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Effect of Temporal Distribution of Rainfall
on Water-Surface Level of Sihwa Lake
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Abstract

In this study, several types of rainfall time distribution of the probabilistic rainfall amount have
been applied to the Sihwa Lake, located in Gyounggi Province, Korea and their runoff
characteristics, obtained by the Hec-Hms program, according to the rainfall distribution types,
were compared and analysed. And then, the influences of the above rainfall distribution types
of the highest water level of the reservoir, computed through the reservoir flood routing, were
analysed. The tidal variation was considered, performing the flood routing and, in addition, the
new program, called “IWSEA”, which can compute the reservoir water level, was developed.
To conclude, when the Mononobe type of the rainfall distribution was used, the largest inflow
flood discharge into the reservoir was performed and the highest reservoir water level was
obtained when the Pilgrim—Cordery type of the rainfall distribution was applied.

Keywords - time distribution of rainfall, hyetograph, rainfall-runoff simulation, reservoir routing
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’ [THE INTERPOLATION OF THE DIMENSJONLESS CURVE

‘ 48 HR DISTRIBUTION

1 N 0 5 A O N O R D !

RS S O K I?J\l,!lli} 5 A A O O
]

|

RAINFALL(mm)
a8 4 HUFF 2% U&fSM (48 Hr)

1 Huff 2x (H172) o %

1th—quartile Weibull Probability Distribution

0.0 10% 20% 30% 40% 50% 60% 70% 80% 90%
0.1 46.1 36.2 286 25.0 206 17.2 14.1 9.0 49
02 75.0 61.9 55.5 49.2 443 40.0 35.0 282 229
0.3 86.6 80.6 70.8 66.7 62.5 575 51.6 454 39.0
04 92.7 86.7 81.3 75.1 69.4 65.4 60.5 54.3 46.1
Time 0.5 939 90.4 86.4 81.3 75.0 70.3 65.7 60.0 50.7
0.6 95.1 93.1 89.9 86.3 81.3 75.0 70.3 66.7 60.0
0.7 97.1 95.4 93.8 90.0 87.3 825 715 71.1 66.7
0.8 98.5 97.2 9.6 94.1 92.3 89.0 35.0 80.0 74.3
0.9 99.3 98.9 98.4 974 96.4 95.0 93.0 90.0 874
1.0 100 100 100 100 100 100 100 100 100

. HUff 2= (Hl25t2h 29 = %

B
[\

2th-quartile Weibull Probability Distribution

0.0 10% 20% 30% 40% 50% 60% 70% 80% 90%
0.1 12.0 9.8 75 6.0 46 35 2.6 1.7 09

0.2 26.1 21.1 18.8 15.1 12.0 10.2 1.7 56 29

0.3 50.2 39.7 34.7 31.1 26.4 228 18.1 124 7.3

0.4 79.7 67.8 59.6 53.3 489 44.0 38.6 322 25.1
Time 05 91.8 86.7 79.0 734 69.0 64.0 60.0 55.2 50.2
0.6 95.0 92.1 88.4 84.6 81.8 78.7 73.8 68.4 61.1
0.7 98.1 96.0 94.3 92.0 90.0 87.7 84.6 76.9 715
0.3 9.2 984 97.1 96.0 944 93.3 91.1 87.8 80.2
09 99.6 99.3 99.1 98.5 97.6 96.9 96.0 94.2 90.4
1.0 100 100 100 100 100 100 100 100 100
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I 3. Huff 22 (H3+2h =l - %
3th-quartile Weibull Probability Distribution
0.0 10% 20% 30% 40% 50% 60% 70% 80% 90%
0.1 14.3 8.5 5.7 41 3.1 24 1.7 1.0 0.5
0.2 22.9 164 12.4 10.1 8.0 6.3 46 3.0 15
0.3 314 235 19.2 16.7 13.8 10.8 7.6 51 2.7
0.4 385 33.3 285 25.0 214 18.1 15.0 104 5.7
Time 05 51.0 45.7 40.7 37.6 34.2 30.0 25.0 189 112
0.6 77.1 68.9 63.4 574 52.7 48.7 42.4 356 25.0
0.7 92.9 89.4 84.3 79.2 736 69.5 64.7 60.0 53.7
0.8 98.7 96.7 94.7 934 91.1 88.1 84.0 80.0 74.2
0.9 99.6 99.2 98.7 98.0 97.1 96.0 94.3 91.1 87.0
1.0 100 100 100 100 100 100 100 100 100
I 4. Huff 2% (A45t2h) =9 - %
4th-quartile Weibull Probability Distribution
0.0 10% 20% 30% 40% 50% 60% 70% 80% 90%
0.1 15.0 10.0 84 6.1 48 3.7 2.7 1.3 0.6
0.2 257 20.0 159 13.0 9.9 8.0 53 2.9 15
0.3 334 264 221 16.9 139 10.0 7.2 49 2.2
04 40.0 334 28.6 22.1 19.0 154 111 8.0 35
Time 0.5 46.3 39.7 33.7 296 25.0 205 14.2 111 51
0.6 51.1 45.6 41.3 36.2 30.4 26.7 194 13.3 79
0.7 58.0 54.0 49.1 451 40.0 345 269 214 12.0
0.8 80.2 71.9 65.2 61.9 58.3 544 45.8 386 284
0.9 93.8 96.2 93.1 89.0 83.7 787 72.3 68.2 58.3
1.0 100 100 100 100 100 100 100 100 100
= S MOD-HONO
- B
< themezomn
az 5. 2% &3 (24 hr)
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{48HOUR RAINFALL DISTRIBUTION

"Le—HUFF |
| —*-MoD-MONO
—e— MONONOBE |
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I 5 X528 sEde

(100d ®I=)

A|£717Khr) S mm)
1 82.0
2 137.6
3 168.1
6 2315
12 3188
24 3831
48 448.6
72 713.8
I 6. SELTY Hdu¥ZHE
. Parameter-Test Goodness-Test
Time Type -
MNT | MML | PWM | Chi-sq| K-S | CVM | PPCC
GAM2 O O O O O O x
GAM3 O O X
GEV O O O O O @)
GUM O O O X O O O
LGU2 O O O @) O O
LGU3 O X X
24HR LN2 O O O O O O O
LN3 @) O O O O O X
LP3 X X O O X X
WBU2 O O O X O O o
WBU3 O X X
WKB4 O O O
WKB5 X X X
GAM2 @) O O O ®) X
GAM3 x O X
GEV O O O O O
GUM O O O X O O O
LGU2 O O ®) O O O
LGU3 O X X
48HR LN2 O O O O O O O
LN3 O O O O O O X
LP3 X X O O s o
WBU2 O O O X O O X
WBU3 X X X
WKB4 @) O
WKB5 X O O
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3.5.2 227+

EEARY T AEE Aol 73 A998 4%
9 EaE o|g3sle] HEAAlel HduAxE g
F g olgse= oy FAE Hgsle] v - AR}
dom, HFAo= ARMME California =23
TAL HolRlolMy Kraven 321& el Zzt

AE F gdstod ARt

=

* California =27 F4]
AHRe] =EAIZE ARl o8 California =2

% 34 e o

0869 " .Y
= S = d
g [ A ) *o [2 L,-/\/E] ©

714, L& 2% km), dH= F99] BFEanAa;
(m), L= T /2%, S; v 730 fr2ge] 24
St ZARRSHA g Btk BRaAxR: A
Ao 7R sk TR frETAlel
248 Fej] Apdent

»Kraven 34
HoptolA] AHES Kraven 34& o543} g}
L

L
TC=W (sec) or TC=O.444EW (hr) 10)

P, W TRl L A9 A9
GET7le] FYARmel, S #9e BEAN
(mvme]ek

oleh go] AW FAVH, R, ELAL 4 A
FHT & 70 Hso] ok

3.5.3 FEFAAT

2 ArelMe AEtEE e i A9 FA
oA HEE CNaKAIsks FEa=ud +849, 19
98)S CN(IMgkez et Agsiact Asks
ol gk CN(ID 9 CN(ID-& E 8] eIt

4 BT-RE RIS B3 NFXFH

Algze] JEH e AT TSN AT
S 32 IREE F8eldlon Zh A g A
3t & LDDT(Land Development Desktop R2i)Z
2O o] g3l SHAEE FAEIY b
%, Corn-Formula ¥ FuA9E A-83td 84
e 3 AAeAE &
Formulag® olg3le] =g &
Agate] UleAe Altslsch o
ANE o3 ol Asisirk

P

o

E 7. wesM4% (7159 EL-10m)

o o m Lkis fFRAF | EEARE | AR
e (km?) (km) (hr) (hr)
A gk 39.74 7.12 1.10 0.95
A 16.94 9.24 1.27 110
nh-g 7.88 414 0.38 031
3l 4 A 15.87 8.44 119 0.78
ot Ak A 36.59 11.33 1.78 1.47
LI 47.18 13.75 2.29 2.03
F A 47.29 14.42 2.10 3.92
e A 21.86 8.12 1.27 0.88
FALE 1231 5.29 0.42 0.48
SN ] 67.22 1057 140 4.32
A% g 2815 5.27 0.70 1.13
A & 2 27.45 442 058 0.73
IEY 108.01 23.82
7 476 50

368 FE29% 2003F 41
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s B CN(ID | CN(Im) fr 9 CN(ID) | CN(ID
AlsbEet 83.00 91.82 4 A 65.00 81.03
AR 83.00 91.82 FAEE 65.00 81.03
velEgd 79.00 89.64 S 73.00 86.15
4 76.00 87.93 A 59 67.00 82.36
b AL H 68.00 83.01 A 3} g 67.00 82.36
Ll 65.00 81.03 IR 100.00 100.00
T3 A 68.00 83.01 A - -

F 4 Rk T8 Rik

(EL.m) (m3) (EL.m) (m3)
1.0 588,525,150 -2.0 307,719,522
0.5 530,497,753 -25 275,511,644
0.0 477,091,711 -3.0 246,996,458
-05 428,241,831 -35 221,835,186
-1.0 383,384,386 -4.0 199,702,872
~-15 343,786,362 -4.5 179,906,228

42 NEX| FH

4.2.1 Me

B Ao Agex] =48 A% Wy sy =
ZIYIWSEA : Inner Water Surface Elevation
Analysis Program)’' & 7%, AT wiEs
#HE AE}) 3l 4T, TRl 2% W
T} 22 EepE ofsieke] Alzbd #AH w
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(a) H1 > HH , H2 > HH
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Q21=C21X(DH_CH)XBX\/g(DH+CH)
Q22=C22X(HI_DH)XB><’\/2gDH
0,=0,+0,
C, =06,C,, =09

(b) H1 > HH , H2 < HH

GATE:
—— N

H'

[l 1

Q3 =C3X(HI_DH)XBX'\/2gDH
C3:0.8
(¢) H1 < HH , H1-H2 < 1/3H1

H2

Q,=C,XH, XBx\2g(H /3)
0, =1.704xC,x Bx H,"(3/2)
C,=038

(d) Hl < HH , HI-H2 > 1/3H1
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Fololmz o WAAELmIE  JlEsels
AH ¢ Foz 4% 4 gtk

AH=H,— H,_,, H=Hpy + AH (11)

A7\, Hg = 929 wiszaAd wel segss
B3 vl siEsst SeRelEe R Qe sy A
FEel Feleln, Hp & AFAe] 71E492 HEL-
10m EL-15m EL-20m EL-25m EL-30m % 05m
AR PR3l 7 7SR UEA(ETE A
g0z HEsiglch

5. Zo|Ax o nxt
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AEZ T (EL.-1.0m)

Distribution AFETH (ems) £59] (EL.m)
Type 24(hr) 48(hr) 24(hr) 48(hr)
Huff 3166.3 21787 0.0348 ~-0.0274
Mod-Mononobe 3487.8 33187 0.0380 ~0.0059
Mononobe 4428.7 44174 0.0460 0.0341
Pilgrim-Cordery 4370.6 3633.8 0.1026 0.1374
Triangular 3098.8 2097.8 0.0559 0.0189
Trapezoidal 2460.8 1486.8 0.0422 -0.0428

x® 1. EFsTEESTH 482 (EL.-1.5m)

Distribution AFEFE (cms) 249 (EL.m)
Type 24(hr) 48(hr) 24(hr) 48(hr)
Huff 3148.6 2176.8 -0.1926 -0.1932
Mod-Mononobe 3496.5 32779 -0.1745 ~-0.1691
Mononohe 4210.1 4182.5 -0.1679 ~-0.1269
Pilgrim-Cordery 4350.5 3631.8 -0.1151 ~0.0216
Triangular 3098.7 2096.7 -0.1589 ~-0.1433
Trapezoidal 2457.2 1486.3 -0.1695 ~-0.1994
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I 12, HFETEYETS 4EZY (EL.-2.0m)
Distribution HFEF% (ems) 249} (EL.m)
Type 24(hr) 48(hr) 24(hr) 48(hr)
Huff 3124.1 2174.3 -0.4162 -0.3818
Mod-Mononobe 3493.1 32734 -0.3971 -0.3520
Mononobe 4204.5 4031.0 -0.3944 -0.3161
Pilgrim-Cordery 4338.0 3618.4 -0.3330 -0.2101
Triangular 3092.7 2095.1 -0.3807 -0.3249
Trapezoidal 2453.1 1485.8 -0.3884 -0.3496
£ 13. AFEsEETH A4HZD (EL.-2.5m)
Distribution HFEFH (cms) %49 (ELm)
Type 24(hr) 48(hr) 24(hr) 48(hr)
Huff 3113.0 2173.0 -0.6413 -(.5656
Mod-Mononobe 3515.0 3296.2 -0.6254 -0.5302
Mononobe 4238.1 4063.4 -0.6301 -0.5048
Pilgrim-Cordery 4364.8 3623.8 -0.5771 -0.4137
Triangular 3094.6 2096.3 -0.6120 -0.4981
Trapezoidal 2450.4 1485.4 -0.6139 -(0.5097
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