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Application of Sentinel-2 Imageries for Study Seagrass Beds:

A Case Study of Ao Kham, Haad Chao Mai National Park, Trang province
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Abstract

Seagrass is an important producer in ecosystem. It is a habitat for aquatic animals that generate food
and income for coastal communities. In conservation, restoration, and management of seagrass resources
Accurate and up-to-date information is required. Sentinel-2 satellite imageries and field surveys (265 sample
points) were used to map seagrass beds around Ao Kham in Haad Chao Mai National Park, Trang Province.
Satellite data of wavelengths 2 (blue), 3 (green), 4 (red), and 8 (near-infrared), captured on 25 February 2021,
were selected and the water column was corrected. The prepared data were then analyzed using supervised
classification. The research found that the maximum likelihood classification technique was able to classify
seagrass sites very well with the highest overall accuracy of 71.97% Kappa coefficient 0.53. The analyzed
seagrass area was 456.25 Rai. The total is quite high. But in the muddy and sandy areas, seagrass remains.
Because the seagrass species found at Ao Kham have small round leaves scattered in patches. Based on the
results of this research, Sentinel- 2 satellite imageries can be used to map seagrass beds even in small areas.
Obtaining accurate and up-to-date seagrass data is critical to the conservation, restoration, and sustainable

management of marine and coastal resources.

Keywords : seagrass ; remote sensing ; satellite images ; Haad Chao Mai National Park ; Sentinel
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Table 1 Wavelength Bands of the Sentinel-2A Satellite Utilized in Seagrass Research

Sentinel-2 Bands Central Wavelength (um) Band width (nm) Resolution (m)
Band 2 (Blue) 0.490 65 10
Band 3 (Green) 0.560 35 10
Band 4 (Red) 0.665 30 10
Band 8 (Near Infrared) 0.842 115 10
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Table 2 Sample Size for Training and Testing Data

Class Training Data Testing Data
Seagrass 81 81
Mud & Sand 13 12
Deep water 39 39
Total (Sample point) 133 132
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Table 3 Depth invariant bottom index (DIJ)

DIJ Band New band
DI, Band 2 with Band 3 1
D, Band 2 with Band 4 2
DIJ,q Band 2 with Band 8 3
DI, Band 3 with Band 4 4
DlJ,, Band 3 with Band 8 5
DlJ,, Band 4 with Band 8 6

\

B.New band 2 (Band 2 with Band 4) C.New band 3 (Band 2 with Band 8)
W R

D.New band 4 (Band 3 with Band 4)  E.New band 5 (Band 3 with Band 8)  F.New band 6 (Band 4 with Band 8)

Figure 3 Adjusted Band Resulting from Water Column Correction A. New band 1 (Band 2 with Band 3)
B. New band 2 (Band 2 with Band 4) C. New band 3 (Band 2 with Band 8) D. New band 4

(Band 3 with Band 4) E. New band 5 (Band 3 with Band 8) az F. New band 6 (Band 4 with Band 8)

5. N9NWYBLNIANIN (Image masking)
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tropical coastal management (Edmund P. Green & Clark, 2000) sznaufiag n19anuundaganiniuuaaiu
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Technology Development Agency (Public Organization) Remote Sensing and GIS Association of Thailand,
2009)

ANTRMUNYsEIANLULTTazUNeNna1a1 Tulia (Mahalanobis distance classification) W1WATN17ANWI R
FTUTUNTENTNYANTNUAZIAAUENANIBINGH Lﬂumifj”m:ﬂxmwwdwmmmwﬁEﬁmm@mm feazliiAnes
fiannaiadel (Mean Vector) waziasineanautlilsausau (Covariance matrix) Tunnaduans (Tso & Mather, 2009)

/. mimm@zv@?_lmwgnﬁ@\? (Accuracy assessment)

o o = ' > | o @ = > & &
NMIAANILKBARAEMzia windszinndayaeeniilu 3 Ustinn Ae velInzia ULAsnINg kaztinan
lunistlsziliuanugnsiaszesunasmemes gnissiulaeAiadngnsiasiagsan (Overall accuracy) ANAYINEN
b4 b2 a ) U b4 6 ¥ ) U U o a ;
ARt HAR (Producer's accuracy) A1AINYNAB984E 1 (User's accuracy) wavA1A1dutlsz@nsunli

(Kappa coefficient) (Congalton, 1991) ﬁﬁm”l,%ﬁ*quﬁw,ﬁ@mfmzm‘ummqnﬁmmmmﬁmﬁﬁLLmuﬁLLWiqmﬁﬁmm

NAN152A8

o o o

1. N174199ANIARWINYEI A 819910 BNEIUUINTIANIALE [y 39udania

v [%
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A1NN1981999NUNIAE TAIN19979 Line transect N12ANaY AN UANINNA 11 WWIE1999 NN INELA
o a o d’j v dl v v 1 v v 1 v
AU 8 1A Al ner e luifudes uijianzia ujinedanzia negawiwase wegawnlulug v

TN ML UASUEINTZNEAN (NN 4)
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Figure 4 Survey point by line transect

2. msnMeiiayanInggaInauiien Sentinel-2

mﬂﬂ’li"iﬁ'{ﬂwud'm']ﬁ’]LLuﬂ"n'aleL“ﬂmLqu:’mzm IngandamatinnisatuunuuuadnNsiaziflull s

K94m (Maximum likelihood classification) mﬁ"ﬁ’lLLuﬂLLUUizﬂ::VlNﬁuﬁqm (Minimum distance classification) lag

watAnITa RNl szInnuuLszeseNtganiuda (Mahalanobis distance classification) AINN19INTIARY
a 2 | v v a a n:

New band all #frAdNgnsadlnesuiniusesay 71.97 44.7 uay 59.85 NpnduLlsr@nsuaiiln 0.53 0.20 uay

0.10 AHNANFL (NN 5)
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Figure 5 Comparing Overall Accuracy of Combined Wavelengths Obtained from Various DIJ Operations

N3sziiuAINYNFIBIT0IN1IR T ULNTD LY ARWINELINZAAINNNIAINENE AR ALAREY (Error

. v o ANy ° % ' P a = = '
matrix) AaenstindayanlinnAunaNgniesluLiazqaan W Aoan1aNanI AN UITEANWANGNS
weusiazlszinndayalugnniniidiumdamaaoni Tnanfsauiausendnanasasnisauunilssinndayai éan
v v a o 3 1 ¥ £ =
nsldllsunsudnugatsaumaiunaainnisdnsaninaud wudn dayatlssinnujmeia (Seagrass) &
AN NFABITIBIANINTIRBUAY 50 4n Tayatlszinniaunaznsng (Mud & Sand) HANYNHB9TB99ANING

- o o S = = % P o ~
Wiauii 6 9m uazdeyatlssinniinan (Deep water) HANYNABITRIGANINNNNBUTU 39 97 (A157199 5)

Table 5 Seagrass data in the error matrix of the seagrass vertical boundary classification using

the maximum likelihood classification technique by combining the New band all wavelengths.

Classified Data Seagrass Mud & Sand Deep water Total User’s Accuracy (%)
Seagrass 50 6 0 56 89.29
Mud & Sand 11 6 0 17 35.29
Deep water 20 0 39 59 66.10
Total 81 12 39 132
Producer’s Accuracy (%) 61.73 50.00 100.00

@Wﬂ[ﬂ’]ﬁ"]\']ﬁ 5 WuAN E\I@ﬂ’]ﬁ‘ﬂi‘zl,ﬁuﬂ']’mgﬂﬁﬂ\‘l“ﬂ@\iﬂﬂi‘"fi’muﬂﬂ]‘ﬂummLLuQMEﬁqWZLﬂﬁ’JﬂLVIﬂﬁﬁﬂWT"%qLLuﬂ

wuyadNyaziilugega (Maximum likelihood classification) 1A8IN1999NT29AAULLL New band all RANANH
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N9 6 Satellite images classified by the maximum likelihood classification

Using the New band all wavelength.
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1. DISUNINIEANLIBNUQNSABIIYIN ONLUUINTIENIAUA [ A3%3AR15S
nsdenuanga9Aan New band all wazduunfasisaauiraziullifgegqe Tunisidanfeillin
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Ae AAwile AAnsduean wasiAnzIuAn@eals 199819911 (Department of National Parks Wildlife and Plant
Conservation, 2020)
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3. mrdwundayautuiiiigua (Supervised classification)
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#1 4 (Near infrared) rxnfuufinauaaiatadauaInuean wazanuundeyauuuniiuguasioeisseaziing
a a g % U o Y a o d”d 1 %
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