UNAALD
T 143984
mﬁﬂﬂmﬂsmlmauawmsasnnswﬂwumuaaumwmmauawwduwmaammw Ins1er
mmmlmsuuaumaaﬂsMﬂuwmwmm"lﬂiﬂm'ﬁgmmmsﬂ aniiias A 19 luns
v vy v v, v
Insevegluguimamilevesdszmealng T8 nnuisdu 5 aoiil SvnaRuiismh 426
= = n’/’ ' U : o c!’ 9K < 3 o =3 ‘:;
09 730 i lawas asegluquirteuasds wgduilalunisdnelddatenmmzwigi
v 1 4
nalugaggimainmniu 5w 25 wgry
yy v 4 . o ¥ 1 o w1 e a o Ve o
ldasensntismianiniuuy Bmivdmsuguilwasgui@edeswdu uagldSnszd
Qo L 1 = e A v Oy 1 W o ey
anuduiubszninnaniadasnts Inagegavesns nitamizorivh (t) NudnyuZ TR
' : o o J t as 4 & ' 4 P
vamomneesgunih (LL/Vs) HazANUAURUSIENINGATIMS Inagagarenilamitonud
o o aa o 3 o o da dy
q,/A) luiedduveanainiiasaims Inageqa ) lanuduiusaai

1.3625

v
= 0.001 (LLC/\/S)‘ . g /A = 1784 (1) dmSugmiille uay t = 0.0003(LL /\/S)"‘°2

1.0876

t 4
9/A=1777 (1) " dmiuquiile-Tasiuny ”lﬁ'ﬁmammm'luuuuawmﬂﬂwwuwmum

' da J‘g U T Y ' @ ' £
MINAUATIEHUU W'U’ﬂﬂﬂi‘]ﬂ'li1Hﬁ1u¥idﬂuMﬂ’liﬂJi‘lJi')Ulﬂﬂﬂ’ﬂﬂﬂi']ﬂ'l?111?1114‘15'337]10

t aa a o 4 ' : 4 o o e o
Idausuuz it msinssdnsminianizoiwih o3t yaounsy wazaumsanyduius
v a I & 1 oy ' v : 4 [ : 3 ] 1
ITNINMIT MR YRINT NI azgni aasatunsnilamioihv 1 2muae §i
g - s & 55,8 2 4 o v 4 a2
AVINMIANYIATIL 1tudsenunisnmusah ladnswvilanyanimiesnuuy

b 4 ’ s 8
dmfuguibin luiimsIathm lumamilovestlszmelng Tamawazluginige$:1
Abstract

In this study, a bootstrap method for estimating multiple-storm unit hydrograph and for analysing
uncertainty involvea was nropnsed. Five watersheds in Ping and Wang River Basins in the northern
part of Thailand (areas ranging from 426 - 730 square kilometers) were used in the analyses.

Twenty five storms occurring in the flood seasons were seiected for the study.

Dimensionless unit hydrographs for Ping River Basin and for the Ping-Wang River Basins
combined were proposed, together with the regression equations relating the time-to-peak (t,) and
peak flow per unit area of the unit hydrograph (qp/A) with the physical parameters of the catchment
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area, namely : t = O.OOOI(LLC/\]S) and q /A = 1.784 (tp)'l'm7 for Ping River Basin (alone), and

t =0.0003(LL /\/S)"2292 and qp/A = 1.777 (tp)'l'om ,for Ping-Wang River Basin combined. From the
p [+
uncertainty analyses, it was found that the rising portion of the unit hydrograph was found to be

more uncertain than the recession part.

It was suggested that the procedure for evaluating the unit hydrographs by the bootstrap method and
the regressive equations relating unit hydrograph properties with catchment physical parameters,
and the dimensionless unit hydrograph developed in this study could be used as an alternative basis
for estimating design unit hydrographs for ungauged catchments in the northemn part of Thailand,

especially in the Ping and Wang River Basins.



