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Abstract: This study aims to assess the vulnerability to flooding of the population living along the Tilé river. A survey sheet for semi - 

directed and observational interviews with targets and actors is used. Excel software and Flood Vulnerability Index (FVI) formulas 

allowed us to process our data and arrive at the following results: 209 households were surveyed, 30% of which were considered fair and 

70% poor, while 29 % of households recorded physical disabilities.189 people out of 209 (90%) prefer to take refuge with close relatives 

and neighbors; 4% have shelters both at the military camp and schools, 3% in schools and hospitals and finally 3% in the military camp 

and hospitals.66% have no means of defense against floods while 34% of households have protective walls.56% believe that the floods 

come from high rainfall and an anarchic occupation of flood plains; 28% believe that flooding is due to blocked gutters and agricultural 

activities; 14% to the obstruction of gutters and illegal constructions in flood plains and 2% to the obsolescence of the gutters.  
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1. Introduction 
 

The world's human population is vulnerable to natural 

disasters, which are increasing due to the consequences of 

socio - economic developments, land use and climate change. 

In recent years, the increase in the number of people affected 

by the adverse effects of flooding constitutes one of the most 

common and widespread natural hazards to life and property 

worldwide [1 - 3].  

 

Since 2007, the world has experienced very heavy rainfall 

causing serious flooding in almost all countries [4, 5]. In West 

Africa, they have become more and more intense in recent 

years and the great spatio - temporal variability of 

precipitation is at the origin of the occurrence of two water 

risks linked to shortage (drought) and excess water (flooding) 

[6 - 8]. Current forecasts show that sub - Saharan Africa will 

be part of the areas most affected by climate change, along 

with small island states, coastal and deltaic regions [9, 10]. 

These annual floods reflect the explosive growth of cities, 

poverty and the inadequacy of urban planning policies. More 

specifically, human activities are responsible for the 

worsening of flooding due to urban sprawl in risk areas 

(major river beds, low pressure areas, routes serving as 

natural outlets for water, etc.).  

 

The frequency of flooding and the reduction of river flows are 

particularly the subject of particular attention [11, 12]. 

Furthermore, other studies mainly focus on the analysis and 

management of event risk [13, 14]. However, the impact of 

disasters on societies cannot therefore be analyzed only in 

light of the simple vulnerability of populations, but must also 

be evaluated according to the capacities to respond to a crisis 

[15, 16]. This is how the concept of resilience comes into 

play. Along the same lines, [3] demonstrates a parametric 

approach in vulnerability assessment.  

 

Today, we are trying as best we can to control this 

phenomenon and above all, we consider it more and more as 

a risk that must be evaluated and managed according to 

administrative, physical and environmental constraints [17 - 

19].  

 

In Guinea, floods represent more than three quarters of 

disasters according to the CRED EM - DAT database. The 

impact of these floods is, however, limited with annual losses 

estimated at less than 18 million US dollars [20]. Despite the 

strong potential of its hydrographic network, water storage 

and distribution capacities are very limited. The country faces 

the inadequacy and dilapidation of its sanitation and runoff 

drainage networks. The InfoRM index ranks Guinea in the 

regional average with an index of 4.8 (very high) comparable 

to Senegal (4.7) or Ivory Coast (4.9) but higher than Liberia 

(3, 6) [21]. According to the projected impacts of climate 

change on water resources, the frequency of flooding 

following an increase in the frequency of heavy precipitation 

will cause economic losses with the current occupation of the 

beds of the main rivers by populations [22].  

In N'Zérékoré, floods seem to us to be the most recurring 

natural disaster in recent years because the city regularly 

suffers damage linked to this disaster and the capacities of 

municipal authorities to deal with natural disasters are very 

limited. In 2013, for example, floods affected 4, 260 people 

(1, 101 children under five years old, 1, 732 women including 
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104 pregnant) in the Macenta prefecture, and 921 people in 

Yomou [23].  

 

In the urban commune of N’Zérékoré, floods quite frequently 

affect city dwellers living on the banks of the Tilé river bed. 

In 2017, nearly 215 households were forced to leave their 

homes, affecting the health of children and polluting wells 

and latrines [24]. Thus, the general objective of this work is 

to assess the vulnerability to flooding of the population living 

alongside the Tilé watercourse in the urban commune of 

N’Zérékoré.  

 

2. Materials and Methods 
 

2.1 Materials 

 

Location of the study area 

 

 
Figure 1: Map of the Tilé watershed 

 

2.2 Data collection  

 

To achieve our objectives, a survey based on a survey sheet 

was carried out with questionnaires, semi - directed 

interviews and observation aimed at victim communities, 

state services, institutions and private organizations.  

 

2.3 Treatment methods 

 

Using Excel software and Flood Vulnerability Index (FVI) 

formulas, we processed the various data collected in the field, 

the results of which are mentioned below.  

 

3. Results and Discussion 
 

Following the processing of the data collected, we present to 

you the results we have achieved.  

 

3.1 Trend in vulnerability to flooding in the urban 

commune of N’Zérékoré 

 

3.1.1 At the basin scale 

A total of 58 indicators from literature data were taken into 

consideration for this geographic scale. However, only 26 

indicators were used to calculate the vulnerability index.  

 

These indicators used represent those applicable to the study 

area and the rest were excluded due to difficulties in adapting 

them to the study but also linked to the absence of reliable 

data as was also the case in the one conducted by [3]. 

Furthermore, the values of certain parameters, although 

retained, were defined by default as that of the storage 

capacity of the basin and average discharge of the river taking 

into account the similarity.  

 

The values of the parameters thus retained were integrated 

into the FVI evaluation platform to finally arrive at the results 

indicated below.  

 

Table 1: Basin - wide index 
FVI FVIs FVIEC FVIEN FVIPH FVI 

Basin scale 1.00 0.00 0.781 1.00 1.00 

 

 
Figure 2: Vulnerability to flooding at the basin scale 

 

This low resilience is explained by a high concentration of 

individuals in flood - prone areas, the absence of a warning 
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system and communication channels on flood risks, 

underestimation of the risk and an insufficiency of asphalt 

roads. On the other hand, economic vulnerability (FVIEC) is 

not significant (<0.01).  

 

3.1.2 At the urban scale 

Urbanization itself is one of the important factors leading to 

the flooding process. The loss of natural water retention zones 

linked to urban expansion towards flood - prone areas or other 

factors such as poor urban planning, absence or insufficiency 

of water irrigation canals, etc., lead to phenomena recurring 

floods which can endanger the lives and sources of livelihood 

of the urban population, especially when they are heavily 

populated. To determine the trend in vulnerability at the urban 

scale in the study area to flooding phenomena, 63 indicators 

were taken into account in the calculation of the FVI index 

and which led to the following results.  

 

Table 2: Urban scale index 
FVI FVIs FVIEC FVIEN FVIPH FVI 

Urban scale 1.00 0.17 1.00 0.001 0.306 

 

 
Figure 3: Vulnerability to flooding on an urban scale 

 

3.1.3 Assessment of response capacity 

The assessment of response capacity made it possible to 

identify the attitudes and means available to households in 

preventing and managing risk in their respective 

environments. Furthermore, it also made it possible to 

identify gaps requiring advocacy to mobilize adequate 

additional resources in the face of the threat. It was evaluated 

from several angles ranging from knowledge and perception 

of risk to the nature of the response measure at the household 

level. These factors influence household response measures.  

 

Warning systems and information access routes 

 Under the influence of recurring floods, the respondents 

ended up acquiring personal experiences. For example, they 

declare (100%) that observation and individual experience 

save them from the worst. All those interviewed said they 

were not informed of the occurrence of floods (209/209). 

Lack of access to information in the context of natural 

disasters makes risk management and response capabilities 

almost impossible, such as risk reduction and the 

establishment of a culture of security and resilience., and 

strengthening intervention planning. It should be noted that 

sources of information such as the media sometimes relay 

information in a more curative than preventive context.  

 

For better preparation for natural disasters such as floods, the 

presence and fluidity of communication is essential (see 

figure 4).  

 

 

 

 

 

 

 

 

 

 
Figure 4: Early warning system/access to information 

 

Knowledge and perceptions of flood risk among disaster 

victims 

Our respondents, although all aware of the risk (100%), on 

the other hand have very fragile prevention measures 

reflecting their state of poverty. Faced with this challenge and 

in an effective risk reduction approach, their participation and 

integration into different risk management programs should 

be prioritized. These would help limit the impacts resulting 

from flooding processes and identify the real needs of the 

people affected (see figure 5).  
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Figure 5: Knowledge and perceptions of flood risk among disaster victims 

 

Knowledge of the source and risk  

Our surveys confirm that floods occur either following high 

rainfall and anarchic occupation of floodplains (56%); 

Obstruction of gutters and agricultural/market gardening 

activities in flood plains (28%); Obstruction of gutters and 

illegal construction in flood plains (14%); and finally quite 

simply the obsolescence of the gutters (2%). However, the 

most amplifying factor remains linked to the anarchic 

occupation of urban space, particularly flood - prone areas to 

which most households are victims. Furthermore, the 

obsolescence of runoff drainage networks also poses 

enormous problems, as highlighted by 2% of our respondents 

(see figure 6). 

 

 
Figure 6: Knowledge of the source and risk 

 

Defense mechanisms developed against flooding 

Almost all of our respondents have not yet developed any 

means of defense against floods (66%) which affects them 

more or less and only 34% of households have low walls 

blocking the water from access the house are built. In some 

homes, the action of the water ended up dilapidating the 

houses and out of fear, some households ended up abandoning 

their homes. Alongside the construction of barrier walls, the 

opening of gutters and the reinforcement of the reinforced 

concrete base were noted (see figure 7).  

 

 
Figure 7: Defense mechanisms developed against flooding 

 

Improvised emergency shelter 

At the end of the surveys, 189 people out of 209 (90%) 

interviewed preferred to take refuge with close relatives and 

neighbors in the event of a disaster preventing them from 
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accessing their home. Others reported having shelters at both 

the military camp and schools (4%), schools and hospitals 

(3%) and finally the military camp and hospitals (3%); see 

figure 8. 

 

 
Figure 8: Improvised emergency shelter 

 

Financial support 

According to our surveys, only 40% of victims received any 

assistance while 60% declared having received assistance in 

their disaster. This assistance is most often financial and fully 

obtained (100%) from international institutions such as the 

Red Cross (CR), the European Union (EU), International 

Organization for Migration (IOM) and the World Food 

Program (PAM); see figure 9.  

 

 
Figure 9: Sources of financial support 

 

Nature of the response at the household levels 

Out of 209 households visited, none had an adequate or 

reputable response measure. Only 30% were rated fair and 

70% poor (see figure 10).  

 

 
Figure 10: Nature of responses 

 

3.2. New strategies for strengthening response capacities 

for community resilience to flood risks  

 

Following the results of the household survey, it appears 

essential to define new mechanisms to reduce vulnerability to 

flooding both at the urban scale and at the basin level in the 

study area. These mechanisms, with the aim of strengthening 

the community's response capacity to flood risks, arise both 

from the results of the study, field observations but also from 

the review of the available literature deemed relevant to the 

context of the flood. 'study.  

 

4. Conclusion  
 

At the end of this work, we came to the following conclusion:  

• 209 households were visited, 30% of which were 

considered fair and 70% poor;  

• 29% of households surveyed have already experienced 

physical disabilities;  

• 189 people out of 209 (90%) surveyed prefer to take 

refuge with close relatives and neighbors in the event of a 

disaster preventing them from accessing them at home;  

• 4% reported having shelters in both the military camp and 

schools, 3% in schools and hospitals and finally 3% in the 

military camp and hospitals;  

• 66% of our respondents have not yet developed any means 

of defense against floods which affects them more or less 

while 34% of households have built walls blocking water 

from accessing the house.  

• 56% of surveys estimate that flooding comes from high 

rainfall and/or uncontrolled occupation of flood plains;  

• 28% of respondents believe that flooding is due to the 

obstruction of gutters and agricultural/market gardening 

activities in flood plains;  

• 14% to the obstruction of gutters and illegal constructions 

in flood plains and 2% to the obsolescence of gutters.  

 

However, the most amplifying factor remains linked to the 

anarchic occupation of urban space in particular and flood - 

prone areas to which most households are victims.  
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