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Abstract

This study, based on remote sensing technology and machine learning methods,
proposes three innovative applications aimed at improving the classification, monitoring,
and blue carbon stock assessment of mangrove ecosystems.

First, through a machine learning model (random forest algorithm), automatic
classification of mangrove species was conducted, achieving a classification accuracy of
94.74%. This model can be applied to long-term monitoring of specific regions, capturing
dynamic trends in mangrove coverage and species changes. Second, this study developed
the RGBN (Red-Green-Blue-NIR Mangrove Index), a remote sensing index that combines
visible and near-infrared bands, significantly improving the accuracy of evaluating
mangrove vegetation health. The index has broad regional applicability and is not limited
to specific study areas, making it suitable for global mangrove monitoring. Finally, the study
successfully integrated and developed code for the InVEST model, which 1s further applied
to the blue carbon valuation of mangroves. In the future, by collecting detailed land use
data, carbon pool data, and biophysical parameters, the blue carbon value of mangroves can

be quantified, providing scientific support for carbon trading and blue carbon management.
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| Peninsular Malaysia Rhiraphora apiculata B0 2205 312 1893 NA NA MA 3800
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| R. apiculara 5 479 a7 a9 KA NA NA 2800
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(2) REMI (Red Edge Modified Index) : REMI j& A ALK B YA AR FE %L -
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(3) MVI Modified Vegetation Index) : MVI ‘&—FfEig EAVEATE# - T 2AF
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(4) NDWI (Normalized Difference Water Index) : NDWI =&—7F& i /KBS 58009
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2 . RGBN (Red-Green-Blue-NIR Mangrove Index) AYHEH EEFE FH
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4 . FE/KEETE  FIIH Google Earth Engine API JEFEAIFE( L2k /KB
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Relationship between mangrove areca and index
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Blue carbon stocks of four mangrove plants in different years
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PRI » AE R IR S S EORE BB S~ e s R E
TR N IEAYIED « RAHFER R E SR EE 7L » PlREEEER
VA E FHEGET ] DU — 20 P AR BT i B RO R 2 (bge 77 - (8

HCIE S B 2 R G 5 -

— -~ RGBN {58 A4l it SR (R BN » WA TR R E &I E A

KIFFEEREEHE T RGBN 5#(Red-Green-Blue-NIR Mangrove Index) @ £
FA R ELRIEIRY o0 AfT « sZIEEEE S T Al HoEHzEz (B2 B ~ B3 &R0t -
B4 410%) RIATATANKZE: (BS) - &UBEEE R [EDRZ BRI - EHEATBIAK

TE BRI BS54 -
RGBN f58F = ERE BN A AR ZAVE R - WA ER R E It
18 o B IR % TE BRE S e S S A [RI AV AL AE RE 240 - T T (E
FEARAIZE B AR EDH - hYh > RGBN FEHUHELA #47AY NDVI Al REMI
TEEL - TEfmTeAL I MBI RE S L T HBUR T SV ERUE - LHAEAW
P AR /KAG ST SRR FE Y T8 - B A SR /KIsRYAT At PR AR BE 2 & TR R Al
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=~ BN EimBR S BABIMVEIRER » RS H 8 L#ss

AHFERIF Google Earth Engine (GEE) V& #E{TALRIAREE R (5 & A fif
B M 2018 AR FE 2023 AFHAMIMYEMLETT AT © DISRAESRETR » IkfEETE
2018 4Ky 549 AME - {HZE 2020 = MR 379 AW - Z1RZE(ETT > 2023 4
EEF] 546 AN > e PIRARE] 2018 YK - i3 Ee s S B HAT IR A i &
TR ) (AR KEE(L) B - BATRETRINIRYAE

Hrp > ADEHETE 2021 TR E RS - BRHIREFRE 1B ;
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B IE:5S BV REE S REMI 2 AR ESEYHERHIRN - EELLEME
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S LI 2SS - 12 T AEEAL I D R S LA RRRT 2 1 AR -

A~ BE SRR MVI J57ARIERER

EAELEHY MVI (Modified Vegetation Index ) J57AAHEL » AHHZEATBHZEHY

B BRI HEEE B S, > NETE B ERERRE T 04.74% - BREIEE

32



WA [EAE S AL MR B ARRY L - MVI DA R EAE T RE
1B > 18 AT RE 2 H 7 ELAE o PR AT A PR 7K G S SR R SR st BRI Y BRURR MR A S T
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FESN > AWIFEEN GEE ¥ ERIIBHEE GRS & InVEST LA
(Integrated Valuation of Ecosystem Services and Tradeoffs)iVF2=UHE (& 24) @ £
FEb A L E R K, Coastal Blue Carbon 8% o 35— R By R MET T
ARG RAVER R B (E ST G B E A - AR FE o] UE BRI B S %
APV EER - 0RO R B ~ BPEREER - VY S B R EE

&t ETEECEENVERE > BEEEREENVE(LEE - BRER
o Ry EE b (H (E R AL F2 BL R AV E B RER » WSR3 5 B EL i e B AY TR
RHIE » 7€M R 2R AR B E S RIS TR AL EE A IHIR AR -

import natcap. nvest carbon
import natcap.invest.coastal_blue_carbon

# InVE ST R i 7 5 E G R B oS W
carbon_params =
‘workspace

3

# B 9T INVEST G 168 75 S0 3 ik 486 89
natcap.invest.carbon.execute{carbon_params)

# INVEST Coastal Blue Carbonfii B & B
b'l.uq:_c.:rbun_params = A4
"workspace_dir‘z °*

¥

# 537 INVEST Cuasta'l. Blue Carboni 3y
natcap. invest.coastal_blue_carbon.execute(blue_carbon_params])
# &l E‘R it ¥T ED 9..l| ‘ﬁ
with apend ' o/soutput/carbon_results.csv', °r') as £t
carbon res l. = f. rcad f )
rint{*Carbon torage an estration Aesults:*, carbon_results)
with open( ‘path/tosoutputsbl bon_results.csv’, "r*) as ¥
bBlu ue_ c_urbun re:sult:, - f rc.‘:ld(}
print(" b ‘s blue_carbon_results)

& 24 . TE GEE EEEEI’] InVEST AR =0EE (B © ABFFTRE )
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