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PQRSTUVWXYZ[\IJ]^STW_`abcdef2002g2008PWIJ]�
hi]�ST]j1990PklmWnop[\jqr�stuWvwZxyz�IJ�{
W|}~e1980Pk[\�}Z��uf�e��lSTI�W�hZ[\��`�y�
��z|u2008PW0��IJUVWbc�zqu�^Z[~�������WIJ�{
z�2bc^�~�uy���xyfIJWPQ��z0g2�W�QZ�~�uye��3
P� �0��W¡¢z��u^�vWSTW_`£jIJ�{zo¤¥y���z|
uf2008PW¦§�¨i©j3.1%�¦§�zST`�y�£W¢ª©£xy«h¬©j
0.27^bcdef®�21P¯°±²³ 1́ 3)(3)Z[\µcde¢¶·¸¹ºST](ABC)
^ST»V�ST¼(�½¾WbcIJ]�IJ�{�¿ÀÁjÂWÃ\f

2010PABC IJÄÅ°{ F� ST¼(

ABClimit 1,094Æ, 0.9F30%SPR 0.39 18%
ABCtarget 906Æ, 0.8Ç0.9F30%SPR 0.31 15%
F�(ST»V)jPQW®È�ST¼(jSTÉ]/IJÉ]

P IJ](Æ,) ST](Æ,) F� ST¼(

2007 2,794 1,082 0.94 38%
2008 4,054 1,120 1.05 28%
2009 5,672
F�(ST»V)jPQW®È�ST¼(jSTÉ]/IJÉ]
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�2�ST]Wb)
	
��WST]j1975P�£jp1qg2qÆ,�1976g1984Pj3qg4qÆ,£

b)def1985g1987Pj6qÆ,MlWn|^�\�1988P}�rP��d�1998P
Zj2sÆ,a¤�~eftWluuvhd�2002g2008Pj1qÆ,w£b)d�uy
(�8�9�P1�2)f

�3�ìíSÛWSTïð]^FWb)
1968P}�2g3P£x.y.z{aÐuegã|W�}~(÷& 1971)z��¥y^^

�Z§fgW�Vzvhd�0��a��^¥y�S��ÃZ���y[`Z�~ef1985
P�}�a\x,���W�iZ[\�g¬©zÀ4d(4� 1990, ÷3 1991)��}u
gEZ[y���WSTz��(��%} 1996)�1986PZ��â£j��lgz��d
e(��Ú�� 1993)f1998P}���â^	
	
£SÛ�z�Saóì�S¥y^^
�Z	
��$7��£úû¦§zA`��2002P4á}�IJ��ß�Z°�r²�
a��d�uy(�1)f�10g12Z��â�'â���âW§fgWñÛòV^1ò1��
e\WST]a�¥f
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�1�IJÍÎW��
1987PÓ�WPQRSTUVZ°�r��.ÆXYZ[\IJUVWbc^�êa�

~e(��I�)f

�2�IJ]ëü�Wb)
CD$Z[y��âW§fg/0ñÛZÔ y1��e\W0��STUV^����

���������Ll��WkP�1W0g1��WST]WëVj���âW§fg
^Ll��(�� )j2000P�}�PZ[\2{��z ��yz�����(h�)^�
�����(¡¢)£j1991PÓ��`u��£xy(�13)f

�3�ST¶WPQé�
IJ�{W|}~e1980Pkj3g4��zìç£x~e(4� 1990, ,� 1990)fST

UVW��^^�Z|Q�W¼(zo¤d(�� 1996, £7%} 1997)�STzuu��
de2002PÓ��3��Ó4j¤}£xyf0��j1994P�£jV¥¦Ua/§�ue
z�1995P}�o�{^�~ef2002P�2008Pj¨©¸qu(�14g18�P3�4)f



�4�IJ]^ST¼(Wb)
IJUVj2002PÓ�stu�À£xyf2008PW0��IJUVj2s¦Ua4�\�

1991PÓ�W|�{^�~e(�19�P6)fIJ]j2003PÓ�%ªstu£�¾PWS
T¼(j30g50%(�20�P7)f

�5�IJW�{Ú¿À
IJ�{j�«40PWST]^20PWIJUVWb)}�oË �́¿Àjn¾5P(2004

g2008P)WIJUV^ST]Wb)}�stu´^¬def
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��.ÆXYZ[\ßµdeIJUV}�(8)úû¦§¬¯´Z°±y��£ßµd

e¦§úûZ²�¥yUV(P9)aKd³u�Jô²�WIJUVa´�e(P12)f��]�
Jô²�0��IJUV£xyhi]^�Z1998P�£��d�1999PÓ�uuvhdef
hi]=0.5206×��]£¾µ��^9§��yfhi]W¶·zN}�y��]W¸¹
�º�£xyBlimitjL����u(�21�22)f��]�e\Jô²�0��IJUV£
xy®¢��»©j�2008Pjn�|}~e(�23)f�Ô�1983P��1985P�hi]
zq}~e(4� 1990, �7 1993)f

�7�XYW¼¯NY
óôõö»VW�a��de1(�IJ]���]�hi]bc�Wb)Z2{�Kj

�}~e(�24g26)f

�8�IJ^STW »
2003PÓ��ST»Vjt�ÓM[\uu|�£b)d�uy(�27�28�P8)f2008

PWPQ®ÈST»V(Fcurrent)j1.05£�hi]�e\n2ST]a½�¥y�(Fmax)
W0.55[\}�\2{uf�eÂ¾kW��¿\ªdW¼(aP¥%SPRj13%£�(À
Zü{^`�y30%[\}�\ou(�29)f

�9�úû¦§¬¯
úû¦§j1999P��â£�\�2002PÓ�$".��£��d�uy(�30)f2002

Ó��Á4$Z[yÂ�WÃÄÅÄ,�,ÆÇZÈ,(ALC)üýØÙÉ¯Z°�u�bc
de¦§�¨i©(�31�P10g11)×��.ÆXYZ[\bcde9á1òW0��IJU
V(óôõö»Vz1/3PÊ}y^d�ßµ) ¦§²�WUV^d�¦§�zIJZhi

¥y�£W¢ª©£xy«h¬©(=¦§UV�e\W¦§²�W0��UV)a´�e(�
32�P9)f�Ô�0��W¦§�¨i©j/0ñÛW�aÌÍ�^�x~�Î�c^9§
��yW£2008PaÏu�1�ÐW�aÐuef®È«h¬©j0.28£�Ñ¬¦§UVW
®Èj15¦9qU£x~ef¦§�¨i©j	
	
Ó$W$7¦§Ò£|r�'âÓ"
W"7¦§Ò£jÓÔo}~ez(EF$ 2008)�2008Pj	
��WEF$��£2008
P"7¦§Òz¨©¸qr¨id�ue(!"#$ 2009)f�Ô�úû¦§zJô�W�



èZ2{�ÕÖa�ª¥�^jL����u�u(��%} 2008)f
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�1�IJÍÎW�^�
IJ�{joË£�¿Àjstu£xyfIJ]�ST]^�2002PÓ�j1990Pk

lmWnop[\uuquvwz�u�uyfd}d�PQ��z�Q�Z�~�uye

��3P� �0��W¡¢z��u^�vWSTW_`£jIJ�{zo¤¥y���
z|ufhi]WuuquPzVPrZ ��y�WW�IJW±×��ZjØ~�u�

uf2008PW0��UVW�ÙWbc�j¾P£jquz��PÓ�WSTvÚZ[\�
W�j��`�y���zxyf

�2�ABCÛ�ZbcST]Wµc
IJ]aßµd�IJ�{joË�t�a6Zhi]W¶·zN}�y��]W¸¹�

º�£xyBlimitzÎ¸£xyW£�®�21P¯ABCµcWe�W°±²³´1 3)(3)Z
Üu�Flimit=(F30%SPR�F0.1�Fmax�óôõö»VÁW°{�}�vWF)×�2(1ÝÞ
W»V)�Ftarget=Flimit×�(�ß©�ü{�j0.8)�Z[\µc¥yf°{�^d�F30%SPR
aÐu��2=0.9��=0.8^¥yf

2010PABC IJÄÅ°{ F� ST¼(

ABClimit 1,094Æ, 0.9F30%SPR 0.39 18%
ABCtarget 906Æ, 0.8Ç0.9F30%SPR 0.31 15%
F�(ST»V)jPQW®È�ST¼(jSTÉ]/IJÉ]

�3�ABClimitWÍÎ
��]�e\Jô²�0��IJUV£xy®¢��»©a®¢� »}�bcde�

(�21�0.521U/kg)^àcd��á�yST»V(F)£STde1(WST]^IJ]Wb
c�a y^�Flimit(ABClimitZâ�¥yF)£STde^{W2014PWbcIJ]j
2009PW4.4ã��vWSTaä�de1(j1.3ã^�~e(�33�34�P13)f�Ô�ú
û¦§UVj2002g2008PW®È15¦9qU�¦§�W¢ª©(PXZå~eÅæ�)j
2002g2008PW®È0.33^def
�e�Flimit���vWF(2005g2007PW®È)WSTW.�Z�u��®¢��»©

WçuZ[y5Pl�£WIJ]bc�Wâça/µde(�35�P14)fFlimit£STd�
1987PÓ�WnoW®¢��»©(1996PW0.162U/kg)z6Pè�de1(W2014PWb
cIJ]j2009PW0.6ãZ�n|�(2008PW1.386U/kg)z6Pè�de1(j60ãZ�
no�(0.162U/kg)zX�3P�®¢� »Z°�r®È¸��(0.521U/kg)zl3Pè�
de1(j1.6ã^�~ef(���vWFaä�de^{j�t�é�0.1ã�25ã�0.4
ã^�~efúû¦§UV^¦§�W¢ª©jêë^def

ìd���.ÆXYWbcí¯a9îd���êIJ]Wïuj�9ð¯Z^ñ�yò

ízxyf^\� �lSTI�W�hZ[\��`�y���z|u2008PW0��I
JUVWbc�zqu�^Z[~�������WIJ�{z�2bc^�~�uy��



�xyf

�4�ABCW®ÍÎ
ÍÎ��P ÄÅ°{ F� IJ] ABClimit ABCtarget ST]
(�XÚ®ÍÎ) (Flimit) (Æ,) (Æ,) (Æ,) (Æ,) (Æ,)
2008P(�X) 0.9F30%SPR 0.84 3,084 803 674
2008P (2008P® 0.9F30%SPR 0.68 2,084 517 429
ÍÎ)
2008P (2009P® 0.9F30%SPR 0.39 4,054 547 454 1,120
ÍÎ)
2009P(�X) 0.9F30%SPR 0.68 1,789 443 368
2009P (2009P® 0.9F30%SPR 0.39 5,672 1,027 849
ÍÎ)
F�j2��
2008�2009.PZ�u�2009PZ®ÍÎdeIJ]zquWj�2008PW0��ST

UVzq}~ee�¾PWbcIJ]zqr�~e�^Z[y

,� '()-.�/012�34

2002P}�A`�eó]y	
��ôÒIJ��ß�W�ÙWEüj2000PWIJ
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u�j�2006PWbcIJ]z3qÆ,�2.0ã^�yW£½�`�e^9§��yfd
}d�2008PWbcIJ]4q1sÆ,jq}~e1987PW25%Z^ñ�\�IJ�{j
vh�ÀZ�uf�e�M°W[`ZPQé�z�QZ�~�uye�3P� �0��
W¡¢z��u^�vWSTW_`£jIJ�{zo¤¥y���z|u(�35�P14)f
ó]yW¢wZõîdeÄÅa9§y^�2.¢w(2)PQÚ�è£°±eÃ\IJW�

�^^�Z�çW2�~�ö8z ���uyW£�t�ÓMW1991g1992P�ÐWI
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(zßçW10%ð¯�£Z��d�ø8zL���y�^aIJW±×��Wëü^¥±
{£xyf�Ô����ê£j2010PZIJ]6qÆ,z½�`�yßµÉ¯^�~�u
yz(�33�P13)���jí¯Wou2008PùÒWbc�zqu�^Zúû¥yW£�
IJ]z�lWI�W�hZ[\¤�üý`�y����xyf�We��Ùj�2008
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¥yòízxyf
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áRâRS�R�ã](1987g2008P)
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PQÙc(1987g2008P)

áRçèeùRSTUV(1987g2008P)

PRPQRSTUV(1987g2008P)
IJ]ëV
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PRPQRIJUVÚST»V(1987g2008P) ¦§²�0��UV
��.ÆXYM��

®¢��»©(Jô�) «h¬©

PRPQRIJUVÚST»VÚPRPQRIJ]ÚST](2009Pg)

2010PW¢¶·¸¹ºST]
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2004PÓMWPQRSTUVjfP¯×��(��Ú�� 2009)W�aÐuef
[\g��I�zih���2005PÓ�jÂW��Z[~ef

1)SÛÜÝÛ¢�ÞßP×WST]Z(i¥y[`Z�	
��SÛØäåæ�zj
ßdeáRâRS�R�ã]a�4$RPRkl©aßµd�³{ktdefâ^
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�����23m���â[89§g]���â[j��lg]���â[:#]��
�â[@<]���â[CD]�	
	
[:#]�	
	
[CD]�'â[;<]�'
â[CD]�'âÚ� â[§g]�'âÚ� â[ij]�� â[;<�#?]��
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PRPQRSTUVZ°�u�Pope(1972)Z[\PQRIJUV^ST»Vaßµdef

1987g1997P 0g3� Na,y=Na+1,y+1 eM+Ca,y eM/2

4� N4,y=N5+,y+1 eMC4,y/(C4,y+C5+,y)+C4,y eM/2

5�Ó4 N5+,y=N4,y C5+,y/C4,y
0g4� Fa,y= ln(1 Ca,y eM/2/Na,y)
5�Ó4 F5+,y=F4,y

1998g2007P 0g2� Na,y=Na+1,y+1 eM+Ca,y eM/2

3� N3,y=N4+,y+1 eMC3,y/(C3,y+C4+,y)+C3,y eM/2

4�Ó4 N4+,y=N3,y C4+,y/C3,y
0g3� Fa,y= ln(1 Ca,y eM/2/Na,y)
4�Ó4 F4+,y=F3,y

2008P ÁPQ Fa,2008=(Fa,2005+Fa,2006+Fa,2007)/3
ÁPQ Na,2008=Ca,2008 eM/2/(1 e Fa,2008)

2009Pg 0� N0,y=��]×®¢��»©+Ñ¬¦§UV×¢ª©
1g3� Na,y=Na 1,y 1 e (Fa 1,y 1+M)

4�Ó4 N4+,y=N3,y 1 e (F3,y 1+M)+N4+,y 1 e (F4+,y 1+M)

ÁPQ Ca,y=Na,y(1 e Fa,y)e M/2
2009P ÁPQ Fa,2009=Fa,2008

2010Pg ÁPQ FjxÌZ[\���yz©(=PQRâ�¨)j2005g
2007PW®È

��£�Na,yjyPWa��WIJUV�Ca,yjêëZSTUV�Mjóôõö»V�Fa,y

jST»Vfóôõö»Vj�÷(1960)[\M 2.5/øù8�}�0.3^def®¢��»
©j��]xe\WJô²�0��UV£�5. 2010PABCWµcABCWµc(2)ABCÛ
�ZbcST]Wµc´£j2009PÓ�W�a®¢� »W¾µ½{W�{(0.521U/kg)
(�21)^d�ê(3)ABClimitWÍÎ´£jxÌZ[~���defÑ¬¦§UV��¦§
�W¢ª©(PXZå~eÅæ�£4.IJWvw(9)úû¦§¬¯´W«h¬©^já�
y)j2002g2008PW®È�t�é�15¦9qU��0.33^de(P9)f



































P1. 	
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1965 39 24 432 133 106 45 46 409 245 0 54 1,533
1966 51 10 461 256 121 36 35 793 151 0 54 1,968
1967 58 20 288 76 60 70 25 364 176 0 61 1,198
1968 21 14 181 114 207 21 18 308 240 0 98 1,222
1969 28 11 134 74 147 31 32 202 196 0 136 991
1970 24 31 182 44 102 52 37 92 254 0 972 1,790
1971 33 15 211 31 252 65 37 110 319 12 169 1,254
1972 28 8 244 114 191 41 24 236 411 7 176 1,480
1973 29 8 154 41 389 24 23 113 469 3 101 1,354
1974 24 21 93 19 268 63 30 75 495 4 80 1,172
1975 55 11 283 13 424 31 47 143 526 22 167 1,722
1976 68 41 334 56 477 42 68 192 873 1 315 2,467
1977 62 41 605 102 479 106 115 201 847 6 457 3,021
1978 84 27 325 100 670 80 63 270 1,054 37 463 3,173
1979 40 13 367 149 746 109 64 332 784 20 400 3,024
1980 48 9 171 88 512 223 71 727 1,387 27 782 4,045
1981 77 12 291 111 311 143 70 436 1,426 71 212 3,160
1982 125 35 571 108 340 164 79 361 807 64 331 2,985
1983 124 240 546 154 258 150 75 590 872 45 830 3,884
1984 174 116 854 274 240 190 208 593 893 37 314 3,893
1985 238 198 1,683 376 253 146 277 821 1,602 0 222 5,816
1986 223 106 1,877 535 348 215 232 1,077 1,479 0 286 6,378
1987 237 62 2,378 365 369 136 209 1,000 1,055 2 184 5,997
1988 300 41 1,666 271 275 118 338 684 647 10 135 4,485
1989 152 37 1,078 329 307 85 172 657 1,004 0 81 3,902
1990 135 39 994 224 268 74 227 464 538 0 66 3,029
1991 132 16 952 237 234 71 258 622 415 0 84 3,021
1992 65 114 780 153 238 11 217 482 530 0 33 2,623
1993 88 43 518 108 185 9 123 414 598 0 34 2,120
1994 57 54 345 71 115 4 122 215 275 0 13 1,271
1995 52 28 289 49 85 2 114 209 199 0 2 1,029
1996 30 19 140 29 87 1 23 110 162 0 2 603
1997 16 13 70 17 75 0 13 57 174 1 6 442
1998 15 3 33 6 65 0 12 20 44 0 1 199
1999 16 14 40 5 49 1 18 33 83 0 4 263
2000 36 12 105 7 41 2 55 38 185 0 31 512
2001 45 12 87 8 18 12 83 58 195 1 96 615
2002 78 46 172 23 32 79 153 72 231 2 120 1,008
2003 64 19 248 19 46 96 149 85 441 5 117 1,289
2004 54 19 183 76 60 78 79 308 454 7 147 1,465
2005 43 33 124 29 57 146 58 143 425 8 158 1,224
2006 47 67 187 15 40 139 162 127 383 8 108 1,283
2007 45 44 144 18 31 82 172 104 323 4 115 1,082
2008 47 24 87 20 48 82 159 143 316 11 183 1,120
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1968 31 45 434 173 61 125 16 1,222 312 234
1969 68 26 317 105 40 173 28 991 135 176
1970 115 75 361 97 102 490 217 1,790 171 232
1971 83 38 294 66 78 211 90 1,254 182 233
1972 59 26 465 173 97 228 74 1,480 122 335
1973 63 20 226 74 129 129 26 1,354 122 154
1974 75 45 120 62 165 133 91 1,172 91 169
1975 140 64 262 75 142 420 55 1,722 135 144
1976 211 87 354 92 125 640 41 2,467 113 117
1977 282 132 530 178 137 475 260 3,021 159 157
1978 315 46 359 274 722 465 268 418 306 3,173 173 327
1979 238 34 430 424 459 396 299 564 181 3,024 173 166
1980 241 31 121 649 944 440 238 926 455 4,045 144 267
1981 262 63 268 330 1,178 255 227 342 235 3,160 163 363
1982 492 157 282 325 536 263 159 488 283 2,985 112 124
1983 499 406 601 544 858 304 186 316 170 3,884 157 121
1984 600 323 738 535 660 251 110 451 225 3,893 196 119
1985 829 460 1,653 618 1,366 286 106 354 144 5,816 240 229
1986 581 229 2,354 848 1,162 346 159 463 235 6,378 154 202
1987 432 163 3,062 604 764 345 163 315 149 5,997 100 142
1988 707 196 2,062 348 394 248 61 361 108 4,485 80 107
1989 272 67 1,685 409 778 317 76 224 74 3,902 49 109
1990 316 114 1,410 247 367 240 70 199 67 3,029 156 73
1991 298 82 1,405 428 380 200 36 129 64 3,021 70 50
1992 224 151 1,155 313 389 241 32 113 5 2,623 61 42
1993 209 75 748 259 465 196 61 103 3 2,120 46 44
1994 167 69 500 112 218 120 46 41 0 1,271 46 34
1995 140 32 467 90 102 175 6 17 0 1,029 16 150
1996 54 20 209 56 114 124 3 23 0 603 128 15
1997 28 13 107 27 75 162 10 13 6 442 105 18
1998 25 3 51 8 20 75 6 10 0 199 113 103
1999 31 22 58 11 36 60 9 34 1 263 47 56
2000 96 21 113 15 75 65 12 115 2 512 46 244
2001 139 21 102 16 99 47 19 136 36 615 61 180
2002 232 63 201 34 141 37 38 185 79 1,008 67 351
2003 246 45 234 39 347 39 40 205 93 1,289 42 71
2004 131 26 250 259 352 76 41 251 79 1,465 45 65
2005 136 53 191 31 339 13 56 147 259 1,224 35 182
2006 306 94 156 40 240 10 31 257 150 1,283 53 189
2007 278 71 94 19 258 5 21 215 120 1,082 75 312
2008 265 51 83 51 178 11 37 279 166 1,120 43 250

916
1,027

357
688
481
564

338
233
332
395



P3. ó]y	
��ôÒWPQRSTUV(qU)
P 0� 1� 2� 3� 4�(Ó4) 5�Ó4 ß

1987 546 836 1,310 618 178 71 3,560
1988 1,452 879 616 593 180 32 3,753
1989 513 1,011 568 253 144 70 2,559
1990 783 294 405 380 166 45 2,072
1991 410 808 509 220 13 14 1,975
1992 482 629 317 169 40 7 1,645
1993 420 232 333 89 46 10 1,129
1994 340 238 54 46 17 13 707
1995 52 103 102 102 22 0 380
1996 21 54 29 81 2 0 188
1997 10 24 63 14 3 1 114
1998 8 30 13 8 2 60
1999 18 14 24 10 2 67
2000 28 106 21 20 3 178
2001 20 92 66 7 7 192
2002 83 258 79 21 3 444
2003 60 282 146 18 8 514
2004 26 185 363 15 3 592
2005 28 232 83 47 3 393
2006 26 263 114 24 4 430
2007 25 233 75 25 6 364
2008 83 178 103 35 5 405

P4. ó]y	
��ôÒWPQRST](Æ,)
P 0� 1� 2� 3� 4�(Ó4) 5�Ó4 ß

1987 404 1,162 2,193 1,361 499 265 5,884
1988 840 969 974 1,026 469 106 4,385
1989 345 1,018 924 667 518 310 3,782
1990 521 301 774 763 406 183 2,947
1991 366 1,003 891 581 41 55 2,937
1992 425 818 633 458 134 31 2,501
1993 391 389 804 258 151 44 2,037
1994 364 419 149 178 75 69 1,254
1995 80 181 224 407 123 3 1,018
1996 25 81 85 390 15 2 597
1997 13 43 262 88 25 7 437
1998 10 58 58 55 16 195
1999 22 30 117 68 17 254
2000 31 207 95 128 29 490
2001 22 202 272 50 57 603
2002 60 503 280 119 23 983
2003 67 579 490 94 59 1,289
2004 28 320 1,023 69 23 1,464
2005 28 627 310 251 21 1,238
2006 27 633 447 136 29 1,271
2007 32 583 270 127 41 1,052
2008 86 436 362 198 40 1,122



P5. ó]y	
��ôÒWST¶WPQR®ÈçÉ(�y�)
P 0� 1� 2� 3� 4�(Ó4) 5�Ó4

1987 740 1,390 1,674 2,201 2,807 3,706
1988 579 1,103 1,580 1,730 2,604 3,260
1989 673 1,007 1,626 2,636 3,595 4,442
1990 666 1,024 1,910 2,010 2,452 4,024
1991 891 1,242 1,749 2,637 3,030 3,900
1992 883 1,300 1,999 2,711 3,307 4,264
1993 931 1,675 2,416 2,906 3,306 4,299
1994 1,073 1,761 2,776 3,901 4,350 5,410
1995 1,550 1,760 2,200 4,000 5,700 6,873
1996 1,200 1,500 2,886 4,800 7,500 9,300
1997 1,315 1,800 4,166 6,416 8,001 7,800
1998 1,211 1,940 4,611 6,639 8,608
1999 1,246 2,241 4,845 6,902 7,986
2000 1,121 1,945 4,542 6,543 8,499
2001 1,110 2,184 4,152 6,770 8,591
2002 716 1,945 3,545 5,680 8,382
2003 1,110 2,053 3,348 5,151 7,564
2004 1,110 1,730 2,820 4,520 7,114
2005 1,008 2,706 3,723 5,350 8,070
2006 1,033 2,403 3,938 5,770 8,190
2007 1,277 2,501 3,616 4,985 7,396
2008 1,036 2,448 3,517 5,574 7,704

P6. ó]y	
��ôÒWPQRIJUV(qU)

P 0� 1� 2� 3� 4�(Ó4) 5�Ó4 ß
3Ws�
btu

1987 4,379 3,010 2,857 1,166 264 106 11,782 13%
1988 4,977 2,774 1,510 989 332 60 10,641 13%
1989 2,849 2,437 1,298 589 222 107 7,502 12%
1990 3,168 1,669 935 473 218 60 6,522 12%
1991 2,384 1,673 984 344 23 24 5,433 7%
1992 1,339 1,413 544 291 65 12 3,664 10%
1993 1,320 577 505 131 70 16 2,619 8%
1994 667 617 228 88 20 15 1,635 8%
1995 312 202 253 123 25 0 915 16%
1996 133 186 61 99 3 0 484 21%
1997 195 81 92 20 4 1 392 6%
1998 105 136 39 14 3 297 6%
1999 418 71 75 18 4 586 4%
2000 407 294 41 35 6 784 5%
2001 791 278 127 12 11 1,218 2%
2002 1,459 569 126 37 5 2,196 2%
2003 627 1,009 199 26 11 1,871 2%
2004 727 413 505 22 5 1,670 2%
2005 728 516 147 61 3 1,456 4%
2006 730 515 183 37 6 1,470 3%
2007 540 518 155 38 8 1,259 4%
2008 2,070 378 183 51 7 2,689 2%



P7. ó]y	
��ôÒWPQRIJ](Æ,)�ST¼(
P 0� 1� 2� 3� 4�(Ó4) 5�Ó4 ß ST¼(

1987 3,239 4,183 4,783 2,568 742 393 15,908 37%
1988 2,880 3,059 2,387 1,711 865 195 11,096 40%
1989 1,916 2,454 2,111 1,551 798 477 9,307 41%
1990 2,110 1,710 1,785 950 535 241 7,331 40%
1991 2,125 2,078 1,722 907 71 95 6,997 42%
1992 1,183 1,837 1,088 788 215 50 5,160 48%
1993 1,230 967 1,220 379 230 68 4,094 50%
1994 716 1,087 633 341 89 82 2,947 43%
1995 484 355 556 491 145 3 2,034 50%
1996 160 280 176 477 26 3 1,122 53%
1997 257 145 382 128 29 8 949 46%
1998 127 264 181 92 26 690 28%
1999 520 158 365 126 31 1,201 21%
2000 457 572 185 229 52 1,495 33%
2001 878 607 525 82 92 2,184 28%
2002 1,045 1,107 448 212 40 2,851 34%
2003 696 2,071 667 132 82 3,648 35%
2004 806 714 1,423 98 33 3,074 48%
2005 734 1,397 546 329 28 3,034 41%
2006 754 1,238 720 213 45 2,971 43%
2007 689 1,296 561 188 61 2,794 38%
2008 2,144 926 645 282 57 4,054 28%

P8. ó]y	
��ôÒWPQRST»V�óôõö»V
P 0� 1� 2� 3� 4�(Ó4) 5�Ó4 ®È

1987 0.16 0.39 0.76 0.96 1.52 1.52 0.89
1988 0.41 0.46 0.64 1.19 0.99 0.99 0.78
1989 0.23 0.66 0.71 0.69 1.40 1.40 0.85
1990 0.34 0.23 0.70 2.70 2.13 2.13 1.37
1991 0.22 0.82 0.92 1.37 1.10 1.10 0.92
1992 0.54 0.73 1.13 1.13 1.29 1.29 1.02
1993 0.46 0.63 1.45 1.56 1.43 1.43 1.16
1994 0.90 0.59 0.32 0.93 3.99 3.99 1.79
1995 0.21 0.90 0.63 3.26 4.11 4.11 2.20
1996 0.20 0.41 0.82 3.01 1.06 1.06 1.09
1997 0.06 0.42 1.59 1.58 1.58 1.58 1.14
1998 0.09 0.29 0.46 1.18 1.18 0.64
1999 0.05 0.25 0.47 0.99 0.99 0.55
2000 0.08 0.54 0.91 1.05 1.05 0.73
2001 0.03 0.49 0.92 1.25 1.25 0.79
2002 0.07 0.75 1.29 1.05 1.05 0.84
2003 0.12 0.39 1.92 1.77 1.77 1.20
2004 0.04 0.73 1.80 1.72 1.72 1.21
2005 0.05 0.74 1.08 2.16 2.16 1.24
2006 0.04 0.90 1.28 1.35 1.35 0.98
2007 0.06 0.74 0.82 1.53 1.53 0.94
2008 0.05 0.79 1.06 1.68 1.68 1.05
óôõ
ö»V 0.3 0.3 0.3 0.3 0.3 0.3



P9. ó]y	
��ôÒWúû¦§UV�¨i©�«h¬©(=¦§�W¢ª©)

2� �� 2� ��

2002 82,992 51,000 9,099 66,300 121 1,203 2.5% 30 0.25
2003 83,493 94,000 15,689 123 519 14.3% 74 0.61
2004 36,000 40,273 20,000 81 597 4.0% 24 0.29
2005 113,419 42,086 3,000 156 599 3.0% 18 0.11
2006 104,781 41,800 147 600 6.9% 41 0.28
2007 216,532 53,468 80,000 290 444 7.8% 35 0.12
2008 118,947 73,019 20,000 197 1,703 3.1% 53 0.27

2002h2008abij 159 5.9% 0.28
v wxefOY=yzefOY+{zefOY/4
v 1W|befX}Vob~�2008ag0WXb����

�10. ������#��ba���ma�� P12. ó]y	
��ôÒW��]
efX}Vo ��X_Z[\b����0WX

a�� 0WX 1�� 2�� 3�� 4�� UV(=®¢��»©�U/kg)
2002 1.5% 2.5% 2.1% 1.0% 1.7%
2003 10.3% 14.3% 10.4% 1.4% 0.0%
2004 2.7% 4.0% 1.0% 1.4% 1.7% 1987 10,577 4,379 0.414
2005 3.5% 3.0% 1.9% 5.1% 1988 6,687 4,977 0.744
2006 16.5% 6.9% 5.8% 1989 6,164 2,849 0.462
2007 31.7% 7.8% 1990 4,366 3,168 0.725
2008 3.1% 1991 3,834 2,384 0.622

1992 3,059 1,339 0.438
�11. ������#��ba���ma�� 1993 2,381 1,320 0.555
efX}Vo��OY 1994 1,688 667 0.395

PùÒ 0�� 1�� 2�� 3�� 4�� 1995 1,373 312 0.227
2002 324 361 93 198 78 1996 822 133 0.162
2003 225 278 172 120 52 1997 620 195 0.315
2004 54 722 260 115 61 1998 431 105 0.243
2005 1,025 1,359 455 146 1999 601 418 0.695
2006 2,508 1,445 432 2000 752 407 0.542
2007 1,772 1,793 2001 1,003 791 0.789
2008 2,662 2002 1,253 1,422 1.135

2003 1,917 537 0.280
2004 1,911 697 0.365
2005 1,602 706 0.441
2006 1,598 679 0.425
2007 1,458 497 0.341
2008 1,447 2,006 1.386
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�13. ]^�Yb��R��2014a��b��_m]^_b� r¡�¢£¤o
(=�X_Z[\b0WXOYm0.521O/kg)g¡�¢<�¥¦§¨[(©21)r

F�(PQ®È) 2008 2009 2010 2011 2012 2013 2014
��_(ª«)

0.00 ¬] 4,054 5,672 6,009 11,019 20,107 35,599 62,614
0.31 Ftarget 4,054 5,672 6,009 9,202 13,778 20,266 29,816
0.39 Flimit 4,054 5,672 6,009 8,822 12,641 17,850 25,221
0.53 0.5Fcurrent 4,054 5,672 6,009 8,226 10,973 14,497 19,168
1.05 Fcurrent 4,054 5,672 6,009 6,471 6,814 7,210 7,618

]^_(ª«)
0.00 �S 1,122 2,150 0 0 0 0 0
0.31 Ftarget 1,122 2,150 906 1,523 2,310 3,373 4,969
0.39 Flimit 1,122 2,150 1,094 1,745 2,521 3,539 5,010
0.53 0.5Fcurrent 1,122 2,150 1,391 2,034 2,718 3,579 4,742
1.05 Fcurrent 1,122 2,150 2,259 2,499 2,609 2,766 2,924

�14. Flimitm®bF¯°±²[³ub¡�¢£¤o(=�X_Z[\b0WXOYmO/kg)
b´µR����_¶·�(ª«)b�¸

¡�¢£¤ob¹· 2008 2009 2010 2011 2012 2013 2014
Flimit(a�ij0.39)�]^²[³u

4,054 4,699 3,187 3,258 3,091 2,805 2,605
4,054 8,015 15,192 36,139 85,653 202,180 477,212

4,054 4,699 3,187 3,258 3,976 5,386 7,547

®bF(a�ij1.05)�]^²[³u
4,054 4,699 3,187 2,117 1,339 917 671
4,054 8,015 15,192 29,036 55,250 105,078 199,746

4,054 4,699 3,187 2,117 1,687 1,829 1,999

n|�(1.386)z6Pè�
no�(0.162)zX�3
P�®¢� »Z°�

r�(0.521)zl3Pè�

º»�(0.162)¼6a½±
º¾�(1.386)¼6a½±
º»�(0.162)¼¿¨3
am¡�¢<�RÀÁQ
�(0.521)¼Â3a½±

no�(0.162)z6Pè�


