Int. j. adv. multidisc. res. stud. 2023; 3(4):519-521

Received: 07-06-2023
Accepted: 17-07-2023

ISSN: 2583-049X

International Journal of Advanced Multidisciplinary

Research and Studies

Analysis of Klorofil-a Concentration in the Coastal Flows of Pangkep District

Using Aqua Modis Satellite Data

! Ahmad Sahabuddin, 2 Abd. Rauf, * Muhammad Yunus, * Muhammad Yusran Lalogau

1 Student, Department of Marine Science, FPIK Indonesian Muslim University, Makassar, Indonesia

2.3 Lecturer, Department of Marine Science Study Program, FPIK, Indonesian Muslim University, Makassar, Indonesia

4 Student, Doctoral Program in Fisheries Science, Postgraduate Program at the Muslim University of Indonesia, Makassar,

Indonesia

Corresponding Author: Muhammad Yusran Lalogau

Abstract

Coastal areas are areas that are often used intensively by
humans for various activities and activities, including
transportation, agribusiness, tourism, and also for human
settlements. Pangkep Regency is one of the coastal areas
with high human activities, one of which is seaweed
cultivation and crab fishing. The purpose of this study was

technology. The images obtained were analyzed using
Algorithm Theoretical Basic Document Modis 19 (ATBD
19) algorithm: C —1Q(0.2881 —2.783R + 783 R®—2,783 R®)
The results showed that the distribution of Chlorophyll-a in

Pangkep Regency was classified as low (oligotrophic) to
medium (mesotrophic) fertility.

to determine the spatial distribution of chlorophyll-a content
in the waters of Pangkep Regency using remote sensing
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Introduction

The coast is where land and ocean meet (Fabianto and Berhitu, 2014) Fl. Coastal areas are areas that are very intensively
utilized for human activities (Marlian et al., 2015) ["). Coastal areas are used as a place to find food, but in addition they are
also used for transportation and ports, industrial areas, agribusiness and agro-industry, recreation and tourism, as well as
residential areas and waste disposal sites (Gultom et al., 2011) Bl The intensive utilization of developed coastal areas has
resulted in exceeding the carrying capacity or sustainable capacity of coastal ecosystems, such as pollution (Fransisca, 2011)
. The impact of pollution not only endangers marine biota, especially phytoplankton which plays an important role in the
productivity of these waters. In addition, it impacts the water quality of the marine environment (Dahuri et al., 2001) [,

The distribution of chlorophyll-a in the ocean varies according to geographical location and water depth. This variation is
caused by differences in sunlight intensity and nutrient concentrations contained in the waters. The distribution of chlorophylI-
a concentration is higher in coastal and coastal waters, and the concentration of chlorophyll-a is low in offshore waters, but in
certain areas in offshore waters there is a fairly high concentration of chlorophyll-a. This situation is caused by the high
concentration of nutrients produced through the process of lifting nutrients from the bottom layer of water to the surface layer
(Valiela, 1984 in Masrikat, 2009) 1],

Phytoplankton are indicators of environmental change and are primary producers in the waters (Marendy et al., 2017) [, The
presence of phytoplankton in the waters can be detected from its chlorophyll-a content because it is needed by phytoplankton
to survive and photosynthesize (Nuriya et al., 2010) [, Phytoplankton pigments (especially chlorophyll-a) are the main
components that affect the optical/biooptical properties of seawater (Susilo, 2000) ', Therefore, remote sensing methods can
be used in estimating chlorophyll-a concentrations in waters. Chlorophyll-a measurements can be done in two ways, namely
conventional and using remote sensing technology. The utilization of sensing technology does not require a long time and
relatively low cost (Merendy et al., 2017).

Pangkep Regency is one of the beaches where there are many human activities that can cause changes in water quality. Based
on this background, an effort is needed to monitor the spatial distribution of Chlorophyll-a in the Coastal Waters of Pangkep
Regency considering the importance of the existing potential. One of the monitoring that can be done is using remote sensing
satellite data.
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Research Objectives

Based on the description of the problem formulation, this
study aims to determine the distribution of chlorophyll-a in
the coastal waters of Pangkep district using remote sensing
technology.

Research Methods

This research uses remote sensing image interpretation and
GIS methods. Remote sensing image interpretation was
carried out to determine information on chlorophyll-a
content in the coastal waters of Pangkep Regency based on
digital values recorded in remote sensing data.

Data Collection

Image data collection is done by downloading Aqua Modis
satellite images from the site
www.oceancolour.gsfc.nasa.gov, downloaded data is data
that represents along the coastal waters studied and
processed using Seadas and QGIS software.

Data Processing

Image Correction

Geometric correction is a correction to adjust the position on
the image to the position on the map. Next, radiometric
correction is carried out to change the digital number value
of an object to the reflectance value of the object. Finally,
atmospheric correction is performed to remove path
radiance (space noise).

www.multiresearchjournal.com

Masking Layer

Masking Layer is the process of separating a certain object
(desired) from other objects (unwanted) based on the
spectral value of the digital data.

Data Analysis

Raw image data obtained directly from satellite recording
does not provide the required information. Information is
generated when the raw data has been processed and input
algorithms. In this study, Aqua MODIS images were
analyzed using an algorithm, the algorithm being Modis 19
Algorithm Theoretical Basic Document (ATBD 19)
(Budiyanto, 2014) [,

c 10(0:2881 -2, 783R + 2,783 R*-2,783R%)

Rrs 488
R= Log(R?‘s 551

)

Description:
C: Chlorophyll-a Content Value
Rrs 488: Surface reflectance value at a wavelength of
488 nm (represented by channel 10)
Rrs 551: Surface reflectance value at 488 nm wavelength
(represented by channel 12)

Result and Discussion

118, 119, 118,

119,

119, 119, 119,

Gs. Jangangjargan

PSamwtc koA,

P Cankee
3 " nsoraopokeke

P Lampastang >
PKarangranglom®

g SMM” mmw

P. Gontosus
P Ba ool

Gs. Lumulumu P, Sanend

P Eanambungsn

. 119"

118" 19

1197 119"

Fig 1: Chlorophyll-a distribution in coastal waters of Pangkep district

Based on Fig 1 above, it can be seen that the distribution of
Chlorophyll-a in Pangkep waters has a range of values
between 0.26 to 14.7 mg/m®. The highest concentration of
Chlorophyll-a occurs in areas adjacent to the coast or coastal
waters, while the concentration value tends to decrease
along with the distance further from the coast. This indicates
a distribution pattern of Chlorophyll-a where areas close to

the coast have higher concentrations than areas further from
the coast. Some physico-chemical parameters that affect
chlorophyll-a distribution are light intensity and nutrients.
Differences in these parameters cause variations in primary
productivity in several places in the sea (Samawi, 2007) (31,

When compared to the chlorophyll-a content in Sorong
waters, Kelabat Bay waters and Balikpapan coastal waters,
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then the chlorophyll-a content in Pangkep waters has a
higher value. The higher chlorophyll-a content in Pangkep
waters is due to its location around the mouth of the river
which receives a lot of nutrient supply while other waters
are further from the estuary to the sea so that the content
received is less.

Based on the results of data analysis, it is known that the
chlorophyll-a content of phytoplankton in Pangkep waters is
divided into 3 categories based on trophic status according
to Parslow et al. (2008) 12 namely the oligotrophic
category in water areas with chlorophyll-a concentration
values ranging from 0.26 - 2 mg/m3, meso oligotrophic
category with a range of 2 - 5 mg/m?, and mesotrophic
category in areas close to the coast with chlorophyll
concentrations ranging from 5 - 14.7 mg/m3.

According to Sihombing et al. (2013) [*4l that the higher the
pH and nitrate, the higher the chlorophyll-a phytoplankton
content. The degree of acidity (pH) and nitrate has an
important role for the condition of the aquatic environment.
Changes in pH affect the chemical and biological processes
of organisms in the waters. pH affects the toxicity of a
chemical compound in the waters. The pH value greatly
affects the biochemical processes of waters, for example
nitrification will end if the pH is low (Tarsim and
Wardiyanto, 2004) [l While nitrate is an important
compound in primary productivity, namely as an element
utilized by phytoplankton and needed in the process of
photosynthesis (Mulyadi, 1999) [10],

Conclusion

Based on the results of the study, it can be concluded that
the chlorophyll-a content in Pangkep waters is divided into
three categories based on trophic status, the first category is
oligotrophic found in the outer water area with chlorophyll-a
concentrations ranging from 0.26 to 2 mg/m?. The second
category is meso oligotrophic with a concentration range of
2 to 5 mg/m?, and the last category is mesotrophic which is
found in the zone located in the era close to the coast with
chlorophyll concentrations ranging from 5 to 14.7 mg/mé.
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