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Abstract

Flooding remains the most common environmental hazard with devastating effects on buildings worldwide. This study
investigated the severity of flood impact on building structures and fabrics in Anambra West Local Government Area,
Anambra State, Nigeria. A descriptive survey research design was adopted, with a sample size of 393 respondents and
100 buildings selected through simple random sampling. Questionnaires and physical observations were used for data
collection. Findings revealed that aesthetic discolouring ranked as the most severe impact (mean = 4.66), followed by
submerging of buildings (mean = 4.63), deterioration/degradation of building components (mean = 4.59),
contamination of buildings (mean = 4.56), structural damage/cracks (mean = 4.50), disruption of serviceability (mean
=4.48), and inflow into sewage (mean = 4.06). Building collapse recorded a lower mean score of 2.58, indicating it rarely
occurs. One-sample t-test analysis confirmed that flooding has a statistically significant impact on all building
components (p < 0.05). The study concludes that flooding severely affects building aesthetics, structural integrity, and
functionality in Anambra West. Recommendations include the use of durable building materials, structure elevation,
enforcement of building codes in flood-prone areas, use of oversite concrete floors to minimize rising damp, and
encouragement of concrete and sand-crete block homes and any durable building typologies and practices in the area
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1. Introduction

Flooding is the most common of all environmental hazards, accounting for 44% of all disaster events from 2000 to 2019

and affecting 1.6 billion people worldwide (United Nations Office for Disaster Risk Reduction, 2019). In Nigeria, floods
have become an annual occurrence, particularly in states located along major rivers Niger and Benue (Okey-Ejiowhor,
Edwin, Anthony & Lawson, 2025). Anambra West Local Government Area, situated in the floodplain of Anambra State,
experiences recurring flooding that causes destruction, damage, degradation, and contamination of buildings
(Anyanechi& Okolie, 2020). The impact of flooding on buildings can cause direct damage, degradation of building
materials, and contamination due to flood-borne substances (Mirajkar, 2021). Construction Industry Research and
Information Association (2007) stated that flood damage to buildings includes instability and settlement of foundation,
corrosion in metal components, moisture absorption in timber causing warping, cracking of ground floor due to uplift
pressures, accumulation of contaminated silt, and structural weaknesses. Despite the severity of these impacts in
Anambra West, limited studies have specifically examined the severity of flood impact on building structures and fabrics
in this area. This study therefore aimed to determine the severity of impact of flooding on building structures and fabrics
in Anambra West Local Government Area.
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2. Literature

2.1. Overview of flooding

Flood is the excessive flow of rain water after a heavy downpour and simply defined as the excessive quantity of water
submerging a usually dry area of land (Otaka and Nwafor 2023). Uche (2013) also defines flood as an overflow of water
that submerges or drowns land. Adetunji and Oyeleye (2018) further define it as unusually high rates of discharging;
often leading to inundation of land adjacent to streams, and it is usually caused by intense or prolonged rainfall.
Overflow or retention of water in an area that is normally dry is referred to as flood (Oluseye, Yetunde, Babatunde and
Oladokun, 2018). According to Danhassan, Abubakar, Zangina Mohammad, Hazaea, Ishak and Jiahua (2022) flooding is
regarded as one of the most dangerous natural disasters confronting the world today. In many countries around the
world, particularly developing nations, flooding has become a major issue because of its social, economic, and
environmental consequences. It is one of the most common natural environmental hazards in the developing world.
Flooding is a general temporal state of partial or full submerged inundation from overflows of inland or tidal waters or
from frequent and rapid accumulation of runoff. It is one of the most widespread and destructive natural perils, affecting
approximately 250 million people worldwide and causing US$ 40 billion in losses on an annual basis (Cirella and
Iyalomhe, 2018).

Flooding in Nigeria is caused by a variety of factors. Majorly, flooding occurs when river channels are no longer able to
further contain surging discharge (Babatunde, Owolabi, Taiwo and Wahab, 2012). According to Oyebamiji and Oyedeji
(2022), flooding is caused by storm surges, heavy or consistent rain falls, failure or excessive release from dams, blocked
river channels and drainage greatly exacerbate flooding incidents, worsening its impact and effect.

Flooding results from climate change, excessive precipitation, building on water ways, sea-level rise, soil moisture
regime, dam operations, rapid population growth, inadequate preparedness, and lack of political will (Umar and Gray,
2022). Floods are natural events; however, due to various human related activities coupled with climate change which
is influenced by human activities, flooding tends to be both human-induced and natural events (Afolabi, Emelu, Wali,
Orji, Bosco- Abiahu, Yemi, Wali and Asomaku, 2022). Okoye (2019) identified factors impacting flooding in Nigeria as
poor waste disposal, sewages block drainage, preventing free flow of rain water. Poor land use policy, improper citing
of structures and buildings. Okoye, Ezeokoli and Ezeokonkwo (2015) in their study revealed that the siting of buildings
on waterways, flood channels/plains, inadequate/lack of drains in the compounds, lack of planning
restriction/developmental control, size of the building/area occupied by the building among others contribute greatly
to the incessant flood menace.

2.2. Impacts of flooding on buildings

According to Duluora (2017), the impacts of flooding include destruction, damage, degradation and contamination of
buildings, destruction of properties, environmental pollution, forced migration, psychological effects and trauma
experienced by the inhabitants and they include issues such as forced migration, attempted suicide or committing
suicide, traumatic effects as a result of the aftermath of the flood incidence. Nwajuaku and Ekenta (2018) state that the
impacts of flooding include physical damages to structures, social dislocation, contamination of clean drinking water,
spread of water-borne diseases, shortage of crops and food supplies, death of non tolerant tree species, disruption in
transportation system, serious economic loss and psychological trauma. Mirajkar (2021) explains that due to impacts
of flood, buildings damaged directly. During or after the flood, degradation of building material takes place. Flood borne
substances cause the contamination of the building. According to Mclean and Watson (2009) the porous, plaster, timber,
decorative materials and services located within the living accommodation suffer greatest degradation when saturated.
Another high value cost of flooding events is that of structural damage caused when the flow of flood waters is checked
and contained within the structure. The forces this releases can cause structural damage to both substructure and
superstructure elements.

According to Ezeokoli, Okolie and Onyia (2019), when flood water finds its way into the building, it causes severe
damages to the building structures and fabrics. These damages according to Lamba, Gautam and Gapta, (2015) arises
from the following:

Corrosion: Salt-laden, moist air can corrode exposed metal surfaces and penetrate any opening in the building. Also,
corrosion attack metal connectors, fasteners for siding and connectors for attaching exterior-mounted heating,
ventilation, and air-conditioning units, electrical boxes, lighting fixtures, and any other item mounted on the exterior of
the building;
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Moisture: Trapped moisture increases the moisture content of the material and potentially leads to decay. The potential
for wood frames in low-lying coastal areas to decay is high. Therefore, connectors should be designed to shed water to
prevent water from accumulating between the connector and the material the connector is attached to.

Weathering: The combined effects of sun and water on many building materials causes weathering damages in form of:
fading of finishes; accelerated checking and splitting of wood; gradual loss of thickness of wood; and degradation of
physical properties. The effects of weathering reduce the life of building materials unless they are naturally resistant to
weathering or are protected from it, either naturally or by maintenance.

Termites: The likelihood of termite infestation in coastal buildings can be reduced by maintenance that makes the
building site drier and otherwise less hospitable to termites, others are: keeping water pipes, water fixtures, and
drainpipes in good repair; avoiding dampness in crawlspaces by providing adequate ventilation or installing impervious
ground cover membranes; and avoiding frequent plant watering adjacent to the house and trimming plants away from
the walls.

3. Methodology

3.1. Research Design

The study adopted a descriptive survey research design.

3.2. Study Area

Anambra West Local Government Area is located in the northwestern part of Anambra State, Nigeria, within latitudes
6°15'N to 6°45'N and longitudes 6°40'E to 7°00'E. The area is riverine with seventeen towns, including Mmiata Anam,
Umueze Anam, Nzam, Odekpe, and Ukwalla, Oroma-Etiti, OnonoUmuikwu Anam, Nzam, Igbedor, Igbokenyi, Odekpe,
Onugwa, lyiora Anam, Owelle and Olumbanasa. The area of the local government is riverine, most of the inhabitants
are farmers and fishermen. They produce yam, cassava, maize, and rice in abundance yearly. Anambra West is bounded
in the north east by Ayamelum L.G.A., in the south east by Anambra East L.G.A., while in the north east it has a boundary
with Kogi State (Duluora, 2017).
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Source: Duluora, (2017)
Figure 1 Map of Anambra State showing Anambra West

3.3. Population and Sample

The population comprised residents and housing units in Anambra West (projected population of 254,358 in 2025;
52,398 housing units). Using Taro Yamane's formula, a sample size of 393 respondents and 100 buildings was selected
through simple random sampling.

3.4. Instrumentation and Data Collection

A structured questionnaire with a five-point Likert scale (Strongly Agree=5 to Strongly Disagree=1) was administered
to household heads. Physical observations were conducted on 100 randomly selected buildings, examining foundations,
floors, walls, fittings, and finishes.

3.5. Data Analysis

Data were analyzed using descriptive statistics (mean, standard deviation, frequency, percentage) and inferential
statistics (one-sample t-test) at a significance level of 0.05.
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4., Results

Table 1 Severity of Impact of Flooding on Building Structures and Fabrics

S/N | Items N Mean | SD | Rank
1 Destruction (Building collapse) 393|258 |118 |9
2 Structural damage (cracks) 393 | 4.50 095 |5
3 Damage to building fabrics and finishes 393 | 3.69 1.40 | 8
4 Deterioration/degradation of building components | 393 | 4.59 0.80 | 3
5 Contamination of buildings 393|456 |082|4
6 Submerging of buildings 393|463 |0.71 ]2
7 Disruption of serviceability and operation 393 | 4.48 090 | 6
8 Inflow to sewage 393 | 4.06 1.15 | 7
9 Aesthetic discolouring 393|466 |066 |1

Table 2 One-Sample T-Test Results (Test Value = 3.0)

Impact item Mean | T- Test | P- value | Significance
Building collapse 2.58 -7.0 0.00 Significance
Structural damage 4.50 31.3 0.00 Significance
Damage to building fabrics and finishes | 3.69 | 9.77 0.00 Significance
Deterioration 459 | 394 0.00 Significance
Contamination 456 |37.71 0.00 Significance
Submerging 4.63 45.51 0.00 Significance
Serviceability disruption 4.48 32.6 0.00 Significance
Inflow to sewage 4.06 18.27 0.00 Significance
Aesthetic discolouring 4.66 | 49.96 0.00 Significance

Overall Impact Mean: 4.26 | Overall T-statistic: 18.69 | Overall P-value: 0.0000

5. Discussion

The findings revealed that aesthetic discolouring (mean = 4.66) was the most severe impact of flooding on buildings in
Anambra West, indicating that floodwaters leave significant staining on tiles, paints, and wall finishes (see Figure 3).
Submerging of buildings (mean = 4.63) ranked second, confirming that floodwaters routinely inundate buildings in the
study area (see Figure 4). Deterioration and degradation of building components (mean = 4.59) and contamination of
buildings (mean = 4.56) followed closely, demonstrating that flood borne substances compromise building materials
and introduce contaminants. Structural damage/cracks recorded a mean of 4.50, consistent with Edoka, Idris and
Anozie (2024), which found that flooding causes foundation, floor, and wall cracks (see Figure 2). Disruption of
serviceability and operation (mean = 4.48) aligns with Adetunji and Oyeleye (2018), who noted that flood hazards
disrupt building serviceability when water depth impedes access. Inflow to sewage (mean = 4.06) confirms Efobi and
Anierobi's (2013) observation that flooding causes sewage system contamination. Notably, building collapse recorded
the lowest mean (2.58), suggesting that while flooding severely damages buildings, complete collapse is rare in Anambra
West. This finding diverges from Okunbiri and Puyate (2023), who reported building collapse in other flood-prone
areas, possibly due to the predominance of elevated storey buildings with reinforced concrete construction in the study
area. The one-sample t-test confirmed that all eight flood impact items were statistically significant (p < 0.05), leading
to rejection of the null hypothesis that flooding does not have significant impact on building components. The overall
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mean score of 4.26 (above the neutral value of 3.0) conclusively establishes that flooding has severe and significant
impacts on building structures and fabrics in Anambra West.

Source: Ezeokoli et al, 2019 Source: Duluora, 2017

Figure 2 Damage to building fabrics and finishes Figure 3 Aesthetic discolouring

Source: Researcher, 2026

Figure 4 Submergence, disruption of the operation and serviceability of the building

6. Conclusion

This study conclusively determined that flooding has severe impacts on building structures and fabrics in Anambra
West Local Government Area. The most severe impacts are aesthetic discolouring, submergence of buildings,
deterioration of building components, contamination, structural damage, disruption of serviceability, and inflow to
sewage. While building collapse is rare, the cumulative effect of annual flooding progressively degrades building quality
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and functionality. The statistical analysis confirmed that all identified impacts are significant, necessitating urgent
intervention.

Recommendations

Building materials: Use water-resistant building components and finishes that withstand prolonged water
exposure

Structure elevation: Raise ground floor levels to at least 1.5 meter above natural ground level

Oversite concrete: Use oversite concrete floors to minimize rising damp

Building codes: Enforce strict building and developmental laws to prevent construction on flood channels.
Retrofitting: Retrofit existing vulnerable buildings with flood-resilient feature.

Building typologies and practice: Concrete and sand-crete block homes and any durable building typologies
and practices should be encouraged in the area. Other building typologies and practice such as mud or timber
home should be discouraged.

Drainage and reservoir: Government should create drainages reservoir dam in Anambra West Local
Government Area.

Areas for Further Study

Comparative analysis of flood impact severity between different building typologies in Anambra West.
Long-term monitoring of building material degradation due to recurrent flooding.
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