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>0 FISTPIGH ATTF, GLAET @ AT Romol, Srigriigwe ReRuyer, SR, Giel-508%
8 2SI, GAlleT @ AR Retel, Sizidiamee RRvier, ToR, TRr-598%
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STRILTA 1 42 TR Sod8 (A 2038 AT FH JFNCACH (OF5 MG o TP A8 iz w1
FCACE, (I IZPIre MCGIZE ba @ Digital Shoreline Analysis System (DSAS)/ fEf&Tb 1T Soipemzal RTae 7o

TR O A @ R 47l RO 1 200 NI Fovizeet (L (F, QoAb 2fipfo 2iferat st sTam={rds Twoot
I, BT GERPT @92 A PG FECET SEREATSICT HOE 2007 SER GeR w3 &47e, Ko F
ARG 2111, T #1612 b1 OhCsrIa iy 25T 21 AT, (I 57 ATT! @ AT ST GeRETeeIS Ffome

TR A6 SO AAfRST (NSM) Rer SRR, SoRFeTaiy o ARSI 27 et -vo0.u3 FER, T F0o= 3151 Sfer
T O FCE1 SO ARISC FHCS 212y oFF) I (10T, T TATE AR G SRpeiieiad AGPEa
AT FOr I B-Toieg oa ¢ TR Reawer Topeiy ARG ANTHER o SToyg I, [ Jieogef
RIS BT FA00 ARITS! SR 7 (HICH (GFAZ T (T WA FTERIE @ GAF F1 PIICA Q=0
ST et 2T SCIAG MSFffe @ FHEE TG Ty GGl O TR IR, [ SoFet A 8 Aoz

AR &R0 TZE 2R

ETRRA8 GG SifoReTol, fEferbier Sotpeicadt Reaae sifs, orb b= 7%, fFewb oifsre, wrifaee Ko

it

TP SReeTafe] Bw ARTSTA, (I 2fipfow affe
@ AARE PRGN FRET SHERRIE ARRE Sze AT
@W (erosion) 8 @W‘Hﬂif (accretion) — a3 ‘{ﬁ'ﬁ afeR
MCT ToRpAw Sl @ Bl i w9 TR @3

AL IS o0 ¥ (Rangoonwala et al., 2016)!
PR ZeR TP A GeRIfes ARRST qBr @92
ANG, S AeF @ AREHATS CFa PRI AT
(FC (Duvat et al., 2019; Rey et al., 2019)|

SO AR AR afsgibreir [fey w&fs

ARROTR N R [CaRel Tope1 IR & ST
g, Rerwe o6 WS Qess 0ol Siete, (T
AT & TP efor ffresa Shrdr fofrel
il S1 OhTRE AAfSe [fon eiiglos @ AwrpE S
SATGSH, TAGACHT Tl i 92 FAT AR e
(Balakrishnan et al., 2023; Mentaschi et al., 2018)I
THEPE PR AT (9 AFfod FrelfEws e
FAO A, A T JEoP GRS SRR

9

TS FCACT, TR N0 MY 2R &iel, efamet weoiaifr
932 ICGeN35 g Raae S=ros (Rahman et al., 2022)]
reAfsewice RO GifeT eifers siaafon T I gie
GG T-CIGERN R 28T ARG 2ACZ, A SHERAF
AR Tl oI R eR e AR Fae
(Benhur, 2024; Duru, 2017; Rahman et al., 2022; Utama,
2024)| SHIZFTEH, SAPANN CRAGACS  Sob-(AGR*
ARG f5F T2 I Y @ AR 47 s w41 787
2CACR, (T AY2RZ 8 SWEIF TS Geqios
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(hydrodynamic) #®R OHCHIR ARKS aFgsl il
JICY (Smith et al., 2021)| R¥TS Landsat G35 o
2R I [foT wemeN ¢ Topan SR Shoaat
Ao e T4 2CACR (Vos et al., 2020)| TFE TS
AT &= Geographic Information Systems (GIS)
oY@ @ SAIGIEE (OO M S 7 @ PR 2
ffaCel /2P (Smith et al., 2021; Vos et al., 2020)!

e efeier @ Tmw oy AR AR, T 55E
AT @ 2RGN Rgw R 7R1 61eT® (Jouannic et al.,
2020)1 9% 3 FCE GoRFAR TR @57 AT b1 3R
R, T N (GFA3 T AfFga At
R AR

G ARTON SEFLIR RIS ST 2l Fiferprifier,
[ ESJCHe Tl a8 B SIRISAR oA e A

Digital Shoreline Analysis System (DSAS) IS
OO AR AR T2e IR GO Awf, A
SOIOF Ob (AT TG Qo= FC T 8 TV T fAof7
FICO 9 W (Sutikno et al., 2015; Quang et al., 2021)!
COTAIETe SIS AT TH©l I 8 T &
AT AT COFD A FICAT SAFAR (B oATS I Gy I T
TR (Tal MCICR (Mentaschi et al., 2018)1 75 Hibw
7R SRR afoRleTel (IR Py 77 “Akic=re
IR 8 GERIY ARG 2O HLUARTOR FRIC SIS
I cAICR) Tl TAPA AF0E, (AN WS I @
2RI 2151, AU GRCIADCaE SIRPTE RO 16 BT,
AT (GO AfORY FF @R IRT 7T ARG IR
(McAllister et al., 2022; Sayre et al., 2018)| fog ‘ZIW
@ PIE FRAGT FRCT 92 AFOFT FAS LA
A 7R oo FE wIE qi7ibe [fom oo ofi w1 ¢
O e SO AFZ T T (N0 ST, 2009
A PR TR 7 OF6 W= oR e affemr
AP LM IITOIS AP FCACR (Al Jazeera,
2017; Foyjonnesa et al., 2019; UNICEF Bangladesh,
2017)1 YETSH QoK SRTISICH 8 IFOCH AT o
A I, A TAFAR AN (P SRR
ATl B IR AR (A o0, AR
ARTECTR FIPT Topely et efipfoss veaicel (i wwfog
W‘&fﬁ:{m (Duvat et al., 2019; Rey et al., 2019)|

A R SIS o7 25 6 AT @7 frSeed,
T ToFA S 8 AFOCE A KPR HES
(Kayum et al., 2022)| &© Gapijl & @ SRBISICAISS
AR TP AN BICEECE iRe AfGey geeml
oo T TE QTS 6 @ ifrers epiEe FEee

R

Ty fRfofereis 2off® 01 (Rahman, 2023)I
ST (AT CoICR, AU CH Tl i fwIReattz Sofgpattzl
TR IR Bfs O 219 Af6Cy eey, 31 (76 Al qicaiw
CST SRS Gl TG | A, Feo Gy
3 S{H@?ﬁ IBOFE TS ?@? Y 9CACR (Rahman,
2023)1 913, T SRS @ SHEI SRS ol
FHAE (IR G, WO SRS SSGHIETE THAFAT
AR AT &2el TR A

9B ST e 75F) FCT 2T TG0 59 8 gy
AT T 9 IF (AR TRt RO w911 @32 16
AL STy 2T LTI ICHTLE o ¢ DSAS “afs
J92E FE O b o SHEAR RS Bizw @
fRCsel a1 @92 93 SIS T o PRI TET! FRffeel w1 @9
(BAZ TopeT TEBIARIR &) FGRY S e e @2
SIS NG OF5 AT Gt TP AfTS 5540
TS I8 GOl AN T, [ FAR Tfoeiae @ Toiper
JREE MREBHR Gy SRR PTE 20 F2Te 2

AT QFF

OF6 M= qiof o=t Tos-5d S oRES @32 afb
FRATCE @Fh  SfiETee@ E FE @A @
ILTICACH WIRo- 7 (P, BB ROICoR SIS (St
o[ G2 BT 29 (AT 2R 0o RFCiGR afEpe o
g @92 RN e (A0S o » Reeefivr 1
S5 (Rahman, 2023).1 71515 @ (02 2 0.0 BHE
T os @92 &CE AN b [l Kge, o,
CGIRIGER o @b M3He 20 A ¢ IFCERNIE e
ST (Hossen & Sultana, 2023)1 GG @‘7@?{ AR
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CEAR-SIbT, GO ferar @92 g i wee dipfoe
ofeae grr efeRe =, 91 Qe St e A0
sfffee @ (Rahman et al., 2022; Rangoonwala et al.,
2016)|
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OF6 Wb FIC7 Gy CY, o1E Sl 2 2u-b°C |
97 AT, G ICHATET IE 992 AFW AT
goiife 23, Ko $ (P I8 @92 et g
(Mentaschi et al., 2018)I kel TR GEI] ARRSER 2ei]
ARSI (1 AR 992 (6 NG SAPAT 0 &) &9
ASR TR

5 Wb FICof SIS e 7B 432 Ty <e-9g T
SNt qioilb Gl G stxbe i@y, CATC A Greolet

ol G2 (ORI AFRAIR FCA| AZIT, TTGIRET BIATSIE [
(3 932 93 FNIC SIF GI! (W12 31 qICe e o
AR G2 SpIeH A GRS F7 @ STcEd A
QAR SR AT b,000-50,000 (T ARPRUA
SR, ©C ARG AQPCS Gyl AT Ja A
(Hossen & Sultana, 2023)|

TS @ ST oo

93 IR IRACE OF6 B qoR Topercai
A RO ooy Coalfere o207 5% (GIS) @2
fST&GIeT (XiIRETIZ SIIETIEhET FEET (DSAS) IR2R 34!
AT GAFACTIR FTAWNS ARIST RCATCR G D558,
2008, 058 W32 2038 ANE b1 FAJGHIG AFCHEILH A
IR P BCACY SOl e @ Google
Earth Engine-4 Normalized Difference Water
Index (NDWI) eicaiel F41 27 @32 fHgerot [f*ow Fi
&=l ArcMap-d TS0 G w41 231 0o ST
[/RR @b fSfG F4l (baseline) WlRer w1 23, I {ICwTE
CofiE T THAFRAR ARTST [osee st e
AAE  (TOICIGE NG I TS Universal
Transverse Mercator (UTM) Zone 46 Northern
Hemisphere 2T *afs IR2E S AT @32
ATl TeT RSB ICa Hdie 331 23, (T g renfere*=
e o B
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Linear Regression Rate (LRR) { (ST HIT GpFNR fevefier
I FCACR, A GAFERIAN ARRSCR e e
A=A T (erosion) @ IHCF (accretion) 2R RTAIN FACO
RIAST FCACR| GG SCACEH (FCSTSH @2 @oleT
S Caff R FR A GfEsEre e R
I F SAT5T 5.8 FIGTF e T30 203C=)

@Wﬁ T AR R I & Linear
Regression Rate (LRR) 9214 F91 20T, [ ATl
AP G2 TSP SREICA TG HAF [CaFS
IR AT ARRS R 1 @ QT e FR1LRR 1
Gy fEfeifs Tee G929 T4 2CACR (Baig, Ahmad,
Shahfahad, Tayyab, & Rahman, 2020):
i, G = D~ 7)
(g — %)? )

3 ANFIC, x; NTE 207 AR T WO B,
I y; THAPSRLR SgH (RBICH) R agieT, i

ALFER AT AR G2 Y SAFRER oG SREAT
effSffag T

TopeadE ARST Siger e Far 2w o ww
(erosion) T gﬁf APY (accretion) FCT ST ARTOER
fRrer 203 THAPECaE SReE Siiel Wb Efee
ANFA IR FCI 991 FA T (Abd Wahid, Osman, &
Setumin, 2023):

LRR =

1]

Intensity of Shoreline Change
change

L
- ( ) X 100 oo oo [2]
LTotal

QW, Lchange m FY QT ﬂ%ﬂ m [ i\') @WN
G ey (RBTCR) @R £, BT 25 Sopereasie Cne
93 ol T THFRIR ~ROR Fe il At
3

ToipeiCala sifSRiER et ofim b =3 1 e fonst
IACS (FqTe ARG (Areal Change) o T30 20, T
Net Shoreline Movement (NSM) (&G4 fSf&T® a1 11 231

8

e CFawre SARRe MR oy FElfie ARiwe
IR AT CACR (Khedher et al., 2022):

Areal Change = Y.(NSM X Transect Length)
x 1076 ... [3]
GRIC, NSM 0 e SAgealia (6 e (B0 ¥ae
Transect Length 2fS GICSCER CUie @[T, [ REICE
ARWA FA T 93 AN (Pawel  HARREE
FFCTIRDBIE w2 0, A CAPICRIA #HSe T
SIS R A Yt AR 2

S A G2 AR AN I &) NSM. A RO w41
TACR, (TR AITEE T (negative values) o WA FC
932 4181 A (positive values) BT NI S| FI ALY
GITATCER X0l 2 9Wo0IF Gy (RIS TPl G921 w1
QAR (Hossen & Sultana, 2023):
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COICANere SRR FiaCe @b Faiole Jfed 04 ~eczl

TG RTAR IR0 718 (@R 0, 2R re], Sex et
@32 el TR R FFCIF TYA @20 LRR €
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AR GF FCE SRACS 93 Spef We (@ wiog 3
AT AT @32 ARG SRy 78 28R =] ACACR
SIMCE, S ATSl, AR 2T 992w AR SoRFC
ARTEN  geIEeed BoAE, @ WEE RS
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ColteT SfRITe U3 Sealibe Sifeg 2Xw Y08 AT I

TP ATTS S5

AR S: S998 (ATF 038 AT Wxy (OF6 B FIeoR
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S T OO 0, 932 A S Sl I (I |

AEGGR  SoRFeICRl ARPRATW e
Toge@™l LRR %15 (Mean) 2067817942
;‘EQW S (Median)  -0.56

S (3T (Mode) -0.52
(ForrT SRS (Min) 32
Rate of FHRE (Max)  -5.72
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Change EPR % (Mean) -
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Al NSM % (Mean) -
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MEASE T (Median)  -18.42
(ot GT% (Mode) 0
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~fedfa (el 0.019
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ofSofre @, Glafe FWT 0.0 fBR (AT Hifde
200.50 FGE 2~(E f2d, IF 9T et vq.05 FER @32 T
RpIfS fzet wo.8s FbEI FFEIET wofdl (ACEIfeTe*H ge
9% ST AT SI91 FI 22 DSAS G-2 &
T I SCE A0 0k 56 FIoTE Gre 16 “ARRE =
&S FT3 932 NDWI 5% @ S7Iaret fofebizrericra
SN - ICET 2T SRR T SE *e F
ST 20CR) TR (72T ol (T, Is ol SreReacs
MIGE5 BT 93 Agere TTAAT Feaz F41 2,
©98 e fSGbI3Ers (X2RFIZCeT SoRFECTIR ST

EPR @3¢ LRR 99 W4 RpifS I@CH 538 @92 5.0
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T foet QAR SAGCERICS Zoie a1 &4 affe, I9
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sfffre 3racel ab (SRF-SIHR Seie SRS

FEE oW fee 0.y fBRI Refdics, wfiwm I

FRCT o, TR T I3 FH o7 &7 AT IR
S AR 271 @3 AT FfRETNTOR SCE-9F
o @ e M T o [ R Py, W
ArcMap-€3 DSAS W63 &3 FCT FIIFTSICI sleq
341 AR

93 T ARREANTS! TAFRAN belbCeT Cabayspef
G WU I, (TR [P AR Srera iy AR
2R, SR Py Gl QeETeoIcd 5o f2e1 SCE-
O3 ST A 35,38 BB, T 96 N7 (5eF 3, @b @b 7
B O 30, (TR g SSHeizR Sfsfie Wi
Cofd AR

Net Shoreline Movement (NSM) At @3
ARG eI MBINAH 18 FH NSM @3 9T T -20.63
5, T 9ol 75 w7 el Fom 90, «9e @3 a7esl
TS 2R ST GITIET W Wb (a8.b%) FF
(TR T @2 9G Wb SSMIGa PICse SFiEd
(5T 3 3018 FUFTSICI 9T BT 7BI#F (IR DSAS
TIC-3 R FCH G2 NSM 267 9o 20 (S958-
203%8) FWffg ARREER AfoRYAE 9T, (@
ARCTMAT 3 2ffSa = (LRR) RCa=er -0, b /=g 2/
ot v Reimsir, s NSM =2et sye.ee G,
oz GIeotcs Sracaey Soige I e e, SaE
S AN -0 f(BE, A Sy WAFO R
AfSfafag 07 - @3 TN A ([ibtaR aifswem, i
Gieers fofa Rusaet +1fS iy =i

AN 3ol

End Point Rate (EPR) 9<% Linear Regression Rate (LRR)
Ao, A TP AfRSE 2R R B,
e oG 2 -0, b B &S 7241 92 (FfeI5< A=
Vo IZFF A TATHIE FEE A-NE FFIF I

b

QTSI 3 fioe, CIIG 0k 20 B & 3 coicace
932 25 GItoTCE 9 GhE I 29 e .90 (G @3
FeTeaf Fh Wb T STl A FC, T TR
A SECaiely g WS e el

Fife goiq

AL FICOCET A (Br%) O @ Fiesiega
AT (29.8%) QAN SHACIATSIE G, T Qe
THPA Bf R ST T F 01 92 SIS HS ™18
RCACR Shoreline Erosion Length (LSE)-43 J<GCH, (LT
ACEE W 3¢.5> WoR (776 4 FCACR, T WME oy
SIRBTET GAPEICILIE 7T ARSI 357 (|

GIeTEafR Wy THAPRAN SIbRCe (e Sopena
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Abstract: This study examines shoreline dynamics on Saint Martin Island, Bangladesh,
using multi-temporal satellite imagery (1994-2024) and the Digital Shoreline Analysis
System (DSAS) to assess erosion and accretion patterns. The research highlights the
island's vulnerability to natural processes like rising sea levels, storm surges, and human
activities, revealing significant shoreline changes over the past 30 years. Key findings show
that erosion dominates, with areas such as Pashchim Para, Uttar Para, and Galachipa
experiencing the highest retreat rates, while Purba Para and Majer Para remain relatively
stable. The Net Shoreline Movement (NSM) analysis revealed a mean shoreline change
rate of -20.62 meters, indicating a predominant loss of land across the island. The study
identifies spatial variability in shoreline behavior, emphasizing the need for targeted coastal
management strategies. The results underscore the importance of integrating remote
sensing and geospatial tools for monitoring shoreline changes and prioritizing intervention
areas. Sustainable measures, such as mangrove restoration and coastal protection, are
recommended to mitigate erosion and enhance resilience. This research provides critical
insights for policymakers and stakeholders, contributing to understanding shoreline
dynamics and supporting effective coastal planning and conservation efforts.

Keywords: Shoreline dynamics, Digital Shoreline Analysis System, Saint Martin Island,
Remote sensing, Geospatial analysis
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