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Summary

Recent weather changes are resulting in increased damages from heavy rains
and typhoons. Downstream regions of rivers, where flood and soil erosion are
especially concentrated, are causing reduction in flood arrival and increase in
peak runoff due to urbanization. Accordingly, it 1S necessary to estimate or
analyze causes of disasters, to compute runoff of rivers in accordance to
meteorological and topographical characteristics, and to establish measures to
reduce such disasters.

In this study, Hoesu stream, Daepo stream, Donghoesu stream, Icheonjangmul,
and Golse were selected among rivers of West Seogui in Jeju Province based
on rivers shown in national base map. Weather and geographic data on these
rivers were collected and analyzed to compute appropriate flood runoff and
sediment.

Probability of precipitation for target regions was computed using daily
precipitation data between 1974 and 2008. Geographical data and effective
precipitation were computed with consideration on DEM data, land coverage,
and land usage. When computing flood runoff, six methods were compared
and the result obtained using Clark unit hydrograph and rational formula was
selected. Soil runoff was deduced using RUSLE method.

As a result of study, flood runoff of 14716.3 m'/sec (frequency for 30 years)
for two sub-rivers and 43791 m'/sec (frequency for 50780 years) for four
local rivers. Soil runoff was 122736,589 m’/storm (frequency for 100 years) on
average.

Such study results can be used as basic data to provide directivity for
appropriate response to damages from river disasters. Future studies are
deemed necessary on comparison and analysis using actual measurements

instead of past data.
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Table. II1-1 Status of watershed area, stream basin and stream density

o3 s (km) | FEEAGm) | sERIEE(n/kr) | SEAREEA (k)

e (A) (B (A/B) TN | s
st A 1,907.1(100) | 1,827.88(100) 1.04 73 25.0
27 530.8(27.8) 742.78(40.6) 0.71 2% 29.7
T | 2HRY 49.0(2.6) 124.78(6.8) 0.39 2 62.4
2 354 36.7(1.9) 171.28(9.4) 0.21 5 34.3
2| A 14.6(0.7) 113.09(6.2) 0.13 7 16.2
o | gAY 275.9(14.5) 208.92(11.4) 1.32 3 69.6
pegaBates 154.6(8.1) 124.71(6.8) 1.24 8 15.6
A 27 194.1(10.2) 370.17(20.3) 0.52 11 33.7
2 gAdsd 33.3(1.8) 123.79(6.8) 0.27 3 41.3
A | sASd 46.2(2.4) 103.78(5.7) 0.45 5 20.8
g | Ry 114.6(6.0) 142.60(7.8) 0.80 3 47.5
u 27 565.2(29.6) 373.44(20.4) 1.51 19 19.7
i 184.5(9.7) 117.04(6.4) 1.58 4 29.3
;] FAA5Y 181.4(9.5) 105.82(5.8) 1.71 5 21.2
o | AMAEY 128.3(6.7) 82.90(4.5) 1.55 8 10.4
) A= R 71.0(3.7) 67.63(3.7) 1.05 2 33.8
N 27 617.0(32.4) 341.49(18.7) 1.81 18 19.0
w | g 89.2(4.7) 84.78(4.6) 1.05 8 10.6
Z] FAFEY 143.1(7.5) 77.56(4.2) 1.85 3 25.9
o | oA 158.3(8.3) 90.49(5.0) 1.75 3 30.2
AT 226.4(11.9) 83.66(4.9) 2.55 4 22.2

F D) e 157 wa, S5 RAR 5o REEA, S 2 WEgAdS gela A

gk GISEA] 23t 2) ()l Sl oigh vlE<l.
A DFALSINLALFHR AN - FALATAL AFE, 1993). 2)FAAY SFEAL (AFE,
1997). 3)=7FFA71E%(1:5000)9] GISTA] 23,

-

Fig. II-1 Classification of watershed in Jeju island(Ministry of construction, 1993)



{ szl

&

‘C\T“" —
o @
3
.k
..l
andia ||
o ||

Ales

Fig. II-2 Basin for the study

|

(Hoesu stream, Daepo stream, Donghoesu stream, Icheonjangmul, Golse)



T oW
\C‘Mﬂ ﬂ.Ol o Zm-, O# O#
> w42 g % s X 1
il NS n NN X
N = — Al X N AT vy
b o X ™ ~ L HoOE
TITeTiid TrILEr g
ST TR X & J) s e
ff;;m%w R RN T T TR
i w B & o ulr = T & s o Ko D o T 9
T T < x % R g X ar I
T oF N | i b B o W Al
iy WOy = T X ZEM = m.]m N ,_Mo k= ™ . — I oF ® oF AF l o
ol o =r " = o @D &S S w B2 MR < R T om0 X X
o B ® R = o i o N s e
= W T o . O oo ™ J N 5z Wl Yo
X | i N X o)) J ™ tn X
= T o _ ] B e o ™ IR N . m
1o ~ E.:! v T o N X —_— ~© — ~ :i i — W ,Ul /m )
2 T o= S o X o] m 70 I e X X
® 5 o g T T M B ™ of v xR S D
X ~ O—H ni % ﬂm_l .._m_u‘_ ~ :i — o :i \ZIE £l 0 Jl o) O_E " S ¢
in ol N o mfy oF X [ Mo o N W N N
| T A = EK ol B R ok o=
= oa E 2B e © K = Mo B - F 4 LR o i w M
0 G 10 Cp H <R o 2 3
zpoﬂﬁ}o%m zlmovi = oAk o R =
R = ok ) < B S T 4 S
oo n Wo = a o Ak S N o B = % ol N
X ofF 1_l Bl ol,r\_o ) o0 X o~ iy ) Jare 0 o o —_
o e o X OB & oo BT g = - S L x &
< 2 —
= = B wE ol X 3 = o oo S o g X R = ) W S
o+ ol = oH T i = ® N - 5% m B F A Al o o
% T - T B g o T B R o o oo — e o K
4n 2 = = o X° - ~ F o N of & oF
2o — Ne = - Ak = B X T X . X = o —
5 T HoR R x X 2 < ok o B F TR T o m
CE Ty o o < T o~ — : ~ | s R : oo H =
(s Gl o ° f s T 5 R o T B )
= w T c = o g o It ) g = N OE G
= N- — o o N o1 =T i B 5 ) o= 2 NS
o = of el X % ey BOw ap! <A o] m « — S ny K S
3r T A NG o U EI N Ol T % S s
o & D - AR B R = e i) = X 0= 5 o o0
ofF g ol palley = — < s T R . T -
—~ of X X o £ i a o S TR 3 B WM ™ oo F o ,mm
N ! o Of i, o\ ‘o) \<Ir n J _ — 8o ji
B D#zw?noau.%, zpm%m%WOZTHzm_%M@éOZm
e i) S = e . < 2 g o= nk ol KO el =
SRy B X o o g ~ 2 oF X 5
sl i SR m = o' X ™ % B o %0 5 e ol B ap)
= wOR i ol A oR & ol u | 8 8 N ol Yo :i 0| oy =T Y &N
ovzmn,mz%%%_EML. ﬁw%ov%ﬁilﬁﬂ
% Lo Effffm;wi;
H oo o W = o E g E o B
L= o o ™ g B o 6 i X
o Jl ,@l < o e} O—H o io
T oF S [
T T = % 0o
XL o3 m.Al i ,UF
CICS



1ot

=] o

ol

B

o

ki3

[}
=

1.7%m, F=A% 3.80kne] 4
2) AL T4
Al(Drainage System):= &

o~
T

Al, 2005.2)

ST
X

Al, 2001.12)

ST
X

PERIRE]
FEERISE

3
=1
3
=1

A

17187

=

S

(A aEH, 2004.12)
B
Bl

‘ﬂul ~~ (@)
K XO B 3 © ©
AL % E o o~ %
o
t R
B B o T — =z
[ 5o |To|PE|ws b
- bl BT RIS A s g
i Mo |X QX" < ®|E S
_ M Mo TR
R ~ TR | T C|
M 3 i+ T T T
= o
— . il C._O il
__.AL &) N ‘yAI
- RN EEIE SE-IE S
o — % A jaSs
ve BB | x| Bp | BT | o
o o A iy R R
- ~X — | X ~ -
HAM my T |5 = ,ﬂ <
o T G
S
jons .HL &
Wowo 5| | R
0| el & &3
‘I}!‘A _o m
g E "
&m @ S| < < A
o T o | AR | = oy
wo AR = " Ho
o =
il W o e | R o=
wo A = T I I R
o - & X I S - N R S
mhy ~
~ | —
e = = ™| o | Wz
HE N T I Y i
a e ) \_I<|
Jooo = ® I N R
xR =




70
-
o)

B8r
oF

il

—
fite)

A

-
1

)

o

¥} 2t (Table. -3).

[e)

1=

A o

Table. II -3 General characteristics of the basin

A}

¢+
=]l o]~
T |l |S| = |~
1_rO ~ . . . . .
Cd|lo|loco|oco|o|o
s
— | o | o | |~
o< | || <
oclolololo
—~ | o|lw|m| o
~ | O | K| K| D
ol~|o|m|m
0| O | m|lo| o
6| =] | = |~
< o< [a\} —
2l
|| N =
(||
= | 1 =
| T o

il

-

el

B

p—

0

—_—

o
i+

)

—
fite)

fvze)
w
el

-
A
o

R

[e}
A4

gl
7}2 Shape file® W3}k

—_
"o

‘(H

sl

o

3l Arcview

o

o] 1:5,0009] A A]

=

=

|
B
il
&
e

gl
B

-4

st o™ Table.

T A

B
el

B
el

~d
—
fite)

)

11



Table. II1-4 Configuration of the area, according to variable altitude

% 3 (EL. m)

SR

>1,600 | =1,40 | =1,20 | =1,000 | =800 | =600 | =400 | =200 | >0
35 - - - - 0.002 | 1.01 | 1.98 | 3.48 | 4.58
o) = - - - - - - - - -
&35 - - - - - 0.74 | 2.03 | 3.02 | 4.83
o= - - - - - - - - 2.10
= Al - - - - - - - - 1.79
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Table. I -5 Average altitude and slope of the basins

s ™ ¥ 7 2= (Em) | H A A A (D) v 3
33 389.9 7.75 2| vk
] 233.9 16.5 I |
&3l 333.3 7.54 2| W5}
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Table. II1-6 Bed slope of the stream
3 3l W T ZHNo.) A543 734k LI
No.24 ~ No.51+20 1/25
35
No.51+20 ~ No.60 1/20
No. 1 ~ No.35 1/20
o) = No.35 ~ No.70 1/37
No.70 ~ No. 85 1/12
53 No.0 ~ No.30 1/25
No.O ~ No.14+25 1/34
ol AL
No.14+25 ~E.P 1/30
No. 0 ~ No. 2 1/167
No. 2 ~ No. 14 1/59
= A No.14 ~ No.33 1/52
No.33 ~ No. 41 1/38
No.41 ~ E.P 1/44
_ - =| A ‘.|
=| A
N N
S S
sARS Sl+dad
Gopo
Elevation Range
[ ]85-175 [_]o-10
[_]175-265 [_110-20
[ 265-355 [_]20-30
[ 355-445 []30-40
Il 445-535 ] 40-50
Il 535- 625 I 50- 60
625-715 Il 60-70
1 0 1 Kilometers M 715-805 1 0 1 Kilometers

Fig. -3 Analysis map of altitude and slope in Hoesu stream
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Fig. I-5 Analysis map of altitude and slope in Donghoesu stream
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Table. II -7 Characteristics of soil types

T B E ¥ 5 A4
sandy(skeletal) Co. loamy Fine loamy Fine silty
Z A+ Loamy Co.silty Loamy Clayey
sk. (coarse) Vol. ashes sk.(fine) (finevery fine)
W55 -5 GagE B ol -2
ey o wE, wE | gamE | anw, =Y =d, ey
(cm/hour) (> 12.0) (12.076.0) (6.070.5) (<0.5
A o B
T 3 A e 100 7 50 50 T 25 250]&
=dzol(em)
T BT A B C D
Table. I1-8 The rate of hydrologic soil group
st d 5 A A (km? ) v (%) H] a1
A 1.20 26.17
B 1.61 35.17
3] 4 C 1.77 38.66
D 0.00 0.00
A 4.58 100.00
A 0.72 19.25
B 0.00 0.00
] C 1.67 44.54
D 1.36 36.21
A 3.76 100.00
A 1.43 29.59
B 1.19 24.53
533l C 1.88 38.91
D 0.34 6.97
7 4.83 100.00
A 0.00 0.00
B 0.00 0.00
o= C 0.51 24,42
D 1.59 75.58
7 2.10 100.00
A 0.00 0.00
B 0.00 0.00
= Al C 0.07 3.91
D 1.72 96.09
A 1.79 100.00
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Table. II1-9 Status of land use
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5) EA 9] ol &dF

PR AFo] &gt AAEAIL] WAL R70.68kn o]H, o] T doF 505%,
1796 %, =2 386% o= FAHY Ae AL R FAE AL, Table. I-10
3, dEH, 535, ol =E, A FHAY AEE EXol§dSE X
A Aol
Table. I1-10 Status of land use located around

e x5 Shds s

TR

HA () |[F38)(%)| WA (m) [F7881(%) | B8 (m') | 788](%)| B&(m*) |7/38](%)
il 575,906 14.36 |1,310,245| 15.46 |1,313,067| 7.16 |7,030,562| 13.91

Q] oF [1,940,213| 48.37 [2,988,279| 35.25 |13,550,940 73.92 |31,547,656| 62.42

] A | 162,670 4.06 282,848 3.34 186,777 1.02 886,278 1.75

L= = | 176,857 4.41 420,821 4.96 337,777 1.84 11,172,322 2.32

3 | 152,781 3.81 280,243 3.31 500,385 2.73 11,859,062 | 3.68

+ A 0 0.00 13 0.00 509 0.00 463 0.00

L 915,789 22.83 11,497,634 | 17.67 |1,168,756| 6.38 |5,065,136| 10.02
Z2ax]| 26,361 0.66 |1,352,157| 15.95 661,998 3.61 [1,082,883| 2.14

B3 X 38,158 0.95 94,214 1.11 61,392 0.33 186,004 0.37

4] 18,312 0.46 43,680 0.52 24,816 0.14 33,742 0.07

7] E} 3,888 0.10 206,389 2.43 [1,707,825| 9.32 |1,675,818| 3.32

st A | 4,010,935 100 8,476,523 100 |18,332,242) 100 |50,539,926] 100

A8 1 AAFEA SAAR(2008)
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Table. I1-11 Construction of river maintenance in Jeju island

1 s 71 A 4 (km) Meg | w4
T B R
(km) A AN | BaEAs B | (k)
A= 36,362.46 | 29,143.20 | 22,942.79 | 6,200.41 | 80.1 |7,219.26
A+ 316.72 201.97 139.19 62.78 63.8 114.75
A EA 105.96 71.94 65.99 5.95 67.9 34.02
A=A 210.76 130.03 73.20 56.83 61.7 80.73

A5 S G (A aE S 2005.12)
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Fig. II1-14 Stream drainage System in Jeju island
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7 THA R 1966 ~1995, = A4 &¢).

AFUNIA Aol AE/FHRT AAZ/FH AN H: gom, Aue

3E 7AEE o] &3ste] Table. M-13714,

Table. II1-13 Weather data by year of seoguipo meteorological post

= 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | B3
- 23+ 16.59 | 17.18|17.38|17.28 | 17.41/17.81/16.21|17.10|17.39|16.92 | 17.13
© |2 37]31.4033.8034.20134.00|33.60|35.60|31.70|33.80|33.70| 33.50| 33.53
()
HA|-1.40-1.60|-3.00| 1.20 |-2.40|-3.30|-2.90|-1.50|-0.30|-1.10|-1.63
-
() 2,971|1,369|1,782| 1,877 /2,280 12,018 | 1,391 |1,758| 2,167 | 1,661 | 1,927
|8+ 3.0 )29 33|33 3230|3028 28| 2429
REE
4 |, 24.016.1 | 11.8|20.8 | 16.0 | 16.7 | 13.6 | 16.5 | 16.7 | 6.7 |15.89
(m/s) =
WsE SSE | SE | SSW | NNE | NNW | SSE | SSW | SW | ESE | ESE | -
A SE=
) 69 67 66 67 69 65 | 66 67 66 69 | 67.3
DESNF
(hr) 1931.5| 1999 |1971.4/2009.5/1950.5 2289 | 2150 |2043.4|2063.4/ 1985 |2039.4
o2 75 67 28 48 47 95 43 66 72 49 159,00
5| 120 | 102 | 113 | 136 | 134 | 110 | 104 | 114 | 103 | 96 |113.2
71 ekl 6 14 10 | 31 | 35 | 29 15 | 29 | 26 | 20 [21.50
[}
=
(o) A& 0 0 9 1 5 1 3 4 2 1 |2.60
A4 19 20 24 12 24 16 | 38 15 7 15 119.00
= 13 6 14 11 12 13 20 8 6 6 |10.90

A5 7131E(1999~20084, 71744)



H B == s
40 =] = =
/(-/)\ 3.5
_A—
= 3.0 Coe= S — *
= 2 M —& ——
4 \‘—‘—0\
H 25 ~s
2.0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
HE(d)
adisx
100
80
= 60 ] ] ] ] ]
WH
a %
20
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
()
EAE -
3,500
2,971
3,000
— | | 2.280
= 2,500 — 578 016
E 200 ] 1.782 s — 1.758 4664
a0 1,369 — 1391 —
1,50 F— m—
oF ]
2 1,000 F—
50
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
A (d
Jl 2
40.00 [EICEELLE
35.00 — — ___ __ _ EEERLE-J
30.00 ]
. 25.00
£ 20.00
U 15.00 — ] — — ] —
o
10.00 ] ] ] ] ] —
5.00 ] ] ] ] — —
0.00 == —] — — —
500 1999 2000 ooy s | —hooa  EPoos [Eboos 2006 2007 2008
e ()
o x A2
2500
2250 A
—~ 2289 [Te_ |
< 2000 — == 2050 [ —
¥ MR aio | 2,043 209 .
= 1,932 ’ 17 ' 1,951 TS
1750
1500
1999 2000 2001 2002 2003, 42004 2005 2006 2007 2008

Fig. II-16 Distribution of Yearly weather




Table. II1-14 Weather data by month of seoguipo meteorological post
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Table. II-15 Rainfall data by month of seoguipo meteorological post

A=
()
1999 |111.4) 33.2 |141.5| 87.6 |292.0]295.8/918.2|666.3|316.9| 57.1| 39.4 | 11.1 [2970.5

19 | 29 |39 | 49 [ 59 | 69 | 7€ | 8¥ | 9¢¥ 109 | 11€¥€ | 12¢ | A

2000 | 76.1|15.1|71.9|60.7 |162.0|167.1/135.4|244.3|188.2|146.6| 93.9 | 7.2 [1368.5

2001 |150.7{ 90.2 | 12.1{203.0|162.5|271.8|273.2|240.8| 74.4 |167.8| 54.1 | 81.5 1782.1

2002 | 38.2 | 52.3 |101.1{157.5/194.5| 97.1 |369.3|421.0|134.6|182.8| 31.1 | 97.7 1877.2

2003 | 86.4 | 69.5 113.2|225.01392.0/377.0|325.8|310.6{223.3| 36.0 |109.5| 11.8 2230.1

2004 | 15.6 1 97.1 | 87.0 |257.6|420.7|180.4| 52.9 |420.5|325.5| 35.7 | 81.1 | 43.9 2018.0

2005 | 32.8 {104.9/194.6{135.5|137.7{ 96.3 |194.7|243.5| 17.0 | 53.3 |137.0| 43.3 |1390.6

2006 | 83.7 | 56.2 | 54.2 |282.8|178.7/292.0|311.3|183.0{162.2| 60.0 | 72.4 | 21.1 |1757.6

2007 | 65.7 | 44.6 1 96.4 | 81.0 |154.0/144.4/464.2|330.0|506.1|183.0| 0.2 | 96.9 2166.5

2008 | 63 |26.1(123.6|97.5|209.9\377.3| 62.1|178.5|343.2| 82.3 | 67.3 | 30.6 [1661.4

A3 31172.36/58.92|99.56|158.82230.40229.92310.71323.85229.14100.46/68 . 60|44 .511927. 3
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Table. M-1 Annual maximum precipitation fixed duration at seoguipo meteorological post

=

G T e | g | 20z | 3NT | BN | 1247 | 240
1974 13.4 35.0 47.7 59.9 84.3 103.8 130.5
1975 15.6 44.3 63.0 80.5 95.6 111.8 111.8
1976 18.0 55.2 64.8 66.2 75.9 104.9 118.0
1977 10.5 34.0 49.5 61.5 75.9 106.7 127.1
1978 13.0 27.5 39.9 50.7 78.8 104.2 127.4
1979 16.0 47.0 76.0 105.2 171.0 263.8 336.2
1980 13.5 40.0 58.9 71.2 87.0 98.8 98.8
1981 22.0 46.7 60.8 66.9 80.1 111.4 153.6
1982 16.1 27.9 32.9 43.9 65.5 81.6 94.4
1983 25.9 47.9 51.6 59.4 72.7 95.6 150.7
1984 27.0 34.5 49.0 75.0 109.4 121.4 121.4
1985 18.6 60.6 107.4 148.9 184.0 207.2 282.6
1986 15.5 42.5 46.6 57.3 69.4 104.2 124.3
1987 16.7 54.0 93.0 107.5 132.6 152.7 218.0
1988 22.0 58.1 66.5 70.7 121.8 171.5 184.0
1989 20.0 59.7 60.0 67.6 85.8 107.5 140.9
1990 24.5 73.0 74.9 79.9 95.6 137.6 196.3
1991 16.5 45.0 68.5 91.5 120.0 129.6 177.6
1992 26.0 48.5 83.5 107.9 174.4 218.1 260.2
1993 15.7 40.0 51.3 61.6 101.1 142.2 179.8
1994 20.0 52.6 89.1 115.6 163.5 226.3 360.6
1995 21.0 92.5 123.4 154.1 227.0 327.8 372.4
1996 19.5 51.5 82.2 111.7 144.4 191.8 221.1
1997 17.0 40.2 43.5 60.6 88.7 138.2 164.1
1998 21.0 78.0 102.2 110.8 132.9 205.1 280.5
1999 20.0 48.0 74.0 88.4 153.6 200.0 260.8
2000 12.5 34.5 42.0 55.1 78.1 90.5 126.1
2001 16.0 34.0 47.0 56.1 80.6 107.8 157.7
2002 16.5 39.0 50.0 70.0 90.0 117.5 141.5
2003 20.0 42.5 64.5 85.5 122.5 173.0 210.5
2004 16.5 45.0 76.0 110.5 155.5 164.0 217.0
2005 14.5 30.0 37.5 42.5 58.0 72.5 75.0
2006 14.5 32.5 50.0 65.0 105.0 127.0 141.5
2007 22.0 55.5 85.5 113.5 164.0 264.5 266.0
2008 13.5 33.5 42.0 66.0 86.0 108.5 7117.0

T 102 AR (9l = mm)
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Table. -2 Conversion fator between fixed and sliding durations

ALAGA|ZES] A& 7)7F @ ele A&7)3k A 5
1 AIZF 604 1.129 (1.13)
3 AIzk 180% 1.033
6 AlZk 3604 1.013 (1.02)
24 A7k 1440%- 1.005 (1.01)
19 14408 1.161 (1.13)
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Fig. IM-2 Regression curve of Conversion fator between fixed and sliding durations



Table. M-3 Annual maximum precipitation sliding duration at Seoguipo meteorological post

e 10~ 60~ 120~ 180~ 360~ 7205 1440%
1974 13.4 35.5 50.3 61.9 85.4 104.4 131.2
1975 15.6 44 .3 66.5 83.2 96.9 112.5 112.5
1976 18.0 55.2 68.4 68.4 76.9 105.5 118.6
1977 10.5 34.0 52.2 63.5 76.9 107.4 127.7
1978 13.0 27.5 42.1 52.4 79.8 104.8 128.0
1979 16.0 47.0 80.2 108.7 173.2 265.4 337.9
1980 13.5 40.0 62.1 73.6 88.1 99 .4 99 .4
1981 22.0 46.7 64.2 69.1 81.2 112.1 154 .4
1982 16.1 27.9 34.7 45.4 66.4 82.1 94.9
1983 25.9 47.9 54 .4 61.4 73.7 96.2 151.5
1984 27.0 34.5 51.7 77.5 110.8 122.1 122.2
1985 18.6 60.6 113.3 153.8 186.4 208.5 284.0
1986 15.5 42.5 49.2 59.2 70.3 104.8 124.9
1987 16.7 54.0 98.1 111.1 134.3 153.6 219.1
1988 22.0 58.1 70.2 73.0 123.4 172.5 184.9
1989 20.0 59.7 63.3 69.8 86.9 108.2 141.6
1990 24.5 73.0 79.0 82.5 96.9 138.4 197.3
1991 16.5 45.0 72.3 94.5 121.6 130.4 178.5
1992 26.0 48.5 88.1 111.5 176.7 219.4 261.5
1993 15.7 40.0 54.1 63.6 102.4 143.1 180.7
1994 20.0 52.6 94.0 119.4 165.6 227.7 362.4
1995 21.0 92.5 130.2 159.2 230.0 329.8 374.3
1996 19.5 51.5 86.7 115.4 146.3 193.0 222.2
1997 17.0 40.2 45.9 62.6 89.9 139.0 164.9
1998 21.0 78.0 107.8 114.5 134.6 206.3 281.9
1999 20.0 48.0 78.1 91.3 155.6 201.2 262.1
2000 12.5 34.5 44 .3 56.9 79.1 91.1 126.7
2001 16.0 34.0 49.6 58.0 81.7 108.5 158.5
2002 16.5 39.0 52.8 72.3 91.2 118.2 142 .2
2003 20.0 42.5 68.1 88.3 124.1 174.0 211.6
2004 16.5 45.0 80.2 114.2 157.5 165.0 218.1
2005 14.5 30.0 39.6 43.9 58.8 72.9 75.4
2006 14.5 32.5 52.8 67.2 106.4 127.8 142.2
2007 22.0 55.5 90.2 117.3 166.1 266.1 267.3
2008 13.5 33.5 44 .3 68.2 87.1 109.2 117.6

T 11082 YA (] : o)

3) 71 ZAA AHA
TEARY FARAA ®Wol] AgHE FAXZEE Hi(Mean), XHAF

(Standard deviation), % -5 #]4=(Coefficient

of skewness) 5 9]

of variance),

o3, T 2ol 4o,

21 %= A 57 (Coefficient
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Table. -4 Statistics of Annual maximum precipitation data
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Table. -5 Appropriate probability distributions at different rainfall duration

A9AE7108 SEASE (m)

AN 7
t}] 105 603 120%

HHEY X RHE | X HHEY X
— H 5]'T‘—J—tl E@E@ 4 H E]T—J—tl E@E@ — H E]T—J—tl E@E@

10 23.4 | 23.8 | 23.7 | 65.2 | 63.6 | 65.1 | 97.6 | 96.4 | 98.7
20 25.7 | 26.3 | 26.1 | 73.2 | 71.0 | 73.1 | 110.3 | 108.7 | 111.9
30 27.0 | 27.7 | 275 | 77.8 | 75.2 | 77.7 | 117.6 | 115.8 | 119.5
50 28.6 | 29.5 | 29.2 | 83.5 | 80.6 | 83.4 | 126.8 | 124.7 | 129.0
80 30.2 | 31.1 | 30.8 | 88.8 | 8.4 | 8.6 | 135.2 | 132.9 | 137.7
100 | 30.9 | 31.9 | 31.6 | 91.3 | 87.8 | 91.1 | 139.2 | 136.7 | 141.8
2 e GUM GUM GUM GUM GUM GUM GUM GUM GUM
A& 7 180%- 3605 7205

7F A= = === A= =
b = W gowm| e/ | o W gorw| 2T | ayem | socm| Se’rs
() — ey |7 ZHEY | T e

10 121.2 | 118.2 | 121.9 | 167.8 | 162.3 | 169.2 | 227.5 | 214.9 | 227.2

20 137.3 | 133.4 | 138.4 | 191.0 | 183.7 | 193.0 | 261.2 | 244.2 | 260.38

30 146.6 | 142.0 | 147.8 | 204.3 | 196.0 | 206.7 | 280.6 | 261.0 | 280.1

50 158.2 | 152.9 | 159.6 | 221.0 | 211.4 | 223.8 | 304.9 | 282.1 | 304.2

80 168.8 | 162.9 | 170.4 | 236.3 | 225.5 | 239.5 | 327.1 | 301.3 | 326.4

100 173.8 | 167.6 | 175.5 | 243.6 | 232.1 | 247.0 | 337.6 | 310.5 | 336.8

A= GUM GUM GUM GUM GUM GUM GUM GUM GUM

AHA 7] 1440%
s . $571%
(1) EHEH HeEH weE

10 286.1 | 276.6 | 288.5
20 | 329.5 | 316.9 | 333.0
30 | 354.5 | 340.0 | 358.6
50 | 385.8 | 369.0 | 390.6
80 | 414.4 | 395.5 | 419.9
100 | 427.9 | 408.0 | 433.8
2 e GUM GUM GUM




SETENE R S SR
(2006. 6, AwH), WIS ATelA] AFH @ AF F
FBEFH7HAAE ) (2006. 2), @ w3 AEA o FEH

o Ao} o] Hlul - AES Az} 20087tA¢] ALE H Qo] o

T
L2
2
©
|l
N
o
e

Table. M-6 Comparison of probability precipitation at different rainfall duration

& 7 7 A &AIZHE 887392 ()
) 1058 | 60% | 1202 |180%«* | 3608 | 7208 | 14408 | A=
@ | 23.4 | 64.9 | 90.3 |130.9% | 154.4 | 207.4 | 254.3
10 | @ | 22.8 | 62.1 | 92.1 | 113.8 | 159.4 | 209.4 | 267.0
@ | 23.7 | 65.1 | 98.7 | 121.9 | 169.2 | 227.2 | 288.5 | ©
@ | 26.3 | 73.2 | 102.2 | 148.0« | 176.7 | 237.6 | 293.7
20 | @ | 25.3 | 69.3 | 103.5 | 128.1 | 180.5 | 237.9 | 305.7
® | 26.1 | 73.1 | 111.9 | 138.4 | 193.0 | 260.8 | 333.0 | ©O
@ | 28.0 | 78.1 | 109.1 |157.8« | 189.5 | 254.9 | 316.3
30 | @ | 268 | 73.4 | 110.1 | 136.3 | 192.7 | 254.4 | 327.9
@ | 27.5 | 77.7 | 119.5 | 147.8 | 206.7 | 280.1 | 358.6 | ©
@ | 30.0 | 84.1 | 117.7 |170.1% | 205.6 | 276.6 | 344.6
50 | @ | 285 | 78.6 | 118.2 | 146.6 | 207.9 | 274.9 | 335.7
@ | 29.2 | 83.4 | 129.0 | 159.6 | 223.8 | 304.2 | 390.6 | ©O
@ | 31.9 | 89.6 | 125.6 |181.3% | 220.3 | 296.5 | 370.5
80 | @ | 302 | 83.3 |125.7 | 155.9 | 221.8 | 293.7 | 381.2
® | 30.8 | 88.6 | 137.7 | 170.4 | 239.5 | 326.4 | 419.9 | ©O
@ | 32.8 | 92.2 | 129.3 |186.7% | 227.2 | 305.9 | 382.8
100 | @ | 31.0 | 85.6 | 129.3 | 160.4 | 228.4 | 302.6 | 393.2
® | 31.6 | 91.1 | 141.8 | 175.5 | 247.0 | 336.8 | 433.8 | O
T 0 O I=FEEFFEY] 2H4(2006. 6, )
v EAS AZARE AT 1209 ARROE 4R BEPSFORA A8 T8 23
@ AF FHHEE 24 A FRHA D) (2006, 2)
@ =32+
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Table. M-8 Estimate the ratio of rainfall at altitude

AZ 792 (m)

) Eﬂ = o T ©
B4 (m) 19934 1994 1995 19963
8.7 18.19/6.22(8.11|6.18 |10.11
AAE |50.5(146.2] 80.2 [100.1| 304 | 118 | 111 [365.5/226.8]219.8|240.6(137.2| 103
s | 417 | - - - - - - - - - - - -
=5 | 600 | O | 118 | 121 | 566 | 150 | 566 | 359 | 241 | 456 | 321 | 147 | 0O
1100224){1,100| 150 | - | 76 | 420 | - | 420 | 266 | - - - - -
_ A5 7F5-ZF(m)
. ¥l
B4 (m) 1997 1998 1999 20001
8.6 [4.21(11.25/9.20(9.29| 4.1 | 8.3 | 7.1 9.17| 112 | 90.5|68.5
AAE |50.5162.6[106.9|135.1|227.3(133.4| 129 [247.8] 145 | 118 | - - -
sk | 417 | - - - - - - - - - 138 | - -
=3 | 600 | 203 | 122 | 240 | 110 | 225 | 49 | 425 | 156 | 80 | 149 | - | 141
110022#){1,100| - | 67 | 151 | - - - - | 325 -
_ A5 A5 (m)
. ¥l
B4 (m) 200011 2001 2002\
9.13|8.20| 8.4 |6.23| 8.9 [10.27| 7.6 |4.28| 5.6 |10.21]10.18| 8.31
XMAE |50.5|84.5[68.5|58.5(110.2[96.5[88.1| 110 | 96.5|84.5|72.2| 117 | 116
3| 417 | - - - - - - - - - - 1105.5| 360
== | 600 | 171 | - - | 113 | 96 | 85 | 113 | 96 | 106 | 122 | 163 | 255
1100224)[1,100| 96 | - | 72 | 87 | 75 | 125| 91 | 13 | 21 | 23 | 79 | 801
_ A5 A5 (m)
. ¥l
B4 (m) 2002\ 2003\ 20043
7.5 (7.26| 8.8 [6.18(9.12(5.30| 7.1 |8.17|8.22|9.11|4.18|4.26
M E | 50.5(106.5] 104 | 72 | 168 | 165 | 155 [ 83.5| 108 | 214 | 160 |130.5[109.5
3 | 417 [121.5]168.5| 71.5(166.5(281.5| 181 | 88.5| 102 | 306 |102.5| 165 |134.5
U5 | 600 | 124 | 69 | 25 | 200 | 225 | 214 | 82 | O | 291 | 186 | 148 | 141
1100324]|1,100| 260 | 289 | 135 | 117 | 330 | 97 | 18 | - | 229 | 8 | 190 | 123
_ A5 A5 (m)
. ¥l
B4 (m) 200511 20061 2007
8.24(8.23| 5.5 |7.14(5.17|7.10| 4.9 |6.14| 7.4 |6.24|8.24|8.23
MFE [50.5|74.5[71.5|63.5|50.5| 49 | 100 [95.5| 71 | 68 | 66 [235.5| 104
3k | 417 | 83 |10.5] 135 | 51 | 79 | 153 | 100 |152.5| 105 | 53 [428.5|127.5
=5 | 600 | 104 | 37 | 131 | 63 | 97 | 131 | 122 | 157 | 102 | 61 | 323 | 150
1100324 1,100 - - | 158 | 489 | - | 16 | - | 211 | 70 | 27 | 145 | 140
: _— A5 5% (m)
B=a J(Lm) 2007 2 A 9 7 5% HE (%)
5.5 7.14 5.17 ° °
AFAE|50.5| 91.5 77.5 63 7,874.7 123.0 100.0
sh | 417 86 46 79 4,205.0 140.2 113.9
=13 | 600 9 111 67 9,142.0 142.8 116.1
110032#)[1,100] 71 37 79 7,200.0 163.8 133.0
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Table. M-9 Estimate the coefficient of rainfall correction at estimating location

1.111
1.063
1.093
1.013
1.005

(EL.m)

389.9

233.9

333.3

73.0

45.2

A ()

B
Br
o

4.58
3.76
4.83
2.10
1.79

7
=

HS.0

DP.1

DHS.0
LC.0
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Table. IM-10 Probability precipitation by correcting altitude
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Table. M-11 Probability rainfall intensity at different rainfall duration

S 10% 60+ 120% 180+ 360+ 7205 1440+

10 150.6 68.8 52.2 42.9 29.8 20.0 12.7

20 165.6 77.3 59.2 48.8 34.0 23.0 14.7

30 174.6 82.1 63.2 52.1 36.4 24.7 15.8

50 185.4 88.2 68.2 56.2 39.4 26.8 17.2

80y 195.6 93.7 72.8 60.0 42.2 28.8 18.5

1003 200.4 96.3 75.0 61.8 43.5 29.7 19.1
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Fig. -4 I-D-F CURVE (long-term)
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Table. M-122}

Table. M-12 Probahility rainfall intensity formula during short duration(less than 180 minutes)

N : , , . ,
7]? 1 T Talbot & Sherman & | Japanese & Semi-Log &
10,525 406.33 620.30
37X ’ _ N
o (t+74.965) 1043162 (Vi+10105) [P2490+ 87.691) x Log (t,
=
10 ¥FHAF 9.83 0.46 1.40 4.93
AARASG]  0.97948 0.99982 0.99939 0.98975
12,155 434.70 715.92
37 A ’ _ N
=
208 ¥FHA 10.68 0.54 1.69 5.21
AARAS|  0.97875 0.99978 0.99924 0.99023
13,059 453.47 769.01
37 A ekt Ak _ N
52 (1580291 JOETS (it 13550) 270.05+ (—99.571) X Log(t,
=
30 Az 11.22 0.62 1.88 5.45
AARAS] 0.97843 0.99974 0.99912 0.99034
14,193 475.35 835.87
37 A ’ _ N
o (t+82.030) #0-40926 (Vit1ams9) 2007+ 104.92) > Log(t,
508 [ o -
¥FHAF 11.75 0.67 2.00 5.65
AARAS 0.97850 0.99970 0.99905 0.99071
15,247 496.48 897.74
37X ’ _ N
&2 1+ 83552) 091 (Vi +15464) 301.21 4 (—110.05) X Log(t,
=
80 ¥FHA 12.35 0.76 2.21 5.91
ARAS| 0.97817 0.99966 0.99893 0.99081
15,750 506.33 927.30
37 A ’ _ N
=
1004 ¥FHAF 12.62 0.82 2.31 6.04
ARAS] 0.97804 0.99963 0.99886 0.99086




Table. IM-13 Probahility rainfall intensity formula during long duration(more than 180 minutes)

N : , , . ,
7]? - T Talbot & Sherman & | Japanese & Semi-Log &
23,070 1,978.9 440.79
3L 2) ’ ) . \
52 (11 395.49) (1 181)055% (Vi—38392) 116.63+(—33.352) X Log(t,
=
10 ¥FHAF 1.09 0.09 1.21 1.45
AARAS] 0.99809 0.99994 0.99725 0.99173
26,930 2,124.3 514.35
37X ’ ? _
Gl (t+411.70) (t+81)"‘67821 (\/{_3.5374) 132+ ( 37.637)><Log(t)
=
208 ¥F=HAF 1.28 0.11 1.28 1.62
AARAS 0.99790 0.99993 0.99745 0.99183
29,032 2,220.1 554.54
1Ay ) ? _ N
&2 (11 416.99) (t-£81)067 (Vi—34357) 140.69+ (—40.062) X Log(t,
=
304 ¥FHA 1.36 0.12 1.36 1.70
AARAS] 0.99793 0.99991 0.99740 0.99210
31,734 2,329.1 606.07
1Py 5 2 _ \
&2 T 424.81 (1 +81)0523 (Vi—3.2880) 151.43+(—43.052) X Log(t,
=
oU ¥FHAF 1.47 0.13 1.44 1.80
AARAS] 0.99787 0.99991 0.99748 0.99233
32,247 2,429.2 654.13
1Ay i ’ _ \
o (t+430.66) (+80)%9 | (Viz.17a0) [B137H 45.809) x Log(t)
=
80 ¥FHA 1.55 0.16 1.53 1.87
AARAS] 0.99792 0.99989 0.99742 0.99264
35,396 2,484.3 676.03
1PN __wehddIV ? _ \
&2 (11 432.80) s | (V7—3.1335) 166.12+ (—47.138) X Log(t,
=
1004 ¥FHAF 1.60 0.16 1.56 1.92
AARAS 0.99789 0.99990 0.99745 0.99268
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Fig. -7 Precipitation mass curve by regression analysis

Table. IM-14 Precipitation mass curve data at quartile storm in Seoguipo

A&7 %)

5 o) 0 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
A 129, 50% 0.0120.0]44.4|58.6|66.7|73.5|80.2|86.6|92.4]96.9|100.0
A 29, 50% 0.015.5]12.8|27.2|50.0|71.6|83.0/91.2|95.8|98.1{100.0
A 3E91, 50% 0.0/4.0]8.7|13.0/21.7131.9|50.4|75.4190.5|96.3{100.0
A 4+9], 50% 0.015.9110.9|17.3/22.0|27.3|34.5/44.1|55.8|79.4{100.0

Table. IM-15 Regression coefficient of Precipitation mass at quartile storm in Seoguipo

Al

PN
T

134

259

39

459

-0.1358493681473

-0.0059645461552

0.1580005943056

-0.0578773580419

o | ©

1.2569511500624

1.3281330714235

-0.4571755808865

0.8856833303015

0.1368954693298

-0.1409519013778

0.1300298375545

—0.0446752338976

[= ]

-0.0065908431045

0.0079118306944

-0.0066328945579

0.0021846886569

D

0.0001210763575

-0.0001583996355

0.0001487926094

—0.0000485619972

-0.0000010019042

0.0000013561275

-0.0000014332579

0.0000004924868

g

0.0000000031078

-0.0000000042565

0.0000000049314

-0.0000000017949

= .
T -

ik Y=a+bX+cX*+dX +eX'+ X"+ gX°
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Table. IM-16 Classification of soil group in SCS runoff curve method

Zo &7 = A

A H =T A7 (lowest runoff potential) S 7FA 2L Y& &9 Jdo
2A AZF, silt7F A9 glv RIS B ALF

B FEdA 7}%" O] t}A =2 (moderately low runoff potential) A} E 0]
H AEES JEut o v Aoy silt7h 239 5
=34 F‘“ o] B# EU}L =2 (moderately low runoff potential)

C FOZA AZFH silt7) ol 4o gk F& P IAFES FHn
|

D A 7}1‘“01 71 =2 (moderately low runoff potentlal) S0 2 A
Oito] A& silt2A 55338 A5 dste de &

SCSellA 7oz 4a v APESFTFFZ7 (Antecedent Soil Moisture
Condition, AMC)S 1315 A 47|(growing season, 6% ~9¥)et HA 7]
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Aoz F&Eskdth



ol

DO AMC-1

sk=lof glolA

Bl (highest runoff potential)

)
X

¥

Ege] Frow A9

o] BH%E<2l AH(average runoff potential)

94

=
=

o Abg(lowest runoff potential)
[e=]
-

)
ST

® AMC-TI :

@ AMC-TI :

ol

Gy
™

el
700

st

©

bl o,

°

]&

S
&

KeX
=

al

a

=

Table. M-17 Selection of SCS runoff curve number (AMC-1I)

=344 (CN) 484 AMC-1TI

o c} i
0 X
)
S A
—_ ¢! i
ot n~U E.E
rg)
—
o x| || w ||| ]|
S |lw | |w | ||| ||| S
o |lm | d|m|lo|*| ool oo
(S =" T IR S N =" B At S S N B S B S > B [ NSO
0|l 0| vl N D el oo
(S I S =< B B S s S o N B R e B o R e B
| lmi~|d|lo|lololglo|o]|
S| S| Nl || ® | TS| =S
5 .
<0 XX | M Ko | X
o
O NS s
B o | - | A

st et

o

X

2 CN#s 48

J A3

8

A

A14+(CN) A+4

A
p 84

23 FEHA

o, ME o] EJE grid o] EX|o]&EF table, E



0
<

A
oF
7

%A
—_
o

_Eo

e

2y,

7ol = A7 o

)

tow Eal

bol AH4 s

S

504, 80, 1004, 150, 2001 57) wWlL=ef oy

ol
T

o
%
o
N
oF

B
—_
fite)
vzl
—_
%)

=3
"o

%

Table. V-1, Fig. V-13} 2Tt}

Table. IV-1 Estimating location for analysis runoff and sediment
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g2 AAAZ 140 Gl HAFFEFS NSCS F39 Gz HE Bt
Ho g2 3k, NSCS F239 w9 o] At F A= Table. V-29F

Table. IV-2 Result data of NSCS dimensionless unit hydrograph

tlt, | Q/Q, | t/t, | Q/Q, | t/t, | Q/Q, | t/t, | Q/Q,
0.0 0.000 0.9 0.990 1.8 0.390 3.4 0.029
0.1 0.030 1.0 1.000 1.9 0.330 3.6 0.021
0.2 0.100 1.1 0.990 2.0 0.280 3.8 0.015
0.3 0.190 1.2 0.930 2.2 0.270 4.0 0.011
0.4 0.310 1.3 0.860 2.4 0.147 4.5 0.005
0.5 0.470 1.4 0.780 2.6 0.107 5.0 0.000
0.6 0.660 1.5 0.680 2.8 0.077

0.7 0.820 1.6 0.560 3.0 0.055

0.8 0.930 1.7 0.460 3.2 0.040
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g o felvel 30 del o853 i Kajiyama 5854 st 2k

A < 4291k @ Q = CA 1:016-00035l0g4)

A > 4291k Q= 1‘886CA(0.6784*O.OlOlllogA)

C = F(310+R24) (4+ B)
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Table. IV-4 Result of basic flood at estimated location (unit : m'/sec)

1o ST . W EE E o (d)
3} = AR =] % AL R H B 1
shd LA Ceer 50 80 100 150 200 I
Clark 61 67 71 77 81
HS.O Nakayasu 59 66 69 75 79
554 12H =% Kajiyama 100 105 107 111 114
R A=4 . 58kt AL 97 108 113 124 132
L=9.71km ka2 84 89 92 96 100
B 84 89 92 96 100
Clark 35 40 47 53 56
TB];‘ 1;}? Nakayasu | 29 | 33 | 39 | 44 47
e TR T Kajiyama | 62 65 68 71 72
A=3. 76k B
=7 60kn o] 2] 37 40 43 47 49
) e 37 40 43 47 49
Clark 62 69 72 78 83
DHS.0 Nakayasu 59 66 69 74 79
| B8 HET | Kajiyama | 103 107 110 114 116
35 _ 5
A=4. 83kt A 100 111 117 128 136
1.=9.78km aa] 2] 86 91 94 99 102
2 e 86 91 94 99 102
o Clark 4.1 | 16.3 | 19.2 | 22.0 | 23.4
: N 13.5 | 15.6 | 18.4 | 21.1 | 22.4
IR A2 10k N kSCS 10.0 | 11.6 | 13.6 | 15.6 | 16.6
L=373km agkayasu . . . . .
) e 4.1 | 16.3 | 19.2 | 22.0 | 23.4
Clark 2.1 | 14.0 | 16.4 | 18.7 | 19.8
_ KS.0 NSCS | 12.8 | 14.7 | 17.2 | 19.7 | 20.8
A ASL 79kt 11.6 | 13.6 | 16.2 | 18.8 | 20.0
L=380km agkayasu . . . . .
e 12.1 | 14.0 6.4 18.7 | 19.8
AR AR, BIS - BEAY 97 kA RN EAD (2007, 2. AALA)
ol T, A - AMAXA 25 AN] FIAIE B B (M FAEA], 2005.2)
2 - A2gshd(dE - 39 A7 2413 B (M FAEA], 2001.12)
Table. IV-5 Result of Design flood at estimated location
4 s _ 2= = 7|E 9 A8 Z e
3 % o =) = A = = = =5 T3 O
st A 8 & () (nt/sec) It
3 ¢ A HS.0 80 89 A at
3 DP.1 100 43 AR IS B
&35 DHS.0 80 91 PRI
o= LC.0 80 16.3 ks |
= Al KS.0 80 14.0 235
25 0 35, 535 - FEHY 9N S SN EAIE(2007. 2. AAEA])
XA - AW2FHNE - 35 An|7|EAE R (AAEA], 2001.12)
o) T, A - AMAXA 2 AN] FIAIE B B (A FAEA], 2005.2)
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Table. IV-7 Estimate of single storm rainfall erosivity(frequency for 50 years)

AEATE| A | AT A9 ;E A AR Lemg-ol A A 2]
(hr) (cm) (cm) alr—l) (em/hr) | (mj-tomes/ha/cm) |(mj -tomnes/ha)
0 0.00
0.5 | 6.16 6.16 0.50 | 12.32 288 1,774
1 9.27 3.11 0.50 | 6.22 281 873
2 13.97 4.70 1.00 | 4.70 270 1,268
3 17.50 3.53 1.00 | 3.53 259 913
4 20.52 3.02 1.00 | 3.02 253 763
5 22.97 2.45 1.00 | 2.45 245 599
6 25.01 2.04 1.00 | 2.04 238 485
12 | 32.97 7.96 6.00 | 1.33 221 1,759
18 | 37.67 4.70 6.00 | 0.78 201 943
24 | 41.03 3.36 6.00 | 0.56 188 630
Al Rso = 1,233 (10'J/ha - mn/hr) 10,007

Table. IV-8 Estimate of single storm rainfall erosivity(frequency for 100 years)

Aenz e AT T et | tmegenin o114 e
(hr) | (em) (;;) (hry | Ccn/hr) | (i tonnes/ha/em) | (mi i -tomnes/ha)
0 0.00
0.5 6.70 6.70 0.50 13.40 288 1,930
1 10.14 3.44 0.50 6.88 285 979
2 15.34 5.20 1.00 5.20 274 1,423
3 19.25 3.91 1.00 3.91 263 1,027
4 22.61 3.36 1.00 3.36 257 863
5 25.34 2.73 1.00 2.73 249 679
6 27.62 2.28 1.00 2.28 242 551
12 36.59 8.97 6.00 1.50 226 2,023
18 41.95 5.36 6.00 0.89 206 1,102
24 45.80 3.85 6.00 0.64 193 742
7l Rio = 1,517 (10°J/ha - mn/hr) 11,321




4 oA et el o3 ATl Addstes B A
S5 Y dFHoz2 B9k HAAMS xEF 4 W(standard erosion plot)oll
55 T EYo &AFS YT FE3 Aol # Alde] Ask
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Az oluel L, S, C, P& BF

USDA(1997)= 5578¢] A4 5849 A5E 722 EF % EY S4IAE

ol-gdte] K& A8 & v =xE Txsen, sias #AAS e 2ok

2.1x10 ‘(12— OM) M +3.25(S, —2)+2.5(P,—3)
100

K = 0.1317x[ ]

Ak OMe % f71%e Wig, p & Eaxe § & Ege pRAsE

Table. IV-9 Classification of S; and P,

E g 9 7 = E g 9 % & 7

S1 Soil Structure Py Permeability

1 Rapid
1 Very Fine Granular 2 Moderate to Rapid
2 Fine Granular 3 Moderate
3 Moderate or Coarse Granular 4 Slow to Moderate
4 Block, Platy, Massive 5 Slow

6 Very Slow

HApel EAL dAlol i W&

T, Me g7l 9l

o] 1=
(fraction)ol] tigt 3= of 3 o] AT



M = (%MS + %VFS)(100% — CL)

714, CLL JEBEZIHA HE(<0.002 m)e W& MSE 2 E(0.00
2~0.05 mm)e] WMEE VSFE " $-
ATNME hAFGY EAATFARE ntgor Kgs AR dtojok sy, +

2
AAA EFZAE o] FAR A gggtorm @ Jjute] wE EANGEF AbA | #sh

AFD, THHLAATL, 1998; HaAe] dx AIE o] g3ty 3¢, HEA,
B3 5A, olAAE, A EYES WAHH wE PHow 7h7 AL
7 A3 FE Table. V-103 2t}
Table. IV-10 Soil characteristics and K factor value of each soil type
UAEEL 71 % 33k K [tonnes/ha/R]
EdE| A2 | 2y | SAA o] E AE . . .
>2mn |0.1~2.0(0.05~0.1]0.002~0.005 | <0.002 Ol Erickson | Wischmeir
T2 2.6 | 2.2 1.3 56.7 39.8 20.1 0.4 0.3
2% |15 | 15.9 2.2 52 29.9 9.93 0.39 0.06
we | 26.5] 18.1 4.2 53.4 24.3 5.79 0.17 0.19
= | 0 3.9 20.9 54.1 21.1 2.32 0.62 0.53
=3 0 21.6 25 55 20.9 19.96 0.4 0.26
A | 3.8 | 12.7 6.9 44.2 36.2 6.39 0.32 0.15
=7 | 14.5| 11 2.9 62.9 23.2 1.96 0.6 0.41
et | 1.6 | 3.8 2.6 63.9 29.7 20.38 0.38 0.26
%£oF | 3.1 ] 3.1 3.1 63.2 30.6 12.29 0.37 0.26
olg} | 27.8 | 8.3 2 67.3 22.4 11.9 0.22 0.26
o | 3.2 6 2 75.4 16.6 1.97 0.59 0.56
854 | 25.7 | 17.4 3.3 51.7 27.6 3.1 0.23 0.25
/% | 3.1 14.6 2.9 48.9 33.6 3.1 0.43 0.26
45 | 0.4 | 10.1 3 63.4 23.5 2.53 0.5 0.44
Aok | 0 45 4 31.6 18.4 15.26 0.28 0.26
AF | 9.4 | 3.3 0.9 74.2 21.6 0.7 0.73 0.57
FE 1291 12.5 2.6 65.8 19.1 7.91 0.24 0.15
A | 0 3.6 1.7 67 27.7 24.1 0.4 0.26
et | 0 9.5 6.5 51.5 32.5 3.45 0.45 0.3
B0t | 0 4.4 3.9 69.7 22 25.22 0.44 0.4
=2 | 0.6 | 6.3 2.6 65.3 25.8 17.17 0.4 0.26
ofg | 5.8 10 1.4 72.4 16.2 2.27 0.68 0.54
el 0 13.3 0.8 62.9 23 1.79 0.6 0.46
|7 1 16.5] 24.9 3.6 54.1 17.4 1.78 0.35 0.37
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S = 10.8sin©+0.03 sin© < (.09
S = 16.8sin©—0.5 sin© > (.09

o714, ef AFAAAZroITh AV AL 84%7H4) weke Eokel ek Sel o

AME 9 Aol Aol selthe ATANIL vk W Aol sh 15ft vl T

Sl 7% AFEEo] WwAEA 27 wid Set AdAAbele] Ry nleke
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Table. IV-12 VM factor value of various soil condition

Condition VM Factor
1. Bare soil condition
freshly disked to 6-8 inches 1.00
after one rain 0.89
loose to 12 inches smooth 0.90
loose to 12 inches rough 0.80
compacted bulldozer scraped up and down 1.30
same except root raked 1.20
compacted bulldozer scraped across slope 1.20
same except root raked across 0.90
rough irregular tracked all directions 0.90
seed and fertilize, fresh 0.64
same after six months 0.54
seed, fertilizer, and 12 months chemical 0.38
not tilled algae crusted 0.01
tilled algae crusted 0.02
compacted fill 1.24-1.71
undisturbed except scraped 0.66-1.30
scarified only 0.76-1.31
sawdust 2 inches deep, disked in 0.61
2. Asphalt emulsion on bare soil
1250 gallons/acre 0.02
1210 gallons/acre 0.01-0.019
605 gallons/acre 0.14-0.57
302 gallons/acre 0.28-0.60
151 gallons/acre 0.65-0.70
3. Dust binder
605 gallons/acre 1.05
1210 gallons/acre 0.29-0.78
4. Other chemicals
1000 1b. fiber Glass Roving with 60-150
gallons asphalt emulsion/acre 0.01-0.05
Aquatain 0.68
Aerospray 70, 10 percent cover 0.94
Curasol AE 0.30-0.48
Petroset SB 0.40-0.66
PVA 0.71-0.90
Terra-Tack 0.66
bWood fiber slurry, 1000 1b/acre fresh 0.05-0.73
bWood fiber slurry, 1400 1b/acre fresh 0.01-0.36
bWood fiber slurry, 3500 1b/acre fresh 0.009-0.10
Portland cement + Latex
1000 1bs/ac + 8 gals/ac 0.13
1500 1bs/ac + 12 gals/ac 0.006




Table. IV-12 VM factor value of various soil condition

Condition VM Factor
5. Seedings
temporary, 0 to 60 days 0.40
temporary, after 60 days 0.05
permanent, 0 to 60 days 0.40
permanent, 2 to 12 months 0.05
permanent, after 12 months 0.01
6. Brush 0.35
7. Excelsior blanket with plastic net 0.04-0.10
8. Mulch (depends on type and amount of
0.01-1.00
mulch and erosion potential)
Table. IV-13 Estimate of VM factor value
EX] o] &AHE (ha)
AFA] o of ] A .
ap | 83T g [wrrnalaran] v [ 9ok | ow
0.02 0.01 0.01 0.80 0.01
3] 4 | HS.0 458.1 122.5 30.4 50.0 0.0 255.3 | 0.013
H¥Hd | DP.1 368.3 195.4 26.5 8.4 0.0 138.1 0.015
53]4=%| DHS.0 | 483.3 171.8 25.1 83.4 0.0 203.0 | 0.014
o] HAE| LC.0 51.4 43.8 5.0 1.1 0.0 1.5 0.019
= Al KS.0 179.4 147 .4 31.7 0.3 0.0 0.0 0.018
6) ESFH A A4
A7l A A EE Z2b Al E ol &Sty E AFe At A3 Table. IV

-14715%}F # o



Table. IV-14 Estimate of soil erosion by Annual rainfall

A | T4 R K EARRA =
Rl Bl - B 7 LS | W mel REH
P! [10°J/ha-mm/hr ] |[tonnes/ha/R] [tonnes/year ]|
[ha] [m'/year]
3] 4~ H| HS.0 |458.1 636 0.320 11.04]0.013| 13,382 9,558
323 | DP.1 [368.3 636 0.290 50.19|0.015 51,137 36,526
53)<=% | DHS.0 [483.3 636 0.290 4.80 10.014 5,988 4,277
o]HAE| LC.0 | 51.4 636 0.270 0.78 10.019 136 97
= A | KS.0 |179.4 636 0.270 2.3510.018 1,351 965
Table. IV-15 Estimate of soil erosion by single storm rainfall
49 R EARNE | BEARES
2x 7 7 [10"J /ha-mm/hr ] K LS | v [tomes/storm]| [m'/storm]
P! [ha [tonnes/ha/R]
50d | 100 504 | 100 | 501 | 100

3] 4 | HS.0 |458.1] 1,233 | 1,517 0.320 11.04/0.013|25,938| 31,917 |18,527|22,798

o2 | DP.1368.3] 1,233 | 1,517 0.290 50.19/0.015]99,125| 121,964 | 70,803 |87, 117

5 3]4~%|DHS.0/483.3] 1,233 | 1,517 0.290 4.8010.014|11,614| 14,287 | 8,296 | 10,205

o4& LC.0|51.4| 1,233 | 1,517 0.280 0.7810.019| 263 323 188 | 231

= Al | KS.0179.4] 1,233 | 1,517 0.280 2.35|0.018| 2,619 | 3,224 | 1,871 2,303
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Fig. IV-5 Variable sediment delivery ratio between drainage area and soil type



Table. IV-16 Estimate of sediment delivery ratio

au | e | HERA | gemy | FHEEE® |
(ha) (acre) g HE
3] & A | HS.0 458 1,132 10 59 41
] DP.1 368 910 10 61 42
5343 | DHS.0 483 1,194 10 59 41
ol dFE | LC.0 51 127 18 73 53
= Al KS.0 179 443 13 65 46

2) HAE &9 %= (Specific weight of deposits)
AgA AR 2o A - A" BEARE AReS WA He F
ALl ARE3tE FAS] fdids FAR ZAE 74
E Fu g 3iksto]of o)
ATFHAol A HAE T FFAH L Lane?t Koelzer(1953)2] ofgje} 7
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7 £
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Table. IV-17 Estimate of soil erosion and sediment

EdA A EAMTES
[e) A [}
ap | A [Relwd gasy | 29 SRER
- P! (ha) ABL | (ton/storm) L(E)g (tT/ox) qﬂ—_ﬂoﬂ'& (m’/storm)
(ton/yr) 0 on/m) (' /yr) b
1004 1004

3] 4 2 | HS.0 | 458.1 | 13,382 31,917 41 1.400 | 3,919 9,347

i | DP.1 | 368.3 | 51,137 121,964 42 1.400 | 15,341 | 36,589

%3]5 | DHS.0 | 483.3 | 5,988 | 14,287 41 | 1.400 | 1,754 | 4,184

o]+ | LC.0 | 51.4 136 323 53 1.400 51 122

= Al KS.0 | 179.4 1,351 3,224 46 1.400 444 1,059

SO dig 1yt gleng dds

hﬁ)_
E 2 dFolA AE st th(Table. IV-18).

Table. IV-18 result of sediment

EXAMTE®

A} % O o o]l & ©

s ;]P ki S A% 3t e

(m'/yr)
100
3 4+ A HS.0 458.1 3,919 9,347
A DP.1 368.3 15,341 36,589
3 A DHS.0 483.3 1,754 4,184
o= LC.0 51.4 51 122

= Al KS.0 179.4 444 1,059
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