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��;<=>?@ABCDE
��FGHIJKLMNOPHQR=STUVWXY

NOPZ 1994[1997\=]^_`abcWXd�2008\efZ`aghifQRWXYj
k�\lGHmnopqWXrcstuv�2006�2007 \=Zw\oW_Zxyz{i|
M}WXs�~�Hc�=ST 2009�2010\=Z����o��XY2011\=Z�vM�
W�2000\�oW_Z��z���ef��WXs���oW_���=�AY2006�2007
\=�^Axyz{i|Z�w\oW_ZmnH{i\lGH��=pqWX�Ho��

uvAs�2012\�� 2013\=NO��@A\lGHmnZxyz�i��oQ��vAY 
~�H�o]u��HIJ��Z�����Zghio ¡�v�ABC Mw\H��N
OP]u¢£¤¥�¦§PM¨©@Aª«s�AY�¬ 24\n ABC�HX®H¯�°±
2-2)=¯²£�2009\]u 2011\H��NOP=�IJ��=q³X´µ�S�NOPH
¶�M¯=�WX´µM·³X�HM ABClimitoW��u= 0.8M·³_ ABCtargetM
¸WXY

 
2013\ ABC�¹*� IJº»¯� F| NO¼.

ABClimit 170 0.6½Cave 3-yr½1.08 � �
ABCtarget 140 0.8¾0.6½Cave 3-yr½1.08 � �
� 10¹*¿ÀMÁÂÃ�Y
 

\ IJP NOP�¹*� F| NO¼. 
2010 � 245 � �
2011 � 317 � �

 
��	��� � ��	ghi 
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�ÄIJUV=ÅÆWXÇ,+)È¹Z~¤Ho�T 
Ç,+)È¹ ¯ÉÊË½�´ÌÍÎ 

NOP½CPUE N&ÏÐÑNOP�#$%[89%� 
Ò.Ó�£ÔNO¬ÕËÖ×���Ø� 
ÙÚÓ�£ÔNO¬ÕËÖ×���)� 
Û�£Ô¸NÜµ�89%� 

ÝÞß¬ à7á��89%� 
ÝÞ \ã äåá��89%� 
8°��P æç§>?ÌÍ�89%� 
�

������ 
BCDE
��FGZ�è=Ó�£ÔoéWÔ=S�_NO�vAê«�ëìíH��

IJf�AYw\=�^A�FGHNOPZ�i��=�As�xyzmnH{i\lG

s��@A\��T�NOPZ\=S�_rcs�AY��ØfZ�¬ 15\n]u�IJ
KîsïðWX§Ï=pW_�IJH��MñòWXóIJ��ô!õHpö§ÏoW_

�ÏMoT�¥�NO÷øPHùcÎHpúMû³_£XYüô!Z�¬ 23\nfýþW
Xs����v_iX��H��Z��¬ 24\n~��8X��ß	f�AóIJº»ò

½ô!õH¤���W_���v_iAY 
�

��� �

�1�>?½� 
BCDEZp���]u����;<efH
��ëì���;����������

*�í���H��:�]u��=ef>?@AY�FGHè>?íZ89%]u#$%

�� 1�f��� 150m~ ��! 5[10"H#$�#%$H�Ó=&'@AY¬Þ�S�
()=S�_� R�M*+Y 
 
�2�\ã½¬Þ 

1960\�=,0(1970)s�1980\�=�-(1992)s�2000\�=./(2009)s\ã½ÝÞ
�´MÌÍWXY./(2009)s}WX¬Þ0Z 

1� L=171.0(1-e-0 430(t+0 132))
2� L=236.5(1-e-0 289(t+0 117)) 

f�T�LZ3�ÝÞ mm��2H¬Þs4i�� 2�Y56Z2fÞ��2 107�1 87o
�v_iAY 
�

�3�¬8½�9�
�ÏH�9:Z�89%ëìf 2[5;�<:Z 3[4;���97Z�� 50[90m=wf�

>>?9M�¸@AY89�ífZ�2Z 37]u¬8M@AW�47fZ 80%~�s¬
8@AY1H¬8Z 27]u 37o�vAYÝÞfZ1Z 14cm~��2Z 16cm~�fB
CÝs¬8@A�DE`]� 1991�Y 
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�4�FGH�´�
BCDEHè«�IJKLZ�MÐf��HN=Z�OP�ÙÚQRÐ�S�TH@A

�DE½U0� 1991�YFH=Vi_ZW�f�AY�
�

!�"#�$%�

�1�N&HX« 

��;<fBCDEMpöoW_iAè«N&ZÓ�£ÔoéWÔf�T���Ô=

S�_�NO�vAY2011\HNOPHxYZ�Ó�£Ô 50%�éWÔ 35%f�A�� 3�Y
#$%fZÓZÔ=SANO¼.s{iYü³� 2011\H%ÑNOPH¼.Z�#$% 13%�
/0% 31%�34% 19%�89% 36%o�89%HNOPsBÝ=[®A¼.s{i�\
1�� 4�Y 

 
�2�NOPHQR 
BCDEZ]^_ôHB`aôpöÏfZ���4 %@b_HNOPsô��vXHZ

1993\~�=cuvAY�v~dH\�=Vi_��%HNOPHQR�� 4�M	Ao�

��;<�ífZ89%HNOPs[®A¼.s{i�o�1986 \=	uvANOHe
,f�3%.ôf 1,103¹*�Z�89%�34%��/0%=ghW_iA�osi®u
vAY���1960\�kjH89%HNOPHr�Z�89%Ò.f 1965\=k0=lm
�vXÛ�£ÔHn�=SAop��q@Aª«s�AY 

4%H_ô|s rms� 1993\~�HNOPZ�� 3�S� 4��1994\H 770¹*M
�{= 1997\H 397¹*efc�WXd�2008\efZ`a 300¹*tHghifQRW
XYjk�\lGHmnopqWXrcstuv�2006�2007 \=Zw\oW_Zxyz
{i|�393¹*�S� 392¹*�M}WXY2009�2010\=Z 232¹*�245¹*o�1993
\~�H���S��v=uv�i|M}WXs�2011 \=Z����M�W_ 317 ¹*
o��XY

 
�3�NO÷øP 
� 5[7=�Ó�£Ô=SANO÷øPHò3|M}@Y1984\~�H_ô|swuv�
BCDE
��FGH-NOPH 20[30%M[®A89%HÛ�£Ô=�^A¸NÜµ�8
9%Ìb�è« 4xf�A3;�yz�89�S��tHaô�H{\¶ðM� 5�|��
=}@Y¸NÜµZ�1986\H 13,578ÜMe,f=c�W�2011\Z}~��H 5, 067Ü
o 40%~¤=efc�WXYX�W��H¸NÜµZÓ§ÐBÝ=p@A÷øPHò3f
�AY 
��f���HÛ�£ÔH+��NO¬ÕËÖ×H��Kîs���89xM���o

@A�NzH�BCDEMNOWX
H�ÔµM�WX|��NÔµ�HQRM� 6�|
��=}@Y_ô|Z 2002\~�=cuv�FGH-NOP=[®A¼.Z 2[5%�nf
Z�A�HH�2004\= 3,933Ôf��X�NÔµZ~����=c�W�2010\=Z�
�|H 1,279Ôo��Xs�2011\=Zd\ST����W�1,550Ôo��XY 
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���FGH-NOPH 7[15%=��@AÒ.Ó�£Ô=SANOH�SZ/0%;<
]u#$%=]^_H��;<fHNOf�T���H89%HÛ�£ÔoZ�&�ís

��A�� 7���IJ 2�YNO¬ÕËÖ×=¯²�Ò.Ó�£ÔH��NO÷øP�� 7
|¤��
��;<ô�Z�1989\H 32,599�Ô]u 2005\H 7,866�Ôef��=c�
WXY�Hd������WX�HH�wH 3\�fZ 1989\H 30[40%�n=oSe�
_iA�2011\fZ 13,152�Ô�40%�Y
�HS+=� r@Aò3=S�_��H�iZ�A�HH�BCDE
��FG=p

@AÓ�£ÔHNO÷øPZ�Þ:z=Zc���=�Ao �AY 
 
�����$ �

�1�IJUVH�¡ 
BCDE
��FG=�i_Z�èN¡f�A89%;<HÛ�£Ô�S���;<Mè

o@AÒ.Ó�£Ô=SANO÷øPs�¢W_c���=�AX®��vuM�qWX

 ¡¯�MÆiA�os£eWiYW]W�su�ÏZi¤vHN¡=�i_�èpö§

ÏfZ����v¥vH\fNH�Æ§ÏoH�pz�ê«¦H�i=.£�op�vA

X®��Ï=p@A�$z�NO÷øPM§¨@A�os©ªf�AY

��f
��;<H#$%�/0%�34%�S�89%H 4%saôWXNOPH{\
¶ð=STIJH��½��H ¡M*+�ooWXYBCDE
��FGH-NOPH

20[30%M[®AèN¡f�A89%HÛ�£ÔH¸NÜµ=¯²� CPUE�NOP(kg)«
Üµ�è« 4xf�A3;�yz�89�S��tHaô��ü³�89xM���o@A
Û�£ÔH�NÔµ=¯²� CPUE�NOP(kg)«Ôµ��S�FGH-NOPH 7[15%
=��W���;<Mè�N7o@AÒ.Ó�£Ô=�^AIJånòµZ �|oW_

¬�XY

 
�2�IJPò3|HQR 
89%Hè« 4x=�^AÛ�£ÔH¸NÜµ=¯²� 1984\~�H CPUE�NOP(kg)

«Üµ�� 5¤��Z�1986�1987\�S� 2006� 2007\=Z 15kg«Ü~�H{i|
o��_iAYBÝoW_Z 1980\�db]u 1990\�bh=]^_ZèoW_ 10~�
oxyz{��1990\�db]u 2000\�bh=]^_Z 10kg«Ü~¤f�®WXYw
\fZ 2006� 2007\H{i|]u 2009\�11.12kg«Ü�=]^_c�WX�HH�2011
\=Z 1990\�bhoü��H 12.83kg«Üo��_iAY
eX�89xM���o@AÛ�£ÔHNO¬ÕËÖ×=SA�NÔµ=¯²� 2002\

~�H CPUEZ�NOP(kg)«Ôµ�� 6¤����¯H¸NÜµ=¯²� CPUEo`a
ü°H��fQRW_iAoi�_Sis��w 2\Z 2010\�4.9kg«Ô��2011\�5.1 
kg«Ô�o�:�±fZ 2007\�6.3 kg«Ô�=uv��ef��stuvAY
�¯H89%HÛ�£Ô=�^A� CPUE Hw\=�^A��Z�o�=NOPHQR
oü°f�Ao �As�\��H�pz��´=Z²³f�is�AYw\=Vi_��

2011\HNOPs 2005\oü��f�AH=pW�ü\=�^A� CPUEH|Z�o�=
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2005 \ST]�T{��´=89xM��o@AÛ�£ÔNzH�NÔµ=¯²� CPUE
fZ:�±f 2007\=uv{i|o��_iA
Ò.Ó�£Ô=SAIJPò3|oW_Z�BCDEsÒ.Ó�£ÔHè�NOpöÏ

fZ�i�o��NNµs.£�¶�W_iA�o]uIJånòµ�� 7 ¤��

��;<ô���IJ 2�MÅÆWXYIJånòµZ�2005�2006\= 3.4�S� 3.5o
1993�1994\�4.1�S� 3.8�=uvxyz{i��=��Xs��Hd�c�W�2009
\=:�±H��|(1.4)M�µWXY2011 \HüòµZ 2009 \STZ{i�HH�1990
\�db]u 2000\�dboü��(2.0)f�®W_iAY:�BÝftvh�Ò.Ó�£
ÔHIJånòµ�
��;<ô�Z�FGBÝHNO��ST 1 \¶*WXQRM}W
_�T�\��H�pz��´�NO��oxyzS��·@AY 
 
�3�NOLHÝÞß¬o\ãß¬�
Û�£ÔHè«xH�Vf�A¸�àyzx=�¹¥�vXNOLHá�º»M�è« 3
x�3;¼�yz�89�H�¹¥Pf¢£½hWXÝÞß¬M� 8=}@YNOLHÝÞ
ß¬Z 15[18cm=w=e,fM�V¾¿Ú]�v=wiß¬M}@Y���89%fZB
Þ 13cm¿ÀZ¸Àf£�iY 
��HNOLMÝÞ \ãÌÍ�89%�=S�_\ã>ÁWX\ãß¬M� 9=}@Y
NOL=Z 27�i®uvAs�HPZ����37sNO��\ão��uvAY37§
HNOÂµZ 2005\�2002\l�fÃÄ=����2006\�� 2007\=Z��WX�H
H�2008\~�ZÅ��®W_iAY 

 
�4�IJH��½�� 
BCDE
��FGfZ�FGBÝf rms�NO_ôZ 1993\~�=cuvA�H

H�1971\~� 1993\efH�\H¿aô>ZBÝH 10%�nf�Ao��uvAX®�
1971\~�HNOPHQR]uIJH��½��M ¡WX�� 4�Y��:�±f�{f
��X 1986\=Z¿aô>��qW_Æ 1,200¹*HNOP�aô>Z 1,103¹*�s��
Xo��uvA�o]u��H|M²Î>W�NOP 400¹*¿À�400¹*~� 800¹*
¿À�800¹*~�M�v¥v���k��{�HIJ��H ¡¯�oWXY
�H ¡¯�=SAo��Ç�{�[k�fQRW�1994 \=Z{�oHÈÉ=w=�
�XIJ��Z��HdHc�=ST 1997\=��o��_~����=ÊAef��M
�W_i�iY2006�2007 \=Zw\oW_Zxyz{i�k�oHÈÉ=wH|M}W
Xs�~��c�W�2009�2010\=Z:�±H����f�®WXY2011\=Z�vM
�W�2000\�H��z���f�A 317¹*o��XY~�HS+= 2011\HNOP
s 400¹*¿Àf�A�o��w 5\f�A 2007\~�HNOPs�w\oW_Zxyz
{i��]u:�±H����efc�d�2000 \�H��z���ef��WX�o]
u��HIJ��Z�����Zghio ¡WXY

������2�IJPò3|HQRf¯bXo�T�Ó�£ÔHIJPò3|H��Z�
w\=�i_ZNOPH��oü°f�A�HH�\��H�pz��´sNOPo��T�
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Ó�£Ô=SANO÷øPs�¢WXc���=�A�o�Ó�£ÔHèpöÏfZ�iB

CDE=p@A�$z�NO÷øPM�:�Mh³X�pz�|oW_§¨@A�os©ª

f�A�o=SAo��uvAX®�IJ��H ¡=ZÆi�]�XY 
 
&���'(�)*�

BCDE
��FGHIJ��Z����IJ��Zghi��=�Ao ¡�vAY

eX 2012�2013\H 37§HNO���xyz�i��oQ��vA�o]u���IJ
1��NOPM¢£¤¥_¦§PM¨©W�uH{imnH\lGH��MËV�osª«
f�AY 

 
+��,�! � -./ �01�

�1�IJUVHeo® 
BCDE
��FGHIJ��Z�����Zghi��o ¡�vAY2012\�� 2013
\=NO��@A\lGHmn�xyz�i��oQ��vA�o]u�ABC Mw\H�
�NOP]u¢£¤¥�¦§PM¨©@Aª«s�AY 
 
�2�ABCH� 
��HIJ��Z��½ghio ¡�vX�o]u ABC�HX®H¯�°± 2-2)=
ST ABCM¸WXY���¬ 24\nSTü°±ZÌÍH��NOPMÆi_ ABCM
�@A�¡]u t\HNOP�eXZw\H��NOP�oNOPH¶�M¯=�@A~
¤H�¡=¶Î�vXY

 
ABClimit = �2 × Cave × �2

ABCtarget = ABClimit × �
�2 = (1+k (b/I)) 

��f CaveZw\H��NOP��2ZIJ��=S�_¶�A´µ��2ZNOPH¶�

M¯=�@A´µf kZ´µ�bo IZ�v¥vNOPH�£�S���|��ZÏBY

f�AY�UVfZ CaveoW_�w 3\��2009[2011\�H��NOP 265¹*(Cave 3-yr)
MÆiXYeXü:�HNOP]u b(42)o I(265)MÐ®�kZ3�|H 0.5oW_ �2(1.08)
M�WXYIJ��s��o ¡�vX�o]u �2Z����fH3�|f�A 0.6oW
_ ABClimitM¸WXY�u=W¨�¦M�ÑWX �M3�|H 0.8oW_�ABCtargetM
¸WXY

� 2013\ ABC�¹*� IJº»¯� F| NO¼.

 ABClimit 170 0.6½Cave 3-yr½1.08 � �
 ABCtarget 140 0.8¾0.6½Cave 3-yr½1.08 � �
� 10¹*¿ÀMÁÂÃ�Y
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�3�ABCHÅUV�  
Ò\nUV~�Ó��vXÇ,+)È¹ Ôk½Î8�vXµ| 

2011\NOP¨�| 2011\NOPH¨�
2011\IJPò3|¨�| 2011\IJPò3|H¨�

 
UVpö\

��Ç½ÅUV�

º»¯� IJP ABClimit
�¹*�

ABCtarget
�¹*�

NOP

�¹*�

2011\��Ç� 0.7½Cave 3-yr � 220 180  
2011\�2011\ÅUV� 0.7½Cave 3-yr � 220 180  
2011\�2012\ÅUV� 0.6½Cave 3-yr½0.88 � 170 130 317 
2012\��Ç� 0.7½Cave 3-yr � 190 150  
2012\�2012\ÅUV� 0.6½Cave 3-yr½0.92 � 150 120  
�� 2011\�2012\ÅUV��S� 2012\�2012\ÅUV�Z�¬ 24\n ABC�
HX®H¯�°±=¯²£ôWXY�¬ 23\n ABC�HX®H¯�°±MÆiX7.
HABClimit�S�ABCtargetZ�v¥v 2011\�2012\ÅUV�	220¹*�S� 180¹*��
2012\�2012\ÅUV�	190¹*�S� 150¹*o�AY�
�

2�-./ 34�'()*�56�

� 
��;<HÓ�£Ô=�i_BCDEZª¤W�NOHèpöfZ���eXÞ:=

ÕX�_NO÷øPs`a�¢W_c�W_iA�o�S]u�ÖÈ«×Î=SAÅK�

¬ØYH�®sIJPHc�Hè«×f�AoQ��vAs�ST��H�9¦§M¨©

@A�oHê«¦=¶ÕTZ�iY���BCDE
��FG=pW_ZBÞ 13cm[17cm
H¸À�AiZÙGÚcs*Õv_iAs���H§ÏMpöo@AÓ�£ÔfZ¾Û�

ÔñHÜ.Z©ªf�T�eXÅÝÞ§HKß=�W_�W�f�A�o]u��9:�

�9�í=àñWXáTß	=�âãHä�s�AY�Hå=ZÓ�£Ôs��H§ÏM

üæ=NOpöoW_iA�o�æ=�9:=�^A§VH�ç�§GHåa=è+NO

PHr.sN&{éHê�o��_iA�o��qWX�úMú�@A�os£eWiY

� ��ØfZ�IJo
��;<H�+�+MpöoWXóIJ��ô!õMú�W�

�¬ 15\nSTNO÷øPHùcÎHpúMû³_£XYüô!Z�¬ 23\nfýþWX
s����v_iX��H��Z��¬ 24\n~��8X��ß	f�AóIJº»ò
½
ô!õH¤���W_���v_iAY 
 
7�89:;�

�-,ë(1992)� 89%��ëìí=�^ABCDEHIJKLìz��í� N&IJ��
îï;
�Ó§<îËð25ð27-49.�

./ñò(2009)� VPA MÆiX89%;<�í=�^ABCDEHIJUVí� 89%��
�:�����ËÖð2ð27-35. 

DE� Ô½U0�ó(1991)� 89%;<ëìí=�^ABCDEoÓK§ÐHÏ��´í

���������ËÖð41ð11-26. 

DE� Ô½U0�ó½d0ô�½{õmò½�-,ë(1991)� 89%;<ëìí=�^AB
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CDE¬§GHKö\÷:o>?í� 
���ìîøð57ð2023-2031. 
,0ùú(1970)� 89%Ò.�BCDEHIJKLìz��� 1.� \ûo¬Þí� 
���
������ËÖð22ð31-43. 
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\ 1.� 
��;< 4%HN&ÏÐÑNOP 
¾�	¹*

\ Ó�£ éWÔ �HN ô Ó�£ éWÔ �HN ô Ó�£ éWÔ ô Ó�£ éWÔ �HN ô -ô

1980 100 44 1 145 93 352 80 15 447 685
1981 70 47 2 119 77 273 56 14 343 539
1982 55 76 2 133 58 217 71 20 308 499
1983 39 70 1 110 36 190 80 21 291 437
1984 46 98 0 144 36 218 96 27 341 521
1985 163 41 0 204 64 328 82 18 428 696
1986 178 142 1 321 240 430 83 29 542 1,103
1987 103 72 3 178 123 405 76 20 501 802
1988 63 100 0 163 85 274 76 11 361 609
1989 57 103 2 162 58 249 80 31 360 580
1990 88 141 2 231 67 239 78 20 337 635
1991 63 138 2 203 48 24 72 298 83 20 401 676
1992 62 119 1 182 29 28 57 272 54 12 338 577
1993 13 5 54 72 102 101 2 205 79 18 97 296 41 12 349 723
1994 12 17 42 71 104 138 1 243 55 13 68 321 53 14 388 770
1995 7 7 59 73 58 156 0 214 30 20 50 271 55 13 339 676
1996 12 7 35 54 39 91 1 131 24 20 44 231 51 15 297 526
1997 10 9 31 50 31 49 1 81 27 10 37 180 34 15 229 397
1998 8 6 36 50 29 59 2 90 16 12 28 163 29 15 207 375
1999 5 7 31 43 39 48 2 89 19 8 27 156 19 14 189 348
2000 4 5 33 42 32 56 2 90 22 6 28 152 20 13 185 345
2001 7 8 24 39 28 56 1 85 18 13 31 139 34 9 182 337
2002 10 10 19 39 47 45 2 94 32 13 45 102 21 1 124 302
2003 6 10 25 42 42 69 5 115 43 24 66 132 25 1 158 381
2004 8 5 22 36 44 40 2 85 28 21 49 131 30 2 163 333
2005 10 7 17 33 32 45 2 79 31 11 42 84 31 2 117 272
2006 10 6 3 19 43 59 2 103 47 27 74 152 36 9 197 393
2007 14 5 24 42 37 35 2 74 38 14 52 172 40 10 223 392
2008 12 5 26 43 36 43 3 82 23 22 45 156 7 1 164 334
2009 8 6 22 36 21 28 3 52 21 15 36 83 11 14 108 232
2010 12 6 24 42 32 30 1 64 23 14 37 76 9 17 103 245
2011 7 9 26 41 37 61 2 100 33 27 60 81 14 21 115 317
ü2005-2008\H89%Z�è«xHNOP]uHQ�|Y

#$% /0% 34% 89%
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<=�> �� GH"I�JKLMN9OP��QRST�0U)V�

�

ÒÓNO¬ÕËÖ×fZ�;ÑN�10>�ñ�ÑHNOPo�Ôµsaô�v_iAY
�vuST�; iN j=�^A CPUE(U)Zu0f\�vAY� �

� � �
,

,
,

i j
i j

i j

C
U

X
� �

�0f CZNOPM�XZ÷øP��Ôµ�M�v¥v}@Y
aô¾��;eXZÙ��=�^AIJPòµ(P)Z CPUE H.ôoW_�u0f\�
vAY � � � � � �

� � ,
1 1

I J

i j
i j

P U
� �

��� � � �

aô¾�=�^A��NO÷øP(X’)oNOP(C)�IJPòµ(P)H�´Zu0f\�v
AY        

CJP
X

�
�
� @�Õ��

CJX
P

� �

   
�0f JZ�NNµf�T�IJPòµ(P)M�NNµ(J)f�WX�HsIJånòµ
(D)f�AY       

P CD
J X

� �
�
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