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1)
2)
3)1975 1984

4)2011-12

1. 

1) 2) 1) 2) 1) 2)

1975 3) 1,608 525 2,133 1,452 3,060 525 3,585 
1976 3) 913 575 1,488 1,427 2,340 575 2,915 
1977 3) 984 512 1,496 1,379 2,363 512 2,875 
1978 3) 957 614 1,571 1,240 2,197 614 2,811 
1979 3) 704 361 1,065 1,041 1,745 361 2,106 
1980 3) 619 425 1,044 999 1,618 425 2,043 
1981 3) 405 393 798 727 1,132 393 1,525 
1982 3) 424 386 810 658 1,082 386 1,468 
1983 3) 416 352 768 565 981 352 1,333 
1984 3) 358 325 683 443 801 325 1,126 
1985 366 254 620 407 33 440 773 287 1,060 
1986 299 381 680 222 17 239 521 398 919 
1987 259 408 667 160 28 188 419 436 855 
1988 299 542 841 189 37 226 488 579 1,067 
1989 204 424 628 181 33 214 385 457 842 
1990 162 285 447 217 26 243 379 311 690 
1991 146 338 484 119 33 153 265 371 636 
1992 139 531 669 128 43 171 267 574 841 
1993 122 382 503 140 53 192 262 435 697 
1994 82 356 438 81 46 127 163 402 565 
1995 89 526 615 78 42 120 167 568 735 
1996 113 264 377 76 55 131 189 319 508 
1997 94 258 352 73 71 144 167 329 496 
1998 54 202 256 66 41 107 120 243 363 
1999 37 218 255 32 36 68 69 254 323 
2000 20 186 206 19 33 52 39 219 258 
2001 54 143 197 32 45 77 86 188 274 
2002 68 168 236 56 48 104 124 216 340 
2003 33 124 157 31 67 98 64 191 255 
2004 61 149 210 17 58 75 79 207 286 
2005 50 131 181 24 45 69 74 176 250
2006 44 128 172 31 26 57 75 154 229
2007 51 138 189 9 33 42 60 171 231
2008 7 113 120 28 40 68 35 153 188
2009 25 136 161 41 38 79 66 174 240
2010 23 121 144 31 43 74 54 164 218
2011 4) 22 161 183 40 34 74 62 195 257
2012 4) 65 195 260 52 23 75 117 218 335



1

1999

2
1999 2001 2010

1 2000 2007

1999 191 2,854kg/km2

4 2 2001 242kg/km2 2010
1,358kg/km2 2001 2004

2005 2010
2011 2012 2013

3
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10 14cm 2012
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4. 

2. 

kg/km2 kg/km2 kg/km2

1999 229 
2000 257 
2001 299 191 242 
2002 751 413 570 
2003 1,028 441 714 
2004 938 680 800 
2005 620 588 603 
2006 635 559 594 
2007 976 803 884 
2008 1,200 1,042 1,115
2009 720 764 743 
2010 1,303 1,405 1,358 
2011 - - -
2012 - 2,212 -
2013 - 2,854 -
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7. 
0 3
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2 ABC
25 ABC

2-1) ABC
ABClimit O1 × Ct × P1

ABCtarget ABClimit × M
P  = (1 + k × (b/I))

Ct t O1 k b I
M P1



O 0.6 2011

2009 2013 5

b(499) I(1,809) k 1 P  (1.28)

2009 2012
M 0.8

ABClimit   O1 × Cave(2009-2012) × P1   0.6 × 263 × 1.28 202
ABCtarget  ABClimit × M� 202 × 0.8  162

2014 ABC

ABClimit 202 0.6 Cave4-yr 1.28

ABCtarget 162 0.8 0.6 Cave4-yr 1.28

3 ABC

2011 2011

2012

2013 P

1 ABClimit target

2012 1.3 Cave5-yr2 287 230
2012 2012 0.6 Cave5-yr3 1.152 157 126
2012 2013 0.6 Cave5-yr3 1.152 157 126 335
2013 0.6 Cave5-yr4 1.247 186 149
2013 2013 0.6 Cave5-yr4 1.247 186 149

24 ABC 23 ABC 2012
ABC 2012 2012 ABC

1: ABClimit       2: 2006 2010
3: 2007 2011      4: 2008 2012



2002 2006

 (1963) 11:91-100
 (2000 2007) 11 18

 (2002 2006)
13 17

 (2003)
JAMSTEC 22:63-69

(2012) 
78(6):1127-1134

(1998)
1:3-10

(1952) 1
1:20-24

(2005)
71(4):584-593

(1956) 7:92-95
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