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Evidence of Flood damage

Damaged houses in the floodplain,

Ibadan, Nigeria




MIFMASS aim & objectives
AIM

To enhance the efficiency of flood monitoring, assessment and
management in West Africa by providing
e R e oN near real time basis to disaster management
organizations and boosting their human capacity to adapt to these
services.

SPECIFIC OBJECTIVES
1) Establish an updatable flood event database

2) Strengthen the capacities of DMOs and other target groups
(Farmers, Local residents along flood plains) in the use of Earth
Observation data for flood monitoring, Assessment and
management
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Geographical coverage

U-SIGETA Volta Basin Authority,
ISESTEL, Madkina Faso
Burkina Faso
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Vulnerability - Building Risk Assessment

1. Extraction Flood Inundation Results from HEC-RAS model

-Inundation boundary from RAS Mapper

-Flood depth classification into magnitude in QGIS (<0 m = Low risk; 0 —5 m = Moderate
risk; 5— 10 m = High risk; 10 — 15 m = Very high risk) Application of Union tool and erase

-Quantifying flood risk extent

2. Flood Risk Area Intersect with Building Footprint

-QGIS intersect tool and classification

-Interpretation and quantification by magnitude




DATA on LULC/CRITICAL INFRASTRUCTURE
AT RISK

What is the volume of data ? For the 5 study locations in West Africa
Approximately - 3 Terrabites
Data: Data layers:

Settlement layer

Hydrographic (streams) Network

Landuse/Landcover layer

Digital Elevation Model (DEM) of the river basin

Catchment area/boundary

Road network

CTri’rijzoI Infrastructure (if any: such as Bridge, Industry, Farmlands, Power Plants, Transformers,
etc.

Vegetation/Forest
Town/Locality/District place names, and
Farmland/Agriculture/Cultivation etc

Hydrolme’r)eorologicol Data: (Drainage Discharge, Rainfall records + Alos Palser DEM for Flood
Modeling



MULTI—SCALE FLOOD MONITORING AND ASSESSMENT SERVICES
(MIiFMASS)
GMESS & AFRICA
CSSTE CONSORTIUM
Dear Partners May 2021

Questionnaire on Flood Vulnerabilitv & Damage Assessment for Your Study Site
Task 5.3: DAMAGE ASSESSMENT MODULE

PREAMBLE:

Flood and its attendant consequences have been regarded as major threat to man and his environment.
Increasingly, flooding has destroyed lives and properties and rendered many homeless in West Africa
and its sub-region (e.g. Ghana, Benin, Cote d’Ivoire, Burkina Faso and Nigeria). Assessing the
nature, dimension and impact of flood with a view to providing mitigative measures towards
amelioration damages led to this study (Task 5.3). As a representative of your Country in the CSSTE
Consortium, kindly provide us with relevant information on your study site to enable use carryout
detailed assessment. Your sincere response is highly solicited.

SECTIONI: CHARACTERISTICS OF THE STUDY SITE IN EACH COUNIRY

. Counfry Name: Cote d’Ivoire
. Survey Date: 21/06/2021
. Catchment Name: Bonoumin-Palmeraie

. Catchment Description:  urban area
. City: _ Abidjan
. Centroid Coordinate: Longitude: Deg. 3 Min 77 Sec. W

Latitude: Deg. 5 Min 22 Sec. N

. Economic status (average monthly income in the study area): Use vour local currency to
classify rate it. Amount: Rating: (a) High (). (b)Medium ( ). (c) Low ( )
. Rank the 3 major Occupations of the people within the riverine area in terms of main




What Sentinel(s) data did you use?
EO (Sentinel 1: DEM data, 2. Multispectral images) 8

How did you access to it?
Developed Script for harvestion required dataset from
Copernicus and USGS glovis. Both were used to identify all satellite images that we needed
for the five countries:
https://scihub.copernicus.eu/twiki/do/view/SciHubWebPortal/APIHub

1. Cote d’Ivoire,

1i. Benin,

1. Ghana

Iv.Burkina Faso

v. Nigeria.
For what purposes do you use it?
Sentinel I

I. DEM data for terrain model,

ii. Morphometric characterization of the various River Basins,

iii. As input for Flood simulation model in HEC-HMS/HEC-RAS
Sentinel ll: Multispectral images

|. For LULC Extraction



https://scihub.copernicus.eu/twiki/do/view/SciHubWebPortal/APIHub

Extracted

Stream network Data Modeling

Alos 12.5m DEM
Input variable for
Flood Flow direction
modeling

Exiracied Dreincagie RErverK

for Riverine Flood Moaeling




INigeria LULC/Ciritical Infrastructure layers for Damage Assessment
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Meteorological data: Rainfall

E - - D - weatherdata-7338.csv - Excel (Product Activation Failed)
HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
db Cut |Calibri - A == - EwepTet |General |
Paste = Copy fty = == &&= & «0 oo Conditional
€ & Format Painter B I U~ A === &35 EMegediCenter - $ - % W M Formatting -
Clipboard P Fant P Alignment P Mumber ]
N13 - Jr
A B C D E F G H | J
1 |Date Longitude Latitude Elevation Max Tempera Min Temp Precipitation  Wind Relative Humidity Solar
2 1/1/1984 3.75 7.33738 142 36.337 19.062 0.18196128 1.1565486 0.671283195 12.255304
3 1/2/1984 3.75 7.33738 142 36.164 19.648 0.453186122 1.3073973 0.673545278 17.7224684
4 1/3/1984 3.75 7.33738 142 36.943 15.648 0 1.8501923 0.456131288 22.4067424
5 1/4/1984 3.75 7.33738 142 36.398 12.968 0 1.5020252 0.572672426 21.3646569
& 1/5/1984 3.75 7.33738 142 39.646 14.925 0 1.1926105 0.603568125 21.821566
7 1/6/1984 3.75  7.33738 142 38.167 18.194 0.219726734 1.6154599 0.655308756 19.2145495
8 1/7/1984 3.75  7.33738 142 38.564 19.172 0.4680636134 1.3429734 0.688871936 18.0272786
9 1/8/1984 3.75  7.33738 142 33.413 22,117 0.85830701 1.8931183 0.737740521 17.213118
10 1/9/1984 3.75  7.33738 142 35.73 18.296 0.03948228 1.8155331 0.676720705 16.432987
1 1/10/1984 3.75 7.33738 142 36.823 17.264 0 1.B05234 0.659345168 19.207694%
12 1/11/1984 3.75 7.33738 142 39.055  18.389  0.027465826 1.7153549 0.67921296 19.7757644
13 1/12/1984 3.75 7.33738 142 38.443  18.965 0  1.B02711 0.677420622 19.1919964
14 1/13/1984 3.75 7.33738 142 40.427 17.661 0 1.5110553 0.65339846 20.3058533
15 1/14/1984 3.75 7.33738 142 38.234 18.149 0.05836487 1.699994 0.642329902 20.3489467
16 1/15/1984 3.75 7.33738 142 35.659 19.042 0.14333729 1.6313735 0.659514367 18.5404496
17 1/16/1984 3.75 7.33738 142 35.105 18.797 0.806808852 1.5349471 0.691974116 18.7297394
18 1/17/1984 3.75 7.33738 142 38.086 16.571 0 1.01303594 0.605886979 22.4622522
18 1/18/1984 3.75 7.33738 142 35.987 12.688 0 1.8777624 0.574224204 22.5490558
20 1/19/1984 3.75  7.33738 142 37.518 15.404 0 1.7383717 0.046868064 22.1164301
21 1/20/1984 3.75  7.33738 142 38.47 17.389 0.041198731 1.5950049 0.646020842 20.0809174
22 1/21/1984 3.75  7.33738 142 38.99 17.109 0 1.4980201 0.61343671 21.6291344
23 1/22/1984 3.75  7.33738 142 40,198 16.323 0 1.517209 0.635750705 20.95155
weatherdata-7338 = (@ r




Combined (overlay) layers for study sites in other countries

(a) Black Volta study
area in Ghana. (c). Benin Study area slides
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RESULTS of Flood Damage Exient
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Damaged Bridge
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Selected: 'depth’

Flood extent map in Cote
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Flood extent map in Black Volta
(project site in Ghana)
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Flood extent overlayed on Buildings
Impacted, Ona Basin, Nigerio
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lood Extent Damage Assessment
High Risk Zone (Hotspot)
| Medium Risk Zone
| Low Rizk Zone
Stream Network
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FLood Impact Assessment:
Management & Control

25



Road at Risk from flood extent damage

assessment in the various River

Country Total Road | Road At % length of | Land Area at Risk of

Length (m) | Risk Road at Risk | Flood Damage (M?)
Length (m)

Bonoumin_Palmarai 886,383.3 228,541 25.8% 8,540,845/47,672,144

e, Abijan, Cote (17.9%)

D’'lvoire

Black Volta, Ghana 3,659,649.7 364,948.1 10% 7852610000/32675437442
m (24%)

Kakanbe, White 719,540 16,302m 2.27% 11447449504m /27905338
Vita, Burkina Faso 11 (6.9%)

Ona Basin, Ibadan, 4,039,532.7 1,044,922m 25.9 432,897.2/68,386,868.7
Nigeria m (6.3%)

Oueme Basin, Benin 251,339 69,402 27 .6% 719762014.2/1088320000
Republic (66.1%)

. varies from country to country as captured in the main report from damage a




Documenting lost due to flood for
compensation & social welfare support.




SOCIdAI IMpAcCTt Assessment.
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Financial Cost due to Flood Damage

Mean 900638
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N 94

N
(@)

/

>
1)
c
)
S5 15
o
)
L
L

Y
o

\\\\ o

1000000 0 1000000 2000000 3000000 4000000 5000000
Damages (Naira)

0




Flood forecast/Early Warning System

Selected: '‘Depth’



Forecast 22-29 Sept-2021.wmv
Forecast 22-29 Sept-2021.wmv

Pie Chart of Causes of flood

Category
I:I No response
I Excessive rainfall
] Ona dem opened
] Refuse dump
[ Settlement encroachment
|| Silted culvert/drainages

Histogram of Building Age(yr)

(o]

Frequency
()]

30 40 50
Building Age(yr)



Pie Chart of primary impact

7.4% 1.1%




What kind of in-situ data are you using?

i. Rainfa & Flood Discharge Data (though not for all sites,
precipitation in-lieu)

Challenges
i. Flood Discharge data not readily available across West Africa

ii. Not all layers were uniformly available due to differences in Basin
locations.

iii. Gaps and not well documented historic rainfall/flood event data

Recommendations

i. Continous updating of national/regional Hydro-meteorological
data (Rainfall, discharge, etc.) using the dveloped updatable
FLOOD REPORTER

li. Continous in-house DMOs trainings with the data generation
model.
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Construction on River Flood Plain — Odo Ona Area

Building constructed right within the river channel
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