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Abstract

This study assessed the probabilistic hazard of extreme daily rainfall in Southern Thailand,
focusing on Ranong Province as a high-risk case study. Rainfall projections from CMIP6 global
climate models under the SSP1-2.6 and SSP3-7.0 scenarios were analyzed. After correcting
systematic biases with the Linear Scaling (LS) method, the data were fitted to a Generalized
Extreme Value (GEV) distribution. To account for the uncertainty of extreme events beyond
historical records, Parametric Bootstrapping Monte Carlo simulations were applied to generate 1,000
synthetic datasets, enabling the estimation of probabilistic hazards and their 95% confidence
intervals. The results highlichted Ranong Province as a critical hotspot for extreme precipitation.
Under the SSP3-7.0 scenario in the near future (2020-2046), the annual probability of daily rainfall
exceeding 300 mm reaches 12.1%. A clear shift in return periods was also observed: a 400-mm
rainfall event, which historically had a 100-year return period, was projected to become
approximately a 25-year event. These findings, illustrated through spatial hazard maps and
probability curves, offered empirical evidence to help engineers and policymakers update
infrastructure standards and disaster management plans. However, because these projections
depended on specific climate model assumptions and fixed parameters, they must be interpreted

with caution regarding model uncertainties.

Keywords: Flood Risk, Extreme Daily Rainfall, Monte Carlo Simulation, Ranong Province, CMIP6
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G(x) = exp {— [1 + E(%)]_l/f} (2)

Toed U Aonnfiwmeseumia (Location parameter), 0 fewsniimasaun (Scale parameter),
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xp=p—7 ll — {—ln (1 — %)}_fl )

3.3 N153188918UAR15TA (Monte Carlo Simulation)
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function) Fefiadu 1 Weeuluduads wazidu 0 Wekeuluduia

4. MIANLLUNITIY

Tunis@nedsndunisnieldnsousurfanisusyiiuainud saidaU3unar (Quantitative Risk
Assessment) lagysanisteyaasaumanivgg leningndrfumaianisiiaemeadamans 816
Fupeunsanunusd

a a

4.1 misfmsfmLLasﬁ'ﬂniaa%'agawmnu (Secondary Data Collection)

q v

dialin1sUsediuanudesdinnugnieiard1edalanuminizinis gIdelandun1ssiunuuas

Y

a a

Ainsgideyaniogifidu winfinesneedii’ (Statistical Parameters) anamiddesuninfifiaanin Tned
TeasBanatuneunsldunfedoyadsd
1. feyawsfiwediasiu (nitial Parameters)
AIdeidenldyadeyan1snilinesdmiun1suaNUaILUY GEV (Location, Scale, Shape) v@s
USunaslugeanseiu s aonflenfioainensyues lneg1adgrudeyainuaideves winln lvenes uay
g [1] Faduteyaiildanmsiienegituudiass CMIP6 meldanunisal SSP1-2.6 way SSP3-7.0 Turg

]
v

?Jﬁ 23 aUUN 1 4n91AY - LUWYIgU 2570



20

auAnzeglng (A, 2563-2589) uagrunszuIUMIUTULARNARIAIAA DY (Bias Correction) mumdn
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sufumsdrasamgmsailunnvinguussfiemada Monte Carlo lneidsugaddsaeuiiamnes
(Python Script) ilosduntsdad

1. midmﬁaaémmz%meﬁmmimt,u'uau (Random Sampling with Uncertainty Analysis):
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4.4 N5IATERAULERS (Risk Analysis)
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5wﬁau§i’uwé’uLLazﬁunéﬂuﬁuﬁqLmamﬁwi’mwm iefuaeenundy "Aranuinazdued”
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5.4 UTUNANMULEeIEAUNANIA (Regional Risk Context)
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    P  G C M , d ∗ =   P  G C M , d ×   𝜇 (   P  o b s , m )  𝜇 (   P  G C M , m )


    P  G C M , d ∗


    P  G C M , d


  𝜇 (   P  o b s , m )


  𝜇 (   P  G C M , m )


  G  ( x ) = exp  { −    [ 1 + 𝜉 (   x − 𝜇  𝜎 ) ]  − 1 / 𝜉 }
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    x  T = 𝜇 −   𝜎  𝜉  [ 1 −    { − ln  ( 1 −  1  T ) }  − 𝜉 ]
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    x  c r i t i c a l


  P  ( X >   x  c r i t i c a l ) ≈  1  N   ∑  i = 1  N  I (   x  i >   x  c r i t i c a l )
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  x ( F ) = 𝜇 −   𝜎  𝜉  [ 1 −   ( −  ln ⁡  F )  − 𝜉 ]
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