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Qßà�¯wU�Ãa%K�°½tU�!cn��1�]µubr�çsÁ��%¨I%

«Qg±���U���KÔo~Á½tU�n�c 
 
:5;ÕÖ×õI 
×W��¨Iy�SN�²um�E7E�7�©I��)³��u³��ÆÙ��´

µ�QÖ×b!:J� 2013;c\	I�����z%¦%¶I� H·¸��¹�N�	
I�·¸��¹��I�Q_ÔN×b!:13�å� 1986;c 
 
�� 
�	jk 

:1;"�%z� 
� �E<âbr�çsÁÝò��1975�þµu"���Kn¨?«ñ$>���Ny!c
1989��"¤&� 400�7Q~T!Õ�"Kn_�stQ�gK>Uop´�qD´� 
Hç�´%�t�Tí"�%��,�zZ>��1��K>U%��W�bS¨?c�Ý

ò�o	���Æb!ó��¥ò%��� _��&�Õ*Ãlmb!sKµu�!"�


%o¸	½Q~îb!?`�Õ-}n�E<â0vJ�%���F�>Uv�½tU�

!c 



� 4�5þ�1St? ÃI��z%�%z��br�çsÁ�Nû�b!qD´� Hç
�´�º%��gµ�H*�� _"¤½t!:j 3´8,15;c Ã%¶·�y·�µ�U
br�çsÁ°:��°h;�ºm>���°hNû�b!qD´%��gµ�H*�N

"¤½t!:j 9,10;cz%y��Ã%zµu¦�»¼½µu¾l½�µ�U%h�Nop
´�qD´�ç�´�û�b!�t�Tí"�%"¤��Kn!:j 11,12,16;cn���
t�Tí"�%"�� 10þ´f� 2þ% 5¿þg�xc½tU�!c2005�SN�ç�
´¸ö�%1�]��Ny%�E<â1����S*�"�� _	��I��&N�y

!�"¤½tU�?��2006�¯|�	��I%"¤QÉ¦-x>U�!:j 13,14;c 
 
:2;"¤&%�º 
�E<âbr�çsÁÝò%"¤&��o	���Æb!ó��¥ò%��� _Õ*

nlmQ~b:j 3´6�Ñ 1,2;c£�N� 2001 �¥ò�ó��¥òNy¨?sK�t¨
U�2002�%"¤&� 500�7Q�e!�"Kn¨?c2003�¥ò� H 2004�¥ò%
!"�V�
Ny¨??`�ztu%�¥ò�"¤%¦�Kn¨? 2005�%"¤&� 100
�7QÄe¨?cz%y 2005�¥ò���eYPQQ~bKKa� 2006�¥ò��-}
N!">??`��pw�_ã>�2006�2009�%"¤&� 200�7�y%¸	>?pw
N�º>?c>µ>�2010�¯|� 200�7QÄe!o"���U�_�2012�%"¤&
� 82�7K£¤;V%�
��S¨?c 

 
:3;"¤�Í& 
� ��eY�f%��Ny!��gµ�H*�"����U�ç�´br�"�ÌÚ3

�ÀÁ�%�	 14�24 ����!û�X��"¤&� H CPUE %�ºQÑ 8 �~>
?c �"�%�	 13����!ìû�X�� 1,000X�Q~TU�?����eY�
f��89�>?�	 14�¯|�}�>��	 22�¯|� 200X�n�SN�x
½tU�!cS?� �"�� !"¤&���	 14��� 8.7�7Ny¨?����
eY�f%v��t�z�>��	 20�¯|� 1�7¯ÄN�º>U�!c 
 
� �	ji 

:1;����%Ç/ 
� �����ÙJ%�	Ç/Ql#>�0�3Ã%þ�F"¤ÙJQaK�>?=®9¹
7â VPA:2008�2012 ��É�;µu�0�2 Ã� H 3 Ã¯�Q�E�â�9�K>
?��F"¤ÙJQaK�>? VPAK>?:÷ø�� 2;c1993´2012�%��F"¤Ù
J� H"¤�&%�OQ���ÂÆþQ 4 þ�M=0.25 K>U�Pope £æ�� _��
ÙJQ�	>?cn�!"þ� 10þK>UM� 1/2QömU�	>?:÷ø�� 3;c 
 
:2;��&MNO%�º 
� �Ýò�¦���gµ�H*�"�� H�t�Tí"�� _"¤½t!c��gµ

�H*�"��ÆJÆ�nÆQ"¤��K>U�_�E<â%"¤���N�n�c

qD´"�Æ145�N����°hNû�b!��gµ�H*�"�� ! ÃI%"

¤ÙJQMNK>U�f�% 1ÃI"¤ÙJQ§�>U�!cÃ,:1993�2011�;%�
õIJ� 0.79K{�õ8W�Eut?c 
� �t�Tí"���E<âQ���"¤>�z%�"mQ��E<âîÄÅ�%Z�



� HI�%lm�%é@aÆ�¨�a{Ã��Q��!cS?�"�Ç��¦%"�

J��ãQb!��µ�Z!b!sKnoµu�CPUE:È¤ÙJ/:��X;;����
�¾�¯E��µ¶½t!±É��n�c 
� 1993´2012�%op´�qD´� Hç�´%�t�Tí"�% CPUEQÑ 10�~>
?cCPUE %�²� HÐÑ��op´N 8.6(2.7´19.6)�qD´N 24.5(4.3´88.1)�ç�
´N 34.7(6.7´124.3)Ny_���t%´%OaÕ*nlmQ~>?cop´% CPUE�q
D´% 1/3�ç�´% 1/4nKVµ¨?cst�¦�Êµu¦"]SN%Ë��op´N
�£Ã�qD´� Hç�´N�»�sKµu�op´�ÌÓ��">~�n%4¡g

N�Êb!PQ�{Ã�ìÇ%qD´� Hç�´��"�JQÍT�1 �%û�¡gQ
ìÄbPQ�y!?`Ny¨?cCPUE%a�lr����t%´���Ua 2002�� 
H 2009�% 2%Ï9E�wut?c�'Â VPA� _�	½t?��&K CPUE:1993
�2012�;%�õIJ�op´N 0.78�qD´N 0.84�ç�´N 0. 83Ny¨?c 
 
:3;"¤%��	 
� "¤��	%�ºQj 5´6�~>?c1999�� H 2001��ó��¥ò%�Æ�
Kan¨U ÃI%"¤ÙJ� 20wÙQ~T�2000�� H 2002��� 1ÃIKn¨?
 ��¥ò%"¤ÙJ�ó�>?:Ñ 1;c2003�¯|N��2006��c¨U 10wÙQ~
T! ÃI%"¤�y¨?a%%�zt¯°%�N� 10wÙQ~T!"¤�-2tU�n
�c2012�% ÃI%"¤ÙJ� 2.1wÙ�KoS¨?c 
� 2012�%"¤%��	%��K>U�±�N� 40»nQY`! ÃI%"¤ÙJ
À3� 30»KVsNy¨?sKcìÇN�±�N� 10»� H 5»nQY`! 2ÃI�
 H 3ÃI¯�%À3��É� 13»� H 11»KbsNy¨?sK�Îwut!cst�
2011 �KÚ��£�%��I%!"�
�V¯����S¨U�!sK�Í¨>U�?c
n��2012�%��F"¤ÙJ%3�� 7.1wÙNy_�£¤ 20�g���U;VQÂx
>?c 
 
:4;��&K"¤À3%�º 
� ��ÙJ%�	Ç/Ql#>?sK�t��£�%��&�	O� �SN%Oµu

Õ*ÃÄÇ"K½t�£�%o"PQQµ¶b!��Kn¨?c 
� �'Â VPA� ¨U®ut?��&%a�lrQj 17�~>?c1993�1998��µ�
U��&�: 400�7µu 150�7n�}�>?��1999�µu�Ï�ãm 2002��
� 860�7KÏ9E�A>?cz%y�eH��> 2005��� 200�7QÀ_äÔ«c2006
�2009�� 300�400�7N¸	>?��2010�¯|��à��> 2012�%��&� 131
�7K�	½t?c"¤À3�lm>n�uaa����b!PQ�y_�£�� 60»
�yN¸	>U�º>U�!c 
� ���É�ÊËIJ(M)Q �SNÉ�>U�? 0.4µu 0.25:�E<â��h�Ò
�t�ÐÑ�hÝòKÚO;�l#>?cM%OQ 0.1�0.40� H 0.55K>?]3%�
�&%lrQp�>?:j 19;cz%&'�1993�2009�%�gN�M=0.25K«ñ>U�
M=0.10N��² 0.93Ò�M=0.40� H M=0.55N��² 1.10 Ò���&��	½t?c
Ú�g���! M=0.40� H M=0.55%�	O�ôx��KÔowutnµ¨?cìÇ�
2010�2012 �%£�%�gN��M=0.25 K«ñ>U�M=0.10 N��² 1.04 Ò�M=0.40
N��² 0.99Ò�M=0.55N��² 0.79Ò���&��	½t�zt¯�%�gK«ñ>



UÒs�Óã>?c�� 2012�%�	O��M=0.1N 146�7�M=0.25N 131�7�M=0.4
N 124�7�M=0.55N 67�7KÕ*nôx�Æm?c 
 
:5;eÆ1õI 
� �'Â VPA� ¨U®ut?��ÙJQaK��I&Q�	>?c£Å«Q 1� 1KÕ
	>�	����ÅN 2Ã�£N 3ÃNy!sKµu�	�sQ 2ÃN 50»�3ÃN 100»
K>?cS?��Ýò��>U��� 50�70wÙ%0vJ����½tU�!sKµu�
��I%x"sQ��U��I%w%!"ÙJQ�	>eÆ1õIQOP>?c 
� �I&:4 þ;K!"ÙJ: � 10 þ% Ã��I��ÙJ;K%eÆ1õIQj 20
�~>?c£¤ 20�g���U�I&� 28�177�7�!"ÙJ� 6�142wÙ%ÐÑN
Õ*Ãlm>U�_��Ýò%�I&K!"ÙJK%g�Á�nõ8WQE�«bsK�

N*nµ¨?c 
 
:6;��%�
�mQ 
� ��&��	½tU�!£¤ 20 �g���U�"�<â¡:10 þ;%��&�;ÕK
n¨? 2002�Q(
��286�7¯ÄQVÂ�287�573�7Q�Â�574�7¯�QbÂ
K 3vÂ>?]3�2012�"�<â¡%��& 131�7�VÂ%�
��v½t?:j 17;c
S?�¢£% 5�g���!��&��à��b!PQQ~>?c 
 
:7;��K"¤%õI 
"¤ÙJ� H�'ÂVPA� ¨U®ut?��ÙJQ��U"¤IJQ¼`?:Ñ 5;c

���%"¤IJ�� ÃIN 0.17�0.96/��1 ÃIN 0.95�1.97/��2 ÃI� H 3 Ã
I¯�N 0.58�1.43/�Nlr>U�?c ÃI%"¤IJ� 1993�1999�SN� 0.5/�¯
�%b�ON�º>U�?��zt¯|���>£�� 0.2/�¯Ä��x½tU�?c"
¤%¦�Kn! 1ÃI� H 2ÃI%"¤IJ�Õ*Ãlm>n�uaßà���b!P
Q�y¨?c 
��eY�f� !"¤�ª�Z[¯|%pqÄ���! YPR� H SPRQj 22�~

>?cn��"¤IJ� 2002�2012�% F%�²O:Fcurrent;Q 1K>?]3%��O
:"¤IJMJ;N~>?cF%ìÔ67Ä� ! YPR� Fmax=0.71Kn_�£�% F�
FmaxQ�e¨U�!sKµu	¦�¤pw�y!KRS½t?c 

 
:8;J����' 
� �Ýò�o	���Æb!ó��¥ò%��� _Õ*n��lmQ~bsKµu�!

"�
%o¸	½Q~îb!?`�E<â0vJ��Õ-}���½tU�!c0vJ�

%��� 1985 � _"�,%l� _â`ut?c1987 �µu�ç�´��E<âJ�
&1��l>�2005�µu�op´� HqD´���Ua�E<âJ�%Æ1��89
�>?c¬_w<â �%��ÙJ� 10�40 wÙnNy¨?��1999 �¯|���
50�70wÙ�����Ny!brÁQ�´���½tU�!cstu0vJ���%�'
-.���n��jk���U�Ú 3´%�1�õIpg45gõ� H:+;�123
456789Ze[45�� _�Ín45<��-2tU�!c��J�%e�sn

uH��!�sQ�	b!?`��2000�µu��E���9N��2005 �µu� ALC
CîN��2008�µu�ÕÖ��N��J��×�½tU�!cn���E���9N�



� HÕÖ��N���]#$/� _�ALCCîN��"¤%�¬_#$� HCî
%wQ!v]�ØÙµue�b!Ç/� _��>U�!c 
� �!�s%�	Ç/� �KÚ�%Ç/K>?cbn2p���h�Qbr�çsÁ�

»¼½´�sÁ� H¾l½% 3h���v>�ztõt���U����ÚK�!�s
%õI�QN���ò%#$&'µu¼`�s%õI�Q�N���òQº`?MU%�

�ò���U��>�!�sQ��>?c 
��h��%�²�!�s��br�çsÁN 0.1002�»¼½´�sÁN 0.0602�� 
H¾l½N 0.0116 Ny¨?c��ò���!�sK��h�F%�²OK%«Q��>�
z%«K��¡�²M¦K%õIQOP>?Ks��b��õ��`utnµ¨?a%%�

¯Ä%õI��®ut?c 
Y = 0.0152X �0.0215(n=57) 
   X:��¡�²M¦(mm)� � Y: �!�s«:�!�s/h�F�²�!�s; 

stQaK� 
� K^ = G (0.0152X �0.0215) 

  (G: br�çsÁ: 0.1002�»¼½´�sÁ: 0.0602�¾l½: 0.0116) 
Kb!�	�Q?U?c 
� �Â%�	�Q��>U£¤%�N���ò:N�×��o¸	NÅ%����µu�

°>?ì\%N���òQºÐ;%�!�sQ�	>?c½u���¥òF���I%!

"ÙJ�%�	OQK_SK`���I%!"ÙJKÛ�UÑ 7�~>?cz%&'��
�I%�!�s����jk�¸	>U*?K¬2t! 2001 �¯|N� 0.05 nN�º
>��g 4wÙ�y���IK��"¤!">U�!a%K�°½t?c��I%x"s
���I%!"�
%�Ü� ¨U 2�37»%ÐÑNÕ*Ãlm>U�?c����I%
!"�
�V� 2011��2012�����I%x"s� 37»K�	½t�J���� !
"¤&%��w�'�Ý¥Ny¨?c 
 
"� !�
� #$% 	&' 

:1;����%SK` 
��pw� 2006�¥ò�«ñÕ*�-}N!">U¯�_ã>�z%ya¸	n�


N!"���U�?c>µ>�;£ 3 �g:2010�2012 �;%!"&�ó��% 1/10
¯Ä�KoS¨U�_�stu�"¤%¦�Kn! 2014�%"¤&aV�
Kn!$%W
�?k�b�:j 21;c 
£����I%!"�
�(`UVÃ�º>U�_�0vJ���� !"¤&%��

w�n�tÄõ81�%Å�½TÞßnpq�y!c¯�%sKµu��I&Qy!�


¯��Å�b!sKNó��¥ò%�ÆQà>�¸	n"¤��`N*!�QáÃ¢�

�y!KÚ¡��J���� !��Z{Q _{Í�â>�`�����%!"�
�

_ãb!SN%�g�1��Å�$%n"¤&QÁT!¢��y!c 
 
:2;ABCãH��	"¤&%�	 
� j 24 � Fcurrent:F4%SPR �� ;�F10%SPR�F20%SPR�0.8F20%SPR�F30%SPR �
 H 0.8F30%SPR N67>?]3%�I&%mQ§�Q~>?c!"ÙJ� 2002�2012
�%�²n!":J���QºÐ;���?]3QÕ	>?c5�y:2018�;%�I
&� FcurrentN� 75�7�F10%SPRN� 142�7�F20%SPRN� 268�7�0.8F20%SPR



N� 332�7�F30%SPRN� 368�7�0.8F30%SPRN� 431�7K�	½t?cW�µ
uÉ�>U�! F20%SPR %67(
� _ 200 �7¯�%�I&�eY½�!sK�$
%Ny!K§�½t?c 
n��Õ-}nJ���� _ì	&%!"� ä½tU�!sKµu22=1K>?c 
� FlimitQ F20%SPRK>?]3%mQ§�N®ut?"¤& 65�7QABC%�cOK>
?cS?�o�vW�}#>U¸Ms 0.8:N
O;Qöm? 54�7(0.8F20%SPR)Q ABC
%hNO(ABCtarget)K>?c 
 

 2014� ABC ��67(
 FO:/�; "¤À3 

ABClimit 65�7 F20%SPR 0.34 32% 

ABCtarget 54�7 0.8F20%SPR 0.27 27% 
�ABC%�O� 2014� 4þ´2015� 3þ%ON~bc 
�FO:/�;����%�²ON~bc 
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� ¹98%#$� _e��½t?��&� H ABC %OQ¯Ä%Ñ�~bc£¤%"
¤&���U�l#��µ¨?%N�;$% 2013� 3þSN%��F"¤ÙJ%¹98Q
(���'Â VPA� ¨Ue��>?c67(
�l#�n�c 
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ABClimit

:�7;

ABCtarget 

:�7; 

"¤&

:�7;

2012�: �; F20%SPR 0.43 � 357   143    126  

2012�:2012�e��; F20%SPR 0.26 439   120    100  

2012�:2013�e��; F20%SPR 0.34 131    42     35 82 

2013�: �; F20%SPR 0.26 425   116     98  

2013�:2013�e��; F20%SPR 0.34 � 137    40     33  

�FO� ABClimit��b!Oc 
�2013�%JO� ÃI!"&:10þ¡{;QÕ	>?ONy!c 
�!"&%§��ÞßNy_�ABC%�	O�Õ*Ãlmb!c 
�2013� _��ÙJ%�	Ç/Q�'Â VPA�l#>?c 
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� �1L��`?��eY�f:�	 14�23�;%��Kn¨?��gµ�H*�"�
N���	 14�µu �"�N"¤½t! 25cm¯Ä%��IQe��b!K�È��
67Z[�f"½t�brÁ� HçsÁN��	 14� _���°hN��	 19�

 ���¯|!! 
½t?¹986D� 

"K�#$½t?JO 

2012 � 4 þ´2013 � 3
þ%��F"¤ÙJ 

2012�SN%��F��ÙJ�"¤IJ 
 



 _��wxc�v�½t?c��eY�f��	 23�Nu}>?��Ú�fNv�
½tU*?67Z[���	 24�¯|a$?n�wNy!��67M«��f%ÄNF
�>Uv�½tU�!c 
� ��eY�f���½t?sK� _��	 14�¯|%"¤&�ztSNK«ñ>U
1/10¯Ä%�
�SNÕ���x½tU�_��I% ©�jut?:Ñ 8;c 
� j 23 �brÁ�çsÁ��gµ�H*�"���J��eY�f�f"½t!¯�
:1993´2001�;%��F%"¤IJ� _��½t? YPR� H SPRQ~>?cn��
"¤IJMJ� 1993´2001�%�²OQ 1K>?]3%��ON~>?cMU%����
b! F Qìå�lr½�?]3% YPR ��"¤IJMJ� 0.33 N 0.67kg/ind K;ÕKn
¨?cS?���eY�ff"¯�% F���! SPR� 2%Ny_�!"��%67ãH
��I��%67%Ãæ{µu(`U{�"¤��!TutU�?c 
� �Â%OQ�	 14�¯|:��eY�f� !"¤�ª�Z[¯|%pqÄ;%OK
«ñb!K�YPR� 0.67kg/indµu 0.71kg/ind�K 6%Z!�SPR� 2%µu 4%�34½
tU�?c 
� �Ýò�o	���Æb!ó��¥ò� _Õ*n��lmQ~bsK��n��I&

µuNa¡K>Uó��¥ò��Æb!sKnoµu�eÆ1õIQ��>?��67Q

hNKb!sK�ß>�c>µ>�1p%û��wN� 1ÃISN%\	I%Èp�ÆÃ
Q"¤>U>S����Kn!SNÆ*T!Ë��|ÃçµNy!c¹�ò�è�>?�

�±	%éw��eÆ1	�s%o�vWQZÕ½�U�!KaE��ut!c 
� !"�
%V��¥ò���U�!1���0vJ���� _"¤&%¸	n��

wQF�>��1�ãH�õ8b!×1��æê��%ëMnaì%Å�QhMbsK�

!TU�±TÄ�]�O�V��1��IK>U%�O�b��ÕI:�� 4kg¯�;Q
e��b!K�È"�67Z[� _��I&Qy!�
¯��Å�b!sKN�ó��
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Na,t� t����! aÃ%��ÙJ�Ca,t� t����! aÃ%"¤ÙJc 
aÃ�t�% F� 

     

K>?c 
¢£ 2012�;b�:3ÃI¯�;% TF%L	 

3Ã¯�Q�E�â�9�K>U� 
F3�,t � F2,t  

QÕ	>?�N�;£%£¤ 3�g%"¤IJ%�²O��>�K>� 

    F3�,2012
1
3

F3�,2009 � F3�,2010 � F 3�,2011� � �1 

Kn!OQFG�¼`?c 
n��2Ã%��ÙJ� 

    N2,t � C2,t C3�,t � C2,t� � N3�,t �1e
M � C2,te

M
2  

ÁÃ¯�%��ÙJ� 
    N3�,t � N2,t C3�,t C2,t  
� _¼`?c 
 
¢£ 2012� ÃI�2ÃI% TF%L	 
 ÃI�2ÃI%¢£�% TF��;£%£¤ 3�g%"¤IJ%�²O��>�KÕ	

>� 

Fa,2012 �
1
3

Fa,2009 � Fa,2010 � Fa,2011� � 
N¼`?c 
��ÙJµu��&�%ú�� H��I&(SSB)%�	��ÄÑ%OQ��?c 

 

Na,t � Na �1,t �1e
M � Ca,te

M
2

Fa,t � 
ln 1
 Ca,te
M
2 Na,t
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