Spatio-Temporal Distribution of SPL and
Chlorophyll-ain WPP 718 Waters during the
West Season:{Case Study of Merauke Regency
Waters, Indonesia)

ABSTRACT

Sea surface temperature and chlorophyll-a are important parameters for determining
oceanographic conditions in a body of water. One method for detecting spatio-temporal
distribution in waters is by utilizing remote sensing technology. The aim of this research is to
determine the spatio-temporal distribution in the waters of Merauke Regency. The research
was carried out using descriptive methods. oceanographic parameters were analysed using
Data—ceHection—technigues—using remote sensing methods te—analyzeeceanographic

—The research data includes sea surface temperature and chlorophyll-a
obtained from Aqua-MODIS satellite imagery from fer—the—period—December 2022 to
February 2023. The results of this research are the distribution of sea surface temperature
and chlorophyll-a in the waters of Merauke Regency each month which is said to be fertile
| and warm_-Based on the distribution classification, the highest sea surface temperature in
December 2022 ranges from 25.0 — 30.0°C and the lowest occurs in January 2023, ranging
from 25.0 — 28.0°C. Meanwhile, the highest distribution of chlorophyll-a was found in
December 2022, ranging from 0.26-5 mg/m™ and the lowest occurred in February 2023,
ranging from 0.2-2 mg/m3)
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1. INTRODUCTION

Merauke Regency:is one of the districts in the eastern part of Indonesia which has an area
of 45,071 km?2 located at coordinates 6°00'-9°00' South Latitude and 137°-141° East
Longitude. The territorial boundaries of Merauke Regency to the north are Boven, Digoel
and Mappi.Regencies, to the east is Papua New Guinea, and to the west and south is the
Arafura. Sea. Merauke Regency has very significant seasonal differences between the rainy
season and the dry season which are caused by monsoon winds, topography and regional
elevation [1].Fisheries resources in Indonesia for the 2015-2019 period are relatively high
(34,058;357 metric tons) compared to a number of other countries in Southeast Asia such as
Thailand (7,521,543), the Philippines (10,886,035), and Vietham (17,004,600) [2].However,
the contributors to this production figure are not evenly distributed, including the province of
Papua whose territorial waters are included in WPP 718, only contributing 1,220,768.38 or
| around 0.036% of the recorded production [3].

In an effort to support the utilization and development of fisheries resources in waters, it is
necessary to provide important information regarding the condition of waters both spatially
and temporally using credible approaches using modern technology, one of which is remote
sensing. Remote sensing technology is a method for identifying, measuring and recording
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the existence of objects and information from a distance without direct contact with the
object which combines information on oceanographic conditions of waters with capture
fisheries activities into the form of a thematic map [4]. This technology can produce
important information about the temporal and spatial dynamics of waters [5].

Oceanographic parameters that can be used to determine the spatio-temporal distribution in
remote sensing technology can be sea surface temperature (SST) and chlorophyll-a.Sea
surface temperature (SST) is a fundamental physical variable for understanding, measuring
and predicting the complex interactions between the ocean and the atmosphere [6]. Apart
from influencing the climate, sea surface temperature is also one of the marine parameters
that can determine the quality of waters because temperature directly influences the life of
organisms such as the rate of plant photosynthesis and animal physiology. such as
metabolism and reproduction. Indirectly, temperature affects the solubility of.oxygen.which
will be used for respiration of marine biota [7]. The potential of fisheries ‘and marine
resources is closely related to the primary productivity of waters produced by.phytoplankton.
The photosynthetic pigment commonly found in phytoplankton is chlorophyll-a, so the results
of chlorophyll-a measurements are used to estimate the phytoplankton biomass of a body of
water. Chlorophyll-a is one of the parameters that really determines primary productivity in
the sea. The distribution and high or low concentrations of chlorophyll-a are closely related
to the oceanographic conditions of a body of water [8].

The study of SST and chlorophyll-a is one of the most important research programs in the
marine and fisheries sector. With satellite remote sensing technology, direct measurements
of conventional oceanographic factors can gradually be reduced. Satellite remote sensing
can cover large and short sea areas, while direct field measurements require a lot of costs,
energy and a long time [9]. Information regarding the spatial and temporal distribution of sea
surface temperature and chlorophyll-a in thesfisheries sector has an important role as a
means of estimating and determining‘the location of upwelling, fronts or eddies currents.
These three locations are closely related-to potential fish distribution areas [10].Therefore, it
is necessary to carry out an analysis ofithe spatio-temporal distribution in Merauke Regency
waters.

2. MATERIAL AND METHODS / EXPERIMENTAL DETAILS / METHODOLOGY

The research was conducted in the western season, n,-over a period of 3 months namely
from December 2022 to February 2023 using descriptive methods in the nature of case
studies and remote ‘sensing methods. The data—used-for-thisresearch-is-secondary data
were used this study evera-period-ef-3-months-consisting-efnamelyoceanographic data_used
from satellite images in the form of SST and chlorophyll-a concentrations obtained from the
Terra = Aqua MODIS satellite with standard map images in HDF format via the website
(http:// oceancolor.gsfc.nasa.gov/cms/) with a data resolution of 4 km both longitude and
latitude which is processed and extracted using the SeaDas 7.3 application, then the
processed results are input into the ArcGis 10.8 application so that a spatial and chlorophyll-
a distribution map is obtained temporal.

3. RESULTS AND DISCUSSION

3.1 Sea Surface Temperature (SST) Conditions in the West Season in Merauke
Regency Waters

Sea surface temperature is an oceanographic parameter that is easy to measure and greatly
determines the abundance and distribution patterns of fish. The physiological condition and
abundance of fish food are directly affected by the temperature of a body of water [11].



Therefore, sea surface temperature is an important oceanographic factor to determine the
distribution and abundance of fish in a body of water. SST observations in the waters of
Merauke Regency are in the range of 25.0 — 30.0°C which is shown in detail in Figure 1.
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[Fig. 1. SST Conditions in Merauke Regency Waters (a) December 2022; (b) January
2023; (c) February 2023

Based on Figure 1, the spatial distribution of sea surface temperatures in the waters of
Merauke Regency in December 2022 — February 2023-has decreased evenly from month to
month. Meanwhile, temporally, the highest SST will occur;in:December 2022, ranging from
25.0 - 30.0°C, and the lowest SST will occur in January 2023, ranging from 25.0 - 28.0°C.
The water temperature in Merauke Regency in.the west season ranges from 26.0 — 32.0°C
with an average SST of 29.0°C [12]. High sea surface.temperature penetration originates
from the northwest of Arafura towards the east of Papua New Guinea.The distribution of sea
surface temperatures has increased and decreased, thought to be due to the movement of
relatively warmer water masses, and also.due to erratic rainfall [8]. The distribution of sea
surface temperature if related to the movement of wind direction and speed will strengthen
the statement that high or low sea surface temperature values are influenced by wind and
seasonal changes [13]

3.2 Chlorophyll-a Concentration Conditions in the West Season in Merauke
Regency Waters

The distribution of:chlorephyll-a concentrations in waters varies both geographically and in
terms of water depth: Differences in nutrient concentrations and the intensity of incoming
light are the main factors'in varying chlorophyll-a concentrations in waters. The higher the
concentration of chlorophyll-a in a body of water, the higher the number of fish that live and
breed in thatywater/[11]. The distribution of chlorophyll-a concentrations in the waters of
Merauke Regency can be seen in Figure 2.
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[Fig. 2. Chlorophyll-a Concentration Conditions in Merauke Regency Waters (a)
December 2022; (b) January 2023; (c) February 2023] 77777777777777777777777777777777777777777777777777777777777777777777
The concentration of chlorophyll-a in the western season based on Figure 2 is shown in
color levels. The chlorophyll-a concentration value is in the range of 0.2 — 5 mg/m™. The
highest chlorophyll-a concentration was found in December 2022, ranging from 0.26-5
mg/m™ and the lowest occurred in February 2023, ranging from 0.2-2 mg/m™. The high
concentration of chlorophyll-a is caused by the rainy season in land areas, bringing nutrients
to river estuaries [14]. The chlorophyll-a content in a body of water can indicate the amount
of phytoplankton that fish feed on and can be an indication of water productivity. A
chlorophyll-a concentration that exceeds 0.2 mg/m™ is an indicator of the presence of
optimal and adequate phytoplankton to maintain and support the survival of “aguatic
organisms [15]. The availability of chlorophyll-a through analysis of phytoplankton in waters
is influenced by anthropogenic activities that enter the coast. The. concentration of
chlorophyll-a in waters is very dependent on the availability of nutrients and the-intensity of
sunlight [16]. Changes in the distribution of chlorophyll-a concentrations are very necessary
in order to predict changes in fish habitat.

4. CONCLUSION

The spatio-temporal distribution of SST and chlorophyll-a in-the waters of WPP 713 for the
period from December 2021 to November 2022 has different characteristics in each month.
The highest sea surface temperature distribution in December 2022 ranges from 25.0 —
30.0°C and the lowest occurs in January 2023, ranging.from 25.0 — 28.0°C. Meanwhile, the
highest distribution of chlorophyll-a was _found ‘in December 2022, ranging from 0.26-5
mg/m= and the lowest occurred in February 2023, ranging from 0.2-2 mg/m=. The
distribution of SST and chlorophyll-a.in the waters of Merauke Regency each month is said
to be fertile and warm, as can be seen.from the distribution classification for each month.
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