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Table 1: Overview of Datasets used in this study
	Dataset
	Type of data
	Spatial resolution
	Source

	Meteorological data
	Daily Rainfall
	Point data (23 Station)
	Meteorological Agency (Ghana, Cote D'ivoire, Burkina Faso)

	
	Intensity-Duration-Frequency (IDF) curves
	Point data (3 stations)
	Ghana Meteorological Agency

	Hydrologic data
	Daily Streamflow
	Point data (4 stations)
	Hydrological Services Department (Ghana)

	
	Rating Curve
	Point Station (Chache) on Black Volta Basin
	Hydrological Services Department (Ghana)

	Spatial data
	DEM data
	30 m
	USGS Earth Explorer (http://www.usgs.gov/)

	
	Soil data
	N/A
	International Council for Research in Agroforestry (ICRAF) (http://landscapeportal.org/)

	
	Landsat (ETM+) satellite images (2020)
	15 m
	USGS Global Visualization Viewer (USGS GLOVIS) (http://glovis.usgs.gov/).




Table 2: Flood events selected for calibration and Validation
	Events
	Start Date
	Start Time
	End Date
	End Time
	Remark

	Event 1
	01 July 1996
	00:00
	30 November 1996
	00:00
	Calibration

	Event 2
	01 July 2007
	00:00
	30 November 2007
	00:00
	Calibration

	Event 3
	01 July 1999
	00:00
	30 November 1999
	00:00
	Validation

	Event 4
	01 June 2010
	00:00
	30 November 2010
	00:00
	Validation



Table 3: General performance rating for recommended statistics (Hussain et al., 2021; Ouédraogo et al., 2018)
	S/N
	Performance Rating
	NSE
	Vp / (%)
	Qp (%)
	PBIAS (%)

	1
	Very Good
	0.75 – 1
	< ± 10
	< ± 15
	< ± 5

	2
	Good
	0.65 – 0.75
	± 10 - ± 15
	± 15 - ± 30
	± 5 - ± 10 

	3
	Satisfactory
	0.50 – 0.65
	± 15 - ± 25
	± 30 - ± 40
	± 10 - ± 15

	4
	Unsatisfactory
	< 0.50 
	> ±25
	> ±40
	> ± 15




	[bookmark: _Toc84010703]Table 4: Calculated and optimized basin parameters of catchment for calibration and validation 

	 (a:1996)
	Baseflow
	Loss
	Transform
	Routing

	
	Initial Discharge
	Ratio to Peak
	Recession Constant
	Curve Number (CN)
	Initial Abstraction
	Lag Time
	
	Manning's n

	Sub-basin
	Initial
	optimized
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Reaches
	  Initial
	  Optimized

	W180
	0.02
	0.07
	0.15
	0.2
	0.75
	0.8
	40
	43
	76.2
	82
	3104.7
	3381
	R10
	0.03
	0.0997

	W190
	0.02
	0.3
	0.15
	0.37
	0.75
	0.92
	42
	48
	70.15
	78.32
	5285.6
	5792
	R130
	0.03
	0.0438

	W200
	0.02
	0.12
	0.15
	0.24
	0.75
	0.84
	44
	48
	64.66
	69.86
	996.7
	1072
	R30
	0.03
	0.0741

	W210
	0.02
	0.08
	0.15
	0.2
	0.75
	0.8
	48
	50
	55.03
	66.18
	4181.4
	5042
	R50
	0.03
	0.0958

	W220
	0.02
	0.06
	0.15
	0.17
	0.75
	0.75
	60
	60
	33.87
	34.34
	2589.1
	2654
	R80
	0.03
	0.1629

	W230
	0.02
	0.2
	0.15
	0.33
	0.75
	0.92
	68
	79
	23.91
	27.75
	3464.4
	4002
	R90
	0.03
	0.0668

	W240
	0.02
	0.11
	0.15
	0.23
	0.75
	0.82
	70
	75
	21.77
	23.09
	922.3
	974.4
	
	
	

	W250
	0.02
	0.15
	0.15
	0.28
	0.75
	0.87
	58
	65
	36.79
	40.99
	3228.5
	3570
	
	
	

	W270
	0.02
	0.05
	0.15
	0.17
	0.75
	0.77
	51
	52
	48.81
	49.9
	339.5
	346.3
	
	
	

	W280
	0.02
	0.03
	0.15
	0.16
	0.75
	0.76
	67
	67
	25.02
	25.12
	1946.5
	1950
	
	
	

	W290
	0.02
	0.05
	0.15
	0.18
	0.75
	0.77
	65
	67
	27.35
	28.1
	2920
	3004
	
	
	

	W320
	0.02
	0.02
	0.15
	0.15
	0.75
	0.75
	68
	68
	23.91
	24.02
	4176.5
	4200
	 
	 
	 

	 (b: 2007)
	Baseflow
	Loss
	Transform
	Routing

	 
	Initial Discharge
	Ratio to Peak
	Recession Constant
	Curve Number (CN)
	Initial Abstraction
	Lag Time
	 
	Manning's n

	Sub-basins
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Initial
	Optimized
	Reaches
	  Initial
	Optimized

	W180
	0.02
	0.15
	0.15
	0.27
	0.75
	0.86
	40
	44
	76.2
	84.63
	3104.7
	3470.6
	R10
	0.03
	0.13

	W190
	0.02
	0.34
	0.15
	0.46
	0.75
	0.95
	42
	54
	70.15
	89.27
	5285.6
	6657.9
	R130
	0.03
	0.19

	W200
	0.02
	0.11
	0.15
	0.23
	0.75
	0.82
	44
	47
	64.66
	69.94
	996.7
	1080.2
	R150
	0.03
	0.09

	W210
	0.02
	0.13
	0.15
	0.27
	0.75
	0.87
	48
	54
	55.03
	62.71
	4181.4
	4800.9
	R30
	0.03
	0.17

	W220
	0.02
	0.24
	0.15
	0.36
	0.75
	0.95
	60
	71
	33.87
	39.88
	2589.1
	3026.1
	R50
	0.03
	0.13

	W230
	0.02
	0.14
	0.15
	0.27
	0.75
	0.87
	68
	77
	23.91
	27.23
	3464.4
	3981
	R80
	0.03
	0.17

	W240
	0.02
	0.13
	0.15
	0.26
	0.75
	0.86
	70
	77
	21.77
	23.96
	922.3
	1163.6
	R90
	0.03
	0.27

	W250
	0.02
	0.15
	0.15
	0.28
	0.75
	0.88
	58
	65
	36.79
	41.55
	3228.5
	3643.1
	
	
	

	W270
	0.02
	0.22
	0.15
	0.34
	0.75
	0.94
	51
	60
	48.81
	57.46
	339.5
	397.3
	
	
	

	W280
	0.04
	0.29
	0.15
	0.34
	0.75
	0.93
	60
	66
	36.17
	40.73
	3893.1
	4318.6
	
	
	

	W290
	0.02
	0.25
	0.15
	0.38
	0.75
	0.97
	65
	79
	27.35
	33.4
	2920
	3571
	
	
	

	W320
	0.02
	0.16
	0.15
	0.29
	0.75
	0.88
	68
	77
	23.91
	26.82
	4176.5
	4666
	
	
	

	W330
	0.02
	0.05
	0.15
	0.17
	0.75
	0.77
	90
	91
	5.64
	5.72
	2567.6
	2594
	
	
	

	W340
	0.02
	0.08
	0.15
	0.2
	0.75
	0.8
	88
	92
	6.93
	7.21
	3630.6
	3768.5
	 
	 
	 




[bookmark: _Toc84010702]Table 5: Simulated and observed peak discharges, total volume and error functions for calibration period
	Gage
	Event
	        Observed
	       Computed
	Peak Q Percent Diff.
	Volume Percent Diff.
	Nash-Sutcliffe Efficiency
	% Bias
	RMSE

	
	
	Peak Q (m3/s)
	Volume (1000m3)
	Peak Q (m3/s)
	Volume (1000m3)
	
	
	
	
	

	Chache
	Sept 1996
	1026.0
	5232178.6
	1140.4
	6283088.9
	11.1
	20.1
	0.919
	20.14
	0.3

	
	Sept 2007
	2205.6
	8418454.2
	2208.7
	10431889.9
	0.1
	23.9
	0.851
	23.92
	0.4

	Bui
	Sept 1996
	1207.3
	5842895.0
	1506.2
	7213075.5
	24.8
	23.5
	0.855
	23.45
	0.4

	
	Sept 2007
	4100.0
	14740469.6
	4057.6
	15728462.4
	-1.0
	6.7
	0.901
	6.70
	0.3

	Bamboi
	Sept 2007
	6158.9
	21171052.7
	6149.3
	25316540.4
	-0.2
	19.6
	0.789
	19.57
	0.5
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Table 6: Simulated and observed peak discharge, total volume and error functions for validation period
	Gage
	Event
	        Observed
	       Computed
	Peak Q % Diff.
	Volume % Diff.
	NSE
	% Bias
	RMSE

	
	
	Peak Q (m3/s)
	Volume (1000m3)
	Peak Q (m3/s)
	Volume (1000m3)
	
	
	
	
	

	Chache
	Sept 1999
	1811.6
	8469728.5
	1534.8
	7969675.8
	15.3
	5.9
	0.965
	-5.90
	0.2

	
	Sept 2010
	2814.0
	11595578.3
	2519.8
	14301160.0
	10.45
	-23.3
	0.773
	23.36
	0.5

	Bui
	Sept 1999
	2971.8
	14415359.8
	4495.3
	19927618.8
	-51.
	-38.2
	0.505
	38.23
	0.7

	
	Sept 2010
	4200.0
	19785346.3
	4169.2
	25562583.8
	0.73
	-29.2
	0.655
	29.20
	0.6

	Bamboi
	Sept 2010
	8680.2
	43356893.4
	7018.5
	44048321.2
	19.1
	-1.6
	0.627
	1.64
	0.6



[bookmark: _Toc84010706]Table 7: Simulated peak discharge values for the various return periods of rainfall
	Return Periods
	       Chache
	
	         Bui
	
	        Bamboi
	

	
	Rainfall Depth (mm)
	Peak Discharge (m3/s)
	
	Rainfall Depth (mm)
	Peak Discharge (m3/s)
	
	Rainfall Depth (mm)
	Peak Discharge (m3/s)
	

	5
	84.00
	1568.8
	
	94.80
	3251.7
	
	98.16
	8677.7
	

	10
	96.00
	1731.0
	
	108.00
	3802.9
	
	119.04
	10126.6
	

	15
	102.96
	1833.7
	
	115.92
	4149.8
	
	132.96
	10962.3
	

	20
	108.00
	1911.5
	
	120.96
	4375.7
	
	143.04
	11497.5
	

	25
	112.08
	1976.7
	
	125.04
	4561.8
	
	151.92
	12035.3
	

	50
	123.12
	2161.7
	
	137.04
	5123.0
	
	180.96
	13430.3
	

	75
	130.08
	2284.2
	
	144.00
	5456.7
	
	201.12
	14288.8
	

	100
	135.12
	2375.4
	
	148.08
	5655.0
	
	216.00
	14941.4
	



Table 8: Estimated Flood Water Levels Using Rating Curve Equation at Chache
	Return Periods
	Predicted Peak Flow 
[m3/s]
	Flood Water Levels 
[m]

	2
	1278.91
	6.8

	5
	1568.8
	7.4

	10
	1731
	7.7

	15
	1833.7
	7.8

	20
	1911.5
	8.0

	25
	1976.7
	8.1

	50
	2161.7
	8.4

	75
	2284.2
	8.5

	100
	2375.4
	8.7





Table 9: Flood hazard classification based on Peak flows and Flood Water Levels at Chache Station
	
	Flood Hazard

	Indicators
	Normal Level
	Warning Level
	Moderate Severity
	High Severity
	Very High Severity

	Flood Water level [m]
	6.0
	6.5
	7.0
	7.5
	8.0

	
	
	
	
	
	

	Peak Flow [m3/s]
	915
	1130
	1365
	1635
	1935





