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Abstract. Light fishing location obtained from visible infrared imaging radiometer suite (viirs) 

boat detection (VBD) and satellite-based oceanographic data of chlorophyll-a concentration 

(chl-a), sea-surface temperature (SST), salinity, and sea-surface height (SSH) were used to 

evaluate the distribution and characteristic of oceanographic conditions on the light fishing 

location in the Java Sea. The objectives of this study were to monitor the distribution of light 

fishing vessels from VBD and to evaluate the oceanographic characteristic on light fishing 

position. VBD data were prepared by national oceanic and atmospheric administration website 

and oceanographic data was provided by ocean color and copernicus marine environment 

monitoring service website. Overlaid process between light fishing position and oceanographic 

data was used to extract the oceanographic value in the light fishing location. The result 

showed most of light fishing occurred during southeast monsoon. In general, most of light 

fishing appeared in position of 107 – 114 E and 4 - 5.30 S. In addition, light fishing located 

in oceanographic condition for SST of 28.1 – 31.1 C, chl-a of 0.26 – 0.60 mg/m3, salinity of 

32 – 35.5 psu and SSH of 0. 5 – 0.62 m. The VBD data opens up a number of potential future 

applications for more computable fisheries data analysis. 

 

 

 

1. Introduction 

Java Sea has a significant contribution to Indonesian fishery productions. Most of the fishing vessels 

operating in the Java Sea are purse seine and bouke-ami which use lights to attract fish. Fisheries 

statistics show that there were thousands of purse seine vessels operating in the Java Sea. In addition, 

several studies have shown that fisheries in the Java Sea are over fishing [1,2].  

Lifting nets (bouke-ami), purse seine and hand lines using light as fish aggregation devices (FADs) 

[3,4,5]. Artificial light can affect fish behavior. In general, fish are attracted to artificial light [6,7,8]. 

Fish groups have a positive response to light by gathering and moving towards the light source [9]. 

The gathering of fish towards the light source is thought to avoid predators and forage for food, so that 

this behavior can be used to increase fish catch during fishing operations [9,10]. The light will attract 

the attention of the fish so the fish are grouped and easy to catch. 

Conventionally, monitoring fishing vessels operating in the sea is difficult. This is because the sea 

is a very large area. Currently, systems and technologies have been developed that can monitor the 

lights on fishing vessels. With this technology, vessels monitoring will be more effective and efficient 

because it is able to reach a wide area in a relatively short time. In 2011, the Suomi National Polar 

Partnership (SNPP) satellite was launched with the main sensor the Visible Infrared Imaging 
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Radiometer Suite (VIIRS). The VIIRS sensor has a Day / Night Band (DNB) sensor that can be used 

to detect lights installed on fishing boats that are conducting fishing operations at night. This sensor 

was designed to detect visible to infrared light at low or high intensity at a wavelength of 500 to 900 

nm [11]. In addition, [12] have developed an algorithm for detection of light fishing vessels. 

Different studies can be conducted using nighttime imaging data such as light emission mapping in 

marine protected areas (MPAs) [13,14] offshore drilling mapping [15,16], vessel detection and 

tracking [17,18], mapping of fish resource ecosystems [19], estimating fishing effort and intensity for 

single fish species [20], and mapping predictions of future fishing areas [21,22,23]. 

Distribution of marine biota, including fishes, is believed affected by changes in the environmental 

condition. For instance, [24] reported that squid assemblies most commonly in shallow waters, where 

SST  vary from 8 °C to 24 °C with a low concentration of chlorophyll-a and less turbid water. In 

addition, [25] showed that most of Bigeye tuna assemble most frequently in SSH anomaly value of 

ranging from –21 to 5 cm, for SST ranging from 24° to 27.5°C, and for chl-a levels ranging from 0.04 

to 0.16 mg m–3. Therefore, the goals of this analysis are to monitor the distribution of light fishing 

vessels from VBD and to evaluate the oceanographic characteristic on light fishing position.  

 

2. Material and Methods 

This research was conducted in the Java Sea in position of 03 °LS – 07 °LS and 105 °BT – 116 °BT 

(Figure 1). The Java Sea is the region for fisheries management of the Republic of Indonesia 712 

(WPP RI 712).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study area in the Java Sea  

 

2.1. Detection of light fishing from VBD 

VBD data was used to determine the position of light fishing at night. Daily VBD data from 2016 

through 2019, then converted to monthly and filtering was done using the quality flag (QF). The 

quality flag is the value used to detect the quality of the reflection received by the VBD sensor. In this 

study, QF1 is used to select the light fishing position. QF1 has a strong detection quality in predicting 

the position of light fishing with a SHI value of > 0.75 [12]. Light fishing was then assumed to be the 

position of a fishing vessel that uses buoke ami and purse seine as its fishing gear [26]. The data was 

downloaded from website https://www.class.ngdc.noaa.gov/eog/viirs/download_boat.html SNPP 

VIIRS day night band. 

 

2.2. Satellite-derived environment variable  

J A V A  S E A 

 

https://www.class.ngdc.noaa.gov/eog/viirs/download_boat.html
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Monthly data of salinity and SSH were obtained from copernicus marine environment monitoring 

service (CMEMS) website (www.cmems.co.id). Monthly data of SST and chl-a are obtained from the 

ocean color website (www.oceancolor.gsfc.nasa.gov). All the oceanographic data has a resolution of 9 

km, from 2016 through 2019. The data was processed using SeaDAs 7.5.1 and Arcgis 10.4 Software. 

The overlaid methods was then used to extract the oceanographic value at light fishing location.  

  

3. Results and Discussion 

3.1. Fishing vessels’s type 

Based on the field survey at Nusantara Fishery Ports (PPN) in Rembang, Pekalongan, Cirebon and 

Jepara [26] reported that most of the fishing vessels that use lighting aids for fishing are buoke ami 

(lift nets) and purse seine vessels. In addition, they also reported that the main catch of buoke ami is 

squid and is mostly found in Cirebon while purse seines for catching small pelagic fish are mostly 

found in Pekalongan, Jepara and Rembang. Fishing operations are carried out at night. The purse seine 

and bouke ami use lights as a tool to attract fish to come closer to the fishing vessels. This makes it 

easier to catch the fish. The number of lights installed on the buoke ami vessels was between 32-64 

lamps with a power of 1500-200 watts while the lamps on the purse seine range from 10-25 lamps. 

 

3.2. Number and spatio temporal distribution of light fishing 

We used light fishing position and oceanography data to evaluate the distribution and oceanographic 

characteristics on the light fishing position. Analysis of VBD data helped us to locate the lights fishing 

through space and time. Figure 1 showed the number of light fishing during 4 (four) different season. 

In general, the number of light fishing in the western season was the least compared to the other 3 

seasons. In contrast, the number of light fishing during eastern season was the most compared to the 

other 3 seasons. 

 
Figure 2. Number of light fishing in the Java Sea during four 

different seasons from 2016 through 2019. 

   

Figure 3 showed the distribution of light fishing in the Java Sea from 2016 through 2019. As the 

season that has the largest number of light fishing, the light fishing in the eastern season cover almost 

the entire study area (Figure 3b. C). During this season, most of the light fishing concentrated in the 

north of study area, close to Borneo Island. This condition consistent with the result of [11] who 

reported that the abundance of fish stocks in the southern waters of Borneo is greater than that of the 

north coast of Java. In addition, [27, 28] showed that fishing vessels that catching squids were 

concentrated in the same area. 

 

 

http://www.cmems.co.id/
http://www.oceancolor.gsfc.nasa.gov/
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Figure 3a. Light fishing (red dot) distribution in the Java Sea during 

west season (A) and transitional 1 season (B) from 2016 through 

2019. 
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Figure 3b. Light fishing (red dot) distribution in the Java Sea during 

east season (C) and transitional 2 season (D) from 2016 through 

2019. 

In the transitional season and the east season, the number of vessels tends to be high and tends to be 

low in the west season. This result was consistent with the previous studies where the number of 
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fishermen who go to the water in the west season is less than the eastern season [29]. The low number 

of fishing vessels operating during the western season was due to several factors such as bad weather 

conditions. In this study, the results showed that SSH in the west season between 0.50 – 0.70 m while 

the SSH in east season was 0.49 – 0.69 m (Figure 4). This result was supported by [30] who reported 

that the significant wave height in the Java Sea is greater in the west monsoon between 0.44-1,183 m 

compared to the east monsoon between 0.35-1.06 m. In addition, during the western season the fish 

population is less than east season in the Java Sea [31]. 

Figure 4 showed the fluctuation oceanographic condition in the study area during 4 years. During 

these 4 years the study are has SST value of 27 - 34.5C with an average value of 29.71 C. In general, 

the SST in the eastern monsoon was lower than the other seasons, with average value of 28.9 C while 

the higher SST was occurred in transition 1 season with SST value average of 30.38 C. The study 

area also has chl-a value of 0.09 - 4.99 mg/m3 with an average value of 0.67 mg/m3. The higher chl-a 

value occurred in east season with chl-a range value  of  0.19 – 4.99 mg/m3, while the lowest value 

occurred in west season with chl-a range value of 0.09 – 0.97 mg/m3. In addition, during the period, 

the study area has value salinity value of 30 - 34.7 psu with an average value of 32.62 psu and SSH 

value of 0.40 – 0.77 m with an average value of 0.575 m.  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 Figure 4a. The condition of four different oceanographic paramaters 

from 2016 through 2019 during west season. The top line of the box 

shows the highest quartile, the middle line with an () indicates the 

median and the bottom line of the box shows the lowest quartile. The 

red color shows the outlier data. 
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Figure 4b. The condition of four different oceanographic paramaters 

from 2016 through 2019 during transitional 1 season. The top line of 

the box shows the highest quartile, the middle line with an () 

indicates the median and the bottom line of the box shows the lowest 

quartile. The red color shows the outlier data. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 Figure 4c. The condition of four different oceanographic paramaters 

from 2016 through 2019 during east season. The top line of the box 

shows the highest quartile, the middle line with an () indicates the 

median and the bottom line of the box shows the lowest quartile. The 

red color shows the outlier data. 
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Figure 4d. The condition of four different oceanographic paramaters 

from 2016 through 2019 during transitional 2 season. The top line of the 

box shows the highest quartile, the middle line with an () indicates the 

median and the bottom line of the box shows the lowest quartile. The red 

color shows the outlier data. 

 

Productivity and distribution of fish is affected by alterations in the environmental situation from 

variety in temperature, tides, salinity, SSH, thermocline’s depth and wind fields [32, 33, 34]. Figure 5 

showed the frequency of light fishing and the 4 oceanography factor. In this study, most of light 

fishing emerged in chl-a value of 0.2 – 0.5 mg/m3 (Figure 5A). Chl-a data is a reliable proxy for 

boundaries of water mass and upwelling events.  

The characteristic SST for light fishing was shown in Figure 5B. Most of the light fishing located 

in SST value of 28 – 30 C. Water temperatures have a significant impact on growth, behavior and 

mobility, migration and distribution of fish. Variety in water temperatures below optimal temperatures 

cause a decrease in movement and feeding activity and impede the spawning process [35].  

Salinity is one of the seawater's physical environment which plays a role in marine organisms' 

survival. The fish's salinity requirements are primarily for diffusion and osmosis. Changes in high 

salinity levels can cause a disturbance of the process that can cause death. Even salinity can serve as 

an indicator of the water mass enrichment process [36]. In addition, the differences in salinity are 

lower in offshore areas than in coastal areas. This is because the land is having a run-off impact [37]. 

In this study, most of light fishing appeared in salinity value of 32 – 33 psu (Figure 5C). We also used 

SSH to comprehend the characteristic oceanography for light fishing. The SSH was used to understand 

ocean instability, such as variations, eddies and current dynamics, that could be employed proxies for 

future fishing areas. In this study most of the light fishing appeared in SSH value of 0.5 – 0.6 m 

(Figure 5D). 
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Figure 5. Frequency (%) of light fishing and 4 parameter 

oceanography namely (A) chlorophyll-a,    (B) sea surface 

temperature (C) salinity and (D) sea surface height, from 2016 

through 2019. 

 

4. Conclusion 

Most of light fishing appeared in east season. During this season, the light fishing concentrated close 

to Borneo Island. Most of light fishing located in chl-a value of 0.2 – 0.5 mg/m3, SST value of 28 – 30 

C, salinity value of 32 – 33 psu and SSH value of 0.5 – 0.6 m. 

 

5. References  
[1] Badrudin B, Aisyah A, and Ernawati T 2016 Jurn Pen Per Ind. 17(1) 11-21. 

[2] Wiadnyana N N, Badrudin B and, Aisyah A 2017 Jurn Pen Per Ind. 16(4) 275-283. 

[3] Nugraha A and Wibowo B A 2014 Journ of Fish Res Uti Man and Tech. 3(4) 56-65. 

[4] Aliyubi F K, Boesono H, and Setiyanto I 2015 Journ of Fish Res Uti Man and Tech. 4(2) 93-

101. 

[5] Ilhamdi H and Yahya M F 2017 Bul Tek Litk Sumb Day dan Pen. 15(1) 1-4. 

[6] Vzorce V U S N V and Pomena O R N 2009 Varst Nar. 22 117-136. 

[7] Marchesan M, Spoto M, Verginella L, and Ferrero E A 2005 Fish res. 73(1-2) 171-185. 

[8] Becker A, Whitfield A K, Cowley P D, Järnegren J, and Næsje T F 2013 Journ of Appl Eco. 

50(1) 43-50. 

[9] Ben-Yami M 1976 Fishing with light. (Oxford : Fishing News Books). 

[10] Pitcher T J and Parrish J K 1993 The functions of shoaling behaviour. In the behaviour of 

teleost fishes 2nd ed. pp.363–439. Ed. by T. J. Pitcher. (London: Chapman and Hall) p 715. 

[11] Lai C, Yue J, Xu J, Straka W C, Miller S D and Liu, X 2017 Adv in Spac Res. 59 (8) 1951 – 

1961. 

A B 

C D 



The 3rd International Conference on Fisheries and Marine Sciences
IOP Conf. Series: Earth and Environmental Science 718 (2021) 012026

IOP Publishing
doi:10.1088/1755-1315/718/1/012026

10

[12] Elvidge C D, Zhizhin M, Baugh K, and Hsu F C 2015 Rem Sens. 7(3) 3020-3036. 

[13] Davies T W, Duffy J P, Bennie J, and Gaston K J 2014 Frontiers in Ecology and the 

Environment 12(6) 347-355.  

[14] Davies T W, Duffy J P, Bennie J, and Gaston K J 2016 Cons Lett. 9(3) 164-171. 

[15] Elvidge C D, Ziskin D, Baugh K E, Tuttle B T, Ghosh T, Pack D W., and Zhizhin M 2009 

Energies 2(3) 595-622. 

[16] Elvidge C, Zhizhin M, Baugh K, Hsu F C, and Ghosh T 2016 Energies 9(1) 14-28. 

[17] Straka W C, Seaman C J, Baugh K, Cole K, Stevens E, and Miller S D 2015 Rem Sens. 7(1) 

971-989. 

[18] Nurholis, Gaol J L and Syah A F 2020 Pert Journ. 28 (1) 327 – 351. 

[19] Kiyofuji H and Saitoh S I 2004 Mar Eco Prog Ser. 276 (1) 173-186. 

[20] Saitoh S, Fukaya A, Saitoh K, Semedi B and Mugo R 2010 Int Arc of the Phot, Rem Sens and 

Spa Inf Sci. 38 1013-1016. 

[21] Syah A F, Saitoh S I, Alabia I D, and Hirawake T 2016 Fish Bul. 114 (3) 330-342 

[22] Setiawati M and Tanaka T 2017 Fish. 2(1) 1-16. 

[23] Geronimo R, Franklin E, Brainard R, Elvidge C, Santos M, Venegas R and Mora C 2018 Rem 

Sens. 10 (10) 1604-1626. 

[24] Zhang X, Saitoh S I and  Hirawake T 2017 Int jou of rem sens. 38 (21) 6129 – 6146. 

[25] Syamsuddin M L, Saitoh S I, Hirawake, Bachri S and Harto A B 2013 Fish Bul. 111: 175 – 188. 

[26] Gaol J L, Arhatin R E, Syah A F, Kushardono D, Lubis J T, Amanda Y, Oktavia W and 

Nurcholis 2019 Jurn Kel Nas 14 (3) 135 – 144.  

[27] Prasetyo B A, Hartoko A and Hutabarat S 2014 Man of Aqua Res Jour 3(1) 51-60. 

[28] Ernawati T and Atmadja S B 2017 Jurn Pen Per Ind. 7(3) 193-200. 

[29] Karubaba C T, Dietriech G B, and Nikijuluw V P 2001 Ind J Coast Mar Resour. 3(3) 1-11. 

[30] Hadi S, Ningsih N S and Pujiana K 2005 Ilm Kel: Ind Journ of Mar Sci. 10(3) 169-176. 

[31] Hendiarti N 2016 Maj Ilm Glob. 10(1) 19-25 

[32] Southward A J Boalch G T and Maddock L 1988 J Mar Bio Assoc. U.K. 68:423–445.  

[33] Alheit J and Hagen E 1997 Fish Oceanogr. 6:130–139.  

[34] Lumban-Gaol J, Leben R R, Vignudelli S, Mahapatra K, Okada Y, Nababan B, Mei-Ling M, 

Amri K, Arhatin R E, and Syahdan M 2015 Europ Journ of Rem Sens. 48:1, 465-477, DOI: 

10.5721/EuJRS20154826 

[35] Tadjuddah M 2005 Analisis daerah penangkapan ikan madidihang (Bogor: Institut Pertanian 

Bogor) (ID) 

[36] Tangke U, Karuwal W Ch, Mallawa A and Zainuddin M 2016 Jurn IPT PSP 3(5) 368 – 282. 

[37] Laevastu T and Hela I 1970 Fisheries oceanography (London: Fishing news) pp. 238. 

 
6. Acknowledgments 

The authors would like to express their gratitude to NOAA website for the VBD data and ocean color 

and copernicus marine environment monitoring service website for the oceanographic data. 

 


