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Aim: Residents are concerned about the presence of flies, especially in areas near landfills, so it is important to study the distribution patterns
of fly communities and community responses to the presence of flies. This study focuses on two main topics: fly distribution in various zones
and people’s perspectives on fly prevention initiatives. Materials and Methods: Data were collected by dividing the sampling location into
four clusters and collecting data three times per day (morning, noon, and afternoon). Flypaper was used to collect the insects, which were then
separated based on their morphology. The data were tabulated and analyzed using the Shannon-Wiener equation for the diversity index, and
the Morisita index equation for the distribution pattern. The observation was then continued by asking people about the existence of the fly
community. Results: Cluster 4 has the strongest dynamics with varying absolute density. The morning has the highest absolute density, with
an average of 26.56. The findings of the relative density analysis suggest that Musca domestica has the highest percentage, with an average
percentage of 74.36%. Only 45% of respondents took actions to combat the presence of flies. The study’s findings also revealed that 97%
of the population had never been socialized about sanitary management and attempts to control fly communities. Conclusions: Community
sanitation, the prevalence of trash, and the presence of insects are not successfully regulated. The residential sector of the Gampong Jawa
Community, which has the most direct access to the landfill, is at a higher risk of getting affected by hazardous diseases conveyed by flies.
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organic waste.>!% These practices contribute to the spread of
infectious diseases such as typhus, diarrhea, dysentery, and
other gastrointestinal illnesses, and some of them can also lead
in myasis."®! The ability of flies to transmit infectious agents
to their hosts, commonly referred to as vector competence,
determines a major portion of the transmission activity of

INTRODUCTION

Flies are one types of arthropod belonging to order
Diptera.l'! Flies (Diptera) are one of the species that contribute
significantly to human health problems. Flies act as mechanical
vectors for the spread of disease, especially through the food
they infest.>#! Different kinds of bacteria can be found in the
bodies of flies, such as Enterobacter aerogenes, Escherichia
Coli, Proteus sp., Bacillus sp., Serratia marcescens,
Ancylostoma spp., and Trichuris spp.>% Since flies are
dependent on humans for their existence and are drawn to the
smell of human blood and waste, they can be found in every
home, especially in places near landfills."®! Because flies
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have a habit of defecating and vomiting on the surface where
they land, this is the initial stage of flies contaminating every
affected site. Flies ingest organic substances from human and
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pathogenic agents from flies to humans.''2 Low levels of
sanitation contribute to an increase in fly populations, one of
the diseases’ vectors.!!*!

Flies are a source of microbial contamination and carrier of
bacterial diseases. According to the research by Stoffolano,
The Turkish Coronavirus, the etiologic agent behind acute,
intestinal, and highly contagious sickness in Turkey, can be
spread by the house fly (Musca domestica). In other studies,
serological and genomic testing on flies revealed a low
prevalence of severe acute respiratory syndrome coronavirus
carriage."*! In addition, managers of public health should
be more cautious about managing the spread and control of
diseases, especially those carried on by flies.’) The Banda
Aceh City, the area of Gampong Jawa, has a high population
density and is adjacent to the city’s landfill. The integration
of biological communities is measured by diversity, which is
calculated by taking into account the number of populations
that have been incorporated with a relative abundance.!®
The diversity and distribution pattern of flies are important
indicators in knowing the pattern of fly community development
in Gampong Jawa, which will have an impact on the type of
disease and the number of people suffering from the disease in
the Gampong. Therefore, this research was conducted with the
aim of obtaining information related to the level of diversity of
fly species and their distribution patterns so that this research
is expected to be the basis for determining the fly population
control model to prevent the transmission of diseases caused
by flies. This study aimed to determine the level of diversity
and distribution patterns of flies in the Gampong Jawa, Banda
Aceh City, Indonesia.

MateriaLs aND MEeTHODS

Research area

The study was conducted in Gampong Jawa area, Banda
Aceh City, Indonesia. Detail is illustrated [Figure 1]. This
type of this study is quantitative research using a simple ex
post facto research design.!'” This design is used based on the
presence of landfills that affect the fly population.'®2% There
are four clusters (observation points) that are determined
based on the distance of clusters to the landfill, each cluster
is + 400 m and consists of three stations with each station
divided into three plots. Cluster determination is based on
the distance of the landfill to residential areas in Gampong
Jawa. The location of Cluster 1 (1201 m — 1600 m) is in Nyak
Raden Hamlet, Cluster 2 (801 m — 1200 m) is in Hamzah
Yunus Hamlet, Cluster 3 (401 m—800 m) is in Tuan Dibanda
Hamlet, and Cluster 4 (0 m—400 m) is in Said Usman and
Tgk. Muda.

Data sampling and analyzing

Data collection procedures were carried out at several sampling
locations divided into four clusters; data collection was carried
out three times a day (morning, noon, and afternoon) and
carried out three repetitions of sampling in each cluster. Flies
were sampled using flypaper that placed on the ground or a flat
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Figure 1: Geographic location of the study area in Gampong Jawa area,
Banda Aceh City, Indonesia

surface in each plot that had been determined. The collected
samples were sprayed with 70% alcohol and labeled; then, the
samples were sorted by morphology and identified. The data
obtained were tabulated and analyzed using the Shannon—
Wiener equation for the diversity index.?'?*

The diversity index of flies can be analyzed using the Shannon—
Wiener Equation (1).1%!

H'= -Xpilnpi (1)
Where:
Pi = The proportion of each species in the sample

Diversity index criteria:[*4

*  H'<l: Low level of diversity

*  H'1-3: Moderate level of diversity
»  H'>3: High level of diversity.

The distribution pattern was determined using the Morisita
Index Equation (2).*

DYDY
() - 2x

Where:

)

N = Total number of plots
X = Number of species in each plot.

Distribution pattern criteria:2¢2%1
* Id < I: Uniform dispersion
* Id = 1: Random dispersion
* Id > I: Clumped dispersion.

International Journal of Environmental Health Engineering | 2024 -




8L+AWAOANDMMN8eAAIAVO/FONEIDVIASALLIAIPOOAEIEAHIOI/ADAU

MVYTXOMADYOINXYOHISABZIYTCN+RYNIOITWNOTZTARYHASHINAUE Aq yali/wod mm; speulnol//:dny wouy papeojumodq

G202/0€/¥0 uo

Nur, ef al.: Sanitation management and the existence of flies’ communities in residential areas near the Landfill

In addition, data sampling is also carried out with a qualitative
approach to obtain information from respondents about
sanitation management in the area. A cluster consist of
25 respondents. Approach taken using a questionnaire to
respondents and Gampong Jawa stakeholders (Chief Landfill
Officer, Village Head, and Health Center Officer), in addition
supporting data obtained from the Department of Hygiene
and Environment of Banda Aceh City is also used. Interviews
conducted to respondents following the question points
presented [Table 1].

ResuLts

Nine hundred and seventy samples of flies were collected from
all clusters. Information on the quantity of samples dependent
on the day and the time of observation [Table 2].

The results shown in each group varied greatly. The level of fly
diversity in each cluster shows different results based on the
distance of the observation location from the waste processing
site. The results of the analysis of the level of diversity of flies
[Table 3].

The distance between the location and the waste management
site also influences the distribution pattern of flies. Based on
the results of the study, the distribution pattern of flies in each
cluster generally tends to be uniform, but this pattern will
change into groups or vary depending on the environment
and food points. The results of this analysis [Table 4].

Table 1: Question points for respondents

Question type Question

1. Gender

2. Education (Leege et al., 2021)

3. Occupation (Illés et al., 2021; Sutherland et al., 2021)
1. Type of trash

2. Availability of trash

3. Amount of trash

1. Do flies appear

Characteristic
of respondents

Sanitation
management

Presence of
flies 2. Are flies bothering you

Table 2: Number of fly samples obtained from each
observation cluster

Cluster 1 2 3 4
1* day
Morning 39 28 34 21
Noon 14 9 29 47
Afternoon 21 8 47 76
2" day
Morning 46 34 13 39
Noon 18 10 34 33
Afternoon 15 8 47 63
31 day
Morning 17 7 21 24
Noon 14 9 29 20
Afternoon 12 17 29 20

In addition, based on the results of the respondent analysis
conducted, the level of education greatly influences the
respondent’s perspective on how to overcome the problem
of flies. This is proven by the level of highly educated people
having a good handling attitude so that this cluster can reduce
the level of fly presence. 3-day fly findings collected in this
investigation in each cluster [Figure 2].

Discussion

Diversity level

According to Shannon—Wiener research, the Gampong Jawa
region of Banda Aceh often has low levels of fly variety (H1),
especially in Cluster 1. Compared to Cluster 1, the level of
diversity in Cluster 2 was comparatively low, but in repeated
Clusters 1 and 2, the degree of diversity was moderate (H"1-3)
before declining the following day. The location of Cluster 2
in the middle of a residential area that is dispersed into various
alleys causes the level of variety there to vary. Cluster 3 was
located at the neighborhood processing facility for plastic trash
the locals used this location to gather inorganic waste that could
still be sold to recyclers. Fly variety in Cluster 3 was typically
low, although there was a morning increase to a substantial
level. The diversity level reveals the presence of fly species in
this region.!') One of them has a moderate amount of diversity,
whereas the others have a low level, similar to the information
obtained in Cluster 4, which is 300 m away from the landfill.
[lustrates the description of the diversity level in each cluster
based on the time of observation [Figure 3].

Distribution pattern

The distribution of flies in Cluster 1, which is the area
farthest from the landfill, tended to clumped; however, data
showed that, for the third repeat, the distribution pattern
shifted to a uniform pattern at midday (0.8571) and in the
afternoon (0.8636). Based on the location of cluster 1, it is
possible for the distribution of flies because the point of food
is only in certain places so that many flies moved toward these
points. The importance of the distribution pattern revealed that
insects’ dispersal plays a significant function in a variety of
habitats.?) According to the results, Cluster 2’s fly distribution

Cluster 1
Cluster 2 H
Cluster 3
Cluster 4 H

High [

Moderate |,

Number of flies (Individual)

i H i i i i i i i
MD1 ND1  AND1 MD2 ND2  AND2  MD3 ND3  AND3
Time

Figure 2: The presence of flies in 3 days of observation, morning (M),
noon (N), afternoon (AN), day 1 (D1), day 2 (D2), and day 3 (D3)
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Figure 3: Mapping the level of fly diversity in the observation cluster based on time and day

Table 3: Diversity index of fly

Clusters Repetition Observation time
Morning Noon Afternoon
1 1%t day 0.64 0.26 0.85
2 day 0.49 0.35 0.68
3% day 0.85 0.86 0.98
2 1* day 1.02 0.64 0.74
2% day 12 0.64 0.66
3% day 0.8 0.68 0.47
3 1* day 1.08 0.77 0.44
2% day 0.63 0.13 0.18
3% day 1.18 0.55 0.33
4 1% day 0.99 0.31 0.54
2% day 0.86 0.3 0.76
31 day 0.17 1.01 0.83

pattern tended to be uniform, whereas it sometimes changed
to a clumped pattern, such as in the morning on the second

and third repeats and at midday on the first repeats. The cause
of these altered because of Cluster 2’s location. Whereas the
distribution pattern in Cluster 3 remained constant, the same
thing also occurred there, but there were changes throughout
anumber of repetition and observation intervals. The clumped
pattern appeared in the morning and afternoon of the first
repetition, but it reappeared in the midday and afternoon of the
third repetition. The distribution pattern tended to be regular
in cluster 4, according to observation, according to [Figure 3].
The distribution pattern tended to be uniform on the first repeat,
but from morning to afternoon on the second repetition, it
clumped, and from morning to afternoon on the third repetition,
it resumed its varied pattern.

According to this study, observations in many clusters generally
showed that the diversity level of flies (Diptera) in Gampong
Jawa village, Banda Aceh city, was low about 970 samples.
Since different environments and locations can affect how
flies grow and develop, they can be used as a separate variable

International Journal of Environmental Health Engineering | 2024 -
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Table 4: Morisita index of fly

Clusters Repetition Observation time
Morning Noon Afternoon
1 1+ day 1.3887 1.8462 1.0857
2% day 1.1913 1.0196 1.4000
3% day 1.0809 0.8571 0.8636
2 1+ day 0.9921 1.0833 0.9643
2% day 1.2460 0.8000 0.9643
3% day 1.2857 0.7500 0.9924
3 1* day 1.0053 0.9458 1.0019
2% day 0.9355 0.9733 0.9907
31 day 0.9429 1.0049 1.1675
4 1* day 0.9487 0.9549 1.0600
2% day 1.1457 1.0568 1.1167
31 day 0.9239 0.9158 0.9947

to determine the degree of fly diversity.**3! This study has
shown that the distribution pattern of each observed cluster
differs because distinct attributes in each cluster led to varied
distribution patterns.

Analysis of respondents

Description of education and gender of respondent
Respondents from each cluster have varying degrees of
education, according to the interviews. The interviewee’s
perspective will be considerably influenced by their degree
of education.” Secondary education is the minimum level of
formal education. With 84% of respondents having completed
their elementary and secondary school and 16% having
attended college, respondents in Cluster 1 were made up of
36% of men and 64% of women. Forty percent of men and
60% of women make up Cluster 2, and some family members
have a formal education. Four percent of men and 96% of
women make up Cluster 3, and only a small number of family
members also hold formal educations. On the other hand, only
96% of the people in Cluster 4 have completed their primary
and secondary school, compared to 24% of males and 76% of
women. Cluster 2 is a region with a larger population density
than the other clusters, which promotes the growth of flies and
the effects they have.

Description of responses from respondents

The presence of flies is affected by a number of variables,
including the availability of food sources and a breeding
area, which can be harmful to the family’s hygiene and
health. Waste is always created with every activity, whether
it takes place inside or outside the home. There are two
types of garbage created the most frequently each day,
namely, plastic and food waste. The presence of trash
cans demonstrates that the neighborhood cares about the
environment. Only 4% of residents in the other clusters did
not have garbage cans close to their homes, in contrast to
Cluster 1, where every respondent’s home had its own trash
can. Up to 24% of Cluster 1 residents and 48% of Cluster
2 residents, respectively, have taken measures to keep flies

away, including using flypapers, applying insecticides, and
burning garbage, which is typically where flies breed. Since
the majority of responders in each cluster are bothered by
the presence of flies, they take this action on their own
creativity. Insecticide sprays, baits, controlled aerosols,
window traps, window stickers, sticky tubes, adhesive tape,
and conventional fly beaters are some fly control methods.?
It was revealed by the respondents that diarrheal disease
is the most prevalent disease suffered by local population,
making the socialization of overcoming the existence of fly
communities extremely important. In contrast to Clusters
2 and 3, where only 12% of respondents claimed to have
received socialization regarding sanitation management and
efforts to control the presence of fly communities in their
environment, all respondents from Clusters 1 and 4 revealed
that they had never been exposed to hygiene management or
efforts to control fly colonies in the area. They interact with
others through student activities and local medical centers.

Description of responses from stakeholder

According to stakeholder (Chief Landfill Officer, Village Head,
and Health Center Officer) interviews in Gampong Jawa,
there are no specific waste management programs or activities
that the stakeholders are engaging in. The method that the
community often manages waste management is by storing
rubbish at a location that is given by the government and then
having cleaners remove the waste to the landfill. Gampong
Jawa’s stakeholders have been informed about rubbish banks;
however, the program cannott be put into action because of
operating issues. In certain cases, local stakeholders utilize
fogging to takle the fly population.

Presence of flies in the community

Fly communities were found to be less in Clusters 1 and 2
on observation days 1 and 2. The number of fly communities
is about the same in each cluster in the morning, though,
which is probably related to the morning and afternoon
garbage disposal schedules. There are mangrove ecosystems
in Clusters 1 and 2, which has a significant impact on both
lowering unpleasant ribs and the prevalence of flies. This is
consistent with studies by Membere et al. and Hamidou Leyo
et al., which found that mangroves ecosystem had a major
impact on the spread of flies such as M. domestica, which can
reproduce quickly.34

CoNCLUSIONS

The Gampong Jawa Community’s residential area, which has
the most direct access to the landfill, is at a higher risk of being
infected by harmful diseases spread by flies. This complaint
corresponds with those expressed by the respondents, who
claimed that diarrhea and dysentery are widespread illnesses
in the area. The analysis’s findings suggested that fly variety
was generally modest, but it was still important to plan ahead
and create a fly control strategy to stop the transfer of viruses
from flies to humans.
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