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11
1.2
13

2.1

2.2

2.3
231
2.3.2
2.3.3
234

2.4
24.1
24.2
243



1.2

1.3

u 3,600 4,000 m3/s S57.7.28
4,500 5,000 m3/s H16.10.18
e 557.7.28 3,600 4,000 m3/s
1.972
e H16.10.18 4,500 5,000 m3/s
1/100 1.407
H16.10.18 6
3.0 17400
( 247mm/24hr  Gumbel )
24 (247mm) 6 3 2% 2%
1/100 247 176.0 121.8 273.0 343.9
(mm) (m/s)

S 36| 9/15| 9|16] 7/10]16| 7| 85.0| 2.905] 7997] 226.6 203.0 203.7 304.4] o 16| 8| x<|o|x|o|x|x|o|o|x|x|x|x|x|o|x|o|o|x|x|x|o|x|x]|x]|>x|Xx

S 54| 9/29| 9|30/15/11]30|15| 96.1| 2.571] 7310) 242.4 186.8, 269.1 217.7] o 18| 16| o |o|o|o|o|x|x|o|x|x|x|x|o|o|o|o|o|o|x|x|o|o|o|o]|x|x

S 40| 9| 8| 9] 9|23|15] 9|23| 88.4|2.793 7125 212.0 165.5 257.2 233.4] o 17| 11| < |o|x|o|x|x|o|o|x|x|x|x|x|x|o|o|o|o|x|x|o|o|o|x|x|x

S 32| 9] 6] 9] 7|12 9| 7|12| 84.5/2.923 7121 230.5 208.0 211.8 293.6] o 11| 3| x<|x|x|o|[x|[x|o|o|>x|>|>x|>|>|>x|>|>[>x|>|>x|>x]|>x|>x]|>x]|>x]|x|x

S 47| 6| 6| 6| 7|15/23] 7|15 92.5| 2.669) 6893 161.9 139.5] 265.7 222.3] © 204 x|o|o|o|X|xX|o|o|X|X|X|X|o|lo|o|o|o|o|X|X|O|X|O|O|xX]|Xx

S 36| 6(23| 6|27| 2|12|27| 2| 131.9|1.873 6744 206.8 151.0] 235.1 262.9] (=] 14 6| X |[X|X|O|X|X|O|O|X[X|X|X|X|X|X|Oo|O|X|X|X|O|X|Xx|Xx|Xx]|Xx|536.6.27

H 10| 9/21]| 9|22| 9|10]22| 9| 122.6| 2.015] 6207] 213.0 167.0 251.4 241.3] o 21| 21jo|o|o|o|o|x|x|x|o|x|x|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o

S 50| 7| 2| 7| 3|22| 8] 3|22| 89.6|2.758 5990 228.3 149.5| 206.6 300.5| o 20| 13|o|o|o|o|x|x|x|o|x|x|x|x|o|lo|lo|x|o|lo|x|x|o|x|o|o|x|x

S 53| 6|14| 6|16 1|13]16]| 1| 94.9| 2.604 5809 200.1 151.8, 262.6 226.2] o 21| 15| o|o|o|o|o|x|x|o|x|x|x|x|o|o|x|o|o|o|x|x|o|o|o|o|x]|x

H 11| 9|14| 9|14|18|20]|14|18| 85.3|2.896 5774| 173.4 160.1 270.2 216.4] o 19| 19|o|o|o|x|o|x|x|x|o|x|x|o|lo|o|o|lo|o|o|o|o|x|o|o|o|o|o

S 35| 8|11| 8({12(13|15/12|13| 100.4| 2.459 5728] 190.5 137.2 219.5 283.5 o 10| 4| X [X[O|O|X[X]|O[O[>X|>X|X[>X|>X|X|>X|>X|X|>X|>X|X|>X|X]|X]|X]|Xx|x

S 34| 9]25| 9|25|11|37]25|24| 110.6| 2.233 5045 174.3 116.9 =] 271.9 213.9] o 9 3 X[ X|X|O|X|X[O|O|X|X|X|X|X|X|X|X]|X|X|X|X|X]|X|X|Xx|x]|Xx M

S 47| 9|15| 9|16|11|14|16|11| 97.4|2.536 4975 189.0 129.7 230.7 268.6| o 20| 15| <|o|o|o|x|x|o|o|x|x|x|x|o|o|lo|lo|o|o|x|x|o|o|o|o|x|x

S 48|10]12|10|13| 5|18]13| 5| 89.4|2.764 4894 172.2 113.1 o 262.3 226.7 o 2004 x<x|o|o|o|x|xX|o|lo|X|X|X|X|o|o|o|o|o|o|XxX|X|o|xX|o|o|x|x

H 16]10|18[10|20| 5|15[20| 5| 175.5 1.407 4883] 187.8 117.5 233.0 265.6] o [19[19]c]o]olo|o|x[x|[x[o[x|[x]|o|o|o|o|x[oc]c]olo|[x]o|o|o]o]o > 4,500 5,000m3/5

H 5| 6|28 7| 4|16|15] 4|16| 99.7|2.478 4674 184.9 108.5 206.3 301.1] o 21| 0o |o|o|o|o|x|x|x|o|x|x|x|o|o|lo|o|o|o|o|o|o|o|o|o|o|ol|H5.7.4

S 44| 6|24| 6|25|13|18]25|13| 131.9| 1.873] 4671 180.3 114.5 217.9 285.5| o 204 x|o|x|o|X|xX|o|o|X|X|X|X|o|lo|o|o|o|o|X|X|o|o|o|O|xX|Xx

H 2| 9(16]| 9]19| 7({23|19]| 7| 94.7|2.608 4513} 149.5 103.2| o 296.0 182.2] 19| 18|o|o|o|o|o|x|[x|x|o|x|x|o|x|o|o|lo|o|o|o|o|o|o|o|o]|x]|x

S 50| 8|21| 8|22| 7|33]22|13| 96.1| 2.569 4143' 140.0 103.1 o 222.6 279.4] o 21l 14|o|o|o|o|x|x|x|o|x|x|x|x|o|o|o|o|o|o|x|x|o|x|o|o|x|x

S 34| 8| 7| 8[13]15/16]13|15| 86.9| 2.844 4039' 162.7 103.1 o 246.0 248.3] o 11| 3| X[ X[ X | O [ X|X|O|O|>X|>[>|>|>|>|>]>|>]|>|>|>]|>|>]|>x|>]|>|>[S34.8.13

S 35| 5|17| 5|19| 2|11]19| 2| 86.6| 2.851 3995] 196.7 117.9 207.8 299.1] o 11] 3| X | X[ X |0 | X[ X|O|O|X|X|X|X|X|X|X|X|X|X|X|X|X|Xx|XxX]|Xx]|Xx|x )

S 37| 6| 8| 6| 9/10/21] 9|10 146.7| 1.684] 3964 145.9 89.8] o 257.3 233.3] © 15| 7| <|o|x|o|x|x|[o|o|x|X|x|x|X|X|x|xX|o|o|x|X|O|x|>x|Xx|x>x]|x

S 36| 6[23| 6]24/16|47]25|15| 145.1| 1.703 3827 162.0 89.4 =] 194.2 316.9 =] 14 6| X [X|X|O|X|X|O|O|X[X|X|X|X|X|X|O|O|X|X|X|O|X|Xx|Xx|Xx]|Xx|536.6.24

S 57| 7|28| 8| 1| 6]/22] 1| 6] 125.2|1.972 3818 142.4 88.7 o 250.3 242.8 o 17| 14|o|o|o|o|o|x|x|o|x|x|x|o|lo|x|x|x|o|o|x|x|o|lo|o|o|x|x 3

s 46| 9] 5| 9| 6| 8[24| 6] 8] 87.2] 2.831 3744i 109.3 86.6| o 183.5 331.3] o |20 13 = | o= |o|x|x|o|o|=|=|=|=|o|o|ololo|o|x|x|ololo|=|=|x= >~ 3,600 4,000m*/s

S 42| 7| 8| 7| 9| 3]|20] 9| 3| 151.2| 1.634 3639' 156.7 80.6 o 170.7 348.2] 18| 12| < |o|x|o|X|X|o|o|X|X|X|X|o|X|o|o|o|X|X|X|o|o|o|o|x|x

H 8| 8/26| 8|27| 4|52|27|12| 97.5|2.533 3633] 150.4 85.3] o 387.0 61.3] 21| 21l o|o|o|o|o|x|x|x|o|x|x|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

S 58| 9/26| 9(27| 2]43|27|19| 206.4| 1.197| 3561 147.1 77.1 o 208.1 298. 6| =) 171 14| < |o [ X |0 |O|X|X|O|X|X|X|O|X|Oo|Oo|O0|O|O|X|X|Oo|O|O|O|x|Xx J

S 41| 9|16| 9|16/23|53|18| 3| 119.0| 2.075] 3302] 103.7 71.4 o 227.6 272.6] o 18| ll| < |o|xX|o|X|X|o|Oo|X|X|X|X|X|X|Oo|X|o|o|X|X|o|o|o|o|x|x

H 10/10|13|10{16| 3]|49|17| 3| 133.6| 1.849| 3263) 102.8 93.0) o 231.2 267.8] o 21| 21| o|o|o|o|o|x|x|x|o|x|x|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o

S 40| 9|15| 9/16/10|36|16|10| 110.3| 2.239| 3236| 138.7 82.8 o 252.2 240.1 =) 18| 10| < |o|x|o|X|X|o|o|X|X|X|X|X|X|o|o|o|o|X|X|o|o|x|Xx|x|x

S 59| 6| 7| 6| 8 2/17| 8| 2| 91.5|2.700 3219 133.8 77.9] o 218.2 285.3] o 20| 17| o|o|o|o|lo|x|x|o|x|x|x|o|lo|o|o|lo|o|o|x|x|o|o|o|o|x]|x

S 34| 8| 7| 8]12|15|17|12|15| 108.3| 2.281] 3202] 153.6 86.6 o 266.1 221.7 =} 11] 3| X[ X[ X |O|X|X|O|O|X|>X|X|>X|>X|X|X|>X|X]|>X|>X|Xx|>x|>x|Xx]|>x]|x|x|534.8.12

H 11| 6]23| 6]29| 7|21]29| 7| 183.7|1.344 3069) 108.4 69.1 o 225.2 276.0] o 21| 21| o|o|o|o|o|x|x|x|o|x|x|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o

S 47| 7| 9] 7|12| 7|39|12] 7| 151.7|1.629 3003] 120.1 84.6 o 218.5 284.7 o 19| 4| <x|o|o|o|x|x|o|o|x|x|x|x|o|o|o|lo|x|lo|lx|x|lo|lo|lo|o|x]|x

S 35| 8|28| 8|29]15|21]29|15| 233.5| 1.058| 3001 143.4 85.0 o 217.9 285.4 o 11] 3| X | X[ X |O|X|X|O|O|X|X|X|X|X|X|X|X|X|X|X|X|X|XxX|x|Xx|x|x

H 1] 9] 1] 9] 2|21|17] 2|21| 135.6| 1.822] 2942 126.3 66.1 o 219.2 283.9] o 21| 18| o|o|o|o|o|x|x|o|x|x|x|o|x|o|o|lo|o|o|o|o|o|o|o|o|x]|x

S 51| 9| 7| 9| 8]17|58] 9|19 107.7| 2.293| 2927] 90.5 76.8 o 257.1 233.5] o 2| 16|o|o|o|o|o|x|x|o|x|x|x|x|o|o|o|o|o|o|x|x|o|lo|o|o|x|x

S63) 6| 1| 6 2| 7|39| 2/20{139.8|1.767 2855 105.8 70.7] o 228.8 271.1] o 1714l o|o|o|o|lo|x|x|o|x|x|x|x|o|x|x|x|o|lo|o|x|o|o|o|o|x]|x

H 12|10|31|11| 1| 8|30| 1|13| 104.3| 2.368| 2758 78.5 71.1 =3 241.6 2540 o 14 14|o|o|o|o|o|x|x|x|o|x|x|xX|o|x|xX|x|o|x|x|x|o|lo|o|o|o|o

H 15| 8|13| 8|14| 7|26]14| 8| 102.4| 2.413 2756| 133.3 92.1 o 227.1 273.1 o 21| 21| o|o|o|o|o|x|x|x|o|x|x|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o

S 31| 9|24| 9/25/23|36/26| 9| 88.1| 2.803 2661 110.0 59.8] o 238.3 258.6] © 9| B> [ x| X|O|X|X[|O|O|>X|>X|>X|>X|>X|X|>X|>X|>X|>X|>X]|>X|>X|>x|>x]|>x|>x|x

H 5| 6/28| 6/29] 1]46|29|16| 88.4|2.793| 2641 81.9 60.4 o 281.9 200.9] 21l 0o |o|o|o|o|x|x|x|o|x|x|x|o|o|o|o|o|o|o|o|o|o|o|o|o|o]|H5.6.29

S 52|11|15|11|16{13|22|16|13| 90.9| 2.716 2626] 108.8 61.0) o 250.6 242.3] o 18| 12| o|o|o|o|o|x|x|o|x|x|x|x|x|o|o|o|x|x|x|x|x|o|o|o|x|x

S 32| 6|25| 6/26{17|31]|26|18| 150.3| 1.644 2623' 130.1 75.9 o 192.2 319.6] =] 11] 3| x| X[ X |O|X|X|O|O|>X|>X|X[X|>X|X|X|X|X|X|X|X|X|>x|Xx|>x|x|x

S 45| 6|13| 6(14|13]49|15|14| 90.1| 2.740| 2608' 91.0 60.4 o 260.5 230.5] o 20015 x|o|o|o|x|X|o|lo|X|X|X|X|o|o|o|o|o|o|XxX|X|o|o|o|o|x|x

S 44| 6(28| 6[29| 4|30J29| 9| 109.5| 2.256 2555| 125.3 67.0] o 212.3 292.9] o 19| 13| x|o|x|o|x|x|o|o|x|x|x|x|o|x|o|o|o|o|x|x|o|o|o|o|x]|x

S 40| 9|12| 9|13]23|23|13|23| 200.4| 1.233| 2448| 110.9 57.2 o 251.5 241.1 =} 18| 10| < |o|x|o|X|X|o|o|X|X|X|X|X|X|o|o|o|o|X|X|o|o|x|Xx]|x|x

S 40| 5|25| 5/26| 8|31|26| 9| 137.5|1.797 2444 101.8 59.9] o 205.6 301.8) © 17]10) x|o|x|o|x|x|o|o|x|X|x|x|x|X|o|o|o|x|x|X|o|o|o|x|x]|x

S 62| 5/12| 5/13]10|26|13|12| 87.1| 2.835| 2404 128.8 76.9 o 236.1 261.5] o 16| 13| o|o|x|o|o|x|x|o|x|x|x|o|lo|x|x|x|o|o|x|x|o|lo|o|o|x|x

S 36/10|26|10(27| 3|35)27|11| 111.8] 2.209| 2402] 91.8 61.7 o 249.1 244.1 o 16| 8| |o|X|o|X|X|0|O|X|X|X|X|X|O|X|Oo|O|X|X|X|Oo|XxX|x|X|x|x

H 12| 9]10| 9|11| 6|36|11| 6] 115.7| 2.135] 2396 104.6 59.3 = 206.2 301.0| o 21| 21| o|o|o|o|o|x|x|x|o|x|x|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o

H 7| 5[10| 5|11]|13]|26]11|15| 152.9| 1.616 2328' 110.3 66.2 o 220.5 282.1 o 21| 21| o|o|o|o|o|x|x|x|o|x|x|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o

S 46| 8/29| 8|30| 6|36{30| 9] 106.9|2.311 2306 94.5 55.5| o 202.7 305.8| © 7l x|o|x|o|x|x|o|o|x|X|x|x|o|o|o|o|X|x|x|X|xX|o|o|o|x]|x

S 60| 6|23| 6(24|24|22|24|24| 94.0| 2.628| 2211 122.1 76.6 o 264.9 223.3] o 20| 17|o|o|o|o|o|x|x|o|x|x|x|o|lo|o|o|o|o|o|x|x|o|lo|o|o|x|x

S 42|10|26|10(27| 2|31|27| 7| 105.7| 2.337| 2185 95.1 53.1 o 254.0 237.7 o P B x|o|x|o|xX|X|o|lo|X|X|X|X|o|X|o|o|o|o|XxX|xX|o|o|o|o|x|x

S 58| 5|15| 5|16| 4|21]|16| 4| 89.7|2.754 1858) 86.9 45.2 = 250.5 242 .4 o 18| 15| o |o|x|o|o|x|x|o|x|x|x|o|o|o|o|lo|lo|x|x|x|o|lo|lo|o|x|x

S 58| 6/19| 6/20] 5/26J20| 6] 114.9| 2.149| 1569' 70.3 44.6 o 244.7 250.1 o 19| 16|o|o|x|o|o|x|x|o|x|x|x|o|lo|o|o|o|o|o|x|x|o|lo|o|o|x|x

S 60| 4{10] 4[11/12]44]11[12| 82.6]2.991 1564] 82.5 45.0] o 221.3 281.0)] o 171 14l o|o|x|o|lo|x|x|o|x|x|x|o|o|x|o|x|o|o|x|x|o|o|o|o|x]|x
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2.4

[ |
2.4.1
[ |
2.4.2
1
[ | = / ) (Am
Im
2
[ |
3
[ | 30cm
[ | 40% 30cm
1
1 ( ()
(%) (m) (m¥ha)
37 0.3 1,110
84 0.1 840
39 0.3 1,170
42 0.3 1,260
0.3 930
sl *0.5 *1,550
60 0.2 1,200
0.3 1,200
40 *0.5 *2.000
1) = /
2)*: 0.5m
3)
2.4.3
[ |




1,217

)
m1/2500

< (am)

147,017m*/km?

(m?)=0.2283>
()

/

(m)=0.000047 >
(m*)+5.29

im
rt

178

-
(

)
m1/2500

(™)

=532.52>=

(ha)

2.40m

=0.0001>
(m*)+2.31

K

114

m1/2500

>30cm

30cm

K
A

127

m1/2500

1/25,000

><(0.40>30cm

K

30cm

A
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