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4+

�  

Na,y = Na�1,y�1e
�M

�Ca�1,y�1e
�
M

2 (a =1 ~ 4+)  



N4+,y = N3,y�1e
�M

�C3,y�1e
�
M

2 + N4+,y�1e
�M

�C4+,ye
�
M

2  

RytyumÌÍ4Y�AytyuzH��4���mÌÍ½mÂN° 

 

�u.mno4Yt~�m{��¸�� 

Ca,y = Na,y (1� e
�Fa ,y )e

�
M

2  

u.X±²yat�2002~2008um±²s�Ý��� 
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g��aO. MS-Excel�Ý��®,}Ù\�m���0/��. ��¦E/ 2002; 50: 243 249. 

 

��b�3 �´�ÌÍ´¡m�� 

¢�	
t+8½mÃo5z<\¬­�ÌÍÐ������ÌÍ´¡¨[wµ���¨<=�µ�

����
 2005������"klm\ÌÍ4Ym�"�+8½mÃo5r£ÌÍ�µ��´ÌÍ4

Y���}�³§´°¾×Z}���´ÌÍ4Yt�+8½mÃo5������p��1Fq�(

r������F	
���	
�z§Ë��Ão5���9~12�m[Ç���Ð�Mm0�½mn

o��m©��'��4q�	
���L¤����P����±#K�v����mÌÍ4Y�,×

}��`an!¬­Â��¯i9ÌÍ� �\m�~b�%~ 2004~2009��³§´°m×Zt+��8�

z¡���×Z�µ��´ÌÍ4Y�³§´°�~�m¢z�Ð� 

 

 

 

 

 

 

 

 

 

 

 

VdÝ3�W 

�
��. ���zH��¢�	
ª«¬­m���zH��ÌÍ´¡��ÜÌÍ������, 2005; 

71: 805 814� 

±Ã14um~±Ã19um`an!¬­Â��¯i9ÌÍ� �\m�~b�%~���oL�p���+

,��-./0L�`�\mLv��£���¤th, 2004~2009. 

 

¥V 0 1 2 3 4+

%&2¦§g¨ 320 1,128 1,551 2,109 3,154

# 3��� ������ �	�


2002 1,653,000 629,000 0.11

2003 1,384,000 630,000 0.05

2004 1,712,000 1,006,000 0.12

2005 1,625,000 1,050,000 0.05

2006 2,228,000 1,434,000 0.09

2007 2,165,000 1,212,000 0.05

2008 1,610,000 809,000� 0.10

�2008��������
2002-2007�������
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�3.������	
���
��������

0 1 2 3 4+

2002 76,766 43,021 25,736 4,054 6,418 155,994

2003 80,138 37,234 36,642 14,295 9,723 178,032

2004 157,478 10,443 21,114 16,732 15,269 221,036

2005 111,692 27,059 19,831 9,398 10,893 178,874

2006 128,668 29,938 24,552 7,694 7,819 198,670

2007 82,056 17,480 19,033 20,008 10,919 149,495

2008 78,629 4,947 10,471 12,516 11,192 117,755

�4.�������
��������

0 1 2 3 4+

2002 173,784 76,424 9,368 6,317 12,167 278,060

2003 38,998 76,969 16,110 4,772 11,710 148,560

2004 88,382 21,074 11,298 5,376 10,745 136,876

2005 132,854 38,332 12,403 4,470 14,879 202,938

2006 50,985 115,912 16,065 3,561 13,638 200,161

2007 73,304 51,049 17,931 4,240 7,432 153,956

2008 95,267 20,317 10,739 6,502 15,409 148,234

�5. ������
��������

0 1 2 3 4+

2002 250,550 119,446 35,104 10,370 18,585 434,054

2003 119,136 114,203 52,752 19,067 21,433 326,591

2004 245,860 31,517 32,412 22,108 26,014 357,912

2005 244,546 65,391 32,234 13,868 25,772 381,812

2006 179,652 145,850 40,617 11,255 21,456 398,831

2007 155,359 68,529 36,964 24,248 18,351 303,451

2008 173,896 25,264 21,211 19,018 26,602 265,989
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�6.��
� ���

0 1 2 3 4+

2002 637,252 361,514 150,290 56,243 100,792 1,306,090

2003 350,086 275,183 176,137 86,067 96,746 984,219

2004 694,910 167,510 113,529 90,622 106,634 1,173,205

2005 741,406 324,226 102,643 59,813 111,155 1,339,243

2006 439,700 361,596 194,800 51,492 98,167 1,145,756

2007 273,589 183,896 152,899 115,866 87,687 813,937

2008 469,073 75,967 82,742 86,458 120,934 835,174

��
� ��

�7.������	
��
���

0 1 2 3 4+

2002 176 398 235 114 354 1,277

2003 127 303 282 190 303 1,204

2004 219 195 168 170 352 1,104

2005 206 379 158 123 334 1,200

2006 190 394 285 118 277 1,264

2007 76 213 247 255 274 1,065

2008 138 85 133 183 384 922

���
��

�8.�F���

0 1 2 3 4+

2002 0.590 0.469 0.307 0.234 0.234 0.367

2003 0.487 0.635 0.415 0.289 0.289 0.423

2004 0.512 0.240 0.391 0.324 0.324 0.358

2005 0.468 0.259 0.440 0.305 0.305 0.355

2006 0.622 0.611 0.270 0.285 0.285 0.414

2007 1.031 0.549 0.320 0.271 0.271 0.488

2008 0.545 0.473 0.343 0.287 0.287 0.387

�
��

��



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�W. ����	
0��


��� ���� ������ 
��� ���� ������

2002 36,000 4,550 868 170,556 3,928 119 0.12

2003 27,350 36,500 4,125 168,667 34,513 2,586 0.09

2004 500,000 132,000 36,036 129,896 82,573 4,450 0.19

2005 516,000 100,700 16,414 123,089 117,351 1,796 0.08

2006 550,700 120,200 42,671 266,384 31,256 4,904 0.31

2007 524,160 64,000 25,408 216,937 68,818 3,596 0.22

2008 518,630 72,500 22,403 211,996 74,033 4,983 0.19

������������	 0.17


��
���������������

��
9-12�����
��
���9-3����

2002������ !"#��

� ���

��
��
$��


�10. ����%RPS��&

���'� ( !) RPS

�"*# �0+# ,$' %	' �!/kg#

2002 467 637,252 1,653,000 0.04 563,064 74,188 1.2

2003 493 350,086 1,384,000 0.02 317,005 33,082 0.6

2004 522 694,911 1,712,000 0.07 563,794 131,117 1.1

2005 458 741,406 1,625,000 0.03 679,489 61,917 1.5

2006 395 439,700 2,228,000 0.06 301,582 138,118 0.8

2007 530 273,589 2,165,000 0.03 213,844 59,745 0.4

2008 566 388,743 1,610,000* 0.05 381,408 87,665 0.7

*2008��%	!)&1993-2007���'(�


����&9-��)-*����
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��1. �������	


M ��
�

0.25

2002 2003 2004 2005 2006 2007 2008

0 250,550 119,136 245,860 244,546 179,652 155,359 173,896

1 119,446 114,203 31,517 65,391 145,850 68,529 25,264

2 35,104 52,752 32,412 32,234 40,617 36,964 21,211

3 10,370 19,067 22,108 13,868 11,255 24,248 19,018

4+ 18,585 21,433 26,014 25,772 21,456 18,351 26,602

�� 434,054 326,591 357,912 381,812 398,831 303,451 265,989

F

2002 2003 2004 2005 2006 2007 2008

0 0.590 0.487 0.512 0.468 0.622 1.031 0.545

1 0.469 0.635 0.240 0.259 0.611 0.549 0.473

2 0.307 0.415 0.391 0.440 0.270 0.320 0.343

3 0.234 0.289 0.324 0.305 0.285 0.271 0.287

4+ 0.234 0.289 0.324 0.305 0.285 0.271 0.287

�� 0.367 0.423 0.358 0.355 0.414 0.488 0.387

��
�

2002 2003 2004 2005 2006 2007 2008

0 637,252 350,086 694,910 741,406 439,700 273,589 469,073

1 361,514 275,183 167,510 324,226 361,596 183,896 75,967

2 150,290 176,137 113,529 102,643 194,800 152,899 82,742

3 56,243 86,067 90,622 59,813 51,492 115,866 86,458

4+ 100,792 96,746 106,634 111,155 98,167 87,687 120,934

�� 1,306,090 984,219 1,173,205 1,339,243 1,145,756 813,937 835,174

�

�����g�

2002 2003 2004 2005 2006 2007 2008

0 277 362 315 278 433 279 294

1 1,101 1,100 1,164 1,168 1,090 1,156 1,120

2 1,565 1,601 1,476 1,535 1,461 1,615 1,604

3 2,018 2,208 1,874 2,062 2,286 2,203 2,111

4+ 3,511 3,132 3,305 3,006 2,823 3,130 3,172

�
��

�
��

�
��

�
��



 

��2. ABClimit��	��

M 0.25 � 
!

RPS ��/kg�� 0.6

"#
! 1,610,000 2008 2009 2010 2011 2012 2013 2014

0 469,073 367,087 288,540 280,270 273,116 251,988 234,769

���� 1 75,967 211,852 165,791 130,316 126,581 123,350 113,808

2 82,742 36,868 102,815 80,461 63,245 61,432 59,864

�$ 
��% � g � 3 86,458 45,721 20,372 56,813 44,461 34,947 33,946

0 320 4+ 120,934 121,258 97,629 68,993 73,557 69,002 60,777

1 1,128

2 1,551 &'
!

3 2,109

4+ 3,154 2008 2009 2010 2011 2012 2013 2014

0 173,896 136,087 106,968 103,902 101,250 93,417 87,034

1 25,264 70,454 55,136 43,338 42,096 41,021 37,848

2 21,211 9,451 26,356 20,626 16,212 15,748 15,346

3 19,018 10,057 4,481 12,497 9,780 7,687 7,467

4+ 26,602 26,673 21,475 15,176 16,180 15,178 13,369

F

2008 2009 2010 2011 2012 2013 2014

0 0.545 0.545 0.545 0.545 0.545 0.545 0.545

1 0.473 0.473 0.473 0.473 0.473 0.473 0.473

2 0.343 0.343 0.343 0.343 0.343 0.343 0.343

3 0.287 0.287 0.287 0.287 0.287 0.287 0.287

4+ 0.287 0.287 0.287 0.287 0.287 0.287 0.287

�! 1.00 �

��$�F�
�� 0.387

� ()��*

2008 2009 2010 2011 2012 2013 2014

0 138 117 92 90 87 81 75

1 85 239 187 147 143 139 128

2 133 57 159 125 98 95 93

3 183 96 43 120 94 74 72

4+ 384 382 308 218 232 218 192

�+ 922 892 790 699 654 606 560

&'()��*

2008 2009 2010 2011 2012 2013 2014

0 56 43 34 33 32 30 28

1 29 80 62 49 48 46 43

2 33 15 41 32 25 24 24

3 40 21 9 26 21 16 16

4+ 84 84 68 48 51 48 42

�+ 241 243 214 188 177 165 152

&'(��$�&'
!��$��
��%�©�,�-

4./0����
"#1�234

�
�$

�
�$

�$
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