMEs, Cooperatives on the best energy solutions and options (hybridized solar micro and mini-grids, off-grid solutions, standalone systems) for VC development
· Training/ Workshop for FOs, MSMEs, Cooperatives on CO2 calculation in the energy sector 

	Consultants, travels, workshop, 

	
	2.1.5 Support FOs, MSMEs led by women and youth to structure their businesses
	· Tailored leadership training to generate champions / role models on climate resilient agriculture and business opportunities with youth and women led MSMEs - 

	Consultants, travels, workshop, 

	Output 2.2

	2.2.1: Technical assistance on green lending and climate risk management

	· Training facilitated by experts on green lending to all banks, MFIs and climate risk management and incorporation into their lending portfolio and governance
	Consultants, travels, workshop, 

	
	2.2.2: Technical assistance for BAGRI accreditation to the GCF
	· Assessment of the on-going accreditation with the Adaptation Fund (review of the documentation)
· Preparation of the documentation and TA based on the GCF requirements 
	Consultants, travels, workshop

	Output 2.3
	2.3.1: Round table and events
	· Events / Policy dialogue to design a regulatory framework to unlock financing beyond the project and increase awareness on and visibility of climate resilient agriculture through the project lifecycle; 
	Travel, workshops, studies and publications,

	
	2.3.2: Organize South-South and triangular cooperation visit tour for experience sharing.
	· Establish times and dates to schedule visits from South – South and Triangular corporations and prepare draft agendas listing agreed upon topics for specific experience sharing beneficial to the project. 
	Travel, workshops

	
	2.3.3: Knowledge management
	· Dissemination of the lessons learned, establish databank containing information on innovative projects, organised as an integrated platform offering easy access to information on best adaptation and mitigation practices to farmers, farmers’ organizations, cooperatives and MSME, 

	Consultants, studies and publications,

	Output 2.4
	2.4.1 Improve financial literacy for women and youth, 
	Capacity building for women and youth, facilitated by micro finance and adaptation experts on financial literacy and implications for adaptation mechanisms
	Consultants, travels, workshop, equipment

	
	2.4.2: Capacity building to ensure women and youth are actively involved in natural resources management committees
	· Training facilitated by experts for NRM committees, cooperatives and village user groups on the importance of social inclusion.
· Field visit/schools and demonstrations of existing and impactful NRM, agroforestry examples where women and youth are included.

	Consultants, travels, workshop, equipment

	
	2.4.3: Carry out surveys on gender inclusive natural resource management practices
	· Conduct a mapping exercise on how female headed household have access to resources (land, forest, credit, etc.) and how the project could empower them through its intervention as well as youth
	Consultants, travels, equipment

	Output 2.5
	2.5.1: Technical Assistance to enhance governance and management of loan products and green lines policy gap (identification, definition, gap assessment including gender and closing the gap.)
	· Assessment of policy gap, governance and management capacity; governance structure
· Support the design of institutional governance policies, processes and procedures and ensure gender balance staffing within BAGRI and MFIs are part of management and decision making processes of loan products.
· This includes the staffing structure of the facility and coordination with the BAGRI board of directors and the other departments of the bank while ensuring women representation
· Support the design of policy documents / Protocols/ guidelines, Operational manual to ensure that lines of credit are managed appropriately and in alignment with international standards which take into account gender considerations
	Consultants, technical assistance, studies, travel

	
	2.5.2: Development of a package of tools and instruments

	· Design of tool to support the identification of bankable and de-risked projects submitted to BAGRI : 
· Smart credit-scoring tool combines detailed cash flow estimates with climate risk assessments (including loan agreement requirements for climate-smart agricultural and land management practices) and energy for agriculture to more comprehensively calculate the credit worthiness and projects submitted in the context of climate change risk. 
· Identification/ Eligibility Criteria, loan agreement and M&E of investments. Gender considerations to be included
· Tool for climate related projects assessment (C02 measurement ect.)
· Development of a compliance tool, similar to the ones used by the IFIs, to assess social, environmental and climate risks and to define an improved course of action for assessing social, environmental and climate risks to enhance sustainability. GCF and IFAD standards will be included into the development of the compliance tool. 
· Guidelines on access to funding and how the application process works
· Communication and marketing tools 
· Capacity building plan
	Consultants, technical assistance, studies, travel, implementation of tools 

	
	2.5.3: Awareness raising and training on climate resilient agriculture
	· Communication campaign via visits, website, radio messages …
· Mobilize expertise and transfer of skills on low emission climate resilient agriculture 
· Training on gender issues in Agriculture for IFI
· Development of Adaptation and mitigation program for BAGRI and other MFIs
· Training on climate change communication in Agriculture and investment opportunities
	Consultants, travels, workshop, 

	Output 2.6
	2.6.1 Women are represented in the decision making process and reviewing business plans from clients
	· Establish a formalised institutional culture to ensure female staff within BAGRI and MFIs are part of management and decision making processes of loan products.
· Gender values integrated into BAGRI internal guidelines and tools
· Establish protocols to ensure gender values are reflected in lending products
	Consultants, travels, workshop,

	Output 2.7
	2.7.1 Monitoring and Evaluation (M&E) system established and operational
	· Hire specialists to set up a robust M&E system and tools for reporting and evaluation
· Development and application of household, tools e.g. HH surveys, etc
	M&E Specialist of the PMU/ BAGRI and consultants

	
	2.7.2 Collection of gender disaggregated data for reporting on project performance indicators
	· Hire specialists to conduct surveys and carry out data aggregation methodologies to obtain gender disaggregated data
· Tool for gender based investment
	 Consultants, travels, 

	Output 2.8
	2.8.1 Knowledge management, information dissemination and stakeholder engagement strategy developed and implemented
	· Creation of solution-oriented platforms databank containing information on innovative projects for high-level policy dialogue between FOs, banks, MFIs and public authorities. 
· Organise high-level and technical events; 
· Developing a platform for exchanges between all actors of the value chains with the financial institutions; 
· Organise south-south and triangular cooperation with at least six exchange visits with projects similar to the AFD GCF project on financing Systems or Productive Investment Initiative for Dissemination with one annual publication and 10 briefs, 5 videos and radio programmes and catalogues during the project lifecycle. 
· Carry out a regulatory framework for attracting private sector investment into agriculture under which the system would be kept promoted, regulated and supported beyond the time of project implementation
· Carry out the stakeholder engagement strategy report
	Consultants, travels, workshop

	Output 3.1
	3.1.1: Organize annual Sahel -Award event
	· Set up a SAHEL Award which consists grant of maximum of EUR 8,500 refund distributed to the best projects submitted within a year and organize an Annual SAHEL Award Ceremony event will be organized to honour changes in attitudes and the best adaptation and mitigation projects, initiatives developed at national level by MFIs, FOS, cooperatives and MSMEs.
	Consultants, travels, workshop, equipment

	
	3.1.3: Organize events to replenish the SAHEL-AWARD
	· Organize round tables and or donor meetings to mobilize sponsors and funding to sustain the SAHEL AWARD incentive
	Consultants, travels, workshop, equipment

	
	3.1.4: Develop application protocols and framework for the award.
	· Hiring of technical experts to refine and support the implementation of the SAHEL AWARD concept including eligibility criteria and decision making framework for the award
	Consultants, travels, workshop, equipment

	Output 3.2
	3.2.1: Enrol women and youth to compete for the SAHEL AWARD 
	· Communication campaign via visits, website, radio message and advocacy to enrol more women and youth led MSMEs, FOs.,
	Travel, equipment

	Output 4.1 
	4.1.1: Project Management Unit (PMU) established in BAGRI
	· Staffing of the PMU and capacity building (refers to 1.2.1)
	Adaptation Specialist, Gender Specialist, Climate Modelling, specialist, capacity building Specialist, M&E Specialist,






	Value chain interventions / outcomes
	Climate Change / Environmental risk issues
	Climate risk management activities being implemented or proposed in the country

	Input supplies

	Seeds 
	[image: ]High-yield varieties may perform poorly in higher temperatures, humidity and salinity; certain hybrid seed varieties degrade soils over the long term.
	Climate-adapted varieties where available (e.g. heat-tolerant, submergence tolerant).

	
	
	Seed banks, including wild plants.

	Fertilizers
	Generally positive in low-input systems, but may increase inter-annual variability in yields; there are trade-offs in terms of emissions.
	Advice on fertilizers and their supply, with broader soil management and manure use.

	
	
	Precision farming.

	
	
	Periodic water quality analysis.

	
	
	Onsite technical support to monitor use and disposal.

	Pest management 
	Possible increases in pests and diseases for crops (e.g. maize stem borer, tomato flies, cassava mealy bug) and livestock (e.g. cattle ticks). 
	 (E.g. push-pull methods), develop monitoring, knowledge and applied research systems for pests and diseases of crops, livestock and fisheries. 

	
	
	Organic farming.

	
	
	Periodic water quality analysis.

	
	
	Onsite technical support to monitor use and disposal.

	Information Services
	Advance climate information enables better decisions about the timing of planting, input application and harvesting, and the choice of varieties, labour inputs and planting or grazing locations. 
	Provision of seasonal and short-term forecasts in formats that are accessible to farmers and strengthen early warning systems. 

	
	
	Invest in country-level capacity in scaled down climate impact modelling and scenario planning. 

	Financial services
	Lack of upfront capital may be a major drawback for farmers to adopt climate-resilient practices. 
	Investigate financial mechanism to reduce risks associated with innovation (e.g. microfinance, small grants programmes, and index-based weather insurance). 

	
	
	Water harvesting, solar power and other GHG reduction technologies.

	Tools and equipment
	Possible damage of tools and equipment (e.g. water tanks, irrigation canals, pumps, generators, vehicles, seed storage) due to extreme weather events. 
	Harvesting rainwater and surface water for irrigation. 

	
	
	Early warning systems.

	
	
	Introduce protective features for the storage of seeds, tools, vehicles, fuels and energy infrastructure. 

	Agricultural Production

	Soil Management 
	Rising temperatures, greater soil moisture evaporation and more destructive interplay between dry spells and intensive rainfall events increase soil erosion and reduce organic material in the soil. 
	Introduce measures to counter soil erosion (e.g. terracing, contour bunds, drainage, agroforestry, perennial crops).

	
	
	Carbon in the soil and improvements in the management of organic matter in the soil. 

	
	
	Rehabilitate degraded lands.

	Water Management 
	Greater crop evapotranspiration; loss of soil water; changes in amount and timing of rainfall; more variable river run-off; reduced groundwater recharge.
	Water conservation and efficiency measures such as water harvesting, efficient irrigation infrastructure, check dams, flood management and drainage. 

	
	
	Support riparian habitat restoration. 

	
	
	Water allocation systems.

	On-farm energy 
	Mechanization using fossil fuels causes emissions to increase; use of fuel wood can cause deforestation and erosion. 
	Analysis of trade-offs. 

	
	
	Renewable energy sources (e.g. solar energy for heating, cooling, drying and pumping, small wind turbines and biogas digesters).

	Diversification
	Monocultures are more prone to catastrophic losses from climate extremes than diversified systems. 
	Intensification and diversified cropping systems through crop rotations (e.g. staple/horticulture), intercropping, agroforestry, mixed crop/livestock systems.

	Landscape-level management
	Positive value chain outcomes (e.g. higher incomes) may incentivize greater land clearance and unsustainable water use, affecting local microclimate and hydrology and compounding climate hazards. 
	Participatory mapping and land-use planning. 

	
	
	Remote sensing-based landscape monitoring. 

	
	
	Exploit all available incentives (financial, regulatory, etc.) for sustainable environmental management in the project. 

	Skills base of farmers and local institutions
	Local knowledge and capacity are central to managing production under rapidly changing conditions. 
	Invest in local capacity for planning, monitoring, decision-making and financial management. 

	
	
	Innovative training on climate issues and support to farmer-based research and knowledge systems. 

	
	
	Policy dialogue and scenario-building exercises. 

	Post-production: storage, processing, transport and retail

	Post-harvest management 
	Increasing harvest losses; declining safety, quality, market and nutritional value due to rising temperatures, humidity, pests and diseases. 
	Waste reduction measures and value addition for by-products. 

	
	
	Renewable energy sources to cover changing requirements for cooling, drying, milling and threshing. 

	Siting of processing facilities
	Extreme climate events (such as landslides, floods, heat waves, storms) may damage processing facilities; shifting climatic conditions may render some sites redundant or increase transport costs. 
	Maps to inform siting of processing facilities. 

	
	
	Processing facilities with protective features. 

	
	
	Protecting processing facilities from extreme climate events.

	Energy processing
	High dependence on local bioenergy (wood, charcoal, dung, crop residues) has trade-offs with better soil management; rising temperatures require more energy for cooling. 
	Renewable energy sources (such as solar photovoltaic panels for cooling / drying / milling / heating, as well as wind and biogas). 

	
	
	Equip processing facilities with energy- saving appliances (e.g. solar lighting, solar charging, and efficient cook stoves). 

	
	
	Pollution control measures. 

	Water in processing 
	Declining and/or more irregular water supplies; 
Growing competition with other domestic or industrial users. 
	Relocate facilities.

	
	
	Water storage and distribution (water harvesting, communal ponds, groundwater recharge).

	
	
	Demand-side water efficiency measures.

	
	
	Support conflict resolution for different water users (e.g. water user groups). 

	Packaging materials and methods
	Rising temperatures and humidity may increase or decrease post-harvest losses and waste and impact food safety. 
	Suitable packaging materials in parallel with waste and storage management strategies.

	Transport hubs and routes
	Routes may become seasonally or permanently impassable (or open up); 
Extreme events will disrupt logistics.
	Relocate hubs. 

	
	
	Co-design value addition, storage and transport components to avoid high-risk transport routes and seasons.

	Feeder roads
	The construction/rehabilitation of feeder roads may negatively impact the environment through erosion and the destruction of sensitive habitats such as IVS.
	GIS, remote sensing, mapping

	
	
	Culverts and side-drains to reduce erosion. 

	
	
	Environmentally friendly asphalt (hot mix asphalt, HMA).

	Refrigeration and cold chains 
	Temperature rises increase requirements for and costs of refrigeration; 
Rising energy requirements increase greenhouse gas emissions. 
	Introduce renewable energy sources for cooling and ventilation. 

	
	
	Optimize storage and transport management. 

	“Just-in-time” logistics
	Extreme climate events (floods, storms, heat waves) can make it impossible to comply with “just-in- time” requirements. 

	Develop contingency plans for climate shocks and extreme events; create contingency storage opportunities. 

	
	
	Promotion of regional markets to avoid over- dependence on high-value export markets. 




Cereal production 	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2126.4349999999999	3110.0059999999999	3324.123	3368.54	2684.2710000000002	3667.0830000000001	4028.5709999999999	3847.038	4883.8230000000003	3508.0430000000001	5234.2259999999997	3619.0990000000002	5329.3419999999996	4347.8450000000003	4901.2179999999998	5466.6710000000003	5778.2929999999997	
Thousand tons



Crop production index (2004-2006 = 100)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	63.66	82.31	93.24	102.3	82.22	102.92	114.86	121.91	161.08000000000001	118.88	181.27	155.47	174.53	182.12	194.64	
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Tableau 2 : Données caractéristiques de quelques stations pour Fannée hydrologique

2019- 2020/ Flow Characteristics of some stations for hydrological year 2013- 2020.

NICER SUPERIEUR | UPPER NIGER
Niger ‘Koulikoro / VAL 237 | 103 w0700
08 | 320 EGEET
15e | s17
‘Saskarani Selingue VAL 34268 B
34065 IR
34134
DELTA INTERIEUR /INLAND DELTA
Niger DiréMALT Maxiowm | 159 | 334 svor00
Minimum |63 87 ovomne
> 105 191
'NIGER MOYEN / MIDDLE NIGER
Niger Niamey| NIGER 386 | 779 svor010
197 139 osom010
252 | 38
'NIGER INFERIEURLLOWER NIGER
‘Niger ‘Kainji Dany/ NIGERLA | Maxi 13451 ovor010
‘Mininum | 133.10 20700
Moyense | 13363
Niger Tokoja/NIGERI | Masiowm | 670 | 71008 Stome
Misinwm | 457 | 5991 e
Moyenne | 571 | b5
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Le débit du fleuve Niger enire Kandadj et Niamey a
augments en début de Mousson (fig 2), depuis une
vingtaine d'années, du fait du seul apport d'une. 1800
dizaine de bassins de quelques centaines de ki,
auparavant endorsiaues ou non contrioutis ; ces
«Koris », cours d'eau intermittents, ont form e gros
cones e déjection , provoquant un ensablement
grave du lit du fleuve Niger (thése de Okechukwu
‘Amogu, 2009). C'est surtout Ia région de Niamey qui
est concernée, probablement du fait du trés fort
éboisement causé par la demande en bois de la
vile.

Kandad 1575-1998
— - -Miamey 19751555
Kandadl 1996.2007
Niamey 19682007

B

Dbt annuel moyen (s
3488888

mo s er e e masme
Fig 2 Evolution de Ia forme de Ia crue du Niger 3 Kandadji et 3 Niamey

“Tous les cours d'eau sahéliens ont vu leurs débits

Evolution du débit annuel moyen de quelques cours d'eau sahéliens e e e !
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Table 30: Measures to Mitigate the Negative Impact of Pesticides
Environment | Nature of impact _| Mitigation measures B comment
« Popularize the use of manure or compost;

* Use mineral fertiizer rationally.

« Apply appropriate faming techniques  and
secommended by the depariments of the Minisiry of Food and
Agrculture;

«_Fight against deforestation and erosion

+ Minimize and respect the dosages of nitrogen fertlizer
Acidification use

Q T

Fill & Sign
Falling fertility

Soil Apply appropriate cultivation techniques
Strengthen the pesticide control system:
Provide obsolete and outdated pesticide disposal
Pollution by devices:
phosphates, heavy | o Use pesticides efficiently;
metals Po++ZN |« Popularize and encourage integrated pest management &)
. Ma+) @M
 Establish empty contaiver storage facilities and »
segulate their removal by manufacturers.
Sufaceand | Pollution by « Minimize the use of nitrogen fertilizers;
underground | nitrates, heavy + Establish empty container storage facilities and requite
water metals theis removal by the manufacturers.
Flora Deforestation +_Fight against deforestation and erosion
« Practice the Agroecosystem Analysis (AESA) before
e e af Mmmosvmmm on the choice of pest management
pest o Identify pests and pesticides that are specific to them:
 Rational application of pesticides;
Biodiversity _Diversification of pesticides used.
Tatoxication of + Educate users about the risks of infoxication;
aquatic and « Sensitize livestock farmers on watering at safe water
terrestrial fauna_| poiafs. Convert and edit PDFs
Terestrial « Apply integrated pest management methods (biological with Acrobat Pro DC

biodiversity loss | control, genetics, use of attractants, repellents. hormones, etc)
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2.4 HISTORICALDROUGHT DESCRIPTION

Drought prone main crops: millt, sorghum, cowpeas and groundnuts.

fthere was no drought in any part of the country, please writein NO DROUGHT.

Describe the specifc/ actual country drought conitons for each of the past 10 years. For each year, it ey regions impacted by the crought, the source
of the drought data, an incication of whether the country offcaly declred that year, and,if availabl, describe the food security and lvelinoods conditions
regarding the drought event (e.. a severiy classfication scheme used by your food securiy Early Warning processes).

Year

Key regions/provinces impacted

Source of _drought
Foa

Was drought _officially.
declared following the
rainfall deficit? (Yes/No)

‘Briefly describe the impact
on the food security and
livelihood conditions

Early Warning system
(sap)/Disaster
Prevention (PC)

ves

‘Cereal deficit of 525,300
tons; 32 millon affected
inhabitants; fodder defict;
and, locust invasion

20052008

No drought

No

Al regions

sap/pc

ves

‘Cereal dehcit of 410 700
tons; 7,772,573 affected
inhabitants; and severe
flooding in Agadez

sap/pc

ves

‘Cereal deficit of 692,500
tons; 5,458,671 affected
inhabitants.

All regions with great acuity in
pastoral areas

sap/pc

ves

‘Cereal deficit of 572,900
tons; 4,197,614 affected
inhabitants; loss of
livestock; and displacement

i
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Tableau 1. Besoins en financement SEforALL 2016-2030

Electricité 4248
|Cuisson 1300
Efficacité énergétique 4
Energies renouvelables 1420
Renforcement des capacités 350
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Figure 2. Observed and projected change in June-September
rainfall and temperature for 1960-2039 (top), together with smoothed
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A smoothed time series (fig. 2, lower panel, 10-year run-
ning means) of rainfall from 1900-2009, extracted for crop
growing regions in Niger, indicates that 2000-2009 rainfall has
been, on average, about 8 percent lower (-0.6 standard devia-
tions) than the rainfall between 1920 and 1969. For eastern
and western Niger, rainfall has steadily recovered since the
mid-1970s but remains moderately (less than 0.5 standard
deviations) below its long-term mean. These time series were
based on crop growing regions in western Niger (Tahoua, Til-
Iaberi, and Dosso regions) and eastern Niger (Diffa, Zinder, and
Maradi regions). The Objectives and Methods section gives the
population totals for these regions

Much Warmer Air Temperatures

‘Temperatures have increased by more than 0.7° Celsius
(°C) across much of Niger, with typical rates of warming greater
than 0.15°C per decade. Assuming the observed trends persist,
we can create a composite of observed and anticipated air tem-
perature changes (fig. 2, top panel). Again, observed changes
alone (those between 1960 and 2009) account for 63 percent of
the change magnitudes. A time series of air temperatures
(fig. 2, lower panel) shows that the mhgnitude of recent warm-
ing is large and unprecedented within the past 110 years. Given
that the standard deviation of annual air temperatures in these
regions is low (approximately 0.5°C), these increases represent
a large (approximately 1.5 standard deviation, 0.7°C) change
from the climatic norm. This transition to an even warmer
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B comment

A, Fillasign

Convert and edit PDFs
with Acrobat Pro DC

Start Free Trial




image4.png
//f5/2012/3080/4:20123 O ~ @ &

BEQ ©®© /¢

AUC UL 0 UL IS POl WAL, WIS LESISSU KLY KAt G e UYL GBI S UV U S S G G 22 U

world (CIA, 2011). Niger’s population s anticipated to double ‘mean. The recent rainfall increases are probably due o the @ .
ommen

A, Fill&sign

12 2

1960-89 Observed
» “ »
[
Ol S
Wi
Major millet and cow pea jor milletand cow pea
2 production zones . production zones

Figure 1. Climate change in Niger: The left map shows the average location of the June-September 500 millimeter rainfall isohyets for

196089 (light brown), 19902009 (dark brown), and 2010-39 (predicted, orange). The green polygons in the foreground show the main crop

production districts. The right map shows analogous changes for the June-September, 30 degrees Celsius air temperature isotherms.
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‘are planted here.

‘The rainfall st year is late and its distribution has been variable in time and space from April up to the end of July 2015. There was 3 general
retum of the rains in August and September. Drought sequences of more than 10 days occurred in places in all regions, at the beginning,
during and at the end of the season. Exceptionaly, the rains continued through October with, however, sgnificant geographical variability.

3
2.3 SEASONAL AGRICULTURAL CALENDAR

Insertpictorialversion of your country'sseasonal calendar (e.g. FEWSNET or athers). If possible, nclude major agricultural activities and refer specficaly to
drought prone crops. Make sure tocite your data source.

'SEASONAL CALENDAR FOR A TYPICAL YEAR IN NIGER
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Figure 4. Zones with High Irrigation Potential

Table 3. Summary of Agricultural Water jAreas in Niger

Managed area Exploited area 4

Category of management (ha) (ha)
'AHA (Amenagements Hydro-Agricoles)
(ONAHA) 13,850 12,7350
Commercialrrigation <1000 <1000
Small scale private irrigation 16,150 16,150°
PCS (Périmétres de Contre-Saison) 70,000 60,000"
Flood recession cropping ares, non-equipped 12,000 10,000
Total agricultural water-managed area”* 112,000 98,885
Collection of runoff water (water harvesting) 300,000 300,000
*Estimates based on 2005 Stratégie nationale du développement de {rigation
** Excludes commerciliigation

Convert and edit PDFs

‘Source: World Bank, 2009, Reproduced and adapted from MCC 2013, Note: “Managed area’ refers to area “with Acrabat Pro DC

equipped for irigation; “exploited area” is the extent actually cropped.
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