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Abstract 

In many countries, hydrobiologica bioacoustic monitoring has produced many results, 
which have become an important basis for fishery management, environmental 
protection, and ecological research. This article will discuss the jellyfish in the East China 
Sea as an example. In recent years, marine eutrophication, marine engineering, global 
warming and other factors that lead to a serious situation in which the jellyfish is 
booming. The environmental satellite monitoring buoy is used as the investigation 
platform, and its multi-frequency echosounder is used as the investigation tool. 
Combined with the biological sampling situation, the frequency difference method is 
used to distinguish the jellyfish from other organisms, and the biomass and spatial 
distribution of the jellyfish in the East China Sea are evaluated. It is a good way to use the 
new application of acoustic means in the jellyfish monitoring survey. 
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1. Introduction 

Jellyfish is a common marine ecological disaster on a global scale. In addition to bringing economic 
losses to fisheries and tourism, it also threatens coastal industrial safety and personal safety. In recent 

years, marine eutrophication, marine engineering, global warming and other factors that induce the 
growth of jellyfish have led to a more serious situation. At present, research on jellyfish drift 

aggregation mechanism, monitoring and early warning systems is not perfect, and related systems. 
The lack of sexual monitoring data, can not accurately understand the jellyfish aggregation rules and 

ecological habits, need to explore new technical solutions on the existing basis, improve the jellyfish 
monitoring technology, three-dimensional business monitoring system, and develop the jellyfish 
early warning mode. 

The study of the ecological behavior characteristics of traditional jellyfish mainly relies on the 

network monitoring survey [1-4] and the visual observation method [5-6], and studies the jellyfish 
distribution and resource changes through the results of net fishing or visual observation. The method 

has the advantages that the sampling method is uniform and easy to operate, and the plane distribution 



 

 

73 

International Core Journal of Engineering 

ISSN: 2414-1895 

Volume 6 Issue 1, 2020 

DOI: 10.6919/ICJE.202001_6(1).0010 

characteristics of the jellyfish can be visually reflected. The disadvantage is that there is no more 
intuitive judgment and analysis data on the swimming, clustering and vertical movement laws of the 

jellyfish under water. In response to this situation, new technologies such as acoustic technology, 
satellite remote sensing, underwater photography [7] and aerial imagery [8] have also been applied 
to the monitoring of jellyfish, and have made good progress in various aspects [9] . 

Acoustic technology is used to monitor the resources of jellyfish. At present, relevant applications 
have been carried out in developed countries such as Europe, America, Japan, South Korea, etc., and 

good observation effects and application potentials have been demonstrated in the research of 
resource assessment and kinematics. 

2. Research status 

Since more than 95% of the components of the jellyfish are water, the acoustic target strength of the 

jellyfish is significantly weaker than that of the fish. The shrinkage frequency of the jellyfish diameter, 
the orientation of the jellyfish in the water, and the biological characteristics of the jellyfish 

themselves all affect the acoustic scattering intensity. [12,14], some other jellyfish coexisting with 
jellyfish, scorpionfish, sea squirts and other colloidal zooplankton and other non-colloidal 

zooplankton may contribute to the acoustic target intensity, affecting the identification of jellyfish 
acoustic signals. The accuracy [15], these are the difficulties in the research work of jellyfish acoustic 
monitoring and investigation. 

Brierley et al. [10] used a multi-frequency observation technique combined with netting sampling to 
conduct a resource assessment of the compass gold jellyfish and multi-tube jellyfish in the Namibian 

waters of Africa, and recommended the use of commonly used to distinguish between zooplankton 
and fish. The dB difference or MVBS difference technique [11] distinguishes between jellyfish and 

economic fish. The model relationship between the single target strength and the umbrella diameter 
of the two jellyfish at multiple detection frequencies was established. It was found that the two 

jellyfish diameters and the target strength were positively correlated. The two jellyfish were compared 
and analyzed. The target intensity at four frequencies of 38, 120, and 200 kHz [12-13], the 

measurement results were successfully applied to the resource assessment of the jellyfish in the 
southeastern Atlantic. 

Mutlu et al [14] used a dual-beam echo detection system (detection frequency 120 kHz and 200 kHz) 

to measure the target intensity of the jellyfish in the Black Sea, and used the regression analysis 
method to establish the target intensity of the sea moon jellyfish and the umbrella diameter and 
wetness. The model relationship between the weights. 

Hirose et al. used the Distorted wave Born approximation [15] and the experimental method to study 
the acoustic scattering characteristics of the sand scorpion in the Japanese sea area, and established 

the target intensity of the sand raft at multiple detection frequencies. The model relationship between 
biological characteristics [16], while measuring the acoustic scattering characteristics of white Xia 

jellyfish and jellyfish jellyfish, the results show that the three jellyfish have different acoustic 
scattering characteristics at the same detection frequency. 

Kang et al. [17] used a scientific fish finder (detection frequency of 38 kHz and 120 kHz) to measure 

the target intensity of sand scorpion in Korean waters, and established a model relationship between 
the single sand snail diameter and the target intensity. At the two detection frequencies, the target 

intensity of the sand scorpion increases linearly with the increase of the umbrella diameter. The 
influence of the jellyfish symbiotic with the sand scorpion on the acoustic target intensity of the sand 

scorpion is negligible, and the results of these measurements can be applied to the jellyfish. Acoustic 
surveys were used to assess the distribution and biomass of satay. 

Robertis et al. [18] used on-site measurements to determine the acoustic target intensity of coffee 

golden jellyfish in the Chukchi Sea and Arctic regions of the North Pacific, and analyzed the acoustic 
targets of the golden golden jellyfish at 38 kHz and 120 kHz. strength. 
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Graham et al. [19] used a scientific fish finder to evaluate the resources of four species of jellyfish in 
the eastern Pacific Ocean: the jellyfish jellyfish, the purple sea jellyfish, the Pacific gold jellyfish and 

the omelette jellyfish, using the field method and the Born approximation. The model method was 
used to compare the scattering characteristics of the jellyfish in the sea at five different frequencies 

(18, 38, 70, 120, 200 kHz). When using the field method, two different threshold settings are used for 
the acoustic image of the two frequencies, wherein the lower limit threshold for jellyfish detection at 

the 38 kHz detection frequency is -80 d B, and the lower limit for jellyfish detection at the 200 kHz 
detection frequency. The threshold is -85 dB. 

In general, the acoustic characteristics of jellyfish, the acoustic means of distinguishing jellyfish from 
other species, and related research are relatively complete. 

3. Research methods 

Marine biological and environmental satellite monitoring buoys have experienced nearly five years 
of research and development, and have solved technical problems such as material and equipment 

selection, as well as communication, storage, power supply positioning, and fish finder. From July 
9th to 10th, 2018, the fish finder and the whole machine were commissioned in the Liuhe waters of 

Nanjing. The land shore or fishing boat sent instructions to modify the buoy parameters, receive the 
buoy information, display the buoy position, and accept the fish finder. data. The buoy work is stable 
throughout the process and the quality of the fish finder data is very good. 

Since 2013, It is started to develop marine biological and environmental satellite monitoring buoys. 
After nearly 5 years of research and development, he has solved the technical problems of materials, 
equipment selection, communication, storage, power supply positioning, and fish finder. 

Recently, the technical team carried out improved fish finder and machine debugging in Nanjing 
Liuhe waters. The land shore or fishing boat sent instructions to modify the buoy parameters, receive 

buoy information, display buoy position, Receive fish finder data. The buoy work is stable throughout 
the process and the quality of the fish finder data is very good.  

4. Outlook 

In many countries, aquatic bioacoustic monitoring has produced many results, which have become 
an important basis for fisheries management, environmental protection, and ecological research. This 

article will discuss the jellyfish in the East China Sea as an example. Jellyfish is a common marine 
ecological disaster on a global scale. In addition to bringing economic losses to fisheries and tourism, 

it also threatens coastal industrial safety and personal safety. In recent years, marine eutrophication, 
marine engineering, global warming and other factors that induce the growth of jellyfish have led to 

a more serious situation. At present, research on jellyfish drift aggregation mechanism, monitoring 
and early warning system is not perfect, and relevant systematic monitoring data is lacking. 

The environmental satellite monitoring buoy is used as the investigation platform, and its multi-

frequency fish finder is used as the investigation tool. Combined with the biological sampling 
situation, the frequency difference method is used to distinguish the jellyfish from other organisms, 

and the biomass and spatial distribution of the jellyfish in the East China Sea are evaluated. Layer, 
day and night vertical movement, swimming speed, seasonal migration. A more accurate and clear 

assessment of the biomass and spatial distribution of jellyfish in the East China Sea, and the 
exploration of new applications of acoustic instruments in the East China Sea jellyfish monitoring 
survey. 
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