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Abstract

This study aims to 1) analyze daily rainfall by creating 24-hour
rainfall lines, and 2) estimate surface runoff in the Nam Lik
Watershed of Vientiane Province. The study used 4 rainfall
measurement stations: Kasi, Vang Vieng, Hin Heup, and Phon Hong,
with 15 years of data to analyze the maximum rainfall in the annual
cycle and create a 24-hour rainfall distribution layer. In addition, this
data was used to estimate the daily surface runoff in the Nam Lik
Watershed. Using three methods to calculate Log Person Type III,
Gumbel method with calculation and Gumbel method with graph, and
to evaluate the appropriate parameter values for estimating surface
runoff using the SWAT Model.

The results of found that the distribution of daily rainfall
intensity is in Vang Vieng, with an average daily rainfall between
11.57-12.87 mm/day, and the average daily rainfall distribution at
Kasi and Hin Heup stations is between 6.29-6.99 mm/day. From the
analysis of the maximum rainfall that can occur in the duplication
trend year periods. of the rainfall measuring stations near the Nam Lik
Watershed, 3 calculation theories. From the calculation results, it is
seen that the maximum rainfall occurs in the duplication trend year
periods. The Vang Vieng rainfall measuring station is not much
different compared to the three stations near the Nam Lik Watershed,
and the rainfall intensity increases with the duplication trend in yearly
periods. The runoff volume estimation at Nam Lik Watershed show
that the values of R?, NSE that formulated from chaning an actual
value of water flow volume and the model measured at Vangvieng
and Hin Heup rainfall station found that R = 0.74, NSE = 0.72, R* =
0.57, NSE = 0.52, the highest daily runoff volume is 945 m¥/s at
Vanvieng station, the lowest dialy flow volume is 7.25 m?/s, and the
average dialy flow volume is 85.98 m?/s. The highest daily runoff
volume at Hin Heup station is 2,593 m?/s, the lowest daily flow
volume is 3.75 m?/s, and the average daily flow volume is 187.53
m?®/s. The highest dialy runoff volume at Num Lik Outlet is 5,024
m?/s, the lowest dialy flow volume is 2.58 m?/s, and the average dialy
flow volume is 313.21 m%/s.
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g198uria3nSurd uiflufigudetigignc iy
N2 9053 LU riarsoUIFUKe 2, 5, 10,
25, 50, 100 J way genSugeLuleagsaug
SUnting .
4.3. naudz Su 1ty g ulnecuuRas
SWAT Model

EuNIUSaIENWYz Dude uauniutgeig
giaGuluesuiensg1ySuliadn dovruuiiag)
SWAT (Islam, 2015) n'sunaugsunju

(Calibration) Qs 4 yn1UKIUNTU (Validation)
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(Fiuda e 299 R%, NSE fitdRanniuduganauty
JeS uaudrmnniudacnnfosy war [ncuy
d129929930Inanny 1 39059 war HucHu
Uz uauesga R NSE ¢ Wenuniuriaing)d
Urd uaurg9gnRre3uiiandncnnya3josotas
UWicdiueRgurS vaesguouia, vr3uruditgate

'
s °

Suciign war vrSumtitmaieSugudougen
fiagniao. vrdumniigignareSuiandncnniia
fucdiuncungofivdusS vaufcautriagHiugy
20, UrduaintmaieSudign car deSumdityg
U3V, WIngouzeyaSnediutd iy
UrS vavguiduesjurd vaud ity 9gn way
sudereSudignfianuiniadn, Weriagznal
SUicdiucgued uaueeguou)ad tdaggSuia
3n. (8900108906997 UG UnIud Va3 1299
Phetaoi et al., (2023), Qe Sisouphanthavong et
al., (2024) $itdigngansofiunaugsunsucUU
a9t ouz Sudsd vauatmesiatugasSuia,
voniy, GuniudngluégiigsSnuasgea R?
w2z NSE fiohawta Gunaudngail tdgsnegrtiu
Jod uadaze Legates et al., (1999), Santhi et
al., (2001), Saleh et al., (2009) Q< Souphomeln
et al., (2025) B JGunwauad tunaudueaniy
goumnsu29a R? way NSE Jeadicouizd utu
naudztSudeS vaunautgespicdagagSus.
5. gu

niudngaSecurI vauiidy cas YrS o
Y teAguiafueslgigteigy1Sngyven) Wicsiuo
nIuNEAeYys vl uate3ui Saorucs ues)
Yr3umditlucdueengenissos tneusS vl
GuRztd o U Tuazmoy 11.57 — 12.87
mm/day €2t N1UNz18Y 10 UKo A
el twuls), NS way fiucdivdasmaag 6.29
— 6.99 mm/day.

AnnauSaenivsS vt ugigni oan
(fnSutusoudniuiing 12e9gen1dS ncmnnia
Dudig triagatugaleiniaSntneyals 3 foge
G100, INEFUNIVEIUDUCH U1 Jen10
SacnniiBugenSgoscuiusSvaditugs
20 wssudnuiingdwanedagtuniutg1gu
Ul 3 genadnid UWiagagateigiasn aas
0O1US U2ejluau i ug S un1US9UDUNILETN
g.

Gugoniudz Juded uaunau tgigoity
ezsutzng1ytrigiiSndiug nautgusS uania
INNIWSNENNADRT (AT IINCUURIASIZ9JIN
Saxnnua 33059 war Fucdu Juedumudigagn
meﬁmﬁ"’anﬁnccmnﬁﬂﬁjom iy 945 m’/s,
YrSuauytmatedudign 7.25 m¥s way
YrSuajatmaieSugute 85.98 mY/s. Ur3uawy
vagignaruduiiandncnnidiuciucdiatiu 2593
m’/s, Uzﬁ.umﬁ’]‘czgmyﬁnﬁﬂ@n 3.75 m’/s (G
UrS it tmaieSusvde 187.53 mYs. Urdu
Uatgg9gne3uiianuandiSnalu 5024 m¥s,
90 2.58 mY/s Ay v uauitgaieSusude
313.21 m’/s.

(v

6. S30ugs
gauzcA 120U d uadaSnzeagan &
UrSoau@usi 2 yuislni SudnaoruSgany
A9naoll wUud 52 2nuy nagdudzineniiv
wingouln waz HtddesustnmunWituwaingou
nwaingowsliy, Razdnwaxia wsunwin
ofig Sz Sn01udus fAeeSutinguciugit]
ngo.
7. (9NERUS198)
AuSuLzeInau. (2016). 9198015 2o
959V, N¥ZVIZUWLINDUUILEZIN (1AL
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MINERYA 4. Junuazman) 3 3K 2933w 59057

Urdauiitlugggn Xtr (mm) Soussuno1ULNNCI19299KcizS N
J £198)

1 2 3 1 2 3
2 149.76 145.38 148.36 147.83 0.62 -0.31 -0.31
5 183.04 210.51 212.81 202.12 -10.29 4.77 4.77
10 203.34 240.26 242.24 228.61 -11.99 5.50 5.50
25 227.42 277.85 279.44 261.75 -14.17 6.40 6.40
50 244 .47 305.74 307.03 285.75 -15.72 7.03 7.03
100 260.92 333.42 334.42 309.59 -17.17 7.60 7.60

MINEA19N 5. JunJuEMSa) 3 36 2933wl Siucdiu

UrSuauiindugign Xtr (mm) gousSsunorULnNci1g2eJiriazdn
J QEERA)

1 2 3 1 2 3
2 103.92 114.97 97.36 105.41 -1.43 8.67 -7.95
5 134.51 206.21 146.19 162.30 -18.72 23.83 -10.45
10 154.00 247.88 183.12 195.00 -23.49 23.88 -6.28
25 177.85 300.54 231.95 236.78 -28.43 23.73 -2.06
50 195.18 339.60 268.88 267.89 -31.40 23.61 0.37
100 212.24 378.38 305.82 298.81 -33.88 23.50 2.32

MINERYN 6. JUNFUAALMS) 3 3K 299310 TwWUlS)

Yr3uanfBulen!:© Xtr (mm) ‘ _ JousSoundLNNCII29riazSN
J QREEN]
1 2 3 1 2 3
2 112.44 110.69 92.211 105.11 9.01 0.82 -10.81
5 162.26 202.99 120.41 161.88 8.33 10.11 -21.41
10 196.68 245.14 141.74 194.52 10.40 8.67 -22.26
25 241.34 298.41 169.94 236.56 12.30 7.00 -22.66
50 275.44 337.92 191.28 268.21 13.48 5.88 -22.86
100 310.28 377.14 212.61 300.01 14.59 4.84 -23.08
010127980 7 KerngBugeniutiuaizegurS uauatos SWAT-CUP
. . g1szyen finhdus
A0 INdncnnia 5 5
R NSE R NSE
1 33059 0.5 0.5- 0.65 0.74 0.72
2 fludiy 0.5 0.5-0.65 0.57 0.52
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