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The objective of this study is to analyze the dynamics of the Niger 

riverbed occupationin Niamey. The methodology used is based on the 

processing of satellite images and their interpretation. The results 

showed, between 1973 and 2018, a reduction of the free riverbed (from 

2415.28 ha in 1973 to 1952.88 ha in 2018; i.e. a regression of 29.91 ha) 

following its progressive occupation by irrigated crops, dwellings and 

islands, of about 10.27 ha/year. The islands surface area increase 

reflects the silting of the river. This silting up causes the river to 

overflow and worsens flooding. 

 
Copy Right, IJAR, 2021,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Niamey, like the major Sahelian metropolises is now faced with major flooding causing many human, infrastructural 

and economic losses(Nouaceur, 2015). These floods are directly related to the amount of rainfall and runoff (Boko et 

al., 2017), the soil impermeability (Montoroi, 2012; HassaneYaouet al., 2018), the filling of the riverbed which 

represents its container (ABN, 2013; Boko et al., 2017) but also to human being. Indeed, the demographic growth, 

the development of socio-economic activities in the riverbed and the anarchic urbanization that has causedan 

extension of dwellings in the riverbed have increasedthe severity of flood-related damage (Descroix et al., 2012; 

Descroix et al., 2015; Alou, 2018). Theaimof this study is to analyzethe dynamics of the occupation of the River 

Nigerbed. Specifically, it consists of delineating the riverbed, to describethe state of the occupation of the riverbed, 

and to determinethe changes occurred in the riverbed occupation. 

 

Presentation of the study area:- 

The River Niger with 4200 km in length is the third longest river in Africa (Mahé et al., 2011). Its active basin 

covers nearly 2000000 km
2
 over nine countries: Benin, Burkina Faso, Cameroon, Chad, Côte d'Ivoire, Guinea, Mali, 

Niger and Nigeria (Adamou et al., 2015).  

 

The city of Niamey is one of the largest cities bordering the River Niger. This study concerns the portion of the 

River Niger covering the city of Niamey. In this locality, the population practices market gardening and rice 

cultivation in the riverbed. In addition to these activities, the riverbed is also the object of an anarchic occupation by 

the population, which builds its dwellings there. It also presents islands that are more pronounced during the low 
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water period. The riverbed concerned by the study was delimited in reference to the extension zone of the 2012 

flood (Figure 1). 

 

 Figure 1:- Map of the River Nigerbed in Niamey. 

 

Materials And Methods:- 
The methodological approach adopted is based on mapping. Satellite remote sensing was used for this purpose. 

 

Data used: 

Thedata used for the mapping of the riverbed occupation are Landsat satellite images that are obtained from the 

MSS (Multi Spectral Scanner), ETM (Enhanced Thematic Mapper) and OLI-TIRS (Operational Land Imager and 

Thermal Infrared Sensor) sensors. These types of data have been used by several authors to map land occupation 

(Akognongbe et al., 2014; Avakoudjo et al., 2014; Kpedenou et al., 2016; Kpedenou et al., 2017; Agbanou et al., 

2018). These are the images of the low water periods (month of April) of the years 1973, 1986, 2002 and 2018 

downloaded from the USG (United States Geological Survey http://earthexplorer.usgs.gov/) website (Table 1). 

 

Table 1:- Characteristics of the images used. 

Satellite Sensors Path Row Resolution (m) Date 

Landsat-1 MSS 207 51 60 21/04/1973 

Landsat-5 MSS 193 51 60 10/04/1986 

Landsat-7 ETM 193 51 30 30/04/2002 

Landsat-8 OLI TIRS 193 51 30 18/04/2018 

Google Earth image - - - - 30/08/2012 

 

Delimitationof the riverbed: 

To analyze the dynamics of the riverbed occupation, a reference area was defined. The 2012 flood event in Niamey, 

being considered exceptional (Bouzou Moussa et al., 2016; AbdouAlou, 2018), the flooded area was taken in this 

study as the major riverbed. The Google Earth image of August 30, 2012 was therefore used for the delineation of 
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the riverbed. This choice is justified by the fact that the flooding started on August 18 and extended until the end of 

August. The Kml file obtained by digitizing the limits of the flood, was imported into ArcGis 10.3 and then 

transformed into a Shapefile. The latter was then superimposed on Landsat images to delineate the riverbed. 

 

Satellite imagesprocessing: 

The Landsat images were processed by the use of three-band composition (4, 3, 2 for the 1973, 1986, and 2002 

images; 5, 4, 3 for the 2018 image) using ArcGis 10.3 software. Training plots were delineated through the 

identification of the different units participating in the occupation of the riverbed (Table 2). Indeed, dwellings, 

irrigated crops and islands occupy the riverbed. The training plots thus delimited were used to create spectral 

signatures. These signatures were used to classify the images using the maximum likelihood supervised 

classification method. Corrections were then made to the classified images by comparing them to the ground truth to 

produce the riverbed occupancy maps. The surface areas of the riverbed occupancy units were calculated in 

ArcGis10.3 and their rates of change were estimated. 

 

Table 2:- Description of the riverbed occupation units. 

Types of occupation of the riverbed Description 

Free riverbed Space available for river flow 

Occupied riverbed 

 

Irrigatedcrops Market gardening (rice fields and vegetable 

garden) 

Dwellings 

 

Buildings and constructions for residential use 

Islands Expanse of dry land emerged in the waters of 

the river 

 

Results:- 
The maps of the occupation of the riverbed made it possible to describe the states of the riverbed and determine the 

changes that have occurred in the occupation of the riverbed (Figure 2). 

 

States of occupation of the riverbed: 

State of occupation of the riverbed in 1973: 

Irrigated crops and dwellings cover 574.65 ha and 26.97 ha respectively, i.e. 18.69% and 0.88% of the mapped area 

(3074.26 ha). As for the islands, the most remarkables are three (3) and are all centered on the minor riverbed. Their 

surface area covers 57.36 ha, which represents 1.87% of the mapped surface. Thus, in 1973, 21.44% (658.98 ha) of 

the riverbed was occupied by irrigated crops, dwellings and islands (Figure 3). The free riverbed represents 2415.28 

ha, or 79% of the mapped surface. 

 

State of occupation of the riverbed in1986: 

Irrigated crops cover 24.11% (741.25 ha); dwellings and islands occupy 2.03% (62.16 ha) and 1.83% (56.38 ha) of 

the mapped area respectively. The occupation of the riverbed by irrigated crops, dwellings and islands is then 

estimated at 859.79 ha, i.e. 28% of the mapped area (Figure 3). The free riverbed decreased in area by 200.81 ha, i.e. 

a regression of 8.31%. This regression of the riverbed occurred in favor of irrigated crops and dwellings.  

 

From 1973 to 1986, irrigated crops and dwellings increased from 574.65 ha and 26.97 ha to 741.25 ha and 62.16 ha 

respectively, i.e. increases of 28.99% (166.6 ha) and 130.48% (35.19 ha). The surface area of the islands has 

changed little (57.36 ha and 56.38 ha). Thus, from 1973 to 1986, the occupation of the riverbed by irrigated crops, 

dwellings and islands increased by 200.81 ha, i.e. an increase of 30.47%. This resulted in a considerable decrease (-

200.81 ha) of the free riverbed. 

 

State of occupation of the riverbed in2002: 

The free riverbed represents 2342.45 ha, i.e. 76% of the mapped area. The remaining 24% is occupied by irrigated 

crops, dwellings and islands. They represent respectively 572.30 ha, 100.64 ha and 58.87 ha; i.e. 18.62%, 3.27% and 

1.91% of the mapped area. The changes in the occupation of the riverbed from 1986 to 2002 show a considerable 

reduction in the area of irrigated crops from 741.25 ha in 1986 to 572.30 ha in 2002, i.e. a loss of 168.95 ha. On the 

contrary, the dwellings and islands have increased. Their areas increased from 62.16 ha and 56.38 ha in 1986 to 

100.64 ha and 58.87 ha in 2002, i.e. increases of 61.90% and 4.42% respectively.  
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Overall, from 1986 to 2002, the occupation of the riverbed decreased by 127.98 ha;from 859.79 ha in 1986 to 

731.81 ha in 2002, which lead to an increase in the free riverbed from 2214.47 ha to 2342.45 ha. 

 

State of occupation of the riverbed in2018: 

In 2018, the free riverbed represents 1952.88 ha; i.e. 64% of the mapped area. The occupation of the riverbed is 

estimated at 1121.38 ha (36%) shared between irrigated crops, dwellings and islands. Irrigated crops cover 926.46 

ha (30.14%); dwellings and islands occupy 108.56 ha (3.53%) and 86.36 ha (2.81%) respectively. The free riverbed 

decreased by 389.57 ha from 2342.45 ha in 2002 to 1952.88 ha in 2018; i.e. a loss of 16.63%. The regression of the 

free bed is related to the increase in the areas of irrigated crops, dwellings and islands; they increased from 572.30 

ha, 100.64 ha and 58.87 ha in 2002 to 926.46 ha, 108.56 ha and 86.36 ha in 2018 respectively. It is mainly the 

upstream and middle islands that have increased.  

 

From 2002 to 2018, the riverbed occupation then increased from 731.81ha to 1121.38 ha, i.e. an increase of 389.57 

ha. 

 

Changes in riverbed occupation from 1973 to 2018: 

The spatio-temporal evolution of the different units highlighted the changes in the occupation of the riverbed from 

1973 to 2018. Thus, the occupation of the riverbed has increased considerably. It has increased from 658.98 ha to 

1121.38 ha, i.e. an increase of 70.17% and an average annual growth of 10.27 ha. This occupation is dominated by 

irrigated crops, followed by dwellings then islands (Figure 3). This results in a reduction of the free riverbed. The 

latter has decreased from 2415.28 ha to 1952.88 ha, i.e. a decrease of 462.4 ha (29.91%) and an average annual 

regression of 10.27 ha. 

 
Figure 2:- Occupation maps of the riverbed in Niamey. 
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Figure 3:- States of the riverbed from 1973 to 2018. 

 

Discussions:- 
The study of the dynamics of the occupation of the riverbed revealed a dynamic of the occupation of the riverbed 

between 1973 and 2018. This dynamic is related to an extension of dwellings, irrigated crops and islands. The 

extension of irrigated crops occurred precisely between 1973 and 1986, and between 2002 and 2018. That of the 

islands occurred between 1986 and 2018, and throughout the period covered by the study (1973-2018) for dwellings. 

The increase of dwellings between 1973 and 2018 could be explained above all by the migration of people from the 

countryside to the city of Niamey, supplemented by demographic growth. Indeed, following the droughts of the mid-

1970s, Niamey, like many of the Sahelian capitals, experienced a significant migratory flow emptying the 

countryside for the city in search of a better life (Issaka, 2015).Population growth therefore induces rapid urban 

growth that is difficult to control. It gave rise to the use of the riverbed for building purposes. The extension of 

dwellings between 2002 and 2018, the surge in land prices pushed the population to a great predation of the public 

domain of non-habitable areas (Issaka, 2010) and of the riverbed despite the damaging of dwellings by flooding. 

This extension can be associated with the land speculation experienced by Niamey.  

 

Between 1973 and 1986, and between 2002 and 2018, the increase in irrigated crops observed could be linked to the 

withdrawal of water from the minor bed of the river following the drop in its flow and to the various state policies 

which encouraged the practice of market gardening necessary for the local consumption (Daouda, 2015). Unlike 

these periods, between 1986 and 2002, irrigated crops declined. Dwellings, on their part, have witnessed a small 

increase between 2002 and 2018 (100.64 ha to 100.56 ha). The period 1986-2002 encompassed the period of the 

return of observed rainfall (Sighomnou et al., 2017). It then coincides with recurrent floods which affected Niamey 

in 1994, 1996 and 1998 for example (Bouvier, 2004; Issaka, 2010). As for the period 2002-2018, it is after the 

period of return of precipitation and coincides with the floods of 2010, 2012, 2013 and 2017.These floods caused 

significant damage to irrigated crops and dwellings, which lead to their regression and slow progress, respectively. 

Banco dwellings represent the most dominant type of habitat in the riverbed and the most destroyed by flooding. 

Between 1986 and 2002, a significant part of dwellings collapsed following the floods of 1994, 1996 and 1998 were 

rebuilt, which could explain the considerable increase in their area during this period (62.16 ha to 100.64 ha). This is 

not the case for the period 2002-2018 where some inhabitants even abandoned the place because of the recurrence of 

flooding and the fear of living through other dramatic events similar to that of 2012 again, for example (AbdouAlou, 

2018). In addition, the increase in the area of the islands between 1973 and 2018 could be related to the accretion of 

sediments deposited in the river which backfills the bottom of the river and makes the islands bigger. This was 
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observed by Daouda (2015) at MadarounfaLake in Maradi region. It is therefore a phenomenon that can occur in a 

closed system as well as in an open system. 

 

Conclusion:- 
The dynamics of the riverbed occupation revealed an increase in the riverbed occupation units, in particular irrigated 

crops, dwellings and islands. Between 1973 and 2018, the occupation of the riverbed by these units increased from 

658.98 ha to 1121.38 ha, which represents an increase of 70.17% and an average annual growth of 10.27 ha. This 

leads to a reduction in the expanse of the free riverbedand its depth. As a result, the river easily overflows its minor 

bed and submerges the riparian lands. This phenomenon continues, and could increase the recurrence and severity of 

flooding unless measures are taken. 
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