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Abstract

Background and Objectives: Mangrove forests are important tropical ecosystems that play significant ecological
and economic roles. They function as carbon sinks, provide habitats for diverse species, reduce coastal erosion,
and treat wastewater before discharge into the sea. Therefore, monitoring and assessing mangrove forest health
is essential for biodiversity conservation and sustainable coastal management. However, traditional approaches
for assessing mangrove health mainly rely on field surveys, which are time-consuming, resource-intensive, and
unable to comprehensively cover large areas. The application of remote sensing technologies, such as satellite
imagery and Unmanned Aerial Vehicle (UAV) imagery, has therefore become an important tool. Although satellite
imagery can cover extensive areas, cloud cover and atmospheric disturbances pose major limitations to image
quality, particularly in tropical humid regions. High-resolution UAV imagery thus represents an alternative for
mangrove health assessment. Assessments based on UAV imagery commonly employ vegetation indices in
combination with machine learning (ML) techniques; however, studies focusing on mangrove health assessment
using UAV data remain limited. Accordingly, this study aims to select appropriate vegetation indices for classifying
mangrove health from multispectral UAV imagery and to develop machine learning—based classification models to
enable efficient and accurate monitoring of mangrove health changes.

Methodology: This study was conducted in the mangrove forest of Khlong Koh Phi, Phuket Province. Two types of
data were collected: field data obtained by measuring leaf spectral reflectance using a spectroradiometer, and
multispectral UAV imagery acquired during the summer and rainy seasons. Sixteen vegetation indices were

calculated, including NDVI (Normalized Difference Vegetation Index), GNDVI (Green Normalized Difference
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Vegetation Index), NDWI (Normalized Difference Water Index), SAVI (Soil Adjusted Vegetation Index), EVI
(Enhanced Vegetation Index), NDRE (Normalized Difference Red Edge Index), NDI (Normalized Difference Index),
TCARI (Transformed Chlorophyll Absorption Ratio Index), RECI (Red Edge Chlorophyll Index), CCCI (Canopy
Chlorophyll Content Index), GCC (Green Chromatic Coordinate), VDVI (Visible Difference Vegetation Index), MTCI
(MERIS Terrestrial Chlorophyll Index), ExG (Excess Green Index), PSRI (Plant Senescence Reflectance Index),
and VARI (Visible Atmospherically Resistant Index). Mangrove canopy images were collected using UAV at
predefined locations and classified into healthy and unhealthy categories based on visual interpretation of leaf
color, canopy density, and structural abnormalities. The visual classification results were validated by comparison
with plant health analysis obtained from the spectroradiometer. The health boundaries were then extended to
other tree canopies to serve as reference data for ML model development. Averaged vegetation index values
were calculated within the defined health boundaries, and indices capable of distinguishing between healthy and
unhealthy canopies were selected using boxplot analysis as input variables for three ML models: Random Forest
(RF), Support Vector Machine (SVM), and Extreme Gradient Boosting (XGBoost). The classification results were
divided into three classes: healthy areas, unhealthy areas, and other areas (water, mud, and built-up areas). Each
model was trained 50 times, with data split into training and testing sets at a ratio of 70:30 in each iteration. The
model achieving the highest Overall Accuracy (OA) was selected as the most suitable model. All analytical
processes were conducted using Python.

Main Results: The results indicated that 6 out of the 16 vegetation indices could distinguish between healthy and
unhealthy mangrove canopies: GNDVI, NDWI, NDRE, CCCI, ExG, and MTCI. When these six indices were used
as input variables for the three ML models (RF, SVM, and XGBoost), RF achieved the highest classification
performance, with an Overall Accuracy of 77% and a Kappa coefficient of 0.62. The developed model was further
tested on areas outside the training dataset. For the healthy class, Producer’s Accuracy was 99% and User’s
Accuracy was 95%. For the unhealthy class, although Producer’s Accuracy was 61%, User’s Accuracy reached
88%, indicating the model’s potential for effective plant health analysis.

Conclusions: This study applied three machine learning algorithms RF, SVM, and XGBoost in combination with
multispectral UAV imagery to assess mangrove forest health. The findings confirm that UAV imagery has high
potential for plant health classification. Among the tested models, RF combined with six vegetation indices

(GNDVI, NDWI, NDRE, CCCI, ExG, and MTCI) produced the best results. The developed model can be used to
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monitor mangrove health in both dry and rainy seasons and to support restoration, management, and long-term
systematic monitoring of mangrove forest resources.

Keywords: mangrove health; UAV; Vegetation Index; machine learning
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Figure 1 Research Workflow for Mangrove Health Assessment
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Figure 2 Aerial imagery map of the Khlong Ko Phi mangrove area, Phuket province, showing the model development and testing

areas and Map of leaf sampling locations in the mangrove forest of Khlong Ko Phi, Phuket province
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[UUNEALGINNLDINT $1UAREHIEN9TAATaad AR uNBNINNASY (Boxplot) laL FauifituAsEndnengu
= = - PN 5 a ' o = P ' > .

qunmauazlin Inanosinisiansounisz@nsnineewsiazAatitsznausan AvuuAnsineeesAnsisa gl (Median)

Aaate (Mean) N1 lddeusiuaestaemnszudnameng (Interquartile Range) LL@tﬁQ\iﬂ’]?ﬂ?xmﬂﬂ'ﬂﬂﬁﬂH@ (Min-Max)
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Healthy

Unhealth
— e——

Figure 3 Visual interpretation example of mangrove canopy health classification using high-resolution UAV

imagery (Black: healthy, Pink: unhealth)

Figure 4 Leaf Reflectance Measurement Performed with a Spectroradiometer
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Table 1 Formula for Vegetation Index Calculation.

Research Article

Groups Vegetation indices Equation Reference
Structural Normalized Difference (Reed et al., 1994)
NIR — R
Indices Vegetation Index NDVl = ——
g NIR + R
(NDVI)
Green Normalized (Gitelson et al., 1996)
NIR — G
Difference Vegetation NDV] = ——
9 GNDV NIR + G
Index (GNDVI)
Enhanced Vegetation 2.5(NIR —R) (Huete et al., 2002)
EVI =
Index (EVI) (NIR+6R—-75B+1)
Soil-adjusted (Huete, 1988)
Vegetation Index SAVI ( NIR — ) 1+L),L=05
=|—| X = 0.
NIR+R+L ( ),
(SAVI)
Normalized Difference Regoe — R (Woebbecke et al.,
NDI = —=98¢
Indices (NDI) Regge + R 1995)
Green Chromatic (Richardson et al.,
Coordinate (GCC) G =R¥c+8 2007)
Visible-band (Wang et al., 2015)
2G—-B—-R
Difference Vegetation VDVl = ———
. 2G+B+R
Index (VDVI)
Excess Green Index (Tran et al., 2022)
ExG=2G—R—-B+50
(ExG)
Visible (Gitelson et al., 2002)
G—R
Atmosphericall ARl = ——
P Y v G+R—-B
Resistant Index (VARI)
Physiological Normalized Difference (Barnes et al., 2000)
. NIR — Redge
Indices Red Edge Index NDRE = ————
NIR + Regge

(Chlorophyll)

(NDRE)
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Groups Vegetation indices Equation Reference
Transformed TCARI = (Haboudane et al.,
chlorophyll absorption 3 X {[(Redge -R) - O'Z(Redge - G)] 2002)
edge
ratio (TCARI) R }

Red Edge Chlorophyll

RECI = (NIR — Regge) — 1

(Gitelson et al., 2003)

Index (RECI)

Canopy Chlorophyll NI
CCCI = (

—Regge.  NIR—R (Barnes et al., 2000)

NIR + Regge”  "NIR + R

Content Index (CCCI)

MERIS Terrestrial (Dash & Curran,
NIR — Regge
Chlorophyll Index MTCl = — 2004)
Redge -R
(MTCI)
Stress Plant Senescence (Ren et al., 2017)
Indices Reflectance Index PSRI =
Redge
(PSRI)
Normalized Difference G — NIR (McFeeters , 1996)
NDWI] = ————
Water Index (NDWI) G + NIR

Note: G = Reflectance of green band, R = Reflectance of red band, B = Reflectance of blue band,

NIR = Reflectance of near infrared band

5. NINRIWINLLSIABNEINTLAANINGININTENI 1 TIENA

uAdeRlEuULA1a09 MLAWI 3 98in Ae daneinntuuugn (Random Forest: RF) LAgastaninas
aduayu (Support Vector Machine: SVM) kazn1sivantsz@naninidisarauuudugn (Extreme Gradient Boosting:
XGBOOST) Ingl RF Wludanasnuiandanannisaednissnnaainsuldfnaulanaissi (Decision Trees) @atqean

ANNHNLLITLIUIBIULLANADY LAZANAINLHLENT AN AANS LoaeinaTliss@nEn1n (Purwanto et al., 2023) ludunan

'
a K =

nsinuuuanaed RF Avuaatuousulifndulalin 400 fu aueh svM iludanasiunldnisaiaduutisdays

(Hyperplane) duiuanuundayadadunarliidiadu aldnvuanisdimesudn C windu 1.0 waz gamma winriy

o sl
bi)

“scale” #91 XGBoost ludanasnunldisn1sFeuiuuudiuuslaaazandaiianatnainuunaisasnouniiugn

o

dfudganisnensnfliusiugnau euisasnimuanisdnes n_estimators Winfiy 400 max_depth Winriu 4 uag

3
a o

learning_rate /11U 0.1 uuuaasdInIsauungan naedthaneaulueniddailiinsimuuenidugadeuiunge

268



B l 'J’]i’&’]?')?’l%l’]ﬂ']@ﬁﬁ“i.lﬁ“‘/‘l’] ﬁ‘V] 31 ’?l‘l.l‘i.l‘l/]'] HNTIAN — LB W.A. 2569

BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January — April 2026 Research Article

BURAPHA SCIENCE JOURNAL
ISSN 2985-0983 (online)

£

wriazlddayarisaesngaauiudmiunsimuiuuudiasaiies 1 ganainimnldisgafeuiugguu nalleuddeiils
° I o | Y 1o ' Py L Py
vnsUszinanatiievinnisgusiaatinnasdayaludaiuan 50 sau usazsaudayaiin (Training Data) uazdaya

o o

nAaaL (Testing Data) gnuiiludnsnFenar 70:30 n1sdszunadrianynauinaAndaanuuuanaasiilifpn Overall

Accuracy §414n nszuaunsiaianiunssans@aullsunsunimn Python

Results

1. N@fﬂ5“5’7LLlJﬂ@%J’I?W?Jﬁﬂi'?ilmu’ﬂﬁﬂﬁﬂalﬁﬂﬁﬂﬁuﬁll

-3 ° v ' v K rjl’ a; v v . dll
AMNNIINUEBALTBLANIAALINA WY 48 f1 WudIaNsnd DINURLALREN 22 fu (Figure 5) 1agann
Y o0 o v ¥ K d’f ai a o 1 (% a o 4' . | 1 al
BANAAATUNITINDINUN NFAATIZHAINITAENRUTIALLNATNANNLATEY Spectroradiometer WUINNGNGLAINA
e ﬁmmvmummmmwmLquﬂ,umqmu Red Edge (688-760 nm) waz NIR (> 800 nm) (Figure 6) Tmﬂm\m@u
sananaidnaningilunisanuunganiniteanainiuliadiedniay dayasinainaenadesiunisfinouningae
ann UAV waznnsdanmansaislulsdinnagus (Table 2) ‘Emﬁ'luﬁﬁmLﬁ’uﬁmﬁuﬁ‘ﬁummimﬁ@uqqLL@zqmmwﬁ

dl aa A A o o & v <I> T . A s a ¥
mmzﬂummm@m@@mmwuﬁﬂummmxmumLmzzgmmwvl,m (Figure 3) NANTTATIIRAALIEUTUNTLLARAINN AR

areAaNnsn ldidunimaniainauauadeyadimiunistsyenssoniuiy ML 1A

Healthy

§70000

869900

869800

432200 432300 432400 432500 432600 432700

Figure 5 Map Showing Sample Collection Locations and Leaf Health Classification in the Mangrove Forest of
Khlong Ko Phi and Correlation between leaf sample locations, Visual characteristics, and Spectral

reflectance of mangrove vegetation: Unhealthy and healthy show red and blue, respectively.
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DN

60000

50000

40000

30000

20000

10000

= Healthy = = Unhealthy

Figure 6 Digital Number (DN) values of mangrove leaf samples plotted against wavelengths, with red shades

representing unhealthy leaf samples and green shades representing healthy ones.

Table 2 Comparison of plant health assessment using DN reflectance values and visual interpretation from

aerial imagery

p Health based on Health based on visual Tree canopy
oint

reflectance values interpretation characteristics
A001 Unhealthy Unhealthy
A003 Healthy Unhealthy
A005 Unhealthy Unhealthy
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Health based on

Health based on visual

Tree canopy

characteristics

Point
reflectance values interpretation

A006 Healthy Healthy
A009 Unhealthy Unhealthy
AO011 Healthy Healthy
A013 Unhealthy Unhealthy
A014 Unhealthy Unhealthy
A015 Healthy Healthy
A018 Unhealthy Unhealthy

Researoh Avrticle

271



BoJ

BURAPHA SCIENCE JOURNAL

ISSN 2985-0983 (online)

99ANIINLIANARTYINT T 31 (AULN 1) WNTIAN — INHIEY W.A. 2569

BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January — April 2026

Health based on

Health based on visual

Tree canopy

characteristics

Point
reflectance values interpretation

A019 Healthy Healthy
A023 Healthy Healthy
A025 Unhealthy Unhealthy
A026 Unhealthy Unhealthy
A027 Healthy Healthy
A029 Unhealthy Unhealthy
A036 Healthy Healthy
A037 Unhealthy Unhealthy

Researoh Avrticle
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b Health based on Health based on visual Tree canopy

oint
reflectance values interpretation characteristics

AD42 Unhealthy Unhealthy

A044 Unhealthy Unhealthy

A046 Unhealthy Unhealthy

A048 Unhealthy Unhealthy

o S

2. Nﬂﬂﬁﬁ‘ﬁiﬁLLuﬂ@"JJﬂ’)Wﬂ’)‘ﬂ’]ﬂmu@ vni/’@y@mu TANTTOU

£
o

qunnaesthagiauluuddeiiudseandy 2 nquae nguguAnALazguA Nl Hellendunisanuun

quNINAEARNIAINNINENETauEanTad UAV Taadnegsamndnsniznsany 1y uazaonunuiuiuaedfounen
NANTLLARAANEANANNAIN1TDTILTIN LA IUNA 1,404 AR (ﬁ\wmq@%’@um:qqﬂu) (Figure 7) wenidungu

4UNNA 697 97 NANEIN WA 537 A uazAWABU 9 170 9/ AN Figure 7 WUAINGNATNINANTTANEFININNINEN

q

o L S = “ i . o 3 Ay o
AZAUANUARINUN mm:wﬂquqmmwimwummmmLmuummm@uﬂmqLL@mfau”Lﬂmqmmu@ﬂn ﬂl@?;lj@‘l/]vl,ﬂ’“ﬂﬂﬂﬂﬁ‘

& o

o £ o a a A nﬂl o A o dl o o k% °
uundagarengnin i lunnsiessddatinanssauiednidensoulsimnnzandmiunisadnauuudaass uas
wiseenidugadeyainaan 70% (983 9n) uazgadeyanaaay 30% (422 9a) A MFUN1IRMBILATUTzIHY
UszAnEnmaasdanasnunisauungun i gean

=2 dy ¥ a o o ad ° o A Y ' ' o A = o 2’,
ﬂ’]i‘ﬂﬂ‘i&ﬂlﬂﬂﬂﬁ‘zmuﬂﬂﬂﬂ’1‘W°1I‘ﬂ\‘1@TuW‘ﬁWﬁ‘ﬁ‘m@’]u'}u 16 aid Iagl lda9A1asuAazATiLLLLRAY N0

i ¥ 1
Ao A

Fouuazng NaN1TIATITHANUNWAESNLT (Table 3) uazn3 W Box Plot (Table 4) wudn § 6 Agil 1éun GNDVI,

v

NDWI, NDRE, CCClI, ExG #az MTCI fig11190UaAIANNUANG 19 sudnanguite Ldaenadniaumsinuaimgiqe la
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nwunFluioda Methodology 487 4 InadatinnsiauansAnsaianaegunInagandnlala anidi NDWI uay ExG

N3 Box Plot 2189A%HAU ] wAAIAIA199 Table S1

432480 432500 432520 432540 432560 432580 432600 432620

870020 869900 869920 869940 869960 869980 §70000  S70020

Legend

Canopy health of mangrove forest

D Healthy
[ Unhealtny

869920 869940 869960 869980  S70000

432480 432500 432520 432540 432560 432580 432600 432620

Figure 7 Mangrove canopy health classification map based on visual interpretation of UAV imagery

during the dry and wet seasons

4. HANIIIUUNFININYBILITIENAUAINULLITIABY

Table 5 - 7 UAAINANITLILIHUAINNYNABITEIHLILIAI1A293IN SVM, XGBoost WAz RF AMNANAL n13tsziily

¥ P2 '
g A

UseAMENMIBILLLAN A8 3 1A AruFunisanuunguninaest e e U LLILAa4 (Figure 2) WUAN

a

WULA1889 RF {1/ Overall Accuracy 8n71ga WML 77% WazAn Kappa WA 0.62(Table 7) 20usAinuLaaas
SVM uay XGBoost A1 Overall Accuracy Winfid 71% (Kappa = 0.49) Uay 69% (Kappa = 0.47) AMNa1au (Table
5 UAY 6) NANITANUUNTBIULLANASS RF UAAY Producer’s Accuracy 184NGNEINING WL 80% wae User's

Accuracy Wi 76% wanetNANINWEN TR daungugan nlifnl Producer's Accuracy Winril 67% waz User's

[ 1
1o A =

Accuracy 71% wifazAndinguiu uidsiednsenuldluifumasshmeauiifianududeugs uaznguituiiu
HANANLHUENGINgRT 96% Amus Producer's Accuracy WAz User's Accuracy (Table 7) ilngannuLLaand

RF ifin Overall Accuracy gufiga wazansnsndnuungunmaesisluusaznguldesinsmaunciuudaes Producer's

274



B ' Q’]T@’]?QVIEI'W]’MM‘U?‘W’] ﬁ‘V] 31 (’?l‘l.l‘iJ‘V] 1) 4NTIAN — LWHEIEU W.A. 2569

BUHAPHA SCIENCE JOURNAL
ISSN 2985-0983 (online)

[

Table 3 Vegetation indices derived from UAV imagery in the summer and rainy seasons.

L odd Ao Z o
wumummmuiumumumiﬂ

BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January — April 2026

Research Avrticle

Accuracy bz User's Accuracy 9udaetiaviaeniduuuanany RF iiessamaaduiunistsudiuganinimeauly

Vegetation index

Summer

Rainy

GNDVI

Range: -0.37 to 0.94

NDWI
Range: -0.94 to 0.37

NDRE

Range: -0.78 to 0.87

CCCl
Range: 0.0004 to 0.99
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Vegetation index Summer Rainy

MTCI
Range: 0 to 1.6

ExG
Range: 49.99 to 50.01

Table 4 Box plots of vegetation indices from UAV imagery during the summer and rainy seasons

Vegetation index Summer Rainy

Value
o
~
Value
e o
~ N
@ o

0.65
GNDVI o
0.6 —
0.69
0.55 0.67 -
0.5 0.65
Wunneatny  [Heatty Wlurheatny  [Weatthy
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Researoh Avrticle

Vegetation index Summer Rainy
0.5 -0.65
0.55 0 T
T -0.69
056 -
T 0.71
06 0.73
o o
;ﬁ 0.7 ;ﬁ 0.75
NDWI }L o
0.75 %
-0.79
08 1
— 0.81
085 0.83 |
0.9
Borneaitny  [hearny Wunheaitny  [Heaitny
0.45 0.45
0.4 o
0.4
0.35
< 0.35 _x
é 0.3 % -
s
0.25
02 T 0.25
0.15 0.2
.Unhca\thy .—ioa\\hy .unhca\thy .-toa\my
0.5 0.43
045 —_ 0.41
0.39
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X
% L, 037
"
3 03 g
CCCl 035
0.3
. 0.33
0.25 031 — -
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Blurheaitry  [DHealthy
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Vegetation index Summer Rainy
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1.1 X 1.2
E; S X
I ©
> >
MTCI ! 11
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1
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07 0.9
0.6 0.8
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Table 5 Error matrix of mangrove health classification using the SVM model within the model development area

(all season data)

Class Healthy Unhealthy Other Total User's Accuracy
Mangrove Mangrove Areas Points (%)
Healthy Mangrove 161 64 10 235 69
Unhealthy Mangrove 47 105 1 153 69
Other Areas 1 0 33 34 97
Total Points 209 169 44 422
Producer's Accuracy (%) 77 62 75
Overall Accuracy (%) 71
Kappa (Khat) 0.49
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Table 6 Error matrix of mangrove health classification using the XGBoost model within the model development

area (all season data)

Class Healthy Unhealthy Other Total User's Accuracy
Mangrove Mangrove Areas Points (%)
Healthy Mangrove 143 62 1 206 69
Unhealthy Mangrove 63 106 1 170 62
Other Areas 3 1 42 46 9
Total Points 209 169 44 422
Producer's Accuracy (%) 68 63 95
Overall Accuracy (%) 69
Kappa (Khat) 0.47

Table 7 Error matrix of mangrove health classification using the RF model within the model development area

(all season data)

Class Healthy Unhealthy Other Total User's Accuracy
Mangrove Mangrove Areas Points (%)
Healthy Mangrove 167 51 1 219 76
Unhealthy Mangrove 41 105 1 147 71
Other Areas 1 1 54 56 96
Total Points 209 157 56 422
Producer's Accuracy (%) 80 67 96
Overall Accuracy (%) 77
Kappa (Khat) 0.62
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5. N1912d112ANEAINYBILLLA 188N A UANARB L

P P2
a o

ay vy o = dlo o o . dlaz d’l dl
nudssilamuusnundmiunimaseuuLLaaes (Figure 2) Tnandayaluiun

o

panannladlagniinlildlu
NIWAUILLILANABY TaLanDan1madaulsz@naninaasnisinuuuanaedluldenu Figure 8 uansmnumibenadnng
gy InaauIuqaiilinaseuvresiaganIng Naqunwlim wazivunau < iudnueu 183, 23 uaz 30 90 AMNAIAL

n17Ussin 2 Ansn e dhuUaaed A e uR IF wuUAa89 RF 1e9anduluuataes i A

P2
v o o

gnsasunigaluiunimuiuuuataed Tnauadssiliunudiuuuanasdiipn Overall Accuracy WAL 95% WAzl

o

Kappa iy 0.87 Gednaglusziuge asfauiisanuainisnlunisauunnguguninwlaetneudugn Inanguiaie

aa 1

WRAANINANAT Producer’s Accuracy 99% Waz User’s Accuracy 95% mmzﬁﬂﬁjmyﬂmwiu AN Producer’s Accuracy

¥ ]
¥ o A A

61% WAz User's Accuracy 88% wiaziidaaninlududeyaninauin usidsey luszAunyngene daungunungu o

(3
o

9/ (Table 8)

o

HANAHUNUENGIgAT 100% T19A8FIT

=

Figure 9 LAAINANITUIMLILIAIABINITANUUNTN NI TNRIAUAE WILANABS RF AWBWIAN AN
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UinusenseiudsgnadavidenunnidneurGeunanllsuasluin doununilildih e @waq) u ouw
d’j dl 1 1 o v 4 dgj dl % 1 1 o
81A19 LATLNTAY gnueneanatednian axiauanaiisnzesuuuaaesliunisnsesiui gl faenausiug
: 1 [ ldl 1l = A % 1 a a o
uanaInininszananguaadtaeaungunnlin (eadivaes) Tuggiaugandnnggry wasunanindsrann
X = 432550 uar Y = 869950 UsngAnluandmassstisetlesisludaungiounazn i Teazieuiadnaninaes

wuuAaesenas lunslssgnldinenisinnuuazsziduganinsesssuutinatnaaanls

Table 8 Error matrix of mangrove health classification using the RF model within the model testing area

(all season data)

Class Healthy Unhealthy Mangrove Other Total User's Accuracy
Mangrove Areas Points (%)
Healthy Mangrove 181 9 0 190 95
Unhealthy Mangrove 2 14 0 16 88
Other Areas 0 0 30 30 100
Total Points 183 23 30 236
Producer's Accuracy (%) 99 61 100
Overall Accuracy (%) 95
Kappa (Khat) 0.87
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Figure 8 Map showing mangrove health classification using the RF model in the Khlong Ko Phi test area during

the rainy season
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Figure 9 Map showing mangrove health classification using the RF model for both the summer and rainy seasons

in the Khlong Ko Phi mangrove area, Phuket Province
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Discussion

nsNmUNaaNasNNAUTLNsRARINgENINaRst g BauA NGl UAV wudn Ativgwssaufimunzanlu

v
o

NN9AUUNFIN WD TN URTIUNA 6 A% 18R CCCI, NDRE, MTCI, GNDVI, NDWI Uag ExG aMnyiauun 16

]
o A

il IneianizaAail CCCl, NDRE uaz MTCI Sandudayalutoindu Red edge uaz NIR dpatlunguaaiindaauls
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