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Analysis of Design flood in a relalion to Changing
Characteristics of Area by using HEC-1 Model
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Abstract

While there are estimating design discharge, we are in trouble with how to separate
area. Because discharges will be different depending on the shape of area even though
there are same size of area.

This study is for a reasonable presentation of design discharge method where there arc
changing characteristics of area with SCS and Clark theory by using HEC-1 Model

While we were Estimating design discharge with separating area in a relation to Time
of Concentration{T,;) with SCS , Clark method, we found that if there are no variation of
T, the value of a discharge is not changed where shapes of area are different though. And
from the result of analysis with SCS and Clark method, we ascertained that discharge by
the SCS method was more bigger than that of the Clark where Area is less than 100ha
On the other hand, Clark method is more bigger in the more 1000ha
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(Time of Concentration, Te)# #9 A (Area)el et SCS #¥| =k Clark W92 2 &8¢
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B AFoAe ol A W28 Ho] ¢l HEC-1 models o] #8le] Edwe] #9&
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2.1 Simulation A&

A1A Simulation AE¥E F9HE A o] 100ha, 1000ha, 10000hac] L 27|43 YALA go
23 FqEHE st fFAE@AZEe] lhr, Shr, 10hr o]gtm AT EgAzre] BE 7
A D 9382 2f902 Uir F99 TgA|7le] thEd 9 WA agdoz UE 4

+2 TEsE

A2x Simulation 8= £ o ARHe|A FEHH lOOhé, 500ha, 1000ha, 5000ha,
10000ha, 20000ha, 50000hael i Z71&4dd AH £4g0) Zx 2z Fddde et &
HE"AZEe] 1hr, 3hr, Shr, 7hr, Shr, 11hr,A17ke] A9 2 7148 e Simulation 3T,

2.2 Simulation ¥

A|12} Simulationol A& 5 742 2] Stepoz FE3IS 7+ Stepell Watd 7h748) Case WE
Simulation #$vh. Clark ®ae] 28 £4 #2289 A gd B3 YHAES (Table 1)
o4 23 A0 100hatl F¢Z <& S First Stepe #9347 $ATZANS 24
83, 2, 3, 4719 Fafdes Yol Simulationshs Second Stepe §9e) BHAI SRR
Altg A7 A Simulation #vh. o] 218 HME S 1000ha, 10000has] S-delAE Tc = 5hr,
10hre.2 ZhAste HEAZAY. SCOHe A= Clark W3a o] d=hx8% (Table 1)
o 23 SCsY Y TLEGS SC& Lag method(1973)e] 213, Tc=1.667Tg & A}&3la] 22
Haoz F¢ated Simulation SHE

(Table l) Area Input Data (SCS Clark)
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! D1V1d.mg Subbasin T Time of
Classification | Subbasin Arca { CN | Lag time(5CS) | concentration
figures (ha) .. (Clark)
Casel | 1 100 .90 ¢ ... | _ L
First | Case? 2 50, 50 90 e 1
Step | Case3 3 33,333 9 06 |
Cased 4 | 2525025 25 90 _ 06
Second |-Casel 1 W0 50 06
St Case? 2 50, 80 | 90 0.3
°P [ Case3 4 23, 25, 25, 25 | 90 0.15
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A2xF Simulation AT F 7% 2] Stepe 2 FREle 7} Stepel] thate] 452 Case WE
Simulation 39k, 2 ¥ JHARE (Table 2)9F ZX First Stepd 44 «lE £ 100ha9]
A A FH9ELAS) 1hr, 3hr, Shr, 7hr, Shr, 1lhr2l 71 e Simulation HEIT,
Second Stepe] A-¢3= lhre] $9xga 7t tsld 100ha, 500ha, 1000ha, 5000ha, 10000ha,
20000ha, 50000has 22 H&s5te] Simulation A . A 1% Simulationdj A€ 2ol =714
o 9A £4FE 2oda sMgsx, SCS9 TLEGY A¢E #uh o) F dAE SCS
Clark W4 .2 Simulation 3}t

(Table 2) Time of concentration-Area input Data (SCS, Clark)

L Subbasin Time of concentration
Classification '
Area(ha) (Lag time)
Casel 100
Case? 500 .
First Case3 1000 | 100.6), 3(1.8), 5(3), ;
Cased 2000 ‘
Step Caseb 10000 = 36 |
..... — 7(4.2), 9(5.4), 11(6.6) |
Caseb 20000 |
- Case? | 50000 e ]
r L ] Time of Lag timeﬂ o Sub_b;mn -
\ Classification . )
L_ concentration(Clack)| (SCS) Area(ha) B
] Casel 1 0.6
| Case? 3 18 100, 500, 1000, 5000,
Second Case3 5 3
Step Cased 7 4.2
Cased 9 5.4 10000, 20000, 50000,
CaseB 11 6.6

m. d3% 4 g
A% Simulation®] A4} SCS 2} Clarkoﬂ A% A3E 7 Case B2 HFFF 2FAL FF
EF, AFHE &, FYEYALE (Table HF 7o) A stgch
First Step€ Tce] ¥ &7} gl -?1’ HHz g 2 ¥4 FHY9LE Ur H$E, HFRF
4 FHEEY 4% SCSY Clark #¥ o2 Simulation § AT CasedE 2% Z7 Uz,
100hasl £ SCSWRel o 2 golAA T Fdo] ARF2 Clarkddo] AXNE RS
k. HFAIZEE 100ha$t 1000ha A= SCS9 Clark wo] Zgievd] 10000ha Aol

Clark o] 143 e 2 AL ¥ % 9ok

Second StCD“_—' Tcel Hge] ¥MEE FHEAN E4Y9082 Uy 4A$2 Case 8 BE e
WA 4 TR BE Case SHUWE 3 1 AdE Ag & 5 sav_ SCS$} Clarks w3
819 First Stepd @b Ze] 100hadl & SCSubgel e # € Ho|x%, §Ho] ARt
% Clark el 2 e Jeuash %%%%—& 100ha 734-3& 11946}@ Case €A HE 7
A8E L, 100hacl e SCS #¥el Clark ¥ Eok 2F 23, 1000ha olAe SCSH3

=]
Clark®o] Wlsict 22im w0l 714 2 10000hadl A= Clarkd o] SCS% st &
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AL B F gtk &AW ZZe dae] diste] SCSHY ¥E, Clak W2 Case 78] Y]
aetE AL wlsd e el BFARE FFFF Ze] 100had A= E 2ol W
o]Z FAY Hdo] AAFTE Case A WE Zrobx vl

(Table 3) Results of Simulating of runoff

Cl . *;P L | Peak FlowT Peak time | Total flow | Ratio of Te
as zat
siication (cms) (hr) (cms) Peak flow| (hr)
SCS Case
100ma | 1234 19 6.5 120 1 1
Clark Case
100ha | 1234 17 6.5 117 0.89 1
5Cs Case -
First | 1000ha | 1.2.3.4 8 9 1,140 ! >
Step Clark Case
1000ha | 123.4 W@ 9 1,161 1.25 5
SCS Case
10000ha| 1234 434 125 10,238 1 10
Clark Case
10000ha | 1234 530 115 11,027 ‘ _i'.qg “10
sCs Case | i 19 65 120 1 1
100ha Case 2 ' 24 6 118 1.26 0.5
Case 3 26 6 118 1.36 0.25
Case 1 17 6.5 114 0.89 1
1. -
?ogf; Case 2 |20 65 8 | 105 05
Case 3 | 20 6.5 118 1.05 0.25
5CS - Case 1 | 78 9 1.140 1 5
1600}13 Case 2 120 75 1,182 153 2.5
Second Case 3 157 6.5 1,198 2.14 1.25
Step Clark Case 1 92 9 1,167 117 5
1000ha |Case 2 135 75 1,187 1.73 25
Case 3 138 | 7 1,196 2.15 1.95
geg | Casel | 484 125 10238 | 1 10
10000ha -Case 2 | 732 9 11,399 174 1 5]
Case 3 ' 1199 75 11817 2.68 2.5
Clark |Case 1 | 580 115 11,027 12T 10
10000ha Case 2 | 919 9 11,589 2,05 5
Case 3 | 1349 75 11,849 30 | 25

A1A} Simulationell ] 9 @de] wel SCSe Clark® ol ot zhzhe] 5 f-go]
| WGER I, §9 g0 ‘ﬁ" dAe g BBME FFHTI} AFAL 2
—% ZEF E 7 AT g F 0 B A9 £ RgAs 4889 Hgoz2 79
S ME AFHFY FFAZY A3 E Simulationdt A2x Simulation A37 ©em 7

NI
o

o

A2x Simulation AaE zHzre] WA widtdd T. 7} ¥als ASE BE ALE sz &
WEE F = WAe| 1000ha, 5000ha, 10000ha, 20000has] A$o] #Fa= FEIML e
W3, Z47ke] T, of tisted W& o] Wal= F$= T, 7} 3hr, Shr, 7hr, Shrel A&
= FESAE e

First Step< 1000ha, 5000ha, 1000Cha, 20000has] @&l T.& WA 7|H A Simulation® 2
M AL Clark ¥go] 98 $EIFHola HHAL SCS Wrle] ol $2ZH& e
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<Fig 1> Hydrograph in the 20000ha
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<Fig 2> Hydrograph in the 10000ha
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<Fig 3> Hydrograph in the 5000ha <Fig 4> Hydrograph in the 1000ha
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<Fig 5> Hydrograph in the Te-3hr <Fig 6>Hydrograph in the Tec-5hr
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<Fig 7> Hydrograph in the Tc-7hr <Fig 8>Hydrograph in the Tc-Shr
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*?1;21011*1 oo F4da Terk Ma3A Fe A4 2FH0F vprol AR 4
% Aol7h WA ehgkut, wEhAl 2 AF :
T YA Aoz Yo AASHE I Afe dne
2.9 AAAAN F9 P47 Terl Makshes 3¢ 279
#FeTH ATAT R FHEFS AR, FFANGS FokR
of frEFel € d¥L VAN Terk #E4% F42 A 2.

3. fref®zol 100ha "|Te) Afole SCSHHel Clark¥® Rur HFF& HFHFEHe] A
1 e % @

A gt 1000ha o|4d9] F9H Ao A= Clark H8e] o =ZA B2 Hd&E AR
T#o] o]Fojx o WA e AT FAGUE UHy AAl Bes
4. Clark W3 SCS B9 v B F&39 ANFS WAz Teo @A glo] YA ke
-‘1 AS

FHE OlF Hh FEdA FATE @ XHolg Relm o F Aol TLEWF
Al 2GS 9, gy ZEAIde SN2 JAFEN AHFEL @AHse
HEC-1 model2 #E2FEFHAdA Clak®d g zo) @A Teol wia} #4 R FAHF
U FEH ko) A,
5. 9 WA Terb E71gel wel AFAIzke] AT Ao ZHolxyi, FU TeolA
o] Ertge wel FFFFo] dAEA EEE HAFEZ Hee-l ModeldlAE H&
Tc°ﬂ FFALH AFEFF] £& AABAE 230 Yo

CATFRFY FE fodde Aaglel Terb 1hrd AT SYstA SCSuHe] Clarkdw
Hé.it’r AA U, FFAY A Tert 3hr, Shrg A-%els Clark 283 SCSHEge] %
ot Teb Thr, Shrd 740l SCS¥Hyol Clark¥Hd vt ZA visich wes A& Jze
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