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Abstract 

Floating Net Cages is a fishery business developed in Banua Anyar, Banjarmasin City. A 

total of 544 cages are managed by the Banua Anyar community. The majority of cages in Banua 

Anyar are used to cultivate Bawal fish. In 2019 there was a sudden death of all the fish in 

Floating Net Cages. This case was happened because low value of dissolved oxygen and high 

water salinity. So the study must be done to find out whether the location of the Floating Net 

Cages is suitable based on the physical and chemical parameters of fresh waters. This study is to 

ensure the sustainability of the Floating Net Cages and environmental carrying capacity. This 

study has used spatial analysis to perform scoring, spatial join and overlay in Inverse Distance 

Weighting (IDW) to obtained some information on physical and chemical parameters. The re-

sults indicated that of the 25 Floating Net Cages sample points, a total of 19 sample points were 

declared potential for Floating Net Cage and 6 sample points indicate quite suitable for Floating 

Net Cages. If examined based on physical and chemical parameters, it is indicated that several 

parameters do not meet the optimal value for aquaculture. Physical parameters that indicate 

sample points are not optimal for cultivation include water depth, brightness and current speed. 

Chemical parameters indicating not optimal for cultivation include dissolved oxygen and salinity. 

Physical parameters that indicate sample points are not optimal for cultivation include water 

depth, brightness and current speed. Chemical parameters indicating not optimal for cultivation 

include dissolved oxygen and salinity. Physical parameters that indicate sample points are not 

optimal for cultivation include water depth, brightness and current speed. Chemical parameters 

indicating not optimal for cultivation include dissolved oxygen and salinity. 

Keywords: Floating Net Cage, Freshwater Chemical Parameters, Freshwater Physics Parameters, 

Spatial Analysis 

1 Introduction 

Floating Net Cages is a simple aquaculture business that is arranged using net cages in 

rivers, lakes and seas [1]. This method is able to increase the economic level of people who are 

close to water sources [2], [3]. The city of Banjarmasin, which is crossed by the Martapura River, 

provides an opportunity for the community to develop Floating Net Cages. One of the 

sub-districts that is developing intensively is Banua Anyar Sub-District. Floating Net Cages in 

this sub-district cultivate Bawal fish in local language because it is easier to cultivate than other 
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types of freshwater fish [2]. Floating Net Cages cultivation does not always provide benefits to 

the community. Certain conditions cause crop failure which is detrimental to farmers [4]–[6].  

Harvest failure occurred in 2019 due to the mass death of bawal [5], [6]. Losses reach bil-

lions of rupiah or the equivalent of tens of tons of fish [5]. This incident is a recurring incident 

after previously occurring in mid-2016 [5]. The occurrence of these events needs to be sought for 

the main causes of mass death of cultivated fish. Some hypotheses say that the root of the prob-

lem is due to the low value of dissolved oxygen [5], [6]. Harvest failure did not occur again after 

the 2019 incident. However, it is necessary to carry out an analysis of the suitability of the 

physical and chemical parameters in the Floating Net Cages. This is to ensure the carrying ca-

pacity of the environment and the sustainability of the Floating Net Cages in Banua Anyar.  

This article aims to present the suitability results of the Banua Anyar Floating Net Cages 

location using physical and chemical parameters. The analysis uses scoring, spatial join and 

overlay. The analysis is coupled with the interpolation process using Inverse Distance Weighting 

(IDW). Inverse Distance Weighting (IDW) is an interpolation technique that assumes that the 

closer a point is to a point whose value is unknown, the greater the effect. IDW uses values 

measured at points around the place, to estimate the value of variables at that place. The as-

sumption in the IDW method is that points that are closer to the predicted location have a greater 

influence than points that are farther away. So, points that are closer together weigh more This 

article discusses sustainability and factors that might cause crop failure in the future. 

2 Methodology 

Location, Data, and Scoring 

The study location is in Banua Anyar Village, East Banjarmasin District, Banjarmasin City. 

There are 554 cages in Banua Anyar which cultivate Bawal fish. Each cage was not measured for 

physical and chemical parameter data. The sample used in this study was 25 cages. The sample 

used represents the distribution of 554 cages in Banua Anyar. The data used in this study is 

primary data consisting of physical and chemical parameter data. The final results of the study 

are based on these parameters after scoring or weighting. 
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Figure 1: Flowchart 

Table 1: Parameters Used in The Study 

Physical Parameters Chemical Parameters 

Temperature Dissolved oxygen (DO) 

Current speed Degree of acidity (pH) 

Brightness Salinity 

Water depth 

The final results of the study were obtained by scoring based on the scores or weights 

shown in Tables 2 and 3 [7]–[10]. 

Table 2: Physics Parameter Scoring 

Physical Parame-
ters 

Size Result 
Range 

Mark (N) Weight (B) Final Score (N x 
B) 

Temperature (oC) 29 5 7 35 
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Physical Parame-
ters 

Size Result 
Range 

Mark (N) Weight (B) Final Score (N x 
B) 

28 to 30 

27 to 31 

26 to 32 

> 32 or < 26

4 

3 

2 

 1 

28 

21 

14 

 7 

Current speed 
(cm/s) 

50 to 60

20 to 30

30 to 40

10 to <20

<10 or >60

5 

4 

3 

2 

 1 

5 25 

20 

15 

10 

5 

Brightness (cm) 35 to 40 

20 to 25 

30 

>40

<20 

5 

4 

3 

2 

 1 

1 5 

4 

3 

2 

1 

Water depth (m) 80 to 120 

70 to 80 

30 to 70 

>120

<30 

5 

4 

3 

2 

 1 

2 10 

8 

6 

4 

2 

Table 3: Chemical Parameter Scoring 

Chemical Param-
eters 

Size Result 
Range 

Mark (N) Weight (B) Final Score (N x 
B) 

Dissolved Oxygen 
(ppm) 

>5

4-6

3-7

>8

<3 

5 

4 

3 

2 

 1 

6 30 

24 

18 

12 

6 

Degree of Acidity 
(pH) 

7.5 to 8.5 

8.5 to 10 & 6 
to 7.4 

10 to 11 or 4 
to 6 

5 

4 

3 

3 15 

12 

9 
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Chemical Param-
eters 

Size Result 
Range 

Mark (N) Weight (B) Final Score (N x 
B) 

>11

<4 

2 

1 

6 

3 

Salinity (ppt) 35 to 40 

20 to 25 

30 

>40

<20 

5 

4 

3 

2 

 1 

3 15 

12 

9 

6 

3 

The division of the final scoring class is shown in Table 4[11]. 

Table 4: Final Scoring Classes 

Final Total Score Conformity Class Water Quality 

81 to 100 (S1) Very suitable Potential, has no inhibiting factors 

65 to 80 (S2) Fairly Appropriate Meet the minimum requirements 

41 to 64 (S3) Almost Match Has a limiting factor, need special 

treatment 

21 to 40 (N1) Not suitable at this 

time 

A fee is required to meet the min-

imum requirements 

<20 (N2) Not suitable forever It is very difficult to strive to meet 

the minimum requirements 

3 Results 

A. Physical Parameters

The physical parameters in this study consist of 4 (four) types such as temperature,

current speed, water brightness and depth. The results of field size data collection

and weighting are presented as follows.

1) Temperature

Temperature is one of the parameters that affect the growth of cultivated fish

[12]. Increasing temperature affects viscosity, chemical reactions, evaporation

and volatilization. Another effect is reducing the solubility of gases in water

such as O2, CO2, N2, CH2[12]. The optimum temperature recommended for

cultivation in the tropics ranges from 25 to 32 °C [12]. The water temperature in

the Floating Net Cages area based on the samples determined ranges from 28.6

to 31 °C. The results are in the recommended optimum water temperature

range. The water temperature in the Floating Net Cages area after interpolation

is shown in Figure 2.
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Figure 2: Water Temperature in Floating Net Cages Banua Anyar 

 

2) Flow Speed 

Currents arise when there are differences in water pressure, salinity or tides 

[13]. The currents that arise carry the nutrients that organisms need to develop 

[14]. Ideally the current speed ranges from 20 to 40 cm/s [15]. Water currents 

that are too strong can disrupt photosynthesis due to increased water turbidity 

[15]. 
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Figure 3: Flow Speed of the Banua Anyar Floating Net Cages 

 

The current speed in the Banua Anyar Floating Net Cages is 31 to 43 cm/s. The 

current speed in the study area is ideal for cultivating fish. In general, in the 

Banua Anyar Floating Net Cages area, the current velocity is shown in Figure 3. 

 

3) Water Brightness 

The brightness of the water indicates how deep the sunlight penetrates into the 

body of water [16]. This has an impact on photosynthesis and other processes 

[16]. Another impact of turbidity is that it reduces the efficiency of eating 

freshwater organisms [17]. The optimum value of water brightness for fresh-

water fish farming ranges from 30 to 40 cm [8], [18]. 
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Figure 4: Flow Speed of the Banua Anyar Floating Net Cages 

 

Based on 25 sample points, the Banua Anyar Floating Net Cages has a water 

brightness between 27 to 42 cm. The sample point P25 is indicated to experi-

ence turbidity with a water brightness value of 42 cm. Figure 4 shows the 

brightness of the water in the Banua Anyar Floating Net Cages. 

 

4) Water Depth 

The depth of the water affects the speed of the current and can increase the 

turbidity of the water [19]. An area that is shallow and affected by tides has high 

turbidity [19]. Water depth affects the penetration of sunlight and the spread of 

water microorganisms [20]. The minimum water depth for Floating Net Cages 

is between 2 to 3 m. The optimum is in the range of 5 to 7 m [19]. 
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Figure 5: Water Depth in Banua Anyar Floating Net Cages 

 

The Banua Anyar Floating Net Cages area has a water depth between 1.15 to 

6.79 m. One shallow sample point is point P25 with a depth of 1.15 m. In 

general, the water depth in the Banua Anyar Floating Net Cages is optimal for 

freshwater fish farming. The water depth in the Banua Anyar Floating Net 

Cages is shown in Figure 5. 

 

B. Chemical Parameters 

The chemical parameters in this study consist of 3 (three) types such as dissolved 

oxygen, degree of acidity and salinity. The results of field size data collection and 

weighting are presented as follows. 

1) Dissolved Oxygen (DO) 

Dissolved oxygen (DO) is the main chemical parameter for freshwater envi-

ronments [21]. Dissolved oxygen shows the amount of oxygen in a water [21]. 

Oxygen plays an important role in the process of respiration and metabolism of 

aquatic creatures [21]. The DO value in waters should not be less than 3 mg/L 

with a minimum value of 2 mg/L [22]. The optimal DO value for freshwater 

waters is more than 5 mg/L [22]. The results obtained at the 25 points of the 

Banua Anyar Floating Net Cages showed DO levels ranging from 2.7 to 3.5 

mg/L. 
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Figure 6: Dissolved Oxygen in Banua Anyar Floating Net Cages 

 

The results obtained at the 25 points of the Banua Anyar Floating Net Cages 

showed DO levels ranging from 2.7 to 3.5 mg/L. The results in the field showed 

that DO in the Banua Anyar Floating Net Cages area did not meet the optimal 

DO value for fresh water waters. The DO value in the Banua Anyar Floating 

Net Cages is shown in Figure 6. 

 

2) Acidity 

The degree of acidity or pH indicates the acidity or alkalinity of a liquid [7]. pH 

shows the amount of hydrogen ion content in the liquid. The pH value that in-

dicates acid is less than 7. Alkaline liquids give a pH value of more than 7. The 

pH value of 7 is the neutral value of a liquid [7]. The pH of the water that is too 

acidic affects the fertility of the waters which results in a decrease in dissolved 

oxygen content [23]. The same thing also happens when the pH in the waters is 

too alkaline [23]. The optimal water pH value for fish farming ranges from 6 to 

9 [24].  
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Figure 7: Degree of Acidity of Banua Anyar Floating Net Cages 

 

The pH (acidity) of the water in the Banua Anyar Floating Net Cages ranges 

from 6.07 to 6.43. This amount is quite optimal for freshwater fish farming. In 

general, the pH of the water in the Banua Anyar Floating Net Cages is shown in 

Figure 7. 

 

3) Salinity 

Salinity is a chemical parameter that shows the value of dissolved salt content 

in a liquid [25]. In general, fresh waters have a salinity of 0% or range from 0 to 

5 ppt [26]. Brackish waters have a salinity between 1 to 30% or around 6 to 29 

ppt [26]. Sea water has a salinity value of more than 30% or more than 30 ppt 

[26]. 
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Figure 8: Salinity of Banua Anyar Floating Net Cages 

 

Salinity in the Banua Anyar Floating Net Cages area is 0.5 ppt. This magnitude 

indicates that the waters of the Banua Anyar Floating Net Cages are fresh wa-

ters but tend to be brackish when tides occur. The salinity level of the Banua 

Anyar Floating Net Cages is shown in Figure 8. 

 

4 Final Classification and Discussion 

A. Final Classification 

The results of the initial analysis of the primary data are then carried out by the 

final weighting. The results of the final analysis provide a spatial overview of the 

Banua Anyar Floating Net Cages. Based on this analysis, it can be determined 

whether spatially the Banua Anyar Floating Net Cages is appropriate or not. 

The final score in Table 3 is the basis for determining whether the Banua Anyar 

Floating Net Cages location is appropriate based on the existing parameters. The 

final scoring results for all sample points are shown in Table 5. 

 

Table 5: Final Scoring of the Banua Anyar Floating Net Cages Sample Point 

Point Final Score Conformity Class 

P1 92 (S1) Very suitable 

P2 92 (S1) Very suitable 

P3 85 (S1) Very suitable 

P4 85 (S1) Very suitable 
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Point Final Score Conformity Class 

P5 85 (S1) Very suitable 

P6 85 (S1) Very suitable 

Q7 85 (S1) Very suitable 

Q8 85 (S1) Very suitable 

Q9 85 (S1) Very suitable 

P10 85 (S1) Very suitable 

P11 94 (S1) Very suitable 

Q12 94 (S1) Very suitable 

Q13 92 (S1) Very suitable 

P14 78 (S2) Fairly Appropriate 

P15 78 (S2) Fairly Appropriate 

Q16 85 (S1) Very suitable 

Q17 94 (S1) Very suitable 

P18 87 (S1) Very suitable 

P19 85 (S1) Very suitable 

P20 85 (S1) Very suitable 

P21 78 (S2) Fairly Appropriate 

P22 92 (S1) Very suitable 

P23 78 (S2) Fairly Appropriate 

P24 78 (S2) Fairly Appropriate 

P25 73 (S2) Fairly Appropriate 

 

Table 5 shows the final score ranges at the sample points. The final score has a 

value range of 73 to 94. A total of 19 sample points were declared very suitable for 

the Banua Anyar Floating Net Cages. The 19 sample points were expressed in 

terms of potential water quality to be developed as Floating Net Cages locations. 6 

(six) sample points were declared fairly appropriate for the Banua Anyar Floating 

Net Cages. This indicates that the water quality at the sample point meets the 

minimum requirements for use as an aquaculture area. An overview of the spatial 

location of the Floating Net Cages based on the final score is shown in Figure 9. 
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Figure 9: Location suitability of Banua Anyar Floating Net Cages 

 

B. Discussion 

The primary data used in this study were obtained at the beginning of the dry 

season. Data collection was carried out around May to June 2022. The mass mor-

tality of cultivated fish in the Banua Anyar Floating Net Cages in 2019 occurred 

during the dry season. There is a suitability of seasonal conditions between the 

events and the data obtained. The results indicated that several physical and 

chemical parameters in several samples of the Banua Anyar Floating Net Cages 

indicated that they were not optimal for use as cultivation areas.  

Physical parameters whose values are not optimal include water depth, brightness 

and current speed. Chemical parameters that indicate not optimal include dissolved 

oxygen and salinity. The relationship between the density of the number of cages 

and chemical and physical parameters cannot be explained in this article. Based on 

the final results it is known that the Banua Anyar Floating Net Cages area has good 

potential for freshwater fish farming. The local government needs to issue a good 

and sustainable freshwater fish farming policy to reduce the negative impact of 

community activities. 

 

5 Conclusion 

The Banua Anyar Floating Net Cages area using 25 sample points obtained information 

that a total of 19 samples were declared potential for freshwater fish farming. A total of 

6 sample points were declared sufficiently suitable to be used as freshwater fish farming 

areas. However, it is necessary to pay attention to the effect of floating net cage density 
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on physical and chemical parameters in order to avoid negative impacts on the com-

munity. 
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