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ABSTRACT

Flooding is one of the most recurring and devastating natural disasters in
Thailand, particularly in the lower northern and upper central plains, where the
topography is predominantly low-lying and functions as a natural drainage path for
upstream runoff. Phichit Province, located in the lower Yom River Basin, is one of the
most flood-prone areas in the country, suffering from recurrent floods almost every
year. The main causes include its low-lying terrain, insufficient drainage capacity,
impacts of climate variability, and rapid changes in land use. This study aims (1) to
delineate and map the recurrent flood-prone areas in the lower Yom River Basin, Phichit
Province, (2) to analyze the spatial and temporal changes of flood inundation from
2021 to 2024, and (3) to examine the relationship between recurrent flood-prone areas
and land ‘use patterns, .in order to provide essential data for sustainable flood risk
management and spatial planning.

The study integrates Geographic Information System (GIS) and Remote Sensing
(RS) techniques using Sentinel-1 Synthetic Aperture Radar (SAR) imagery, which can
capture surface characteristics even under cloud cover. Data processing was conducted
through the Google Earth Engine (GEE) platform to extract annual flood extent maps,
which were then compared with flood data from the Geo-Informatics and Space

Technology Development Agency (GISTDA). A threshold calibration process was



performed to enhance classification accuracy. Overlay analysis was used to identify
areas experiencing recurrent flooding over the four-year study period. The accuracy
assessment employed the Confusion Matrix, calculating both Overall Accuracy (OA) and
Kappa Coefficient (K) to evaluate classification reliability.

The results demonstrate that flood mapping using Sentinel-1 imagery
processed on GEE can effectively identify flood-prone areas, showing high consistency
with GISTDA data. Statistical evaluation indicates a high level of classification accuracy,
with a “good to excellent” Kappa Coefficient. Spatial analysis reveals that recurrent
flooding mainly occurs along the low-lying floodplains adjacent to the Yom and Nan
Rivers, with agricultural zones being the most vulnerable, while expanding urban and
residential areas increasingly encroach upon flood-prone zones, exacerbating flood risk.

It was found that physical factors such as elevation, low slope gradient, and
drainage characteristics significantly influence flood extent and duration. Climatic
factors, including rainfall intensity and tropical storm activity, also contribute to the
expansion of flood-prone areas. The spatial datasets generated in this research provide
a critical foundation for government agencies and local authorities in flood risk
management, early warning system development, land use planning, and sustainable
water resource management. Furthermore, the findings can support urban planning,
disaster preparedness, and climate adaptation policies, thereby enhancing community
resilience and long-term sustainability in the lower Yom River Basin.

Keywords: Recurrent Flood, Lower Yom River Basin, Sentinel-1, Google Earth

Engine (GEE), Geographic Information System (GIS)
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United Nations Office for Quter Space Affairs (UNOOSA, n.d.) 93 LASNEANANTENUVDS
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i larization = "vi"; /*
B Landsat_8thailand = Ml 5 console.
B NDVI-Landsat -7 41
W NDVHandsat-5 l 42 var pass_direction = "DESC T
L JSC
| SRTM_DEM_30M o f .
B SRTM_DEM_Thailand e - JSON
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suiulaglyiniesiie Merge Vector Layerslu QGIS iiaasstuveyaifiuiiasnsaily

Wisuilguaiuilalaenssduveyaii saududlydmiun1sinsenanugnaeswsinis

PuunuNInen Sentinel-1 IngiiguiureyansiaaauasaaIn GISDTA sagy 7

(@ Intersection

Parameters Log

Input layer

(9 dlip_2023_flood_gistda1+2+3 [EPSG:4326]

Selected features only

Overlay layer

(9 dlip_2024_flood_gistda1+2+3+4 [EPSG:4326]

Selected features only

6 R -

J A -

Input fields to keep (leave empty to keep all fields) [optional]

0 fields selected

Overlay fields to keep (leave empty to keep all fields) [optional]

0 fields selected

P Advanced Parameters
Intersection

[Create temporary layer]

V' Open output file after running algorithm

Advanced ~ | | Run as Batch Process...

Parameters Log

Input layers
2 inputs selected
Destination CRS [optional]
Project CRS: EPSG:4326 - WGS 84
Merged
[Create temporary layer]

V' Open output file after running algorithm

Advanced ~ | | Run as Batch Process...

0%

Run

ueé \A30ile Intersection 1u QGIS

0%

7 w3aslle Merge Vector Layers Tu QGIS

Run

&

Intersection

This algorithm extracts the
overlapping portions of
features in the Input and
Overlay layers. Features in
the output Intersection layer
are assigned the attributes of
the overlapping features
from both the Input and
Overlay layers.

Cancel

Close Help

Merge vector
layers

This algorithm combines
multiple vector layers of
the same geometry type
into a single one.

The attribute table of the
resulting layer will contain
the fields from all input
layers. If fields with the
same name but different
types are found then the
exported field will be
automatically converted
into a string type field.
New fields storing the
original layer name and
source are also added.

If any input layers contain
Z or M values, then the
output layer will also
contain these values.
Similarly, if any of the
input layers are multi-
part, the output layer will
also be a multi-part layer.

Optionally, the destination

coordinate reference -
Cancel
Close Help
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12 Y
o

el @319 vauwmlndnau (Polygon) ATBUARNNUNIUNMINTIVINAIINYBLaNTINY (Merged

layer) gu3aMMUAT11IU 500 90 AeluvauluaninalaslyA1de Random Points in

'
[

Polygons Tu QGIS fianmn 8 witaleidusesslunisnsvaeugnauuaazanazgnimunALds

Y

WU (Extract Values) 39nv19veau Iy GEE wag GISDTA LNOWT8ULIBUNANITIUN 9

U 9
Y
(2} Random Points in Polygons X
Parameters Log ' Random 3
Input polygon layer = points in
polygons

4y_flood_gee4326 [EPSG:4326] - @’j 'i% .
This algorithm creates a
-

nly in the

3

point
Number of points for each feature t f

gons of the Input
500 al:x €& polygon layer.
Minimum distance between points [optional] < ‘ ;Ozh?;::f::we

0% ance

Advanced ~ | Run as Batch Process... Run Close Help

U s \3osile Random Points in Polygons Tu QGIS
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PA =

x 100
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User’s Accuracy (UA) Tslunisussifiumnuundefiovesiiuiiignimwuniduiinag (aany

DNABITIUUIUDN)
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Sanganduungnaad (sriawais)

UA = x 100

Fuangaivunmueludayaise

Overall Accuracy (OAlUNTIAAIUYNABILALTINVBIMUUT L UNTIINIA

T3 vz
NUUATITMUNGNADIVIIVAA
OA = x 100

TIUIUAVIINUA

Kappa Coefficient (Khat) lUsgliiumnuaennaeIuainan1saIuuniuueyadse lnga1uimn

Mnlemaniinauasnaaslagtadyeonty

P,—P
K 0 — s
appa 1-P,
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4. NANIIANTIVEFDUAITNYNADN

Han15U Tl UANY NABIVBILKNUA UMY (Confusion Matrix) ALEAINITS 2

Confusion Matrix & sl UsziduA11ugnae9v03v0yal1MIui bna1nseuu Google Earth

[ v

Engine (GEE) WlaiUSauiieuiuueyaeiedenin GISTDA laedauunaanidu 2 Usznn taun
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“Nunty” wae “luleiuiuimn” s3uvavun 500 99R5I9aaU

f1519 2 A1 Confusion Matrix

Uz TulyNunuinay UL NASIULUIUDY
Tulawunumau 157 90 247
NUNUINIY 58 195 253

HATILLUING 215 185 500




[ Y
A A o

A5 2 wansranTsiUSeuiisusEmaveyaiiunumInidiunlanuuudtaes fuveyas

a

a53naauy Tagly A1 Confusion Matrix Faidunisnanlalunisussiiuuszansanasanuu

[ 1Y '
&

UL (classification model) lunssgyiufitminkagNuATAnNNIL NUUY

Fuunaunsasyy Munilulvdminlagnaesdiuiu 157 9 annsvun 247 yatunguil wag

9

szyfuiuminlagnaesdiuan 195 99 91nTenun 253 90 JauanslmAurwuudLund

¥ Y
o

AnuaIunsalunskeneznuRdmIntazlulvimlalussauU unanaeendlsinig wund

v Y
a o a A A o

NMITLUNAREEUI9EIU lawn 90 9a Ngndwunindin “luleiuinuinin” Tndu “fudiul

nu” (False Positive) waz58 avignauuniinan “wuiuman” ity “luleiuiniimag”

Y

(False Negative)

A1519 3 ANEDANLYNSIEDU

Usenn Producer accuracy User accuracy
iy 0.73 0.64
Nufitma 0.68 0.77
Overall accuracy 70.40 %

Kappa coefficient (Khat) 40.70 %

[

A9 2 wundinsTwuniunuimskaglulsiimulagnees 352 9Ranviaug

500 9aAnLdu Overall Accuracy (OA) WNAU 70.40% A4R1579 3 FaagnoudsnLLLUE"

¥ ' ¥ '
A = A =

Ingsauvekuudwunlunisssyiuiiminkasnun i lulvuimig waga1aid Producer’s
Accuracy (PA) Wag User’s Accuracy (UA) U211 Producer’s Accuracy (PA) @195 UN U7 9
Tulastimu PA AU 0.73 %38 73%

WATEMSUNUNUIMIU PA AU 0.68 %38 68% Bnv1a User’s Accuracy (UA ) veoadiuilalay

[ Y
o

VI3 WAY 0.64 %50 64 % wazWuNUIMIL WY 0.77 %o 77% a3ulnn wuuduwund

¥
&

AMULNUGIFINITIUNITTEYN UMY Wallisuduiuinluniy Jeaennaoeiunadin

Confusion Matrix #1%u3131U7U False Positive (Wuitlunugnduuniduiingy) dunnan



False Negative l@nuae wonanil Kappa coefficient (Khat) WU 40.70% WieAUsEI0

0.41 aglurnANUaanAaRITERUUIUNA1

v (%

wennidalathiiunumugwnlugeuivreyanmslenifuvensuiamunifuieonsiadey
Niunmugnesiunslanaule degu 14 wuniundnsgwndunslenaulugy
Wnauaauis aulrynszatgauiukuinuulasiheilunsuge lnenuinlasu

HANTENUNINTIgARBNUMNYASATTY TallANNESIRMONISANNNINTIINGS

l00'|00'E 100°300°E 100°00°E 100'?0‘0‘5
1 1

unuiinsWiiauiing. 2563 luguiheunsudnedauit 5 Sminidas unuituiiwiugrenuunstéiiaune 4 9

Aeduiwdydnual Aeduedydnual
— whuinheu
™1 vouwnguhoumousnedouil s

wouiwndune

— udnhon
™1 vouwnganheunousnedouil 5

vouwndne

16°300'N
1
T
16°300'N
16°300'N
Il
T
16°300°'N

iléitay P suihiniaushen
A A miléau
- A
N M F
proR |
R I M
\
. v -

LN

16°00°N
1
°
=
T
16°00'N
16°00°N
1
°
T
16°00'N

T T T T
100°00°E 100°300°E 100°00°E 100°300°E

1Y Y
= o

5U 14 ununwunhmugndunislenause 4



unasy

nansIeiies mMydlengimaasuslasiuiitinudisn vinaguiheureuans S
Wans" léusmmuifmqﬂizmﬁﬁé?ﬂ; Imamsﬂisqﬂﬁ%szwqﬁmiaumﬂ (GIS) LLaz{Jj@?ﬂﬁﬂﬁ‘W
1A iey Sentinel-T SAR saufuuwanwasy Goosle Earth Engine lauansineanmluns
FuunveueR it e lAos IUEAY LagNUIHUARE AL TUYEIN TN
dengeaneuleglumnsinelniuseiugng Sunme weelidvgia Sadudnainuay
dfnfuustion MnneinisUAsuwlandeituiivasnarlured we. 2564 f9 we. 2567
Pmduwnluniidanun Aufimuseniuuslueeeduisluwesyiausuusanniy
Tnoamgludfifvmnadwaings fadunsduduauufgiuindadenenisamiiaua
gnuazadenugiienmaiulsusuidvinalasnanamsvenesatesiudfofth Tasiud
inwasnssulasianiguivaiunquiilafukansgnusesiimadsuwlasanusinniign wa
msfnwiizsagnoufinniuzunidasaaaiquinguneuamafivinnsaiuaiman
opnadussuy Sweyadsdnillpanmeidetagtulselevuesdsmonunsnunaislunis
ﬁmummmﬁ‘yuﬁL?{aqﬁaqqqmLﬁa’mLquJaaﬁ’u nIsdRaTINSNEng warnsUTuUsesansly
Uselowuiinulnaenaaastfudneninnissessuivosiiufisssund wasdmivvoiauauus
dmsunsiselusunan msiinisysannsdadeonegnningdu o wu USnaiisuuag
wuuSraesnslnaves wifukuudaes GIS Weuauusugilunsvhusauseuln
ponafatnan wagmniinmIfnviuIsufisunansznumaasygiauasdsauiuaaiu

VEEMNENLANTUISY o A LANIR I LININUSISTANIS T aRUTRA AU wazAnUSEANSHa

GG

5.1 a@5Unan1siag

[ [% '
[ N o

nsfnwadsiiifngUseasmitos uunuasdmiusuiiveuiniufivoudwnlugy
ieunauais Siminfidng lnserdeveyaninnioarniion Sentinel-1 B uLNAANDTY
Google Earth Engine (GEE) W3suiflsuturayaandineuiauinelulafoinauasd
asaune (23AN15UMYY) vie GISTDA Turssyezingn 4 T (e 2564-2567) LiloUsuiiiu

[

ANUYNABY TAT1EvNITUArULUaUTINUN-1IAY azAnwianuduiussenneiiundmiy



Freniunslylselesunay #an1s3AsIEnnuI1 n15kYYeyadn Sentinel-1 vy GEE

¥ Y
A A o

111509 uUn UM leesaliuszans a1 1neiiuudluun1sNsEANeAIYRINUNUINIL

=)

aanAavInuveyadnn GISTDA luszauuinela nsusziliuninugnaeudeaiinigls

Confusion Matrix lna1a31ugnnedlaesu (Overall Accuracy) WazA1duysedns Ay

L3

dannasd (Kappa Coefficient) aglusyauuiunany waRSlLTAUINNITUTEUIANANIBLA N
Threshold filsngauansaladbuafiufumanlaosautods WealUToulfisuiunun
Mug19Innaendas 4 4 nuaniiunidsaiminduusluuasegluusiusivauiuuuiigy

[%

Tngmziiunnsinuasdaduiuinlasunansenuinnitan nsidsunUaivesiuiuima

€

v @ p. =

gnduiusunIsiUasuwdasnistvusylevunnu laefunadniswasuaininuensnssuidy

&O

Y]

wnguruviaiuilulsylogudu  Smnmdssmeninintmasdsnidisiu uenaindds
wu210RTENINEAT gL ATgIesiiufl Anuatedus uarmsEuethilidieae
sudsaienugiiennie

namsATediusunnisysannsmalulad GIS was Remote Sensing lnglaniznis
Tywoya SAR 910 Sentinel-1 uy GEE anansalutduaiasiioddnlunsfinnu Jiesent uas
Ussifiuanunsasimaslaagisdivsydvsnmn %aagjaL%qﬁuﬁﬁlgmﬂmiﬁﬂmﬁamWiaﬁwlﬂﬁ
Usloulumamunulasiulasussimdeennds mstannssuufoudoaimi msdans
uileusglosuiaulnmmzanduanmgivsema aasnauidugiueyadidydmiu

mngnuNMaigkaznadulunmsivuauleuigatunIsInnImingInsiiesediduluauag

5.2 UDLAUBMUL
1.5 8N sMunadnstannIl indauevsewuzinluisievianuilaleg
Juuaztduwuimslunisidenledsnisang

2. msvlvannuatedniniiienaz lawiunnuanaidlaasedmauuinay



UITIUIUNIU

Anucharmn, T., Chaikaew, N., Sriprom, T., & lamchuen, N. (2025) . Cloud-Powered Flood
Mapping and Impact Assessment: Leveraging Sentinel-1 SAR Imagery for
Thailand's Disaster ~ Response.

NFULALTIVING. (UUY)). wungTusemeaUsemalneungaam 1:50,000. NSUWNUAVIVNG.

NIUNRILINA, (2566). vayanislouselevunfuvesUsenalng 4 w.e. 2566. nsuinufinu,

nsugAllendngn. (2567). %aaglaﬂ%mmﬁmuiwLﬁaumawiwﬁim W.A. 2563-2567. N3Y
9R UL,

I5UUY 8U1RENa LA #nFuns LLsé,fj. (2564). ms‘dszqmﬁ%ﬁzwqﬁa'ﬁaummﬁaimeﬁ
fiuili nwgrennfiasnansgnunenslelsylogudiu ndAnuauinyaaaud
3/5. 1305w IvendeTivigsenida: Ineeansuasmelulad, 2(1), 71-80.

YUY FInIYAt. (2567). MylaTgvkanssugunfensamaTIfisusruuLenaiinly
s¥UU - Goosle Earth Engine fufisunenslnsaia Fadnaluvi. GmedmusuIaan
A3).  UMMINEIRHULSAIT.

6
[

25ING ANINA war UTLANA NUSoLE. (2565). msUsziiuaueaulmmensAnt v
PETHUY asaumAndmaniuasuuuaosuinsadaluguiuinne Smin
Fodly. 13ans HUWAIAAS LaLAIANAIANS UV1T N1 8T1vA]
Fedlv, 4(1).

a3 Tsaudasqsue. (2565). milfdﬁauLLUaaﬁuaaﬁaUﬂﬂquﬁaﬁuluﬁuﬁamﬁwfwﬁq:
QERVGINYY Auf v manfaadiya lusneniutisuassineidos
quaTwsil dmtn  quasiesidl (Tneadwus USgiln). 9 uiasnsa
UNNINEAe.

AuggNNINgwaUsmMuAmilenauul. (1.U.4). NenuauveyaUTinaninuwazseauln

Tugu 1. guggnninevalsznunawmensuu.



ddnnuimunalulageiniawazgiarsawna (GISTDA). (1.U.U.). ¥aveyaiun i
gounaana.  2563-2567. d1naunaunalulageiniauaz)daisaumne

(2IANITURIYU).

AUANT UNIINYIABULTAQS
Copyright by Naresuan University

All rights reserved



o - dasna
M oy U 1Aa
flogTaqiiu
UsziAn1sAne
W.A. 2552
W.A. 2558
N.A. 2565

Q

/

Y

v

U326

ex2

WASS  AULAR
20 Nugeu U W.A.2546

198 3.4 HIUAINDIYT DUNDFTINYT JINIATLUIN

l5aSguayUIateum
1595 8URIANISUS N SAIUT N INT LN

(nHAENT) UVINYINYULTFIT



