
2009



I



2009

85

2009

5 1 9 30 4

16 10 15 4 1 9 30

5 1 9 30

2010 5



............................................................................1

........................................................................................2

........................................................................................3
..........................................................................................4
..........................................................................................8

....................................................................................12
........................................................................................14
........................................................................................15

......................................................................................18
........................................................................................18

................................................................................20
................................................................................................23

......................................................................................24
........................................................................24

................................................................................25
................................................................27

......................................................................30

......................................................................32
........................................................................................32
........................................................................................34

..........................................................................37

......................................................................................38

......................................................................................39
........................................................................................39
........................................................................................40
........................................................................................43
........................................................................................48

......................................................................................49
........................................................................................49
........................................................................................49



II

........................................................................................51

..................................................................52
................................................................................52

....................................................................................52

......................................................................54
................................................................................54
................................................................................54
................................................................................54

..............................................................55
........................................................................................55
........................................................................................55

..............................................................................................60

2009 ................................................................61



1



2

2009 1323.9mm 12% 22%
9

8 16
4.23m 45 13

7
2009

1 4 339.9mm 7% 5 9
776.1mm 9% 10 12 207.9mm

34%
2009 6 20 5 7 8

18 161.0mm 25% 45%
2009 7

2009 7 5.65 m3

6.43 m3 7.85 m3 8.63 m3

14 39.32 m3 29.24 m3

107.69 m3 99.48 m3

2009 124 88 12.4 m3

58 11.3 m3 63 4.9 m3

37 7.1 m3 363 20.3
m3 11.5 m3



3

2009
1-2-1

2009 1323.9mm
1459.1mm 1248.3mm 1200 1400

1500mm 10 1600mm 3
1661.9mm 1634mm 1893.7mm

12%
10% 21% 10~20%

10% 2 6 7 8 11 12
1-2-2

1-2-1  2009 mm



4

1-2-2  2009

1

1~4 339.9mm 7%
1-2-3 400mm 16

500mm 1 507.7mm

2

1 10 40.6mm 23%
1-2-4 51.8mm

35.1mm 51mm
26mm

14% 44%
2 18 144.8mm
120% 1956
1-2-5 196.3mm 116.1mm

242mm 88mm
99% 142%

3 14 77.0mm 21%
1-2-6 105.8mm

51.7mm 129mm
34mm 10% 36 %

4 8 77.4mm 24%



5

1-2-7 96.6mm
55.2mm 131mm

39mm 13% 37%

1-2-3  2009 mm



6

1-2-4  2009 1 mm

1-2-5  2009 2 mm



7

1-2-6  2009 3 mm

1-2-7  2009 4 mm



8

1

5~9 776.1mm 9%
1-2-8 1000mm

5 1193.8mm
1089.6mm 1081.2mm 1016.5mm 1061.0mm

2

5 12 53.0mm 55%
1-2-9

64.7mm 45.4mm 106mm
24mm

47~63%
6 21 192.2mm 4%

1-2-10 244.5mm
155.9mm 314.6mm

103.0mm 22%
14% 5% 3~35%

7 19 245.2mm 61%
1-2-11 319.9mm

198.2mm 516.8mm
89.0mm 195.0mm

80% 4.7 237.7mm 225.6mm
5.0

90%
8 30 200.8mm 45%

1-2-12
262.1mm 152.5mm

700.0mm 52.0mm
91%

9 21 84.8mm 28%
1-2-13

100.0mm 55.7mm
221.6mm 35.0mm

5~52%
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1-2-8  2009 mm

1-2-9  2009 5 mm
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1-2-10  2009 6 mm

1-2-11  2009 7 mm
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1-2-12  2009 8 mm

1-2-13  2009 9 mm
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2009 6 20 5 7 8
18 161.0mm 26% 45% 1-2-14

1-2-15
216.7mm 199.0mm

125.2mm 132.8mm
291.9mm 277.3mm

3 6 20~21 6 26~30 7
6~7 2

1 6 20~21
6 20~21 29.5mm 6 20

16.3mm
32.1mm 27.8mm 105.4mm

90.7mm 6 21 13.2mm
21.4mm

2 6 26~30
6 26~30

99.5mm 62%
135.2mm 124.3mm 150mm

9 181.5mm
6 29~30 6 30 6 30

48.5mm
59.8mm 58.4mm 55.9mm 50

50mm 84.6mm
3 7 6~7

7 6~7 23.4mm
53.1mm

22.2mm 13 50mm
167.0mm
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1-2-14  2009

1-2-15  2009 mm
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2009 8 “ ” 8 8 8 12 8
87.2mm 132mm

97.7mm 60~80mm 1-2-16
50~100mm

100~200mm 100~300mm 465mm
9~10

8 8 57mm
8 9 39.3mm

50mm 203mm 8 10 34.7mm
79.7mm 55.3mm

194mm 11

1-2-16 



15

1

10~12 207.9mm 34%
1-2-17 250mm

16 1 325.0mm 300mm

2

10 6 16.7mm 74%
1-2-18

26.5mm 11.9mm ( )
46.0mm 5.1mm

51~84%
11 12 129.7mm 152%

1-2-19 174.7mm
89.3mm 232.0mm

85~215%
12 10 61.5mm 51%

1-2-20 66.8mm
53.3mm 80.0mm

29~85%
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1-2-17  2009 mm

1-2-18  2009 10 mm
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1-2-19  2009 11 mm

1-2-20  2009 12 mm



18

1

2009 7
8 16 4.23m 2000

1-3-1 2.87m 2 10 3.31m
46 7 29 9 12

0.96m

1-3-1  2009

2

1 ~4 3.08m
3.26m 3.17m 3.43m 3 16

2.87m 2 14 0.02~0.53m

3

5 ~9
7 8 4.23m 8 16

3.11m 6 8 3.45m 7 21
3.14~3.38m 7

29 3.52m 8 16
4.23m 8 17 9 9 14 3.49m

3.45m 46

0.01~0.12m
0.97m 46



19

4

1-3-2 6 20 8
3.14m 7 8 8 3.37m 0.23m

6 30 7 1 8 3.36m
0.16m 3.14m

3.37m 3.25m

1-3-2

1-3-2

5 7 21 8 16

7 21 7 29 8
3.52m 8 8 8
3.89m 0.39m 0.58m 1-3-3

9 10
11 8 4.00m 4.05m

0.10m 12 8 4.11m
0.06m 8 8 0.22m 0.61m 0.83m

9 3 35 3.94m 10 6 50 3.69m 0.25m
9 2 3.84m 10 5 30 4.10m 0.26m

9 3 15 3.92m 10 6 4.15m 0.23m



20

1-3-3   7 21 ~8 16

6

10 ~12 11
3.24~3.35m 3.27m

3.44m 10 1 3.07m 11 6
10 11 0.01~0.12m

0.01~0.37m

1

2009 1-3-4 2
3 7 8

11~12

2

1~4 2

3

5~9 7 21 ~8 16
45 13

17 12 1~3
8 11 39 12

1
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7 1
7 8

1 8~10
2 7 21 8 16
7 21 7 21 ~8 16

45 13
17 12 1~3

8 11 39 12

7 21 ~8 16 7 21
8 9

8 11
0.51~1.83m 2~9 1~2

1.00m 1.83m

8 10
65.27m 85 77.85m 85

450m3/s
750 m3/s

8 11 1
8 15 40 m 200 m3/s 3

1.30 m 0.50m

7 23 7
31 7 21 ~8 16

7 21 8 11
15 27 25

7 21 ~8 16
7 21 . 7

22

4

10~12
11 11

17 8 3.50m 0.20m 3.48m
0.08m 3.51m 0.41m

3.36m 0.06m 3.42m 0.02m
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23

1-3-4

2009

8 8 5.75m
0.25m 8 10

4.09m 0.59m
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2009 7 5.65 m3

6.43 m3 7.85 m3 8.63 m3

1
4.05 m3 4.26 m3

4.36 m3 4.47 m3

2
1.33 m3 1.49 m3

3.97 m3 4.13 m3

3
7 2.73 m3 3.00 m3

0.27 m3 0.68 m3 0.39
0.02 m3
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1

14
2009 39.32 m3 29.24 m3

4
1-4-1

1
2009 14 24.65 m3

63% 3.31 m3 8% 8.55 m3

22% 6.12 m3 16% 1-4-2
2009 16.00 m3 41%

12.42 m3 32%
3.28 m3 8% 1-4-3

2
2009 14 26.74 m3

91% 2.59 m3 9%
1.42 m3 5% 1.08 m3 4% 1-4-4

2009 11.31 m3

39% 10.33 m3 35%
3.73 m3 13% 1-4-5

1-4-1  2009
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1-4-2  2009  1-4-4  2009

1-4-3  2009 1-4-5  2009

2

2009 13.82 m3 2008 3.02 m3

2.00 m3 2008 2.00 m3 10.19 m3 2008 0.52
m3 1.63 m3 2008 0.59 m3

1-4-6

1-4-6  2009
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3

2009 151.2 m3 41.8%
50.4 m3 40.6% 59.0

m3 43.3% 41.7 m3

41.1% 1-4-7

1-4-7  2009

1

2009 107.69 m3 2008 9.19 m3 99.48
m3 2008 0.85 m3 1-4-8

26.59 m3 25%
79.16 m3 73%

4.89 m3 5% 1.94 m3 2%
36.75 m3 37%

19.46 m3 19%
11.66 m3 12% 43.27 m3

44% 23.35 m3 20%
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1-4-8  2009

2

2009 1 4 23.2 m3 23.98
m3 1-4-9

8.12 m3 35%
14.45 m3 62% 0.64

m3 3%
10.02 m3 42%

3.36 m3 14% 10.60
m3 44%

1-4-9  2009

3

2009 5 9 63.35 m3 54.18 m3

1-4-10
14.13 m3 22%

48.21 m3 76%
4.7 m3 1.0 m3 2%

18.24 m3 34%
12.34 m3 22%

8.29 m3 23.61 m3 44%
13.58 m3 25%

8 11 2819.21m3/s 476.74m3/s
8 21 1326.54m3/s 408.78m3/s
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1-4-10  2009

4

6 20 7 7 6.96 m3

0.95 m3 5.80 m3 0.21 m3

3.28 m3 1.30 m3

0.61 m3 1.37 m3

5

2009 10 12 21.13 m3 21.31
m3 1-4-11

4.33 m3 21%
16.5 m3 78% 0.30 m3

1%
8.49 m3 40%

3.76 m3 17% 9.07 m3

43%

1-4-11  2009
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2009

2009

2009
2009 4

2009

4 27 4 27 6 28
9.7 m3 4.9 m3

50.5 2.7 m3

2008 2009
2009 124 88 12.4 m3

58 11.3 m3 63 4.9 m3

37 7.1 m3 363 20.3
m3 11.5 m3

1-5-1  2009



31

1-5-2  2009

1-5-3  2009
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1

1

2009 313 46%
70%

2009 60
75 4000

2.5

2009

2009 8 11 1999 2510m3/s

24

1000 2
4000

2009 100
90

2

3
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100
2010

2

1
358

134

154
17 44 5

4896 163 13.1
8

8

142 6000
98

2

24
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3
2007 2008

2008

3

2009 10 2009
2009 200908

2009

24
2009

2009 2009
5

1

2009 10

A B

2009

2009 121
3cm 94%
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2

8 7 8 3.97m 15
11 4.23m 0.73m

9 18
0.02m 50

0.05m

3

1
6 1

9 30

2009 11

2
468 0.25m

1.3% 98.7% 466 0.15m
3.0% 97.0% 468

0.25m 2.2% 97.8%
3

24

2000
2009

3.30m

2009
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H  = -0.10*H  + 0.01*H  + 0.62*H  + 0.57*H  0.46 
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38

2009 1541.8mm
4% 1351mm 16%

2009

5
2009 226.22 m3 18.2%
1080 m3/s 36%
2009 47 2008 5 10 1

47 302.91 m3 5 1 47.64 m3

2009 2 3
8 6 4

6 7 15
16 17

2009
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2009 2-2-1
1541.8mm 4%

19% 10% 15%
15% 2

8 11 48% 145% 1 5 10 39% 82% -25%
6%

1351mm 16%
1 2 4 5 6 9 10 8%~92% 7%~152%

a  b
2-2-1  2009

1 3 2-2-2
310.9mm 7%

15% 15%
239mm 22%
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a  b
2-2-2  2009

4 9 1
2-2-3

a  b
2-2-3  2009

1
1011.1mm 1

15% 3% 15%
15%

2009 6 20 7 8 18
117.5mm
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50%
2009 8 63.6%

8.6% 46.2%
2009

1 4 19 78
50mm 42.1mm

108mm 80.1mm 74mm 52mm
2 5 25 30

50mm 32.9mm 98mm
52.8mm 51mm 40.1mm

3 6 2 3 79
50mm 39.4mm 108mm

71.8mm 62.8mm 54.6mm
4 6 9 10 60

50mm 32.6mm
123mm 63mm 54.3mm 46.8mm

5
2-2-4

6 26
168mm 26 17 18 1 93mm

1
6 30 7 2

51mm 84mm
50mm 119mm

196mm
6 7 22 24 95

50mm 43.9mm
148mm 78.1mm 50mm
78mm 77.4mm 74.3mm 68.8mm

7 8 2 5
103 50mm 38 100mm
53.3mm 370mm

115mm 50mm 94.4mm 83.7mm
81.9mm 64.6mm

8 8 7 10 8
247 50mm 168 100mm

72 200mm 152.8mm
687mm 324.5mm 100mm
215.7mm 165.4mm 149.6mm 148.2mm 130.9mm 128mm

102mm
9 8 13 15

13 82 50mm
43mm 263mm 13 19 20 1

97mm 1



42

93.2mm 81mm 56.4mm 51.5mm
10 9 29 10 1

108 50mm 52 100mm
70.6mm 521mm

198.3mm 170mm 139.4mm 120.1mm

2-2-4  2009

2

945mm 18%
 5 18 7 4

4 26 231mm 136mm 2
18 19 22

162mm
5 13 260mm 113mm 5
17 20 101mm

25 27
123mm

6 38 541mm , 250mm 1
2 4

136mm 11 15
237mm 3

21 21 24
324mm 26 27 4

7 75 371mm 164mm
1 1 3

255mm 14 13 14
292mm 18 6

8 84 865mm 209mm 1
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8 7 9 8
7 11

767mm
9 9 223mm 69mm 5

9 15 9 16

2009 2 3
8 6 4

6 7 15
16 17

1 3
3 6 18 20 11
21 7 21 20 30

985 9 23m/s
22 17 2-2-5

21
13 100mm

200mm 287mm 22 24 22
80mm 23 69mm 24

93mm 21 24 39 100mm
324mm 2-2-6

2-2-5
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2-2-6  2009

2 4
4 6 26 22 50

2-2-7 26 27 26 27
9 50mm 120mm

2-2-8

2-2-7
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2-2-8  2009

3 7
7 8 3 20

8 5 6 20 6
7

2-2-9 8 3 6
116mm 3 2-2-10

2-2-9



46

2-2-10  2009

4 8
8 8 4 2

15 20
5  5 14 8 7 23 45

955 40 m/s 13
10 9 17 20

12
2-2-11

8 8 6 8

12 8
8 6 8 12 8

50mm 1777 100mm 1371 200mm 713
300mm 350 400mm 144 500mm 61

600mm 28 700mm 12 800mm
936mm 886mm 876mm 837mm 831mm

814mm 808mm 196.5mm

404.8mm 258.8mm 222.4mm 202.5mm
12 300mm 467mm 455mm

436.8mm 436.2mm 427.5mm 413.5mm 388.7mm
375.3mm 342.5mm 341.5mm 338.2mm 322.4mm

1 30mm
727 50mm 56 1 78.5mm 3

180.5mm 6 244mm 12
379.5mm 24 599mm
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8 7 7
3

136mm 8
11 100mm 4

200mm 422mm 394mm 9
23 100mm

268mm 211mm 10
94mm 11

15
50mm 4 100mm

144mm 7 11  47
100mm, 100 199mm 29 200 299mm 10

300 399mm 4 400mm
3 700mm 769mm 743mm

724mm
8 8 9

2-2-12

2-2-11  
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a  b

2-2-12  2009

10 12 2-2-13
219.3mm 16% 30%

10% 30%
167mm 25%

a  b
2-2-13  2009
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2009

2009

2009

3 3 5~6
6 0

0.15m, 0.17m;5 19 25
0.07m 3 28 15

0.73m

8

5
65 2008 82 7 4

5.96m 11500m3/s
1

8
8 10 2 30 16.76m 0.63m 8

10 23 4.37m 0.07m
2

8
8 10 18 2.33m 0.43m 8

10 15 18 2.08m 0.55m 8 10 0
19.19m 1.56m

3
8

8 10 3 42 18.40m 1.35m
8 10 0 42 15.92m 0.37m

8 10 11 54 6.07m 0.40m
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4
8

8 9 21 30 27.14m
0.96m 8 10 1 4.16m 0.51m

5
8

8 9 23 3.55m 0.72m
0.42m

6
8
8

8 9 16 7.73m 3.64m
1955 8 9 13

16.27m 1.13m
7

8

9

10

11
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11

12 7 16.70m 12 23
11.22m
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2009 226.22 m3 18 2008 2
69.78 m3 23 2008 20 128.07

m3 14 2008 3 28.37 m3

22 2008 22 2-4-1

2-4-1  2009

2009 1080 m3/s 36% 1~3
765 m3/s 32% 4~9 1417 m3/s 42%
10~12 701 m m3/s
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2-4-2  2009
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2009 5 1 47
252.39 m3 1 1 9.98 m3

2009 10 1 47 302.91 m3 5
1 47.64 m3

2009 2010 1 1 47 272.56 m3

10 1 30.15 m3
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1

2009 15
1979 2008

2009 8

2009 2008
2008

2009 WebGIS

2009
4.5

6
2500 1000

1400 83

2

125 4 9 68 2008
72 30 96.6%

500 56 30
9 36

1

2009
19

8 9 20 10 23 112mm 10 20
10 23 30 80m3/s
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2-6-1

mm m m3/s

8.3mm 588m3/s
8 11 7 45 +8m3/s 0.25h
7.05m +0.03m

2-6-2

mm m3/s m

2570m3/s 8 9 13 15
16.27m 9 13 15 80m3/s

3 0.23m 6 45min
75mm 120mm 3

2-6-3

mm m3/s m
11.35m 9 14

0.15m 1h 75mm
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120mm 3

2-6-4

mm m3/s m

143.28m 8 10
1 0.41m 1h

8 9 23 97mm
15m3/s 94m3/s 15.09m

2-6-5

mm m

16.76m 8
10 2 -0.03m 0h

8 7 13
8 9 970hpa 1

7 8 7 8 8 0.40 1.00m
0.20m 0.10m 50%

8 8 17 2
7 8 8 0.40 1.30m 0.20m

8 9 6 3 7
8 9 0.50 1.20m 0.32 1.48m

0.30m 0.20m 8 9
8 9 20

4 8
9 1.40m 9

2-6-6
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2-6-6 “ ”

m
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2

95 87% 10

1 2 134

5

3
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61

2009

1 6 16

3 4 2007
3 9

3 12

3 17
3 20
3 22
3 31 4 2
4 2 2009
4 10 2009
4 15
4 23
4 27 ,

5 4
5 14
5 16
5 16 ,

5 20~22
5 20 9 30 121

7 21 ~8 16 35
12

6 6



62

6 20

7 14~15
9 10

7 24

7 24 1999
1999

1999

7 29

7 30 30 17 0.15m

7 31

8 3 8 3.80m 2 0.02m 0.30m
8 3

8 4 7 " " 8 "
"

7 8

8 5
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8 5

8 6

8 7
7 8

8

8 8 8

8 9

8 15

1999

8 16
7

8 19 19 10

9 1~3
9 9~10 2009
10 10~14
10 21 ~24
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10 27 948 948

10 25 ~11 1 2008
2008

2008 7
( )

11 3~7
11 9~11
11 15~17
11 24 2008

3 19

3 5
4

5 134

8 2 6 344.2m
6 3 6 2000 388.5mm

1953 359.3mm 1952-2008
8 2 391.2mm 200

8 7 11
313.2mm

8 7 8 13 8 4.16m 0.66m
1999

8

9

1 15

34 23
7
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2 22 2 25 7
2 25 15

2260m3/s 21.94m
8 8 20:00

8 12

8 8 6 8 12 8
189mm 382mm
228mm 220mm 936mm
886mm 876mm 837mm 831mm
814mm 807mm 799mm 765mm

9 1 2
25

9 29 30
386mm

3 12

4 1

4 19

5 5

6 1

7 3

7 30 30 12:15
15:45 129mm 118mm
10 100mm

70 3000
8 2 2
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2 08:00
163mm 140mm 10

2
20:00 24 259mm

178mm 9 100mm
8 5 5

19 30 222mm
182mm 6 100mm 40

50
8 6 -10 8 6

8 8 8
8 8

17:08 8 10 14:45

8 18 18
95mm 77mm

79mm 75mm
20

8 20 20
15:00

17:30
63mm 57mm

10 16

10 19

10 22
ESRI 2009 GIS

2009
2006

3
7 2 20

11 3
11 20 H.E. Ms G. ter Horst Mr H.W.M Schoof

11 20
12 16
12 18

1 2009
30

17 30
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2
3 2009

70 86
16 382 3375 20

4 2008

5
1 10 3 6

5 6 4
10%

10% 6 7
20 30% 8 8

20 30% 9
40%


