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Suitable Site Selection for Asian Seabass (Latescalcarlifer BLOCH, 1790) Cage Culture
in Outer Songkhla Lake Using Geographic Information System
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ABSTRACT

Suitable cage culture siteselection of Asian Seabass, Latescalcarifer, atOuterSongkhla Lake, Thailand,
was done in IDRISI Selva™ environment. Six water parameters including water depth, current, dissolved oxygen,
pH, salinity, and chlorophyll-a, were collected monthly from field during January — December 2015. Data were
transformed to data layers by interpolation, followed by fuzzy reclassification to obtain a fuzzy scale of suitability,
varying from 0-1.  All water quality suitability layers were used as factors in Multi-criteria evaluation (MCE)
processes. Relative weight of factors were done by pairwise comparison technique and proved by consistency
ratio (CR) of <0.10. Constraints factor is based on permitted cage culture areas, within 1,000 meters of KohYor and
nearby areas. Modelling outputs revealed both monthly and yearly suitable Seabass cage culture sites. At the
suitability cut-off scores of 0.8 and 0.9, suitable culture areas of 3.99 and 1.03 km”were identified. When compared
to the current cage culture space, some farms are in vulnerable sites potentially affected by water depth, water
current and dissolved oxygen. Seabass production in these vulnerable culture sites may be in risk, especially
during neap tide period.
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Sampling station

A, Subdistnet boundary

= Sampling station

Figure1Sampling stations
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Table1 Water quality parameters, sampling stations, sampling frequency and sample analysis

methods
Sampling* Sampling
Parameters Tools and analysis methods
stations/month time/year
Depth (cm) 67-81 11 Measuring plum
Current (cm/s) 20-73 10 Flow meter; Valeport105
DO (mg/L) 52-81 11 YSI Multi-probe 600QS
pH 67-81 10 YSI Multi-probe 600QS
Salinity (ppt) 67-81 11 YSI Multi-probe 600QS
Chlorophyll_a (ug/L) 68-81 11 Spectrophotometric method

(Strickland and Parson,1972)

Table 2Water parameters and control points (CPs) for fuzzy classification by sigmoidal function

Parameters Suitable range, References and Control points (a, b, ¢c and d)

Depth* Minimum water depth should be >1.0 m during low tide (field survey)

(@a=1m;b=2m;c=45m;d=5.5m)

Current* Suitable water current0.05-1 m/s (Loka, 2016)

(@a=0m/s;b=0.05m/s;c=0.60 m/sd=1.0m/s)

DO** 24 mg/lis a suitable level for pelagic fish (Loka, Vaidya, & Philipose 2012) ; 4-9

mg/l is a suitable range for seabassculture (National Bureau of Agricultural

Commodity and Food Standards, 2007)

(@a=0mg/L;b=4mg/L;c =4 mg/Ld=4mg/l)

pH* 7.5-8.5 (National Bureau of Agricultural Commodity and Food Standards, 2007)

(a=7:b=75,c=85,d=9)

Salinity* 0-30 ppt ((National Bureau of Agricultural Commodity and Food Standards,

2007; (Loka 2016;Loka, Vaidya and Philipose 2012)

(a=0 ppt; b =10 ppt; c = 20 ppt; d = 30ppt)

Chlorophyll-a* Possibility of plankton bloom indicator; Low 0-5 pg/L, Medium 5-20 pg/L, High

20-60 pg/L, Very high or Hypereutrophic>60 ug/L(Brickeret al., 2003)( a =

Oupg/L; b=5ug/L; c =20 ug/L; d = 60 pg/L)

*Symmetric function’s CPs:a=SC rises above 0, b=SC becomes 1, c=SC falls below 1 and d=SC becomes 0

** Monotonically increasing function’s CPs: a=SC rises above 0, b=c=d=SC becomes 1
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Table 3Pairwisecomparison matrix, factor's weight and consistency ratio (CRs)

Factor's weight / CRs
Parameter Depth Flow DO pH Sal Chl_a
6Fs /0.06 5Fs /0.06 5Fs /0.09

Depth 1 2694 .3133 0.2982
Flow 1/2 1 2421 n.a. 0.2528
DO 2 1/2 1 2222 .3183 0.2420
pH 1/4 1/4 1/3 1 .0569 0771 n.a.
Sal 1/3 173 13 2 1 .0787 1067 0.0697
Chl_a 1/3 1/2 1 2 2 1 1307 .1846 0.1373
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Suitabiity Score: January 2015 Suitabiity Score: February 2015 Suitability Score: March 2015

Figure2Suitability score for seabass cage culture of some selected months

Note: Black color represents SC = 0; Dark red represents SC = 1
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Figure3Area of different suitable classes (SLs) for seabass cage culture by month

Overall Suitability Score 2015 Overall Site Suitability 2015: 4 Classes

73000 674000 75000

Figure4Overall suitability score (left) and suitable site classes (right) for seabass cage culture
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