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Abstract - Sukabumi Regency possesses abundant marine aquatic resources that offer significant potential for the development of
lobster (Panulirus sp.) aquaculture using floating net cage (FNC) systems. However, the success of aquaculture activities is highly
dependent on the suitability of the aquatic environmental conditions. This study aimed to assess the environmental suitability of the
coastal waters of Sukabumi Regency for lobster aquaculture development to provide a scientific basis for sustainable mariculture
zoning management. The research was conducted from December 2025 to March 2026 at five sampling stations in the coastal waters of
Sukabumi Regency, West Java Province. Parameters measured in situ included water temperature, water transparency, salinity,
dissolved oxygen (DO), and pH, whereas wave height data were obtained from the Sukabumi Meteorological, Climatological, and
Geophysical Agency (BMKG). Suitability analysis was performed using a static scoring method with a Suitability Index (SI) categorized
into S1 (Highly Suitable), S2 (Suitable), and N (Not Suitable). The results revealed water temperatures ranging from 30.7 to 31.0°C, a
mean salinity of 29 ppt, DO concentrations of 8.65-9.28 mg/L, and pH values of 6-7. Wave height emerged as the primary limiting
factor, with a mean of 1.60 m, substantially exceeding the tolerance threshold of 0.2-0.4 m. Suitability Index values ranged from 66.67
to 77.78%, with a mean of 73.33%, and all sampling stations were classified under the S2 (Suitable) category. Nevertheless, elevated
wave heights constitute a significant constraint that may compromise the structural integrity of FNC installations. Modifications to
aquaculture technology or relocation of the system to land-based circular tank methods are recommended as adaptive solutions.
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I INTRODUCTION

Lobster represents one of the most widely distributed and economically significant fisheries resources in Indonesia [1]. The
development of marine lobster (Panulirus sp.) aquaculture using floating net cage (FNC) systems warrants proper management
and utilization to enhance community income and support sustainable livelihoods [2]. The aquatic resources of Sukabumi
Regency are abundantly available and hold considerable potential for improving community welfare [3].

Lobster aquaculture has yet to emerge as a primary activity in Sukabumi Regency, primarily due to the limited knowledge
among local fish farmers regarding ideal site selection, appropriate aquaculture technologies, and the vulnerability of lobsters to
disease-related mortality and unsuitable environmental conditions [4]. Site selection constitutes one of the most critical
determinants of aquaculture success. In this context, water quality at the aquaculture site represents an essential parameter
requiring careful evaluation [5].
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The development of mariculture in Indonesia frequently encounters fundamental challenges in the planning stage. These
challenges are closely associated with insufficient comprehensive understanding of the ecological characteristics of aquatic
environments, which serve as primary prerequisites for successful aquaculture. The unsuitability of water quality parameters at
designated sites further exacerbates these conditions, resulting in failures in identifying optimal aquaculture zones. Site selection
is therefore a factor that cannot be overlooked in ensuring the continuity and overall productivity of aquaculture operations [6].

Based on these conditions, this study aimed to analyse environmental suitability of the coastal waters of Sukabumi Regency
for the development of lobster (Panulirus sp.) aquaculture. The findings are expected to serve as a scientific foundation for
informed decision-making in the management of sustainable marine aquaculture zones.

II. MATERIALS AND METHODS
2.1 Study Area and Duration

This study was conducted from December 2025 to March 2026. The research sites were located in the coastal waters of
Sukabumi Regency, West Java Province. Equipment employed in the study included litmus paper, water thermometers, a DO
meter, a refractometer, a Secchi disk, and data retrieved from the BMKG online platform.

2.2 Data Collection

Data collection was carried out three times at each sampling point through in situ measurements of water quality
parameters, including pH, surface water temperature, dissolved oxygen, salinity and water transparency. Wave height data for the
coastal waters of Sukabumi Regency were obtained from the Sukabumi office of the BMKG.

2.3  Data Analysis and Suitability Assessment

The suitability level for lobster aquaculture was determined using static suitability analysis, which classifies each
parameter into three categories: S1 (Highly Suitable), S2 (Suitable), and N (Not Suitable) [7]. Suitability classification of the
aquatic environment was based on the alignment of physical water conditions with the biological requirements of the cultured
organism.

Six parameters were utilized in this study. The value of each parameter (Ni) was obtained by multiplying the parameter
weight by the corresponding suitability score. The weighting assigned to each parameter was based on the degree of influence of
each variable on aquaculture performance. Scoring was conducted on a three-level scale with values of 1, 2, and 3, calibrated
according to established criteria and thresholds. A score of 3 was assigned for Highly Suitable (HS) conditions, a score of 2 for
Suitable (S), and a score of 1 for Not Suitable (NS) [8]. The parameters and their weighting criteria are presented in Table 1. The
Suitability Index (SI) was calculated using the following formula:

SI = (X Ni/Nmax) x 100%
Note:
SI = Suitability Index (%)
Ni = Value of the i-th parameter

Nmax = Maximum value

N = Total number of parameters used
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Table 1. Seawater quality parameters and suitability criteria for lobster aquaculture

Parameter Unit S1 I:Ilghly S2 Suitable N Not Suitable Reference
Suitable
Temperature °C 26-31 22-26; 31-33 <22 and >33 In situ
Wave Height m 0.2-0.4 0.1-0.2; 0.4-0.5 >0.5; <0.1 BMKG
Water m >5 35 3 Hastari et al. (2017)
Transparency
Salinity ppt/psu 28-33 26-28 and 33-35 <26 and >35 Verghese et al. (2007)
Mojjada et al. (2012); Rahman &
> — <
bo me/L 7 37 3 Mansyur (2016)
— > 5
pH - 7-8.5 67 a<n;io 8.3 <6 and >9.0 (Lesmana et al., 2022)

Source: Modified from Hartanto et al. (2024)
II1. RESULTS AND DISCUSSION
3.1 Water Quality Conditions
Water quality plays a paramount role in supporting the success of lobster aquaculture activities. Accordingly, periodic
monitoring of aquatic conditions is an indispensable measure in sustaining lobster aquaculture operations [5]. The results of the

aquatic condition analysis at five stations in Sukabumi Regency are presented in Table 2.

Table 2. Water quality parameter measurement results at five sampling station

Parameter Unit Station 1 Station 2 Station 3 Station 4 Station 5
Temperature °C 309+1.12 30.8+1.19 31.0+1.30 30.8+0.88 30.7+0.59
Wave Height m 1.60+0.17 1.60+0.17 1.60 +0.17 1.60+0.17 1.60+0.17
Water Transparency m 2.00+0.32 2.14+048 4.31+0.91 4.89+1.66 4.77+0.86
Salinity ppt 29.67+0.58 29.67+0.58 29.67+1.15 29.50+0.87 29.83+0.29
DO mg/L 8.65+0.43 8.95+0.25 9.28+0.89  9.07+0.08 8.88 +£0.77
pH - 6.00+£0.00 6.00+0.00 7.00+0.00 7.00 +0.00 7.00 +0.00
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3.2 Water Temperature

In general, Indonesian waters exhibit daily and seasonal temperature variations, typically ranging from 27°C to 32°C. This
thermal range is considered within the tolerance limits that do not significantly impair aquaculture productivity [6]. Water
temperature is a physical parameter of considerable significance in determining the equilibrium of aquatic ecosystems.
Fluctuations in surface water temperature can exert substantial effects on various physical, chemical, and biological processes
occurring in the aquatic environment, including those affecting lobster [9]. Surface water temperatures recorded during the study
period through in situ measurements at five stations in Sukabumi Regency ranged from 30 to 31°C, which falls within the
acceptable range for lobster aquaculture.

According to [10] noted that water temperature is influenced by season, altitude above sea level, time of day, air
circulation, water depth, streamflow, cloud cover, and latitude. The temperature range recorded in this study is considered
appropriate for FNC aquaculture operations.

3.3 Wave Height

Wave height represents the most significant primary limiting factor in FNC aquaculture. Precise wave height information
is essential, as FNC infrastructure must be capable of withstanding prevailing wave conditions [11]. Data obtained from the
BMKG website indicate a mean wave height of 1.6 m in the coastal waters of Sukabumi Regency, substantially exceeding the
reference standard of 0.2-0.4 m. Such elevated wave heights pose serious risks to farmers and may cause structural damage to
FNC installations. This concern is compounded by strong winds that generate high waves and disrupt aquaculture activities [12].

Irregular wave fluctuations in a given body of water are partially driven by wind dynamics. Wave heights in semi-enclosed
and deep-water areas tend to be lower compared to open ocean environments, primarily due to geographic characteristics that
provide greater protection from external wave energy [13]. As stated by [14], the more sheltered a location, the smaller the wave
amplitude, and vice versa. High wave conditions must be avoided in lobster aquaculture using FNC systems, as they can
negatively impact the structural integrity of the installation.

3.4 Water Transparency

Based on measurements at the five stations, water transparency at Stations 1 and 2 did not meet the reference standards,
whereas Stations 3, 4, and 5 fulfilled the transparency criteria required for lobster aquaculture. Water transparency conducive to
lobster aquaculture is defined as exceeding 5 m [15].

Water transparency is an important variable in determining the success of lobster aquaculture practices. This parameter is
associated with the presence of suspended particles in the water column. The concentration of total suspended solids exerts a
significant influence on water transparency, whereby increasing suspended solid concentrations are inversely correlated with
measured transparency values. The accumulation of large quantities of suspended matter leads to a decline in the natural optical
properties of the water body, characterized by elevated turbidity [4]. The accumulation of organic sediment on the substrate can
reduce dissolved oxygen concentrations through natural oxidation processes, potentially causing serious adverse effects on lobster
survival [16].
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3.5 Salinity

Salinity is closely associated with the physiological functioning of organisms inhabiting aquatic environments [11].
Salinity measurements at each station were relatively consistent; however, at Stations 1 and 2, riverine inflows discharge directly
into the sea, resulting in mixing of freshwater and seawater [17]. Lobsters are classified as a marine crustacean species that is
sensitive to fluctuations in salinity and temperature. Deterioration of water quality may cause lobsters to cease feeding, experience
physiological stress, and ultimately succumb to mortality [4].

Salinity measurements in the waters of Sukabumi Regency yielded a mean value of 29 ppt, which was relatively uniform
across all stations. The salinity tolerance range for lobster aquaculture is 26—35 ppt. Ghani et al. [18] reported that inappropriate
salinity levels lead to suboptimal production outcomes in aquaculture operations. The salinity values recorded at the study sites
can be classified as highly suitable for lobster aquaculture.

3.6 Dissolved Oxygen (DO)

Dissolved oxygen (DO) is one of the most critical indicators in the evaluation of water quality. This parameter is
commonly expressed as a concentration reflecting the availability of oxygen molecules (O2) in a given body of water. There is a
positive correlation between DO values and water quality: higher dissolved oxygen concentrations correspond to better water
quality conditions, while lower DO values indicate water contamination. DO measurements provide insight into the extent to
which a water body can support aquatic biota such as lobsters, fish, and microorganisms [19]. DO concentrations in Sukabumi
Regency waters ranged from 8.65 to 9.28 mg/L, which are relatively high and highly conducive to lobster aquaculture
requirements [8]. Mojjada et al. [20] established the standard DO threshold at >5 mg/L. DO constitutes a critical limiting factor
for lobster survival.

3.7 Seawater pH

Seawater pH influences the growth of organisms, including lobsters. The recommended pH range for marine lobster
aquaculture is 6.5-9 [21]. In the waters of Sukabumi Regency, pH values ranged from 6 to 7. Stations 1 and 2 exhibited identical
pH values, while Stations 3, 4, and 5 recorded pH values of 7, which are within the acceptable reference range. The low pH
observed at Stations 1 and 2 may impair phytoplankton growth, which serves as the primary producer in the food chain. This
consequently reduces primary productivity in the water column and adversely affects the entire food web, potentially leading to
increased disease susceptibility and elevated mortality rates [22] [23].

According to [24] noted that high rainfall intensifies river discharge, which in turn reduces the alkalinity of the water body
as indicated by lower pH values. This phenomenon was observed at Stations 1 and 2, which are in proximity to four river outlets
that discharge directly into the sea near the sampling locations.

3.8 Suitability Index

The results of the water suitability index analysis for each station in Sukabumi Regency are presented in Table 3.
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Table 3. Water Suitability Index for Sukabumi Regency waters by sampling station

Parameter St:zg;))n ! Station 2 Station 3 Station 4 Station 5 Remarks Reference
Temperature (°C) 30.9(S1)  30.8(S1)  31.0(S1)  30.8(SI)  30.7(SI) AIlSI ga;;r;lana etal,
AIIN - (Hartanto et al.,
Wave Height (m) 1.60 (N) 1.60 (N) 1.60 (N) 1.60 (N) 1.60 (N)  Limiting 2024)
Factor

St. 1&2=N; (Hastari et al.,

Transparency (m) 2.00 (N) 2.14 (N) 4.31(S2) 4.89 (S2) 4.77 (S2) SL3-5-S2  2017)
.. (Verghese et al.,
Salinity (ppt) 29.67 (S1)  29.67(S1) 29.67(S1) 29.50(S1) 29.83(S1) AllSI 2007)
(Mojjada et al.,
DO (mg/L) 8.65(S1) 8.95(S1) 9.28 (S1) 9.07 (S1) 8.88(S1) AllS1 2012; Rahman &
Mansyur, 2016)
_n. (Basyunietal,
pH 6 (N) 6 (N) 7 (S2) 7 (S2) 7 (S2) St. 1&2_ N 2024; Damis et
St. 3-5=S2
al., 2021)
> Score (Ni) 12/18 12/18 14/18 14/18 14/18 Nmax =18 —
ST (%) 66.67% 66.67% 77.78% 77.78% 77.78%  Mean: 73.33%
Classification $2 s2 $2 $2 s 52 (Suitable)

for all stations

Iv. CONCLUSION

The environmental carrying capacity of Sukabumi Regency waters falls within the Suitable (S2) category. However, given
the elevated sea wave heights that pose significant risks to FNC structural integrity, alternative modifications to aquaculture
technology are required, including the adoption of wave-resistant FNC designs or the relocation of the aquaculture system to land-
based circular tank facilities, as an adaptive and sustainable solution to the prevailing natural conditions of Sukabumi Regency's
coastal waters.

Vol. 58 No. 2 August 2026 ISSN: 2509-0119 143



ISSN: 2509-0119.

International Journal of Progressive Sciences and Technologies (IJPSAT) 7 SCHOLAR Al

© 2026 Scholar AT LLC.
IIPSAT https://ijpsat.org/ Vol. 58 No. 2 August 2026, pp. 138-145

§5N:2509-0119

REFERENCES

[1] A. Permana, R. I. Wahju, and D. A. Soeboer, "Pengaruh fase bulan terhadap hasil tangkapan lobster (Panulirus homarus) di
Teluk Pelabuhanratu Kabupaten Sukabumi," Jurnal Teknologi Perikanan dan Kelautan, vol. 7, no. 2, pp. 137-144, 2017, doi:
10.24319/jtpk.7.137-144.

[2] A. R. Yunus, S. Budi, and S. Salam, "Analisis kelayakan lokasi budidaya metode karamba jaring apung di perairan Desa
Pulau Harapan Sinjai," Jurnal Akuakultur Nusantara, pp. 1-12, 2019.

[3] Mahmud, A. Dewi, B. Sinrang, A. Nur, and A. Massiseng, "Prospects of fisheries industry development in Indonesia through
online publication media," Jurnal Perikanan Indonesia, pp. 117-129, 2021.

[4] A. Prasetya and L. O. A. Hasidu, "Kesesuaian lahan budidaya lobster (Panulirus spp.) sistem keramba jaring apung
menggunakan pendekatan sistem informasi geografis," Jurnal Akuatik, vol. 10, no. 2, pp. 222-232, 2021.

[5] M. Junaidi and F. Azhar, "Kondisi kualitas perairan untuk mendukung budidaya lobster di Kabupaten Lombok Utara, Provinsi
Nusa Tenggara Barat," Jurnal Perikanan Unram, vol. 4, no. 2, pp. 108119, 2018.

[6] A. Mustafa, I. N. Radiarta, J. B. Prancak, K. Jembrana, and K. Jembrana, "Evaluasi kesesuaian perairan untuk budidaya ikan
dalam keramba jaring apung di Kabupaten Maluku Tenggara Barat Provinsi Maluku," Jurnal Riset Akuakultur, vol. 13, no. 3, pp.
277287, 2018.

[7] M. Sirajuddin, "Informasi awal tentang kualitas biofisika perairan Teluk Waworada untuk budidaya rumput laut (Eucheuma
cottonii)," Jurnal Ilmu Kelautan, vol. 8, no. 1, pp. 1-10, 2009.

[8] M. T. Hartanto et al., "Kondisi oseanografi dan kesesuaian lokasi budidaya lobster di perairan Teluk Pidada, Lampung,”
Jurnal Teknologi Perikanan dan Kelautan, vol. 15, no. 3, pp. 285-297, 2024, doi: 10.24319/jtpk.15.285-297.

[9] M. A. Kusumaningtyas et al., "Kualitas perairan Natuna pada musim transisi," Jurnal Ilmu dan Teknologi Kelautan Tropis,
vol. 3, pp. 10-20, 2014.

[10] H. Effendi, Telaah Kualitas Air: Bagi Pengelolaan Sumber Daya dan Lingkungan Perairan. Yogyakarta, Indonesia: Kanisius,
2003.

[11] M. Ngabito, "Land suitability of grouper (Epinephelus sp.) cultivation floating net cages system in Monano Sub-District,"
Jurnal Perikanan dan Kelautan, vol. 7, no. 3, pp. 204-219, 2018.

[12] J. Risandi, S. L. Sagala, and W. S. Pranowo, "Aplikasi model numerik karakteristik gelombang untuk kajian kesesuaian
lahan pengembangan budidaya laut di Situbondo, Jawa Timur," Jurnal Segara, pp. 21-32, 2015.

[13] D. Diniariwisan and M. Sumsanto, "Analisis kualitas air guna mendukung pengembangan budidaya ikan berbasis keramba
jaring apung (KJA) di perairan pantai Elak-Elak Sekotong," Jurnal Perikanan Terapan, vol. 7, pp. 67, 2024.

[14] Y. Adipu, C. Lumenta, E. Kaligis, and H. J. Sinjai, "Kesesuaian lahan budidaya laut di perairan Kabupaten Bolaang
Mongondow Selatan, Sulawesi Utara," Jurnal Budidaya Perairan, pp. 19-26, 2013.

[15] Damis, Asmidar, A. Rauf, and M. Saenong, "Determining the suitability of the location of lobster cultivation using the GIS
application in the coastal area of Puntondo," Jurnal Kelautan dan Perikanan, pp. 55-62, 2021.

[16] C. P. J. Juliana, "Kesesuaian lahan budidaya ikan kerapu (Ephinephelus spp.) berdasarkan parameter fisik, kimia dan biologi
di perairan Langge Kabupaten Gorontalo Utara," Prosiding Seminar Nasional Kemaritiman dan Sumber Daya Pulau-Pulau Kecil,
vol. 2, no. 1, 2017.

[17] Z. Hidayah, A. Arisandi, and M. K. Wardhani, "Pemetaan kesesuaian perairan untuk budidaya laut di perairan pesisir
Kabupaten Situbondo dan Banyuwangi Jawa Timur," Jurnal Kelautan, vol. 13, no. 3, pp. 307-316, 2020.

Vol. 58 No. 2 August 2026 ISSN: 2509-0119 144



ISSN: 2509-0119.

International Journal of Progressive Sciences and Technologies (IJPSAT) 7 SCHOLAR Al

© 2026 Scholar AT LLC.
PBPSAT | ins.//iipsat.ore/ Vol. 58 No. 2 August 2026, pp. 138-145

SS5N:2509-0119

[18] A. Ghani, A. Hartoko, and R. Wisnu, "Analisis kesesuaian lahan perairan Pulau Pari Kepulauan Seribu sebagai lahan
budidaya ikan kerapu (Epinephelus sp.) pada keramba jaring apung dengan menggunakan aplikasi SIG," Journal of Fisheries
Science and Technology, vol. 4, pp. 54-61, 2015.

[19] A. Rahman and A. Mansyur, "Conformity utilization of waters for aquaculture development in the Staring Bay area, Konawe
Selatan District," Jurnal Perikanan dan Kelautan, 2016.

[20] S. K. Mojjada et al., "Capture based aquaculture of mud spiny lobster, Panulirus polyphagus (Herbst, 1793) in open sea
floating net cages off Veraval, North-West coast of India," Indian Journal of Fisheries, vol. 59, no. 4, pp. 29-34, 2012.

[21] K. Adiyana, E. Supriyono, M. Zairin, and L. Thesiana, "Aplikasi teknologi shelter terhadap respon stress dan kelangsungan
hidup pada pendederan lobster pasir Panulirus homarus," Jurnal Akuakultur Indonesia, pp. 1-9, 2014.

[22] L. J. Lesmana, B. Widigdo, M. Kristani, and L. Adrianto, "Kesesuaian budidaya lobster sistem keramba jaring apung di
Teluk Jor, Lombok Timur, Nusa Tenggara Barat," Journal of Aquaculture and Fish Science, vol. 1, no. 2, pp. 49-57, 2022, doi:
10.32734/jafs.v1i2.8854.

[23] L. N. Winardi et al., "Kesesuaian kualitas air laut untuk budidaya lobster akibat limbah domestik di perairan Teluk Jor
Kecamatan Jerowaru," Jurnal Lingkungan dan Pembangunan, vol. 2, no. 2, pp. 79-93, 2024.

[24] T. Y. Rizki, C. K. Tito, A. Setiawan, and J. B. Perancak, "Variasi pH di perairan Indonesia," Jurnal Oseanografi, pp. 27-37,
2009.

Vol. 58 No. 2 August 2026 ISSN: 2509-0119 145



