JNEIIK RS BAOREE B8 ROl M K®y £%

Hydrological Studies on the Comparison and the
Derivation of Unit Hydrographs in the small
River Systems.
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Summary

This studies were conducted to derive synthetic unitgraphs and triangular unitgraphs
-correlated with watershed characteristics which can be used to the estimation and control
of flood for the rational development of Agricultural water resources. Derived Synthetic
unitgraphs and Triangular unitgraphs can be applied to the ungaged watersheds were
compared with average unitgraphs by observed data.

Seven small watersheds were selected as studying basins Han, Geum, Nakdong,
Yeongsan and Inchon river system.

The results summarized for these studies are as follows:

1. Average unitgraphs by observed data and dimensionless unitgraphs for synthesis

were derived for all river systems.

o

Pe+k discharge per unit area of the unitgraph, qp, was derived as gqp=1(¢-389-0.0424L8

with a high significance.

3. Formulas for the base width of unitgraph of 50 and 75 percent for peak flow for
each water systems was adopted as Table 5.

4. The base length of the unitgraph, Tb, in hours in connection with time to peak, Tp,
in hours was expressed as Tb=4.3Tp.

5. Peak discharge, Qp, were obtained as Table 6 by the Triangular form to all subw-
atersheds.

6. Relative errors in the peak discharge of the synthetic unitgraphs showed to be 7.3
percent to the peak of observed average unitgraphs except errors of peak discharge
for Yeongsan river system. This indicates that Synthetic unitgraphs for the small
watersheds of Han, Geum, Nakdong and Inchon river systems can be applied to the
ungaged watersheds. On the other hand, It was confirmed that the accuracy of
Instantaneous Unit Hydrograph with only 1.6 percent as relative errors was appro-
aching more closely to the observed average unitgraph than that of synthetic unit-
graph with relative errors. 23.9 percent for Yeongsan river system.

7. Errors in the peak discharge of the triangular unitgraph to the observed average
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unitgraph showed to be 0.6 percent to 7.5 percent which can be regarded as a high-
precision within the range of 200 to 500 km? in area. On the contrary, application
of triangular unitgraph within the range of 200Km? in area has defined as a unsu-

itable method because of high relative errors, 26.4 percent to 61.6 percent.

#® W

=ele) &iFel YA B9 LBEHS ME AO
o inek Eitevel ZE%S BiEs B FHEEe
ZiEd A 22 REFELE AP £ERAKE 2
B A MRk, TRAK BEBRAK Fog 2
Fitol ‘éi BRI Qe BFEold, $duvae
EEgl 1, 159mm4 ey g BkE Rz
Emie} WEH KERE /1A
7ol R KEL 907Emie] Rigd) ),
TRE -8 kb A= EREEe
e =3 pEke iﬁ"a’m TH%E
I 6~8U T g FERkES & 7P Wejr] A
o Foitiked A EAH 7J<§ﬁ4 #AXE 7HH
.0@%01 f-eivkebe]  [EREHE HEAE
9ol BUCERRITA] W o] A A RRakERe)
kel HE MHRBRE KES RES
s fg dolch 2ok 2o KERY HRE

AAA = KT dokE FEdGeEd dz o &
A M= doEs HEEe] LEA =g, $el
o) mHs mEIel Bk dE dokE HES 4
A e HERER FE} LREE Y od 2F
shoFEEel SuZsk A4 A Bnse B ¥
= Hzde BZifeld, Fad K HRAAM T i
HAFatez HEE amel weEdA= =&
vk Aol Ay e 2 FASZ 9+ Snyder®y
el ETEMY K HEUE SEEENS FE
el 3 BAMEEA =A%Y BE5e EAs
Aol ERTHOEY ¥4 ZARECES SR
T ool Er ARECES HBARS MiTzd §

O

L
-

B
:\

iT
sy LF

R R N
% e L §

ol % HE RRFReZE BESRAMAA )
WIKARE Heoz MES BRI Ky AlyA
Ye B A KABENERE 2¢ ¢ 9

I, SRIT, ARIL, BuUnT 2 D)L §9
5 AR T REE @t

I.oFE =

HUrEeE fIASE KB HEY BREE
T AU Ry R W& A% BEUuEGES
feiigel o BARR 28 2 HEEtEd 38 B
B #Epnnel MRMAR 2 i wiRel 8 EF
g 7 3l AREMEY B8R FoE KBE £ o
ek, Bernard(1935) ¢ 3E OhioFo) 674
e #Hpo: HuRELIHEESE RE(Ged
G.T. McCarthy(1938)¢»00= g} Connecti”
~o 22 ROl 3 S BVE HARE KHE
wE, EWEE 2 RERNES 1Y MBEEEE
| MIRER FSEAS FRS ERIRSS 8
WHE bz MEe PP Snyder(1938)
A A Applachian Fimel A BE{IEE 30 HN%
2l HER, RERE 2 MK EAFMoE aK
&9 2.5 R. Morgans} D.W. Hullinghors(1939)
= 325 Upper Susquehanna 97} #igke] Al S curve
FHEel S8 HEirE fRe @t o, Laden,
Reilly s} Minotte(1940)*s} U.S. Corps of Eng-
ineers(1948)> =zz] & Taylors} Schwarz(1952) %
R.K. Linsley(1958) ¢# ¢ Snyder fHiEg A=
shed MRl U REY WTEBES BTANZ &
3] ETEREOO A3 REARS 50% 2 75% i
B sty HHMEY AXFEe g KRz
o ok HAe] B A5e 98 Commons
(1948), Mitchell(1948)S.C.S(1957) Victor Mockus.
(1957) Foll A ERITHEMES 28] AR
o H—-EHE(T.A.D)o B#E F =z Clark(l9
45), Johnstone(1948)<V, Eaton(1954), O’kelly
(1955), Nash(1956)(1957)(1959)¢®¢® =5l Laure-
nson(1958) ' Fol &) HMEY Bl HREH
Aot G e FAE LY KR o
¢ HEREE SRl ARSE NERAA WA
v Ef A% mEEaRS S8 2 AXREA
Z ol R yifrell A% SRENE R ZOHE
fES Pt ZTA A

4740~



AN B RN W el WA kBN EE

I. =R8E" % SRBE

1. EARH
& ool R AFMRE KT, ML AR
T, UL, SRR T RO E MR
Mol A3 AWE FHEZAE BBEHE 6
5 BEERAS 4ERAT hRMEES SEHET
S HAERGed kir Kk EURHE BERR
Aftl A 53 SEATS EEKEZSH W RSN

}'/Banw(ﬂ sung )
~ ‘ 2

4
/ N
AR | — —— @/ )
= ®
.) . Jang howon “
O raingage ~, ~ e\ -
® raingage (recording) °
® streamgage
SCALE
ot 5kn

Fig. 1. Rainfall and Stream observation
Networks for Han River Basin
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Fig. 3. Rainfall and Stream observation place for

Supyung Stream of Nakdong River.
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Fig. 2. Rainfall and Stream observation
place for Koeun of Geum River.
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Fig. 4. Rainfall and Stream observation
places for Hwasun and Ipgyo of
Yeongsan River.
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Fig. 5. Rainfall and Stream observation place
for Kochang stream of Inchor River.

Table-1. Watershed physi-nl characteristics for small Watersheds of Each River system

' Sub i Y Lcngth JS]ODC of Averagel o !
River i Water— | Area ;of main | main | basin | Shape Eievab . Shage Relief
System o i (km®) ' Stream | Stream  width | Factor ion | “heP Ratio
2T R (mkmy (km) | | .
Han Sanwolsung Blet ol 1.82 3.3 L.27 T0~:50, Dentritic 6.1
. i : R i \ ~ o hape !
River 'Janghowon 470.7 1,46 B 1.8 028 0260 o 8 Sd}fape 3 4.8
Geum River Koeun | 5.3 s s sl 0.9 ccwa@“D”“Sf;t}g L9
Yeorgsan ' Ipgyo | 140, 7. 19.3C 6,09 7.3§ 0.38 60~360 Fan shape 15.5
v e ' - “h pa % o _34q Dentritic
River ! Whasun 077 .03 £.858 i”w, 0.24 40~.340. shape 15.0
“Nakdong | o , . oy Sonwgon Dentritic no ¢
River | Supyung | 84.3) 19.40. 13.59' 44 0.23220~808 DU 29.9
fnchon i Kochang | 2056/ 2270 w6 9.0 040 10~139 Fan shipe | 6.2
a9 shed pEESTA ok aﬁ M@z si—A0 F A el e & MEE
2) REBME FR o REFES THEe RIARE HEwHEY By

KFRF TENFE] 98¢ A2 8 SEEMe fiEel] o8] fFHMEES REMEDS mEE RS
st B EE o] BF S-curve Fiko| FiEzid 28 Ao}, @9 (Table 2, BE)

Table-2, Characteristics for Auerage Unitgraph (¢,=2hrs)

Average Unitgraph

River system | Watershed ! (ﬁgsf) -
| ) Qu(mefs) | Ty(hrs) | Ty(hrs) | Lychrs)
Han . Banwolsung ; 266.0 64.0 2.2 35.3 8.0
River _ Janghowon L 07.0 10.2 3.6 9.3
Geum River | Koeun ‘ 25,3 25.7 | 5.8 24,8 3.8
}
Yeongson | Ipgyo 1420.7 57.7 .5 2.3 | .3
River | Whasun 7.7 43.5 ' 3.5 20,0 2.1
Nakdong River { Supyung ‘ 34,3, 23.2 i 5.4 28.9 5.3
Inchon River | Kochang 205.6 0.7 ‘1 2.2 3.8 7.5
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Table-3, Dimensionless Unitgraph Ordinate for
Hwasun Stream of Yeongsan River Basin

T Q1 T 9
Ts ; Q» T» Qs
0.00 0.00 | 367 | 0174
0.33 0.350 |, 4.00 0.116
0.67 0.710 4.33 0.089
1.00 1. 000 4.67 0. 063
1.33 0. 960 5.00 0.055
1,67 0.824 5.33 0.033
2.00 0.645 |  5.67 0.035
2.33 0.509 ! 6,00 0.020
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Fig. 6. Dimensionless Unit Hydrograph for
Hwasun Stream of Yeongsan River Basin.
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Table-4.
each water system

Derived Base width of Unitgraph of 50 and 75 percent for peak flow for

Base i
River Sub Area Pffg; of ﬁ%a;fper len%th \75% Q) Wi 50% Q» Weo
: ; 0
System Watershed ‘ (km?) ‘ﬁ,’}'{%’Ag;‘,‘Z, Ungtgzx:- (m*/sec)l (hrs) |(m*/sec)| (hrs)
| apn, b
Han Banwolsung 266.5 64,0 0,240 35.8/ 48.00 7.50[  32.00 10. 5
River Janghowon 470. 2 107.0 0.228 38.6 80. 25 9.00 53.50 13.0
Geum River | Koeun | ey 257 os0] 248 1928 ses| 1285 80
Yeongsan Ipgyo 140.7 57.7 0. 439 26.3 43.28 5.60 28.85 7.20
River whasun 97.7 43.5 0.445 20.0] 32.63 4,277 21.75 5.76
Nakdong River| Supyung 84.3  28. 2| 0. 3353 28. 9} 2115 4.74] 14 10] 7.69
Inchon River | Kochang | 205, ¢ so.7t 0. 247] 31.8[ 38. 03[ 6.0 25. 35! 9.67
75 % AR oo %S BEES R SR Table-5, Unitgraph width 50 and 75 percent
= Table-4, 9} 7}, of peakflow
Sl SRoME] 3 =) =
i) EE‘%‘_ EWEN ik 2 EERHEwe River system ! W Woi~ds
2y IR BaEERe] REIy = Ed o9 '
WEe A4 RETIREAA BRYE Hg@e dan River | -LJ180 2ZT
75% R 50%) FHEIe LEKEY FHIE Wi .

o e i Geum River | _0.5980 0.4427
W& Ret BRBENES BRH A%} HHRN gt gy T
#E WA= FHW3w Table-5 2 Fig. 8.9.10. . 2. 3464 1. 8587

Yeongsan River —Tooth T 0.0888
11.12. 3} 7}, o] & Snyder7} 2E Applachian 2 e
: 1. 7775 1. 3496
WS Bpoz KM W°°=qZIL'?" W"=q—fﬁ9.* Nakdong River 2,118 PR
B (20) Zean T Y TS . 2. 6903 1.7108
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Fig. 8. Unitgraph width of 50 and 75

percent of peak flow for Han River
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Table-g, Characteristics of Triangular Unitgraph
River SUb- Q (m*/sec) T,(hrs) ! T, (hrs) T,(hrs) i L,(hrs)
System Watershed ? ¢ ' ’ ’ i '
Han Banwolsung 62.2 30.1 24.1 6.0 5.8
River Janghowon 107.7 30.5 24.4 6.1 6.7
Geum River Koeun | 18.9 ’ 2.4 | A5 | 5.9 | 4.4
Nakdong River Supyung } 17. 4 ‘ 29.1 | 23.3 ‘ 5.8 ] 3.8
Yeongsan | Ipgyo ! 37.2 f 30.3 i 24,2 i 6.1 6.1
River } Whasun } 16.7 | 29.3 | 23.4 | 5.9 4.2
Inchon River | Kochang l 46,9 i 30.7 | 24.6 ] 6.1 6.9
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Table-7. Comparison of Synthetic Unitgraph and Triangular Unitgraph to the Average
Unitgraph in the peak rate.
. ] : . T T Error to the Average Un.
River Sub ‘ Area i,,,,, o Etfik Rate (m*/sec) _itgraph in the peak rate
Svs s Ly Average iSynthetic  Triangular : Synthetic ' Triangular
ystem W atershedl (k% 3 UG LG UG U/G | U/G.
 |Banwolsung =~ 26¢.° 64,0 €08 ' 2.2 5.0 2.8
Han River | 1.0 onowon ! 470.2 1070 98.3 | 107.7 8.1 0.6
Geum Riv: - Koeun | 85.3 25.7 | 23.5 | 18.9 J 8.5 | 26.4
— ! — —
Yeongsan  Ipgyo 140.7 57.7 1 45.90 37.2 | 22.0%! 35.5
River Whasun 97.7 ) 43.5 ‘ 32.2 16.7 1 28, ‘?*i 61.6
Nakdong | supyung | 84.3 | 2.2 25.3 1‘ 17.4 10.2 | 22.3
Inchon. p | Kochang f 205.6 | 50.7 48.2 44,9 | 9 | 7.5
Mean ! — ’ J‘ 7.5 |
v Ommited from mean
ERENEY KERES RFRECES KBS L
el REMTIGRET 10524 HFERE 10%%
80 —~ Average Unitgraph
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Comparison of Average unitgraph,
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ular Untigraph at Banwolsung of
Han River Basin
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