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Abstract This study used machine learning and geospatial data analysis to evaluate Lagos State, Nigeria's flood risk and
urban resilience. The Regularized Random Forest (RRF) method identified flood-prone areas by examining key factors such
as elevation, slope, flood frequency, topographic wetness index (TWI), height above drainage, flood event data, land-use
changes, and rainfall patterns. The analysis reveals that low-lying regions, areas with significant impervious surfaces, and
locations experiencing heavy rainfall are particularly susceptible to flooding. Between 2000 and 2023, rapid urban
expansion—marked by an increase in built-up areas from 14.89% to 24.93%—has significantly heightened flood risks. This
urbanization has led to reduced natural water absorption, causing excessive surface runoff and making certain areas more
susceptible to flooding. Simultaneously, rainfall patterns have become more erratic and intense, with the highest recorded
monthly rainfall reaching 174.91 mm in 2019. These combined factors—climate variability and uncontrolled urban
growth—pose serious challenges to flood management and urban planning efforts in Lagos State. The study highlights the
complex relationship between urbanization, land-use changes, and climate shifts in exacerbating flood risks. It emphasizes
the urgent need for adaptive and integrated flood mitigation strategies. To ensure long-term resilience and minimize flood
impacts, the study recommends a combination of structural and non-structural approaches. Structural measures include
constructing and maintaining levees, floodwalls, stormwater management systems, and dams to regulate water flow and
mitigate flooding. Non-structural strategies involve strategic land-use planning, disaster preparedness training for
communities, wetland restoration to enhance natural water absorption, and investment in advanced flood prediction and
management research to improve early warning systems and response mechanisms.
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1. Introduction

Flooding is a significant threat to the environment and the
economy in Lagos, Nigeria. This is due to lousy drainage
systems, fast city growth, and climate changes. As one of the
fastest-growing cities in Africa, Lagos faces heavy rainfall
and rising sea levels that can overwhelm the city's drainage
and cause severe flooding. These floods interrupt travel,
damage homes, and force many people to leave their
areas each year, causing economic losses that reach millions
of dollars. Moreover, the growth of informal settlements on

The health effects of flooding in Lagos go beyond just
temporary displacement and lead to long-lasting health
issues. Diseases spread by water, like cholera, typhoid, and
malaria, become more common in flooded areas, as standing
water creates ideal conditions for mosquitoes to breed. When
sewage systems overflow into city areas, this heightens the
risk of exposure to dangerous germs, especially in crowded
and low-income neighbourhoods. Additionally, flooding
makes it harder for people to access crucial services such as

flood-prone land and poor waste management worsens
waterway blockages, increasing flood risks [20,22].
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healthcare, education, and clean drinking water, increasing
socio-economic inequalities and making vulnerable groups
even more at risk (International Information and Engineering
Technology Association [12, 4]. Even with ongoing efforts,
there are still many research gaps around urban flooding in
Lagos. There is a shortage of complete, real-time flood prediction
models considering climate changes, city development
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trends, and economic factors. Furthermore, the local ability
to analyse geospatial data and implement early warning
systems is limited, hindering effective flood management.
To truly mitigate flooding, more detailed studies are needed
on community resilience strategies and the socio-economic
consequences of frequent floods [1]. Addressing these gaps
through interdisciplinary research and new technologies like
machine learning could significantly improve Lagos's flood
management and resilience approaches.

The main goals of this study are to assess flood risk in
Lagos State using machine learning methods (Regularized
Random Forest) and geospatial data analysis. It aims to
examine how urban growth, land-use changes, and climate
change have influenced flood risk over time, highlighting
key patterns and vulnerabilities. Additionally, the study
seeks to develop effective strategies for enhancing urban
resilience, improving flood management, and reducing disaster
risks in rapidly expanding cities like Lagos, with a focus on
integrating data-driven approaches and sustainable urban
planning solutions.

2. Study Area

Lagos State, in southwestern Nigeria, is a very crowded

ptibility Mapping and Urban Resilience
g a Machine Learning Approach

city with over 20 million people, making it one of the biggest
cities in Africa. Lagos is located in a flat coastal area next to
the Atlantic Ocean and has many lagoons, creeks, and rivers
(Figure 1). Because of this location, the city often faces
flooding, especially during the rainy season, from April to
October [18]. The city's fast growth, mixed with poor
drainage systems and many residents, worsens the flooding
risks in homes and businesses. Additionally, changes in
climate in recent years, like more heavy and frequent rain,
have made flooding worse in the area, making it important to
analyse flood risks for urban planning and managing
disasters [20,19]. The state is about 3,577 square kilometres
big and is split into 20 Local Government Areas (LGAS).
These LGAs experience flooding differently based on land
use, height above sea level, and closeness to water. Coastal
LGAs like Eti-Osa, Lagos Island, and Amuwo-Odofin are
very prone to storms and flooding from the ocean, while
inland LGAs face flooding from rivers and poor drainage
[17,4]. Knowing where flooding is likely to happen is key
to creating effective flood prevention plans. In this study,
the flood susceptibility assessment uses geospatial data and
machine learning methods to understand how urban growth,
land use changes, and climate factors affect flood risks in
different LGAs.
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3. Method of Data Analysis

This research uses geospatial data and machine learning
methods to create a flood risk model for Lagos State, focusing
on the Regularized Random Forest (RRF) technique.
Data sources consist of Digital Elevation Models (DEMSs)
from the Shuttle Radar Topography Mission (SRTM) [10] to
assess height and slope, flow accumulation, Topographic
Wetness Index (TWI), and multi-temporal Landsat satellite
images for mapping land-use and land-cover (LULC) [2].
Climate data, especially rainfall records, come from the
Climate Hazards Group InfraRed Precipitation with Station
data (CHIRPS) for trend investigations (Funk, 2015), Height
above drainage (HAND) [6], and Flood Frequency [13].
Flood event data from the Dartmouth Flood Observatory is
used to check the model by contrasting predicted flood-prone
areas with past occurrences [4]. This combination of datasets

aids in understanding flood risk factors in Lagos, such as
terrain, urban growth, and weather changes. The RRF technique
was selected for its effectiveness in managing complex and
non-linear connections between predictors and flood events.
It builds upon the traditional Random Forest method by
adding regularisation techniques, which decrease overfitting
risk and enhance generalisation. Significant predictors in the
model consist of elevation, slope, drainage density, rainfall
intensity, flow accumulation, Height above drainage (HAND),
Topographic Wetness Index (TWI), flood frequency, and
LULC shifts. Change detection analysis is performed with
ArcGIS to support the machine learning method to observe
urban growth over time [19]. The effectiveness of the flood
vulnerability model is confirmed using field studies and
historical flood records. This method thoroughly evaluates flood
risks, crucial for urban resilience planning in fast-growing cities
like Lagos [1,17]. See Figure 2 for the methodological flow chart.
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Figure 2. Methodology Flow Chart
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4. Result and Discussions

4.1. Flood Susceptibility in Lagos State

The analysis of flood risk in Lagos State, found in Table 1
and Figures 3 and 4, shows that many environmental and
geographic factors impact the city's flood risk. This study
divides flood susceptibility into categories using land use
and land cover (LULC), elevation, slope, rainfall intensity,
flood frequency, height above drainage and flow accumulation.
Each factor gets a weight that shows how much it adds to the
flood risk. For instance, built-up areas and barren land
(weight 3) are at higher risk because their hard surfaces do
not allow water to soak in, while trees and vegetation (weight 1)
are less likely to flood because they can absorb water. Areas
with elevations between -38 and 4 meters get the highest
weight (4) since they are more vulnerable to water buildup,
particularly in coastal and low areas [1,19]. Additionally,
changes in land use and environmental harm point to the
complicated link between urban growth and flood risk,
emphasising the need for comprehensive measures to enhance
the area's ecological quality [4].

Recent studies have demonstrated that urban expansion
and land-use changes play a crucial role in increasing flood
risks, emphasizing the need for comprehensive flood risk
assessments that consider multiple contributing factors [19].
Additionally, incorporating ecological variables, such as
vegetation cover and soil permeability, into flood susceptibility
models can enhance their accuracy and reliability, ultimately
supporting more effective decision-making for flood-prone
regions [4].

Flood risk models, which typically analyse various
land-use and land-cover (LULC) types, are essential tools for
understanding flooding patterns and informing urban
planning strategies [19]. Assigning appropriate weights to
these LULC categories—such as residential areas, wetlands,
and impervious surfaces—is critical for accurately modelling
their respective impacts on flood occurrences and improving
predictive capabilities [14]. Furthermore, integrating remote
sensing and geospatial analysis can refine these models,
enabling proactive flood management and adaptive urban
planning solutions. Elevation is important for flooding risk
because land rises or falls can change how water moves and
drains in cities [19]. Lower areas are often at greater risk of
flooding, a situation made worse by more buildings and
climate shifts [4]. This connection shows why it is critical to
use elevation information when looking at flood risks to
create effective relief plans [19]. The patterns seen in
different elevation levels relate to how likely flooding issues
could happen, highlighting the need for careful study in these
elevation levels [4].

Table 2 shows that the total area in Lagos at risk of
flooding is 3,665.98 square kilometres, with specific zones
more prone to flooding. Areas with a susceptibility weight
of 4 cover 663.18 square kilometres, indicating a significant

number of high-risk zones, primarily found in low-lying
regions, poorly drained areas, and locations where water
tends to accumulate. The Topographic Wetness Index (TWI)
supports this finding, revealing that areas with TWI scores
between 18.1 and 25.0 face the highest flood risk due to
their terrain and hydrological characteristics [17,19]. This
data is visually represented in Figure 5, showing the spatial
distribution of flood-prone zones across Lagos, particularly
emphasizing the heightened vulnerability in coastal and
riverine areas. Utilizing geospatial analysis and machine
learning has enabled the creation of an accurate and detailed
flood risk map, which serves as a crucial tool for urban planning,
infrastructure development, and disaster risk reduction efforts
[17,4].

Table 1. Flood factors

Factor Classes Weight

-

Trees/vegetation

Cropland/Grassland
LULC

Built-up/Barren Land

Open Water
(-38) to 4m
4013m
14t0 30
30m Above
Oto11
12to 22
2310 34
3510 46
0to 25
26 to 50
52t0 75
75 to 100
Oto12
13t0 25
261038
38to 51
0 to 50,000
51,000 to 100,000
101,000 to 150,000
151,000 to 220,000
1,200 to 1,250
1,251 to 1,600
1,601 to 1,800
1,801 to 2,000
0to 7.0
7.1t013.0
13.110 18.0
18.1t0 25.0

Elevation

Slope

Flood Frequency

Height Above Nearest
Drainage(m)

Flow Accumulation

Rainfall Intensity

TWI

AW IN|RP ||| |INMN(P[PIN[WO[D|PINDN WD [N

Source: (Akinyemi 2022)
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Additionally, understanding flood risk levels in urban Table 2. Flood Susceptible Areas
areas is increasingly critical as cities continue to experience Susceptibility Level Areas (sgkm) %
heightened flgod hazards_ due to fap!d_ land-use chang_es, Low 2646.54 7219
urban expansion, and climate v_arlabll!ty. Qor_nprehenswe Moderate 356.26 072
flood risk assessments are essential for identifying the most -
. . . . High (4) 663.18 18.09
vulnerable locations, allowing for targeted interventions that
mitigate flood impacts and enhance community resilience Grand Total 3665.98 100.00

[19]. Regions identified as highly susceptible may require
substantial infrastructure upgrades, improved drainage systems,
and the implementation of sustainable land management
practices to reduce flood exposure and long-term risks [4].
This proactive approach is vital in minimizing flood-related
damages, safeguarding lives and properties, and ensuring
sustainable urban development in flood-prone regions.

4.2. Flood Events in Lagos State

Tables 3, 4, and Figure 6 analyse how floods in Lagos
State affect humans, detailing the number of people harmed
and displaced in different Local Government Areas (LGAS)
as reported in 2022. The data shows notable differences in
space and time, with September being the most impactful
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month, responsible for 62% of people affected and 71% Epe 447 300 23 - 770
of displaced persons. LGAs like Ifako-ljaye, Kosofe, and Eti-Osa 1500 . . i 1500
I_korodu report the mosF affected _and displaced mdw@uals, Ifako-ljaye 19 6585 _ _ 6604
likely because of their low-lying areas, poor drainage ,

. . L lkeja - 975 - - 975
systems, and high population density [19]. Coastal LGAs, orod Py o1 po—
such as Eti-Osa and Apapa, also display significant impacts, orodu - -
highlighting issues with tidal flooding and storm surges [19]. Kosofe - 3575 | 1760 | 10 | 5845
On the other hand, LGAs like Amuwo-Odofin and Ikeja Ojo 56 276 30 - 362
show low displacement figures, which might suggest better Oshodi-Isolo 69 - 10 - 79
flood management or milder flooding. An important Total 5713 | 14978 | 2573 | 867 | 24131
find_ing is the gap between those affecte_d and those displaced. % Total 2367 | 6207 | 1066 | 359 | 100
While more than 24,000 people were impacted, only 5,721
were forced to leave, indicating that many faced disruptions Table 4. People Displaced by Flood Event across Lagos State
without aba_rlfjonlng thelr.homes_..'l_'hls points to differing L GA Aug Sept | Oct | Dec | Total
flood severities and coping abilities among LGAs. For Agege P ” pye
instance, in Eti-Osa, 390 out of 1,500 affected were .
displaced, suggesting better resistance or flood management Alimosho : - 246 | 201 | 1% | 603
systems. In contrast, Ifako-ljaye and Kosofe have higher Amuwo-Odofin - - - - -
displacement percentages, reflecting the severity of flooding Apapa 486 - - 486
and possible shortcomings in preparedness and housing Badagry 8 - - - 8
quality. These patterns highlight the necessity for flood risk Epe . 12 . i 12
reduction strategies tailored to the specific weaknesses of Eti-Osa 390 R ] ] 390
each LGA [4]. Ifako-ljaye - 2020 - - 2020

Table 3. People Affected by Flood Events across Lagos State Ikeja - - - - -
LGA Aug Sept Oct Dec | Total Ikorodu 843 245 3 - 1088
Agege 250 293 N i 543 Kosofe - 1002 - 10 1012

Alimosho 193 675 750 | 857 | 2475 Ojo 14 - - - 14

Amuwo-Odofin - 34 - - 34 Oshodi-Isolo - - 3 - 3
Apapa i 1440 N i 1440 Total 1309 | 4042 | 204 | 166 | 5721
Badagry 266 15 N i 281 % Total 2288 | 7065 | 3.57 | 2.90 100
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4.3. Validation of Flood Susceptibility Model through
Overlay with Recorded Flood Event

The checking of the flood susceptibility model, shown
by putting together flood susceptibility maps and records of
flood events, gives information about how susceptibility
levels relate to the affected population and the layout of
flood-risk areas [14]. This approach confirms the model's
predictive accuracy and highlights critical factors contributing
to flood vulnerability, such as proximity to water bodies and
rapid urban development [9]. Understanding these dynamics
is essential for effective flood risk management and the
development of strategies to minimize potential damages.

Table 5. Overlay Result of Flood Susceptivity Map and Flood Event
Record

Susceptibility No of People Affected Area
Flood (square %
Susceptibility (Flood Event Record Kilometre)
Low Low (Less than 50 People) 367.48 10.02
Low Moderate (50 to 1000 People) 1067.58 29.12
Low High (More than 1000 People) 281.45 7.68
Moderate Low (Less than 50 People) 224.92 6.14
Moderate Moderate (50 to 1000 People) 282.43 7.7
Moderate High ('\SZLT)ItZ)a n 1000 521.68 14.23
High Low (Less than 50 People) 90.15 2.46
High Moderate (50 to 1000 People) 541.75 14.78
High High (More than 1000 People) 288.54 7.87
Total 3665.98 100

Low Susceptibility Areas
Low-susceptibility zones comprise 46.82% of the total

area, with different levels of population effects. Most of
these zones (29.12%) had moderate population effects (50 to
1,000 people), and 7.68% saw high impacts, affecting over
1,000 people. This shows that even areas seen as low risk
can face serious flood-related problems, likely due to severe
weather or weak infrastructure [4]. Furthermore, finding
and managing low-susceptibility areas is important in city
planning, as these areas might still be impacted by land use
changes that could change their vulnerability in the future [19].

Moderate Susceptibility Areas

Moderate susceptibility zones comprise 28.07% of the
area, showing a more even impact profile. About 14.23%
of these zones face high population impacts, indicating
the weaknesses in these regions [14]. Even though they
are considered moderate risk, the significant impact on
populations implies that factors like urban density, poor
drainage systems, and lack of preparedness play a role in
these effects [19].

High Susceptibility Areas

High-risk areas make up 25.11% of the total land. Notably,
7.87% of these areas face strong population effects, while
14.78% show moderate effects. These spots are critical for
flood-related problems, especially in places with significant
populations [19]. The smaller land size with high impact
highlights the urgent need for focused flood prevention plans
in these places. Combined efforts are needed for future research
to enhance ecological quality and restore environmental
health as urban growth worsens flood risk [4]. The analysis
confirms the flood risk model by showing a clear link between
the risk categories and actual flood occurrences (Figure 7).
The connection between high-risk areas and more significant
population effects supports the model's predictive ability.

High Susceptibility Moderate No. Affected People
Moderate Susceptibility High No. of Affected People

Moderate Susceptibility Moderate No. Affected People
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4.4. Urban Expansion and Climate Variability
in the Study Area

The analysis of land-use and land cover (LULC) changes
from 2000 to 2023 reveals significant urban expansion in
Lagos State. During this period, built-up areas increased
from 517.51 km?2(14.89%) in 2000 to 866.37 km2(24.93%)
in 2023 (Table 6 and Figure 8). This rapid urbanization is
driven by population growth, improved infrastructure, and
industrial development, leading to a decline in cropland and
grassland, which shrank from 897.65 km2(25.83%) in 2000
to 424.60 km2(12.22%) in 2023. Meanwhile, open water and
wetland areas expanded from 685.48 km2to 815.80 km2
indicating increased water coverage, likely influenced by
both natural factors and human interventions such as
reservoir construction and land reclamation [22].

Figure 6 illustrates these transformations, showing the
most pronounced urban sprawl in coastal and mainland
areas, which has resulted in a rise in impervious surfaces and
heightened flood risks [1,14]. Additionally, the slight reduction
in vegetation cover highlights the strain of urbanization
on natural ecosystems. This trend has serious ecological
implications, including reduced groundwater recharge, increased
surface runoff, and elevated flood susceptibility, further
exacerbating environmental and infrastructural challenges
[14].

4.4.1. Urban Expansion in the Study Area

Table 6. LULC Changes in the Study Area

2000 2023
LULC ClLass
cam | % | ok | ®

Built-up/Barren Land 562.35 15.34 914.21 24.94
Crop Land/Grassland 942.49 25.71 472.44 12.89
Open Water/Wetland 740.32 20.19 863.62 23.56
Trees/Vegetation 1420.83 38.76 1415.72 38.62
Total 3665.98 | 100.00 | 3665.98 | 100.00

4.5. Climate Variability over Time

The changes in rainfall patterns in Lagos from 2000 to
2024 significantly affect the likelihood of floods. Table 7 and
Figure 9, 10 show that the average monthly rainfall varied
from a low of 107.28 mm in 2001 to a high of 174.91 mm in
2019. These inconsistent and intense rainfall amounts lead to
more frequent and worse flooding. Figures 8 and 9 show the
monthly and yearly rainfall changes, suggesting a trend of
higher rainfall extremes in the latest years. These changes in
rainfall patterns put pressure on the city's flood management
systems, often causing urban flooding and disruption
[17,2,14].
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When heavy rainfall occurs, low-lying and densely populated
areas face an increased risk of flooding. Climate change
continues to alter rainfall patterns, causing more frequent
and intense storms, which, combined with rapid urban
expansion, significantly heighten flood hazards. In many
cases, extreme rainfall overwhelms existing drainage systems,
leading to water accumulation in critical locations such as
roads, residential areas, and commercial hubs. Poorly planned
urbanization, with inadequate stormwater management and

insufficient green spaces to absorb excess water, further
exacerbates the situation.

The flood risk model, which considers rainfall as a key
factor, highlights that regions experiencing higher precipitation
levels are more vulnerable to severe flooding events [13];
'Springer Science and Business Media LLC', 2021). This
correlation underscores the urgent need to enhance water
management infrastructure, including improved drainage
networks, flood control reservoirs, and sustainable urban



American Journal of Geographic Information System 2025, 14(1): 1-13 11

planning strategies. Additionally, with alarming projections
indicating worsening impacts on agriculture and water
resources due to climate change, it is crucial to develop
adaptive flood mitigation strategies that account for both
current and future precipitation trends [9,7].

Table 7. Average Monthly Rainfall 2000 to 2023

Row Labels Average of Monthly Rainfall
2000 125.66
2001 107.28
2002 139.60
2003 130.35
2004 131.45
2005 131.66
2006 139.18
2007 161.77
2008 150.54
2009 162.86
2010 156.60
2011 140.43
2012 151.17
2013 117.98
2014 162.79
2015 115.32
2016 133.07
2017 123.92
2018 152.81
2019 174.91
2020 119.65
2021 135.45
2022 123.12
2023 158.80

Grand Total 139.43

5. Flood Mitigation

Flood mitigation means methods and actions focused on
lowering the damage and destruction caused by floods as
much as possible. It covers various approaches, from physical
infrastructure improvements to community planning and
awareness (Boedi Tjahjono et al., 2024). Flood mitigation
aims to protect human life, reduce economic losses, and
maintain environmental health (Membele et al., 2022).

Structural Mitigation Strategies

1. Levees and Floodwalls: The Erosion Control, Flood
and Coastal Zone Management of the Federal Ministry
of Environment should start building levees and
floodwalls. Levees are dirt mounds made next to rivers
or flood areas to stop water from covering nearby land.
Floodwalls do a similar thing but are usually made
from concrete or other strong materials. While these
structures provide good defence, they are imperfect

and need regular upkeep to work well [16]. Regularly
maintaining and checking levees and floodwalls is
important to adjust to new flood patterns and climate
change risks [23].

2. Stormwater Management Systems: Cities often deal
with stormwater runoff because of hard surfaces that
do not allow water to soak in. Stormwater management
systems like retention basins, permeable pavements,
and green roofs help manage water flow and lessen
flood risks in urban areas [23]. Including local
knowledge when designing these systems can make
them more effective and sustainable [14].

3. Dams and Reservoirs: Dams can hold extra rainwater
and let it out slowly, which helps reduce flooding
downstream. Building big dams can significantly affect
the environment and communities, so it is vital to
carefully plan their design and use [15]. In flood
management plans, balancing structural measures like
dams with ecological concerns is essential for long-term
flood resilience [14].

Non-Structural Mitigation Strategies

1. Land-Use Planning: The Lagos State Capital
Development Authority (LSCDA) should be in charge
of planning, managing, and overseeing the growth of
infrastructure and housing in Lagos State. They need
to use strategic land-use planning with zoning rules to
stop building in areas that may flood. This method
protects people and buildings from flooding risks and
lowers potential damage [21,11].

2. Disaster Preparedness and Response Training: The
Nigerian National Environment Management Authority
(NEMA) should teach people about flood dangers,
how to respond, and where to evacuate. This is very
important for reducing the effects of floods. Community
training sessions can help individuals react quickly
and lower stress during flood situations [11].

3. Wetland Restoration: Fixing wetlands can be a
natural defence against floods. Wetlands take in extra
rain and slow down water movement, which lessens
flood effects downstream. This ecological method also
supports diverse species and enhances water quality
[24,14].

4. Investment in Research and Technology: More funding
for studies on predicting floods and modelling them
can help us better understand flood risks and respond.
Policymakers should encourage teamwork among
government groups, communities, and researchers to
develop thorough flood management plans [14].

6. Conclusions

This research highlights the vital role of machine learning
and geospatial analysis in assessing flood risk and urban
resilience in Lagos State. The Regularized Random Forest
(RRF) method effectively identified flood-prone areas, revealing
that low-lying terrain, a high percentage of impervious
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surfaces, and increasing rainfall are key contributors to flood
hazards [8]. The findings indicate that rapid urbanization—
where built-up areas expanded from 14.89% in 2000 to 24.93%
in 2023—has intensified flooding risks, particularly in coastal
and low-lying regions [8]. Unpredictable and heavy rainfall
patterns further complicate flood management, increasing
both the frequency and severity of flood events in the city [8].
The validation of the flood risk model using overlay analysis
confirms its accuracy and practical value in pinpointing
high-risk zones, which is crucial for designing targeted
mitigation strategies. To enhance urban resilience, this study

Ugwu Okwudili J. et al.:
Assessment in Lagos State Using a Machine Learning Approach

Flood Susceptibility Mapping and Urban Resilience

underscores the urgent need for improved flood management
measures, including the development of more efficient drainage
systems, climate-adaptive urban planning, and stricter land-use
policies [8]. The varying impacts of flooding across different
Local Government Areas (LGAS) highlight the necessity of
localized interventions, particularly in densely populated and
highly vulnerable communities. Additionally, integrating
community-driven resilience initiatives with advanced
flood prediction and early warning systems can strengthen
preparedness and adaptive capacity, ultimately reducing
flood-related damages and disruptions [8].
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