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Å 1ᶥ ḢỖᴣ̝ H28₴6 28  

V Ḣ ᷂  

Å 2ᶥ ḢỖᴣ̝ H28₴9 27  

V ѫ ṑ  רׄ

V ′ ρ ἧ 

Å 3ᶥ ḢỖᴣ̝ H29₴1 31  

V ′ ρ ԍ  

Å 1ᶥ ̮ H28₴6  

V ̮͜ ֝ 

Å 2ᶥ ̮ H28₴12  

V ̮͜ ֝ 

Å ͜ Ӳ  ֝ 

Å ὑ 3 

 

Å ͜⁸  ֝ 

Å  



Ѽᶥ ḢỖᴣ̝ ᶥ  

4 
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2ᶥ ḢỖᴣ̝ ʺ ᶥ  

Å ₳ 28₴9 27  2ᶥ ḢỖᴣ̝ σ 

Q1 ʹ ד ʤ
֯ ר  

A1 H28.12.8 ˝ ′ʤ ̬ ʤ ‹  

A1 ː JR ˝ ′  

A1 К ˝ ′ ʤ ‹
‹ ὑ

₦ ˗  

 

ᾍ ̬ ᶫ 

ṑ  

˝ ′ ʤ ‹ 
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2ᶥ ḢỖᴣ̝ ʺ ᶥ  

Å ₳ 28₴9 27  2ᶥ ḢỖᴣ̝ σ 

Q2 ρ ԍ רׄ ᾍ ˗ ᶫ
˗ רׄ  

A2 ̗ӭῬẎ ὡ H23ְ 12ֵ ̢ ˗ Ὀ˓ ᷀
˝ ′ʣ ′ ḷḴ›˗ ὕ ʴ ˹♥ ∕

ⱳ ꜘ ᾍ  

ρ  

 

ᵔH23  
23  

ⱤꜝⱭ♇♩ ⁸ ⁸ 

⁸ ⁸ L=3,200m  

ᵕH23  23  
⁸ ╘ ⁸ ⁸
L 2,230m  

ᵓH18  
18  

L=268m  

ᵒS46 S49 
46  

L=1,160m  

ᵑS38 H10 
 

⁸ L=1,339m  

S30 ♄ⱶ 

 

S37 ♄ⱶ 
 

S47  
 

S47  

 

˗  

′ ˗  
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2ᶥ ḢỖᴣ̝ ʺ ᶥ  

Å ₳ 28₴9 27  2ᶥ ḢỖᴣ̝ σ 

Q3 Ḩ 1/50 ḢК ⁸☻ ⅍
ʺ Ἥ᷀ ѝ װׇ  

A3 ̊ʤ  

A3 ′ ρḨ ԍ ′ ↓ Ḣ
ὑ ӢḢК К̀ ′ ὄЋ↓

Ḣ ᷂Ḣ ʴⱲ᷂ ̮ ʺ
₴ 1/50  

 

Ḩ  



̮  

8 
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1ᶥ  

ὡ 

V ὡ ᾍ ʥὄ ′ ᶥ Ҋ̊ʣ 

V ʥὄ ᶥ Ҋ ᶥ Ҋ 

V ֒ ᾍ ʥὄ ẉ Ҋ Ӹ 

V ᾍ ʥὄ ד ὑ Ẏ ὑ
ẉ  

 
V ʣ Ḣ ˲ὤ ᾜ ẃḹ ἧ͑ ᶥ ẉ 

V ʤ Ḣ ᶥ ẉ 

 
 

V ᾜ ᶥ ˲ ӭ ↓ ᶥ ˲ Ҋ ↓ Ӹ 

V ᾜ ᶥ ֥ ˝ ′ Ӣ ᾜ ᶥ ӭ Ӹ 

V ᶥ ˝ ′ ͪβ Ѽ Ӣ ᶥ ẉ
Ҋ  

ѫ  
V ӭ ↓ ˝ ′ ᶥ̊ʣ  

V ӭ ѫ ҽ ἶ Ҋֻ ẉ
 

ᾓ ϑ 
V ᾍ ὄЋ ′ ᶥ ˲ ẉ  

V ′ ˲ ӭ ʣᶥ  

Å ˝ ′ ᾍ ̮  

Å ₳ 28₴6 9 ₳ 28₴6 21  

Å ᾍ ᷂Ḣ ⁸˝ ЋḢ ⁸ ˝ ′ ḢК 

Å ̂ 2416  

Åᶥ֛ 36  



2420

28%

72%

2ᶥ  

10 

Å  

˝ ′ ′ ρ ᾍ  

̮  

Å ᾍ ᷂Ḣ 

⁸˝ ЋḢ 

⁸ ˝ ′ ḢК 

Å  

₳ 28₴12 8 ₳ 28₴12 27  

Å  

ֺ ᵂ Ӵ  

ᾱ̮᷂ḢӢѝ ʝ ᵂ  

Å ̂  

2420̏ 

Åᶥ֛  

676̏ᶥ֛ ᶥ 28  

 

ᾱ̮᷂ḢӢѝᶫ 

ᶥ֛  

2420 676 28%



77.1 14.9 3.4 3.5 1.1
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60%

65%

27%

32%

5%

4%
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βᵂ ᶥ 671˲ ֺ Ҋֻ  
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2ᶥ  

Q᷂ ρ ֵ ᾍ ̸ӓ ὕ

̦  

Q˝ ′ ṑ ̦ ᶥ ֯  

Å ′ ρ ԍ ᾍ ˹ᶥ ρКὦ ὕ
ᶥ Ҋ̊ʣ Ӹ  

Å ṑ ᾍ ѫ Ҳ Ẻ
ṑ ẉ  



Ḣ  
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˝ ′ Ḣ  

Å ͜⁸ 

⁸ ˝  

Åʺ  

ᶮ 42ֵ 

34ֵ(ʟ ῤ ) 

156ֵ  

Å  

JR һ  

Å ⁸ ˲֥ 

1ʠ7ӧ˲ H27  

1 2 3 ♫

˗ 700˲

1,450˲ 5,900˲ H22

 

 

˝ ′ Ḣ 
Ḣ 20.1km2 

├   3.3km 
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⁸  

⁸˝  
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30

2,365

Β(S54 H27)  

Å ˝ ′ Ḣ ᴇ54₴(1979) ₳ 27₴(2015) ₴₳᷈
₳᷈₴ 2,370mm  

Å ᶤἳ Ћᶮ₳᷈(1690mm) ʣᶥ
 

̬  

⅍ ₳ 14₴  14 

₴₳᷈ ѝ⁹ S54 H27  

S54 H13 ⅍ H14 ⅍  S54 H13 ⅍ H14 ⅍ ʢ  

₳᷈ ѝ⁹ S54 H27  

 H27 56  
22 1,300  
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᷂◐ 

Å Ḣ ᷂◐ ˝ ′ ʣ Ḣ ῇ᷂ ʴ ῇ ѝ⁹ ʤ
Ḣ ′ ᷂ ˲› Ẁ᷂ ″ ѝ⁹ ˲›
Ẁ᷂ ″ Ḣ ʴ ₳ḅ ᷂◐ ʤ
Ḣ ˝ ′ ʭ ʝ ѝ⁹  
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♩ꜟ◦ה  

ה ╟╡⌂╢  

╟╡ 
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᷂  

Å Ḣ Ẏ ѝ ר ֻῑ ʴ ʫ ◐
᷂ Ὼ ῑ ш ῑ ʝ ῑ ῑ ῁
 

Å ̗ӭῬẎ ὡ ₳ 23₴ְ 12ֵ Ẏ ◙ ʺ Ὼ
ῑ  ṥ ᶽ ї  

їЖ ᶽ᷂ѝ Ḩ  ʟ ῁᷂ ᶫ ʢ  ₳ 9₴  



 ר

17 

Å ˝ ′ ⅛ӆ ֥ 1/2000 ↓ ӆ
Ў₮˝ḷ 1/230 Ẏ ӆ Ẁӓ  

Å Ў₮˝ḷ ʣ 1/65 1/39 ӆל
⅛ Ὶ͙ ᶽ ї ὑ
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˲֥ 

Å ₳ 27₴ ᶮһ ˝ ′ Ḣ ̬ ⁸ ˲
֥ 1ʠ7ӧ˲ ʫₑ 8ӧʫₑ  

Å ⁸ ˲֥ ʫₑ 55₴Ѽ ᴇ35₴
˲֥ ӭ ᾜ  

 ₳ 17₴11 ⁸ ᴇ ֻ̿ ⁸  
   ₳ 17₴ Ѽ Ι ⁸ ᴇ ֻ Ι  
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˲֥ ѩᾦ  

Å ᴇ35₴ ₳ 22₴ ˝ ′ Ḣ ⁸ ѩᾦ
44 9 ᾜ ˘

17 18 ֿ ʢ 39 73 Ṕқ  

їЖ ʢ ʢ HP  



4.6%

5.8%

1.1%

4.0%

10.5%

3.1%

82.9%

87.0%

0.9%

0.2%
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S51

H21

ᶽ᷂ѫ Ẁ  
S51(1976) 

Å ᴇ51₴ ᶽ᷂ѫ ᶽ᷂ѫ

Ҋֻ Ẏ ᾜ ʝ

ῇ᷂ ԍ Ҋֻ Ṕқ  

Å ˝ ′ ′ ᶽ

᷂Ӣ ˗ ρ ⁸ ᷂

⁸ ӓ Ҋֻ Ṕқ

 

H21(2009) 

їЖ ᶮᶽ Ι Ḹ 20 



ֲ ӓ 

ʫ 
̈ ˝ ′ ʤ ̂ ᷀

ὡ ˲ ᶩ
᷀ ֳῚζ ᷀ ԍ

˧⁪ ̂ ̲₴ ₦10 150
10 Ҋ ̸  

̈ 
ѧ Ẏ ˝ ′
Ҋ ḛ  
ʴ ˝ ′ ʰῚ 600
Ḵ  

ᴇ28₴(1953) ᷇
′ ˜ ֻ̿

⁸  

ʴʫ 
ͬ̍ ⅎ 1090₴

ʣ Ᵽ⃰ ʢῇ
ὟẎ Ẏ Ẏ
֓  

ԍỒ ֦̈ 
ʣ֦ ̈ ᶮ ᷀ ᴇ ῇ ӳ ʢ

ӳ ᶮ  

             

                   

ֲ 

 

ӓ ʝ  

Ἤῑ ԍ Ὗ  

Ẏ ֤ 

Ш їЖ ⁸ Ỗᴣ̝ ⁸ ӓ H26.03  

 

              

1789

596

ṕ Ṗ

ṕ Ṗ 346
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˝ ′ ֥  
ּ ᶮ Џᶸ
ὑ  

ἧ‪ 



 
ѫ ṑ  

22 



23 

˝ ′ Ḣ ʺ  

Å ̗ӭῬẎ ὡ ₳ 23₴ְ 12ֵ Ẏ
113.2mm/hr 1/70  

₴  ₡  ׀
⅛ʣ

 
⅛ʤ

 
Ẏ  

mm  
 
 

ὡ ᶦ 

ᴇ46₴(1971) 

8 27 9 13  

ְ 23 25 26ֵ 

֗ Ѽ  
19 53 54.0 1/5 ᶽ  

ᴇ47₴(1972) 

9 6 9 19  
֗ ְ 20ֵ 5 26 110.0 1/65 ᶽ  

₳ 3₴(1991) 

9 11 9 28  

ְ 17ֵ 19ֵ 

 
1 12 60.8  1/8  

₳ 13₴(2001) 

8 19 9 23  
ְ 11ֵ֗  0 0 55.8  1/5 К  

₳ 13₴(2001) 

9 26 10 3  
 46 106 77.9  1/20 

Ḵ
К  

₳ 18₴(2006) 

11 25 11 27  
 0 1 74.5  1/20 К  

₳ 23₴(2011) 

8 30 9 7  
ְ 12ֵ֗  273 142 113.2  1/70 Ḵ  

Ẏ S46֗ S47 ⅍ Ι 

 ̀ ⅍ Ẏῧ Ḣ₳᷈  

їЖ ᶮᶽ˧ Ƽ ὡ ƽ 



˝ ′ Ḣ ʺ  

Å ̗ӭῬẎ ὡ ₳ 23₴ְ 12ֵ Ḣ₳᷈ Ẏ 113.2mm
 

Å ⅛ʣ273 ⅛ʤ142 ὡ  
Å ʣ Ḣ ї ᶽ ʤ Ӣ К ḭ ḛṈ

ʤ Ҙʥ  

ƞ⁸☻ Ѽǵ  

ƞʢ ǵ ⅍ Ѽǵ 

 ˝ ′ǵ  

 

 

  

̗ӭῬẎ ὡ ₳ 23₴ְ 12ֵ ᶫ 24 

̗ӭῬẎ ὡ H23ְ 12ֵ ὡ 

JR  
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2011/9/3 2011/9/4

113.2mm 6.3m 



˝ ′ Ḣ ʺ  

ū ḛṈᶽ  

(1k600᷂ )  
ů ẕǞǦ ǓǉǪǦḹ  

(2k330᷂ )  

Ů ẕǞǦ Ὶ(2k200‼Ὶ)  

 
  

 

Ū ǵʝ Ǔ ẕǞǦJR  Ŭ Ǔ ǟǦḹ  

(1k800᷂ )  

ŭʝ Ǔ ṥǞǦ ᾶ › 

(2k059᷂ )  

 
 

 

  

 

̗ӭῬẎ ὡ ₳ 23₴ְ 12ֵ ᶫ 25 

̗ӭῬẎ ὡ H23ְ 12ֵ ὡ 



2k578)

3k102)

1
0k000)

0k169)

JR
0k295)

0k500)

0k770)

1k106)

1k339)

1k632)

2k036)

˝ ′ Ḣ ′ ρ  

Å ˝ ′ ᴇ41₴ ː 300m3/s Ћ̱ ὑ
ρ  

Å ᴇ37₴↓(1962) ˝ ′ ֵ ρ  
Å ᴇ38₴↓(1963) ᾛ ′ ʹ˗ ֥ ᶽ Ӣ ′

ʹ  
Å ᴇ46₴(1971) ₳ 18₴(2006)֗ ₳ 23₴(2011) ὡ Ấ ⱥ ˗

 

 
(3k102) 

3.0k 

ᴇ46₴ ᴇ49₴ 
ᴇ46₴ ὡⱥ Ҟ ˗ 1160m  

₳ 18₴ ὡⱥ ˗  
ὂ˝ Ѽ♥ (268m) 

₳ 23₴ ὡⱥ Ҟ ˗ 3200m  

ᴇ38₴ ₳ 10₴ 
ᾛ ′ ʹ˗ 1339  

₳ 23₴ ˗ 2230m  

26 

Ў₮˝ḷ 
(1k879)  

ᾶ › 
(2k220)  

ὂ˝ › 
(3k080)  

› 
(3k200)  

› 
(3k200)  



˝ ′ Ḣ ρ  

27 

Å ᴇ30₴ ˝ ′ ᴇ37₴ ˝ ′ Ḩ ḷḴ ˝ ′ ∕ ›˗ ρ  

Å ᴇ46₴9 ʴ ̗ ′ ὧ ′ ῇ ֞ ᴇ47₴ ⅛ᶭ› ρ ὕ  

Å ₳ 23₴ ̗ӭῬẎ ὡ ˝ ′ ʤ › ρ  

 

ᵔH23  
23  

ⱤꜝⱭ♇♩ ⁸ ⁸ 

⁸ ⁸ L=3,200m  

ᵕH23  23  
⁸ ╘ ⁸ ⁸
L 2,230m  

ᵓH18  
18  

L=268m  

ᵒS46 S49 
46  

L=1,160m  

ᵑS38 H10 
 

⁸ L=1,339m  

S30 ♄ⱶ 

 

S37 ♄ⱶ 
 

S47  
 

S47  

 

˗  

′ ˗  
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ʤ Ҙ 

28 

Å ˝ ′ ʤ Ҙ ֥ Ў₮˝ḷ HWL ͔ 300m3/s ↓
ʤ Ҙ Ў₮˝ḷ ʣ300 700m3/s ↓ ʤ Ҙ

 



˝ ′ Ḣ ᾍ  

Å ֥  

V ˝ ′ ֵ  

V Ҳ╛  

29 
L1  ֒ Ẏ ↓ L2  ӳ ʣ Ẏ ᷂ ὑ ḹֻ ὑ  

L2 ὑḢ 

⁸☻ 0.3 1m ↓  
JR һ ὑ 

Å  ר

V ᴇ37₴(1962) ρ
ӳ ᷂ ẕ
זּ  

Å  

V L1 ḹֻ 9.3m
֥ ʣ 14.7m

᷀ ῚḴ
ὡ  

V L2 ḹֻ ὡ
ὑ  

 

 

Å Ҳ╛  

V Ἥ Ҳ╛ ̸
᷂ Ѯ

13ѝ ᶩ
ʩ ᴣ Ӿ ̢ 



˝ ′ Ḣ ѫ ѫ  

Å ˝ ′ ק ᷂ ☻Ҋ  

Å ̗ӭῬẎ ὡ ₳23₴ְ 12ֵ ṥ
ỉ ὡҞ ֒֕

 

ὂ˝  

ὁ  

ᶽ  Ẏ  
ʴ ԍ  

ὧ ′ 

ᶽ ˝ḷ 
)֒ 

Ў₮˝ḷ 
( ⁪›  

ᾶ › 
) 

ὂ˝ › 
) › 

) 

˝ ′ 

Ӣѝ ˝ḷ׀ ̓  ̗ӭῬẎ ὡ ₳ 23₴ְ 18ֵ ᾍ  ꜘ

ѫ  ᶽ ˝ḷ  ֒ 

ѫ  Ў₮˝ḷ  ֝ ⁪›  ʹ

ѫ  ᾶ ›   

ѫ  ὂ˝ ›   

ѫ  ›   

30 



˝ ′ Ḣ ѫ ѫ  

σ 

31 

Å JR һ ʣ ᶽ 1km Ӣ ˝
′ ʹ›˗ ̛ ֞ ₳ 14
₴ ˝ ′ ̝ ʱ ρ  

Å ᷂Ḫ̇ ḹ ҍї ′ ʱ
σ  

ʱ ρ 


