B M9IANTIMENANARTYIN TN 31 (211L7 3) Aueneu — SWnAN WA, 2569

- BURAPHA SCIENCE JOURNAL Volume 31 (No.3) September — December 2026 Research Article
BURAPHA SCIENGE JOURNAL
ISSN 2885-0983

mMsATzRANNdNanIslszanaalSinanidusnasntalusgegauas
YiNaINAENUAR UL
Frequency Analysis for the Estimation of Annual Maximum Three-Hourly Rainfall

at Don Mueang International Airport
1n18s Aanalaena
Nipathorn Kitpanichayakul*
nsngATENINe ngawnEiILAs Usznalng
Thai Meteorological Department, Bangkok, Thailand

Received: 5 May 2026, Received in revised form: 31 July 2026, Accepted: 13 August 2026

Available online: 9 September 2026

(> ]

unAmnea
G’slqﬂ'szmﬁuazﬁm: nesgARiaNIngInetiu nangelasdngn An1snandnlun1smniauaaeauanIneInIA
Uianawadu mengnanfainaienisiu maudadeuanmennadefidusuamasenistiv paderiue
212989AN"39ATeLANENTan (World Meteorological Organization: WMO) WATZBIANNTNITUNAFUT UL se N A
(International Civil Aviation Organization: ICAQ) L‘WI@mﬁumgum?1ﬁﬂ?ﬂﬁiﬂﬂiLau@Wﬂﬁﬁ (air navigation service)
Widpoulaeniauarilsrdniningean Lwiﬂ“\‘iﬁmmfmmumﬂﬁ'@ﬁmguma?u?mﬁmmiﬁm?mmmmmﬁmu
??i\‘uﬁmmmau%ﬁﬂmLﬁ'mﬁumiﬂixmmmﬂ?uwmﬁwﬂuzgmmﬁmw%Lﬁm'%u ieAnsAnEznRaLEu
iﬂﬂlu@‘aqm memﬂﬁm?ﬁqgﬂLL1_|1_|'17immmmﬁ’ﬁm”umiﬂi:mmmﬂ?mmﬁﬂdu@jmm dvuguayuiawig

a

NeadeeiunistEmednniamineansunLdunminaniaanu WnglasanenufiRnusugalasanginisiy

99

a

santuuanelunsiaunnsliuinsansanmeaeneasgsasananisiu naugsRasanen
AR UNgIAn: umndeyatBunnninduneandalig vineaniAeueeuEes ALsRaUNNIAN W.A.2524
nuReusuAu A, 2567 1ndnvin et lugtuundeyagrnanen e liiALFannmnu gegaiies 1 A1 2estlti]
o | . X o 2 9 H | = A A 1%
AMIAIAIAIA (F8IN91 annual maximum series Aty To3atFunaniug geaaluusiasdaziliies 1 54 uaz 1 198
ldl ° o o val o 1 i’/ Qy 1 ' o ° = ldl 1 o [ ! .
MMemeadn i liRawIudeyaiadn 44 A1 winduauulnsumadeya Auwinianaunazdusnnndi (probabilty
of exceedance), ALNMTNAAT (retumn period), AN frequency factors NFanasANNTNaudud WL RMEiANND
(frequency analysis) WaziFunnidndusaaindaluegegaaasd nlszaundnldainnisuanuasaonuiiaziiu
VINMImagaLNInzangLaiing (goodness-ofittest) Aatati Anaaaylaauaas (chi-square test) MazAuiiadnAty 0.05
TunmsmnmsuanuasauasduimnzandmiunmstssanaenBinnandunesuda g gaaedd duseugarioe
nannaun s Bannaiumsandaigegarestinlszsnoanlsnuaumefied e lddmiuiszunnse
rnnuiunasniolegegaaest oy munafisg) ineneAsnuneuiies
nan15398: NanalTuumeandaliegagael] iWesuwnaeman wudn Ysnnnineug tsngsiaus
4 =< A o o Al A o A o o . H >
weulANDUARUIUINAN LTRANgAR e TIENEY HBAuUNANINAIRMATA wudN Ysunaninu dsngseusion

R99aAN 07:00 U, (UFHUNEURTANFLE AT 04:00 D4 07:00 1) D4RAIRTIRTAN 04:00 1. (LFHINHBATANFIWA

955



B M9IANTIMENANARTYIN TN 31 (211L7 3) Aueneu — SWnAN WA, 2569

- BURAPHA SCIENCE JOURNAL Volume 31 (No.3) September — December 2026 Research Article
BURAPHA SCIENGE JOURNAL
ISSN 2885-0983

1981 01:00 114 04:00 14.) L@iuﬁmﬁ@m U 1907A299TAT 19:00 1. (ﬂ?mmﬁ’mmmu%\ulﬁi 1981 16:00 D4 19:00 14.) UAZIIAN
R99adAT 22:00 1, (ﬂ?u’]mﬁmmmu%ﬂuﬁi A1 19:00 D14 22:00 14.) s uunAIATE TR YA widn UFno
e ﬂifmguﬂ'u%mmﬁuﬁ 21-31 928N NANINAABLINNIZAFLIATNA FuadAnasadlaauand fszduilnddty
0.05 W41 MsuanuaIAstinailu S eniflesdussmiiany (Log-Pearson Type-IIl Distribution) tun1suanuas
AanazluRand LNz uA B unnsineh vienmesuneuias (0>0.05) g1l I Ng 1S
nsszannuAn BanosiuE o AunnsAedn Ae P = 19.921In(X) + 54.113 lne1 ¥ D Bananineus ilszanng
A (NN ey X ulu ALINARATY ) Banourinus flszannanld Aaunnadiagn 1023 windu 54.51 .

AAUNAATI 10 T winfiu 99.98 1. LazNALNNSAAEY 100 T winfiu 145.85 U

1
=

#5Uunan1sviniqe: mm'ﬁmﬂ?mmﬁw&lumﬂmm%’q‘[mzg\aa;mﬁumﬂ WuI e udangaluheuiueneu lasuun
ANNAIA?RIR wWudn dsinguainde o 198IAT9ATAT 19:00 14, UAZIIAMIIATAT 22:00 . uazidaduunmNTas
Fufituue wudn ﬂifmglﬁiuﬁm')ﬁuﬁ 21-31 Taaieu mauanuasanahazdufimmnzandiusumslszana
anasniiu e uneuiies Aa masanuaspaainaziuiunfeniesfulssnnians Banasisu
filszannuenldl fienumaiiedn 1.02 T winu 54.51 ua. fenunaiiesn 101 vy 99.98 2. uasAiPLNTAATA

100 T winfiu 145.85 s

AdATY : gadeyagegaaest; Bxnnuiy Auniafiagd; nsuanuasaRiiazily; nasziANd

a9

Abstract
Background and Objectives: Flood events occurring throughout numerous regions of Thailand have engendered
considerable detriment to human life, private property, and the broader national economy. Regions of pronounced
economic importance, most notably airport facilities, have been rendered incapable of sustaining normal
operations, thereby precipitating flight delays and, in the most severe instances, the cancellation of scheduled
services. The Aeronautical Meteorological Division of the Thai Meteorological Department, functioning as a
governmental entity, is principally charged with the observation and reporting of meteorological conditions at
aerodromes, the provision of aviation weather forecasts, and the issuance of advisories pertaining to
meteorological phenomena deemed hazardous to aviation, in conformity with the regulatory frameworks
promulgated by the World Meteorological Organization (WMQ) and the International Civil Aviation Organization
(ICAO). These functions collectively serve to support the provision of Air Navigation Services, with the overarching
objective of ensuring operational safety and maximal efficiency. Notwithstanding the foregoing, the prevailing
operational framework remains deficient in informational resources requisite for the effective management of water
at airport facilities. In light of the aforementioned considerations, substantive scholarly interest has emerged
regarding the estimation of maximum rainfall magnitudes, with particular emphasis on airport environs, with a view
to elucidating the characteristics of maximum rainfall occurrence and to identifying an appropriate analytical model

for its estimation. The findings of such an investigation are anticipated to furnish supporting information to
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stakeholders within the aviation industry and to meteorologists engaged in the practice of aeronautical
meteorology and are further intended to inform prospective developments in the provision of aeronautical
meteorological information services under the purview of the Aeronautical Meteorological Division, Thai
Meteorological Department.

Methodology: Three-hourly rainfall data were collected from January 1981 to December 2024. The collected rainfall
data were compiled and organized into a hydrological dataset. For each year of record, only the single highest
three-hourly rainfall value was retained, in accordance with the recorded observation times, in order to construct
an Annual Maximum Series. As a result, the Annual Maximum Three-Hourly Rainfall series for Don Mueang
International Airport over the period January 1981 to December 2024 consists of exactly one value per year,
yielding a total of 44 data points corresponding to the 44-year period of record. Subsequently, the probability of
exceedance and the associated return period were determined, together with the frequency factors corresponding
to each candidate probability distribution considered in the frequency analysis. The rainfall values estimated from
each distribution were then computed, and the goodness-of-fit of each distribution was evaluated by means of the
Chi-square test at a significance level of 0= 0.05, in order to identify the probability distribution that most
appropriately represents the observed rainfall data. In the final step, a regression equation relating the rainfall
values estimated from the best-fit probability distribution to their corresponding return periods was derived. This
equation provides the basis for estimating the Annual Maximum Three-Hourly Rainfall of Don Mueang International
Airport at a specified return period.

Main Results: The occurrence of the Annual Maximum Three-Hourly Rainfall, when classified by month, showed
that such rainfall occurred from March to December, occurring most frequently in September. When classified by
observation time, the rainfall occurred at observation times ranging from 0700 hours (cumulative rainfall recorded
from 04:00 to 07:00) through 0400 hours (cumulative rainfall recorded from 01:00 to 04:00), occurring most
prominently at the 1900-hour observation time (cumulative rainfall from 16:00 to 19:00) and the 2200-hour
observation time (cumulative rainfall from 19:00 to 22:00). When classified by day-of-month period, the rainfall
occurred most frequently during days 21-31 of the month, followed by days 11-20 of the month. When the
goodness -of-fit test was conducted using the Chi-square test at a significance level of 0.05, the Log-Pearson
Type-Ill Distribution was found to be the most appropriate probability distribution for estimating the Annual
Maximum Three-Hourly Rainfall at Don Mueang International Airport (p > 0.05). The regression equation for
estimating the rainfall value at a given return period is: ¥ = 19.921In(X) + 54.113 where ¥ denotes the
estimated Annual Maximum Three-Hourly Rainfall (mm), and X represents the return period (years). The estimated
rainfall values were 54.51 mm at a return period of 1.02 years, 99.98 mm at a return period of 10 years, and 145.85

mm at a return period of 100 years.
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Conclusions: The occurrence of the Annual Maximum Three-Hourly Rainfall was found to span from March to
December, occurring most prominently in September. When classified by observation time, the rainfall occurred
most prominently at the 1900-hour and 2200-hour observation times. When classified by day-of-month period, the
rainfall occurred most prominently during days 21-31 of the month, followed by days 11-20 of the month. The
probability distribution most appropriate for estimating the rainfall of Don Mueang International Airport.

Keywords: annual maximum series; rainfall; return period; probability distribution; frequency analysis
*Corresponding author. E-mail: nipathorn.k@tmd.mail.go.th
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WATATLINNTAATN (return period) MNNENe T29RARALLRINT9NATN (average recurrence interval) semdnamRnTd

o ' ]

= e A . o Y g ) = ol o
NvnawintuviTasnnnanaainmualy faatnate LLQJu’]ﬂ'J’]ﬁ’]'Z;]]L‘]J (Guadalupe River) umamimmammmﬂm

209UIHANTY 50,000 gnUAfWAFed N AN 19RAT128MENI0IINNA 8 199 ATELAGNITIZINANEIN 41 1

FEUINATIINUATARIGATINE AMUNIRATIRWINTL 41/8 = 5.1 T e nAmumManatiuazpnazdumnnng,

Hpndninsuuuidudoundueesiuuaziu (Chow et al., 1964) AL AZAIUAITLNAATY AINEHT

T =

Tl

Tatl T e AIunafiatn (1) P Ao Anasinazifluannndy A frequency factors 1MSLINNTAATIZHAAAA
(frequency analysis) aaan1suaniadadnnazidy Wun n1suanuasuuudni (normal distribution), N1FkANLLAY
LULABNUATNAA (log-normal distribution), ﬂ’]ﬁ‘LL’QﬂLL@\‘iLLUUﬁ@ﬂLWH{ﬁuﬂixmﬂﬁ@’m (Log-Pearson Type-lll
Distribution), WaZN1TWANLAILLLANLLA (Gumbel Distribution) (Chow et al., 1964) Aduwan< 1 Table 1 Lﬁ'@ﬁﬂﬂg

N9z UuANLENN LN e 289N1THANLAIAININAZLY (Chow et al., 1964) Aaldnalu Table 2

Table 1 Formulas for computing frequency factors of different probability distributions for frequency analysis

Distributions Frequency Factor (K;) Remark
Normal Kr = xTO__” U=x,0=S,
Yr—HK —
Log-Normal Kr = —Ta 2 p=y.0=S,
y
2 s\ Cs 3 -
Log-Pearson Type-IlI Kr = o {(Z — z) " =+ 1} -1 C, = coefficient of skewness
N
V6 T :
Gumbel Kr = —?{0.5772 +In [ln E]} Euler's constant (0.5772)
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Table 2 Formulas for calculating the estimated annual maximum three-hourly rainfall using different probability

distributions

Distributions Estimated Rainfall mm. (X;) Remark
Normal Xr=u+Kro U=x,0=S,
Log-Normal Xy = exp(Yy) Cyy = coefficient of variation of Y

YT = 7(1 + CVYKT)

Log-Pearson Type-lll Xr = Antilog X M = mean of logarithmic values of
observed rainfall

LogX =M+ K;S S = standard deviation

Gumbel Xr =X+ CyKyp) C, = coefficient of variation

4.N19BATIZHNNADE

Mn1maaaun1aranglating (goodness-ofit test) Aoaati Annaaulaawnas (chi-square test) N9eAy
HedAny 0.05 1a9dayatFunintueaindaliegegaaest Aldainnisauinldainnisuanuasponusiiaziiy
d ooy 4 . 4 . . . ¥ 4 o .
Walileunganisianuatanutnasid Ui saNg LN s A B R audnelu deaneuinnnmagey lagunas
AazfasiInIsilisdunsnIATuIedeya InenN19uAAINNIN9RIEUATAIATUYINAL 20 NN, AA8gATIB4 Sturge

(Sulistiyono et al., 2023)

k=1+3.3221l0og,9(n)

a o e % o o ¥ e AN o way
n An Aundayarisvun iamaanvestFunnm luwdardunsniadunldainnistszanndn dwiuldiu
: . 4 ¥ : o e Y odn sy .
ANANANTY (E;) wazAnniaesdeyaliinnmnuneaindalngegarest uwiazdunsniaduin ldainnismsiadn

awiuldidudndunn (0;) antiu AuniAnadanaasulaawaes angms

2 _ Z (0, — E)?
X E;

mmumumﬁﬂmﬁixﬁuﬁﬂmmm 0.05 A189ANB A% (degree of freedom) Winfiu 1 LlaA UILA lAGLAYFULA

(7
A ¥

RZYINNIMNAN p-value Lﬁﬂﬁﬁmiwmmummﬁﬁm IngaveanfuauNAFUMAN (accept H,) e p>0.05 1A Tana

a

Hnnsuanuaspantnazlumuiaansne 1y LL@Z@ZVT’]H%“H@ \AEANNAFIUNAN (reject H,) 1la p<0.05 uAe Taua

al

P \ Py o
VLNNT—]'}?LLQH wadANENAzLTIUAINR ﬂ’]ﬁ'ﬂlﬂﬂiﬂ

5.mamannsuwa ldusendvi Fananielumeaiudalusgegazesdidwanlaainnisuanuasaaisiaziiy
ALAILAITNAT
o ¥ 3 e v . 4
AU ndaligegaresdinszannanldainnisuanuasaanaiaziiuniounimeasty

nazangilating dasatanasavlagauadsudadniunisuanuaspnuiaziiluiivunzanduiunisszunnidn
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FuNasnHu unaF1ansniAunNInag) ierannsun TENd usun1sUssanmA T NN asineue Tnagunng
wnliuildaziansonaindn R idnlng 1 sunfige dauassliiudnannisils daonsnideneiesnenaziin 14

dszannuAntBannaielus o aunadingsine) 1o

Result
a H o L aa =2 A o
ﬂ’]ﬁ‘Lﬂﬁﬂ?“qmu’]Nu?qﬂﬂqNTQIN\T@‘\TQﬁﬂ‘ﬂﬂﬂ FINLE LABUNNTIAN W.A.2524 DILABUIUINAN N.A. 2567
A a 2 \ , P A o~ =2 A = a H
LN@W“]']?M’]Lﬂu?’]ﬂLm@iﬂuLLm@zﬁ’J\i WU °]]"NLﬁﬂuNu']ﬁNﬂQLm@qujﬂﬂ’]ﬂN Lm‘ﬂqujﬂﬂqﬂNLﬂmﬂ?quuqﬂluﬂ
a A A 2 A s 44 a K P , oA s =
lﬂﬂ‘ﬂ?‘!ﬂ ﬂQQLﬂ'ﬂuNQuqﬂuﬂﬁLﬂ'ﬂuﬂ\iﬁ"]ﬂﬂ Lﬁ'ﬂuﬂﬁ‘ﬂgflﬂulﬂ ﬂﬂ?‘llf]mu']&lu”l Nqﬂmﬂ;ﬂ LASTINLADAURANIUIANDILADL

AaNAN Ihauiuenaui BN 1nfiga (Figure 1)

MONTHLY FREQUENCY OF ANNUAL MAXIMUM THREE-HOURLY RAINFALL EVENTS

| I I I
4
o -l l--

JAN FEB MAR APR ocT NOV DEC

FREQUENCY OF EVENT OCCURRENCE
o

Y

MONTH

Figure 1 Bar chart shows the monthly frequency of annual maximum three-hourly rainfall events

FREQUENCY OF THE ANNUAL MAXIMUM THREE-HOURLY RAINFALL EVENTS, CATEGORIZED BY OBSERVATION TIME

10

8

6 -

| I I

| I I
0 .

0700 1300 1600 1900 2200 0100 0400

FREQUENCY OF EVENT OCCURRENCE

OBSERVATION TIME

Figure 2 Bar chart shows the frequency of annual maximum three-hourly rainfall events, categorized

by observation time
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HaNAINANHRUEN TN ALBFNINEILY ANHNAIRIRTA WL 1BAIRTIRTAT 1900 (UFHNUNNBAT AN AIWA 1AN
16:00-19:00 14.) LATAIAIIATAN 2200 (LFUIUUINBAZANFINALIAT 19:00-22:00 14.) 1A AUTN U R mnﬁzgm
(Figure 2) WAz B NANTUNANTHULANTN ALTNI U WY ATNTI9TUANIMUA NUT AaUATUR 21-31 2894A8U

AnLERnnnel 1nfige sesaendususdun 11-20 2enen (Figure 3)

PERCENT FREQUENCY OF ANNUAL MAXIMUM THREE-HOUR RAINFALL WITHIN SPECIFIED DATE RANGES

Specified Date Ranges
m1-10
45% 11-20

m21-31

Figure 3 Pie chart shows the proportion of annual maximum three-hourly rainfall events, classified by specified

date ranges

ANUITLAN frequency factors AatIgRINITLANUKAIANNUNAzLTN Aduanali Table 1 IatA1 frequency factors

Al dauanalu Table 3 uazyinnistszanniA1Bunsincuy foagnsnisuanuasauiiaziy Asuans

1 Table 2 @ananistszannspndunnsinelu Alaannnisuaniasaanutiiaziily sananalu Table 4

Table 3 Frequency factors derived from various probability distributions

No K; (Normal) K; (Log-Normal) K;(Log-Pearson-IIl) K(Gumbel)
1 2.01 4.82 1.86 2.51
2 1.70 4.74 1.60 1.96
3 1.50 4.68 1.43 1.63
4 1.35 4.64 1.30 1.40
5 1.22 4.60 1.19 1.22
6 1.1 4.57 1.09 1.07
7 1.01 4.55 1.01 0.94
8 0.92 4.52 0.93 0.82
9 0.84 4.50 0.85 0.72
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No. K; (Normal) K; (Log-Normal) K+(Log-Pearson-IIl) K(Gumbel)
10 0.76 4.48 0.78 0.63
11 0.69 4.46 0.71 0.54
12 0.62 4.44 0.65 0.46
13 0.56 4.42 0.59 0.39
14 0.49 4.40 0.53 0.32
15 0.43 4.38 0.47 0.25
16 0.37 4.37 0.41 0.19
17 0.31 4.35 0.35 0.13
18 0.25 4.33 0.30 0.07
19 0.20 4.32 0.24 0.02
20 0.14 4.30 0.19 -0.04
21 0.08 4.29 0.13 -0.09
22 0.03 4.27 0.08 -0.14
23 0.03 4.26 0.08 -0.19
24 0.08 4.24 0.13 -0.24
25 0.14 4.22 0.19 -0.29
26 0.20 4.21 0.24 -0.33
27 0.25 4.19 0.30 -0.38
28 0.31 4.18 0.35 -0.43
29 0.37 4.16 0.41 -0.48
30 0.43 4.14 0.47 -0.52
31 0.49 4.13 0.53 -0.57
32 0.56 4.11 0.59 -0.62
33 0.62 4.09 0.65 -0.67
34 0.69 4.07 0.71 -0.72
35 0.76 4.05 0.78 -0.77
36 0.84 4.03 0.85 -0.82
37 0.92 4.01 0.93 -0.88
38 1.01 3.99 1.01 -0.93
39 1.1 3.96 1.09 -1.00
40 1.22 3.93 1.19 -1.06
41 1.35 3.90 1.30 -1.14
42 1.50 3.86 1.43 -1.23
43 1.70 3.82 1.60 -1.34
44 2.01 3.75 1.86 -1.49
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Table 4 Estimated rainfall (mm) derived from various probability distributions

No. Exceedance Return  Observed Estimated Rainfall (mm.) at different distributions
Probability (%) Period Rainfall

(Years) (mm.) Normal Log-Normal Gumbel Log- Pearson-llI

1 2.2% 45.00 117.3 113.2 124.5 123.0 119.3
2 4.4% 22.50 110.0 107.1 114.2 112.2 1111
3 6.7% 15.00 104.3 103.2 108.0 105.8 106.0
4 8.9% 11.25 102.5 100.2 103.5 101.2 102.2
5 11.1% 9.00 102.3 97.7 99.9 97.6 99.1
6 13.3% 7.50 101.5 95.5 96.8 94.6 96.4
7 15.6% 6.43 98.0 93.6 94.2 92.1 94.1
8 17.8% 5.63 93.3 91.8 91.9 89.8 92.0
9 20.0% 5.00 92.1 90.2 89.8 87.8 90.1
10 22.2% 4.50 90.2 88.7 87.9 86.0 88.3
11 24.4% 4.09 89.3 87.3 86.2 84.3 86.7
12 26.7% 3.75 88.1 85.9 84.5 82.8 85.2
13 28.9% 3.46 87.9 84.6 82.9 81.3 83.7
14 31.1% 3.21 87.0 83.4 81.5 80.0 82.3
15 33.3% 3.00 86.2 82.1 80.1 78.7 80.9
16 35.6% 2.81 77.8 81.0 78.7 77.4 79.6
17 37.8% 2.65 77.8 79.8 77.5 76.3 78.4
18 40.0% 2.50 755 78.7 76.2 75.1 77.2
19 42.2% 2.37 75.4 7.5 75.0 74.0 76.0
20 44.4% 2.25 75.1 76.4 73.8 73.0 74.8
21 46.7% 2.14 75.0 75.3 72.7 72.0 73.7
22 48.9% 2.05 73.5 74.2 71.6 71.0 72.6
23 51.1% 1.96 72.6 73.1 70.5 70.0 71.4
24 53.3% 1.88 70.1 721 69.4 69.0 70.3
25 55.6% 1.80 68.5 71.0 68.3 68.1 69.3
26 57.8% 1.73 68.2 69.8 67.2 67.1 68.2
27 60.0% 1.67 68.0 68.7 66.2 66.2 67.1
28 62.2% 1.61 67.6 67.6 65.1 65.3 66.0
29 64.4% 1.55 65.0 66.5 64.1 64.3 64.9
30 66.7% 1.50 59.8 65.3 63.0 63.4 63.8
31 68.9% 1.45 58.4 64.1 61.9 62.5 62.6
32 71.1% 1.41 58.0 62.8 60.9 61.5 61.5
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No. Exceedance Return  Observed Estimated Rainfall (mm.) at different distributions
Probability (%) Period Rainfall

(Years) (mm.) Normal Log-Normal Gumbel Log- Pearson-llI
33 73.3% 1.36 57.8 61.6 59.8 60.6 60.3
34 75.6% 1.32 55.8 60.2 58.7 59.6 59.1
35 77.8% 1.29 55.2 58.9 57.5 58.6 57.9
36 80.0% 1.25 55.2 57.4 56.3 57.5 56.6
37 82.2% 1.22 54.7 55.8 55.1 56.5 55.3
38 84.4% 1.18 53.2 54.2 53.8 55.3 53.9
39 86.7% 1.15 49.6 52.4 52.5 54.1 52.4
40 88.9% 1.13 49.6 50.4 51.0 52.8 50.8
41 91.1% 1.10 48.5 48.1 49.4 51.3 49.0
42 93.3% 1.07 48.2 455 47.6 49.6 46.9
43 95.6% 1.05 43.6 422 45.4 47.4 445
44 97.8% 1.02 34.6 37.6 42,5 44.4 41.2

ANAND 893NN UUNEl L DFRAINN1IRTIATRYTRANEUNA (O) kaTATANNDBILEN ULy R laainnng

tsznnuArsasaunazsduidaaands (€) lulAazdunaniadu

nageulaawAdf fanasali Table 5 way Table 6 AMNANAL

I

v
o

&uFuniamagaunraglatinasuatf

Table 5 Observed Frequencies (O, for various distributions at different rainfall intervals

Observed Rainfall

Observed Frequencies (O) per Interval

40-59.9 mm. 60-79.9 mm. 80-99.9 mm. 100-119.9 mm. >120 mm.

(mm)

14 14 9 6 0

Table 6 Expected Frequencies (E)) for various distributions at different rainfall intervals
Expected Frequencies (E) per Interval
Probability Distribution
40-59.9 mm. 60-79.9 mm. 80-99.9 mm. 100-119.9 mm. > 120 mm.

Normal 9 18 12 4 0
Log-Normal 12 17 11 3 1
Log-Pearson-Il| 11 18 11 4 0
Gumbel 11 20 9 3 1

HaNNINARaLNTANgUaling Aasatiinnasulaaunss NsvaduiadnAty 0.05 ANesABasziviniu 1 A1 pvalue

AAanurnlFatnnisaniasA NEnazluLLLUNG WAL 0.020 N13UANUAYANTNALITULLLAAALENAA WINHU
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0.011 N176ANHAIANNUNIALLTUBLLADANE FAWUTLANNEIN 11T 0.080 LATANITHANBAIAITNUNALLTY
WULANILA WiInAL 0.008 Aduandly Table 7 aann13RansaunAn p-value nel@dauly p>0.05 wuanAn p-value
AruansliaasnisuanuadadiaiiuluufaAN e FAuLszIAnNa N HA1NINNG1 0.05 A1 AgeaNs
a o/ 1 £ % a 1 [~3 = 6 o/ dl 2
annAgIunanddeyadunanineiy Innsuanuasanuiasiduwuudenive fdulsvinninany asnsnagdlaan
. A e o o o . H L
A ntaziduluudeniefduLlssinniany wnnzand miunfsdszanniandinanninluseaindaluegagn

° o

= 1 I 1 a o
141 YINBINIALNTUADULEDY DUWNHULANATY

Table 7 p-values for different distributions

Probability Distribution

Normal Log-Normal Log-Pearson-llI Gumbel

p-value 0.020 0.011 0.080 0.008

4 . ¥ 4 oy . o A ey J -
WatinATuNasinaLY Adszanairn lnannnisianiasaninaziuu LR enieFf Ll sinnigan ez ATLNN R At
NNIN138519n37N (Figure 4) lNBMIAINNANA RS a1 annisuraldndvsunisszanuAdFuninay

Peandaligegaaesd

Y =19.921In(X) + 54.113

Toer ? Ae Ynnnuinelumasndaluegegeaedndssanndnled (un.) uaz X Aa amuniaiag (1) A1 R wiaru

0.9677 amnannisuun i amnsnianldlunisdsssnniifEunanilumnaandaluegegaaest] i munafiag

Relationship between the annual maximum three-hourly rainfall (mm) and return periods (years)

180.00
160.00
140.00
120.00
100.00 - y-Tg.RQ’Z;Hg?;g;;d 13

80.00

60.00

Annual one-day maximum three-hourly rainfall (mm)

40.00

20.00

0 5 10 15 20 25 30 35 40 a5 50
Return periods (years)

Figure 4 Line graph shows relationship between annual maximum three-hourly rainfall (mm), estimated

using Log-Pearson Type Il distribution, and return periods (years)
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, ~ .=i a % - o , o = \
inenAsuaaui e TnenAunaifiaTn 1.02 T (szAuANEnaziiliy 98%) Windu 54.51 1. vunans uusasd
{lanna 98% Naziinlinuiidusaaindainegegaaesduinndvizewindy 54,51 uu. Airunisiingd 10 1
(3AuAINUNAzTIY 10%) Windu 99.98 1u. unnend szt Jlanna 10% NazifadFunauindusagnndalug
494n109T1NNdMTainAL 99.98 Wi, LarAUNT9RATY 100 T (szAumNnaziiy 1%) winfl 145.85 ua.

w19 Tuwsiazl Alanna 1% NaziaFunmuuidusmasaindaiueggaaesduinndavzeminiy 145.85 uu.

AILARI LS Table 8

Table 8 Estimated annual maximum three-hourly rainfall at Don Mueang International Airport for various

return periods

Probability of Exceedance (%) Return Period (year) Estimated Rainfall (mm)
98.0% 1.02 54.51
95.2% 1.05 55.08
90.1% 1.1 56.19
80.0% 1.25 58.56
50.0% 2 67.92
25.0% 4 81.73
20.0% 5 86.17
10.0% 10 99.98
5.0% 20 113.79
2.0% 50 132.04
1.0% 100 145.85
Discussion

aneuzniafiadiunnundumaandaluegegauest vineniAsuneuies wudn aaansveazaan 44 1
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