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Abstract

Khon Kaen Province is a significant area for sugarcane
cultivation in Thailand, where most plantations rely on rainfed
agriculture that often faces drought and prolonged dry spells,
negatively impacting crop growth and yield. Understanding
annual rainfall pattemns is crucial for agricultural planning and
water management. This study aimed to classify rainfall patterns
in Khon Kaen Province using monthly CHIRPS rainfall data from
1981 to 2023. Data validation against the Khon
Meteorological Station (WMS Code 48381) showed high accuracy, with

Kaen

a correlation coefficient (r) of 0.89 and PBIAS of -5.94%. Silhouette
Analysis determined the optimal clustering into four groups. The
K-means and Hierarchical Clustering methods were compared,
with the Davies-Bouldin Index (DBI) indicating that Hierarchical
Clustering is the most suitable method. Four distinct patterns
were identified: Group 1 with sustained high rainfall from mid to
late year (13.95%), Group 2 with intense rainfall concentrated in
September (30.23%), Group 3 with consistently low rainfall
throughout the rainy season (23.26%), and Group 4 with low
early-year rainfall that increases by mid-year (32.56%). Group 4
was identified as the most vulnerable to low rainfall, potentially
affecting crop yield, with a high risk of drought and dry spells.
These findings can be applied to optimize cropping calendars,
plan supplementary irrigation, and assess yield potential based
on rainfall patterns.

Keywords: Data Clustering, Rainfall Pattern, CHIRPS Rainfall
Data, Sugarcane Cultivation Area, Khon Kaen Province
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Table 1 Performance rating as a function of r and PBIAS [8]

r Rating PBIAS Rating
0.0-0.1 Very Low
0.1-0.3 Low PBIAS < £10% Very Good
0.3-0.5 Moderate +10% < PBIAS < £15% Good
0.5-0.7 High +15% < PBIAS < +25% Satisfactory
0.7-0.9 Very High PBIAS = +25% Unsatisfactory
0.9-1.0 Almost Perfect
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Figure 1 Study area and Rainfall stations
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Figure 2 Hierarchical clustering dendrogram showing 10 data units

grouped into 3 clusters at the cutoff point. [9]
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Figure 3 K-means clustering process: initialization (A), first

assignments (B), final assignment (C), and final partition (D). [10]
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Figure 4 Correlation between CHIRPS rainfall data and Khon Kaen
station observations (WMS Code 48381)
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Figure 5 Silhouette analysis for optimal number of clusters
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Figure 6 Hierarchical clustering dendrogram showing four rainfall

pattern groups
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Figure 7 Rainfall patterns with sugarcane cultivation schedule

Phase2

2) wuinszAnSnmeesnisugndestuey fiumnuaunavesUsunu
Uuluudas Phase nstasgdivle lnensdfdenudswonands
:4' a = =~ 44 ~ g & ~
winfigadensd H.4 Case A§usuugnludouduiay ved nsd
fanaregnelasuuuudy H.a Auditeduinaimusiugduyinas
P \ o o \
Y wivaanuaunalusiazszesn1sasyiule lnglu Phase 1 939
wouduian SUTurudady 31.93 fadwuns Phase 2 s3n3IN49Lfou
Wwweuiansnga JUSuaUY 468.36 dadwns Phase 3 58131
Wendomaufiwatay JuTinaey 542.56 §adiuns wag Phase 4
o - as % o s N
FrafioungaInieu SUTuaury 8.79 faduns viliusuaig

v v o - \ ey Xa o oo
doasmanisliifisameluynsyeznisfivln o1vdmalinanudulupud

WRE-20-5



IE
N el

' -

N15U529039IN153AINTTATESIUKIYIA TSN 30 The 30™ National Convention on Civil Engineering
Jufi 28-30 NWAIAY 2568 2.U5TAIVATVIUS

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

laiganesdonisazanndunulud i uLar819nIENURDNS
wSiulauazmsavauasensiudes Sensiiununtsinifiuimie
Fansliiatalurasaegg
nmsisuifisumnliuinanruedsnodeuresimia
vouuru (Fuiiiiw Auguuuurtuie 4 ndulu Figure 7 wudh il
ﬁfmamLawwxﬂmqgﬂuﬁv’qLwilﬁaquwmﬂmﬁmmﬂu sUuvuiiia
IndiAsafuAnaderuvesdmiaveunnuuniian Aengu H.3 Tag
dnvarnaiBsunawesiinuhiuuanuuiliuiiaenndoatuita
Tugreduggeu (wguniaw) fifusinaheilndidestu nisanasos
Uinaurulutasfiquisy wasnadfisduresuinashilutisnangieu
fadwnauifisasnmauasuudasadioadadu Tuvaeiingy H 1
Uhinarlugsnieiedeiduegrannluiiafeudanauisanny ngu
H.2 fieuusndsegrsnalufoususouiifiusmasiufiugedu
9819110 wagnay H.4 fusinaruininAedslutidugguass
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Table 3 Cumulative rainfall by growth phase of sugarcane under

different rainfall patterns and planting cases

Pattern/Case Phasel Phase2 | Phase3 | Phased4
Water Requirement
(mm) 120 630 625 140
A 66.73 606.76 702.86 16.63
B 76.45 780.24 469.56 3.09
i c 208.71 83237 | 21181 | 6.66
D 151.24 873.22 26.38 15.08
A 5891 563.87 649.92 20.01
B 91.43 694.53 447.84 3.57
e c 17463 | 85127 | 12005 | 471
D 133.12 814.62 28.29 17.86
A 30.04 663.35 467.98 10.50
B 106.26 744.92 290.64 2.85
= c 22018 69832 | 11992 | 693
D 149.05 655.84 20.27 15.81
A 31.93 468.36 542.56 8.79
B 56.34 644.31 319.06 290
e C 148.86 704.19 113.21 6.79
D 124.91 680.81 18.47 14.15

Note: Red = Insufficient rainfall, Green = Sufficient rainfall for water

requirements.
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