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Table-1. Gauging Stations and Watershed physical characteristics

,,,2 Length of Average Basin | Shape Observed
River Station Area(kn )| Main Stream width (km) factor Duration Location
. (km) (yr)
Long. 128°39"
s 709. 06. 16. .
Jeong Sun 1709.7 106.8 6.0 0.15 24 Lati. 37 22
Han Yeo Ju 11036.0 347.1 31.79 ORI pong. 127 %
River - , iroAp , 5 Long . 1:’," 37
Kwang Jang 24058.9 4221 7.0 Cc.1e 2 Lati. 37 33
: 5 a n Az - Long. 1237 2¢
Goun Seog Hwa 1834.7 85.0 21,58 0.23 29 v
Siver Gyu Am 8273.0 338.0 24,48 .07 29 3’9'25' !
dll,
In Ha 1360.5 97.2 14.00 6.1 20 o
| vt 3
Nak Dong | Dog San 2268.0 120.0 19.15 a.1¢ 10 P
5 | AL,
River X | Long. 128 24
I 7 1] ) (=3 - +
Wae Gwan 11074.4 194.0 57,08 0.29 ‘ 17 Tate. 3% 06
Jin Dong 20311.2 476.9 42,59 0.09 | 29 Long. 128 29
| Lati. 3% 25
3 a : 5 . Long. 126 5%
Yeong San| & Reug 85,0 56.0 12.23 0.22 { 27 Toet Ga s
o one 26 1;
River Na Ju 2058.0 75,1 27.40 9.36 | 25 Long. 126 14
| Lati., 2593
Seom Jin | Ab Nog 2048.0 162.3 15.08 .00 | 26 pong. 127 2
River l Lat 35 11

L. 7%4E% 9 H§
) S ELGD BB A
7. ARG

Three parometer Jugmermal

X

G)TS‘tVfbut:‘oTl
Y Type 1 ertremal distyibution

7 Pearsen type T drstribution

#) Loj Pearsen ‘tyPe i’ ();‘stn’but;‘oﬂ

g X2 XY
& ABIE Fhegd EEE KR L6Fr  Tabre-zsf
Zowd, AFFIRE , st 25039 ~ ppevst olodl BHAIMEL, Cs o
DHIFE, 02 E& 0337~498 G vsu~orad Yslg U gy
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Table-4. Basic Statistics
YTears Standard Coefficient Coefficient
River Station observed Mean Variance deviation | of variation| of skewness
(N) (x) (s?) (s) (cv) (cs)
dan Joong Sun 24 500.5 79.436.9 281,85 0.56 1.496
Aiver feo Ju 24 5818.3 13,752,972 3708, 50 0.64 1.350
fwang Jang 21 10337,60 70,966,200 8424.15 0.82 1.003
Geoum . Seog Hwa 29 1035,73 465,811 682,50 Q.66 0.541
River Gyu Am 29 2388.€2 2,600,770 1612.69 0.68 1.207
Im Ha 20 587.07 115,474 339.82 C.58 0.337
Wak Dong Dog San 16 2799.€9 2,785,000 1668.83 0.59 0.510
River Wae Gwan 17 3135.42 5,034,440 2243.75 0.72 0.639
Jin Dong 25 5089, 66 3,465,896 1861.69 0.34 0.359
feong San Ma Reug 27 441.96 62,694,5 250,39 0.57 0.822
River Na Ju 25 1113, 56 274,815.0 524,23 0.47 0.800
;isir“i“ Ab Nog 26 2211.54 1,342,270 1158, 56 0.52 C.244

=7 S )
& Kx3l
FEL 47 FRhspdEd LEZ

Moment 7% o
A4 A .

A5

IR E

]

e S e o W vd

]

4 Kolmogorsv ~ Smirnev test ( Table —4)

X* ~ Test

C Table -3)

A BERESH B 4% sk
A &AM A
X X Qﬁ—ff]’ HP~ 2000 computersl ¥
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N > -
Tatie-3%, x - Test for

the different distributions

Distribution
3 P.L.N, Type 1 P.T, IL L.P.T. IL
2:)
fest 2 Test = Test * Test > Test
es es es es
SRS Station x x x x
Jeong Sun 3.982 S T.243 0 16.300 N 8.351 S
Yeo Ju 8.580 S 9.557 S 18.300 6.951 S
fwang Jang 3.804 0 3.950 S 4.368 8.114 N
Seog Hwa 9.256 N 8.489 S 11.€38 TN 9.589 N
Gvu Am 7,322 5 7,241 o] 5.63% C 15.475 N
In Ha 0,469 ¢} 1.464 0 0.465 0 45,296 N
Nax Do Dog San 5,806 S 10,699 N 5.871 s 13.075 N
NAK Ny
ey Nae Gwarn 3.554 0 6346 5 3.054 0 15.212 i
Jin beng 1.915 0 8.606 S 2.034 8] 26.733 N
Ma Heug 2.074 0 0.965 o] 1.139 Q 2.514 I
Na_Ju £.364 S 7.031 o 6.583 S 10,132 N
Jeom Jin Ak Nog 5.28C 0 6.630 ¢} 5,800 o] 13.365 N
River
J ¢ HNon significant, 8 Significant, N Highly significant
Talic-4. Rolmogorov - Bmirnov Test for the different distributions
Pistribution 3 P.L.N. Type 1 PLT.IL L.P.T. I
K-35 Test -
Lier Station On{max) Lest Dni{max) Test Dn(max) Test Dri(max) Test
i
Jeong Sun i o] C.12 o] 0.26 o] 0.12 9]
S Yoo Ju £.06 0 0.09 0 0.06 0 0.19 0
raver Kwang Jang 5.1 0 0.18 0 0.09 0 . 0
Seur Seog Hwa 9.17 0 0.08 0 0.16 0 0.16 0
Aiver Gyu Am 9.23 o 5.08 0 0.15 0 6.27 s
Im Ha 0.19 0 G.08 ! 0 0.19 0 C.17 0
Nab Dong Dog San 0.13 o c.i6 o 0.13 o €.10 0
River Wae Gwan 0,08 0 0.07 i o] c.08 0 0.13 o]
Jin Tong 0.07 o 0.07 0 c.10 0 0,30 N
!
Yeong Sar Ya Reug 0.06 0 0.08 | 0 0.12 0 0.08
Hiver a Ju ¢.09 0.09 1 0 0.10 0.12
T
.. |
Seon Jin At og 0.20 0 8,09 | o 6.20 0 0.15 | ©
River .
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A x5 K-S Test oA A% BAE BRLER Tyre | b
Mv} Three parameter Jognormal ol wea) 3BBHr o %e
K o) Yt t2ed  Three parameter lognmermalg Fuut S
A BAY 4 dea Az Busgd

Aerd] ol% > je %?M’ﬂﬂ Beids) MKz el E sl
o F G4% ARz 994 Aol A, Hz, Ao
B 49, 54, Hn, 2z 9 VB 2 g2 e
Three parameter Jognermalel Type | extremal P Ape HCH
A5 Bl e Az dape # s Gy, Fend,
%J,&S—}f vz, FE5fde Type | extre md| %va}v s Ze
A2z 4t yet,

2. BEREHGR ) 2 HIAEE Pk
7}_ Three P&rameter /ojnarmal /}?F
) '@ﬁ'i%{ C Poroneters) : Homent 2kol g+ 244

Y B AR FKE A Z5

Three Parameter )ojnornal o) anli ‘@f/kk ﬁ _ ?]Fm JE

Malor A9 RAS BEVHH edprr ok TALA}
PREHAHE B Aokt Toble-5% Za sa W 2
Ble 427 AN Drads plivkRista Per Yrre
Fig-1 > ¥4
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Formulas for the probable flood flow and probable flood riow according to

the return periods for watersheds ( 3 P.L.N. )

neturn periods, T (years)

+

P Ulows according Lo return periods at Ab Nog Watershed

_26-

unit : cms
5 \
River Station Formula Return periods (Yrs)
Xy 2 5 10 20 50 100
ian Jeans fun -72.5 + o av.e 687.3 850.3 1032.4 1264.4 14452
. 1o Ju ~377.0 4 T 5159,0 8458.3 | 10656.0 | 12773.8 | 15539.8 | 17638.7
Zwang Jang S12020.0 + oJ1 90924.,2 16532.4 21398.9 26002.6 31897.4 36302.1
e L2061« T 56T 864.7 1033,0 1473.6 1350.¢ 1469.9
Nas e | Dos San 25T YT 2603, 6 41294 5322.8 5733.5 6707.9 69414
“iv Wae Gwan N IR A 293, 4L388.6 6007,0 7189.4 8532.5 9493.6
Jin Dong S e s LR 6608.7 7533.7 8336.5 928,.8 9945.2
Ar tiop J ST005,8 4 T 23R 31518 724,28 4223.9 (3126 $220.8
R S _—
7000 T T 1T 177 M T T 77T Y T1TT17TT7TTrrT T 7T ¥ 17T 7T rvrry
6000 -
~ 5000 o
o
@
2
>
<y
2 4000 -
o
T 3000 7
. 2000 —
1000 —
i i 113 1 f 4t 1 3t 1 [ tei gttt L1 1 et 1 il
1,1 L R 5 T Th 20 3 40 80 108



Y. Type | extremal H%
1) ?Z%ﬁﬁjbt ¢ Parameters)
Type | ARBILLH ds)  RTE# o 2 kMl 24
Moment £ ot A HP- 3000 Computer o ¥ B ik %t
ALY 25} Table -6  Zol  Tmed Yo

Table-6 . Parameters for the Typel extremal distribution
Discharges (CMS) Mean and Standard deviation of order
. « Sample € statistics for various sample size
River Statien )
size I
(n) M \ o My Ty
Gour . Seog Hwa 29 1035.7 ‘ 682.5 0.5349 1.1086
prer yu Am 29 b o2388.5 1612.7 :‘ 0.5349 1.1086
L —
1 ! t
Yeong San Ma Reug 27 441,96 250.4 0.5331 1.1006
Fiver ! i
% Na Ju 25 1113.60 | 524.2 0.5309 i 1.0914
i A i i

22 JREAE, K% F2a 20 4 AHoA%a  oft W
Bote Table- 7 F B

Table-% . Frequency factors for the Typel oxtremal distribution according to the return periods
Return periods (yrs)
Sample size
(n) 2 5 10 20 50 100
2% -0.1506 0.8879 15754 2.2350 3.0886 3.7284
-301514 0,878 1.50C3 2.2143 3.0609 3.6953
-0.1519 18705 VL5474 2.1967 3.0372 3.6670

D HEHLERY #KE G4 TEH 9 FEAY A

Tope 1 Fotli A AA 3 WEHIRAY] FAY HEN TR
¥%s per2REY) FxEs K2 Btr Tase-o ¥ %o
& KXz ABEEETFIc T % HAobe Fy-2 3% E
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Tatle-8,.

the return periods (Type 1 extremal distribution)

Formulas for the probable flood flow and probable flood flow according to

unit :
F Ret i
Fiver Station ormula eturn periods (yrs)
(x1) > 5 10 20 50 100
wown 135,77 + 08,5 K 932.0 1629.8 2091.8 2534.9 3108.¢6 3538.4
ayu Am 2358 .6+ 1612.7 = 2143.0 3792.5 48841 5931.2 7286.7 8302.4
- zan Ma Reug LT+ 25004 K 1040 661.9 532.7 996.4 1208.4 12073
Na Ju 113,60 + 524.2 % 1934.7 1579.0 193G.4 2285.2 2732.6 3068.0C
14
4000 T IS S I S S O S B AN SR S NN BN B S B OB
| . 4
43 Na Ju
30001— O Ma Reug N

1113.6 + 524.2 K —\

2000 |—

Discharge, @ (m3/sec)

1000 -

| SR NN N S S VO ESU SO S B B B W U § EEN VAU UUUUD SN RN NV S |

NG 401,96 + 2504 X

1.01 1 1.5 2 3 L5 e 15 20 30 40 50 100

Return periods, T {years)

Fig.-2. Probable {lood flows according to the return periods at ha Ji

and Ma Reug Watershed in ¥ong San river systenm

g RMRE s+ B2 < sy W
) BEABBLF FARHW s WAE
Three parameter Jgnermal 3 Type ! 7}@&/9-;(75))
93%7)(%-2 'j; (1) ol 2
%2 Table-9 %
K =

Table-10 3+ 24
('XT - ) /6‘1 fheves amia mae

200

A

BPA s JARAHE IR
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Table-9. Frequency factors according to return period (Three parameter lognormal)

Rivers| Stations Return period, yrs

2 5 10 L 20 50 100
Han Jeong Sun | -0.2118 | 0.6628 |1,2766 | 1,8872 | 2,7103 3.3525
River Yeo Ju -0.1780 | 0.7110 |{1.3028 | 1.8741 | 2,6210 3.1861

Kwang Jang| -0.1583 | 0.7353 |1.3130 [ 1.8595 | 2.5592 3.0821

Inm Ha -0.0591 | 0.8170 [1.3123 | 1.7408 | 2.2469 2.5980

Nak Dong | Dog San -0.0905 | 0.7968 |1.3321 [ 1.7580 | 2.3419 2.7395

River Wae Gwan -0,0765 | 0.7814 11.3199 | 1.8068 | 2.4054 2,8364

Jin Dong -0.0616 | 0.8159 [1.3128 | 1.7440 | 2.2534 2.6081

-_S?om Jin | Ab Nog -0.0613 % 0.8157 11.3117 | 1.7421 | 2.2507 2.6034
River ! :

Table-10. Frequency factors according to return period (Type 1 Extremal)

Rivers Stations Return period, yrs

2 5 10 20 50 100

Geum Seog Hwa |-0.1519 0.8705 | 1.5474 | 2.1966 | 3.0270 | 3.6665
River Gyu Am  |-0.1520 0,8710 | 1.5480 | 2,1967 | 3.0372 | 3.6670

Yeong San|Ma Reug |~0.1516 0.8784 | 1.5605 | 2,2142 | 3,0609 | 3.6954
River Na Ju -0,1505 0.8878 | 1.5754 | 2.,2350 | 3.0885 | 3.7283

Table -9 9 10 oid F2 BRI A SEGE oo ez
BN Jengx RIaEAe sy Andaesd K& W2
ke BRAWWEIALAE MEY2E Forgen) > EERL Table-
9 2 8 Z4

2) AR EH A S AMEsa A

XX Hey AeEEMHa G KXEH S HRMad s BHIN
A R EMKE Bz P €%%a vrd 2 FHade
WMo srve Mg Tre ) WEgE dead BRMN-x
Ax BIER LWL AE sk



Rivers Stations ! Foromulas
Geun Seog Hwa 2.1483 61'0325 Y
River . Gyu fn | 2.1500 o1-0330 i
Yeong San T Ma Reus ‘ 2.1451 e1-0250 K:
River Ha Ju 2.1402 e*1.0165 K
P /,
2 BEor 9es # KB colorado KEH o FEFATI
Type ] extremal /7}1?5” 2,?{%},2 Table 1% 2 ?ét ﬂ#%‘ﬁ}}‘)’%‘
14
% %t Colorads River 4 Roaring Fork, Hot Sulphur Spring .

Gunnison Kwer 5

Table-1{l. Formulas for the return periods concerned with
frequency factor (Three parameter lognormal)
Rivers Stations Formulas
Han Jeong Sun 2.4707 e1'101’7 K
River Yeo Ju 2,2360 e1'1730 ¥
Kwang Jang 2,0784 ol 2489 X
Io Ha 1,7326 o *4B1T K
Nak Dong Dog San 1.8619 o'°3955 K’
fver Wae Gwan 1.6700 o'-4373 X
Jin Dong 17419 1474
gii:jm | Ao | 1.7392 P47 K

Table-12. Formulas for the return periods concerned with
frequency factor (Type 1 Extremal)
T |

Grand Tunetiom v

Missouri lffdey}f Oma ha

>
5 4 e AR T @RFBCL sy~ b KEW Y DA<
9 A¥E 2z LB EE sz Vg
Table-13. Basic statistics
River Station Mean Standard Coefficient of | Coefficient
deviation variance of Skewness
Colorado | Roaring fork |10,373.7 | 4,328.21 0.18733 x 10° 1.35892
River Hot Sulphur 7 0.44915
Spring 44072.1 2,325.40 0.54075 x 10

Gunnison Grand Junction,| 15,802.9 7,283.52 0.53050 x 108 0.44995
River Colo.
Missouri Omaha, Heb. Mn13,527.0 65,326,770 0.42676 x ‘101O 2.17346
River
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Fig- 3. Relationship betweer the visk and the leagth
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Table-#¥ Formulas for design frequency factor according to risk levels

Formulad Design frequency factor

Rivers 29 59 8 ¢
Jeong Sun 0,9052(1n 20,0369 T) | 0.,9052(1n 7.8927 T) [0.9052(1n 4.8530 T)
Han Yeo Ju 0.8525{In 21.6450 T) | 0.8525(1n 8.5251 T) {0.8525(1n 5.2466 T)

River Kwang Jang | 0.8007(In 23.8186 T) [0.8007(1n 9.3791 T) |0.8007(In 5.7690 T)

Geum Seog Hwa 0.9685(In 23,0436 T) |0.9685(1n 9.0744 T) {0.9685(1n 5.5800 T)

River |Gyu Am 0.9690(In 23,0440 T) |0.9690(in 9.0750 T) |0.9690(In 5.5813 T)

In Ha 0.6752(In 28,5722 T) |0.6752(1n 11.2509T) | 0.6752(1n 6.9024 T)
Nark Dog San 0.7166(1n 26.5887 T) |0.7166(1n 10,4696T) | 0.7166(1n 6.4400 T)
gzsir Wae Gwan 0.6957(1n 29.6437 T) |0.6957(1n 11.6726T) |0.6957(1n 7.1798 T)

Jin dong 0.6782(1n 28.4204 T) |{0.6782(1n 11,1908T) | 0.6782(1n 6.8837 T)
Yeong |Ma Reug 0.9756(1n 23.0782 T) |0,9756(1n 9.0876 T) |0.9756(1n 5.5897 T)
g;:er Na Ju 0.9838(1n 23,1310 T) |0,9838(1n 9.1038 T) |0.9838(1n 5.6026 T)
Seom Jin|Ab Nog 0.6769(In(0..4641 T) |0.6769(1n 11.2081T) | 0.6769(in 6.8942 T)
River

. + T T 7T T L S M it N M S M A MR BN SR R R R | T 17 T rrrTr

Dasigr frequency facter, K

1 L 1 111111111;:1“11__4__1_;__#_5_‘_._1_%
i T ST F R S

Return Pavisds, T (yrs)

10l

F9-4 . Desmpn fraquency factor accordag to TISK levals Bt Jeony Sen Blewg
Han River.

7ho Rt odned  daa  WdpgacEe IS RIVE
FHHBRAT 2 h2 FIRR 2Adge Ao Gk
& AABA HFAxELL e Ea dRwr 70 $Foy.
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AY4% BiGRA ZaAs  FE T Aok
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