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Å Ḣ ̈Ϭ ᷂ ̸᷂
Ẏӭ ˲ Ҳ ◙ ֞ ὄ ′ К ′ ʣ

Ḣ ʝ ↓

5їЖ ṑͪЋḨ 1/25,000 ᶫ

⁸

ꜘⱩ♠Ᵽ◐◒ꜝ☻
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Å ′ Ḣ 1֒0₴ (₳ 19₴ ₳ 28₴) ₴₳᷈ ᶤ
ἳ

Å ₳᷈₴ ːῇ1,951mm ᶤ ⁸1,906mm Ћᶮ₳ 1᷈,690 mm(
ᴇ56₴ ₳ 22₴ ₳᷈Ι) ʣᶥ

6

1951mm

8

10

12

14

16

18

20

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

H
1

9

H
2

0

H
2

1

H
2

2

H
2

3

H
2

4

H
2

5

H
2

6

H
2

7

H
2

8

ϴm
m

10

1906mm

8

10

12

14

16

18

20

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

H
1

9

H
2

0

H
2

1

H
2

2

H
2

3

H
2

4

H
2

5

H
2

6

H
2

7

H
2

8

ϴm
m

10

ה

₳ 27₴↓ S53₴ H22₴ Ћᶮ 1300᷂ ᶮᶽ˧ ї



˲֥ ʫₑ

7

38 
40 

44 
46 48 

50 52 53 55 56 56 

9 
10 

12 
13 14 

16 
17 

19 
20 

22 
23 

0

5

10

15

20

25

30

35

0

10

20

30

40

50

60

70

S40 S45 S50 S55 S60 H2 H7 H12 H17 H22 H27

65

15 64

15

їЖ ᶮһ ,ʢ Ϸ ̸

Å ′ Ḣ ͜⁸ ᶤ ⁸⁸ ⁸ ːῇ⁸ ˲֥ ₳ 27₴
56ʠ˲ ʫₑ 23ʠʫₑ

Å ₴ ˲֥ H17 Ṕ H17̊ ϊׄ 65 ̊ʣ
˲֥֗ ʫₑ H27 Ṕқ

H13



22 17 
10 7 6 4 4 3 3 2 2 

42 
45 

46 
44 45 45 42 40 37 37 36 

36 38 44 48 50 51 54 57 60 61 62 

0

10

20

30

40

50

60

70

80

90

100

S40 S45 S50 S55 S60 H2 H7 H12 H17 H22 H27

─

3

2

1

ѩᾦ

Å ′ Ḣ ͜⁸ ᶤ ⁸⁸ ⁸ ːῇ⁸ ᴇ40₴ ₳ 27
₴ 1 ♫˗ ˲ Ҋֻ Ẏ ᾜ 3 ♫
˗ ˲ Ҋֻ Ṕқ

8

їЖ ᶮһ ,ʢ Ϸ ̸



18%

17%

16%

16%

15%

14%

13%

14%

14%

14%

14%

14%

14%

14%

52%

51%

50%

48%

46%

46%

46%

6%

7%

7%

8%

10%

12%

12%

0% 20% 40% 60% 80% 100%

S51

S62

H3

H9

H18

H21

H26

Å ⁸ ᷂ Ṕϊׄ S51 H18

Ṕ H18 H21 Ṕ

₴ H21 H26

ϊׄ

Å ᾜϊׄ S51 H26 5

9

їЖ ᶮᶽ Ι Ḹʑ ᷂ѫ ѝ

̀ ᷂ Ҳ ḹ ḹ ḹ ἶ ᷂Ӣ
˲› ᷂ ᷂

S51
(1976)

H26
(2014)

ᶽ᷂ѫ Ẁ

H18
(2006)



ֲ ӓ

Å ′ Ḣ ֦̈ ֦̈ʢ ʝ ʫ
Ẏᴇ ˧

Å ẞ ̈ ̗һᶮѝᾌ ̗һᶮ↑ ᷂Ḣ
ӓ ʴⱲ᷂

10

ₒ ה ₓ
≢│⁸ ↄ╕≢ ⅜

⇔≡⅔╡⁸ ╟╡ ₁⅜ ⇔≡™√⁹
3 4 ⌐ ╢≤⁸ ─ ─╖⌂╠
∏⁸ ─ ⌐╟╡ ⅜ ↕╣√⁹

™│ ⌂ ≤⇔≡ ↕╣≡
⅔╡⁸ ─ ≢№╢₈ ─ ₉╙
↕╣√⁹

ₒ ₓ
⌐│ ╛ ⅜ ⅛╣⁸

⅛≈≡│↓─ ─ ≢№∫√⁹
⌐ ╢≤ ⌂≥╩ ≤∆╢

⅜ ⅛╣⁸ ─ ≢№╢₈
₉╛₈ ≥♠כꜟ─₉ ⅎ╠╣≡™╢
─ ⅜ ╦╣√⁹

⅛╠│⁸ ⌐⅔™≡
⌐ ∆╢ ≤ ⅜ ╦↕╡⁸ ⇔≡
⇔√⁹

ₒ ₓ
⌐│⁸ ─ ⅜ ⅛╣⁸

⌂ ─ ≤⌂∫≡™√ ─
⁸ ⁸ ⁸ ⁸

⁹

─ ╖

ₒ ₓ
⅛╠ ⌐⅛↑≡│ ╛Ᵽ☻─ ⅜ ╕╡⁸ ⅜ ⅎ√⁹ ≢│
│ ≤⇔≡ ↕╣⁸ ─ ─ ≤⌂∫√⁹╕√⁸ ╛
⌂≥─ ⁸ ה ⌂≥─▬fiⱨꜝ ⅜⌂↕╣⁸ ╛ ─
╙ ╪≢™╢⁹

S42⌐│⁸ ⅜ ╩ ⁸H17⌐│⁸ ⅜ ╩ ⁸
│ ╩ ⇔≡⁸ ─ ≤⌂∫√⁹

─

їЖ ֲ Ḣ ⁸ֲ ᶮᶽ Ι Ḹ› ᷂



ᶽ᷂ѫ Ѱ

11їЖ ᶮᶽ Ι Ḹ Џᶸ᷂Ḣ , ͪ Ӣ , ⁸᷂Ḣ (H23) , ᷂Ḣ (H23)

Å ᶤ ⁸⁸ ⁸ ⁸ ӓӢḢ ὑ ːῇ⁸ ⁸ ӓӢḢ
╠ ʝ ᷂Ḣ ὑ

Å Ḣ ῇ᷂ ῇ Џᶸ᷂Ḣ ᶮὑЏᶸ ὑ
ʴʤ ὑӢ Ḣ ʝ ͪ Ӣ ὑ



ʺ

12



ʺ Ẇ ὡ

Å ὑӢ ὤᾶ ὡ ї ὤᾶ ὡ
′ ′ S49 ′ S49,S63 ′ S49 К ′ S49

ὄ ′ S49 ′ S49,S51,H5,H7 ′ S49 ′ʣ S58,S63
8 ′ ₴ ὡ

Å S49.7 Ẏ 1 Ẏ 100.0mm/hr H7.5
Ẏ 1 Ẏ 80.0mm/hr

׀′ ʺ ὡԍᶦ
1
Ẏ mm

′ ′
′ К ′

ὄ ′ ′ ′

S49.7
8

⅛ʤ985 ⅛ʣ498
Ḵ Ḵ

К
100.0 ːῇ ᶮ 1/110

′ S51.9
ְ 17
ֵ ⅛ʤ2 - Ḵ К 40.0 ːῇ 1/5

′ S58.8 ⅛ʤ13 - Ḵ 46.0 ᶮ 1/5

′ S63.6
7

⅛ʤ1 - Ḵ 44.0 ᶮ 1/5

′ ⅛ʤ3 - Ḵ 44.0 ᶮ 1/5

′ H5.9 ⅛ʤ6 ⅛ʣ4 Ḵ 56.0 ːῇ 1/5

′ H7.5 ⅛ʤ18 ⅛ʣ2 Ḵ 80.0 ːῇ 1/25

′ H9.6 7 ⅛ʤ3 - Ḵ 69.0 қẐ ᶮ 1/10

13

їЖ ὡ ν Ι

S49 ὑӢ Ћ′ ֻ

ᶤ ⁸ ͔



ʺ К ὡ

Å ὑӢ Ḣ К ὤᾶὡ ї

Å ὤᾶ ὡ ′ ′ H24 ′ H24 ′ H24 ′
H24 ᾛ ′ H24 ′ H24,H26 К ′ H24 ′ H24 8 ′

Å H24.9 Ẏ 1 Ẏ 70.0 80.0mm/hr ↓

׀′ ʺ ὡԍᶦ
1
Ẏ mm

′ H24.9ʣ - ⅛ʣ1

К

30.0 ᶤ ⁸
66.0 ῇˀ᷉ ᶮ

1/5
1/10

′

H24.9ʤ
10

ְ 17ֵ

⅛ʤ6 -

70.0 ᶤ ⁸

79.0 қ̯ ᶮ

84.0 ːῇ ᶮ

1/10

1/25

1/35

′ ⅛ʤ4 ⅛ʣ9

′ ⅛ʤ2 -

ᾛ ′ ⅛ʤ21 ⅛ʣ2

′ ⅛ʤ20 -

К ′ ⅛ʤ34 -

′ ⅛ʤ2 -

′ H26.7 8 ְ 11 12ֵ ⅛ʤ1 -
38.5 ᶤ ⁸
59.0 ːῇ ᶮ

1/5
1/5
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ʺ ὕ

Å S49.7 ♥ Ẏ Ӣ ʥ ֗ ′
Ḵ ⅎ ᶪ ὡ

Å H7.5 ̮ὁ Ъ ὡ ′

Å H24.9 К ὡ
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Å S49 ֞ ὑӢ ʹ ὕ ′ ′ ᾍ

₳ 13₴ ᾍ ′ ′ ′ П↓ ֞ ′ ᾍ

′ ὑӢ ′ ρ ὑH13.1.5 ֯ ᷀ ʹʴ ♥

H24.9 К ὡ ֞ ′ ʹ ὕ Ὀ˓

їЖ ′ ʹ ᴇ63₴↓ ʢ ὡҞ ˗ ֺ ′˗
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Å ′ ′ ρḨ ♀ ῎Ḩ ᷂

3,900m3/s

Å ′ ρ ′ ρḨ ὑ ׄ ρ

♥ 2̬ ῎Ḩ ᷂ 3,100m3/s Ẇ ὤᾶ

ὡ

2,300 800
1,000 700

3,900 2,700 3,500
3,100 2,200 2,900

1,200
1,000

2.0k

27.8k

6.8k

3/s

їЖ ′ ′ ρ ₳ 28₴↓ ʢ ′ᶮ ˗ҵ



′ ρ Ӣ

Å ρ ѹ ̛ ḷ › ὕ

їЖ ′ ′ ρ ₳ 28₴↓ ʢ ′ᶮ ˗ҵ
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′ ρ ὑӢ

Å ὑ ₳ 13₴1 5

Å ᾍ 20₴

Å ᾍ ′ ′ ὑӢ Ӣ ЋӢ

Å ′›˗ ›ḹ

′ ʴᾭῇ ᷂ ʣ7,300 Ӣ

′ ′ֻ ʣ1,200 4,700 3,500 Ӣ

′ ′ֻ ̂ ᾛ ʣ4,310 Ӣ

їЖ ′ ὑӢ ′ ρ ₳ 13₴1 ʢ
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′ ρ ὑӢ

′

1/5 57.6mm

5.55km2 70m3/s

1hr

ᶫ ′ ѝᶫ Ӵ̬m3/s

їЖ ′ ὑӢ ′ ρ ₳ 13₴1 ʢ

Ẁӓ
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′

1/5 56.6mm

1

11.39km2 125m3/s

1.17hr

ᶫ ′ ѝᶫ Ӵ̬m3/s

їЖ ′ ὑӢ ′ ρ ₳ 13₴1 ʢ
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′ ρ ὑӢ

′

1/20 80mm

17.0km2 225m3/s

1.4hr

ᶫ ′ ѝᶫ Ӵ̬m3/s

їЖ ′ ὑӢ ′ ρ ₳ 13₴1 ʢ

Ẁӓ



Å К ′ֻ ʣ L=1,615m Ӣ S45 46₴↓ ὡ ˗
ὕ ʣL=2,715m Ӣ S49₴↓ ὡҞ ˗ ὕ

Å ρ Ӣ L=7,300m 1,350 ρ Ὀ˓
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′ ρ ρ

S45 46₴↓ ὡ ˗
L=1,615m

S49₴↓ ὡҞ ˗
L=2,715m

ρ Ӣ ᾍ Ӣ
L=7,300m

250m

1,100m

їЖ ′ ͑ ₳3₴↓ʝ ′ ′Ћ̱ Ḹף



Å ρ Ӣ L=3,500m 350 ρ Ὀ˓

Å ᷂ ֛ 98 Ὀ˓
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′ ρ ρ

350m

97%

ρ Ӣ ᾍ Ӣ
L=3,500m

їЖ ′ ͑ ₳ 2₴↓ ʝ ′ ′ Ћ̱ Ḹף


