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Abstraci— Climate change will worsen global flooding. This
study used geoinformatics and Sentinel-1 satellite data 1o map
and analyze flood extent in Phayao Province, Thailand. The
research defines the area of interest, preprocessing satellte
imagery, identifying flood extent, and validating results. Phayao
Province was inundated for 1929587 hectares on August 25,

during severe storms, and flash floods. These events impact
both urban and agricultural arcas, affecting property and
human lives. The Phayao Provincial Disaster Prevention and
Mitigation Office reports that main rivers are impacted to
inadequate water monitoring systems, limiting flood

ions to specific areas [S]. This lack of comprehensive

2024. Fu
the study period, down to 10,620.52 hectares on September 6 and
upto 11,990.81 on September 18. Dok Kham Tai, Chiang Kham,
and Chun were most afected by the flooding. The researchers
identified places with repeated Mooding episodes using satellite
imagery from multiple time, estimating the inundated area at
390.964.16 hectares. The results showed that geoinformatics and
remote sensing can quickly and accurately flood extent mapping
for evidence-based disaster management and mitigation. This

monitoring and early warning systems poses a significant
challenge in flood management [6] and mitigation efforts.
To address these challenges, integrating geoinformatics
technologies offers promising  solutions. Geographic
Information Systems (GIS) can be utilized for various
functions, including water management planning, land use
assessment, and flood extent mapping. Satellite imagery,

tudy can be applcdin similar oo areas (0 nhance awareness  Particularly from Seatincl-1, provides valuable dat for flood
" i ‘measures,  CNENt mapping, situational assessment, and continuous

monitoring [7] [8]. The study "Geoinformatics-based Flood
Extent Mapping and Analysis Using Sentinel-1 Imagery: A
Case Study of Phayao Province" aims to investigate and
analyze flooding in Phayao using these advanced techniques.
By utilizing geoinformatics, the rescarch seeks to improve

Floods are among the most terrible natural disasters  flood disaster assessment, enhance rescue operations, and
globally, impacting millions of lives and causing significant ~ optimize resource allocation. This approach has the potential
economic losses annually [1]. The Intergovernmental Panel on o lead to more effective flood mitigation strategies, improved
Climate Change defines floods as "the overflowing of the  carly waming systems, and better overall flood management
normal confines of a stream or other body of water, or the  in the region [9].

Keywords— Flood mapping, geoinformatics, Phayao, sentinel-1
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and Chun were most affected by the flooding. The rescarchers To address these challenges, integrating geoinformatics
identificd places with repeated Mooding cpisodes using satellite  technologies  offers promising  solutions. Geographic
imagery from multiple time, estimating the inundated area at  [nformation Systems (GIS) can be uiilized for various
390.964.16 hectares. The results showed that geoinformatics and  ncrions, including water management planning, land use
;":ﬂ":_:‘{;:’;“‘“‘“::ﬁ ﬂ:;:‘u:l‘%‘;: assessment, and flood extent mapping. Satellite imagery,
e pplicd L : larly from Sentinel-1. provides valuable data for flood
i extent mapping, situational assessment, and continuous
monitoring (7] [8]. The study "Geoinformatics-based Flood
Extent Mapping and Analysis Using Sentinel-1 Imagery: A
Case Study of Phayao Province” aims to investigate and
analyze flooding in Phayao using these advanced techniques.
By utilizing geoinformatics, the research seeks to improve
Floods are among the most terrible natural disasters  flood disaster assessment, enhance rescue operations, and
globally, impacting millions of lives and causing significant  optimize resource allocation. pproach has the potential
economic losses annually [1]. The Tntergovernmental Pancl on 10 lead to more effective flood mitigation strategies, improved
5 Climate Change defines floods as "the overflowing of the  early waming systems, and better overall flood management 6 7

normal confines of a stream or other body of water, or the  in the region [9]
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Floods are among the most terrible natural disasters aster assessment, enhance rescue operai
globally, impacting millions of lives and causing signific: 7¢ resource allocation. This approach has the
econamic losses annually [1]. The Panel on improved
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A errors. the classification effectively delineates flood extent.
é especially in identifying flooded areas.
Y B Table 4 details the flood mapping accuracy assessment
3 for September 18, 2024Ehighlighting its high reliability. The
Legend 2 = > B
[ ;- classificatic achieves an overall accuracy of 80% with a

Flooded extent Kappa ¢ cient of 0.59, indicating/ match with ground truth

data. For flooded areas, the user’'s dCcuracy is exceptionally
high at 889, while the producer's curacy is 80% . In contrast,
non-flooded areas show a higher producer’s accuracy of 81%
and higher user's accuracy of] 70%. suggesting some
commission errors. Despite thesé errors, the classification
effectively delineates flood extent. especially in identifying
flooded arecas.

3 et

, —_— Table I1. Accuracy assessment: 25 Aug 2024
- Ly
Classify User's
i ——— 25 Aug 2024 Flood Total Accuracy
;= Flood 117 132 089
. Unflood 18 71 0.75
» Total 135 203
Producer's
- - . . - Accuracy o087
= - S Overall Accuracy 0.84
Kappa CoefTicient 0.64
Fig. 7. Inundated region chart
Table I11. Accuracy assessment: 6 Sep 2024
An accuracy assessment for flood mapping using four
datasets: July 8, 2024 (pre-flood), August 25, September 6, B GISTDA 3.
and September 18.2024 . These dates served for training data, 62"*;‘{,—;4 AUS'"' >
while testing data from GISTDA. acquired on August 23. - Flood Unficod Total s
2024, was used for validation. The accuracy assessment Flood ]9 25 114 078
employed binomial probability theory with simple random Onficod 18 71 55 S
sampling to ensure adequate representation across various -
flood conditions . The expected accuracy was set at 85%. with Total 107 26 203
an acceptable error margin of 5% . Based on these totals of 203 Producer's 083 074
sample points were identified as necessary for the accuracy Accuracy - -
assessment. Overall Accuracy 0.79
o
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