
ѫ ′ ֗ ′ ⱪ

2

̉ᴇϷ₴ 11 27

ᶮᶽ˧ ᶮᶽͪЋᾯ



9ᶥѫ ′ ′ ̝ ʺ

1

10

Å

Å

Å

Å

Å

Å

Å

Å

Å

2-2



ѫ

2



15%

9%

7%

4%

7%

58%

H28

᷂Ḣѩ˲֥ ̓ Ћᶮ Ӹ Ҋֻ

ü │ ─ ─ 34 ⁸GDP│ 39 ⁸ │ 27 ╩ ╘≡™╢⁹╕√⁸ ─
│ 35 ⁸ ─ │ 16 ⁸ ─ │ 15 ╩ ╘≡™╢⁹

29 1 1 GDP 28 10

16%

19%

10%

7%5%

43%

H28

35%

14%17%

3%

6%

25%

H28

8
34%

14%
16%

3%

7%

26%

H28

8
39%

13%

17%

3%

6%

22%

GDP H28

8
27%

26%16%

3%

6%

22%

H28



44.8

17.9 21.8
4.2 7.4

15.1

18.3 9.7

6.4 4.9

81

49
39

21
38

0

20

40

60

80

100

120

140

160

m
3 /

H28

32%
21%

31%

13% 15%

11%
21%

14%

20%
10%

57% 58% 55%
66%

76%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

H28

᷂Ḣѩ ѩ ̓

4

ü ─ ─ │⁸ ⅜ 32 ⁸ ⅜ 11 ⁸ ⅜ 57 ≤⌂∫≡™╢⁹
ü ≤ ═≡⁸ │⁸ ⁸ ⁸ ─ ⅜ ™⁹
ü ≤ ═≡⁸ ─ ─ │ ™⅜⁸ ─ │ ™⁹

(
1.
2.

30

3.



᷂Ḣѩ ѩ ᷂ʤ ͒Ἥ

5

ü │⁸ ≤ ═⁸ ─ ⅜ ⁸ ⁸ ≤╙ ↄ⁸ ─ ≢│
─ ≤⌂∫≡™╢⁹
ü ⌐⅔↑╢ │⁸ ⅜10 ⁸ ⅜23 ⁸ ⅜ ≢№╡⁸ ≤ ═╢≤╛
╛ ™⁹ ─ ≢│ ≤⌂∫≡™╢⁹

1.

2. H28

3. H28

5 H20

2% 4%

23%

11%
17%20%

12%16%
11%13%9% 4% 5%

17%
8%

20%
13%9%11%

0.0%

20.0%

40.0%

60.0%

1% 1%

17%
8%14%

5%
1%

8% 5% 7%
1% 1%1%

10%5%
13%

9%6% 5%
0.0%

20.0%

40.0%

60.0%

9%

22%

44%

23%
32%

44%

57%
49%

20%
29%

22%

7% 9%

22%16%
27%

21%
32% 27%

0.0%

20.0%

40.0%

60.0%

6%

17%

38%

10%
15%

32%35%

20%
13%

15%

55%

15%
22%

39%

14%

56%

31%

7%

20%

0.0%

20.0%

40.0%

60.0%

8%

19%

41%

12%
20%

38%

48%

31%

15%20%

38%

10%14%

29%

15%

41%

26%

12%
23%

0.0%

20.0%

40.0%

60.0%



᷂Ḣѩ Ἥ

05001,0001,5002,0002,5003,000

mm

0 2,000 4,000 6,000 8,000 10,000 12,000

m3/

6

ü │⁸ ⅜ ─ ⌐ ═ ⌂ↄ⁸ №√╡─ ⌐∆╢≤ ╙ ↕™ ≢
№╢⁹ ⌐ │ ⇔ↄ ↕™⁹

1.
2. 2015
3. S61 H27
4. S61 H27 3
5.
6. S61 H27

(8 )8



⁷ ⁷   15% 11%
⁷⁷⁷   27% 20%
⁷⁷⁷ 51% 36%

39% 28%
72% 51%

⁷⁷⁷ 18% 13%
⁷⁷⁷ 24% 17%
⁷⁷⁷ 40% 23%

34% 20%
45% 25%

⁷⁷⁷ 29% 19%
16% 12%
39% 23%

⁷⁷⁷ 19% 11%
⁷⁷⁷ 23% 15%

42% 25%
15% 10%

⁷⁷⁷ 29% 18%
⁷⁷⁷ 26% 18%

050100150200

m3/ H28

( )

0 200 400 600 800 1,000

m3/

᷂Ḣѩ ̓ Ἥ

7

ü │⁸ ⌐ ∆╢ ─ ⅜ ⅝™ ≢№╢⁹

1. S61 H27 3
2.
3. S61 H27
4.
5. 30 

6.

8

H28



ⅎḢ ѫ

8



ѫ

9

ᶮ˧

ԍ
ᶮ˧

ʤʿͪ

˘
ᶮ˧

ῇ

ᾛ К
ˬ

ͭ
ᶮ˧

ԍ
ᶮ˧

ẞ ͭ

′ͭ
ᶮ˧

′
ᶮ˧

′
ᶮ˧

˜Ӧ
ᶮ˧

′ ʝ
′
ᶮ˧

ü ─ ┘ ┘ ─ │⁸ ─♄ⱶ ♄ⱶ⁸
♄ⱶ⁸ ♄ⱶ ⁸ ⌐ ∆╢ ┘ ⁸ ⁸

─ ⅛╠⌂╢Ⱡ♇♩꞉כ◒⌐╟∫≡ ⅎ╠╣≡™╢⁹



ʣ ʴ

10

ü ┘ ─♄ⱶ │⁸ ─♄ⱶ≤ ─ ─ ╟╡ ↕╣⁸ ♄ⱶ
⁸ ♄ⱶ ⁸ ♄ⱶ ≤⇔≡∕╣∙╣ ╩ ⇔≡™╢⁹

ü ─ ≢ ⇔⁸ ⌐╟╡ ┼ ⇔⁸ ┘ ─ ╩ ⁹

ü ⌐ ∆╢ │⁸ ♄ⱶ ≤⇔≡ ╩ ℮≤≤╙⌐⁸ ╩ ⇔√
⅛╠ ─ ≤ ╦∑≡ ⁹

25 ♄ⱶ ⱨ◊꜡כ▪♇ⱪ
28 12 21



m3/s

40K 20K 0K60K80K 30K

ʴ ʤ

11
26 H29.12.6

27 H31.1.25

ü ─ │⁸ ≢ ⅜ ⇔√ ⌐⁸ ⌐╟╡ ╖ ↕╣√ ╩
∆╢≤≤╙⌐⁸ ─ ⅜ ⌂≤⅝⌐ ─ ╩ ⌐ ⇔⁸ ⅛╠ ∆╢ ⁸ ⁸

⌐ ┘ ╩ ⁹

ü ─ ≢│⁸ ─ ⌐╟╡⁸ ╩ ∆╢↓≤≢⁸50m3/s ─ ╩30m3/s ≤∆
╢↓≤⅜ ≤⌂╡⁸20m3/s ╩ √⌐ ┘ ≤⇔≡ ⁹

β 30m3/s

β

30m3/s

  
2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

⅛╠─ km  

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

2000

1500

1000

500

0

200250300 150 100 50 0

132km

96km

85.3km
  40km

18.5km181.5km

80km

18.5km

50km

 

╖⌂⅛╖  

(1 , 831m)
322km

β 80 50

β



ѫ ѫ ′ ′

12

ü ─ 114m3/s ⅛╠⁸ ⌐╟╡ 43m3/s ⁸ ╩

⇔⁸ ─ m3/s ⌐ ⇔⁸ ﬞ ≢ ⇔≡™╢⁹

ᶮ˧

ԍ
ᶮ˧

ʤʿͪ

˘
ᶮ˧

ῇ

ͭ
ᶮ˧

ԍ
ᶮ˧

ẞ ͭ

′ͭ
ᶮ˧

′
ᶮ˧

′
ᶮ˧

˜Ӧ
ᶮ˧

′ ʝ
′
ᶮ˧

7.6m3/s

28.6m3/s

95.8m3/s

113.8m3/s

365
275
S58 H14 20

H7 14



46m3/s
33m3/s 13m3/s

13

43m3/s

30m3/s

67m3/s

34m3/s
( )
( )

)

4.7m3/s

ѫ ʺ ʺ ֝

ü ┘ ⌐╟╡⁸ ⅛╠ ⁸ ┼ ⁹ ╩│∂╘≤∆╢ ⌐ ⌐ ⁹

5.1m3/s

3m3/s
7m3/s

P

29
30

29

P



14

ü ≢│⁸ 47 ⅛╠ 30 ─ 47 ⌐ ⌡ ⌐1 ─ ⌐№√╢15ﬞ 16 ─ ╩

⁹ ─ │ ⅛ ─ ⌐╦√╢↓≤╙№╡⁸ ⁸ ⌐ ⅝⌂ ⁹

ü ⌐│ ⌐⅔↑╢ ╩ ╕ⅎ ⅜ ↕╣╢⌂≥⁸ ⌐⅔™≡

⁹

⌐⅔↑╢ ─

ѫ ѫ ′

ₒ ₓ
ủ ⱷfiⱣכ
Å

Å

Å

Å

Å

Å

Å

Å

Å

Å

28 ─ ─≤╡╕≤╘ 28 9 30 ,
╩╙≤⌐

40 15%

22 20%

58 20%

41 10%

40 10%

22 10%

71 30%

45 20%

60 30%

117 30%

53 10%

18 10%

23 10%

57 10%

79 10%

6/6 7/15

8/16 9/6

8/10 10/6

7/9 8/18

7/5 8/13

7/20 8/10

6/16 8/25

9/57/23

7/22 9/19

1/12 3/27 8/16 9/25

2/1 3/25

8/278/10

10/39/11

7/24 9/18

6/16 9/2



֒ ʺ ₳ ₴ ₳ ₴

15
29 9

ü 30 30

ü 10 76
30 30

⌐⅔↑╢ ⌐⅔↑╢
β │⁸

╩ ╗



60
39 43 48

67

90

118

178

200 205

127

33

69

36
57

104

56

156

134

328

0

50

100

150

200

250

300

350

11 12 1 2 3 4 5 6 7 8

(m
m

) S23 H27) H27-H28

28 4 18

28 ─ ─ ♄ⱶ

♄ⱶ ♄ⱶ

β 8,588
─

28

16

ѫ H28 ᾍꜘ

ü 27 ⅛╠ 28 ⌐⅛↑≡ ─ ⅜ ⌐ ╦╣⁸
↑ ─♄ⱶ ╩ ℮ ≢─ ≤⇔≡™╢ │ ⌐ ⇔
≡ ﬞ ™ ⁹↕╠⌐⁸ ⅛╠ ╕≢ ≤⌂╡⁸ 10 ─

╩ ⁹

m3

m3
28 28 9

1

60

─

5 ⅛╠7 ╕≢─ ﬞ
─ 346mm│⁸
496mm─ 70 ⁹ ⌐⁸

5 ─ │56mm≤
─ 48

28 9 1



ѫ H28 ᾍꜘ

17

ü ♄ⱶ ♄ⱶ ⌐⅔™≡│⁸ ╛ ─ ╩ ⇔√ ╛ ─
─ ⌐╟╡⁸ ♄ⱶ ─ ╩ ⁹

ü ≢№╣┌⁸♄ⱶ⅛╠ ╩ ∫≡╙⁸ ⌂ ↑ ⌐╟╡⁸ ⌐│ ⌐ ∆╢↓≤⅜ ≢⅝╢⅜⁸
28 │ ⌂ ≢№∫√√╘⁸♄ⱶ┼─ ╩ ∆╢√╘⁸ ⌐╟╢ ╩ ⇔⁸ ♄

ⱶ ─ ─ ⌐ ה ה ה ה ♄ⱶ│ 20 ⌐ ⁹

29

30 7

⌐╟╢
♄ⱶ ─ ┘

Å

Å

1/1 8/31 91

6,600 m3

H18 H27 38

2,300 m3

m3

m3



18

ѫ ′

ü ≢│⁸ 58 ⅛╠ 30 ─ 36 ⌐⅔™≡14ﬞ 27 ─ ╩ ⁹ 58 ⅛╠
╕≢│⁸╒╓ ╩ ⁹∕─ ⁸ ♄ⱶ 10 ┘ ♄ⱶ 22 ⅜ ⇔√⅜⁸

29 ⌐20 ┬╡─ ╩ ⁹

ü ⌐│ ⌐⅔↑╢ ╩ ╕ⅎ ⅜ ↕╣╢⌂≥⁸ ⌐⅔™≡ ⁹

⌐⅔↑╢ ─

H29 ⌐⅔↑╢ ─≤╡╕≤╘ 29 10 12
, ╩╙≤⌐

ₒ ₓ
ủ ⱷfiⱣכ
Å

Å

Å

Å

Å

─ ⌐│⁸ ⌐╟╢ ─ ╩ ╗

4 4%

65 30%

38 30%

55 29%

2 15%

18 29%

5 8%

17 15%

6 15%

34 29%

127 15%

48 15%

21 8%

52 20%

7/1 4

5/15 6/20 8/20 9/16

8/20 31 9/6 166/8 6/132/1 9

5/11 15, 22 25, 30 7/3 7/14 15 8/7 13,18 19

9/3 4

8/3 20

6/13 14, 18 20

9/7 21,25 26

6/2 7

8/17 9/19

12/13 4/17

7/3 9 8/16 9/25

3/5 25

7/5 8/25

─



ü 29 9 20

ü 9 4.7 8.6

ü

ѫ H29 ᾍꜘ

19

0

20

40

60

80

100

₳ ₴ὕ ȾɞǓ ǒǪǦḹֻ( ὑ)

29

40

52

92

52
26 92

β m3

2,000 2,000 

1,020 1,020 

5,600

5,800

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

9 3 29

′
ʣ

Ⱦ
ɞ
ѫ

ὦ
ʠ

m
3
)

˘ Ⱦɞ ′ ῇȾɞ Ⱦɞ

3,020

1 4,420

H11.3

H23.3

2,500 m3

3,300 m3

760 m3

0 m3

6,560 m3

4.7

8.6

0 m3

760 m3



ѫ H29 ᾍꜘ

20

ü

( m3/s )

ü 31 700 m3

ūḷʤ ǿ
ẃ 5/16 10/31
Ẏ3m3/s

г 11/1 5/15
Ẏ2m3/s

Ẏ3.5m3/s

ɴ ֝ ḷ

̵҈ ǱǞ
ʥ

ӓ

5m3/s

◓
′

′
ⱦ ȹɱȽɶ

Ū ′ ȏȑ

5m3/s

m3/s



ѫ ˗ ᾍꜘ

21

ü 24 18 ⌐ ≢│⁸ ≢ ⇔√ ─ ⅛╠ ╩
ⅎ╢ⱱꜟⱶ▪ꜟ♦ⱥ♪⅜ ↕╣ ⅜ ↕╣√ 24 18 15 ⁹ │ ≤ ⇔≡ⱱꜟⱶ▪ꜟ

♦ⱥ♪╩ ∆╢ Ⱬ◐◘ⱷ♅꜠fi♥♩ꜝⱵfi ≤™℮ ─ ┼─ β1⁹

ü∕↓≢⁸ ╩ ה ↕∑╢↓≤╩ ⇔⁸ ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ
⅛╠ ╩ ∆╢≤≤╙⌐⁸ ⅛╠ ⌐ ⌐╟╡ ╩ ⁹

ü╕√⁸ ╩ ℮≤≤╙⌐⁸ ⅛╠ ┼ ╩ ⇔≡™╢ ─ ╩ 24 15
β2 ⁹ ┼─ ─ ╩fi►♄כ꜡♪│ ∫≡™√ ♄ⱶ≤ ♄ⱶ⅛╠─ ≢ ⇔≡ ⁹

23 ♄ⱶ ⱨ◊꜡כ▪♇ⱪ H26.12.26) ♄ⱶ (5♄ⱶ) ─
⁸ HP ♄ⱶ ─

╩╙≤⌐

24 ─ ♄ⱶ

♄ⱶ⅛╠─ ( )
543m3/s (5/19 5:00

⌐╟╡⁸
⁸ ─

│ ⌐

ה ─
5/18 21:30 364m3/s
5/19 20:00 678m3/s

( ה( ─
5/18 21:30 146m3/s
5/19 02:00 241m3/s

β1 ⌐ ∆╢ ⌐

β2

5 24 15

⅛ ╖ │ ⌂ ╦

36

(5 19 9 35

20 5 )



22

ѫ Ἥ ҧ
♄ⱶ ─ ─

ü ♄ⱶ ⌐⅔™≡│⁸ ♄ⱶ─ ╩ ⅛⇔ ה ─ ╩ ⌐ ↕∑╢√╘⁸♄ⱶ ╩
⌐ ה ⇔⁸ ╩ ⅛╠ ╢≤≤╙⌐⁸ ╛ ⁸ ╩ ⌐ ⁹

ừ ♄ⱶ─ ( ה ⌂≥
♄ⱶ │⁸∕╣∙╣ ╛

─ ⌂≥─ ⁸♄ⱶ⅜№╢
≤ ─ ╛ ─

⌂≥─ ╩ ∫≡⅔╡⁸∕╣╠
╩ ⅛⇔√ ─ ╩ ∫≡™
╢⁹

ừ ─
ה ♄ⱶ│⁸ ⌐ ⇔≡ ⅜ ⌂™ ℮

≤ ⇔⌐ↄ™ ⅜ ה ♄ⱶ│ ™ ∫≡╙ ⇔╛∆™
⌂≥≤™℮ ╩ ⇔≡™╢⁹

β ⁸ ⁸ ⁸ ⁸ ⅔╟┘ ─ 3,400
─ ─ 288.4 )≢ ⇔√

28 ─ ─≤╡╕≤╘ 28 30
⁸

►▼Ⱪ◘▬♩ ♄ⱶ ─

28

⌂ ─√╘⁸ ╕≢⌐ 2.9 m3─ ╩ ⁹
↓─ │⁸ ≢ ↕╣╢ ─ 30 ⌐ ⁹

9 7 4 4 P28



0

5,000

10,000

15,000

20,000

25,000

30,000

4/1 5/1 6/1 7/1 8/1 9/1

15,140 m3

14,180 m3

25,310 m3

2,800 m3

7/25

8/6 9/6
6/22

18

/

23

ѫ Ἥ ҧ
♄ⱶ ─

ü ⌐⅔™≡ ♄ⱶ ♄ⱶ⁸ ♄ⱶ
╩ ≢ ┘ ╩╛╡≤╡⇔⁸ 24 ⌐ ⇔√ ♄ⱶ
≤≤╙⌐⁸♄ⱶ ─ ╩ ∫≡™╢⁹

20m3/s

♄ⱶ ─ H25 ─

24 ♄ⱶ ⱨ◊꜡כ▪♇ⱪ H27.12.18)
♄ⱶ ─ ╩╙≤

⌐

m3

m3

m3

4/1 5/1 6/1 7/1 8/1 9/1

♄ⱶ ≢│ 25 4 3 ⅛╠8 ╕≢─6 ≢ 487 m3╩
⇔⁸ ♄ⱶ≤↓─ ⌐╟╢ ─ ⌐╟╡⁸ ┼

─ ⅜ ╕╢4 ╕≢⌐⁸↓╣╠─ ⅜ ™ ⌐ ═≡ 2800 m3 ↄ
≢⅝√⁹

25 ─ ≢│⁸ 25 7 25 ⅛╠13 ⌐╦√╡10 ─ ⅜
╦╣√⁹╙⇔⁸ ♄ⱶ≤♄ⱶ ⌐╟╢ ─ ⅜ ↑╣┌⁸

╩33 ↄ ⇔⁸ ⌐╟╡ ⅜ ∆╢╕≢─ ⁸87 ─
⅜ ╦╣≡™√≤ ↕╣╢⁹



ΒẀҲ

24



ΒẀҲ ֝ ᾍ

Â (H30.6.1 ) (H30.11.27)

H30.11

Â

ï

Å

Å

Â H31.3

ï

Â

25

ü ⌐⁸₈ ⌐ ∆╢ ╩ ∆╢√╘⁸ ⅜ ⇔≡⁸ ⌐╟╢ ה
─ ╛⁸ ⌐╟╢ ╩ ∆╢√╘─ ╩ ╘╢ ♃▬ⱶꜝ▬fi ─ ─ ─
₉╩ ⇔⁸ ⌐ ∆╢ ┼─ ╩ ⁹



ᾜ ₴Ẁӓ

26

ü ─ │⁸ ⌐ ⇔≡™╢⁹
ü 1.0 ─ │ ⇔≡™╢⁹
ü ⌂≥─ ⌐╟╢ │⁸ ≤⇔≡ ─╟℮⌐ ⇔≡™╢⁹

(1901 2018) 1.0 (1898 2018)

1.0

1

β1901 2018 51 1 4

2018

β
1 5 

0

10

20

30

40

50

( )

( )

2018

(1984 2018)

1



ΒẀҲ ◙ ˔ Ṕқ ′ Ẁӓ

27

ü ⌐⅔™≡╙ ─ ╛ ─ ⌐╟╢ ─ ⅜ ↕╣≡⅔╡⁸ ⌂≥─ ⌐╟
╡⁸ ─ ⁸ ⁸ ⅜ ↕╣≡™╢⁹
ü ─ ⌐⅔™≡ ⅜ ∆╢≤⁸ ⌐ ∂╢ ⅜ ∆╢≤≤╙⌐⁸ ─ ⌐ ™
─Ⱨכ◒⅜ ╟╡ ╕╡⁸ ─ ─ ⌐⅔↑╢ ⅜ ∆╢≤ ⅎ╠╣╢⁹

1/10
21

4 5

MRI- AGCM20km SRES A1B

1979- 2003 21 2075- 2099

2012 2013 3

, B1 

( ), Vol. 67, No. 1,pp. 1-15 2011

RCP2.6
(2 )

RCP8.5
(4 )

RCP2.6
(2 )

RCP8.5
(4 )

2014



ᾍꜘ

28

ü ─ ה ─╙≤≢⁸ ╛ ⌐ ≢ ה ─ ⌐ ∂√ ⌐╟╢
╛ ⌂≥─ꜞ☻◒─ ╩ ∆╢≤≤╙⌐⁸∕╣⌐ ∆╢ ₁⌂ ⅜№╢↓≤╩ ∆╢↓≤≢⁸ ─
≤ ╩ ╢⁹

ü ♃▬ⱶꜝ▬fi╩ ⇔≡ ∆╢↓≤⌐╟╡ ─ ⅜ ↕╣╢≤≤╙⌐⁸ ⅜ ╛
⌐ ╩ ╡⁸ ה ─ ─ ╩ ∆⁹

( ) 31 3 ,



֓ ΒẀҲ ֝

2910 ,



᷂ ӓ

30



31

֝ ᾎᴁӓ ᾍ

ü ─ ⌐ √∫≡│⁸ ⌐ ≠ↄ ─╖⌂╠∏⁸ ⌐ ∂≡ ╛
─ ⌂≥⌐╟╡ ╙ ⁹

ü │⁸ 50 ⅜ ⇔ ⅜ ⇔≡™√√╘⁸ ≤ ╦∑≡ ⌐ ∆╢
╩ ∆╢≤≤╙⌐⁸ ─ ─ ╩ ⇔ ╩ ∆╢ ╩ 27 ⌐ ⁹

ü │⁸ ⇔ ⅜ ⇔≡™√ ─ ╩ ℮≤≤╙⌐⁸ ⌂ ⁸ ꜞ☻◒─
⌂≥─ ╩ ∆╢ ╩ 20 ⌐ ⁹ │⁸ ╩ 21 ⌐⁸ ⇔√ ─

╩ 30 ⌐ ⁹ ╙⁸ ⁸ ⁸
≢ ┘ ╩ ⁹

╩ ⅎ√ ⌂ ─

43.2m3/s

50.0m3/s

50.0m3/s

1 : 1 . 51 : 1 . 5

16700

H W L

1 : 1 . 5

⁷

1 : 1 . 5

12050
12350(

A s

1:1.51:1.5

H.W.LH.W.L

⁷

14950

3
0

5
0

3
4

0
0

3
3

0
0

35.054

m3/s

15m3/s

43.2m3/s

50m3/s

2

2

8.146
m3/s

50.0m3/s

40m3/s

P

43.2m3/s

50.0m3/s

50.0m3/s

1 : 1 . 51 : 1 . 5

16700

H W L

1 : 1 . 5

⁷

1 : 1 . 5

12050
12350(

A s

1:1.51:1.5

H.W.LH.W.L

⁷

14950

3
0

5
0

3
4

0
0

3
3

0
0

35.054

m3/s

15m3/s

43.2m3/s

50m3/s

2

2

8.146
m3/s

50.0m3/s

40m3/s

P

ₒ ─ ₓ

ₒ ─ ₓ

ₒ ₓ ₒ ₓ

ₒ ₓ



ᶮᶽ▌ ӓḨ

32

ü 25 95 10

ü

26

ü 28 30
21

132 30 12

2.



Ẏ ὡ ֝

33

ü 30 30 21 30
132



Ẏ ὡ ֝ ѫ ›

34

ü 30 30 21 30
132



֗ ᵃ

35



↓

36

H26.7

26 7

26 7

20 13 11

ü 26 2014
51.9

25.6

ü

ü 81 76

44.8 

50.3 

58.0 

61.0 

31.2 

26.2 

20.7 

20.3 

15.8

16.0

11.7

12.8

8.1

7.5

9.6

5.9

0 10 20 30 40 50 60 70 80 90 100

( 1,834

( 1,839

( 2,111

( 2,157

( 2,113
51.9 

42.5 

45.2 

45.3 

53.8 

25.6

25.2

28.5

26.6

24.1

14.6

17.3

14.0 

16.4

13.7

8.0 

14.9

12.3

11.7

8.4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

77.5 22.6



ü

˗

ș ǏȒǫǰǋ ̉ᴇϷ₴

41

1964

12 760

1964

39 36

37 38

300

37



38

ǵɭɶȭȵɥɁɕɵ᾽ ̝ ̉ᴇϷ₴ 1 1

Ћ ʴἶ ǵ̸ ȱɱȭɶɩ֞ ǲȏȒ
˝Ẏ ǿǵ ᵂ ̉ᴇϷ₴ 1

ǵ Ǩ Ẏ̸ in ᶮᶽ˧
̉ᴇϷ₴

12,760

10

in 

150

26 123 252

˗



39



ˬ2020
ᾍꜘ Ҳ

40



ˬ2020 ᾍꜘ Ҳ

41

8 26


