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  

 



 







 



 







 

       

  

  

  

  

  

    

 

 

 

 

     

  

  

  

  

       

  

 

  

  

         

  

       

       

      

     

     

20000

25000

30000

35000

40000

             

(H28 )
(H30 )







  



 



  

    

    

    









 























 



  











 

 

 

 

  

  


 





 





 



R2 R7 R12 R17 R22 R27

8,127 7,971 7,770 7,544 7,298 7,071
1,081 966 872 791 721 660
1,812 1,713 1,611 1,505 1,399 1,296
5,246 5,083 4,913 4,730 4,535 4,330
15,941 15,338 14,727 14,107 13,456 12,833

     

     

     

     

     

     

     

R2 R7 R12 R17 R22 R27

8,878 8,710 8,490 8,240 7,970 7,720
1,313 1,170 1,060 960 880 800
2,139 2,020 1,900 1,780 1,650 1,530
813 790 760 730 700 670

1,144 1,110 1,070 1,030 990 940

836 810 780 750 720 690

751 730 700 680 650 620
996 970 930 900 860 820
664 640 620 600 570 550

5,204 5,050 4,860 4,690 4,490 4,290

15,659 15,110 14,610 14,080 13,500 12,950

33,193 32,100 30,900 29,800 28,500 27,300







  



 



   



     

     

     

     

     

     

     

     

     

     

     









 



   

       

  

    

  





 

   

 

  







  



  



     

     

     

     

      

      

      

      

      

  

  

  

  

   

   

   

   

   













































     









 

   

    

   

     







      

      

      

      

      

      

   

   

   

      

      

      







 

   

    

 





      

      

      







    



 



 



     

     

     

     

     

     

     

     

     

    













































    

      

     

  

  

    

  

  

  

    

  

  

 



   



  







  

 



 

³/
H29 H30 R1 R2 R3 R4

119 90 92 87 89 95 70

101 106 103 125 107 108 -

107 82 83 78 79 86 -

93 97 93 116 97 99 -

178 194 141 64 78 131 89

182 222 296 76 111 177 134

54 53 50 49 54 52 52

56 58 52 56 85 61 -

15 19 24 13 13 17 13

17 37 148 19 17 48 19

³/
H29 H30 R1 R2 R3 R4

154 118 112 127 123 127 116

235 134 131 158 151 162 -

131 109 104 118 117 116 -

138 121 120 135 145 132 -

³/
H29 H30 R1 R2 R3 R4

13 17 17 14 13 15 13

15 33 31 33 25 27 21

22 26 27 23 24 24 23

23 43 39 35 36 35 31

³/
H29 H30 R1 R2 R3 R4

63 56 64 45 47 55 47

83  94 61 68 75 -







  





³/

0.70
86
0.70
130
0.70
50
0.70
15
0.70

115
0.70
25
0.70
55







 



 

   

    

  

 



 









³ ³

7,720 330 2547.6 270 2084.4

800 330 264.0 270 216.0

1,530 330 504.9 270 413.1

10,050 - 3,316.5 - 2,713.5

(m

86.0

130.0

50.0

15.0

115.0

25.0

421.0







 

   

    

  



 



 



  




³ ³

670 300 201.0 270 180.9

940 300 282.0 270 253.8

690 300 207.0 270 186.3

620 300 186.0 270 167.4

820 300 246.0 270 221.4

550 300 165.0 270 148.5

4,290 - 1,287.0 - 1,158.3







   

 



 

³/ 1,293 1,403 1,468 1,705 1,854 1,545 1,649

³ / 2,081 3,207 2,947 3,846 3,078 3,032 3,206

0.62 0.44 0.50 0.44 0.60 0.52 0.51

³/ 1,344 1,711 1,095 1,018 697 1,173 425

³ / 1,861 2,660 1,890 1,663 1,445 1,904 521

0.72 0.64 0.58 0.61 0.48 0.61 0.82

³/ 577 590 657 597 596 603 540

³ / 1,134 1,621 1,756 1,430 998 1,388 1,843

0.51 0.36 0.37 0.42 0.60 0.45 0.29

(2022)(2018) (2019) (2020) (2021)











































 



























 











































 



































































 























  





³/ 228 232 216 226 226 235
³ / 304 318 297 279 300 324

0.75 0.73 0.73 0.81 0.75 0.73

³/ 205 207 215 209 209 206
³ / 350 407 347 351 364 297

0.59 0.51 0.62 0.59 0.58 0.69

³/ 128 129 134 136 132 137
³ / 148 175 156 167 161 151

0.87 0.74 0.86 0.82 0.82 0.91

³/ 114 117 123 122 119 120
³ / 207 206 171 176 190 153

0.55 0.57 0.72 0.69 0.63 0.78

³/ 165 167 167 168 167 164
³ / 316 210 275 295 274 253

0.52 0.80 0.61 0.57 0.62 0.65

³/ 124 119 127 154 131 146
³ / 443 371 429 447 422 309

0.28 0.32 0.30 0.34 0.31 0.47

(2022)(2018) (2019) (2020) (2021)
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/









 


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/





 

 

    









 



 

 



  





 

  

  







270 20 290 260 50 310

270 20 290 260 50 310
270 20 290 260 50 310
270 20 290 260 - 260

390 30 420 370 70 440

390 30 420 370 70 440
390 30 420 370 70 440
390 30 420 370 - 370

780 60 840 740 140 880
780 60 840 740 140 880
780 60 840 740 140 880
780 60 840 740 - 740







  

  

 



 

      

      

      

      

      

      

      

      













































 

     




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 







228 232 216 226 226 235
205 207 215 209 209 206
128 129 134 136 132 137
114 117 123 122 119 120
165 167 167 168 167 164

124 119 127 154 131 146

³ / 964 971 982 1,015 983 1,008

³ 1,025 1,018 981 979 1,006 979
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













³

7,720 0.42 648

670 0.42 56

940 0.42 79

690 0.42 58

620 0.42 52

820 0.42 69

11,460 - 963

1,530 0.42 129

800 0.42 67

550 0.42 46

2,880 - 242

14,340 - 1,205

123 25

186 37

71 14

21 4

164 33

36 7

79 16









H21
(2009)

4,553,673 45

H22
(2010)

4,794,739 44

H23
(2011)

5,028,522 49

H24
(2012)

4,154,728 44

H25
(2013)

4,498,220 44

H26
(2014)

4,190,726 39

H27
(2015)

3,943,724 50

H28
(2016)

3,711,450 47

H29
(2017)

4,014,220 48

H30
(2018)

3,440,836 45

R1
(2019)

3,442,855 45

R2
(2020)

3,809,403 43
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








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   

   

    

    

    

    

    

     

³

2,084 154 151 2,390 130 -

181 13 55 249 - -

254 19 - 273 - -

186 14 - 200 - -

167 12 - 180 - -

2,873 213 206 3,292 130 -

413 31 25 469 - -
216 16 - 232 - -
149 11 - 160 - -
221 16 - 238 - -
- - - 0 - 115

999 74 25 1,098 - 115

3,872 287 231 4,390

³/ ³/
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  

  

  

  

   

   

      

      

      

      

      

      

      

      

      

      

      

      
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





      

      

      

     

      

      

      

      

      

      

      

      









 

























   



























   




















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
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

  

   
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   
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

 

 
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





V=1/n R2/3 I1/2

Q=A V

n HP 0.013 0.010 0.013

0.013 0.015

200mm 150mm

0.6m/s

3.0m/s

200 600mm 100%

700 1500mm 50% 100

1650 3000mm 25% 50%

1.2m
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   

   

   









 





 








