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audnvesitegisuiug Wsufupuanudneeniannnisding
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nsfnwideyanmiuduiusseninednndiuraseduuuuasniiiy
wagdoyammanveshunuIouifisunuusiaeadadu (Polynomial
Degree 1) §3¥anuingndoyadnsdrundunuuasniifiu Band 2
(Blue) fiu Band 8 (Near Infrared (NIR)) Widuuunliudiffigaiinany
Fuimuazegluiienadsuin Wethmdunlaglivuudiaosiis
AuEameugs Random Forest nudldenduyszavdddmun (R?)
wirifu 0.83 uandlifiudinismaudnveshandeyanies
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Abstract

The objective of this research is to apply Sentinel-2
satellite imagery to estimate and develop a water depth

calculation model. The research integrates the Satellite-

Derived Bathymetry (SDB) technique with the Log-Band Ratio

Method, which compares water reflectance at different

wavelengths to generate accurate water depth maps. The
results were validated using in-situ depth measurements
obtained from an autonomous survey vessel equipped with a
single-beam echo sounder. By analyzing the relationship
between the logarithmic band ratio and water depth using a
first-degree polynomial regression model, the study found that
the log-band ratio of Band 2 (Blue) and Band 8 (Near Infrared,
NIR) provided the best trend, characterized by a low slope and
a positive correlation. When further processed using a highly
flexible Random Forest model, the coefficient of determination
(R2) reached 0.83, indicating a strong agreement between the
satellite-derived depth estimations and field survey data.
These findings suggest that Sentinel-2 satellite imagery,
combined with the SDB approach, offers a reliable alternative
for water depth estimation, reducing the need for direct field
surveys. This method can be effectively applied to water

resource planning and management, reducing the need for

direct field surveys.

Keywords: Sentinel-2, Satellite Derived Bathymetry,
Autonomous Survey Vessel, flexible Random Forest model,

Log-Band Ratio Method
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Bums1usn (Near Infrared) uazuaudumssandudu (Shortwave

Infrared) Toyailafinnuazidunianuiiluseausig

719197 1 asuseasBeaninaienniiiey Sentinel-2

Sentinel-2 Map uTC Cloud Spatial
images sheet percentage resolution
11/11/2567 47PXX 03:00:00 16.9 10

[ a
3. YaNNIIHASNE W)

3.1 BmswmnaninInnImaen1vgu(Satellite-Derived
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fanuaenndosgeiutoyani udnain Single Beam Echo Sounder
Tneflenduusyansnisinaula (R2) sewing 0.86 &9 0.93 uansliildiu
Imslinmdennifieniioszanamanudnidnenings

Tunsivendadl #33819138n15 Satellite-Derived Bathymetry
(sDB) anszgndlilunsmanudnuessrafiuinansas lneidenld
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Lideaildine fin1581983iU Yyagmunesu WGSss uagddoyanin
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Attenuation) Tnstanzieldsiufunuusiasmsadfniosyinig
aUnm5u 11U Log-Band Ratio %38 Normalized Difference Water
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3.3 UYUTIa99enTIFILY9AAY (Log-Band Ratio Model)
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andunislaeld 13ed15398nludl@ (Unmanned Surface Vehicle)
da = o = v a4 o o W W
NAnRs LaTRandInuanmenduldes (Echo Sounder) dmiuingn
Audnvesin tnsdniseenuuuuuiseinluguuuu Profile Survey
wag Cross Section Survey 74l n1sasiaindeyanniunisly

ey 1 w3 (M9510) lakadnsmuuanagun 4

Aaguudydnmal
Point Cloud Data

35U 4 Faya Point Cloud A1AINMENUT

4.2 518021080 NNATATN 1581519998 T0om Uil

Tunsideadedl Aseldsuiumaivieyanudnvoninniiui
Anwlagld 1S0d157980lulA (Unmanned Surface Vehicle: USV)
¥93UTHN CHC Navigation Fafuidelfauduruinidnitoonuuuan
dmiunisdrsamsiiluiiud ssuvimiwesdeusznoudae
welulad GNSS RTK Seanunsasudyaamnanafisavanessuu vh
Iaunsasyysuniavesudazyaiivdeyaldogausiugiluseiv
wuiuns dmiunisianudnvenit 3efinde D230 Single Beam
Echo Sounder dsvhaughnrudl 200 kHz aunsninmudnvesi
Tglutas 0.15 fa 200 wms Tnefidmnunaiaiadou +0.01 s vos
ANNAN FeanansamuANkaiiuTokuUsaludRlag AmuaLdunI
danthriusedwianis wagmuaumNTIedsegiiuszaia 1
wnsedunit eyamardunlfibudeyaninauiu (Ground Truth)
Wewssuifisuuazimuiuuudasmudnainamaisaniiioy

Sentinel-2

4.3 in3sudoyanIngIgnIuiien Sentinel-2

lun1snwiil Tideyan nearearuiiey Sentinel-2 ) lnedoya
anlluananniiuled https://apps.sentinel-hub.com/eo-browser/
wavidonlifeyaaniuil 11 naednieu 2567 Fudutuiilndifeaiv
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v a i o v A o v 1
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' o &, ' o o o o a Pl
F9ANEIRAY 665 uluuns WududAgdmsunsiaszian
Auilianssad (Vegetation Index) WayBand 8 (Near Infrared - NIR)
' a v o ) a ¢
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4.4 prsennmmavdnamauvyvedalatusuus (Modified

Normalized Difference Water Index: MNDWI)
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Usansnmlunsduunituiheennituiuiiirnudugs sodild
Toyaideanniulaeiiuiiiinisazsiourosdis adunasdiden
(Green band) uaz FuN33AGILNA (MIR - Mid Infrared) titels
e susnansiidaiaussrinsiuiiiuasiuiiau duanduaunis
uIe)
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4.5 YoULYITIAT (Bounding Box)

a & 4 . = A o
VDULIALTINUN (Bounding Box) “uN889 9UIANNIUUA
IngAifavesnundwisuinsevaau ingrseyadayagiimans dld
Tun1s din (Clip) Toyausawmes viodeniufianizidenisiu
a ¢ % a a a &
Asgdt Wiglinnsussaianaiusednsnmuindu Tunsuszuna
Yauwadsiuiieainn3ngnedensi dmsuauinsiuiudeya

LSAMBSAINAMENEAILTBL

= a & 4 Y i vee
M1319N 3 ?J@‘ULﬂﬁL‘UﬂWuﬂTﬂﬂ‘U@%ﬁmﬁﬁﬂHW

f1 Extent AUy AR
Xmin fifaaeddgaringn (Fude) 755160.0
Xmax fifaesdgagean (1) 755720.0
Ymin ifaazAgasan (Fuds) 1596550.0
Ymax Wi Agagaan (i) 1597040.0

4.6 uUasleyan11uaN2I1nNI5813296¢ Echo Sounder Aagivain

IDW Interpolation

n1suszalanadeyasiswmaila IDW Interpolation [8] A1U&N
Wunszurunsiliuiasdeyagamnudn (Point Cloud) filsiinnis
#9196y Echo Sounder 11JLﬂu%'aagaL‘Tjaﬁuﬁﬁmmsﬂﬁﬂwimwﬁ
¥ et Tnewaiia IDW Interpolation
Tunsuszanaasgninagafunisyssanaiidumailis
foya Tavonduiidiogsouq uély animidn (weight) tidel
mmiaa%ﬁa%’agammﬁﬂﬁﬂmﬂugﬂuumm Raster Grid 319
10x10 wns Futaelianusaiinseiuuldumudnvenildedad

UsgAnsnnns dedszinanaiasaaglinadnsnunanagud 6

755300 755500 755700
Fod 7

> 5 ¢

o

JUN 6 JayarAudnii Raster Grid 1WA 10x10 wing

4.7 n:v‘smumﬂu/mﬁaymm Raster ifJu Point Vector layer

WAllA Raster Pixels to Point Lﬂuﬂssmummﬂaqsﬁa;ﬂamﬂ

saa o

Raster FsUsznaumeigadfinwasiiiinndnume ududeyaly

JULUU 90 (Point Vector) Nusiazgaunusiiumisinalsvasiinigad
uazliAnanuaRediuiuiineadduaty wWeliaunsatifAve
usawasluinsent dudeyaniudnainmsdisafidunisientiu

dlouszaanaasaazlinadnsmuuansguil 7

755300 755500 755700
= =

U7 7 nsudasteyaann Raster 1 Point Vector davh

4.8 msodeyavinninmuiielagldinailn Sample Raster

Values

Sample Raster Values {uwmafiafildlunis fearfinwadann
amangadiey Sentinel-2 Fuludoyaidusames (Raster Data)
wduiinlilu msequdnuue (Attribute Table) voaIniMa3n

(Point Vector Layer) 3
AAuYD B2 (Blue), B3 (Green), B4 (Red) wag B8 (Near Infrared -

SildaelianunsninAIn1saE iouLEUDILAU

NIR) Asinuviavegaiiimue

4.9 38msiaenmsdwesiuuyudiass Random Forest

P
o o

Tun93daded] {3felduuusrans Random Forest wldlums
Ussmnasranudnveshanndeilnsidaudsaoniivia (Log-Band
Ratio: LBR) wa¢tayaannamaea1iidiey Sentinel-2 lagldnvun
W15101083VIMUUTIA098 198 uA1uIaTgIueslausts
Scikit-lean (laus13u1nsgrulu Python) luidesdu {34014
Amsdnesisudu (default) Weusuiiudnenimvesuuudiaes
pufumsutsdeyaifugaiinuasgannaeuludng 80:20 nduds
Usz1duUszans nMnueluUINasniea R2 nM5lAsEiAudunug

5¥1774 Log-Band Ratio hazAuanuasdn (Water Deep)

5. NanN15938

v oy

msAnwAsIltadunsinuuuassieyssliumiudnves
ilagerdenimaienaiiiey Sentinel-2 SauiutoyaniAauInaN
& o Y wada o o = o A A .
Fedmgnluliiniadeszuundsanudnuuudinfiuiie (Single-
Beam Echo Sounder) N1utnAiia Satellite-Derived Bathymetry

(SDB) Tag3tAsgsiAInIsasviauaaludismdy Band 2, Band 3,
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Band 4 wa¥ Band 8 Han15ATIEvvaanlaannmateaieuly
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Tui 11 waedniey 2567 wansbiiiudsnuduiudssnineminis
axviouua (Reflectance) warmnudnvosilufiuiifidne lusay
audne) Weussiliudnuarnisaseunashuusastiweseudn
ih Wulumugui 8 ansadasigimarudnvenitldedisdaiau

Taulanie wau Band 8 Way Band 3

Scatter Plot of Reflectance vs Water Depth

74 f"o e Band2
.g. e Band3

6] o Sgee e Band4
S e Band8
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£ w
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3000

Uil 8 Annnsazviouuas (Reflectance)

Anuduiusvesnisasieusadusauaduanndy tiun
Aemeilaadonldundnnisuuusiaesdnsdiuaiu (Log-Band Ratio
Method: LBR) WU UUSIa838m51duadusnI1e Band2/Band3
1By auanIn1sNTzanAaluLIe Log-Band Ratio Uszua 0.98 fi
0.99 fianuduiuineuirsatavefuaudnveshdaus 2
FaUTPUI 6 LA WAY WUUTIADITAIIAIUABUTE NI
Band 2 / Band 4 Feyanduiiinianszandalutag Log-Band Ratio
sewdne 0.98 fa 1.0 mwdnvesthdrulvajegluti 2 - 4 wns uas
KUUTIAB9ERI1dIUARUTENI1Y Band2/Bands JoyanTzaefI
Tut29 Log-Band Ratio 5¥1319 0.99 flau1nnan 1.04 finsnsyanedn
%9 Tnslavnglufiuiififinanudn 2 81 7 was awnsadanaldan

HASWSALLARIUT 9

Scatter Plot of Log Ratio vs Water Depth
log_B2/B3
g log_B2/B4 ¢
log_B2/B8
6
£
-
Q
as
o
2
g 4
3
[ ]
2 ‘ ° e °e
098 099 100 101  1.02 103 104
Log-Band Ratio

JUN 9 AudusTENIng Log-Band Ratio uazAu@newin (Water

Deep)

dlevrteyaniuduiussening Log-Band Ratio LagA21udn
yaa1 (Water Deep) 1ni3euiisuuuustasdadu (Polynomial
Degree 1) Wu i1 yadoyadnsrdrundu (Log-Band Ratio)
Band2/Bandd tunnliiuimnuduiiunniigalufirmaideay (fe

anasidle Log-Band Ratio tiindu) Tunsnduiu gadeyadnsidiu

0
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