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56789:;3<=>?@�1975ABCD01EFGHIJKLMNOPQRSTUV
9:=;3<=WX#YZ[\]01EF^QR_`a"b 2002Acdefg�TAE�0
hijklm nocpUqrbstfgJuGcvP�wAcQRxyEFz^>?c

{|DgJ�QR_`a"@ 2011AS}~ V
�>?@�c��@|�01�WX#YZ[\]01cp�0hfg�0hm@���

c�2�U��A�?���cp��\H�����V�AS@ 1988�1992�1999�p[
2001A�?bKLM��O�PJVOCO�2001A��c��A�?��2@��fg�
PHPV

(��@�S��2A��c@0h{��Ub�QRm@�� �¡P0h¢�£¤�

¥¦c§¨O�©QRcHUªS2\«U¬­@¨HPV®2($¯@�°±STUb²

�OJ{�m��³�UJ´c@�©QR�µ¶H·¸b�k¹STUV

ABC�º�c»P�@¼� 1-3)-(2)�½P�Flimit� F20%SPRGO�2002¾2011A�¿
ÀMH{��^ÁÂÃ�ÄÅ bÆÇ´UGOJ/È��ÉÊËSÌDgJ0hm 1165
Í� ABC �ÎÏÐ(ABClimit)GOJVªJ���ÑÒcÓÔO�²ÕÖ 0.8�×ØÐ �
ÙÚJ 985Í(0.8F20%SPR)� ABC�Û×Ð(ABCtarget)GOJV

 2013A ABC QRqrÜØ FÐ�/A 0hÝÈ

ABClimit 1165Í F20%SPR 0.26 27% 

ABCtarget 985Í 0.8F20%SPR 0.21 22% 
�ABC�ÞÐ@ 2013A 4ß¾2014A 3ß�ÐS��V
��>?� ABCº�c»P�@¼� 1-3)-(2)�½PJV
�FÐ@ÞAà�¿ÀÐS���0á@ 10¾3ß�1á�Î@ 4ß¾âA 3ß V
�0�ã�eämb�\PJ´�0hÝÈ@QR�mbå�GHU 10 ß�QR�
m�0�æç�èé GAê0hm�4ß¾âA 3ß G�ÝÈS��V

A QRm�5Í 0hm�5Í FÐ�/A 0hÝÈ

2010 470  139 0.37 30% 

2011 425  91 0.27 21% 

2012 439  - - - 
�0hm@ 4ß¾âA 3ß�ÐS��V
�2012A�QRm@ÊËÐSTUV

�Ø�èç �É�ëìP
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QR	�)*s��1÷���_�X_�Ò^��5678 

÷���!"�Þ'cpU�w÷�� 

0hijm;CPUE ��@|�01�ßû�1�ý�%&'�+,'�3�' 

 !"#¯ý�M  M 0.033�/ß �%� M 0.4�/A 
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56789:;3<=>?@�1975ABCD01EFGHIJKLMNOPQRSTUV
1989Ac@0hmb 4005Í�&|U��0GH��ug�'#GO��(QRGO��
�(Òb)ªIJV�>?@�c��@|�01�WX#YZ[\]01cp�0hfg�

0hm@���c�2�U��A�?���cp��\H�����V�AS@ 1988�
1992�1999�p[ 2001A�?b��O��2OJVOCO�2001A��c��A�?�
�2@��fg�PHPV

��@|�01c»P�@�1*+�·¸GQRqr�ÛMGOJ �qr��bT��

�1�ê�10ß¾âA 2ß �0,�z­�700g-./0nÏ ú�nÏ12bÑ3fg
�PUVWX#YZ[\]01c»P�@QR_`a"�EFGHIJ 2002ACD�40
1S0hfgU 25cm �ô�WXz�®ÂÃ�UGP5QRqr12b6�fg�9:=
�p[3<=S@2002Ap��789�c�P�:2007Ap��;<nÏbÑ3fgJV
QR_`a"@ 2011AS}~OJb�wa"SÑ3fg�\Jqr12@�2012A���
NJH=�>STUQRqr?@;a"�ôS�ABO�Ñ3fg�PUV

3�'²ÙCS�1�Uª\]01c�P�@�(�/cD?�U5678eE©z�

0h� �Mc¼nO�PUV

ªJ�p�FGMcQR�·¸�HUJ´�1980AIp�5678��^Á�ÂÃbÑ
3fg�PUVJ��>st�K�ÂÃüý@ 10L40 MüNoSTIJb�1999 A��
@OA 50L70MüP bÂÃµQSTU9:=�èRcÂÃfg�PUVugD5678
��^Á�ÂÃcpUQR·¸�STc»P�@�$¯Þ'G�(UÈ��òÍñð	


���
bVWO��×�ÂÃz�XYøù��´�PUV

�>?c»P�@��A�?��2�Z[cp�QR�Øb�\����UuG�(�

�b 4¾5ßST�Aà�{º� 4ßcO�PUuG�0h�è\GHU��@|�01�
0�b 10ß¾âA 2ßGA�]PSPUuGH^CD�ABC�º�cTJI�@A_�
{�m�Ø�p[01Ñ`�abfcUJ´�dAS@H� 4ß¾âA 3ß�0�æçS
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�1 ef;_�
56789:;3<=>?@g9hijkCDl<=mkn��H2o�nGO�H 1 �

×�ÂÃÑ.�pTú�²q;rs 1996 CD�t��n�QRG@uvOJ�»�>?
Gw|Dg�PU�9x 1997 V

�2 Aà;eä
eä@y��. 1áSÕä 26cm�­� 0.3kg�. 2áSÕä 40cm�­� 1.4kg�. 3á

SÕä 48cm�­� 2.5kgcz�U�3�'{C 1998 V|}@ 6ANoGw|Dg�PU
�H 2 V

�3 eE;(�
(��@ 4¾5ßG>Dg�eEAà@~S 2á��S 3áSTU�3�'{C 1998 V

9:;3<=���(�/S0hfgU5678eEz@ÒKb�O�~c�Ub�ug

@�b(� ¦�Cc(�/CD�gU�cEO��~@(����O�ä�(�/cG

^ªUGP5�^�(�2`cpU:�Gw|DgU�xs 1996 V(�/GO�@Z�
���b 2mm �Î���Ú�������Mc�½O����u�p5H�í��|J
(�/GO��3�'²ÙC�p[+,'789�������nb,Dg�PUV�@

� 1.2¾1.4mm ���S�����°��Ò���STUV�Z���c(>�¤Dg�
� ªSc@ 7¾12¡ê�(�UV

�4 ¢£z
Õä¤ 3mm S� OJ¢z@�¥Ãcp�9:;3<=ãc¦§fg�Õä 10mm P
 cªSeä�UG=èé¨CD©¨�ª«¬c�Z�U�èiD 2008 Vª«¬c�P
�­®þ�¯2ú�°±GO�Õä 30mmP ceäOJ£z@�2on�²³n�<´
nµG¶O�P�V²³n�<´nSÕä 60mmczOJ£z@�9:;3<=ã��·
10m�¸��nµG2o/
�¹_cº<�P�:�G�»fg�PUVH��(�/C
D9:;3<=ãµ�¢z�¦§#¼c»P�@�{G½^¾°fg�PHPV

�5 ¿0À$¯
ÀÒ@�¢z �ªS@ÁD�ÂÃ6ÍÄ5Í�£z@WX­®þ�-ez@ÅÆÇþ

��t�¯z�p[ÈÉ;ÊËþS�ez@ÈÉ;ÊËþ�zþ�Ì½SÀ�U�ÍÈ;

sè 1986 V

#��$%�&'�

�1 01�Î(
56789:;3<=>?@�1975ABCD01EFGHIJKLMNOPQRSTUV

1989Ac0hmb 4005Í�&|U��0GH��ug�'#GO�%&'�+,'�p
[3�'���@|�01��1Ïb¥	O��(QRGO���(Òb)ªIJV�>

?@���c�2�U��A�?���cp��\H�����uGCD�p�FGMc
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QR�·¸�HUJ´�5678��^Áb�¼ÐcÂÃfg�PUV

5 ßBc(ªgJ�áz@���A��c@9:;3<=ãS�1�U+,'�p[3
�'
Ñ�WX#YZ[\]cp�0hfgU�H 3¾8,15 V�á�ÒÓL�ÓcC¤�
9:;3<=9�9� c¶�O�9�S�1�U+,'�WX#YZ[\]S0hfg

U�H 9,10 V�� �Ôá��CD�cÕÖ×CDØ�×cC¤���nS%&'�+,
'�3�'b�1�U��@|�01�0hEFGHU�H 11,12,16 VH����@|�
01�0�@ 10ß¾âA 2ß� 5ÙßêcnÏfg�PUV2005AªS@3�'²ÙC
�(�/��S��5678(��c�ª\]01cp�eE©zb¨mS@TUb0h

fg�PJb�2006A��@eE©z�0h� �¼nO�PU�H 13,14 V

�2 0hm��¶
56789:;3<=>?�0hm@����c�2�U��A�?���cp��\

H������H 3¾6�� 1,2 V�AS@ 2001 A�?b��A�?STIJuGcvI
��2002A�0hm@ 5005Í�Î_U�0GHIJV2003A�?�p[ 2004A�?�
{�bÚ�ØSTIJJ´��gD�A�?b0h��­GHU 2005 A�0hm@ 100
5Í�ô_IJV��  2005A�?b��_`ÛÉ���GG:c 2006A�?bè¼Ð
S{�OJJ´QRÜ`@ÌÝO�2006L2009A�0hm@ 2005ÍP �²�OJÜ`
S�¶OJVOCO�2010A@ 1395Íc§¨O�2011A@fDc§¨O� 915ÍcG
^ªIJV

�3 0hijm
QR_`a"�EFSTUWX#YZ[\]01c»P��3�'9:�01�w�È

ZÞß
� 2001L2011Ac�¤U�1�¡�0hm�p[ CPUE��¶�� 8c�OJV
�401� 2001Ac�¤Uà�1�¡@ 1,000�¡�&|�PJb�QR_`a"báñ
ð5OJ 2002A��@â§O�2010A�p[ 2011Ac@ 200�¡�ôGHIJVªJ�
�401cpU0hm@�2001Ac@ 8.75ÍSTIJb�QR_`a"báñð5OJ
2002ACD¥§O�2008A��@ 15Í�ôS�¶O�PUV

(�����&"�

�1 QRxy�ã,
1993¾2011A�ßû01^þûAàû0hüý�p[0h�m�ÞÐ�½P�ä2ß� 4
ß�{�� 10ß�ßà 6 GO� Pope�åæ�½PJßàæçS�çèðËÍ8 VPAc
pI�. 4á�é|UªS�ßàûQRüý�QR�m�p[0h¯ý���OJVH��
0hÂ�¿ÀMHAà�e@ 0L1ázbÕ­� 8L9Ý�ê´�2ázbÔÝë�3ázb
5%NoSTUV0hÂ@ 3ázªSb�¨e�ê´�PUuGCD�Ã6á8ìðÃ@í
�O�PHPVßàû¿À­�c»P�@�1993A��Sî»fgJßûAàû¿À­�
CDÓï���wÔOJ von Bertalanffy�­�eäæ�ð´�u�aºÐ�½PJV
 !"#¯ý@ 0.033�/ß GO�ñðñòì F(TF)@ 1¾3ázS@��@|�01c

pU0hb²�Mcóôg�PU 2 ß�GO�3 ß�c»P�@P�,cp���OJV
ªJ�ázc»P�@ 3 ß��ßà 11 �0h¯ý� TF GOJVÞ TF �õ�ã,��
ôcö�V
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3á 2ß��ßà 46 �å)à TF�í�
1993¾2011A0� 3á 2ß��ßà 46 � TF@���@|�01�ijmc$�Uö

÷�Üc�QRm?ý(CPUE)�½PJ�ô�çèðËÍ8cp�í�OJV
��@|�01@%&'�+,'�3�'�01Ïcp��1fg����0�STU

10ß¾âA 2ß�Þß�Aàû0hüýb��fgUGG:c�ijm�?×GO�ßO
�à�1�ýbø÷Dg�PUVuuS 3'��gøg p�p=1;%&'�p=2;+,'�p=3;
3�' GO�t0�Ac�¤Udß m(m = 10,11,12,1,2)� aáz�0hüý� Ct,p,m,aG�

UVijm@Aàûc@�fg�PHPuGCDuuS@ Xt,p,mG�UVæçijmTJ

�0hüý@�ô�æS�fgUV

CPUEt,p,m,a = Ct,p,m,a / Xt,p,m

uuSÞ'�wù�c�¤U CPUEc@'cpUúûb�´Dg�A�ßcpUü¨�
ìD»\@TU:��ÎO�%&'<+,'<3�'GP5$¯cTUVu�uG@'cp
I���@|�01�0ýlÖbþHUuG��O����ijm?ýGO�à�1�ý

�æ�HÈaÐ�½PUuG@µ¶SHPG�ôgUV�uS�QrMc 3'�èécç
2O CPUE:t� 2'�ê�Ð��O�PU+,'�ijm�×ØijmGO��Aàû
c��@|�01�ijm?ý��ô�æcpI�ÌDgUÐGOJV

Xt,p,m,a = Xt,p,m × ( CPUEt,p,m,a / CPUEt,2,m,a)

uuS tA mßc�¤U aáz�QRm?ý I(It,m,a)�
  It,m,a = Ct,m,a / �Xt,p,m,a

p=3
p=1

G�UV

ªJ���@|�01�Ä´JÕ��01^þcpU0hm� Ct,m,aGO�t A m ßc
�¤UÕ01^þ�Aà acE�Uijm?ý(X)��ô�æcp�ð´JÐG�UV
Xt,m,a = �Xt,p,m,a × (Ct,m,a / Ct,m,a)

p=3
p=1

3á 2ß��ßà 46 �¬­cE�U��@|�01�0ýlÖ����Ð qG�gì�
tA� 3á 2ß��ßà 46 �0h¯ý F(Ft,2,3)��Hô�å)à� TF@�ô�æS�f
gUV

Ft,2,3 = q × Xt,2,3

�ý q �õ´UuGSÕ��A�å)à TF bõ�fg�ÞAÞß�AàûQRüýb
º�fgUV

qc»P�@���@|�01�Õ0�c�¤U 2,3á�QRm?ý IG VPAcpI�
aºfgUQRmGb:IG:��K��Up5c��ô�ÛM$ý Y(q)båWGHU q
�õ�OJV

Y(q) = �(It,m,a – k × Nt,m,a)
2 (t=1993,���, 2010: m=10,11,12,1,2: a=2,3) 

uuS k@K��ýS��ô�æS�fgUV
k = �(It,m,a × Nt,m,a) / �Nt,m,a

2

�� 2011A0�� 1á 2ß��ßà 22 �p[ 2á 2ß��ßà 34 � TF�í�
1á 2ß��ßà 22 �p[ 2á 2ß��ßà 34 �0h¯ýc»P�@�PAoªS
cijm�ïðñbÌDg�PUÕ��A�wßàcE�U0h¯ýGijm?ý(X)C
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D0ýlÖ�¿ÀÐ�aºO�2011A 2ß�ÞAàcE�Uijm?ýcÙÚUuGcp
�õ�OJV

1á 2ß��ßà 22 �p[ 2á 2ß��ßà 34 �0ýlÖ�¿ÀÐ@�gøg 0.0000740
�p[ 0.0000383STIJV

�� 2011A��á 3ß��ßà 11 � TF�í�
�áz���A TFc»P�@�	AoGw
cÕ0��10¾3ß ��ÚJ0h¯ýb

�� 3Aê�¿ÀÐGwÐG%�O�2011A 10¾3ß��0h¯ý�ÈaÐb 2008¾2010
Aw��ÈaÐ�¿ÀG���Up5c TF �í�OJV�Hô���ô�æ�.J�
TF(F2011,3,0)��
Mcð´í�OJV

�(F2011,m,0)= ��(Ft,m,0) / 3 (t = 2008, 2009, 2010; m = 10, 11, 12, 1, 2, 3) 

�2 0hÂ�Aà�e
0hÂAà�e��¶�H 5¾6c�OJV1999A�p[ 2001A@��A�?��2c
G:HI��áz�0hüýb 20Mü�&|�2000A�p[ 2002Ac@ 1ázGHIJ
�4A�?�0hüýb��OJ�� 1 V2003A��S@�2006AcÏI� 10Mü�&
|U�áz�0hbTIJ:����g�9�AS@ 10Mü�&|U�áz�0h@óô
g�PHPV2011A��áz�0hüý@ 2MücG^ªIJV

2011A�0hÂ�Aà�e���GO���AS@ 40%No�ê´U�áz�0hüý
ÝÈb�27%GÚÖSTIJuG��ãS��AS@ 10%�p[ 5%No�ê´U 1áz�
p[ 2áz�ÝÈb�P�g: 15%G)ÖSTIJuGb�<DgUVug@�A�{�
bÚ�ØS�¶O�PUuGc��O�PJVH��2011A�0hüý@Èa 7.5MüS
T���� 19Aêc�P�åÚSTIJV

�3 QRmG0hÝÈ��¶
çèðËÍ8 VPA cpI�ÌDgJ 10 ßù�S�QRm��A� �H 17 c�OJV
1993L1996AcC¤�QRm@ 4005Í�CD 1005Í�µâ§OJb�1997ACDÎ�
cÝÚ�2002Ac@ 1,0005ÍG�ðÄczOJV�� @®[§¨O 2005Ac@¤ 300
5ÍGHIJV2006A��@ 400L5005ÍP S²�O�PUV�ã�çèðËÍ8 VPA
cpI�ÌDgJ 10ßù�S�QRmGAê0hm�4ßLâA 3ß CD��OJ0h
ÝÈ@�2002A�PS@ 60%P �)PÐS�¶O�PJb��� @�\���OHb
D:�AMcâ§O�2003L2009 AcC¤�@ 40%P �2010 A��@ 30%�ôSTI
J�H 18 V

�4 ®2($¯
çèðËÍ8 VPAcpI�ÌDgJQRüý�Üc©zm���OJV�~K� 1E 1
G%�O�eEAà@~S 2á��S 3áSTUuGCD�eEÖ� 2áS 50%�3áS
100%GOJVªJ��>?cEO�@OA 50L70 Mü���^ÁbÂÃfg�PUuG
CD�ÂÃz���Ö�½P��!z�>�{�üý�e�;��OJV

©zm�4ß G{�m��A 10ß� 0á�!zQRüý G�®2($¯�H 20c
�OJV�� 19Aêc�P�©zm@ 42L3285Í�{�m@ 10L148Mü���S�\
���O�����>?�©zmG{�mG�êc°�H$VÒ�ÆP��uG@S\H
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CIJV

�5 QR��Ø;�É��Ø èç��É ëìP 

QRmb��fg�PU�� 19 Aêc�P��0�stù�10 ß �QRmbå�G
HIJ 2002A� 1,0165Í�ÜØc�0L3385Í�Úç�339L6675Í�èç�668L1,016
5Í�)çG 3eçOJ/È�2011A0�stù�QRm 4255Í@èç��Øc�ef
gJ�H 17 VªJ���� 5Aêc�¤UQRm@�400L5005ÍP S²�O��¶
O�PUuGCD�QR�É@ëìPG !fgJV

�6 QRG0h�$¯
0hüý�p[çèðËÍ8 VPA cpI�ÌDgJQRüý�½P�0h¯ý�ð´
J�� 5 VÞAà�0h¯ý@�0ázS 0.1L0.8/A�1ázS 0.2L1.7/A�2ázS 0.1
L1.1/A�3 ázS 0.2L1.5/A���S� O�PJV0 áz�0h¯ý@ 1993L1999 A
ªS@ 0.4/A�Î�)PÐS�¶O�PJb��g��@§¨O��A@ 0.2/A�ôS²
�O�PJV0h��­GHU 1,2 áz�0h¯ý@�\���OHbD:§¨�UÛÉ
cTIJV

QR_`a"cpU0h¢"§12���Ü#ôc�¤U YPR�p[ SPR�H 22c�
OJVH��0h¯ý@ 2002L2011A� F�¿ÀÐ(Fcurrent)� 1GOJ/È�úEÐ�0
h¯ý?ý S�OJVF��$qrôcpU YPR@ Fmax=1.37GH���A� F@ Fmax
�ô_I�PUuGCDeä%hÜ`S@HPG !fgUVªJ��A� F@ 21%SPR
ST���>?cE�UQRqrÜØGO�/½O�PU ABClimit(F20%SPR)cmIJ0
hbóôg�PUG !fgJV

�7 ^ÁÂÃST
�>?@���c�2�U��A�?���cp��\H�����uGCD�p�F

GMcQR�·¸�HUJ´5678��^ÁbÂÃfg�PUV��^Á�ÂÃ@ 1985
Ap�01Ï��cp�t´DgJV1987 ACD@3�'b5678^Ám(c��O�
2005ACD@%&'�p[+,'c�P�:5678^Á�2(báñð5OJVJ��
>st�K�ÂÃüý@ 10L40MüNoSTIJb�1999A��@OA 50L70MübÂ
ÃµQSTU9:=�èRcÂÃfg�PUVugD��^ÁÂÃ�ST&'�µ¶HÂ

Ã)*c»P��w 3 '��(1$¯-.��#$�p[(u)�(UÈ��òÍñð	

���
cp�(jMH��s�bóôg�PUVÂÃ^Á�_�ÖHD[c){SÖ�

���UJ´c�2000 ACD@Å6á5*ð×��2005 ACD@ ALC +,×�� 2008
ACD@-.¶/×�b^Ác0�fg�PUVH��Å6á5*ð×��p[-.¶/

×�@�/øù,cp��ALC+,×�@0hÂ�1J�øù�p[+,�>�{�/�
23CD_��Uã,cp���O�PUV

){SÖ���ã,@	AoGw
�ã,GOJV�Hô��ÂÃ�n�9:;3<=�

ÕÖ×¾l<=�p[Ø�×� 3�nc�eO��gøgc»P�ÂÃ4Å5G){SÖ
�$¯æ�×�ÂÃ?�øùpTCDð´�ug�[×�ÂÃ?�Ä´JÕ��ÂÃ?c

»P�µ½O�){SÖ�aºOJV

ÂÃ�nO�¿À){SÖ@�9:;3<=S 0.1252�ÕÖ×¾l<=S 0.0663��p
[Ø�×S 0.0144STIJVÂÃ?Oc���?�){SÖGÂÃ�nû�¿ÀÐG�K
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�aºO���KGÂÃù¿ÀÕäG�$¯�67OJGu8�)Pú$@�´DgHC

IJ:����ô�$¯æbÌDgJV

Y = 0.0168X �0.0984 (n=51) 
   X:ÂÃù¿ÀÕä(mm) Y: ){SÖK�){SÖ/�nû¿À){SÖ 

ug�:Gc

K^ = G (0.0168X �0.0984)
�G: 9:;3<=: 0.1252�ÕÖ×¾l<=: 0.0663�Ø�×: 0.0144 

G�U��æ�J�JV

Pö���æ�µ½O����[×�ÂÃ?�×�0�b�²�S9�aºEFCD/

9OJ�¨�×�ÂÃ?�ÄÅ �){SÖ���OJ�:� 12 VfDc�A�?ûc
ÂÃz�{�üýú���Ð�G�ªG´��!z�{�üýG;c�� 7c�OJV�
�pT�ÂÃz�){SÖ@�ÂÃ)*b²�O�\JG�ôgU 2001 A��S@¿À
6%NoS�¶O�Aê 4MüP b�!zG�c0h{�O�PU:�G�»fgJVª
J���Ö@�!�2��<cpI� 2L23%���S�\���O�PJV�c�!z
�{�üýb 20 MüczOHPAc@�ÂÃz���Öb 20%�&|�^ÁÂÃcpU
ZÎ<�STb�\CIJV

)�� *�# � +,- �./�

�1 QRxy�ªG´

��01234567289:QRÜ`@ 2006A�?bKLM�\P¼ÐS{�O�
�=ÌÝO��� :²�MH�ØS{�bBP�PJVOCO���� 3Aê�2009L
2011A �{�m@��A� 1/4No� 20MüP cG^ªI����ugDb0h��
­GHU 2013A�0hm@Ú�ØGHUklÒb>?c)P�H 21 V
��^ÁÂÃcpU0hm�ZÎ<bABMcóôg�PU:�����ST@{�ü

ý� 4 MüNo	{fcUcG^ªI����0hm�ü@@�!�2��<c�\�A
BO�PUV�Î�uGCD�©QRm�TU�Ø�Îc·¸�UuGS��A�?��

2�CO�²�MH0hb�DS\Uõ�E�F(bTUV

�2 ABCG[c��0hm�º�
ABC�º�cTJI�@�Flimit� F20%SPRGO�2002¾2011A�¿ÀMH{�(^

ÁÂÃ�ÄÅ)bÆÇ´UGOJ/È��ÉÊËSÌDgJ0hm 1165Í� ABC�ÎÏ
ÐGOJVªJ���ÑÒcÓÔO�²ÕÖ 0.8�×ØÐ �ÙÚJ 985Í(0.8F20%SPR)
� ABC�Û×Ð(ABCtarget)GOJV
H 24c Fcurrent �F20%SPR�0.8F20%SPR�p[ F30%SPRSqrOJ/È�©zm�
�ÉÊË��OJVÎö� ABCº�Gw
c�{�üý�^ÁÂÃ�ÄÅ � 2002¾2011
A�¿ÀÐGOJVÊËÐb�H�U 2016 A���©zm@�F20%SPR S 262 5Í�
FcurrentS 2675Í�0.8F20%SPRS 3105Í�F30%SPRS 3265ÍGHIJVP�g�
0h¢�{|B¤J/ÈS:��� 19Aêc�¤UåÚ©zm�425Í,1997A �ô_
UuG@HCIJV
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 2013A ABC QRqrÜØ FÐ�/A 0hÝÈ

ABClimit 116Í F20%SPR 0.26 27% 

ABCtarget 985Í 0.8F20%SPR 0.21 22% 
�ABC�ÞÐ@ 2013A 4ß¾2013A 3ß�ÐS��V
�FÐ�/A @ÞAà�¿ÀÐS��V
�0�ã�eämb�\PJ´�0hÝÈ@QR�mbå�GHU 10ß�QR�m
�0�æç�èé GAê0hm�4¾3ß G�ÝÈS��V

�3 ABC�®xy
ïðñ�INcp�®xyfgJQRm�p[ ABC �Ð��ô��c��V���0

hmc»P�@�Ib[CIJ�S�åN� 2012A 3ßªS�Aàû0hüý�ïðñ�
Üc�ßàæçS�çèðËÍ8 VPAcpI�®aºOJVqrÜØc�I@HPV

	Aoxy��X{

fgJïðñòó5

JK;INfgJýÐ

2011 A 4 ß¾2012 A 3
ß�Aàû0hüý

2011AªS�AàûQRüý�0h¯ý

xyEFA

��K;®xy 

qr

ÜØ

FÐ

�/A 

QRm

�5Í 

ABClimit

�5Í 

ABCtarget 

�5Í 

0hm

�5Í 

2011A��K  F20%SPR 0.51 603   238    193  

2011A�2011A®xy  F20%SPR 0.43 409   139    116  

2011A�2012A®xy  F20%SPR 0.26 425   101     88 91 

2012A��K  F20%SPR 0.43 357   143    126  

2012A�2012A®xy  F20%SPR 0.26 439   120    100  

�FÐ@ ABClimitcE�UÐV
�2012A�ýÐ@�áz{�m�10ßù� �%�OJÐSTUV
�{�m�ÊL@MNST��ABC�º�Ð@�\����UV

;��+,- <=�>?@AB�CD�

�(
b�´JQR_`a"�2002L2011A �EFGHIJWX#YZ[\]01S
@�2002ACD�401S0hfgU 25cm�ô�WXz�®ÂÃ�UGP5QRqr1
2b6�fg�9:=�p[3<=S@ 2002Ap��789�S@ 2007Ap��;<n
ÏbÑ3fgJVQR_`a"@ 2011AS}~OJb�wa"SÑ3fg�\Jqr12
@�2012A��:�NJH=�>STUQRqr?@;a"�ôSABO�Ñ3fg�P
UV

QR_`a"b��fgJuGcp��2002A���0hm@�gªSGKLO� 1/10
�ô��ØcªS�OcPnfg����WXz�³QbHDgJ�� 8 V
H 23 c9:=;3<=WX#YZ[\]01EF^QR_`a"b6�fgU�P
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�1993¾2001A �ßàû0h¯ýcp�aºfgJ YPR�p[ SPR��OJVH��
0h¯ý@ 1993¾2001 A�¿ÀÐ� 1 GOJ/È�úEÐS�OJVÕ��0hß� F
��Rc� fcJ/È� YPR@0h¯ý?ýb 0.79S 0.50kgGå�GHIJVªJ�
QR_`a"6��P� Fc�¤U SPR@ 9%ST��{�qr�î�CD:G´�¡P
0h�ØcTIJV

Îö�Ð� 2002A���QR_`a"cpU0h¢"§12Ü#ô �ÐGKL�UG�
YPR@ 0.50kg�2001A�P CD 0.58kg�2002A�� µG 16%	{�SPR@ 9%�2001
A�P CD 21%�2002A�� µGSTfg�PJV

�>?@���c�2�U��A�?cp��\HQR�����uG�¨HP©zm

CDS:ùGO���A�?b�2�UuGH^CD�®2($¯��½OJQRqr�

Û×G�UuG@NOPVOCO�UÜ��1�`S@ 1ázªS�-ez�5�cü�
�0hO�OªP©QRGHUªS2\«U¬­@V�WCSTUVXà?cY�OJA

à¼e�Z>b�®2(e[Ö���ÑÒ�	�fc�PUG:Æ£¤DgUV

{��Ø�ÚPA�?bBP�PUU\u����^ÁÂÃcpUABMHQR�ZÎ

<c{|���|ì�/yÐ�ÚP��z�®ÂÃ�UGP501qr12cp��(�

©zm�TU�Ø�Îc·¸�UuGS��A�?��2�CO�QR�Ø�)ç²� 

�HU]^HQRqr­n�¼E�UF(bT85V

E��FGHI�

xs_�(1996) 5678�2Â`afPìPb¡�	
01��b79b15-18. 
9xK�(1997) ¶�G_�CD>J>?a5678�01GQRqr�ü¨sJc bd

e�f2gbjhbpp.41-52a
3�';+,';%&'(1998) 5678QRqr��?@ai¿jè�QRqr��?

@b5678 1-20a

ÍÈ°;sèk(1986) 5678bÊ6ábNlzþ`�ô ade�f2gbjhb

pp.1024-1026a
²qm;rsno(1996) ÕÖ×;l<=�nc�¤U5678�×�ÂÃpTCD>J

¶�a%&�-�÷b31b1-6a
èi�p;q�rs;C�t(2008) 9:=��u�kª«¬c�UOJ5678£zc

»P�a�(	�b56(2)b221-229a
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1 0 10 3 4 3 4 4

0 1 2 3 1 2 3
1993 120,295 227,223 18,513 6,055 372,086 1993 355,393 48,664 28,558 432,615
1994 86,732 95,049 21,326 4,281 207,389 1994 175,282 48,628 17,743 241,654
1995 54,526 77,554 13,608 4,780 150,468 1995 125,725 39,379 15,170 180,274
1996 71,179 34,449 9,320 5,970 120,918 1996 93,069 21,101 15,400 129,570
1997 196,085 37,321 9,044 4,672 247,123 1997 75,298 34,574 6,919 116,791
1998 56,886 79,029 7,109 3,828 146,852 1998 150,723 21,066 16,053 187,843
1999 446,641 37,174 6,524 3,329 493,668 1999 90,578 34,749 8,363 133,690
2000 95,918 382,089 5,993 4,381 488,382 2000 571,467 30,058 18,069 619,594
2001 232,367 121,348 36,604 2,980 393,299 2001 317,993 69,057 15,132 402,181
2002 51,391 542,826 19,775 4,801 618,793 2002 1,041,925 113,440 16,254 1,171,618
2003 13,319 133,257 68,848 13,068 228,492 2003 272,624 245,446 60,704 578,774
2004 25,733 26,993 23,438 31,835 108,000 2004 89,607 76,313 108,143 274,063
2005 46,654 45,231 2,780 8,306 102,971 2005 141,809 37,249 31,528 210,586
2006 128,367 131,054 5,171 5,349 269,941 2006 262,637 57,434 22,759 342,829
2007 81,715 214,413 16,988 5,173 318,290 2007 338,633 64,426 34,238 437,298
2008 63,333 112,558 16,198 7,144 199,233 2008 257,743 47,068 29,013 333,824
2009 29,129 192,349 20,578 6,449 248,505 2009 410,179 78,153 18,259 506,591
2010 18,449 40,954 36,558 12,473 108,433 2010 260,895 112,478 35,247 408,620
2011 20,292 32,449 11,016 11,674 75,431 2011 115,245 140,338 45,164 300,747

2012 144,029 49,871 84,871 278,771

2 0 10 3 4 3 kg 5 0 10 3 1 4 3

0 1 2 3 0 1 2 3
1993 28,337 227,544 30,496 14,839 301,217 1993 0.481 1.593 0.613 0.294
1994 26,421 84,218 34,420 11,777 156,836 1994 0.483 1.097 0.769 0.334
1995 10,844 82,385 23,669 12,810 129,708 1995 0.420 1.389 0.543 0.475
1996 14,388 33,271 17,487 14,959 80,104 1996 0.612 0.594 0.719 0.560
1997 39,216 31,200 15,452 11,790 97,658 1997 0.768 0.878 0.371 1.516
1998 18,349 91,583 12,080 10,109 132,121 1998 0.446 1.071 0.528 0.344
1999 120,752 42,761 11,249 8,730 183,492 1999 0.525 0.707 0.258 0.615
2000 26,974 333,754 9,953 11,079 381,760 2000 0.241 1.717 0.290 0.336
2001 56,492 126,985 60,034 7,502 251,013 2001 0.182 0.635 1.051 0.269
2002 9,140 495,850 32,290 12,381 549,661 2002 0.156 1.050 0.229 0.413
2003 3,059 112,396 97,517 24,945 237,916 2003 0.124 0.877 0.424 0.338
2004 6,926 27,464 34,177 81,620 150,188 2004 0.155 0.482 0.488 0.467
2005 12,463 52,710 5,174 25,668 96,015 2005 0.148 0.508 0.097 0.381
2006 31,094 147,207 9,839 18,445 206,585 2006 0.296 1.009 0.121 0.354
2007 19,819 210,976 29,441 17,311 277,547 2007 0.251 1.577 0.402 0.213
2008 17,881 115,454 26,254 19,595 179,184 2008 0.131 0.797 0.551 0.368
2009 6,220 186,089 34,631 18,225 245,166 2009 0.097 0.898 0.400 0.583
2010 4,856 41,952 59,081 33,141 139,030 2010 0.137 0.224 0.516 0.589
2011 5,797 34,766 18,740 32,033 91,337 2011 0.121 0.442 0.107 0.394

3 10 6 10

0 1 2 3 0 1 2 3
1993 345,653 263,195 35,094 21,618 665,561 1993 57.4 272.8 60.3 61.3 451.7
1994 248,392 122,028 35,616 12,889 418,925 1994 41.2 126.5 61.1 36.6 265.4
1995 172,660 84,358 29,339 10,871 297,228 1995 28.6 87.4 50.4 30.9 197.3
1996 169,343 65,834 13,287 8,863 257,326 1996 28.1 68.2 22.8 25.2 144.3
1997 395,958 46,918 25,527 3,548 471,951 1997 65.7 48.6 43.8 10.1 168.2
1998 172,385 112,362 15,446 12,329 312,521 1998 28.6 116.4 26.5 35.0 206.6
1999 1,177,221 68,308 26,880 5,435 1,277,843 1999 195.3 70.8 46.1 15.4 327.7
2000 493,280 385,217 23,863 12,987 915,346 2000 81.9 399.2 41.0 36.9 558.9
2001 1,523,156 238,341 49,420 11,899 1,822,816 2001 252.7 247.0 84.8 33.8 618.4
2002 388,401 750,009 83,918 10,712 1,233,040 2002 64.4 777.3 144.1 30.4 1,016.2
2003 123,686 170,363 185,983 49,203 529,236 2003 20.5 176.6 319.3 139.6 656.0
2004 201,816 69,960 58,266 82,901 412,943 2004 33.5 72.5 100.0 235.3 441.3
2005 371,333 111,315 29,947 23,125 535,719 2005 61.6 115.4 51.4 65.6 294.0
2006 554,997 211,132 46,415 18,052 830,595 2006 92.1 218.8 79.7 51.2 441.8
2007 403,709 254,156 51,089 27,381 736,336 2007 67.0 263.4 87.7 77.7 495.8
2008 569,891 204,157 35,547 22,676 832,271 2008 94.6 211.6 61.0 64.3 431.5
2009 350,504 324,875 61,293 13,710 750,381 2009 58.2 336.7 105.2 38.9 539.0
2010 161,025 210,391 86,250 27,225 484,892 2010 26.7 218.0 148.1 77.3 470.1
2011 198,188 91,083 114,413 35,774 439,459 2011 32.9 94.4 196.4 101.5 425.2
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7 0 10 6

1993 106.0 345,653 333,842 218,913 0.054 11,812 3.417
1994 79.2 248,392 238,538 186,664 0.053 9,854 3.967
1995 66.1 172,660 159,718 260,280 0.050 12,942 7.496
1996 53.4 169,343 155,406 250,549 0.056 13,937 8.230
1997 42.2 395,958 383,537 219,480 0.057 12,421 3.137
1998 55.0 172,385 157,185 289,848 0.052 15,200 8.818
1999 45.9 1,177,221 1,151,473 555,284 0.046 25,748 2.187
2000 66.5 493,280 466,327 567,465 0.047 26,952 5.464
2001 87.6 1,523,156 1,483,359 637,042 0.062 39,797 2.613
2002 122.6 388,401 363,281 661,859 0.038 25,121 6.468
2003 328.5 123,686 100,798 411,206 0.056 22,888 18.505
2004 322.8 201,816 158,929 730,918 0.059 42,887 21.250
2005 105.0 371,333 332,087 621,782 0.063 39,246 10.569
2006 98.0 554,997 502,934 786,150 0.066 52,063 9.381
2007 131.5 403,709 360,165 658,025 0.066 43,545 10.786
2008 105.9 569,891 525,874 739,190 0.060 44,017 7.724
2009 101.9 350,504 307,143 690,870 0.063 43,361 12.371
2010 168.9 161,025 123,538 613,000 0.061 37,487 23.280
2011 213.6 198,188 152,322 684,300 0.067 45,866 23.143

wx yz{(kg) wx yz{(kg) wx yz{(kg) wx yz{(kg)
2001 10 8 57 165 85 2007 10 0 0 0 0

11 132 3,059 181 721 11 82 125 81 419
12 208 2,912 94 553 12 52 100 134 811
1 114 549 51 250 1 21 66 18 23
2 60 167 108 340 2 5 9 3 2

|} 522 6,744 599 1,948 3 0 0 0 0
CPUE~kg�w) 12.9 3.3 |} 160 300 236 1,255

2002 11 85 246 160 55 CPUE~kg�w) 1.9 5.3
12 125 525 102 91 2008 10 1 2 38 17
1 54 39 79 96 11 18 63 93 125

|} 264 810 341 242 12 50 152 86 125
CPUE~kg�w) 3.1 0.7 1 28 87 25 99

2003 11 50 45 128 13 2 28 61 15 8
12 119 42 30 2 3 79 146 27 49
1 16 2 47 19 |} 204 511 284 423
2 15 0 58 14 CPUE~kg�w) 2.5 1.5

|} 200 88 263 47 2009 10 28 24 40 18
CPUE~kg�w) 0.4 0.2 11 50 74 54 33

2004 11 87 81 123 24 12 35 29 44 31
12 141 118 129 44 1 6 2 44 33
1 54 165 40 47 2 4 4 29 34
2 5 2 11 14 3 7 4 43 36
3 26 14 117 217 |} 130 137 254 184

|} 313 381 420 346 CPUE~kg�w) 1.1 0.7
CPUE~kg�w) 1.2 0.8 2010 10 0 0 27 14

2005 10 29 39 132 3 11 32 53 47 27
11 81 157 132 47 12 36 48 13 8
12 100 147 33 8 1 8 4 0 0
1 26 4 26 25 2 0 0 0 0
2 2 1 0 0 3 3 1 0 0
3 84 51 17 2 |} 79 106 87 49.1

|} 322 397 340 85 CPUE~kg�w) 1.3 0.6
CPUE~kg�w) 1.2 0.3 2011 10 17 21 30 13

2006 10 0 0 25 13 11 18 27 48 33
11 86 348 166 98 12 33 46 10 10
12 75 409 143 88 1 5 5 6 7
1 66 127 71 70 2 0 0 1 1
2 51 150 0 0 3 13 10 14 18
3 135 189 62 33 |} 86 108 109 80.7

|} 413 1,223 467 301 CPUE~kg�w) 1.3 0.7
CPUE~kg�w) 3.0 0.6

�
���� ����

y�� �
���� ����

y��
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