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Abstract

The historical data from 3,550 event storms during 11 years in Wi-stream basin
have been used to investigate the statistical parameter of the time distribution
for design storms by the method of Yen-Chow, Huff, Pilgrim-Cordery and
Mononobe. The dimensionless value of triangular hyetograph, a’, ranges from 0.44
to 0.50 and trapezoidal hyetograph, h’ value increases as the duration time is
getting longer in Yen-Chow method. In the Huff, the second-quartile storms oc-
curred most frequently and third-quartile storms occurred most infrequently. In
the Pilgrim-Cordery, the shapes for shorter than 6-hour durations are advanced
tendency. However, for longer than 6-hour durations show delayed tendency. In
the Mononobe, every one hour rainfall occured Centered Type. The application
of these methods for each duration time was tested by using the observed rain-
fall-runoff data of Wi-stream basin. As a result, the reappearance of
hydrographs of triangular hyetograph by Yen-Chow method showed promising,
and it was approved to be used for prediction of the ungaged basins.
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Fig. 1. Triangular Representation

284 FsH 1995F 10A

224 w7dl el 7)1 a.

21 229 AIZH BEYH

7o) AR ES B4SE gl Bo] %

Ho) FAT hRLe] PHES BE FAYE o

I Q7] w2 B AFdAe 47k digH<l
wlieol Yen — Chow (1977)¢) Abzta 2 Ajcle]

&, Huff (1967), Pilgrim — Cordery (1975)¢]
o3t Wiy #A dFolA &8k Mononobe
(1986)l o3t WHg AR, Z Wyl A
& AlEd dyzke] BAE Fofste ALgstat

O

2.1.1 Yen—Chow 1.

FAPEe AMRE e E BHES o] 83}
Ak Yo R, 1, 23 RHUEE o] gstd 3
2ya AR $RFAER Bestel AT
o B9el A FAoE ¥ S$FFPEY 1%
TdE t= 4 (1)3 2o

. At[é( -0.5)d.]
t=——y (1)
o714, dE jAA AR Z9-Zel, ne %
$0] AIZHF7E olH D= F79-Folch,
27} RMES G2 S thed gt
G= (At)[Z‘(J—OS)Zd-l- D]/D (2)
ao co bO
=
0 time t4
Fig. 2. Trapezoidal Representation
207



4) 2 i e 1o Arh
d?=d,/D (3)
Di= S do=1 (4)

P SRFHE 1, 23 PAY BHES 4

(5)} (6)o =z Jeld 4 Qi
=1/t (5)
G'=G/ts (6)

12} HRIEE o]&ste] HAY ¢
gety] BaeE vt 2ol vekd 5 Sl

a’=a/ty=3t"1 (7)
b®=b/t,=2-3t" (8)
h=h/(D/ty) =2 (9

4714, a, b, hiz A2Y YT Sletera
3ol

E3, 23} RWES olgste] Fig. 29 ol Ab
el $¥FHES FAAs Y e ok

a’=a/t, (10)
b’ =b/t, (11)
d=c/t, (12)
h'=2/(1+c¢%) (13)

oAbl A 2R Fald EAMSo] $_ARE
st A afidel 23 Yen-Chow el
o8t 7+-9-0] A|ZHEEFHo] AAHT.

208

-

e 107) Ao =
2 10% 7t7 o= 3
Fch olepge] 47 Fow BHE Z
Moz Fardst Al717)9l8ke] FrhA &)k 2
SZFE HEEE JeRiE o 4 (14) € (15)
o} Zr.

2
4
2,
r{o
-
)
JH
rx
Jo o M

TR() =11 (14)
RR() =" (15)

A7), TRO)&= AAZE TRl M & ZH-9-2 44
7], RR>D & LAzt R() ol A 9] Z9-30], T,
£ ASASAI Ty 24Tl

el M) WE TBALFE ALY
2 gabile) Adte] BUE 74 E71RR qlele)
BEASAZ e RE B G W
2 3l o]E9] UAEEY g At SEY
o] ANte T 7 AFZAHER A9 E
Weibull EAARNFAE ol gstel BAsaT. ©
@ A& 0] 10702 WprolAy) dEe] 1044
o] Aol i FAH bR 2 ATl
41+ Rational Polynominal Equations #212¢1

24 (16)& o)&3lo Fitting d+<ct.

N

ha

Y =a+bx+cx*+dx*+ex*+1x*+gx° (16)

2.1.3 Pilgrim-Cordery ¥t
o] WL FFA HAZELEE A F2

BEKRIRE IS



Table 1. Sample Pattern of Duration 3-hrs.

No Total Rain in Period Rank of Period Rain in Period Each Rank (%
L Rain lhr | 2br | 3hr 1 2 3 1 2 | 3
14.0 1.6 6.2 6.2 3.0 1.5 1.5 44.3 443 | 114
5.8 | 2.2 3.0 L 0.6 2.0 1.0 3.0 51.7 37.9 10.4
5.3 3.3 0.5 LI.S 1.0 3.0 2.0 62.3 28.3 9.4
Average 2.0 1.5 2.2 52.8 36.8 10.4
Assigned Rank 2 1 3
Final Pattern (%) 36.8 52.8 10.4 J
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Table 2. Sample of Triangular
(Sanseung Rain-Gauge)

Case Parameter

(hr) R a’ H D Tq
Total 399 0.44 4.2 16.3 6.7
2-6 239 0.43 3.3 5.3 3.1
6-12 89 0.46 5.9 23.3 7.9
12-24 59 0.45 5.2 39.6 15.3
24— 12 0.48 5.3 68.2 26.3

Note) Case: Duration time case

R: Number of event rainfall

Table 3. Triangular Hyetograph in Wi-Stream
Sub- Parameter
basin R |t |[a |[HI|D T,
NO.1 328 (0.49 [0.47 [4.65 |16.1 |6.06
NO.2 314 10.49 [0.47 [4.54 |15.6 |6.02
NO.3 277 [0.50 [0.49 |4.53 |14.9 | 5.81
NO.4 306 |0.50 [ 0.49 [4.15 | 14.5 | 6.02
NO.5 277 10.50 1049 |4.11 [13.4 |5.66
NO.6 356 [0.48 [0.46 [4.91 [17.0 {6.08
Note) NO. 1:Museung, NO. 2:Byeungchun,
NO. 3:Miseung, NO. 4:Gono,
NO. 5:Dongkok, NO. 6:Hyoreung
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Table 4. Sample of Trapezoidal

b A2 A7t Ald B HEE

W] s a9 FREREE
kel 50% FrIERHE

A 273k
Aeste] 7Fo-E

et

=

&
Al

ZEEAT. Fig. 30 A4 3985z A4e

wrlggRe) @ o el

(Sanseung Rain—Gauge)

Case j Parameter 100 —
(hr) ( R a0 b o o q g Rain-Gaugo Sta. : NO.& (Suno:au:lg)_ _/—/: -
Total | 399 | 0.19 | 028 | 053 [ 1.38 ] 3.2 =™ R
2-6 | 239 | 0.15|0.25 | 0.60 | 1.31 | 2.4 E
6-12 89 | 0.24 | 0.32 | 044 | 1.47 | 4.5 « S —
b S 10 % Probability
12-24 | 59 | 026 033|041 | 1.50 | 4.2 8 3% Probabilty
24- | 12029 | 028 043|147 | 37 8 0% obabiy
G > A 90 % Probabilty
Table 5. Trapezoidal Hyetograph in Wi-Stream § // ‘
Sub- Parameter ) 20 40 60 80 100
basin| R T ﬁG” a0 o b H Dimensionless Time (%)
NO.1| 328 | 049 0.31 | 0.21 1.37 ) 3.51 Fig. 3. Sample of 2nd Quartile Storm
NO.2| 314 | 0.49 | 0.31 | 0.22 1.37 | 3.44 (Sanseung Rain-Gauge)
NO.3| 277 | 0.50 | 0.32 | 0.23 1.37 | 3.42
NO.4| 306 | 0.50 | 0.32 | 0.24 1.38 | 3.15 Table 78 EJAI7}EASE H43 & §4d9 50
NO.5| 277 | 0.50 | 0.32 | 0.24 1.39 | 3.14 % Fr EEA Yo, Huff Hie] HFEAx B
NO.6| 356 | 0.48 | 0.31 | 0.20 1.37 i(ié_ XA wbolt),

3.3.2 Huff 4 Table 7. Huff Distribution of 50%—Probability

A 792V 355070% Huff whle] ofs A3 v Subbasin  (unit: %)
SHA Table 6049} o] 1,7357) 00, ofejd=+ (%) | NO.1 | NO.2 [ NO.3 [ NO.4 [ NO.5 [ NO6
oM g A o] B dAFAE A27H2- 10 | 43 | 42 [ 41 | 39 | 37 | a4
nd Quartile) Z--@e] A A& & 5 A 20 | 114 | 115 | 116 | 11.8 | 12.1 | 111

30 | 246 | 255 | 24.8 | 267 | 27.1 | 22.8
Table 6. Percentage Distribution of Quartile Storm 40 41.8 | 43.6 | 41.7 | 46.0 | 46.1 | 379
Rain—gauge Quartiles Etorm 50 57.6 | 60.0 | 56.9 | 63.2 | 62.7 | 52.3

NO I 31 3=rd | 4=t |numb
name | 1-st [2-nd[3rd | 4 th number 60 | 662 | 68.7 | 655 | 72.6 | 72.3 | 604

1 Kunwi 2231346 | 175 | 25,6 | 211 7 7

2 | Hyoreung | 18.4 | 38.7 | 16.6 | 26.4 | 163 70\ 737 | 761 | 72.7 | 80.0 | 79.5 | 68.2

3 Daeyul 21.11335119.3|26.1| 161 80 80.2 | 82.1 | 79.2 | 855 | 84.9 | 76.0

4 Kome |22.5]289|17.6|31.0 187 90 | 89.6 | 90.4 | 88.6 | 92.2 | 91.6 | 87.6

5 Woobo | 17.2 | 417 116.7 | 24.5 | 192

100 | 100. | 100. | 100. | 100. | 100. | 100.

6 | Sanseung | 20.2 | 38.4 | 18.2 ) 23.2 ] 198 L - — ” 0

7 | Shinreung | 18.3 | 36.6 | 20.7 | 24.4 | 82 Note) P Probability (%)

8 | Euiheung | 224|224 171382 76

9 Hwasu 22.6 | 31.4 | 20.1 | 25.8 | 159 3.3.3 Pilgrim-Cordery =My

10 | Hwasan | 24.4 335 (22.2]19.9| 176 A oA - b0 2 A 7 ,

11 | Seuksan | 25.4 | 33.1]20.0/ 215 130 A 3$AE 3,550 F 0l 73924 A17E 242

Average 21313391187 26.111,735| oA 45N 9] d AR AL 815 o4
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Table 8. Sample of Pilgrim—Cordery
(Duration Time: 6hr.)

Time Sub-basin (Unit: %)
(hr) | NO.1 | NO.2 | NO.3 | NO.4 | NO.5 | NO.6

1 144 | 129 | 128 | 116 | 83 | 17.2
2 214 | 153 | 163 | 147 | 114 | 334
3 13.6 | 14.0 | 123 | 146 | 16.1 | 13.0
4 19.9 | 21.1 | 245 | 276 | 27.2 | 15.6
5 182 | 20.3 | 176 | 23.2 | 334 | 15.1
6 12.5

16.4 | 16,5 | 8.3 3.6 5.7
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Table 9. Geomorphologic Parameters

Para Sub-basin
—-meter| NO.1 | NO.2 | NO.3 | NO.4 | NO.5 | NO.6

Ry | 4.88 | 4.46 | 4.05 | 457 | 3.05 | 5.40
R, | 472 | 517 | 467 | 539 | 3.70 | 6.58
R. 218 | 207 | 1.27 | 256 | 1.62 | 2.72
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