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A Study on the Effects of the Type of Rainfall Distribution
upon the Variation of the Critical Storm Duration: Sanbon Watershed
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Abstract

In determining design runoff for the design of drainage systems, the concept of critical storm
duration is applied However, rainfall distribution is usually determined without well-defined
standards. In this paper, through the application of ILLUDAS model to Sanbon basin, which is a
small urbanized watershed, effects of various rainfall distributing types upon the determination of
critical storm duration are throughly analyzed. As a result, it is revealed that peak discharge rates
as well as critical storm duration are greatly influenced by the applied of rainfall distributions such
as uniform, triangular, trapezoid, huff, central type using IDF curve.
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T 8 HFZT wMx" AAX|£7(ZF 2 HFEREF
PIEELE APrEY Huff ¥3
a=0.2 a=04 a=0.6 a=0.8

= (yr) b=0.8 b=0.6 b=0.4 b=0.2 184 2E% 34 4%+
20 ) AIA|4:717min) 80 80 30 120 120 100 120 150
AR m/sec) 7350 77.87 80.58 81.48 79.68 81.22 86.05 90.09

BEE JiiHoR WY gPel B Aow vskty,  Adie] Wil 9Pt A7) wEe) A Aew
=8 Huff 2Xe] 4%9] 49T 7 WaEe) A U puEch AANRES} Huff $Eel A9 BT
Ehdh WARAEE B W BERS BAYA) Fol AR

oot AT Huff ¥¥7h R ASRENT 29 4% BERBE A vehtew) Huff B¥e A9

382 BEKARBERE



Sanbon(20 year)

Raintatt diatribntien

| Trisnmuier (ame.B. Bes.e)
| Frianguin (aee.s, hes )
1| Trionpuiar (aes.0. hat.4)
——— “ 1 Frimmausir (AeS. 0, heo.0)

t Crittanl duration ]

Peak discharge {(m3/sec)
» »
° H

Ly L,

o T T T T T H T T T T T T T
(] 200 400 00 sco 1000 1200
Time (min)

HERAZYET)

1400 1000

a7 5 AL WXy

Sanbon(20 year)

Rainfall distribution
3 Nue tar
1T B
- ——— 1 Nt Bve
—— 1 e A

Peak discharge {m3?/sec)

D B 7 T 7T MR
L] 200 400 400 1006 1300
Time (Mmin)

¥
(113 1400 1806

a7 6. HEUT WHAXY HERU(HUT £3)
PAAEZIRKE 12907 2, 38910 uls) Wutdos
1A AER,

4.8 =

oPdoll] A wis} o] F4EE el we ¢
AANE7IRE 2 AR Wl gl A8 N

B9 vz ZPREIHEY AAX|LI)ZH &

HERe
A e A | ARl R R E
2 " Huff
cwy| BE| a019 |y
e O a=04, | b=0.35 2;%
(yr) b=06| c=0.46 -
[e) A }.
ARNSZIE 5 | so0 600 | 1000
20 (min)
H To gk
T % 623 | 779 720 81.2
(m/sec)
° 2717}
ARSI w00 | so0 | e00 | 1000
(min)
30 7‘(_] = O %
BT 69.3 | 86.4 80.0 90.8
(m/sec)
[e] A }.
AR 0 | s00 | 700 | 1200
(min)
R e
, 736 | 921 85.0 97.0
(mYsec)
Q a&717F
BAETIRE o0 a0 | 700 | 1200
(min)
100 7‘(—‘ = O %};
=TT % 780 | 983 90.2 103.4
(m/sec)
W ZEYE AR SAgAEs ARREs

ILLUDAS £8& o|g3lo] Abgaiich 1 2z 7%
el teld ARSI 9 BERge) )=
Aok How, SARSRE(AZIYEE, Huff )
oA AT AP BE dAETIe 2 %
b Q= wiRle] B Aorb Al ehde
o 5 ol wep, ARSI R AR A
@ ool 79e) Bxamnr ohjeh AFSY WA
AXE wefslelo} aip] FUUFRIE A5 7
SA&7IRke] F7RI Wb Al Zkske Aoz 1}
bt SPIXE7IMe ARE 47t flemE ol we

10 vixd, H549 WYAxY AAX| L2t A HERE

A AN EY Huff &3

il a=0.2 a=04 a=06 a=0.8
(yr) b=08 | b=06 | b=04 | b0z | 1= | 2¥H | 3B | 4¥e
o | BAXS RHmin) | 800 | 800 800 | 1200 | 1200 | 1000 | 1200 | 1500
AT 5 F(m/sec) | 735 | 779 806 815 797 | 812 | 860 90.1
o0 | AREAHmin) | 800|800 800 | 1200 | 1700 | 1000 | 1200 | 150.0
AT F(m/sec) | B8l6 | %64 89.7 918 896 | 908 | 970 | 1024
oo @A Kmin) | 800 | 800 | 1000 | 1200 | 1600 | 1200 | 1200 | 2200
A= Fm/sec) | 867 | 921 %5 8.1 %60 | 970 | 1036 | 1104
Lo | AR Mmin) | 700 | 800 | 1000 | 1200 | 1600 | 1200 | 1200 | 2300
A5 g3 (m/sec) | 927 | 983 | 1017 | 1046 | 1035 | 1034 | 1113 | 1190

314 B4R 1998% 8A



Sanbon

Trieneuiar (ame.s, Bmo.0)

1 2oyenr

Peak discharge (m3/sec)

T T T T
o 200 400 o a00 1080 1200 1409 1900

Time (min)

e (HEEE, a=04,006)

Sanbon

L ETY]

g
|

8 100
R
£
% 0 e
G w0
g 4
-E 40 —i
& -
20 ~—
4
° 7 | T T T
] 200 400 [ 12 00 1008 1200 1400 1800
Time {min)

a3 8. visd HE[I (Huff 2Z 28290

F7t Fasit

HmA A4S g H4A zdE = Jde
Ho 2 Keifer-Chu £X9 AZEEX 2 Huff X5
E & 9lov Kefer Chu 3+ 7247259 94
off we} 7o) Ws] wEd FAEe Ao %
oEn, AdEBEEY Huff BXE AMEsHs 7o) nkg
A AoE Agdeh B AVE FAEL AHERE
o dhak] Agtd 2 W YoM Ao AxlzA
Z 4223 9 B JANES 2 H5E
o] Wale tlksil Jerd 5 ginh wEbs, 2% o
2 71X FERga) ookt 210 fEE 1 244
< ) 43 Holof & Aoz @A)

12 3

[ [LEN =

ST TAL (1939). MHEX|T AHAIMARIA,
olFH, &AlS, oA, &84 (1993). “FrAlAA
g 9% AR JAAEVIR - HE AS

384

& FAoR” sEeXEE =27,
A8} A264A, A1Z, pp. 115-124.
olAE, ©]HA, HHIE, olFE (1993). “FEA

AAE A% Aol QARSI =
XHlets| =2, =aAtdEs, M6, A2E,
pp. 49-57.
M)A TY (1989). XY AL AlZH
M B dFHIA, 7479 89-WR-111
Burke, CB.,, and Gray, D.D. (1980). “Duration
and temporal distribution of storms in urban

B35}

International Symposium
on Urban Storm Runoff.

Huff, F.A. (1967). “Time distribution of rainfall
in heavy storms.” Water Resource Research,
Vol. 3, No. 4, pp. 1007-1019.

Keifer, C.J, and Chu, HH (1957). “Synthetic
storm pattern for drainage design.” Journal
of Hydraulics Division, Proceedings of the
ASCE, Vol. 83, No. HY4, pp. 1-25.

HR and Rao, RA. (1983). Critical

duration analysis and parameter estimation

in ILLUDAS. Purdue University, Water

Resource Research Center, West Lafayette,

drainage design.”

Lemmer,

Indiana.

Meynink, W.]J.C., and Cordery,l. (1976). “Critical
duration of rainfall for flood estimation.”
Water Resource Research, Vol. 12, No. 6,
pp. 1209-1214.

ML, and Stall, JB. (1974). The

Illinois  urban  drainage area simulator,

ILLUDAS. State Water Survey Division

HG, and Voorhees, ML. (1978).
“Evaluation of the design storm concept.”
Presented at the 1978 Fall Meeting of the
A.G.U, San Francisco.

Yen, B.C,. and Chow, V.T .(1977) Feasibility
study on research o local design storms.
Report No. FHWA-RD-78-65, U.S. Depart-
ment of Transportation, Federal Highway
Administration, Washington, D.C.

Terstriep,

Wengzel,

(F=8¥5:98-012/74 47:98.02.21 /4 AF 2 5.:98.05.27)

BEARREERE



