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hub for fishing activities, with catches ranging from small to large pelagic

fish, including Spanish mackerel (Scomberomorus commerson). This

study aims to examine to relationship between oceanographic parameters

i and Spanish mackerel catch volumes at PPP Bajomulyo over the 2021-

Bajomulyo 2023 period. A survey-based approach incorporating satellite image
overlay was employed. The analysis of non-linier relationships between
variables was conducted using Generalized Additive Model (GAM),
implemented in RStudio. Satellite image processing was performed using
SeaDAS, while spatial analysis was carried out in ArcGIS. The findings
reveal that the interaction between sea surface temperature (SST) and
chlorophyll-a concentrations accounted for 11,44% oof catch variability.
Elevated SST above 29,5 °C were associated with increased catch rates,
whereas extreme temperature (>35 °C or <28 °C) corresponded with
significant declines. Chlorophyll-a exerted a relativity weak influence on
catch, suggesting that although it serves as a proxy for primary
productivity, Spanish mackerel distribution is more strongly governed by
thermal conditions and prey availability. The study further identified that
optimal fishing grounds were predominantly located in northern Central
Java waters, particularly during seasons characterized by favorable
oceanographic conditions.
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INTRODUCTION

Pati Regency is recognized as a region that makes a substantial contribution to the
national fisheries sector. Located on the northern coast of Central Java and directly bordering
the Java Sea to the north and east, Pati's capture fisheries production reached 70,978,080 tons
in 2022 (Ministry of Marine Affairs and Fisheries, 2024). This achievement is supported by
the presence of seven fishing ports, including the Pelabuhan Perikanan Pantai (PPP)
Bajomulyo, which serves as a center for fishing activities and the distribution of catches to
various regions (Kurohman et al., 2018; Triyantoro ef al., 2021).

In addition to fishing activities, Pati has also shown significant growth in fish
processing industries. Various processing businesses have flourished in the region, including
milkfish processing (Ni’am & Mei, 2019), fish crackers (Prasetyowati et al., 2020), smoked
fish (Betanews, 2020), pindang (Damayanti, 2015), and semi-processed products such as fish
nuggets and fish balls (Maghfiroh et al., 2023). One key commodity in this industry is the
Spanish mackerel, which holds high economic value and enjoys steady market demand both
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locally and internationally (Retnoningtyas et al., 2023; Salim et al., 2020). However, catch data
for Spanish mackerel do not always match the level of demand. According to data from the
Ministry of Marine Affairs and Fisheries (MMAF), the total catch of Spanish mackerel in Pati
in 2021 was only around 155.62 tons (MMAF, 2025).

The distribution and abundance of large pelagic species like Spanish mackerel are
influenced by oceanographic factors such as sea surface temperature and chlorophyll-a, as well
as broader environmental conditions (Fadhilah ef al., 2020; Fofied et al., 2024). External
factors like climate change and anthropogenic activities also impact the population dynamics
and distribution of Spanish mackerel (Effrosynidis et al., 2020). Spatial distribution studies and
potential fishing zone mapping based on oceanographic parameters have been widely
conducted, especially for small pelagic species such as scad mackerel (Decapterus macrosoma)
(Dwiyanti ef al., 2022) and sardine (Sardinella lemuru) (Susilo & Wibawa, 2017). Studies on
large pelagic species have also been undertaken, for instance, on little tuna (Euthynnus affinis)
in Banten Bay (Nagi ef al., 2023), skipjack (Katsuwonus pelamis) and tuna (Thunnus sp.) in
the Sawu Sea National Marine Park (Wangge et al., 2021), as well as in Eastern Indonesia
(Syakib & Handiani, 2023). Research on Spanish mackerel is beginning to emerge in several
areas, such as Pangandaran (Juliana & Indra, 2021) and Tunda Island (Widianingsih ef al.,
2023). However, studies specifically examining the relationship between oceanographic
parameters and Spanish mackerel catch in the Java Sea remain scarce. Spatial relationship
analysis is needed to explain the causes of low local catches and to provide scientific
information for sustainable fisheries resource management.

RESEARCH METHODOLOGY
Research Materials

The materials used in this study include sea surface temperature (SST), chlorophyll-a,
and catch data of Spanish mackerel collected from the Pelabuhan Perikanan Pantai (PPP)
Bajomulyo, Juwana, Pati. The study area map is presented in Figure 1.
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Figure 1. Research Location Map
Research Approach
This research employed a survey method with an analytical quantitative approach to
analyze the relationship between oceanographic factors and Spanish mackerel
(Scomberomorus commerson) catch. The analytical approach was implemented using the
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Generalized Additive Model with a Negative Binomial distribution (GAM-NB), aimed at
identifying non-linear relationships between oceanographic parameters and the number of
Spanish mackerel catches.

Data Analysis

Catch data from PPP Bajomulyo were filtered based on the target species, namely
Spanish mackerel, and limited to the study period of 2021 to 2023, with catch units expressed
in kilograms.

This study utilized the Generalized Additive Model (GAM) to analyze the relationship
between oceanographic parameters—specifically sea surface temperature (SST) and
chlorophyll-a—and the catch of Spanish mackerel (Scomberomorus commerson). The use of
GAM was based on the typically non-linear nature of the relationship between oceanographic
variables and fish distribution, which makes it more flexible than standard linear or polynomial
regression methods (Susilo & Wibawa, 2017; Zuur ef al., 2009).

The GAM was implemented in RStudio using the gam function from the mgcv package,
assuming that the catch quantity (in kg) is influenced by the predictor parameters SST and
chlorophyll-a (Sambah et al., 2020). The mgcv package facilitates generalized additive
modeling (GAM and BAM) as well as generalized additive mixed modeling (GAMM). The
plots produced by this package depend on the predictor functions and are used to estimate the
optimal values of these predictors (Wood et al., 2016).

According to Padmaningrat et al. (2017), mapping of Spanish mackerel fishing grounds
was carried out in several stages. The first stage involved determining the optimal SST and
chlorophyll-a ranges for Spanish mackerel catch based on statistical analysis and previous
research. The processed and downloaded data were then handled using the SeaDAS software.
Within SeaDAS, the data underwent image cropping. After the cropping process, the data were
further processed in Microsoft Excel to remove “NaN” values, which are typically caused by
obstructing objects such as clouds that could affect the accuracy of the analysis. The final stage
involved visualizing the processed data in map format using ArcGIS (Fofied et al., 2024).

RESULTS AND DISCUSSION
Sea Surface Temperature (SST)

Sea surface temperature (SST) is one of the key oceanographic parameters that
significantly influences metabolic rates, thereby affecting the distribution and abundance of
Spanish mackerel (Fardilah et al., 2024; Yang et al., 2022). Based on SST analysis in the Java
Sea from 2021 to 2023 (Figure 2), the water temperatures showed a wide variation ranging
from 25°C to 39°C, with an average around 29°C. The seasonal SST pattern revealed more
stable temperatures during the first transitional and dry seasons, while the second transitional
and wet seasons exhibited more extreme fluctuations. These findings are consistent with
Maulina ef al. (2019), who reported similar SST variability in the Java Sea between 2016—
2018, with peak temperatures typically occurring during transitional seasons.
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Figure 2. Distribution of Sea Surface Temperature (2021-2023)

At the end of 2023, SST recorded an extreme increase, starting from 36°C during the
first transitional season and peaking at 39°C in the second transitional season. This condition
indicates the likelihood of a major weather anomaly, such as El Nifio, which according to
BMKG (2023), began intensifying in July 2023 and reached its peak between August and
September 2023.

Chlorophyll-a

Chlorophyll-a is a key indicator of primary productivity in marine environments,
reflecting the availability of phytoplankton as a food source for zooplankton and small pelagic
fish, which in turn support predator species such as Spanish mackerel (Agung et al., 2018;
Fardilah et al., 2024). A temporal analysis of chlorophyll-a distribution from 2021 to 2023
showed that seasonal concentration patterns were inconsistent, though with some upward
trends during certain seasons.

In 2021, the highest chlorophyll-a concentration occurred in the second transitional
season. In 2022, the peak concentration shifted to the wet season. According to Setyaningrum
et al. (2023), a similar phenomenon was observed with chlorophyll-a levels doubling during
the wet season. In 2023, a dual-peak pattern was noted, with high concentrations in both the
wet and first transitional seasons. This suggests that land-derived nutrient input remains
significant early in the year, even during transitions toward the dry season (Suhanda et al.,
2024; Timur et al., 2024). The increase in chlorophyll-a during the wet season is likely driven
by high rainfall transporting nutrients from land or nearby islands (Hu ef al., 2021; Rahman et
al., 2019). Conversely, Ningrum et al. (2022) noted that surface wind patterns from Asia during
the wet season bring high rainfall but result in lower chlorophyll-a concentrations.
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Figure 3. Chlorophyll-a Distribution

Generalized Additive Model (GAM) Analysis

Based on the GAM results, SST emerged as the oceanographic factor with the strongest
influence on Spanish mackerel catch. Although the p-value for SST in Model 1 was 0.144, the
Cumulative Deviance Explained (CDE) was 9.03%, indicating a meaningful contribution to
catch variability. When combined with chlorophyll-a in Model 3, the p-value for SST decreased
to 0.115, and the CDE increased to 11.44%. This confirms SST’s greater influence compared
to chlorophyll-a in explaining Spanish mackerel catch variability in the study area, aligning
with the findings of Nguyen and Nguyena (2017), who reported a significant correlation
between Spanish mackerel catch and SST.

Table 1. GAM Model Results

No. Model Parameter P-value CDE AIC
1 Model 1 SPL 0,144 9,0316568 254,3704
2 Model 2 Chl a 0,932 2,08672225 252,6601
SPL 0,115
Model ’ 11,43594 256,1
3 odel 3 Chl a 0318 ,4359 56,1766

Previous studies have identified the optimal temperature range for Spanish mackerel.
Syamsuddin et al. (2018) suggested that Spanish mackerel prefer waters with temperatures
ranging from 29°C to 30°C. In Nha Trang, Vietnam, 93% of Spanish mackerel catches occurred
at SSTs between 26°C and 30°C (Nguyen and Nguyena, 2017). Similarly, Syamsuddin ef al.
(2023) reported that Spanish mackerel distribution in the Java Sea was concentrated around
29°C. The spline plot in Figure 5 illustrates a nonlinear pattern where Spanish mackerel catch
increases with SST above 29.5°C.

SST is closely linked to fish physiological processes, particularly metabolic rates. Low
temperatures can slow metabolism, hinder growth, and reduce feeding activity, while high
temperatures can lower dissolved oxygen levels and cause stress or mortality (Pratama et al.,
2022). Thus, temperature is a key factor influencing fish distribution. However, the wide
confidence intervals in Figure 5. indicate high variability, possibly due to other factors outside
the model parameters such as ocean currents, salinity, wave height, and fishing gear type
(Lestari et al., 2020; Juliana & Indra, 2021).

Chlorophyll-a showed a weaker influence on Spanish mackerel catch. In Model 2,
where chlorophyll-a was the sole predictor, the p-value was 0.932, indicating no significant
relationship. The CDE was only 2.09%, further supporting the conclusion that chlorophyll-a
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does not substantially explain catch variability. Although chlorophyll-a contributes to primary
productivity, the modeling results suggest it is not a major factor affecting Spanish mackerel
distribution in the Java Sea. Harahap et al. (2020) also reported a low statistical correlation
between chlorophyll-a and fish catch.
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Figure 4. GAM Plot

The near-flat relationship between chlorophyll-a and Spanish mackerel catch in Figure
5 indicates no clear pattern between the two variables, implying that Spanish mackerel presence
is driven by other factors. As pelagic fish do not directly consume phytoplankton, their
abundance depends on small pelagic fish that feed on phytoplankton. Since Spanish mackerel
are migratory, their movements are heavily influenced by the presence of small pelagic prey
(Situmorang ef al., 2018). This is further supported by Kasim ef al. (2014), who found a strong
relationship between large pelagic predators such as skipjack and mackerel and the abundance
of small pelagic prey. Despite lacking statistical significance, chlorophyll-a still holds
ecological relevance for Spanish mackerel distribution (Pratama et al., 2022).

CONCLUSION

Based on the results of the analysis, it can be concluded that sea surface temperature
(SST) is the most influential parameter affecting Spanish mackerel (Scomberomorus
commerson) catches, with an optimal temperature range between 29°C and 30°C. In contrast,
chlorophyll-a exhibited a weaker influence. Spatially, potential fishing grounds for Spanish
mackerel were predominantly located in the northern waters of Central Java, particularly during
seasons characterized by optimal oceanographic conditions.

DAFTAR PUSTAKA

[1] Agung, A., M. Zainuri, dan A. Wirasatya. (2018). Analisis Sbearan Klorofil-a dan Suhu
Permukaan Laut sebagai Fishing Ground Potensial (Ikan Pelagis Kecil) di Perairan
Kendal, Jawa Tengah. Bulten Osenaografi Marina, 7(1), 67-74.

[2] Betanews. (2020). Melihat Proses Pengasapan lkan di Doropayung Pati. Diakses pada
23 April  2025. https://betanews.id/2020/04/melihat-proses-pengasapan-ikan-di-
doropayung-pati.html.

[3] BMKG. (2023). 63% of Regions Have Entered the Dry Season, Indonesia Prepares to
Face EIl Nino. Accessed April 22, 2025. https://www.bmkg.go.id/berita/utama/63-
wilayah-sudah-masuk-musim-kemarau-indonesia-bersiap-hadapi-el-nino.

[4] Damayanti, H. O. Rantai Pemasaran Ikan Pindang di Kabupaten Pati. Jurnal Lithang,
11(1), 23-30.



https://betanews.id/2020/04/melihat-proses-pengasapan-ikan-di-doropayung-pati.html
https://betanews.id/2020/04/melihat-proses-pengasapan-ikan-di-doropayung-pati.html
https://www.bmkg.go.id/berita/utama/63-wilayah-sudah-masuk-musim-kemarau-indonesia-bersiap-hadapi-el-nino
https://www.bmkg.go.id/berita/utama/63-wilayah-sudah-masuk-musim-kemarau-indonesia-bersiap-hadapi-el-nino

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Jurnal Ilmiah Multidisiplin, Vol. 3 No. 6, Juni 2025|317 -326| 323

Dwiyanti, A., L. Maslukah, dan A. Rifai. (2022). Pengaruh Suhu Permukaan Laut (SPL)
dan Klorofil-a Terhadap Hasil Tangkapan Ikan Layang (Decapterus macrosoma) di
Perairan Kabupaten Rembang, Jawa Tengah. Indonesian Journal of Oceanography, 4(4):
109-119.

Effrosynidis, D., A. Tsikliras, A. Arampatzis, dan G. Sylaios. (2020). Species
Distribution Modelling via Feature Engineering and Machine Leaening for Pelagic
Fishes in the Mediterranean Sea. Applied Sciences, 10(24).
https://doi.org/10.3390/app10248900.

Fadhilah, A., D. Octavira, R. Leidonald, Desrita, & B. A. Pratsetyo. (2020). The
Estimation of Mackerel Tuna (Euthynnus affinis) Fishing Ground in Malaca Strait. Earth
and Environmental Science. https://doi.org/10.1088/1755-1315/782/4/042007.

Fardilah, M. F. F., D. Simbolon, M. F. A. Sondita, T. E. Y. Sarim dan H. Setiawan.
(2024). Spatial-temporal Distributions of Narroe-Barred Spanish Mackerel
(Scomberomorus commerson) Fishing Grounds in Kepulauan Riau Waters, Indonesia.
Journal of Marine Fisheries Technology and Management, 15(1), 69-82.

Fofied, F. G., A. Hartoko, dan S. Wijaya Saputra. (2024). Analisis Sebaran Suhu
Permukaan Laut, Klorofil-a, dan Zona Potensial Penangkapan Ikan Cakalang di Perairan
Jayapura. Buletin Oseanografi Marina, 13(3), 409-423.

Harahap, S. A., M. L. Syamsuddinm dan N. P. Purba. (2020). Range of Sea Surface
Temperature and Chlorophyll-a Values on Mackerel Catches in the Northen Waters of
West Java, Indonesia. AACL Bioflux, 13(4), 2265-2272.

Hu, C., L. Feng, dan Q. Guan. (2021). A Machine Learning Approach to Estimate Surface
Chlorophyll-a Concentrations in Global Oceans from Satellite Measurements.”
Transactions on  Geoscience and Remote Sensing, 56(6), 4590-4607.
https://doi.org/10.1109/TGRS.2020.3016473.

Juliana, G. dan T. M. Indra. (2021). Analisis Zona Potensi Penangkapan Ikan Tenggiri
Berbasisi Citra Satelit Aqua Modis di Perairan Kabupaten Pangandaran. Prosiding
Seminar Nasional dan Diseminasi Tugas Akhir, 486-500. Bandung: STSP, Institut
Teknologi Nasional.

Kasim, K., S. Triharyuni, dan A. Wujadi. (2014). Hubungan Ikan Pelagis dengan
Konsentrasi Klorofil-a di Laut Jawa. BAWAL, 6(1), 21-29.

Kurohman, F., D. Wijayanto, Sardiayatno, & 1. Setyanto. (2018). Karakteristik
Perikaanan Gill Net di Kabupaten Pati. Jurnal Perikanan Tangkap, 2(3), 8-13.

Lestari, D. Ernaningsih, & Limbong, M. (2020). Analisis Mutu dan Efektivitas
Penangkapan Ikan Tenggiri Dengan Alat Tangkap Purse Seine dan Jaring Insang (Gill
Net) di PPN Pekalongan. Jurnal Satrya Minabahari, 5(2), 94-101.

Maghfiroh, L. A., A. B. Zaidy, dan T. Yuniarti. (2023). Profil Usaha Pengolahan Hasil
Perikanan di Usaha Dagang Amanah Kecamatan Juwana Kabupaten Pati, Jawa Tengah.

Jurnal Pengolahan Perikanan Tropis, 1(1), 51-59.
https://doi.org/10.58300/planet.v1i01.499.

Maulina, I. D., I. Triarso, dan K. E. Prihantoko. (2019). Daerah Penangkapan Ikan
Tembang (Sardinella fimbriata) di Laut Jawa Berdasarkan Satelit Aqua MODIS. Saintek
Perikanan, 15(1): 32-40.



https://doi.org/10.3390/app10248900
https://doi.org/10.1088/1755-1315/782/4/042007
https://doi.org/10.1109/TGRS.2020.3016473
https://doi.org/10.58300/planet.v1i01.499

324 Jurnal Ilmiah Multidisiplin, Vol. 3 No. 6, Juni 2025 | 317 — 326 |

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Misnistry of Marine Affairs and Fisheries. (2024). Marine Capture Fisheries Production.
Accessed November 5, 2024, through
https://statistik.kkp.go.id/home.php?m=prod_ikan_laut_kab#panel-footer.

Misnistry of marine Affairs and Fisheries. (2025). Fisheries Production. Accessed April
15, 2025, through https://portaldata.kkp.go.id/portals/data-statistik/prod-ikan/summary.
Nagi, A., G. Napitupulu, I. M. Radjawane, S. Nurdjaman, D. Supriadi, dan D. Nurhayati.
(2023). Pemetaan Zona Potensial Penangkapan Ikan Tongkol di Perairan teluk Banten.
Bulten Oseanografi Marina, 2(3), 379-394.

Nguyen, K. Q. dan V. Y. Nguyena. (2017). Changing of Sea Surface Temperature Affects
Catch of Spanish Mackerel Scomberomorus commerson in the Set-Net Fishery. Fisheries
and Aquaculture Journal, 8(4). https://doi.org/10.4172/2150-3508.1000231

Ni’am, R. A. dan E. T. W. Mai. (2019). Pengaruh Industri Olehan Ikan Bandeng
Terhadap Kesejahteraan Rumah Tangga Pemilik Industri di Kecamatan Juwana. Jurnal
Bumi Indonesia, 8(3).

Ningrum, D., M. Zainuri, dan R. Widiaratih. (2022). Variabilitas Bulanan Klorofil-A dan
Suhu Permukaan Laut pada Perairan Teluk Rembang dengan Menggunakan Citra
Sentinel-3. Indonesian Journal of Oceanography, 4(2), 88-96.

Padmaningrat, K. B., I. W. G. A. Karang, dan A. R. As-syakur. (2017). Aplikasi Sistem
Informasi Geografis (SIG) dan Penginderaan Jauh untuk Pemetaan Daerah Penangkapan
Ikan Tuna Mata Besar di Selatan Jawa dan Bali. Journal of Marine and Aquatic Sciences,
3(1), 70-83. DOI: https://doi.org/10.24843/jmas.2017.v3.101.70-83.

Prasetyowati, D., R. Rasiman, I. B. Minarti, dan D. F. Setiawan. (2020). Peningkatan
Kualitas dan Kemasan pada Kelompok Usaha Kerupuk Ikan di Desa Bender Kecamatan
Juwana Kabupaten Pati. Jurnal Pengabdian dan Pemberdayaan Masyarakat, 2(2), 110-
119.

Pratama, G. B., T. W. Nuraini, Mustaruddi, dan Y. Herdiyeni. (2022). Hubungan
Parameter Oseanografi Perairan Terhadap Pola Musim lkan Pelagis di Perairan
Palabuhanratu. Jurnal teknologi  Perikanan dan Kaluatan, 13(1), 67-78.
https://doi.org/10.24319/jtpk.13.67-78.

Pratama, G. B., T. W. Nurani, Mustaruddin, dan Y. Herdiyeni. (2022). Pemodelan
Kesesuaian Habitat Ikan Pelagis Berbasis Kondisi Oseanografi di Perairan Pelabuhan
Ratu. BAWAL, 14(3), 161-171. http://dx.doi.org/10.15578/bawal.14.3.2022.161-171.
Rahman, M. A., M. Laksami, M. U. K. Agung, dan Sunarto. (2019). Pengaruh Musim
Terhadap Kondisi Oseanografi dalam Penentuan Daerah Penangkapan lkan Cakalng
(Katsuwonus pelamis) di Perairan Selatan Jawa Barat. Jurnal Perikanan dan Kelautan,
10(1), 92-102.

Retnoningtyas, H., S. Agustina, A. K. Dhani, B. Wiryawan, H. W. Palm, M. Natsir, I. D.
Hartati, R. Prasetia, dan 1. Yulianto. (2023). Impact of Fishing Pressure on Reprpductive
Biology on Mackerel Scad, Decapterus macarellus (Cuvier, 1833) in Sulawesi Sea and
Maluku Sea, Indonesia. Journal of the Asean Fishiries Science, 36, 164-170.
https://doi.org/10.33997/1.afs.2023.36.3.005.

Salim, G., K. R. Handayani, A. Indarjo. J. Ransangan, dan N. Atieqah. (2020). Growth,
Mortality and exploitation Rate of Pampus argenteus, Parastromateus niger and



https://statistik.kkp.go.id/home.php?m=prod_ikan_laut_kab#panel-footer
https://portaldata.kkp.go.id/portals/data-statistik/prod-ikan/summary
https://doi.org/10.4172/2150-3508.1000231
https://doi.org/10.24843/jmas.2017.v3.i01.70-83
https://doi.org/10.24319/jtpk.13.67-78
http://dx.doi.org/10.15578/bawal.14.3.2022.161-171
https://doi.org/10.33997/j.afs.2023.36.3.005

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Jurnal Ilmiah Multidisiplin, Vol. 3 No. 6, Juni 2025 | 317 -326| 325

Scomberomorus commerson in Sebatik waters, Indonesia. Biodiversitas, 21(11), 5363-
5372. https://doi.org/10.13057/biodiv/d211142.

Sambah, A. B., A. Sartimbul, D. Yona, F. Iranawati, Ledhyane, Harlyan, N. Hidayati, S.
H.J.sari, M. A. Z. Fuad, dan M. A. Rahman. (2020). Aplikasi Sistem Informasi Geografis
dalam Bidang Perikanan dan Kelautan. Malang: Universitas Brawijaya Press.
Setyaningrum, H. A., Kunarso, dan M. Yusuf. (2023). Sebaran Suhu Permukaan Laut
dan Klorofil-a Kaitannya dengan Musim Ikan Kembung (Rastrelliger faughni) di
Perairan Kabupaten Kendal, Jawa Tengah. Indonesian Journal of Ocaeanpgraphy, 5(4),
217-229.

Situmorang, D. M., F. Agustriani, dan Fauziyah. (2018). Analisis Penentuan Musim
Penangkapan Ikan Tenggiri (Scomberomorus sp.) yang Didaratakan di PPN Sungailiat,
Bangka. Maspari Journal, 10(1), 81-88. https://doi.org/
https://doi.org/10.56064/maspari.v1011.5789.

Suhanda, D., F. W. Sari, dan M. G. A. Putra. (2024). Pola distribusi Harmful Algae Bloon
(HAB) Menggunakan Data Satelit Aqua Modis di Laut Jawa Saat Musim Peralihan. J-
Tropimar, 6(2), 49-61.

Susilo, E. dan T. A. Wibawa. (2017). Pemanfaatan Data Satelit Oseanografi untuk
Memprediksi Daerah Penangkapan Ikan Lemuru Berbasid Rantai Makanan dan
Pendekatan Statistik GAM. Jurnal Kelautan Nasional, 11(2), 77-87.

Syakib, M. dan D. N. Handiani. (2023). Identifikasi Zona Penangkapan Ikan Cakalang
di Indoensia Timur Berdasarkan Data Satelit di Tahun 2022. Dalam Prosiding FTSP
Seminar Nasional dan Diseminasi Tukas Akhir 2023, 1097-1102. Bandung: Institut
Teknologi Nasional. Diakses 15 April 2024.
https://eproceeding.itenas.ac.id/index.php/ftsp/article/view/2497.

Syamsuddin, M. L., H. U. Faiz, M. R. Ismail, dan S. Zallesa. (2023). Spatial Distributions
of the Thermal Front and of Catches of Mackerel (Scomberomorus commerson) in the
Java Sea, Indonesia. AACL Bioflux, 16(1), 199-208.

Syamsuddin, M., Sunarto, dan L. Yuliadi. (2018). Ocheanographic Factors Related to
Eastern Little Tuna (Euthynnus affinis) Cathes in the West Java Sea. Earth and
Envuromental Science, 162. https://doi.org/ 10.1088/1755-1315/162/1/012044.

Timur. G. S., M. Zainuri, dan S. Y. Wulandari. (2024). Sebaran Klorofil-a dan
Keterkaitannya dengan Kualitas Perairan muara Sungai Kalikuto, Kendal. Indonesian
Journal of Oceanography, 6(1), 09-15. https://doi.org/10.14710/ijoce.v6il.16886.
Triyantoro, N. A., A. W. B. Santosam dan U. Budiarto. (2021). Pengembangan Dermaga
Pelabuhan Perikanan Pantai Bajomulyp Menjadi Pelabuhan Perikanan Nusantara. Jurnal
Teknik Perkapalan, 9(2): 215-224.

Wangge, U. J. W., A. L. Kangkan, dan K. G. Sine. (2021). Pola Distribusi Keruangan
Chlorophyll-a dan sea Surface Temperature Terhadap Hasil Tangakapan Tuna Cakalang,
Menggunakan Citra Modeis Aqua Level 3 di Taman Nasional Perairan Laut Sewu.
Jurnal Bahasi Papadak, 2(2), 178-186.

Widianingsih, W. N., F. D. Cahyadi, dan A. S. Sasongko. (2023). Pendugaan Daerah
Penangkapan Ikan Tenggiri (Scomberomorus commerson) Berdasarkan Suhu Permukaan
Laut dan Klorofil-a di Pulau Tunda. Journal of Indonesian Tropical Fisheries (JOINT-
FISH), 6(2), 123-135.



https://doi.org/10.13057/biodiv/d211142
https://doi.org/10.56064/maspari.v10i1.5789
https://eproceeding.itenas.ac.id/index.php/ftsp/article/view/2497
https://doi.org/10.14710/ijoce.v6i1.16886

326 Jurnal Ilmiah Multidisiplin, Vol. 3 No. 6, Juni 2025 | 317 — 326 |

[43]

[44]

[45]

Wood, S. N., N. Pya, dan B. Safken. (2016). Smoothing Parameter and Model Selection
for General Smooth Models. Journal of the American Statistical Association, 111(516):
1548-1575. http://dx.doi.org/10.1080/01621459.2016.1180986.

Yang, T., X. Lu, dan Z. Han. (2022). Predicting the Effects of Climate Change on the
Suitable Habitat of Japanese Spanish Mackerel (Scomberomorus niphonius) Based on
the Species Distribution Model.  Frontiers in  Marine  Science, 9.
https://doi.org/10.3389/fmars.2022.927790.

Zurr, A. F., A, Mira, F. Carvalho, E. N. Ieno, A. A. Saveliev, G. M. Smith, dan N. J.
Walker. (2009). Negative Binomial GAM and GAMM to Analyse Amphibian Roadkills.
Statistics for Biology and Health: 383-397. https://doi.org/10.1007/978-0-387-87458-
6_16.



http://dx.doi.org/10.1080/01621459.2016.1180986
https://doi.org/10.3389/fmars.2022.927790
https://doi.org/10.1007/978-0-387-87458-6_16
https://doi.org/10.1007/978-0-387-87458-6_16

