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2Research

Abstract. Utilization of potential fishery and marine resources is still not maximally used by fishermen.
Sea surface temperatures and the spread of chlorophyll-a through remote sensing systems can be used as
potential fishing zones. This study aims to determine potential fishing zones using geographic information
systems through the distribution of sea surface temperatures and the value of chlorophyll-a concentrations
in Aceh Besar waters which is expected to improve the sustainability of fishing efforts. This research was
conducted in January-December 2019 using geographic information system by extracting from AquaMODIS satellite image with resolution of 4 km and sea surface temperature overlay method with
chlorophyll-a concentration. The results found the highest sea surface temperature value was in April at
31.62°C and the lowest temperature was in December at 28.45°C. The highest average chlorophyll-a
concentration in Aceh Besar waters was 1.53 mg/m3 in December and the lowest concentration of
chlorophyll-a in June and September was 0.20 mg/m3. Suspected potential fishing zones during January to
December 2019 were found as many as 62 potential fishing zones, namely in the Western, Northwest and
Eastern waters of Aceh Besar. The most zones are in December as many as eight zones, namely in the
Western, Northwest and East parts of Aceh Besar waters and the least found in July as many as one zone
that is in the Western part of Aceh Besar waters. When compared to fishing operations areas, the potential
fishing zone is in the western part of Aceh Besar waters.

1 Introduction
Aceh Besar Regency is the westernmost region after
Sabang City. Geographically, Aceh Besar Regency is
located at coordinates 5.05° - 5.75° North Latitude and
94.99° - 95.93° East Longitude. To the north it is
bordered by the Malacca Strait and Banda Aceh City, to
the south by Aceh Jaya Regency, to the east by Pidie
Regency, and to the west by the Indian Ocean. Aceh
Besar Regency has a coastline of 296.16 km and a sea
area of 1,351.01 km2 [1].
Aceh Besar District has a large potential for natural
wealth, specially in the field of fisheries with a potential
of around 5,158 tons/year [2]. The lack of technology
used by fishermen, resulted in the utilization of the
potential of fisheries and marine resources less than the
maximum. The problem that is commonly faced in the
utilization of fish resources is the existence of dynamic
fishing areas, always changing and moving following
changes in environmental parameters [3].
Fishermen usually determine the catch zone by
looking at the foam or ripples on the sea surface and by
looking at the birds flying on the sea surface. The
abundance of fish in an area can also be predicted based
on the oceanographic conditions of the waters [4].
Oceanographic conditions that greatly affect the
abundance of fish are the distribution of chlorophyll-a
and sea surface temperature. The location of waters with
high chlorophyll-a content can be indicated in these

waters rich in fish because the location is rich in food
[5]. Meanwhile, Sea Surface Temperature (SST) is one
of the factors that affect the life of organisms in the
ocean, because temperature can affect the metabolism
and reproduction of organisms in the sea. Each type of
fish has a different tolerance to SST for their survival
[6].
One way to make it easier for fishermen to find
fishing locations, fishermen must have a map of areas
that have the potential to carry out fishing operations.
Remote sensing technology can determine water areas
that have the potential for profitable fish resources. By
knowing the sea surface temperature and the distribution
of chlorophyll-a through remote sensing systems, it is
possible to predict Potential Fishing Zones (PFZ) [7].

2 Materials and Methods
2.1 Time and location
This research was carried out by monitoring sea surface
temperature (SST) and chlorophyll-a from January 2019
to December 2019 in the sea waters of Aceh Besar.
Geographically, the research location is located at the
coordinates as shown in Figure 1. The tools and
materials used in this research are Personal Computer
(PC), SeaDAS Software, and ArcGIS Software.

_________________________________
*Corresponding author : ichsansetiawan@unsyiah.ac.id
© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(http://creativecommons.org/licenses/by/4.0/).

E3S Web of Conferences 339, 02002 (2022)
10 t hICMR-2 nd INSAEF 2021

https://doi.org/10.1051/e3sconf/202233902002

4. The process of extracting information from each
image using the Seadas 7.5 application, which
produces ASCII data on the distribution of
chlorophyll-a and SST distribution in Aceh Besar
waters as well as tabulated data on the distribution of
chlorophyll-a and SST values for each pixel and its
coordinates.
5. The interpolation process is carried out to get the
value in the empty area (empty pixels).
6. Overlay is performed to combine the contour of the
sea surface temperature image and the contour of the
chlorophyll-a distribution image.
7. Map of potential fishing zones in Aceh Besar waters
is made.

Fig. 1. Research map

3 Results and Discussion

2.2 Research data

3.1 Characteristics of sea surface temperature

The research data collected includes fishing grounds
obtained by interviewing fishermen and image data
from the Aqua-MODIS satellite in the form of
chlorophyll-a (OCI Algorithm) and monthly sea surface
temperatures from January 2019 to December 2019. The
image data used is Browser Level data. 3 with a spatial
resolution of 4 km. Satellite image data is accessed from
the website www.oceancolor.gsfc.nasa.gov.

Sea surface temperature (SST) can be used to determine
potential fishing zones in an area. The distribution of sea
surface temperatures in the waters of Aceh Besar from
January to December 2019 based on the results of
MODIS satellite image extraction has varying values.
The SST value in the waters of Aceh Besar can be seen
in Figure 2.
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If a water with a sea surface temperature range between
24℃ - 27℃, is categorized as potential, the sea surface
temperature range between 27℃ - 30℃ is categorized
as moderate and the temperature range is less than 24℃
and more than 30℃, then the water is categorized as less
potential. Meanwhile, if the chlorophyll-a content in the
waters is greater than 0.2 mg/m3, it is categorized as
potential, the chlorophyll-a content 0.1 mg/m3 - 0.2
mg/m3 is categorized as moderate and the chlorophyll-a
content is less than 0.1 mg/m3 (Table 1).

Fig. 2. Characteristics of sea surface temperature
Table 1. PFZ assessment through SST and Cholorophyll-a
indicators
No

PFZ
Category

Temperature
Criteria (℃)

Chlorophyll-a
Criteria (mg/m3)

1

Potential

24 - 27

> 0.2

2

Medium
potential

27 - 30

0.1 – 0.2

3

Less
potential

<24 - >30

< 0.1

The results of MODIS satellite image data
extraction show that the highest SST value is in April,
which is 31.62℃. The lowest temperature was detected
in December at 28.45℃. The difference in SST values
in each month is thought to be caused by differences in
weather, season and rainfall. The water temperature
becomes low when the rainfall is high [11]. Sea surface
temperature in waters can also be influenced by patterns
of movement of the sun, wind, and air pressure [12].
3.2 Characteristics of chlorophyll-a

Source : [8], [9], [10]

Chlorophyll-a can be used to determine potential fishing
zones, where chlorophyll-a can determine the fertility of
a waters. The concentration of chlorophyll-a in the
waters of Aceh Besar from January to December 2019
based on MODIS satellite image extraction has varied
values. The concentration of chlorophyll-a in the waters
of Aceh Besar can be seen in Figure 3.

2.4 Research procedure
1. Primary data was collected through direct interviews
with 10 fishermen.
2. Secondary data was taken in the form of images of
sea surface temperature and chlorophyll-a from
MODIS
(Moderate
Resolution
Imaging
Spectroradiomater) satellite imagery.
3. Cropping is done according to the desired area which
includes the waters of Aceh Besar.
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In July, 1 fishing potential zone with SST ranging from
29.97℃ - 30.34℃ was found in the medium category,
while the chlorophyll-a concentration of 0.4 mg/m3 was
classified in the potential category. In August, there
were 6 potential fishing zones with SST ranging from
28.83℃ - 29.65℃ classified in the medium category,
while the concentration of chlorophyll-a ranged from
0.2 mg/m3 - 0.8 mg/m3 classified in the middle category.
Potential category. In September, there were 7 potential
fishing zones with SST in the fishing potential zone
ranging from 28.03℃ - 29.98℃ classified as medium
category, while the concentration of chlorophyll-a
ranged from 0.2 mg/m3 - 0.7 mg/m3 belongs to the
potential category.
In October, there were 7 potential fishing zones
with SST ranging from 28.13℃ - 28.88℃ classified as
being in the medium category, while the concentration
of chlorophyll-a ranged from 0.3 mg/m3 – 1.4 mg/m3
classified in the middle category. Potential category. In
November, 6 fishing potential zones were found with
SST in the fishing potential zone ranging from 28.71℃
- 29.62℃ classified as medium category, while the
concentration of chlorophyll-a ranged from 0.4 mg/m3 0.7 mg/m3 belongs to the potential category. In
December, there were 8 potential fishing zones with
SST ranging from 26.74℃ - 29.47℃ and classified as
being in the medium category, while the concentration
of chlorophyll-a ranged from 0.4 mg/m3 - 8.5 mg/m3
classified as in the potential category.
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Fig. 3. Chlorophyll-a

The results of MODIS satellite image extraction
show that the highest average value of chlorophyll-a
concentration in Aceh Besar waters is in December,
which is 1.53 mg/m3. The lowest concentration of
chlorophyll-a was in June and September at 0.20 mg/m3.
High and low concentrations of chlorophyll-a are
thought to be caused by currents. Chlorophyll-a is a
green pigment found in phytoplankton where the
movement of phytoplankton is strongly influenced by
currents [13]. Fish react directly to the current by
orienting themselves directly to the current [14].
3.3 Estimation of potential fishing zones
The results of the estimation of potential fishing zone
are shown in Figures 4 to 14. Based on the results of the
study, the number of potential fishing zones each month
has different values. In January there were 6 potential
fishing zones with SST ranging from 28.57℃ - 29.68℃
classified in the medium category, while the
concentration of chlorophyll-a ranged from 0.2 mg/m3 0.8 mg/m3 belonging to the category potential. In
February, there were 6 potential fishing zones with SST
ranging from 29.04℃ - 29.64℃ belonging to the
medium category, while the concentration of
chlorophyll-a ranged from 0.4 mg/m3 - 0.7 mg/m3
classified in the middle category. potential category. In
March, there were 4 potential fishing zones with SST)
in the potential fishing zones ranging from 29.19℃ 30.11℃ belonging to the medium category, while the
concentration of chlorophyll-a ranged from 0.5 mg/m3 1, 9 mg/m3 belongs to the category of potential.
In April, there were 3 potential fishing zones with
SST ranging from 29.84℃ - 31.30℃ classified in the
medium category, while the concentration of
chlorophyll-a ranged from 0.2 mg/m3 - 0.8 mg/m3
classified in the middle category. potential category. In
May, there were 5 potential fishing zones with SST
ranging from 29.90℃ - 30.62℃ belonging to the
medium category, while the concentration of
chlorophyll-a ranged from 0.4 mg/m3 – 2.3 mg/m3
classified in the middle category. potential category. In
June, there were 3 potential fishing zones with SST
ranging from 29.18℃ - 30.32℃ classified in the
medium category, while the concentration of
chlorophyll-a ranged from 0.2 mg/m3 – 0.3 mg/m3
classified in the middle category. potential category.

Fig 4. Estimation of potential fishing zones in January

Fig. 5. Estimation of potential fishing zones in February
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Fig. 6. Estimation of potential fishing zones in March

Fig. 10. Estimation of potential fishing zones in July

Fig. 7. Estimation of potential fishing zones in April

Fig. 11. Estimation of potential fishing zones in August

Fig. 8. Estimation of potential fishing zones in May

Fig. 12. Estimation of potential fishing zones in September

Fig. 9. Estimation of potential fishing zones in June

Fig. 13. Estimation of potential fishing zones in October
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MODIS satellite image extraction results show the
highest average value of chlorophyll-a concentration in
Aceh Besar waters is in December, which is 1.53 mg/m3
and the lowest chlorophyll-a concentration is in June
and September, which is 0.20 mg/m3. The estimation of
potential fishing zones during January to December
2019 found as many as 62 potential fishing zones. The
most zones were found in December as many as 8 zones
and the least found in July as many as 1 zone.
Acknowledgment. The authors would like to thank the
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Fig. 14. Estimation of potential fishing zones in November
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The conclusion of this research is that the highest sea
surface temperature is in April, which is 31.62℃ and the
lowest temperature is in December, which is 28.45℃.
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