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Abstract

Knowledge of river flood risk in semiarid rural areas is often based on outdated, low-
resolution geoinformation. Consequently, identification of exposed settlements, assets
and risk-reduction measures remains challenging. This dataset provides up-to-date, fine-
grained information for a rural area spanning 931 km? that is exposed to flooding from the
Niger River and the Karma Wadi. The dataset includes information on (i) areas exposed
to the two flood types that characterise the river’s hydrological regime and flash floods
from the wadi, (ii) flood-prone crops, buildings and (iii) measures for risk treatment.
Discharge data, a 4 m horizontal-resolution digital elevation model, and two-dimensional
hydraulic modelling with BASEMENT were used to identify flood-prone areas. Visual
interpretation of high-resolution satellite imagery in Google Earth, together with field
inspections, enabled the identification of exposed assets. The Information System on Rural
Markets of Niger and house compensation values recognised during resettlement-related
works enabled asset valuation. Risk was expressed in monetary terms as the product of
flood probability and expected damage. Risk-reduction measures were identified with
stakeholders through a SWOT analysis and prioritised using eight criteria. The dataset can
support emergency plans, flood early warning systems, rescue and recovery operations
and flood risk management.

Dataset: https://data.mendeley.com/datasets/9v349h653n /6 (accessed on 1 June 2026).
Dataset License: CC-BY, 4.0

Keywords: early warning system; flood damage; flood exposure; hydraulic modelling; risk
assessment; risk evaluation; risk management; risk reduction; risk treatment
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1. Introduction

The increasing frequency and impact of river floods in Africa [1] call for open-access
information to support flood risk management. The available open datasets mainly concern
river discharge [2,3] and floodplain extension [4-6]. This information is released at the
global or continental scale but rarely at the local scale [7-9]. Consequently, coarse altimetric
and spatial resolution significantly affect risk estimation [10,11] and limit its use in flood
prevention, preparedness, response and recovery. This lack of information is acute where
large rivers cross densely populated or cultivated areas.

In Africa, the Niger River is the third-longest after the Nile and Congo Rivers (4167 km)
and second only to the Congo River in discharge (7900 m®/s). The 58 km stretch upstream
of the city of Niamey (Niger) is among the most densely populated and cultivated areas
along the river. However, over the past 15 years, catastrophic flooding has been more
frequent in this stretch [12] (Figure 1).
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Figure 1. Stretch of the Niger River covered by the dataset. The study area consists of the flood-
prone corridor along a 58 km reach of the Niger River upstream of Niamey, including the Karma
Wadi basin.
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To date, flood risk management along the Niger River has relied on three main sources
of information. Rapid emergency mapping [13,14] identifies the floodplain near the peak
of historic floods, but it captures only the main settlements and overlooks inundation
depth and exposed assets. The Niger flood damage database [15] provides information
on flooded assets by settlement since 1998. However, it does not localise individual
buildings or fields, nor does it specify the flood triggering factor responsible for the damage
(e.g., river inundation, flash flooding, or rainfall). More recently, Sentinel-2 images at flood
peaks have been combined with asset visual interpretation from high-resolution satellite
imagery and onsite inspections [16]. This approach, however, cannot account for flood
magnitudes exceeding those observed to date. Accurate delineation of the inundation edge
and depth for higher magnitude floods requires hydraulic modelling. The model is fed
with the river discharge and the digital elevation model (DEM). However, the commonly
used open-access Shuttle Radar Topography Mission (SRTM) DEM (2000, 30 m resolution)
is inadequate for rivers with numerous channels, as in the study area, because it does
not accurately present the current riverbank. Consequently, a higher-resolution DEM is
required to model the Niger River floods.

Flood risk management also requires the identification of object-specific assets, which
is rarely practised in rural areas of Low- to Medium-Income Countries (LMICs) [17,18].

The dataset includes river discharge probability, inundation extent and depth for
return periods of 10, 30, and 100 years for the local and Guinean floods that characterise
the river hydrology, exposed assets (buildings and crops), expected damage, priority risk-
reduction measures, residual risk, and Cost-Benefit Analysis (CBA). In addition, the dataset
includes hydrological information for the Karma Wadi basin, the main left-bank tributary
of the river in the section under analysis. The basin covers approximately 382 km?, with a
maximum flow length of about 36 km, a form factor of 0.295, and an average terrain slope
of approximately 17%. The data include the instantaneous unit hydrograph, the resulting
flood hydrographs, land cover, and extension according to three elevation classes.

The dataset covers flood-prone areas along a 58 km stretch of the River Niger and the
Wadi Karma basin, the largest tributary on the right bank, which causes damage to irrigated
crops at its confluence with the river. Information is also provided by the administrative
jurisdictions into which the study area is divided to support local prevention and recovery
from flood damage.

The dataset was produced from Earth Observations (PlanetScope to generate the
Digital Surface Model with 4 m of horizontal resolution, Google Earth to identify assets,
Sentinel-2 to validate the flood zone), Niger River discharge and rainfall from stations, field
inspections to validate exposed assets, agricultural statistics to estimate the value of assets,
and discussions with riverside municipalities to identify risk treatment. The dataset was
produced for the Flood Early Warning Local System in the Sahel (SLAPIS) project, which is
developing an impact-based early warning system (EWS) along the Niger River and its
main tributaries.

The public release of the dataset has five main benefits.

i.  The dataset provides the baseline for monitoring assets exposed to floods with return
periods (RPs) of 10, 30 and 100 years. The Civil Protection Agency (CPA), the Ministry
of the Environment, Hydraulics and Sanitation (MEHS), the Authority of the Niger
River Basin, the AGRHYMET regional centre, and researchers can reuse these data.

ii.  Exposed assets organised by type, flood frequency, local jurisdiction and settlement
enable the evolution of the flood EWS to an impact-based EWS [19,20]. They also
support flood rescue and recovery operations and the preparation of local emergency
plans. The data can be reused by the CPA, MEHS, five local governments along the
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ii.

iv.

Niger River, the United Nations Office for the Coordination of Humanitarian Affairs,
and scholars engaged in comparative studies in semiarid rural contexts.

Maps show crops and buildings exposed to inundation depths less than 1 m, between
1 and 2 m and greater than 2 m. Local and regional governments can reuse these maps
to support community flood-prevention efforts.

Flood risk maps can be applied directly to zoning regulations in municipal plans
(Plan de Sauvegarde, in French) and regional civil protection response organisation
plans (Plan ORSEC, in French). Local and regional governments can reuse these
maps directly.

Risk-reduction measures provide guidance for local governments and development
partners aiming to reduce flood risk locally. This information can be directly reused
by the relevant stakeholders.

2. Data Description

The dataset includes the inundation edge and depth (shapefiles and -PNG) for 10, 30

and 100-year RPs of local and Guinean floods, as well as a 100-year RP for Karma Wadi
flash floods, exposed assets (spreadsheets and shapefiles), expected damage (spreadsheets)
and risk-reduction measures (Figure 2, Table 1).

| Input | | Dataset stage | | Output | | Format |
Hazard |
| Discharge Inundation extent
Hydraulic model Shapefile
| Digital Surface Model Inundation depth
Crops Xlsx
| Google Earth H Exposure H Buildings | Shapefile

Field inspection

Damage H \,/Aarﬁjae 1 xlsx

| Rural market info system

| SWOT analysis of measures

Measures

Discharge probability H Risk H \'2 ﬁl ae — xlsx

Residual risk — xlsx

Risk reduction
Measures cost Cost-benefit

Figure 2. Workflow diagram.

2.1. Flood Risk Along the Niger River (Shapefiles)

All shape files included in the dataset use the same Coordinate Reference System

(CRS), namely WGS 84/UTM Zone 31N (EPSG:32631), except for the flood-prone buildings
layer, which is provided in the geographic coordinate system WGS 84 (EPSG:4326).

Flood-prone buildings (zipped folder) contains shapefiles of buildings prone to flood
events by return period, as identified from very high-resolution satellite images from
February 2024, available in Google Earth Pro (GEP).

Flood-prone crops (zipped folder) contains shapefiles of irrigated crops prone to flood
events, identified by shape and texture from high-resolution GEP satellite images from
February 2024 and verified through field inspections in February 2025.
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e Niger River flood edge (zipped folder) contains shapefiles of areas prone to local and
Guinean flooding at RP10, RP30 and RP100, resulting from two-dimensional (2D)
hydraulic modelling with BASEMENT and a Digital Surface Model (DSM) at 4 m
horizontal resolution.

o Water depth Guinean flood RP100 years (zipped folder) contains the inundation depth
for Guinean flooding with RP100 years, which is derived from 2D BASEMENT hy-
draulic modelling.

o Water depth local flood RP100 (zipped folder) contains the inundation depth for local
flooding with RP100 years, which is derived from 2D BASEMENT hydraulic modelling.

Table 1. List of shapefiles, spreadsheets and PNG files associated with the dataset titled “Flood
Risk Along the Niger River Upstream of Niamey”. The following Supporting Information can be
downloaded at: https://data.mendeley.com/datasets/9v349h653n/6 (accessed on 1 June 2026).

Category File or Table Names Description

Flood risk assessment Table S1 Eg{a}{i-:i}:;edﬂs?r(:ger;;; S s('s)flsssxr;lents in LMICs
River discharge Table S2 ‘I}Vii‘fﬁchgsf&agfg ;?(filfgg ;aezstumean floods
Karma Wadi $232 gi %_rllzgal;?t%fél;ééxlllsrl)(i)’c hydrograph (.xIsx)

Inundation edge

Inundation edge by local and Guinean floods

Niger River flood edge-zip with RP10, 30 and 100 years

Water depth Guinean flood RP 100.zip Inundation depth of a Guinean flood RP100

. hapefiles)

Inundation depth (shap .

Water depth local flood RP 100.zip Inunda’gon depth of a local flood RP100
(shapefiles)

Settlements Figure 1S.png and Figure 2S.png Flood-prone settlements (PNG)
Flood-prone crops.zip Crops (shapefiles)
Table S5 Crops (.xlsx)
Flood-prone buildings.zip Buildings (shapefiles)

Assets Table S6 Buildings (.xlsx)
Table S7 Crops by inundation depth (.xlsx)
Table S8 Building footprint by inundation depth
Table S9 Buildings number by inundation depth

Damage Tables 510 and S11 Expected economic damage (.xIsx)

Risk Table S12 Risk level (.xlsx)
Table S13 SWOT of potential measures (.xlsx)

M Table S14 Priority measures (.xIsx)

easures ) .
Table S15 Karma Wadi area for water and soil
conservation (WSC)(.xIsx)
. . Residual risk by local and Guinean floods
Residual risk Table S16 with RP 10 and 100 (xIsx)
Cost_benefit Table S17 Risk treatment CBA by local and Guinean

floods RP10 and 100 years (.xlsx)

2.2. Flood Risk Along the Niger River (Spreadsheet)
Niger-FRA-Tables S1-517 (.xlsx) contains 17 spreadsheets:
e  S1: Seventy-eight flood risk assessments developed in rural LMICs since 2010.
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e  S52: River discharge by type and probability at three stations and one location on the
Karma Wadi.

e  53: Karma Wadi hydrogram.

e  54: Instantaneous unit hydrographs at the hourly time scale for the Karma Wadi basin.

e  55: Sweet potato, pumpkins, pond rice, and horticulture in February 2024 prone to
local and Guinean flooding assessed under each RP for local jurisdiction (Bitinkodji,
Gotheye, Karma, Kourteye, Namaro).

e  S6: Number and footprint (m?) of buildings exposed to local and Guinean floods
(RP10, RP30 and RP100), organised by settlement and local jurisdiction.

e S57: Sweet potato, pumpkins, traditional rice, horticulture that can be flooded at
inundation depths < 1, 1-2 and >2 m according to local and Guinean floods with RP10,
30 and 100 years in Bitikondji. Gotheye, Karma, Kourteye and Namaro jurisdictions.

e  S8: Footprint of buildings (m?) that can be flooded at water depths < 1, 1-2 and >2 m
by local and Guinean floods (RP10, RP30 and RP100), organised by local jurisdiction
(Gotheye, Karma, Kourteye, Namaro).

e 59: Number of buildings that can be flooded at water depths < 1, 1-2 and >2 m by local
and Guinean floods (RP10, RP30 and RP100), organised by local jurisdiction (Gotheye,
Karma, Kourteye, Namaro).

e  510: Expected damage of local and Guinean floods RP10, RP30 and RP100, modelled
with PlanetScope and SRTM DSMs.

e  S511: Expected economic damage (EUR) to horticulture, pumpkins, traditional rice and
sweet potato irrigated crops and buildings for Bitikondji, Gotheye, Karma, Kourteye
and Namaro local jurisdictions.

e  S512: Risk level for local and Guinean flood with 10, 30 and 100 years RP by Bitinkodji,
Gotheye, Karma, Kourteye and Namaro local jurisdictions, expressed in Euros.

e  513: Strength-Weakness—Opportunities-Threats analysis conducted on 12 November
2025 with mayors, agricultural officers, water and sanitation officials, as well as AHA
(Aménagement Hydro-Agricole) managers of Gotheye, Karma, Kourteye and Namaro.

e  S514: Priority measures established with representatives of the four jurisdictions on
12 November 2025 using eight criteria.

e  S515: Karma Wadi basin treated with trapezoidal bunds, half-moons and stone lines as
of February 2024, area by altitude and map of altitude classes and sub-basins.

e  516: Residual risk by Guinean and local floods with RP10 and RP100 by Bitinkodji,
Gotheye, Karma, Kourteye and Namaro local jurisdictions.

e  517: CBA of the risk treatments for local and Guinean floods (RP10 and RP100), and the
benefit—cost ratio for AHA and settlements, by Bitinkodji, Gotheye, Karma, Kourteye
and Namaro local jurisdictions.

2.3. Flood Risk Along the Niger River (PNG Files)

e  Figure 1S: Flood-prone settlements between the Dargol-Niger and Sirba-Niger conflu-
ences, numbered sequentially as in Table Sé6.

e  Figure 2S: Flood-prone settlements between the Sirba—Niger confluence and Niamey,
numbered sequentially as in Table S6.

3. Methods

The dataset was produced in four stages: hazard assessment, damage estimation, risk
analysis and risk evaluation. The hazard was determined through hydrological analysis.
The damage was estimated using river discharge and RP combined with DSM in hydraulic
modelling, and the value of the exposed assets. Risk analysis calculates the level of risk
as the product of the flooding probability (1/RP), which is derived from the hydrological
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analysis, and the expected damage. Risk evaluation incorporated risk-reduction measures
informed by local knowledge and assessed the residual risk and the CBA.

3.1. Hydrological Analysis

The medium-Niger River crosses a hot, semiarid region, with a rainy season lasting
from June to September. During this period, tributaries cause local flooding. Conversely,
rainfall in the upper river, in Guinea and Mali, leads to the Guinean flood [12] during the
dry season from November to February. The two flood peaks occur at completely different
times of the hydrological year and never overlap. Over the last two decades, the local flood
peaks at the Niamey gauge have exceeded the Guinean flood peaks in magnitude, reaching
2438 m3/s compared to 2215 m?3 /s in the 2024-2025 hydrological season.

Discharges for RP10, RP30, and RP100 years for the Niger River and its Sirba and
Dargol tributaries were calculated using MEHS (Niger) data. These data were detrended
and corrected [16], and the target RP discharges were estimated by fitting the generalised
extreme value statistical model (Table S52). Owing to the limited data for the Dargol River,
its target discharge values were derived by scaling those of the Sirba River.

Pluvial flooding in the Karma Wadi basin was analysed using daily rainfall data from
the Karma station from the National Meteorological Directorate. RP30 and RP100 rainfall
events were estimated using the metastatistical extreme-value distribution [21] to construct
an hourly hyetograph using the Chicago method. The Horton method, which uses local
parameters [22], was subsequently applied to calculate the net hyetograph. The resulting
hydrograph was generated with the instantaneous unit hydrograph method (Table S2)
implemented in a Geographic Information System (GIS) using a PlanetScope-derived DSM.

3.2. DSM Generation

A high-resolution (4 x 4 m) DSM was generated from PlanetScope daily, nearly global
stereo imagery provided by the Planet Labs satellite constellation, with a spatial resolution
of approximately 3 m and a ground sampling distance (GSD) of 3—4 m (Figure 3).

13°52'N

1°28'E

13°31'N

PLANET DSM (4x4 m Resolution)
Elevation

287 meters
164

Niger River

Sirba River
Dargol River
—— State Road
[ study area (665 km2)
w  ESRI Hillshade
§ OSM Standard

CRS EPSG: 32631

0 2.55km

|_|_|'1¢

2°0E

Figure 3. Digital Surface Model generated by high-resolution PlanetScope images over the Niger
River and the Karma Wadi.
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The DSM was generated using a bi-stereo matching workflow [23]. Owing to the
scarcity of permanent global navigation satellite system stations near the study area, ground
control points were extracted from the global SRTM DEM. These points were iteratively
identified using map-to-image projections based on known geographic coordinates and
elevations. The terrain features between the stereo images were automatically identified
using hierarchical multiscale image matching in the Environment for Visualising Images
(ENVI). Only the near-infrared band was used for image matching, as water bodies appear
dark and are easily distinguishable. These tie points were subsequently used to establish
epipolar geometry, align the conjugate points along a single axis, and generate the DSM. The
DSM was georeferenced to the Universal Transverse Mercator 31N /WGS84 (EPSG:32631)
projection, and all stereo-pair DSMs were mosaicked to produce a continuous elevation
surface covering the entire study region.

3.3. Hydraulic Analysis

Hydraulic simulations were performed using the BASEMENT 2D hydraulic model.
First, the computational domain was discretised into an unstructured triangular mesh,
defined using breaklines, boundary-condition lines and the DSM. Breaklines delineated
the computational domain and subdivided it into polygons with homogeneous roughness
and a target element size. Boundary-condition lines identified model boundary segments
where inflow or outflow were prescribed. The DSM was used to interpolate the bed
elevation at the mesh nodes. Since a DSM was used instead of a Digital Terrain Model
(DTM), the discharge correction technique proposed by Choné et al. [24] was applied to
the Niger River simulations to account for the incomplete representation of the riverbed.
For the Karma Wadi simulations, the DSM was produced during a dry period, when the
ephemeral channels were not conveying water. Moreover, the semi-arid environment and
low vegetation density make the DSM a suitable approximation of the terrain surface. After
mesh generation, roughness values were assigned to each polygon, and the boundary
conditions were specified. The model was then run for the three RP discharges of the local
and Guinean floods of the Niger River, as well as for two RP discharges for the Karma
Wadi basin. The resulting water depths were exported to Quantum GIS for visualisation
and extraction of the flood extent (Niger River flood edge and water depth folders). The
water-depth rasters were exported with a 4 m cell size, consistent with the spatial resolution
of the DSM used for elevation interpolation, thereby avoiding an artificial increase in spatial
precision beyond what is supported by the topographic input data.

3.4. Sensitivity Analysis

To assess the sensitivity of the hydraulic results to the vertical accuracy of the Planet
DSM, a control analysis was conducted using auxiliary topographic data from previous
research [25]. A drone DSM with 0.08 m horizontal resolution was produced for the Touré
settlement, located along the Sirba River, approximately 34 km upstream of its confluence
with the Niger River. The Sirba River is a major tributary of the Niger, and its lower reach
lies in the same geomorphological and climatic setting as the Niger study area; furthermore,
the same Planet DSM dataset covers both rivers. The Touré drone DSM captures a 1.8 km
river reach, including the riverbed, and was therefore used as a high-resolution topographic
benchmark against which the Planet DSM could be evaluated. Thirteen cross-sections were
drawn along the control reach to compare the terrain elevations of the two DSMs (Figure 4).

Two representative cross-sections, Sections 4 and 8, were selected to illustrate the
vertical comparison between the drone and Planet DSMs (Figure 5). Since both elevation
datasets are Digital Surface Models (DSMs) rather than DTMs, local peaks may appear
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in the profiles due to surface features such as trees or buildings. These features are more
clearly captured by the high-resolution drone DSM.

C—3 Areacovered by the DSM generated by a drone
= River
Cross-sections for terrain elevation comparison

Figure 4. Cross-sections of the Sirba River in Touré, along which the DSM generated from PlanetScope
imagery was compared with the DSM generated from drone imagery.

The drone and Planet DSMs were subsequently used as topographic inputs for 2D
simulations of the control reach. Six discharges ranging from 500 to 1300 m?/s were
simulated to assess the sensitivity of the hydraulic results to the topographic input. The
mean residual error decreased from 0.35 m at Q = 500 m>/s to 0.14 m at Q = 1300 m3/s,
representing approximately 5% of the simulated water depths at design discharge. For
reference, an independent roughness sensitivity test revealed that increasing Manning’s
n from 0.04 to 0.045 produced depth changes in the same order (0.25-0.45 m). The DSM-
induced residual uncertainty is therefore comparable to the roughness uncertainty inherent
to any 2D hydraulic model, confirming that the corrected Planet DSM does not introduce a
disproportionate error into the flood simulations.

3.5. Expected Damage Analysis

Within the flood zones for each flood and RP, crops and buildings were identified by
visually interpreting GEP imagery from February 2024. Fields were classified by shape and
texture. Land inspections at 24 sites during the February 2025 flood verified crop types,
resulting in five crop classes: AHA rice, traditional rice, horticultural crops, pumpkins, and
sweet potatoes (Table S5). The surface area and number of assets exposed to inundation
at each flood depth were subsequently calculated (Tables S6-59). The benefits of using a
higher-resolution DSM compared with the commonly used SRTM DEM were quantified in
terms of the number of exposed locations and expected damage (Table 510).

Settlements were named according to the geographical coordinates reported in the
national directory of localities (ReNaLoc) [26]. Three out of 43 settlements could not be
located in the national directory and therefore remain unnamed.

The expected damage to crops and buildings was estimated using the agricultural
market information system (SIMA) [27,28] and the compensation recognised for major
works requiring resettlement [29] (Table S11). The peak stage of the local flood lasted one
to two days, and the peak of the Guinean flood lasted more than a month. Crops that
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200.0
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remain submerged for such a long period of time, regardless of their stage of growth [30],
are considered a total loss. Almost all the buildings are made of adobe. When adobe walls
come into contact with water, even for a short time, they collapse, resulting in the complete
loss of the structure.

Cross-section 4

P

= Drone DSM
\ = = Planet DSM

1 B . 4 1 = : & 1 4 L 4 1
100 200 300 400
Distance (m)

Cross-section 8

P

= Drone DSM
= = Planet DSM

100 200 300 400
Distance (m)

Figure 5. Elevation comparison of the drone and the PlanetScope DSMs on Sections 4 and 8 along the
Sirba River in Touré.
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3.6. Risk Analysis

The risk was calculated for each local government as the product of the hazard and
the expected damage expressed in monetary terms [31-34] (Table S12).

3.7. Risk Evaluation

A SWOT analysis with stakeholders from four municipalities identified appropriate
measures (Table S13), based on strategies commonly employed in semiarid areas [35,36],
and prioritised them using eight criteria (Table S14).

Finally, based on the required quantity of measures (Table S15), residual risk
(Table S16) and the benefit—cost ratio for risk reduction (Table S17) was calculated. The
quantified benefits included annual per capita savings in healthcare expenses reported
in the literature [37-39]. A 10-year horizon was adopted, reflecting the typical lifespan
of the measures without maintenance, which was reduced to four years for half-moon
structures [40]. Each measure was assumed to be implementable within one year. The net
present value was calculated using the 5.5% legal discount rate established by the Central
Bank of West African States for Niger [41]. A ratio greater than one indicates that the risk
reduction is economically justified.

3.8. Validation

Flood edges were validated by overlaying the modelled flooded areas on 20 August
2024 and 16 February 2025, with those detected using the modified normalised difference
water index applied to Sentinel-2 images. The flooded areas for these two datasets were
generated using the BASEMENT 2D hydraulic model, with the corresponding river dis-
charge entered for each date. The correspondence between the modelled and observed
edges was quantified using the index F = (Smod(N\Sobs)/(Smod|JSobs) x 100 [42], where
Smod and Sobs denote the predicted and observed flooded areas, respectively. The index
ranged from 55% to 68% across floods, substantially higher than the values obtained using
the SRTM DEM for the same area and discharge rate with the same hydraulic model.

3.9. Limitations

Data scarcity poses a significant limitation to this work. Data from one basin (Sirba)
were used as a proxy for another basin (Dargol). Although this approach can be justified
using established methods, it increases the uncertainty of the results. Moreover, the
hourly rainfall data were retrieved by theoretically downscaling the daily data, introducing
additional uncertainties.

Although the DSM resolution is considerably higher than that typically used in semi-
arid rural areas, it remains lower than the 1 m resolution commonly applied in the Global
North, which can only be achieved with expensive commercial DEMs. Producing DSMs at
such high resolutions (<1 m) requires costly airborne campaigns and special flight permis-
sions, which limit their feasibility along the Niger River. The dataset does not identify the
few buildings constructed with durable materials.

4. User Notes

All shapefiles are raster-derived. The process used to generate the shapefiles and the
semantic meaning of the geometries are specified in the metadata included in each layer.
Shapefiles, .xIsx, and .PNG files can be linked to display settlements, buildings, and crops
exposed to local and Guinean flooding, with RPs 10, 30, and 100 years depending on the
depth of flooding (Figures 6-8).
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Figure 7. Link between flood-prone crops by water depth (XLS), their geographical location (PNG)

and crops with associated water depth (shapefile).
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Figure 8. Map of buildings and fields at risk of flooding from the T100 Guinean flood, based on flood
depth in the case of Silboli, municipality of Kourteye.

5. Conclusions

This paper presents a new dataset on flood risk along a 58 km stretch of the densely
populated and cultivated Niger River, which is strategic for the food supply of the large city
of Niamey. The exposed assets and expected damage from the three flood scenarios for each
of the two flood types that characterise the hydrological regime of the Niger River provide
a level of detail not previously available in datasets for LMICs. These results were obtained
using a higher-resolution DSM than the conventional SRTM and ALOS PALSAR DEMs,
photointerpretation of very high-resolution satellite imagery, and ground verification. The
assessment of the modelled floodplain extension compared with that observed in Sentinel-2
images shows a coincidence of up to 68%, a value significantly higher than that achieved
with the SRTM and ALOS PALSAR DEMs. The sensitivity of the DSM produced by the
drone results in a vertical average error of the floodplain of 0.14-0.35 m, depending on the
river discharge (500-1300 m3/ s). This dataset, with respect to the floods, can contribute to
prevention, preparedness, response and recovery along the Niger River. It can enable the
construction of an impact-based flood EWS. More generally, this dataset can be extended
to other sections of the Niger River and along the tributaries that cause the most flood
damage, such as the Sirba River.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /data.mendeley.com/datasets /9v349h653n/6 (accessed on 1 June 2026), Tables S1-517,
Figures 1S and 2S.
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