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^_N`aWbcdeF Logistic fghijQklmXn1Hopqr)B CPUE B_
stuRv\]�CDFwx�yNzW{|}]UWX~m�CDERS��Oo CPUE
F�Z��jQ���CDB��F����{|}]UWXj\j��Z�����uV

Z��VQ���2005 Z��BCD��NF������l]UWX����F�ABC
�SBmlB���� 1 3) (2)N��p��V��������g| jQ¡1g 0.8{j�
Flimit=F40%SPR×0.8 {jmX~m�¢£¤�g| jQ¥¦e§g 0.8 {j�
Ftarget=Flimit×0.8{jmX 

 
2010ZABC CD¨©�y ª� r«¬1

ABClimit 660I- 0.8F40%SPR 0.09 8.0%
ABCtarget 530I- 0.80.8F40%SPR 0.07 6.5%
ABCF10I-®¯g°±²�jm�

Z CDE�I-! r«E�I-! ª� r«¬1
2007 5,142 529 0.12 10.3%
2008 6,769 560 0.09 8.3%
2009 7,307 � � �

ZF³Z�CDEFr«`´CDE�2008ZBr«EFµS�  
 
�y�wx� � � � ����� 
 
�¶CD·¸N¹ijmº/.,»IF�¼B{��

º/.,»I �½¾��%¿LMÀ
r«E
£S� nHr:Ár«ÂÃCÄ���,�1975Å2007ZBnH!

&'Å;5(BÆÇÂÃ�Æ�È�1975Å2005ZBnH�É!
ÊËÌ�ÍÎE�&'Å;5(�2006Å2008ZBnH�É!

µS� nHr:Ár«ÂÃCÄ���,�2008ZBnH!
�ÏE�q�!�CPUE
£S� nHr:Ár«ÂÃCÄ���,�1972Å2007ZBnH!
µS� nHr:Ár«ÂÃCÄ���,�2008ZBnH!
r«ÐB^_Ñ� ÒÐ¾�ÓcLM���,�&'(Å45(!
CDE�ZÔÁCD��� HÕÖCDELM���,!
CDB^_Ñ��×Ò��ØeGHIJ/K�IJ/KqBbcdeNLogisticfgÙS!
ÚÛÜÝ¿��M! Zzm�M=2.5Þßà��w 1960!á2.5/20=0.125gÙS  
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�2!ZÔ�_ 
AOÕ�^_ 25cm��!�FPQR.��SNTj�UVg�~�WÁ�puVml�

�_FX�NYNTUQVuVX^_ 20cm Z[~�BF^NòVQF��_F[\]�
^{_`a�uVó{���TUQVW��� 1998!X~m�CD�����jm�ZN
F�bOÕB�_��cNdeQ��uPmó{���TUQVW�fg�� 2003�
Hattori et al. 2007!Xóó�F 2002ZBh�\]i]Um�_f{�^_ ^ðB%¿

f�23�*,k�lCÄ!g¼mNna�7 2!X 

5 3.068306(1 exp( 0.158( 0.185)),  1.867 10SL t BW SL�� � � � � � �  

SL�hy^_(mm)�BW�^ð(g)�ZÔ�t!Bo�pF 4q 1p 
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_stu\èýjBr«�ÏE�<=>B�qjmq�!NF������l]UW�

3�7 6!X~m��ZB\èýj{ 2 õ�ßpBr«�ÏEFôV�yNzWXÙÚÛå
��þBIJ/KBr«�ÏEF���g���ju�]é 1996 Z~�����NzP
m��1997Z��NF��N���2005Z��NF����gnjQVWX 

 

3ÕnHBbå�Ár«�ÏE�<=>B�qq�!B�Z�T
Ö× 23 23 ÙÚÛ 12 Ü0
\èýj \èýj Þõ�ßp IJ/K IJ/K IJ/K

1972 3,269 16,299 1,350 7,106 13,610 2,113
1973 1,931 15,896 3,569 4,331 10,101 2,114
1974 1,615 13,800 3,871 4,691 9,793 3,426
1975 2,425 14,039 4,305 5,706 10,240 3,597
1976 1,420 10,569 4,561 4,982 12,029 3,364
1977 614 10,625 3,203 6,107 12,265 2,753
1978 814 12,338 1,739 5,853 12,426 4,411
1979 2,097 13,359 1,693 5,752 8,231 2,746
1980 5,281 16,788 2,073 4,646 5,993 4,501
1981 3,649 14,276 3,019 3,694 4,751 6,089
1982 6,658 13,160 2,613 3,423 7,180 4,474
1983 3,339 11,162 3,028 3,944 5,191 3,471
1984 3,218 6,252 2,461 3,652 4,000 3,770
1985 4,093 8,509 2,618 5,886 4,621 4,505
1986 8,012 8,541 2,691 7,475 4,367 3,724
1987 3,667 6,187 2,924 7,129 6,554 2,822
1988 3,527 3,936 4,364 8,873 9,218 2,481
1989 2,278 2,896 4,783 9,012 7,657 2,734
1990 1,888 3,098 4,086 9,232 7,604 2,829
1991 1,327 2,356 4,302 7,696 6,809 2,034
1992 2,112 2,613 4,619 7,187 7,535 2,922
1993 3,834 2,634 5,444 6,206 7,149 2,589
1994 2,424 2,156 4,458 4,366 5,268 1,406
1995 2,895 1,141 4,149 4,652 4,311 778
1996 3,946 1,110 4,431 3,508 3,149 350
1997 2,345 1,093 3,943 3,838 4,035 474
1998 2,465 1,382 4,828 4,603 4,649 311
1999 1,164 878 3,958 4,662 2,982 527
2000 1,678 771 3,536 5,928 5,174 556
2001 4,338 892 3,425 5,157 4,523 931
2002 2,890 684 1,974 5,181 4,830 1,026
2003 2,057 800 3,511 4,853 5,678 1,300
2004 1,462 719 1,679 6,226 6,743 1,983
2005 2,034 858 1,039 5,342 6,623 1,708
2006 2,252 676 1,911 5,510 5,174 1,799
2007 2,374 727 1,754 3,287 5,475 2,900
2008 2,881 806 760 3,952 4,512 1,749
r:Ár«ÂÃCÄNOWX2008ZB�FµS� �
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LogisticfgiVm5BIJ/KB8[{è�tB8[B]B9a@ãBF�bcdeg
0.3�GS{jm5O�ébT\PmX��]�2002!BLMF 2001ZN�?UQVW
��2001ZB<=>B^_Ñ�B:/&F 8cm;NzW���CÄ 3B��7 2!Xi]
Um Logisticf�F�^_ 8cm;�bcde� 0.3{u����]�2002!B��{G
<aWX~m�Lauth et al. �2004!NOUó�^_ 20cmZ[B<=>Ö�bcde�
0.5Å0.75�z��óB�Fº�(èBCD·¸�iV]UQVW�{G<jQVW{�
�TUQVWXYýi]Um Logisticf�kl]UW^_ 20cm;� 0.74{V��éõ
B��Nø~UQ���=>BÉ@{G<aWXu��2005ZN�?Umº�(è?å"
BCD·¸�F�*/+OBbcde�biTUQVWX?@A
�B<=>B:1�1999
Å2002Z�K�@AZ�K{|}]U�kaW��CÄ 6g"û!�óU]BZ�KB
�_NO�CDB@u^_�ZBAp�uPQVW���CÄ 3B��7 2!XóBO�u
CD�F�bcde�^_��uPm:1BCD�Ap��^_NOWbcdeBEVg

| aep{|}mXLMâ�����j�RS�[���jm 2000Z��BCD��
BRvg�W{�bcdegGS{jm:1N�ZBCD�����aWÆ� 15F��
�l]Um����CÄ 4B�� 2 2!�LogisticfNOWbcdegbijm:1NF
¢G1F 11F�{u��4F���jm���CÄ 4B�� 2 7!X9TUm¢G1B
H�6F�F 2006Z\] 2007ZN\èQ�z��óB,-{jQIJ/KLMNO�k
lm 2006ZBCD��göb·¸jQVW����|}]UmXj\j�	
 8[��
FüZBCDE�üI�RSTUWml�Ê��JaWBFKL�zWXYkBº/.

B�
gMPQ�J3�B�Ng��ïË�zWXóBO�u���F9TUQVWéB

B�LogisticfNOWbcdegbijmã��V{|}]UWB��YZ[BCD·¸
\] LogisticfNOWbcdegbij�CDEgRSaWó{{jmX 

LogisticfNOWbcdegiV��sBZÔÁCD��gklm���CÄ 4B��
 2 6!XÚÛÜÝ¿�Fßàg 20 v{jQ�H�wBf��w 1960!giVQkl
m�M=2.5/20=0.125!X�ZB F�r«e r«¬1gÙS!�OoMgiV�2Oq�
Br«E�OoÜÝ�gPVQ 1q6�BCD��gklm���CÄ 4B�� 2 9!X
u��r«ÐB^_Ñ�\] 1vÕBr«F�uV{|}]UWó{\]�r«`´CD
F 2vÕ�2v 9Oq!��{jmX�ZB�ZÔN�èW@u^_\]^_ ^ð%¿

giVQ@u^ðgkl�õUgQ�QCDðEgklm���CÄ 4 B�� 2 10!X
u��RsB�_F�V{|}]UWó{\]��� 1998!�^_F 10Å11 q6�Bé
Bg�ZN`jQiVmX 
 
�2!CPUEBRv �  
A��B<=>FnHNO�r«TU�nHB CPUEF<=>BCD��g_stNW

S�pWTGBúh�zWXCPUEB�Tg�W{�V�UBbå�r�N�VQé_
stN CPUEF����NzPm���ZB CPUEF^{_`Bbå������N�
�QVW� 4!XÙÚÛå��þ�F CPUEB�����UV�z��2008ZBÙÚÛ
å��þBIJ/KNOW CPUEF 1972ZB 75%N~�ýþjQVW�7 8!X23å
�B 2õ�ßp�é CPUEB������l]U�CPUEFôx�yNzWéBB�w
x�ygää¼ýW�yNzWXóU]Bó{\]�CDEF&'Å23(n�Fwx� 
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�1!CD·¸B~{l 
?@A
�B<=>CDF_stN��jQpm���ZBCDENF������l

]UWXóUF 1999Å2002Z�KB��E�3\Pmml�z��óB 4òBZ�KB
RPS FñV�{uPQVWX~m�r«E�Oo CPUE BRv\]WSjm���<=
>CDFwx�yN~�ýþjm{WSTUWXj\j��Z�����uVZ��VQ

���2005Z��BCD��NF������l]UWX 
óBO�N�CDFwx�y����NzW��Yk��V���������|}

]U�õB:1��ZkNFCDE�����N��W����ñVXõó������

F��V��������g| j�r«gÊ�¼N}}Wó{�bÕEB��g7W

ó{gCD¨©~h{jmX 
 
�2!ABCB�S 

2010 Z 1 q6�BCDEF��¼Bã��RSjmX2000 Z��Bº/.giV�2
Å3v�3Å4v�4Å5v��N�èWZ]Ò9e���CÄ 4B�� 2 7!B@u�g
klmXóó�F�2006ZBCD���öb�zW���g| j�2005Å2006Z�O
o 2006Å2007 ZBº/.g�ÉjmX2009 Z 1 q6�BZÔÁCD�����CÄ 4
B�� 2 10!N�ZÔB@uÒ9egQ��2010Z 1q6�B 3vÕ��BCD��
gklmX'�Bã�giVm:1�1 vÕ\]�ZB 2 vÕNuW5B@uÒ9eF
5.118 {uWXóBó{F�1 vÕBbcde� 2 vÕ��O�\u�ôVó{gnjQ
VWXõó��2010Z 1qB 2vÕBCD��F 2009Z 1qB 1vÕBCD��N 5.118
gQ�QklmX2010ZB@u^ðF 2009Z{'�{ÙSjmX��Bã�NO�CD
EgRSjm���2010ZBCDEF 8,206I-{ 2009ZO���aW��CD��F
91,864 �N��aW{R�TUmX 
����F��V��������g| j�r«gÊ�¼N}}Wó{�bÕEB

��g7Wó{gCD¨©~h{jmXõBml�wx�y�����FzW�¡1 g
0.8 {j�ABC �SBmlB���� 1 3) (2)N��VQ Flimit=F40%SPR×0.8 {jmX
u��<=>F�_�x����ZÔ�d�tñÔ�zWml�¨©�y�N F40%gb
ijmX~m�¢£¤�g| jQ¥¦e§g 0.8{j�Ftarget=Flimit×0.8!�óB6B
r«Eg ABCtarget{jmX 

 
Flimit=F40%SPR×0.8 �Oo Ftarget= Flimit×0.8 giV��fNO� Elimit �Oo

EtargetgklmXF40%=0.112�zWml�Flimit=0.112×0.8=0.089{j� 
E=F/(F+M)×(1 e-(F+M))O��Elimit=0.080{uWXóó��M=0.125giVWX 
'�N�Ftarget=Flimit×0.8{aW{�Ftarget=0.071{u��Etarget=0.065{uWX
�F:r«¿��M:ÚÛÜÝ¿��E:r«e�Elimit{ Etarget:��r«e! 
� ABClimitFCDE×Elimit�ABCtargetFCDE×Etarget{jQÃ�jm���2010
ZBCDEN`jQÃ�TUW ABClimitF 660I-�ABCtargetF 533I-�zPmX 
 



 

2010ZABC CD¨©�y ª� r«¬1
ABClimit 660I- 0.8F40%SPR 0.09 8.0%

ABCtarget 530I- 0.80.8F40%SPR 0.07 6.5%
ABCF10I-®¯g°±²�jm�  

 
� ��B��E����puVó{�ZÔÁCD��BRvN����9Wó{\]��

uW FN`�jmCDEr«E��g��ó{FKL�zWXº/.B�
gM��C
DERS3�B�Jg�PmkN��g��ïË�zWX 
 
�3!ABCB×·¸ 
·¸`´Z���×·¸! ¨©�y F� CDE ABClimit ABCtarget r«E
2008Z���! 0.8Fcurrent 0.042 13,864 533 428
2008Z�2008Z×·¸! 0.8Fcurrent 0.040 15,653 572 459
2008Z�2009Z×·¸! 0.8Fcurrent 0.097 6,769 586 474 560
2009Z���! 0.8Fcurrent 0.040 18,143 660 530
2009Z�2009Z×·¸! 0.8Fcurrent 0.097 7,307 633 511
2008ZBr«EFµS��EBüxFI-  

 
� YZ[B��\]�LogisticfgiVmbcdegbijmml�2009Z×·¸6BC
DEFAp���j�F �FAp�uPQVWXj\j��STUm ABC NApu�T
F�l]UuVX 
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<=>B:1�bOÕBÕ¸F¥����9jQ�_T�Uóü¸�ðñN�3aWX

Ê�BCDEBA��gWlW^_ 15cm�¼BbOÕFÕ¸�¥��óU]g��aW
ó{NO�bÕE���j�õBkB��EB��ésM�pWml�r«{|ZÔBP

p�ÎF<=>BCD¨©N�duã\{|}]UWX 
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 8[�NO��?UQVWX
¬ 38°50��LMåùgþ
N�è�2008
ZNF 100Å200m�200Å300m�300Å400m�400Å500m�500Å600m�600Å700m�
700Å800m�Oo 800Å1,000mB 8�4�16®�i!Nåùg®TjmX�LM��j!
N�VQqGH\]qqH~�B®qgkl�õUgßq®q{jQiVmX#»./	

¯/Å/�!K°±²³CN 22A!�#»./´/*]µg�Sj�r$L�\]i]U
m#»./´/*]µ{¶·]µBd�1�0.258!NO�¶·]µgRSj�ßq®qN
¶·]µgQ�Q i® jâ�Bßq	
�aij!gklmXi® jâ�Br«ðEzWVFr
«���Cij!g aij��j³i ® j â�B8[�dij!g� j�õB@ug i ®N�èW8
[ di{jmXu��niF i®BLMâ��gaX 
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T]N�i ®B@u8[�di!N i ®Båù	
�Ai!gQ��i ®BCDEzWVFCD
���Bi!gkl�óU]g1ÃaWó{NO�	
åù¦^B<=>BCDEzWVF

CD���B!{jmX 

iii dAB ��     (3) 
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LMæLMF�1995 Z������10Å11 q!NGHIJ/KgiVQ¤üTUQ�

��?@A
�¦^B<=>BCDE�OoCD��BRSNiV]UQVW���CÄ

2"û!Xóó�F�i]UmCDE�OoCD��N%aW���LMâ���CDE�
OoCD��B��¿� CV�hyºa SE�ÈÉ�]!g¼NnjmXu���NF
0 vÕBCD��gøIml��Ê�iVmZÔÁCD��B1Ã{FË¦NFG<ju
VX 
 

Z 1995 1996 1997 1998 1999 2000
LMâ�� 57 57 60 61 59 74
CDE�I-! 4,741 5,076 6,079 5,322 8,342 8,625
CDEBCV 0.18 0.18 0.09 0.13 0.14 0.17
CDEBSE�I-! 855 904 559 707 1,185 1,448
95%ÈÉ�]��Ì!�I- 6,462 6,914 7,211 6,753 10,743 11,526
95%ÈÉ�]�¼Ì!�I- 3,021 3,239 4,947 3,891 5,941 5,724
CD��� �! 33,244 37,590 47,577 35,932 64,753 82,928
CD��BCV 0.21 0.27 0.14 0.16 0.16 0.20
CD��BSE� �! 7,073 10,196 6,788 5,657 10,551 16,447
95%ÈÉ�]��Ì!� � 47,480 58,313 61,319 47,376 86,134 115,875
95%ÈÉ�]�¼Ì!� � 19,007 16,867 33,834 24,488 43,372 49,980

Z 2001 2002 2003 2004 2005 2006
LMâ�� 71 75 100 145 150 146
CDE�I-! 8,547 10,273 10,706 10,452 12,569 12,055
CDEBCV 0.13 0.15 0.12 0.10 0.09 0.11
CDEBSE�I-! 1,135 1,510 1,329 1,072 1,146 1,338
95%ÈÉ�]��Ì!�I- 10,824 13,299 13,350 12,552 14,814 14,678
95%ÈÉ�]�¼Ì!�I- 6,270 7,247 8,062 8,352 10,323 9,432
CD��� �! 124,777 193,722 183,337 206,848 218,191 198,244
CD��BCV 0.18 0.21 0.13 0.15 0.12 0.13
CD��BSE� �! 22,232 41,361 24,152 30,519 26,272 26,756
95%ÈÉ�]��Ì!� � 169,382 276,610 231,375 266,665 269,685 250,685
95%ÈÉ�]�¼Ì!� � 80,171 110,835 135,299 147,032 166,697 145,803

Z 2007 2008
LMâ�� 150 148
CDE�I-! 15,659 17,468
CDEBCV 0.10 0.07
CDEBSE�I-! 1,618 1,182
95%ÈÉ�]��Ì!�I- 18,831 19,784
95%ÈÉ�]�¼Ì!�I- 12,487 15,152
CD��� �! 227,950 234,827
CD��BCV 0.13 0.08
CD��BSE� �! 28,711 19,571
95%ÈÉ�]��Ì!� � 284,223 273,186
95%ÈÉ�]�¼Ì!� � 171,677 196,467

��1r»¼½NOW��BHÕÖCDELMNO�i]Um<=>BCDE�OoCD�
�B�Z�T�GHIJ/KB	
j8[��bcdegGSB0.3{jm:1!
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�� 2rCDERSB3Ò�	
 8[�! 
��2 1. bcdeGSB0.3{jm:1BZÔÁCD���10-11q6��üx� �!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1 2,368 1,789 1,013 3,549 12,528 26,126 39,561 24,279 12,483 2,093 2,779 1,253 763 803
2 10,363 9,881 7,257 4,716 8,275 14,600 49,002 87,382 65,444 65,886 24,437 6,289 4,857 5,327
3 10,523 7,025 9,668 4,081 7,471 17,846 9,637 46,090 40,885 56,664 74,618 15,033 11,269 7,311
4 6,696 9,084 15,935 8,523 12,765 13,010 11,629 8,707 32,842 35,090 62,709 106,932 40,618 33,408
5 3,294 9,811 13,677 15,064 23,596 11,346 14,942 27,264 31,683 47,051 53,634 35,067 85,169 67,006
6 6,385 35,484 51,337
7 9,281 18,490 30,158
8 4,995 10,880 13,323
9 1,924 5,908 5,456

10+ 11,080 14,510 20,626
1Ã 33,244 37,590 47,551 35,932 64,635 82,928 124,770 193,722 183,337 206,784 218,176 198,240 227,950 234,754

0vÕF¸�Ó\�zWml��\]�ÉjmX2005Z�cF5vÕ���2006Z\]F10vÕ��g"tç)K/"{jmX

��2 2. bcdeGSB0.3{jm:1BÒ9e�10-11q6�!
ZÔ 95Ô96 96Ô97 97Ô98 98Ô99 99Ô00 00Ô01 01Ô02 02Ô03 03Ô04 04Ô05 05Ô06 06Ô07 07Ô08
1Ô2 4.173 4.056 4.656 2.331 1.165 1.876 2.209 2.696 5.278 11.673 2.263 3.875 6.979
2Ô3 0.678 0.978 0.562 1.584 2.157 0.660 0.941 0.468 0.866 1.133 0.615 1.792 1.505
3Ô4 0.863 2.269 0.882 3.128 1.741 0.652 0.904 0.713 0.858 1.107 1.433 2.702 2.964
4Ô5 0.982 0.724 0.509 1.000 0.312 0.613 1.026 0.881 0.729 0.653 0.591 0.796 1.650
5Ô6 1.012 0.603
6Ô7 2.896 0.850
7Ô8 1.172 0.721
8Ô9 1.183 0.501

9Ô10+ 1.116 1.010
10-11q6��F�1vÕBbcdeFølQôV�zWVF¦QBF^�GHjQVuV����zWX
LMâ�����jm2000Z���ÞvÕ����ZNCD�����jQj~�Æ�ëÕ!�15F���]UmX

��2 3. 10-11q6�B@u^_�mm!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

2 125 116 116 107 100 108 96 89 85 83 87 81 80 85
3 168 141 145 139 138 158 153 112 102 100 95 96 92 92
4 197 168 166 168 167 185 178 156 124 113 109 108 103 109
5 222 209 207 209 207 227 218 198 198 175 171 128 118 117
6 149 137 133
7 164 153 147
8 184 177 167
9 192 190 180

10+ 224 223 215

��2 4. 10-11q6�B@u^ð�g!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

2 51 40 40 32 26 33 22 18 16 15 16 13 13 15
3 125 73 79 71 69 103 93 36 27 25 22 23 20 20
4 206 126 122 127 124 168 150 99 49 37 33 32 28 33
5 294 247 238 246 238 316 278 208 207 144 134 55 43 42
6 88 67 61
7 117 95 84
8 167 147 123
9 191 182 156

10+ 303 301 267

��2 5. Logisticf\]i]Umbcde
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

2 0.70 0.67 0.67 0.60 0.53 0.61 0.47 0.37 0.31 0.29 0.33 0.25 0.24 0.31
3 0.74 0.73 0.73 0.73 0.73 0.74 0.73 0.64 0.55 0.52 0.46 0.48 0.42 0.42
4 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.70 0.65 0.62 0.61 0.56 0.62
5 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.71 0.68 0.67
6 0.73 0.72 0.72
7 0.74 0.73 0.73
8 0.74 0.74 0.74
9 0.74 0.74 0.74

10+ 0.74 0.74 0.74

��2 6. Logisticf\]i]UmbcdegiVm:1BZÔÁCD���10-11q6��üx� �!Õ
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

2 4,428 4,454 3,269 2,342 4,682 7,159 31,204 69,985 63,654 69,154 21,945 7,527 6,168 5,195
3 4,284 2,895 3,970 1,685 3,090 7,279 3,938 21,648 22,239 32,523 48,314 9,481 8,032 5,271
4 2,722 3,698 6,488 3,469 5,196 5,290 4,730 3,554 14,102 16,203 30,421 52,550 21,933 16,264
5 1,339 3,988 5,559 6,123 9,591 4,612 6,073 11,083 12,879 19,139 21,824 14,812 37,750 29,857
6 2,613 14,705 21,435
7 3,780 7,553 12,356
8 2,031 4,425 5,424
9 782 2,402 2,219

10+ 4,503 5,898 8,384
1Ã 12,772 15,035 19,286 13,619 22,559 24,340 45,944 106,270 112,874 137,019 122,504 98,082 108,867 106,404

1vÕF^{_`r«TUuVB��r«`´CDNøluVX  
 



 

 
��2 7. Logisticf\]i]UmbcdegiVm:1BÒ9e�10-11q6�!
ZÔ 95Ô96 96Ô97 97Ô98 98Ô99 99Ô00 00Ô01 01Ô02 02Ô03 03Ô04 04Ô05 05Ô06 06Ô07 07Ô08
1Ô2
2Ô3 0.654 0.891 0.515 1.319 1.555 0.550 0.694 0.318 0.511 0.699 0.432 1.067 0.855
3Ô4 0.863 2.241 0.874 3.084 1.712 0.650 0.902 0.651 0.729 0.935 1.088 2.313 2.025
4Ô5 0.982 0.723 0.508 1.000 0.312 0.613 1.026 0.880 0.709 0.617 0.546 0.718 1.361
5Ô6 0.993 0.568
6Ô7 2.890 0.840
7Ô8 1.171 0.718
8Ô9 1.183 0.501

9Ô10+ 1.116 1.010
LogisticfNOWbcdeg��jm:1�LMâ�����jm2000Z��NCD�����jQj~�Æ�ëÕ!F11F�{u��4F���jm
2007ZNCD�����aW��F�LogisticfB��NOPQéz~��JTUu\PmX

��2 8. Logisticf\]i]UmbcdegiVm:1BZÔÁCDðE�10-11q6��üx�I-!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

2 225 179 132 74 121 233 701 1,267 987 1,014 362 100 79 80
3 537 212 315 119 212 752 368 775 607 825 1,067 215 161 105
4 560 465 793 439 645 887 711 353 696 606 1,011 1,701 605 538
5 394 984 1,322 1,506 2,285 1,455 1,690 2,302 2,660 2,747 2,915 814 1,610 1,252
6 229 982 1,305
7 441 716 1,040
8 340 652 669
9 149 437 346

10+ 1,363 1,776 2,243
1Ã 1,716 1,841 2,561 2,138 3,264 3,327 3,470 4,696 4,950 5,192 5,355 5,352 7,018 7,578

��2 9. Logisticf\]i]UmbcdegiVm:1BZÔÁCD���1q6��üx� �!Õ
ZÔ 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

2 4,157 4,240 3,126 2,239 4,497 6,872 29,995 66,884 61,382 66,536 21,003 7,231 5,949 5,010
3 4,021 2,755 3,796 1,611 2,968 6,987 3,785 20,689 21,445 31,292 46,242 9,108 7,747 5,090
4 2,555 3,520 6,203 3,316 4,991 5,078 4,546 3,396 13,598 15,590 29,116 50,482 21,154 15,669
5 1,257 3,796 5,315 5,853 9,213 4,427 5,838 10,592 12,419 18,415 20,888 14,229 36,409 28,780
6 2,510 14,183 20,676
7 3,631 7,285 11,918
8 1,951 4,268 5,231
9 751 2,317 2,140

10+ 4,326 5,688 8,086
1Ã 11,989 14,310 18,439 13,020 21,669 23,364 44,165 101,561 108,844 131,833 117,250 94,221 105,001 102,600

r«e r«¬1gÙSj�2Oq�Br«{ÚÛÜÝ�g��Q1q6�BCD��gklmXM=2.5Þßà�20v!=0.125gÙSX

��2 10. Logisticf\]i]UmbcdegiVm:1BZÔÁCDðE�1q6��üx�I-!Õ
ZÔ 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

2 211 170 126 71 116 223 674 1,211 952 975 346 97 76 78
3 504 202 301 114 204 722 354 740 585 794 1,021 207 156 101
4 526 443 758 420 620 852 683 337 671 583 968 1,634 584 518
5 370 937 1,264 1,439 2,195 1,397 1,625 2,200 2,565 2,643 2,790 782 1,553 1,206
6 220 947 1,259
7 424 691 1,003
8 326 629 645
9 143 422 334

10+ 1,309 1,713 2,163
1Ã 1,611 1,752 2,448 2,044 3,135 3,194 3,336 4,488 4,773 4,996 5,125 5,142 6,769 7,307

��2 11. r«E�I-!�Oor«¬1�%!
ZÔ 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 �ÖZ@u

r«E 342 258 311 259 326 342 333 583 397 476 626 529 560 571
r«¬1 21.2 14.7 12.7 12.7 10.4 10.7 10.0 13.0 8.3 9.5 12.2 10.3 8.3 10.3
2008ZBr«EFµS�  
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5�LogisticfgiVm	
 8[�NO�i]Um 2vÕ��BCDðEg=Z/�-
)NiVmXPopeB�×fN�}�CDY�3�Ø��NÙÚTUQVWwS1u:1B
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=2.5/20=0.125{j�¦QBZÔ� 0.125{jmX9�ZB FF�ö÷ 3ZB@u{jmX
¼N��gnaX 
 
�� 3rVPABÃ��� 
��3 1.nHr«��� �!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 4 4 1 4 0 1 1 19 39 1 32 5 1 0
2v 237 206 87 88 26 65 152 260 681 142 415 93 10 2
3v 632 182 124 141 149 422 268 662 1,490 627 1,504 418 77 8
4v 597 557 527 552 300 708 582 222 2,637 1,004 2,084 4,376 567 437
5v 271 687 507 620 571 272 475 507 724 1,077 1,098 2,138 2,588 1,351
6v 162 183 129 232 161 94 137 244 304 197 281 389 1,247 1,460
7v 94 94 43 54 79 25 42 133 246 262 386 405 533 717
8v 32 26 22 33 23 8 15 93 176 217 344 348 415 479
9v 16 12 4 6 6 5 12 45 53 151 251 616 684 991

��3 2.r«E(kg)
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 43 31 14 34 1 13 6 213 376 5 246 39 6 1
2v 12,034 8,278 3,500 2,781 661 2,109 3,416 4,698 10,540 2,079 6,827 1,246 132 29
3v 77,771 13,396 9,874 9,961 10,223 43,511 25,022 23,624 40,608 15,895 33,164 9,489 1,542 152
4v 106,958 71,088 64,877 69,794 37,229 119,816 90,580 22,495 129,908 37,511 69,170 141,634 15,642 14,410
5v 59,789 132,901 93,709 114,629 101,999 70,722 113,139 78,349 104,914 83,225 74,302 117,437 110,421 56,530
6v 48,513 49,234 33,516 57,212 44,660 30,419 43,760 64,747 64,508 28,341 26,313 34,115 83,239 88,933
7v 31,347 30,079 13,782 17,377 25,805 9,550 15,763 41,410 71,556 53,171 61,190 47,319 50,555 60,497
8v 13,486 10,024 7,999 12,039 8,798 3,741 6,701 37,432 67,163 61,255 76,830 58,234 61,173 59,088
9v 6,639 4,796 1,494 2,123 2,294 2,253 5,383 18,032 24,426 50,518 79,958 174,701 179,530 238,694

��3 3.F�
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.004 0.011 0.006 0.007
2v 0.091 0.065 0.015 0.010 0.002 0.005 0.007 0.013 0.023 0.003 0.019 0.013 0.025 0.019
3v 0.280 0.087 0.047 0.029 0.019 0.032 0.025 0.038 0.087 0.024 0.031 0.022 0.012 0.022
4v 0.416 0.390 0.354 0.277 0.073 0.109 0.053 0.024 0.190 0.072 0.096 0.110 0.035 0.080
5v 0.585 1.116 0.675 0.833 0.469 0.081 0.092 0.055 0.093 0.102 0.097 0.125 0.081 0.101
6v 0.749 0.932 0.573 0.693 0.481 0.118 0.049 0.058 0.039 0.031 0.032 0.042 0.092 0.055
7v 1.317 1.306 0.537 0.454 0.490 0.117 0.065 0.057 0.070 0.040 0.071 0.055 0.068 0.065
8v 1.370 1.932 1.218 0.958 0.320 0.079 0.085 0.186 0.093 0.076 0.063 0.079 0.068 0.075
9v 1.370 1.932 1.218 0.958 0.320 0.079 0.085 0.186 0.093 0.076 0.063 0.079 0.068 0.075

��3 4.M�
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
2v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
3v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
4v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
5v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
6v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
7v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
8v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
9v 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

��3 5.CD��� �!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 3,957 6,884 10,900 18,089 15,076 24,645 24,796 36,848 67,483 26,658 9,016 506 122 21
2v 2,891 3,488 6,071 9,618 15,960 13,305 21,748 21,882 32,500 59,517 23,525 7,926 442 107
3v 2,755 2,328 2,885 5,276 8,406 14,061 11,680 19,049 19,067 28,042 52,390 20,371 6,907 380
4v 1,868 1,838 1,884 2,429 4,523 7,278 12,012 10,056 16,189 15,426 24,158 44,821 17,584 6,023
5v 652 1,087 1,099 1,167 1,625 3,710 5,757 10,054 8,665 11,810 12,670 19,362 35,444 14,985
6v 327 321 315 494 448 897 3,019 4,634 8,396 6,967 9,411 10,150 15,078 28,848
7v 137 137 111 156 218 244 703 2,536 3,861 7,124 5,964 8,042 8,592 12,135
8v 46 32 33 57 88 118 192 581 2,113 3,176 6,041 4,900 6,716 7,081
9v 23 15 6 10 23 71 154 280 631 2,208 4,406 8,660 11,061 14,656  

 
 



 

��3 6.r«e
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.004 0.010 0.005 0.006
2v 0.082 0.059 0.014 0.009 0.002 0.005 0.007 0.012 0.021 0.002 0.018 0.012 0.023 0.018
3v 0.229 0.078 0.043 0.027 0.018 0.030 0.023 0.035 0.078 0.022 0.029 0.021 0.011 0.020
4v 0.320 0.303 0.280 0.227 0.066 0.097 0.048 0.022 0.163 0.065 0.086 0.098 0.032 0.073
5v 0.416 0.632 0.461 0.531 0.352 0.073 0.083 0.050 0.084 0.091 0.087 0.110 0.073 0.090
6v 0.495 0.569 0.410 0.470 0.359 0.105 0.045 0.053 0.036 0.028 0.030 0.038 0.083 0.051
7v 0.688 0.685 0.391 0.343 0.364 0.104 0.059 0.052 0.064 0.037 0.065 0.050 0.062 0.059
8v 0.701 0.803 0.661 0.579 0.257 0.071 0.076 0.159 0.083 0.068 0.057 0.071 0.062 0.068
9v 0.701 0.803 0.661 0.579 0.257 0.071 0.076 0.159 0.083 0.068 0.057 0.071 0.062 0.068

��3 7.^ð�g!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1.5v 11.1 7.7 12.5 9.4 8.7 9.8 11.0 11.3 9.6 6.3 7.6 7.7 8.5 9.2
2.5v 50.7 40.1 40.2 31.7 25.8 32.5 22.4 18.1 15.5 14.6 16.5 13.3 12.8 15.5
3.5v 123.1 73.6 79.3 70.5 68.6 103.1 93.3 35.7 27.3 25.3 22.1 22.7 20.1 19.8
4.5v 179.1 127.5 123.1 126.4 124.2 169.2 155.6 101.2 49.3 37.4 33.2 32.4 27.6 33.1
5.5v 220.5 193.5 185.0 184.9 178.6 260.3 238.0 154.6 145.0 77.3 67.7 54.9 42.7 41.9
6.5v 299.1 269.7 260.0 246.8 278.0 323.2 319.7 265.9 212.0 144.0 93.7 87.6 66.7 60.9
7.5v 333.4 321.5 316.8 324.0 325.5 376.5 377.1 311.4 291.2 203.1 158.4 116.8 94.8 84.2
8.5v 416.5 386.2 370.0 361.9 390.4 446.6 459.6 404.3 382.3 282.0 223.4 167.2 147.3 123.4
9.5v 416.5 386.2 370.0 361.9 390.4 446.6 459.6 404.3 465.2 334.6 318.8 283.8 262.5 240.8

��3 8.CDE�kg!
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1v 43,724 53,122 136,673 169,553 130,831 241,183 272,081 414,659 650,883 167,755 68,908 3,888 1,036 194
2v 146,606 140,007 244,306 304,523 411,420 431,891 488,120 395,541 503,377 871,291 387,094 105,813 5,662 1,654
3v 339,279 171,256 228,822 371,881 576,894 1,450,224 1,090,331 680,068 519,653 710,552 1,155,236 462,603 138,682 7,546
4v 334,563 234,416 231,784 307,063 561,864 1,231,294 1,868,704 1,017,290 797,642 576,235 801,892 1,450,819 485,047 199,214
5v 143,742 210,443 203,223 215,796 290,131 965,709 1,370,098 1,554,189 1,256,133 912,953 857,422 1,063,585 1,512,070 628,186
6v 97,953 86,452 81,778 121,817 124,418 289,984 965,310 1,232,195 1,780,135 1,003,033 882,213 889,481 1,006,430 1,756,100
7v 45,577 43,924 35,294 50,701 70,896 91,889 265,252 789,697 1,124,271 1,446,809 944,363 938,909 814,475 1,021,297
8v 19,245 12,477 12,093 20,789 34,242 52,583 88,035 235,089 807,672 895,768 1,349,672 819,253 989,373 873,633
9v 9,475 5,970 2,259 3,666 8,928 31,661 70,719 113,248 293,742 738,745 1,404,619 2,457,751 2,903,600 3,529,501

2v���t! 1,136 905 1,040 1,396 2,079 4,545 6,207 6,017 7,083 7,155 7,783 8,188 7,855 8,017

��3 9.r«¬1
ZÔ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1v�� 0.302 0.334 0.194 0.183 0.105 0.059 0.047 0.045 0.066 0.045 0.055 0.071 0.064 0.065
2v�� 0.314 0.353 0.220 0.205 0.111 0.062 0.049 0.048 0.073 0.046 0.055 0.071 0.064 0.065
3v�� 0.348 0.407 0.283 0.259 0.139 0.068 0.053 0.051 0.076 0.053 0.057 0.072 0.064 0.065
5v�� 0.410 0.502 0.380 0.379 0.202 0.089 0.059 0.053 0.076 0.056 0.062 0.075 0.065 0.065  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




