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Accuracy of Low-Cost Depth Sounding Device for Sea Surface Temperature: A Case Study

of Songkhla Lake.
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Abstract

The Sea Surface Temperature (SST) map serves as a tool to
identify areas with suitable water temperatures for cultivating
different aquatic species. Temperature directly influences the
health, and

growth, reproduction of marine organisms.

Therefore, it is essential to monitor and plan aquaculture

activities in specific areas to maximize efficiency and prevent the
occurrence of "fish kill," which results from severe oxygen
depletion in the water, causing large-scale fish mortality within
a short period. The SST map can be created using satellite data
combined with field data analysis. Furthermore, it can be
integrated with bathymetric maps in real time through the
application of low-cost echo sounders. The objective of this
study is to assess the accuracy of low-cost echo sounders and
use them to map the distribution of sea surface temperatures in
the study area. This was achieved by comparing the
measurements obtained from the echo sounder with reference
thermometer values. The results indicated that the standard
deviation (SD) was 0.194°C and the root mean square error at a
95% confidence level (RMSE95) was 0.776°C. These results
conform to the World Meteorological Organization (WMO)
standards, which specify that the allowable error should not
exceed +1.0°C. This demonstrates that the instrument used in
this study provides acceptable accuracy, even though it was not
specifically designed for creating SST maps. Additionally, the
study found that the sea surface temperature has a significant

correlation with water depth and sediment layers.

Keywords: sea surface temperature, Bathymetry map, Fish

Kill, Low-cost echo sounders
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Low cost echo sounders

3‘1]17{ 2 Low-Cost Depth Sounders and GNSS Receiver

a d‘ d’ v
2. NgHHUazNAIININYIVD

21 Sea Surface Temperature Map - SST Map

wHUNgUMNRIUMELA (Sea Surface Temperature Map : SST

Y
Map) Huunufiiuansdeyagumagfivinaininealudiwiaivie
' <

& Ao . B A A a0
NUNHN ‘]Imamwu%auaaaﬂum%mu punniiiade” Tugraan

Y RLLY
wils (3e¥u et edou) wiesnmgiilunaniingIain (Real-
time) 9aUsTaAvEnvaIMIaiunuiigumgianimeia fo evh
A lawaeAnauanizvemsa/amaynsluvaty o 46 lidee
Wuammsmans niswernsalennia nsuszas wagmsiseiientu
nswasuLUasanmgiiennanimsLa mﬁmv’f%muﬁqmmﬁﬁaﬁw

ausadaildnatswuy wu Yeyan1uiiey Yeyaainn1siiv

U

aeau lundmnssudrmanisdniuauiigamgiinau a1

U

P
°_ w =

lAnwaauduiusnatouaus Wy gamgiinauiiuanudn ns
Usegnaldlunmsimnzidesdndin udu

Sea Surface Temperature (Deg C) Valid Wed 19-Mar-2025 at 18:00 UTC

10

U7 3 gamgimsianeTu Yuil 19 funaw 2568 [11]

22 wanmslopaudeslunisudsnaman (Echo sounder)

nsmdsruanune suudesasieu (Echo Sounder) 1u
ITnsinAiAudnnisoed lnsardenrann1sinsseziiain1siaunig
suaaﬂé"uLﬁmﬂ'qﬂdamlﬂIm}wLLasawTauﬂé’uszﬂﬁ"ﬁuﬁ”ﬁymwm
gunsaiildlunismdannudnivaneussian 1wy Single Beam Echo
Sounder (SBES), Multi-Beam Echo Sounder (MBES) ttag Side Scan

Sonar lagA1ANUana1NIsasIwIalaan @un1si 1 drsuaidy
L oa v o & P o a a .
i 18enld a3 eandepnudnuuudinduien (Single-Beam Echo

Sounder: SBES) aduisalasuanudeuiazmungaufunundnm
[12]

Depth= %*V*t (1)
o
Depth fio Amdn
v Ao Anudadeddih
t flo szoznaAuNIeRALEs

23 WWIgWIUISMSUNITEITINA VKA 5

nsd1samsannaand vion1svunud givsymalde
(Bathymetry Survey) ¥03Uszinalneldin158198 w1msgIuns
z«fﬁawwqwﬂmam‘mﬂa IHO S-44 (International Hydrographic
Organization Standards for Hydrographic Surveys) Tngiinuagnu
nsugunenans nowinide TiErsunmsgruildnu uaglumsite
18898 amunnagrudenan Tusado CHAPTER 7 TABLE 2 -
Other Minimum Standards for Safety of Navigation Surveys) Wile
Tlumsiisuifisuiazaaaoumanugndes neufiaziiiludaain

wugiuseinelitn aunisi (2) [13]

TVU oy (d)=4/ 22 +(bxd)? 2)

A '

a fio druvesanlduiusunliiufsunUamiuaudn
b fAe A1duUsedns A unudiuvesnulywy uaud
Wagullassuanuan

d  #e anudnildainnisuda
24 Uarleaw (Fish Kill)

Huniddlugmifistusuineasnsgidestan Tuggdeu uazggeu
Favantioati (Fish ki) Ao nisvmeendiauvesdarludh og1g
quiss uriliUameldasnazunn q lusseznandu denanu
gdue19argeis 100% aneluinan 24 $2lus eraufingu Tdsly
vanfdsduvefu uaznseddluunasisssumi vuzivariidedu

nsedainfndulutiadiiiiiiain nsasunlasgumgiiesadunduy

4 % i da & a ae 1) =
Miaamsquwmﬂ1iLUawaamiaumwsmmqﬂmamelul,mauam

= o

Uan anueivinliinUantenindissil

q

SGI-09-3



230

Fudl 28-30 WoEnAY 2568 2.UsAIUATIUS

N15UsEYNIVINTIAINTINTESNYIA AT 30 The 30t National Convention on Civil Engineering

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

2000 22.00 2400 02.00 0400

— | AUNACVUS]

JUN 4 YSunaeendiauseuiuluvaidesuan [18]

231 mawAsuuasgumnilnsdundy Weiiadunnasnyilii
\Aaniswasundasgamaiiognesiaiga FaazhliuaniiFosogns
uiuyTuiliviu

2.3.2 M3AINA dnieTINAun1IsfnaTiwmnzn15111ve 9
Aafidin mavsinvewmenou Fufnnnts Juveaundsiniilinng
Fuarziuasasiiviitosas vioinandunnuininisszdses
Boninduasg whihasshlidansldeendiauswaunnveses

deimaniy [1]

25 msUszanaalutas (nterpolation) [14]

a e a . <, a ¢
NITIATITUNUNT (Surface analy5|s) WUNIFAATIENITNTLANY

= = aad

vosAanlsuilsdauSoviadoudulfn 3 vestoyaidaniud oy
. W ¥ da ae . S o
Toyalfan ufdA M AnaIuuuILIY X wag Y drudiudsidiun
A ce o e . P I
Ansziludn Z linsnszanedinseunquiianud Tunsfnwiilae
muualidurgamaivesiiad dvismue 7 35 ldun IDW, Kriging,
Spline, Triangular Irregular Network (TIN), Topo raster, Trend &g
Natural Fausiazidn1suseanaanlug e anuwnnzauunnmnenu

D
P

Juagiuanuarvasiuuasdnvurveslaya

@ ACTIVELOG 065 O b
Properties  Graph Notes References

ACTIVE LOG 065 [l Dark Red |
Statistics

Select muttiple points to view statistics or click here for summary

In De L. L. L Leg Time Postion ~ Temperature

5  13m 2. 0. 5. 29. 311/ N7° 09.338" E100° 37.676" 253°C I
57 13m 1. Do 5. 212 3147 N7° 09.339 E100° 37.676" 253°C

58 13m 1. D. 5. 188°.. 311/ N7° 09.340° E100° 37 676" 253°C

59 13m 1. D. 5. 175. 3117 N7 09.341" E100° 37677 253°C

60  13m 1. D. 5. 166°.. 311/ N7 09.341" E100° 37677 253°C

61 13m 2. D. 5. 154 3177 N7 09.347 E100° 37677 253°C

62 1Zm 2. D. 5. 14Z. 311/ N7 09.343 E100° 37677 253°C

63 12Zm 2. D. 5. 124 311/ N7° 09.344" E100° 37677 252°C

64 12Zm 2. D. 5. 1200 3117 N7° 09.344" E100° 37678 252°C

65  13m 2. D. 5. 10Z. 311/ N7° 09.345 E100° 37678 252°C

66 12Zm 2. D. 6. 93t. 311/ N7° 09.346 E100° 37678 252°C

67  12Zm 2. D. 6. 90t. 3117 N7° 09.347 E100° 37678 252°C

88 12Zm 2. D. 6. BZt. 311/ N7° 08.348 E100° 37 678" 252°C

6%  12Zm 2. D. 6. BFt. 311/ N7° 08.349 E100° 37 678" 252°C

700 12m 2. Do 6. 91t 3144 N7 09.345 E100° 37,678 252°C

m 12m 2. 0. 6. 103 347 N7 09.350° E100° 37.679' 252°C

72 12m 2. Do 6. 104 31474 N7 09.351" E100° 37 679 252°C

730 12m 2. Do 6L N2 3144 N7 09.352 E100° 37,679 252°C

74 12m 2. Do 6L 124 31474 N7 09.353 E100° 37,679 252°C

75 12m 2. Do 6. 1347 3144 N7 09.353 E100° 37 679 252°C

76 12m 2. Do 6. 146 314/ N7 09.354 E100° 37 679 252°C
T7o12m 2. Do 6. 146 3144 N7° 09.355° E100° 37 680" 252°C

78 12m 2. D. 6. 155.. 311/ N7 09.356' E100° 37 680" 252°C
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‘UizanuaaqUﬂiﬂiLLazmmgmﬁH’ 1989910 WMO M1t 1 Time | Vater Temperature Echo sounder | Difference
I
(°Q) (°Q) (°Q)
m131497 1 Standards for low-cost equipment in measuring sea 00.00 26.00 26.00 0
surface temperature (SST) 00.05 26.00 26.30 03
Parameter Low-Cost Device Reference/Notes 00.10 26.00 26.20 0.2
Standard 00.15 26.00 26.60 0.6
Accuracy +0.2°C to +0.5°C Less precise than high- 00.20 26.01 26.5 0.49
end equipment but 00.25 26.02 26.5 0.48
suitable for preliminary 0030 26.02 267 0.68
assessments.
00.35 26.02 26.5 0.48
Durability Moderate Designed to withstand
) ) To..
basic marine
conditions (e.g., 24.00 26.10 27.00 0.9
saltwater, sunlight).
Calibration More frequent than Requires regular
Frequency high-end devices calibration to maintain

reliability.

Communication Simple data logging Limited to cost-

or Bluetooth/GSM effective and practical
methods for data

collection.

Deployment Depth 0-10 meters Typically used in
shallow water or

surface measurements.
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Hourly Average of Water Temperature and Low Cost Echo Sounder Data

Water Temperature

e
- - =~ Law cost echo sounder

Temperature (°C)
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Time (Hours)
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