BIBLIOGRAPHIC INFORMATION SYSTEM

Journal Full Title: Journal of Biomedical Research & Environmental Sciences . DOI: 10.37871 (CrossRef)

Journal NLM Abbreviation: J Biomed Res Environ Sci i Plagiarism detection software: iThenticate IndexCopernicus
Journal Website Link: https://www jelsciences.com Managing entity: USA ICV 2020:
Journal ISSN: 2766-2276 Language: English 53.77
Category: Multidisciplinary Research work collecting capability: Worldwide

Subject Areas: Medicine Group, Biology Group, General, Environmental Sciences Organized by: SciRes Literature LLC

Topics Summation: 130 License: Open Access by Journal of Biomedical Research & Environmental Sciences is
Issue Regularity: Monthly : licensed under a Creative Commons Attribution 4.0 International License. Based on a

. ¢ work at SciRes Literature LLC.
Review Process: Double Blind :

. — Manuscript should be submitted in Word Document (.doc or .docx) through
Time to Publication: 21 Days :
Indexing catalog: Visit here Online Submission

Publication fee catalog: Visit here . form or can be mailed to support@jelsciences.com

<% Vision: Journal of Biomedical Research & Environmental Sciences main aim is to enhance the importance of science and technology to the scientific community and also to provide an equal opportunity to
seek and share ideas to all our researchers and scientists without any barriers to develop their career and helping in their development of discovering the world.


https://portal.issn.org/resource/ISSN/2766-2276
https://www.jelsciences.com/assets/img/subjects.php
https://www.jelsciences.com/archive.php
https://www.jelsciences.com/peer-review-process.php
https://www.jelsciences.com/indexing.php
https://www.jelsciences.com/publication-fee-2021.php
https://search.crossref.org/?q=%22Journal+of+Biomedical+Research+%26+Environmental+Sciences%22&from_ui=yes
https://www.jelsciences.com/crossref-similarity-check.php
https://www.jelsciences.com/submit-form.php
https://www.jelsciences.com/
https://journals.indexcopernicus.com/search/journal/issue?issueId=all&journalId=67615

JOURNAL OF

BIOMEDICAL RESEARCH

/" 1ssn: 27662276 CENVIRONMENTAL SCIENCES

PUBLIC HEALTH

<
=
=
=
=
=
=
=
=
=
=
=
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ABSTRACT

Introduction: Flooding is the most common destructive natural event globally.

Aim: The goal of this study was to identify the causes of floods and their socio-economic
consequences and public health.

Materials and Method: The primary data collection methods were structured survey
questionnaires, key informant interviews, focus group discussions, field observation, and document
analysis. The survey questionnaires with 29 items were sent to 121 homes. The sample size for the
house-to-house questionnaire survey was determined using the formula for sample size determination.
Both probability and non-probability sampling techniques were used in this investigation. The
data were summarized and analyzed using both qualitative and quantitative methodologies. The
qualitative data gathered from key informant interviews, focus group discussions, and observation
was interpreted, and the analysis was combined with survey findings to substantiate the outcome.

Results: The lack of flood drainage infrastructure in the research area, according to 74.4 % of
the homes, is the most important root cause of floods. Floods can increase the danger of waterborne
pathogens and bug infections, with the most prevalent ailments experienced by the tested
households being the common cold, malaria, diarrhea, and pneumonia. The lack of an early warning
system played a significant role in exacerbating the flood damage. About (18.2%) claimed they were
evacuated from their homes until the rainy season was over and back. The other (25.6%) diverged
water flow direction and coping strategies to prevent flood impacts during flood events.

Conclusion: One of the most prevalent illnesses observed in the houses surveyed was malaria.
As a result, flooding is the most serious concern or hazard in the research area. Based on this
analysis, the government should find a way to prevent flooding and drainage problems among the
suspected areas. It is recommended that the watershed of the site should be delineated, and the
streamline should be identified and managed properly.

INTRODUCTION

Flooding is the most common destructive natural event globally, affecting all
rural and urban areas in developed and developing countries [1]. Flooding causes
many immediate and long-term health consequences, ranging from drowning and
injuries to infectious infections and mental health issues. Flooding has killed 1000
people and affected over 3.4 million people in the region over the last ten years.
Drowning accounts for two-thirds of all deaths, with the rest coming from physical
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damage, heart attacks, electrocution, carbon monoxide
poisoning, and fire. Region. Two-thirds of such deaths are
from drowning, and the remainder from physical trauma,
heart attacks, electrocution, carbon monoxide poisoning
and fire [2]. The elderly and the impaired are particularly
vulnerable. Social implications, such as evacuation and
displacement and events during the restoration period, have
substantial health consequences. Furthermore, the health
and social repercussions might vary greatly depending on
local weather and flood conditions, the timing of floods and
warnings, preparation, and socio-economic status [3,4].
Flood vulnerability is high in developing countries [5]. Due
to limited development prospects and relatively cheaper
land, for instance, poor people tend to choose distant low-
lying floodplains [6]. Their livelihoods and assets are less
safeguarded, and as a result, they have a limited capacity
to cope with property losses caused by flooding as well as
individual and cumulative disaster-related experiences
or stressors, such as water damage, loss of personal
belongings, and reconstruction challenges [7,8]. Flooding
accounts for more than 30% of global economic losses
from all-natural disasters worldwide [9]. Flood control
infrastructure, early warning, insurance, land use planning,
and building standards are among the risk reduction and
adaptation strategies being considered by many countries
[10]. Understanding how a wide range of disaster losses are
distributed across socioeconomic categories should help
policymakers progress both in adaptation and economic
development [11]. Natural disasters can disproportionately
affect low-income households [12,13]. Many people work
in the agricultural sector in developing countries, which is
particularly exposed to natural disasters, either directly or
indirectly [14].

Floods are the most frequent and widespread disaster in
the African continent. Floods are becoming more frequent
and severe in most parts of Africa, particularly Sub-Saharan
Africa [15]. It is mostly caused by the country’s terrain,
including highland mountains and lowland plains with
natural drainage systems formed by the major river basins
[16]. Samson [17] stated that most floods in the country are
caused by rivers overflowing, causing runoff and inundation
along their banks in lowland plains and topographic features
that are 0% to 2% swampy and vulnerable to flooding.
However, due to a limited number of hydrology and stream
gauging stations, it is impossible to measure and map all
forms of flood hazards in Ethiopia [18]. Excess rainfall
on upstream watersheds causes flash floods, which surge
downstream with huge concentration, speed, and intensity,
and river floods that overflow outside the river channel. The
most dominant flood-prone woredas, 31%, are found in
Oromia regional national states due to the major overflow
of rivers and the heavy rainfalls. Flash floods are common
in most parts of a region, especially when rains occur during
prolonged dry spells [19].

Hirna town is one of the towns in the West Hararghe
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Zone that has been impacted by flooding for a long time,
causing loss of life, property damage, and disrupting
economic activity [20]. Flooding has become more common
in recent years, resulting in significant losses in human
life and property in a town and neighboring rural kebele.
Indeed, this is intimately linked to investigating the causes
of flooding hazards and the public health and socio-
economic consequences of floods at a specific location, with
all of its characteristics and flow patterns. The objective of
this research was to assess the Impacts and causes of flood
hazards on Public health and socio-economic.

MATERIALS AND METHODS

The astronomical location of the city is approximately
9°13’0” t0 9°13’30” N and 41°5’30” to 41°6’0” E latitude and
longitude. The altitude of Hirna town is as low as 1765 m
and as high as 1933 m above sea level. The study area lies
within the semi-arid climate where winter remains cool,
and summer is hot. The mean temperature of the study areas
ranges between 14°C and 28°C some times, in the summer
seasons, it rises to above 28°C. Its land features are ups and
downs in the northern and in all directions has farming
spaces that do not have available infrastructure at all. The
soil type around Hirna is primarily gray to very dark gray,
or black clays or clay loams, and in some areas, there are
also brown to reddish-brown clay soils. However, such soil
characters usually have low infiltration rates during intense
rainfall and promote rapid runoff. Soil surface properties can
be the most important influence on runoff. The economic
activities of the study areas are diverse. The agricultural
production systems in Hirna town and surrounding areas
are mixed farming and livestock rearing.

The primary data collection methods were structured
survey  questionnaires, key informant interviews,
focus group discussions, and document analysis. The
questionnaire of this study was both open and close-ended.
Pre-testing of the questions was undertaken on 8 randomly
selected non-sample households before interviewing sample
respondents to make the necessary modification. The survey
questionnaire with twenty-nine items was administered to
121 sample households in all purposefully chosen zones. The
study purposefully selected five respondents for focus group
discussion to fill the gaps in earlier research. They were
purposely chosen because they understood the problem
and had lived for more than ten years with the support of
the 01 kebele leader. Disasters disproportionately affect
women, children, and the elderly [21]. This study’s field
survey observed the actual condition in the areas because the
information gathered through site survey and observation is
relevant to the research findings [22].

For this study, the sample size for the house-to-house
questionnaire survey was determined using the formula for
sample size determination as indicated in Equation 1. Hirna
town is divided into two kebeles, each divided into several
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zones, as mentioned in the descriptions. Kebele 01 has three
zones: zone 1, zone 2, and zone 3. Out of these zones, the
kebele administration leaders assisted in the purposeful
selection of flood-prone zones, classified as high, medium,
and low exposure zones, with a minimum of 250 to 350
families in each zone. The overall number of homes affected
in the kebele is estimated to be approximately 991, and the
study used a representative sample of 12% of those involved
for the house-to-house questionnaire survey. The sample
size for the house-to-house questionnaire survey in this
study was estimated using the Cochran formula expressed
as Equation (1) [19].

n,- P4 ()
e
n
n=—p 7 (2)
1+-2
N

where; n  is the sample size for proportion population, Z
is 95% confidence limit, i.e., 1.96, p is 0.1 (proportion of
the people to be included in the sample), q is 1-p, which is
0.9, e is the acceptable margin of error that is 0.05 (is the
desired or actual sample size), and N is the total number of
household head in the kebele. As shown below; after using
the two formulae one after the other (by substituting the
value of no in the first formula into the second formula), the
actual sample size was obtained

_z%pq _(1.96)°(01)(0.9) 0345744

~138.2976
Mo e? (0.05)* 0.0025 38.207
no_n_ 138.29766 11
L -1, 137297
N 991

Both probability and non-probability sampling
techniques were used in this investigation. In the non-
probability sampling, a purposive sampling technique was
utilized to select the study area the most vulnerable regions
for flood based on the current knowledge, information
obtained from elders and proximity to the most flood-
inducing river.

The data were summarized and analyzed using both
qualitative and quantitative methodologies. All survey
questionnaires were analyzed in this study. Data analysis
has been done in the form of descriptive and interpretive
methods, using both qualitative and quantitative discussion
of the data, which has been obtained from both primary
and secondary sources. The questionnaire data were tallied,
organized, and presented using simple descriptive statistical
analysis techniques like graphs, tables, and charts. The
qualitative data gathered from key informant interviews,
focus group discussions, and observation was analyzed,
and the analysis was combined with survey findings to
substantiate the outcome. Various forms of tables, charts,
and graphs were used in the descriptive analysis of both
qualitative and quantitative data.
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RESULTS

Because of the serious nature of the problem under
investigation, it was important to identify respondents
in the study area who were old enough to understand the
issues and give meaningful responses, which will help an
appropriate policy direction to correct the problem. From
the total sampling, about 62% of the respondents are aged
between 15-49 years, while 33% are aged between 50-65
years and only 5% of the respondents are aged above 65
years. In analyzing the socioeconomic impacts of flooding
in the study area, most respondents chose more than one
effect stated on the house to house questionnaire. The flood
destroyed their homes (35.5%), household equipment loss
(25.6%), the flood has cost them physical infrastructure
loss (29.8%), different kinds of health effects related due
to flooding (31.4%), agricultural or garden areas were
destroyed (13.2%), impacts on education sectors (15.7%),
disturb economic activities (16.5%) by destroyed valuable
commercial items and about 5 households (4.1%) loss their
family due to flooding were described as major effects cause
by the flood in the study area. Similarly, the majority of
the respondents, 90.1%, agreed that during flooding, their
health infrastructure, especially the classrooms of Hirna
primary hospital and its fences, were always destroyed.

Additionally, participants mentioned that many elderly
people die and several children were affected by diarrhea
during flood season due to flood-related disease though this
should be substantiated with the proper scientific method in
the future. The study found that conditions such as common
cold, malaria, cholera, and pneumonia were prevalent in the
study area due to flooding. The most significant diseases
experienced among the sampled households were common
cold 31.4%, malaria 35.5%, diarrhea 17.3%, pneumonia 9.1%
and merely 6.7%o0f the sampled households they experienced
other disease outbreaks like scabies during the floods.

Local strategies employed by households during flood
events, those who believed their coping strategies on how to
prevent flood impacts during flood events are, majority of
respondents (34.7%) collected and threw out water after it
entered their homes, about (18.2%) of respondents claimed
they were evacuated from their house until the rainy season
is over, about (12.4%) made efforts to safeguard their most
valuable properties with the others or shifting properties to
relatively drier areas during flooding, and the other (25.6%)
diverging the direction of water to different ways.

DISCUSSION

Determining the major causes of flooding is essential to
help policymakers and other stakeholders plan and mitigate
current situations and prevent future floods [23]. The main
flood factors are the combined effects of both human-
induced and natural causes. This conforms with Stephen,
[24] that floods are caused by single or multiple factors that

Abrahim S, et al. (2022) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1447
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are either natural or anthropogenic due to inappropriate
development in flood plains, building on the watercourse
and impermeable materials. According to the respondents
(31.4%), the most important root factor of floods in the
study area is the lack of flood drainage systems (Figure 1).

In many developing countries, urban floods are caused
by the effects of deficient or improper land use planning and
riverside settlements [23]. The main factors of flooding in the
specific areas are the combined effects of human-induced
and natural causes, including heavy rainfalls, topographic
nature, deforestation, increased population density along
the river, poor land-use planning, poor urban planning and
quarrying along with flood plains areas, similar to Reddy
[16]. In light of the above information, about (%19.9) of
respondents believe that the other factors that cause flood
were related to the topographic nature. The intensity and the
occurrence of flash flooding can be determined by the power
and distribution of the rainfall, the topography, land use,
and soil type [25].

The slope classifications ranging from 30% in the
town promote major flash floods to the lower slopes in the
down catchment. Whereas pitch ranging from 0-2% areas
usually face drainage problems, such regions are highly
vulnerable to flooding [26]. The topography and landform
of Hirna town are also undulating, comprising several ups
and downs, river and swampy. The topographic nature
of the Hirna town is analyzed by calculating the slope and
classifying it into seven categories [27]. About 6.4% and
28.5% of area coverage lie between 0-2% & 2.1-5% slope
percent, respectively, implying that areas in specific slope
classification are considered swampy areas.

The town’s slope shows that most of the areas found
are flat, considered major problems for drainage, swampy,
and prone to flooding [27]. The specific study area kebele
01 slope lies mostly on 0-2%, and the south side of the site
around the mountain has a percentage greater than 30%.
This implies that the study area is prone to flash floods from
steep floods and settles on the flat terrains. Topography
also defines drainage patterns and flow accumulation [28].

38
31.4

30

25

20

15 13 10.7

10
3N
0

system lines slope

Figure 1 Factors that contribute to floods in the study area.
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Running water moves very quickly on steep slopes, thereby
reducing the amount of water be penetrated the ground.
Water accumulated at the gentle slope areas becomes
difficult to flow rapidly, and if the permeability of the soil
is weak and the intensity of the rainfall is high as well, then
this can result in flooding [20].

Floods have various socio-economic impacts [29]. The
effects of flooding are divided into primary, secondary
and tertiary effects of long-term outcomes [30]. The poor
society is the most of the flood victims [31]. As indicated
in the analysis of the socio-economic impacts of flooding
in the study area, the informants responded that most
respondents chose more than one effect stated on the house
to house questionnaire (Figure 2).

The flood destroyed around 35.5 % of respondents’
homes, and about 5 families (4.1 %) lost family members.
The majority of the study’s households (35.5%) said that
house damage was the most affected during the flood or
affected the built-environment significantly destroyed their
houses. Around (31.4%) of the respondents were exposed
to different health problems caused by the flooding due to
other kinds of waterborne health problems, and poor health
can be associated with different types of waterborne health
post-flood effects. In developing countries, the majority of
flood deaths are caused by diarrhea and other waterborne
diseases [32]. Around 93.4% of the respondents indicated
having at least one family member of their household getting
sick during the floods. The spread of the contaminated
wastewater may lead to disease outbreaks such as mosquitos’
breeding ground, which can cause malaria outbreaks. The
most disease among the sampled households were common
cold 31.4%, malaria 35.5%, diarrhea 17.3%, pneumonia 9.1%,
and merely 6.7%. Malaria was amongst the most significant
diseases encountered in the sampled households. Therefore,
flooding is the study area’s main issue or problem (Figure 3).

The effect of flood on education can encourage school
dropouts, thus hindering this population from attaining the
right information about flood preparedness and embracing
sustainable development to reduce the impacts [28].

® Frequency ® %

24
19.8 19
15.7 15
12 124
I ] I I I

Lack of drainage  Poor drainage  Topography or

Urbanization Heavy rainfalls Lack of vegetation
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Figure 2 Socio-economic impacts of flood in the study area.
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Figure 3 Most prevalent disease after flood periods in the study area.

The majority of respondents (48.7%) said road
impassability has a great role in student dropouts, as well as
(21.4%) road submerged, (13.3%) schoolsweredestroyed, and
the remaining (16.5%) was because of illness, psychological
stress, or frustrations that the students dropped out the
school (Figure 4). Flood impacts the economic foundation
due to cost expenditure for rehabilitation and reconstruction
of the damaged infrastructures, a private institution,
individual houses, and housing equipment and affects the
amount of government revenue [33].

Theawarenessoffloodhazardsmayraisethepopulation’s
attention on managing flood risks. The absence of an early
warning system highly contributed to the increment of the
flood impact. Therefore, a fast communication system with
reliable and timely information which helps to circulate
flood warning information is important in the area. Local
strategies employed by households during flood events,
those who believed their coping strategies on how to
prevent flood impacts during flood events are, majority of
respondents (34.7%) collected and threw out water after it

70 59

60 48.8

50

40
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20 I l 16 133 0 165
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. Bridge School
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= Frequency 59 26 16 20
"% 48.8 214 13.3 16.5

® Frequency ®%

Figure 4 Flood impacts on the student dropouts in the study area.
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Figure 5 Coping strategies during a flood event in the study area.
entered their homes, about (18.2%) of respondents claimed diseases, disturbed teaching-learning activities, and

they were evacuated from their house until the rainy season
is over, about (12.4%) made efforts to safeguard their most
valuable properties with the others or shifting properties to
relatively drier areas during flooding, and the other (25.6%)
diverging the direction of water to different ways (Figure 5).

CONCUSSION

Flooding is the most prevalent natural disaster
worldwide, affecting industrialized and developing
countries. Flooding has various short- and long-term
health implications, ranging from drowning and injuries to
infectious diseases and mental health problems. The lack
of flood drainage systems is the most significant cause of
floods in the studied area. The flood destroyed around 35.5%
of respondents’ homes, and roughly 5 families (4.1%) lost
family members. The majority of the families in the study
(35.5%) reported that house damage was the most affected
by the flood or seriously damaged their built environment.
Around (31.4%) of the respondents were exposed to different
health problems caused by the flooding due to other kinds
of waterborne health problems, and poor health can be
associated with different types of waterborne health post-
flood effects. The majority of respondents (34.7%) feel
their coping techniques for reducing flood impacts are local
tactics used by households during flood occurrences. So, the
watershed area should be designated, and the streamline
should be identified and managed effectively. The most
prevalent diseases among the selected homes were the
common cold (31.4%), malaria (35.5%), diarrhea (17.3%),
pneumonia (9.1%), and a mere 6.7%. Malaria was one of the
most common infections found in the households studied.
As a result, flooding is the primary concern or problem in
the studied region.

In the study area also, flood causes a disturbance of
ecology and enormous impacts on the environment, destroy
communities’ houses and household equipment, damage
different physical infrastructures, promoted waterborne

damage field crops. The main health impact resulting from
flooding are injuries, vector-borne illnesses, malnutrition,
psychological problems and damage to health infrastructure.
Individual homes, communities, and organizations used
various coping techniques to prevent floods or limit the
effects of floods to maintain their lifestyles and recover their
losses. Coping strategies examined in the study area before
the flood happens, during the flood event and within the after
flood impact is clear choked drains, construction of temporal
drains and bridges, use of sand and stone bags, collecting and
throwing out water, diverting the direction of water to other
ways and sharing resources from the community, helping
from government or non-governmental organizations.

Generally, even though a lot of research has been done
on this topic, they could not address the flooding problem
with different health issues in this area and all over the
country. However, many areas of the country could suffer
illnesses from drainage and flooding. So, the researchers
should deeply research the health and economic effects of
the flooding problem.
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