
�� �� ���	
��
�����������

�

�������	
���
��������������

� � � � ��� 
!"#$%&'�
()����*+ ,-�
"#$%&'�


./$%&'�01 �
234�56 �
�7����80 ,-

�
()"#$%&'�
����9: �
()$%&'�;� �


234�<=>,-�
"#$%&'�7$%&'�?@ A,-�
"

#()$%&'BC�
"#$%&'

� �

�� DEFGHIJK?@ LMNO�PLQRSOTUVW	
�XYZ[\]^

_`abcdWefNg2008hi
\]LjkOTUVlmno 1,312p%�qrs�^
thW 59p%uvfNglmniwx^yz'p{|L}Oab~r��JK�ab��
oZ����o������O^��_Ng�hiabn��o��
���iu�L}

O^��K�Ng��
������ 9 h�i�������h� 500 ��i ¡¢£�
¤¥¦�O^§¨SO^�2010h©ªilm«¬�Fcurrent�2005­2007hiFsi���
���®abno¯°±��W¥k�2014hLo²�L³SO^w¨¦�NgABCr¨´
µ 1 3) 2L¶·¸�1 º^_�FcurrentL}Olmn 1,465p%i 10p%»¼W½¾¿À
_N 1,470p%WABClimit�¦KLÁÂÃÄW�Å_`ÆÇ��W 0.8^_�0.8YFcurrent
L}Olmn 1,235p%i 10p%»¼W½¾¿À_N 1,240p%WABCtarget^_Ng
�

� � � � � � � � � � � � 2010h ABC abÈÉ¶� Fs lmÊ)

� ABClimit 
� ABCtarget�

1,470 ��� � � � � �   Fcurrent 
1,240 ��� � � �   � 0.8 Fcurrent�

0.65 
0.52�

39% 
33%�

ABCo 10p%»¼W½¾¿À_NgFcurrento 2005­2007hi Fi���FsoËÇ
�ÀhÌ�2Í�ilm«¬�lmÊ)o ABCÎabn��Og
�

h abn�p%� lmn�p%� Fs lmÊ)

� � 2007� � � � � � � � 3,255              1,253 
� � 2008� � � � � � � � 3,399              1,312 

0.62 
0.65 

38% 
39% 

� � 2009� � � � � � � � 3,515� � � � � �  � � �    � � � 

2008hilmnoÏ¨s�2008hi Fso�� 3h�i 2Íi Fi��s�2009hia
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01 �56 �
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TUVo&�'(Ii)*ÇPLQR_�þ��(Il!iï#+ü,L+f`MOg

2008hiÇ'�ilmno 7,338p%�qrs���-i	./ 180L�NO 1,312p%
�	
�XYZ[\]iQR12��� DEFGHIJK?@ �3º�LjM`�"

L������j}4¨��L}Ölm¦�Ng
\]ilmno 11­12h56��7W
8Ö9_`¸Ng�h�o 1995hi 1,581p%W:';L7<L=>�1998­2005hL
o 1,000p%t°�?@_`MN��2006h©ªvû¶ÚL�Ogþ����ài�¢£�
lAi èBC)Mi´D�El6BEl�iF¨Ü�eG�`MO��¦K+Oabn

vûiNHL�IJKLML¶·MN}Ö²N+abÈÉOýiPQ�RS�`MOg


 oùúl!iTUK+ü, �±�Ö�
\]iQR�PLjM` 2007hLo/ 450�

  



�iV� ¡�¢£¦�NgV� ¡iWXo
YZ[��O\]^Láâ�_K�ON

H�Yo`�W�aLÞßà^ibÝWef`¸N���h� ¡�
"#icdL}Ö�

\]^L�e+áâi�OV� ¡iÊ)�?Õ_`jÖ�Þßà^¢£àibÝ�fg

L+Öhh�OgSN�
\]LjM`o 1993 hJKi1�jklmnopqrst T
UV Neoheterobothrium hirameiuBvw[mix��yHK�o>H�1996hzJK
{|}~W�SO�kl�nopqrst}��é�CAh}	L+Ölmn±7<_N

��2000h©ª��
������L�=_��hiabno����L�Og�
�

��!" 
�1�QRYv�

 o
Y��Äià ��O������o 10­25�^�óMg��6i����o
jj�� 150m©�i�P��3 1��
�6Lo�� 50m©�Lx�SOg�â_N�
ào/º�çi����6W�fN°�� ��� ©�i��PL��_�Çê 10cm©uL+
O^��L�)LQRPWó�Og»�à6Lo ¡L¢I_�£¡L�)�¤£SO^M

	¡¥K+��x�We	g�êSOLh�`óPx�WSO�é±_K�O}	L+Og

üC�£iu£PL�J	x��WX�ab¢£��JK�� �JK80¦LJk`^§

¨FGHIJK©ª¦LJk`oô¥_N«£�yHK�`MO��§¨FGW¤�`�¬

¦�O­o®X¯��O�° 1997�g±O�§¨FGHIB©ª¦(I�¢£_N�é
�²³ ©H��¬¦�Nö­o¬WX�O�´µY¶Z 1994�´µK 2001�g�
�

�2�hÌY�ê

\]iQR12�o�PL}Ö�êL·�yHK�O^¦�`¸N�° 1997���

�hi¸_L}Ö�P�i�êi·o�¦M-^��KJL+fN�3 2�gN¹_�?@
 BC�^�� DEFGHI�o
�6L 2­3ºçi»¸��ONH�° 1997��¼
>½6�¾¿SO^H�°�i�P)Ààé�Á¸MgÂoÃ}Ö±�ê�ÄXÅÁÇê

±�¦M-^�¸K�`jÖ���K 1987�3 Æ��`i���Çê 50cm©u�oÂi
ÇHOÊ)oÈ_X?M�3 4�gÉÊo �Ë hÌN^w¨¦�O�° 1997�g
Í��Î­Í��Ï hL*+ JK56 LJk`i�P�lm¦�NTUViðñí¨��J

KÐK�NÃÂÝi�êÑ+K4LÃÂÒÓiÇê éï�«Ño©ÕiÔÖ��fNg

Â%Lt = 52.57&1�exp& 0.46(t+0.50)''�
Ã%Lt = 97.51&(�exp& 0.15(t+1.32)''�

� � � � &LtoÕr	W Îç �	^_N4)iÖÍ½iÇê�×����
� � � � W = 0.0025L3.29

� � � � �WoÇê Li^¸iéï�Ø��
�3��ÙY
��Ú

  



Âo 2Í�Ão 3Í��Ù_�° 1997�� JKÛÜLJk`i
�6L�)JK¢
I_`�� 50m ©�i�P�
�We	g
�6o°)ÀÝX�©ª¦� 3­4 ç�80
¦�4­5ç�56JK*+(I�5­6ç�DEFG(I�5­7ç^+f`MO�° 1997�g

�4�Þ¬ß�«
��°o"LàáèWßâOg̀ i°Çê 10cm©uL+O^àèW"ß^_�ãLo

äåè�æçèÜWßâO}	L+Og±O�
à6Lo}ÖÁ�iTUVWo>Hèé

ê�lëlyì�àíîì�äïðë�æçñòyÜL¬ß¦�O-^�¸K�`MOg

�

#�$%�&'

�1�l!iq#
"L���¨������ilmü,^_`þ> �óXlm¦�`MOg\]Çé^

_`o���̈ ��+K4L���iÇHOÊ)�`�ó�/ 3Qi 1ôh��O��3 5��
> L}Ö"NOl! èoÁ¸Xõ+Og­�®�� +K4L<=>�o¨��L}

Olm�Çlmi/ 80%WÇHO�ö¢SO*+ �;� �o`�ó�������L
}Olm�Å±WX¨��iÇHOÊ)o 20%ÌN��O�3 6�g56 X[(I�o
!��^÷SO»v!WøSO�����l!� S�`jÖ�­h
\]i(lmni

10%WuvO 100p%©ui�ù���Og
�h�abiúûYÈÉWCK^_`lAlü�C)�ý!½6�ý!�P+Àþ�+

´D���^K�`MOg�LÇêD�oþ> �eG�`MO�`i�ä�o?@ �

<=>�;� �o 25­30cm�9: �80 �o 25cm�56 �01 �*+ �o
30cm��� �o 35cm^S.S.��H��¦XX�Á¸M����Og

\]�i�lL}OTUVi�¬no 19p%�2002h�^�lmni 2%©Õ��f

Ng

�2�lmniwx

\]ilmno 1970h©ªLjM`o 11­12h56��7W8Ö9_`¸Ng�h
�o 1988h©ªo����L�fN��1995hi 1,581p%W:';L7<L=>�2000
hLo 909p%^�� 39h�� 4�CL?MlmnW	
_Ng`i° 925­1,070p%
i���7W8Ö9_`¸N��2006hLoth}Ö± 230p%��_` 1,221p%^+
Ö�2007h 1,253p%�2008h 1,312p%�qrs�^ 3hô¥���_`MO�3 7�
U 1�g
\]iQRSO�P�o80 ©X^9: ©H�olmni���&'%�õ
+O-^��
¦�`MO��+ 1988�g�hi�� 	
�^JK80 LMNO�
P�ilmno 1995hi 1,071p%W:';L7<_ 1998h©ª 700p%��wx_`
¸N��2004hL 674p%^MfN�7<_N°�2005h 740p%�2006h 988p%�

  



2007 h 997 p%�2008 h 1,070 p%^����L�Og±O�9: JK?@ LMN
O�P�o 1993hL 539p%^��Å²W	
_N°7<L=>�1999h 203p%�2000
h 179p%^ 2hô¥���Å?W�5_Ng̀ i°o 200p%��wx_�2004hLo
323p%^vûi�_WÓ�N��2005h©ªo 230p%^ 260p%i��?@_`MO
�3 8�g�
�

�3�lm��n

\]iTUVWlmSOTUK+l! èo����������¨���O���

�+K4L����i�l	¬���¨�il�é¬^±L7<���¥M`MOgyz

'p{|WefN 1999h©ªL�_`o���i�l	¬o 330,596	JK 232,952	m�
����i�l	¬o 54,413	JK 40,179	m^Mô�±/ 30%7<_Ng��¨��
il�é¬o 2,044 JK 1,831 m^/ 10%7<_N�3 9�gN¹_�Mô�il! è
LjM`±5hTUVW��Llm_`MO±io+X�-�Ki¬�oTUVLüSO

lm��nW�ô_±�ÂL��_N±i�o+Mg56 X[(I�eG�`MO!�

�oTUVW"ü,^_`ý!_`jÖ�`ilmno
\]Çéi 11­13%WÇH`M
Og56 i"# �$LjkO!��i�l	¬±7<���¥M`jÖ�2008hi�l
	¬o 1985hiFQ©Õi 6,177	LS�7<_`MO�3 10�g
�

(����&"

�1�abicdOü
1999­2008 hihÌÝlm�¬Ó'&WÑÒ_�Pope i��ÑWÒM`yz'p{|

WeM�hÌÝab�¬�Û6abn�+K4Llm«¬Ww¨_Ng�ß��«¬�M�
oÆ³�2007�L�M�0.2^§¨_Ng5Í©uo�U� �'�^_�4Í^ 5Í©u
ilm«¬�Ü_M^§¨_Ng2008hi 1­4Íilm«¬o�� 3h�2005­2007h�
i��LÜ_M^§¨_NgSN�hÌiÕr	o 1 ç 1 	^_Ng+j�
hNoÅ5
iðñí¨i��L¶·M` age length keyW�5_�4Í^ 5Í©ui�ÝiðNW!
"_Ng`�L#M��L$f`hÌÝlm�¬i_%_WeM�`i���U� �'

�iÊ)�BB7<_Ng�hÌÝlm�¬r�Oü+K4Lab~rOüi&'o()

a% 2�*�
�

�2�abn�¬siwx
����������¨��56 i!��iMô�LjM`± CPUE�������
��!���olmn+�l	¬���¨��olmn+l�é¬�iwxolmniw

x^¼Ú_jÖ��h�o 2000 h©ªu���L�Ö�2007 hLotvilmni:'
;��fN 1995hWuvfN^w¨¦�O�3 9�g�L56 i!��i CPUEo 2005

  



hJK 2008 hLJk`/ 2.5 ,L-�_N^w¨¦�N�3 10�g
.�ÒMN CPUE
oQ/��l	¬Bl�é¬^01K+±i��Ö�ê6KLol2iÄ§BlAi!3�

l!P4i�âÜi56W7kONHab��icdLoÁ8��Og_J_�õ+fN

l! è����L9:�+M-^JK�;6K+abni��o3X��_`MO^�

�K�Og-i CPUE W¶�L��SO^��hi
\]iTUViab��o 2000 h
©ª����L�fN^w<¦�Og

�

�3�lmjihÌë�
56 =2$LjkOlmjiÇêë�iwxW3 11 L>Sg2007 h*Llm¦�?

HN 2006h@]o�2007h@]�lm¦�O}	L+fN 2008h 9ç©ª±lmji"
éWÇH`jÖ��hL+XÁ¸+h@]��fN^w<¦�Og> ÝhÌÝlm�¬

W3 12L>Sg?@ JK9: �o 1Í�80 JK*+ �o 2Í��� �o 3Í
�ËÇ�ÀhÌ^+f`MO�hÌÕr	oºçº	�g\]Çé�_O^�hiËÇ�

ÀhÌo 2Í��Ö�lmji/ 70%W 2Í©Õ�ÇH`MOg\]Çéilm�¬o�
7W8Ö9_+�K±�����¥M`jÖ�2007�2008 ho 200 ��WuvfN�3
13�U 2�g
�

�4�abn^lmÊ)iwx

\]iTUViabno�h����L�Og1999­2004 ho 2,300­2,500 p%�
wx_`MN��2005h 2,597p%�2006h 2,930p%^��_`�2008hLo 3,399
p%L³_NglmÊ)o 37­43%�wx_`jÖ��e+�7��oyHK�+JfN
�3 14�U 6�gAàno 1999­2006hi� 1,548­1,824p%�)*B®M��fN��
ÞßºÍà�Àno 1999hi 1,630C�JK 2006hLo 3,328C�m^Á�L��_N
�3 15�U 7�g��
����Aà 1kg�NÖiDhiÞßºÍà�À�¬��+kg�o
1999hLo 1.16��fN±i� 2005hLo 1.81L³_�2006h± 1.82^²M���
L�fN^w¨¦�N�3 16�U 7�g56 JK�� (I�i
àñNo�2004h©
ª¾¿K²���wx_`jÖ�3 17��
�JK
à6�
à6JK¼ºÍLMNOS
�i�E�Mô�±�3JfN-^��À�¬i���FM`oabni��L�4hM

N^w<¦�Og_J_�2006hLo�� ��2007hLo56 �
àñN�?X�`
i�� 2008 hiab�¬o 6 hGÖLthWÕvÖ�abn±H�L^ÀSfN�U 4�
6�g2007 hi��
���o 1.14 ^w¨¦�N�3 16�U 7�g2008 hLoÚÛWe
fNÇ �
àñN�²X�2009 hiÞßºÍà�Àno 2006 hIÓLvûSO-^�
6J¦�Og

yz'p{|�o�ß��«¬ K �LÍ ^§¨_N��K W �L�Ë ^ �LÍË L�â¦�N4

)iabn�Aàn��Àni�âW3 18 L>_NgMô�is± M �Á¸X+O^Á

  



¸X+Ö�MW 0.5�â¦�N^¸L�>O·o 10%t°��fNg
�

�5�abi��Y��
�� 19 hNS�olmnW¶�Labi��Y��W��_`jÖ�1970 h©ªil

mni��JK 1,200­1,800p%���®Z��`�©u+K²��`�©Õ���®?
���O^��_`¸N�3M�*�g-i¶�W¤N_�1999­2008hi��lmÊ)
�40%�WÒM`Or_`abn� 3,000­4,500p%i����®Z�^SOg2008hi
abniw¨so 3,399 p%��fN-^JK�ab��oZ���fN^��_NgS
N�lmn�abn^±L 4hô¥���_`jÖ���o��^��_Ng
�

�6�ab^lmi�« 
hÌÝilm«¬ F iwxW3 19 L>Sg�ho 1 Íàilm«¬o 0.2­0.3�2­4

Íàilm«¬o 0.6­0.7�wx_`MOg1Íài F�?Mioþ��lmjiÇê´
D�eG�`MO-^L}O^��K�OgËÇ�ÀhÌ��O 2 Íàilm«¬^ab
ni�«W3 20L>Sgabn�WMhLo F��¦X+O���ÓK�Ng2Íàil
m«¬^�Àn�NÖlmn�YPR�+K4Llm�+M4)W 100%^_N^¸i�Àn
�NÖAàn�%SPR�i�«W3 21L>Sg2005­2007hi 2ÍàiFi���Fcurrent�
� 0.65��fNiLü_`�YPR�ÅÁL+O Fo 0.33�30%SPRW³�SO Fo 0.32
^w¨¦��P~i F�J+Ö²M-^��KJL+fNg 
�

�7� ¡¢£Q�

 oùúl!iTUK+ü, ��Ö�
\]iQR�PLjM` 2008hLo/ 360
��i ¡¢£�eG�N(U 8)gÞßà^¢£àibÝo\]^iáâiø\�áâ�y
HK��®¢£à��eG�`¸N�� ¡iáâ�o�
���h�oÔpL}Öõ+

Ö�)^�Àáâi+M ¡��
¦�O4)±�O�<=> 2006�-^JK
\]L
jkO¢£Q�o��Lcd¦�`¸N^��K�OgDNAQ|L}Öw¨_N¢£àR
À��lmjL¢£à�ÇHOÊ)��áâW¶�L_N4)i 2.1,L+fN­±�Ö�9
: 2005��Þßà^¢£ài�Â+�ÝSüiÂA�THK�`¸Ng`-��9:
 JK?@ LMNO�P�o 2005hJK��� JK80 LMNO�P�o 2006h
JK ¡�lmj^±Lå±¶��UDùúl!$%&' 2006��áâ�¨_�áâ�
L}Ö(�_N¢£àihÌÝlm�¬^RÀ�iw¨W»?_Ngå±¶���¨_N

¢£ ¡iáâ�o> �hNL}Ö 9­100%i�LÁ¸X®KhMN��\]V�i�
ï���o 54­67%��fN�U 9�g-�Ki��W±^Láâ�L}O(�Wef`
w¨_N 2007h�2008hihÌÝ¢£àRÀ�WU 10L>Sglmn�NÖi¢£�¬
i¾¿K²M9: JK?@ �oÇ`ihÌLjM`¢£àRÀ�� 10%t°��fN

  



���� JK80 �o 3%©Õ��fNg\]Çé^_`iºÍàLjkORÀ�o
2007h 4.9%�2008h 5.5%��Ö�¢£àiW�Q��ºÍài¢£àRÀ�×lm�À
½�1.0Í�iab�¬+¢£�¬�o 2006h¢£] 0.032�2007h¢£] 0.030^w¨
¦�Ngþ i¶��eG�`¸N¢£àRÀ�ÚÛ��JKw¨_N 1998­2005h¢£
]iW�Q�± 0.03­0.04�wx_`jÖ�¢£àoºÍàiÛ6ab^_`Xh 15­20
���À_`¸N^w¨¦�Ng1999 hJK 2007 hLJk`Þßài�Àn�,�_N
iL#M¢£àRÀ�o)*F7_N�3 22�ghÌÝ¢£àRÀ�JK 2007 hi
�
Aà 2,040p%Z 65p%�3.2%�W¢£à�ÇH`MN^w¨¦�Ng¢£ài��
�
���Þßà^¼>���®�2008hiÞßºÍàÛ6ab 2,319C�i	. 72C�o�
¢£à�
�AàL�GfN-^L}OuY���fN^w¨¦�Og¼hi¢£ài�

À�¬o 135C�^w¨¦�O-^JK�UM��ºÍàÛ6ab 2,454C�i	. 72Z
135 207C��8.4%����
±[HN ¡¢£L}OabW�Q���O^��K�Og
�

)��*�* � +,- �./

�1�abcdiS^H
abn�lmn+K4L CPUEJK�
\]iTUVabni��Y��oZ�Y��

^��_Ng

�

�2�2010h ABCI4Lw¨lmnir¨ 

\]iTUViab��Y��oZ�Y����O^��¦�NNH�ABCr¨´µ

1 3) (2)W8Ò_Ng+jab��oZ��±`iÕ�L�MNH�abnW¦KLvû¦
�` 5h°i 2014hLo²��4,500p%�L³SO-^WabÈÉCa^_NgABC+
K4Lw¨lmnir¨LjM`�2009 h©ªiºÍà�Àno��
���W 1999­
2007hi��s 1.42^_`w¨_NgSN�2009h©ª±P~ÌNi ¡¢£�Ã\¦
�O±i^_�¢£�¬^W�Q�W`�ó� 500 ���0.04 ^_`Xh 20 ��� 1 Í
àiÛ6abL�GO^§¨_Ng2009 hilm«¬+K4L 2010 h©ªiþhÌmi
]^�o 2005­2007hi��^Ü_M^§¨_NgP~ilm«¬Fcurrent�2005­2007
hi 2ÍiFi��s 0.65��¯°±¤¥¦�O^�abno_ÚL��_` 2014hL
o 4,562 p%L+Ö�ab��²�i¶���O 4,500 p%WuvO^`í¦�Nglm
n±abn^¼þL��_�2012hLo 1,606p%^tvilmni:';��fN 1995
hi 1,581p%WuvÖ�2014hLo 1,790p%L³SO^`í¦�Ng2010h©ªil
m«¬�Fcurrenti 1.1,�0.72��± 2014hiabno 3,924p%^aOBJL��S
O��1.2 ,�0.78��o 2011 h©ª7<L=>O^`í¦�N�3 23�U 11�g©u
}Ö�5h°i²���b³WCaLabnWvû¦�OLolmcWP~©uL_+M-
^��#��O^��_`�1 1^_�1×FcurrentL}Olmn 1,465p%i 10p%»¼

  



W½¾¿À_N 1,470p%WABClimit^_NgÁÂÃÄW�Å_`ÆÇ��La�s 0.8W
�Ò_�0.8 Fcurrent L}Olmn 1,235p%i 10p%»¼W½¾¿À_N 1,240p%W
ABCtarget^_Ng 
�

� � � � � � � � � � � � � 2010h ABC abÈÉ¶� Fs lmÊ)

� ABClimit 
� ABCtarget�

1,470 ��� � � � � � � � Fcurrent 
1,240 ��� � � � � � � 0.8 Fcurrent�

0.65 
0.52� �

39% 
33%�

ABCo 10p%»¼W½¾¿ÀgFcurrento 2005­2007hi Fi���FsoËÇ�À
hÌ�2Í�ilm«¬�lmÊ)o ABC/abn��Og 
�

�

lmïírl lmn�p%�

� ÈÉ¶� 2008 2009 2010 2011 2012 2013 2014 
abi�� Fcurrent 

&F=0.65' 
1,312 1,370 1,465 1,548 1,606 1,703 1,790

� � )*+&��'�

� ÈÉ¶� 2008 2009 2010 2011 2012 2013 2014 
abi�� Fcurrent 

&F=0.65'�

3,399 3,504 3,734 3,946 4,101 4,339 4,562

�

�3�ABClimiticd 
tdiÔÖ�
\]iTUVi��
���oÁ¸X��_`jÖ�`�L}Öabn

ieY`í±Á¸X�GOgABClimito��
����yz'p{|WefN 1999­
2007hi��s�1.42��wxSO^§¨_`r�_N��%�fhi��s�1.59��
wxSO^§¨SO^ 2014hiabno 5,412p%�lmno 2,113p%��1.42i4)
}Ö/ 20%²MsL+Og±O�abn�B®M��fN 1999­2001hi����
�
���1.18��2rSO^ 2014hiabno 2008h}Ö/ 5%��SOL^ÀSÖ�%
�his�2007h�1.14��i2r�o 2014hiabno 2008h^)*¼>L+O^`
í¦�Ng¦KL���
���W%�hi 70%i 0.80^§¨SO^�2014hiabn
o 2008hi/ 3Qi 2i 2,165p%L-7_�lmno�� 20h��Å?���i 866
p%LS�7<SO�3 24�U 12�g��iabn7<6i��
���oÁ���O��
¬h�lmn�F7_N-^±�Ö�Å?i��
���o 0.8}Ö±¦KL?Mg§Ä�
��K�Og2010h ABCir¨LjM`o 2008h+K4L 2009hi��
���W�
� 9h�i��i 1.42^§¨_`MOg��
àñNÚÛ��^þ ih¶iê¦JKr

  



�_N 0Íà�Àn�¬^DhiÞßºÍà�Àni�«�3 25�JK�2009hiÞßº
Íà�Àno 3,586C��2008hi��
���o 1.54^§¨_Ns�1.42�}ÖBBÁ
¸M��2009hL�_`oÁ���Og�7ij^
àñNi�«B 0Íà�Àn^Dh
ºÍà�Àni�«WðÛ_���
���i��WkS�N}ÖðNi²M ABCr�ü
WlmSO�#��Og 
+j�
cd�o 0.8 Fcruuent�Fcurrento 2005­2007hi 2Íài Fsi���W

ABCtarget^_N��-ilmci±^�o��
����%�hi 80%��� 9h��
i 64%L�NO 0.91��f`± 2014hiabno 2008h}Ö 93p%��SO^w¨¦
�N�3 24�U 12�g-ilmci±^�o���
���� 0.89ÌN��®abni
no�g§��Og�hi¢£à�Àno 15­20����O��-�oP~iAàn/
2,000p%�o��
���i 0.08­0.10uY�Lp�SOg 
 
�4�ABCi�cd 
�� 20 hN}Öyz'p{|WqÀ_NNH�ÈÉ¶�W FL¶·X±iL��_Ng

2007h©ªiab��Y���Z�Y����ONH ABCr¨´µ 1 3) (2)W8Ò_�È
ÉCaWabni��^_`�cdWefNg2008�2009 h^±LÈÉ¶�o Fcurrent
^_�̀ i^¸ilmnW ABClimit�0.8 Fcurrenti^¸ilmnW ABCtarget^_Ng 

cdü,h 
��ÛY�cd� 

ÈÉ¶� Fs abn

&��' 
ABClimit
&��' 

ABCtarget 
&��' 

lmn

&��'

2008h(�Û) 
 
 
 

(X�) 
C2006 
�H�� 
0.8Cave 5- yr 

 
 
 

    1,190     950     

2008h�2008h�cd� Fcurrent  0.60 3,597 1,330   1,070  

2008h�2009h�cd� Fcurrent  0.65 3,399 1,340   1,070 1,312 

2009h(�Û) Fcurrent  0.60 3,751   1,380 1,160  

2009h�2009h�cd� Fcurrent  0.65 3,515   1,370 1,160  

�

60ABC12�34567�89 

\]iab��Y��oZ�Y��^��¦�N��9: JK?@ LMNO�P

�ilmno1970h©ªiÅ?����B®M�¥M`MO�38�g9: ©Hi�Pi
WX�oÇê´D�ä��25cm��ÖºÍà�"+lmü,L+f`MO�312�NH�
©ÌàiúûýWlmSO�#��OgSN�Çê´D�ä��30cmi�PLjM`±¡
¥L}f`o´D�ä�WÕvOTUV�ÁnLlm¦��¢£¦�O-^��O�326�g

  



�¢£¦�NTUVi�E�oÁ���Ö�Çê´DL}OabÈÉQ�ilr+K4L

ºÍà�Ànw¨iðN�uiNHL�¢£ài�EiÃÚ{���#��Og 

\]�oXh¬s��iV� ¡i¢£�Ã\¦�`MO�U8�gP~�o ¡¢£
Lo��
���W0.08­0.10t_u�OLÜ_MQ���O^w¨¦�N��
�Aàn
�Á¸X��
����²M^¸Lo¢£àiabmiuvNopüKL?X+Ogab

~ÚLw>N¢£�¬iÚxBabÈÉOý^ô�_N¢£ö!iy»�RS�Og 

\]iTUVLjM`o1993hJKi1�jklmnopqrst  TUV

Neoheterobothrium hirameix��yHK�o>H�1996hzJK{|}~W�SO�k
l�nopqrst}��é�CAh}	L+fNg�hix��o2000ht°L¾âO
^?X+f`MO�zß^_`10çLoºÍài30%©u�x�W7k`jÖ�327��
{*JK£LJk`oþ��1Íài50%©u�x�W7kO~Ú�¥M`MO��
()
��$%&' 2009�gklmnopqrstix��TUVL|�O56oTUVº�
�NÖix�¬�TUVi�ä���}Ði3_~_���ÜL}Öõ+O^��K�`

jÖ�P���o¨nKLcdSO-^ofg��Og¯°^±��W��_`MX-^

��#�o�O����
���iwxJK��O^klmnopqrstx��TUV

abLj}*S56o<+X^±�hoEH��O^��K�Og 
�

7.:;<= 
Æ³��(2007) GL LjkOTUVi age length key LhM`��� 18 hNùú

l!abvûÜüýö!Ù÷øÝ��1 12� 
¿��ï�YÁ���YU�±�(2006) ?@ BC(IPLjkOTUViab�Ä�?

@,"$�Ù��
��38�7 13� 
9: (2003) �� 14hNÝ6�
TUV¢£Q�ÚÛÙ÷ø�21pp� 
9: (2005) �� 16hNÝ6�
TUV¢£Q�ÚÛÙ÷ø�55pp� 
9: (2008) �� 19hN	
�ZH[TUVóPôõÚÛö!Ù÷ø�(� 1 7� 
���1YÆ� �Y�+±��1987� 56 X[�PLjkOTUViab�jJK

����ab¢£JK_NTUV»�àix�j}4TUVi�Ù^�ê�56�

2�Ù�12�42 59� 
<=>(2006) �� 17hN	
�ZH[TUVóPôõÚÛö!Ù÷ø�1pp� 
° ���1997� ����Ä�TUVi�jJ^abúã�°��Y+Z � ���

��������<�9 24� 
UDùúl!$%&'�2006� 	
�ZH[TUVóPôõÚÛLjkO\]^áâ�

Ý¶���� 17hN	
�ZH[TUVóPôõÚÛö!Ù÷ø�1 6� 
�+±�(1988) 	
�LjkOTUVi\]LhM`�	��ô�ë�'��343�2 5� 
,-�
æå~[(2003) �� 14h�à�¬nÚÛÙ÷ø�48 p� 

  



�
()��$%&'�2009� 	
�X�óPôõTUVÚÛÙ÷ø��� 18 20hN��
53pp� 

´µ�¡Y¶ZÂ±�1994� ab¢£JKÓN©ª¦5¢�PLjkOTUVix��

<=>�7$%&'�Ù�17�66 71� 
´µ�¡Y£¤ ûYUG¥��2001� ab¢£��JKÓN©ª¦H[�P
TUV

iQRYx��	�¦�67�807 813� 
²³ �2007� �� 18hN	
�ZH[TUVóPôõÚÛö!Ù÷ø�(� 1 5� 
§¨©ªYB¤ «Y¬µ­®Y�+¯°(2007) ±9B�²³´³WÒM`{|_N80

¦
TUVihÌ^�ê�80�2�Ù�18�1 11� 
�

  













U 1LTUV	
�XYZ[\]i> Ýlmni�h�â�p%�,-å~�
�

�� *+ 01 56 80 9: ;� <=> ?@ ) ~

1970 276 523 98 601 207 114 79 53 5 1,956
1971 252 489 93 679 240 151 117 56 4 2,081
1972 335 801 118 747 201 112 92 37 5 2,448
1973 369 780 171 685 156 135 110 35 4 2,445
1974 298 527 136 635 157 157 99 43 12 2,064
1975 368 444 122 521 127 133 126 46 5 1,892
1976 287 357 81 497 129 166 71 50 5 1,643
1977 208 254 87 466 96 222 95 43 4 1,475
1978 215 311 85 478 128 295 112 57 4 1,685
1979 183 372 98 491 112 209 135 60 7 1,667
1980 143 253 113 542 126 172 115 58 12 1,534
1981 179 284 97 554 120 151 102 81 9 1,577
1982 197 338 116 470 121 293 116 72 9 1,732
1983 176 449 132 524 138 257 137 78 10 1,901
1984 256 309 135 452 118 300 152 62 16 1,800
1985 132 171 89 496 149 223 92 49 8 1,409
1986 202 146 89 312 86 168 73 44 9 1,129
1987 118 60 43 222 65 130 67 43 11 759
1988 103 58 40 251 83 208 108 57 14 922
1989 52 48 41 245 86 184 116 58 23 853
1990 41 37 49 286 97 164 99 56 25 854
1991 54 48 46 275 105 212 107 63 34 944
1992 80 173 77 380 122 292 122 72 41 1,359
1993 101 249 99 331 124 300 114 86 39 1,443
1994 119 216 115 355 98 258 146 76 32 1,415
1995 154 289 97 407 124 260 133 93 24 1,581
1996 196 266 91 400 97 187 114 88 20 1,459
1997 161 201 74 291 77 166 107 81 17 1,175
1998 149 218 60 250 55 121 77 49 12 991
1999 122 228 63 231 63 96 59 37 11 910
2000 165 170 60 270 65 74 61 37 7 909
2001 148 172 54 279 85 108 79 44 10 979
2002 113 141 56 295 109 102 57 43 9 925
2003 141 162 69 313 113 122 80 61 9 1,070
2004 125 135 55 256 103 153 102 55 13 997
2005 126 183 55 248 133 116 73 48 9 991
2006 174 223 79 348 164 107 72 45 9 1,221
2007 175 213 92 392 125 121 76 50 9 1,253
2008* 200 226 100 404 140 102 78 53 9 1,312
,-../��012

�

  



U2.TUV	
�XYZ[\]ihÌÝlm�¬�C��
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1 369 364 538 441 596 662 528 760 738 530
2 571 514 661 617 664 634 702 758 783 954
3 221 236 201 250 258 204 209 266 310 348
4 92 103 79 84 109 79 93 97 127 146

5+ 74 98 70 59 79 69 69 73 76 81
)~ 1,327 1,316 1,549 1,451 1,705 1,648 1,601 1,955 2,035 2,060

U3.TUV	
�XYZ[\]ihÌÝlmn�p%�
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1 100 92 150 120 160 185 143 219 201 140
2 276 231 329 299 316 314 338 389 379 450
3 198 197 185 225 228 187 187 253 278 304
4 127 132 111 115 147 111 127 141 175 196

5+ 209 257 204 166 219 200 195 219 215 222
)~ 910 909 979 925 1,070 997 991 1,221 1,248 1,312

U4.TUV	
�XYZ[\]ihÌÝab�¬�C��
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1 1,806 2,156 2,203 2,114 2,260 2,623 2,721 3,140 3,500 2,454
2 1,229 1,145 1,436 1,318 1,332 1,312 1,548 1,750 1,883 2,197
3 533 490 472 577 520 490 501 632 747 833
4 235 236 188 205 246 193 217 221 277 331

5+ 188 224 168 144 178 169 162 167 166 182
)~ 3,991 4,250 4,466 4,357 4,537 4,786 5,148 5,910 6,572 5,998

U5.TUV	
�XYZ[\]ihÌÝlm«¬
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1 0.26 0.21 0.31 0.26 0.34 0.33 0.24 0.31 0.27 0.27
2 0.72 0.69 0.71 0.73 0.80 0.76 0.70 0.65 0.62 0.65
3 0.61 0.76 0.63 0.65 0.79 0.62 0.62 0.62 0.61 0.62
4 0.57 0.66 0.62 0.60 0.67 0.61 0.64 0.67 0.71 0.67

5+ 0.57 0.66 0.62 0.60 0.67 0.61 0.64 0.67 0.71 0.67

U6.TUV	
�XYZ[\]ihÌÝabn�p%�
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

1 379 453 463 444 475 551 571 659 735 515
2 627 584 732 672 679 669 790 892 960 1,121
3 490 451 434 531 479 451 460 582 687 766
4 331 333 264 289 347 272 305 311 391 466

5+ 548 650 487 418 518 490 471 485 482 531
)~ 2,375 2,471 2,381 2,354 2,498 2,433 2,598 2,930 3,255 3,399

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

  



U 7LTUV	
�XYZ[\]ilmn�p%��abn�p%��lmÊ)�%��A
àn�p%��ÞßY¢£ÝºÍà�À�¬�C���j}4��
�����+kg�

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
lmn 910 909 979 925 1,070 997 991 1,221 1,253 1,312
abn 2,375 2,471 2,381 2,354 2,498 2,433 2,598 2,930 3,255 3,399
lmÊ) 38 37 41 39 43 41 38 42 38 39
Aàn 1,682 1,726 1,552 1,574 1,683 1,548 1,632 1,824 2,040 2,324

¢£ºÍà�Àn 177 205 196 209 162 175 188 190 172 135
ÞßºÍà�Àn 1,630 1,951 2,008 1,905 2,099 2,448 2,533 2,950 3,328 2,319
��
��� 1.16 1.16 1.23 1.33 1.45 1.64 1.81 1.82 1.14

�

�

U 8L	
�XYZ[\]QRPLjkO ¡¢£�¬�C��	ù�j}4��$%&'
a%�

�� *+ 01 56 80 9: ;� <=> ?@ )~
1988 93 261 144 1,030 376 26 182 215 45 2,372
1989 56 339 143 928 359 299 121 160 21 2,426
1990 750 356 111 904 365 450 127 224 50 3,337
1991 1,500 219 105 844 249 385 232 124 5 3,663
1992 1,485 169 97 915 187 515 451 251 10 4,080
1993 1,249 171 136 952 260 565 451 705 20 4,509
1994 1,532 443 184 923 321 464 561 854 28 5,310
1995 1,322 949 158 1,010 258 462 330 704 288 5,481
1996 1,169 770 249 884 428 579 317 689 280 5,365
1997 1,145 845 257 795 221 612 312 556 301 5,044
1998 936 365 432 1,499 321 890 335 811 300 5,889
1999 1,086 575 242 1,163 276 1,833 660 701 300 6,836
2000 888 1,063 299 979 261 1,525 416 732 365 6,528
2001 873 507 347 1,158 257 1,439 1,101 907 363 6,952
2002 895 891 240 1,137 199 615 329 736 352 5,394
2003 843 938 171 876 83 1,318 418 829 355 5,831
2004 128 231 230 866 283 1,098 784 740 336 4,696
2005 1,060 569 166 1,219 250 253 471 450 304 4,742
2006 822 815 201 1,789 222 285 512 427 316 5,389
2007 910 335 149 1,306 272 294 481 462 295 4,504
2008 798 403 150 886 231 303 447 49 309 3,576

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

  



U 9Láâ�¨å±¶��UDùúl!$%&' 2006�L}O> Ý�hÝ¢£ ¡áâ
��%�

�
�� *+ 01 56 80 9: ;� <= ?@ ��

2005 47 68 81 9 56
2006 92 99 98 53 73 42 33 71 35 67
2007 74 45 93 53 68 31 46 89 35 59
2008 59 100 53 31 55 80 44 100 31 54

�

�

�

�

U 10Láâ�¨å±¶��UDùúl!$%&' 2006�L¶·X¢£àRÀ�ÚÛ��
�áâ�L}O(�ÅÓ��

��­80 9:­?@ )~

2007 2008 2007 2008 2007 2008
lmn�p%� 997 1,070 256 242 1,253 1,312
¢£�¬�C�� 2,972 2,406 1,532 1,107 4,504 3,513
¢£�¬+lmn 3.0 2.2 6.0 4.6 3.6 2.7
hÌÝ(lm�¬

�Í 417,840 277,339 320,400 252,739 738,240 530,078
ÍÍ 599,667 785,899 183,200 168,516 782,867 954,415
ÆÍ 279,879 311,577 30,500 36,588 310,379 348,165
�Í 111,987 127,276 15,480 19,220 127,467 146,495

hÌÝ¢£àlm�¬
�Í 7,649 4,389 32,164 26,084 39,813 30,473
ÍÍ 13,034 7,904 15,012 18,922 28,046 26,826
ÆÍ 8,409 3,230 3,873 5,366 12,283 8,596
�Í 3,091 1,285 825 1,948 3,916 3,233

¢£àRÀ��½�
�Í 1.83 1.58 10.04 10.32 4.90 5.52
ÍÍ 2.17 1.01 8.19 11.23 3.25 2.65
ÆÍ 3.00 1.04 12.70 14.67 3.84 2.22
�Í 2.76 1.01 5.33 10.14 3.14 2.00
ÇhÌ 2.28 1.12 9.44 10.97 4.29 3.49
W�Q�Á 0.032 0.030

Álm�À½�1.0Í�i¢£àab�¬+th¢£�¬

�

  



U 11Llm«¬L}OeY`íiÇM

F ¶�s 2008 2009 2010 2011 2012 2013 2014
abn�p%� 0.59 0.9Fcurrent 3,399 3,504 3,734 4,116 4,437 4,879 5,320

0.65 Fcurrent 3,399 3,504 3,734 3,946 4,101 4,339 4,562
0.72 1.1Fcurrent 3,399 3,504 3,734 3,786 3,798 3,868 3,924
0.78 1.2Fcurrent 3,399 3,504 3,734 3,636 3,523 3,457 3,386
0.85 1.3Fcurrent 3,399 3,504 3,734 3,493 3,274 3,096 2,931
0.91 1.4Fcurrent 3,399 3,504 3,734 3,359 3,047 2,780 2,545

lmn�p%� 0.59 0.9Fcurrent 1,312 1,370 1,353 1,496 1,609 1,774 1,933
0.65 Fcurrent 1,312 1,370 1,465 1,548 1,606 1,703 1,790
0.72 1.1Fcurrent 1,312 1,370 1,570 1,588 1,591 1,624 1,646
0.78 1.2Fcurrent 1,312 1,370 1,670 1,617 1,567 1,539 1,507
0.85 1.3Fcurrent 1,312 1,370 1,765 1,637 1,535 1,454 1,375
0.91 1.4Fcurrent 1,312 1,370 1,854 1,649 1,499 1,368 1,252

FcurrentoËÇ�ÀhÌ�2Í�iÍ��ËÈÍ��ÉhLjkOÊi��g
��
����RPS�o1999-2007hi���1.42�^§¨_Ng

�

�

�

�

�

U 12L��
����RPS�L}OeY`íiÇM

RPS ¶�s 2008 2009 2010 2011 2012 2013 2014
abn�p%� 1.59 Í��Ë Í��É�� 3,399 3,589 3,950 4,288 4,587 5,005 5,412

1.42 �ËËË Í��É�� 3,399 3,504 3,734 3,946 4,101 4,339 4,562
1.18 �ËËË Í����� 3,399 3,389 3,441 3,491 3,473 3,507 3,534
1.14 %�h�Í��É� 3,399 3,370 3,391 3,415 3,370 3,373 3,374
1.03 �LËÌ%�h 3,399 3,316 3,255 3,206 3,092 3,018 2,952
0.91 �LÏÌ%�h 3,399 3,258 3,106 2,981 2,798 2,649 2,526
0.91* �LÏÌ%�hÁ 3,399 3,258 3,106 3,268 3,321 3,401 3,492
0.80 �LÉÌ%�h 3,399 3,204 2,969 2,776 2,536 2,329 2,165
0.80* �LÉÌ%�hÁ 3,399 3,204 2,969 3,050 3,021 3,000 3,002

lmn�p%� 1.59 Í��Ë Í��É�� 1,312 1,394 1,543 1,675 1,788 1,956 2,113
1.42 �ËËË Í��É�� 1,312 1,370 1,465 1,548 1,606 1,703 1,790
1.18 �ËËË Í����� 1,312 1,338 1,360 1,380 1,370 1,385 1,396
1.14 %�h�Í��É� 1,312 1,333 1,342 1,351 1,331 1,334 1,334
1.03 �LËÌ%�h 1,312 1,318 1,293 1,274 1,226 1,198 1,172
0.91 �LÏÌ%�h 1,312 1,301 1,239 1,190 1,114 1,055 1,006
0.91* �LÏÌ%�hÁ 1,312 1,301 1,046 1,107 1,122 1,150 1,181
0.80 �LÉÌ%�h 1,312 1,286 1,190 1,113 1,014 931 866
0.80* �LÉÌ%�hÁ 1,312 1,286 1,005 1,038 1,025 1,019 1,020

FoËÇ�ÀhÌ�2Í�i2005-2007hLjkOFi���Fcurrent=0.65�^§¨g
N¹_�*�o0.8Fcurrent�0.52�^_Ng

�

�

�

�

�

�

�

�

  



��l� � ��9���� lm¡¢!£�

�

hÌÝYhÝlm�¬ hÌÝYhÝlm�¬LhM`o()a%¾

VPA�AéK+Oüo()a% 2���ß��«¬o 0.2W§¨

hÌÝYhÝab�¬

hÌÝYhÝlm«¬

hÌÝYhÝab�¬

hÌÝYhÝlm«¬

2009hmitc~r Fo 2005 2007hi��sW§¨g
 

2009hiºÍà©ui  009hi5´�Àni§¨ 
hÌÝab�¬Yabn �2008hAàn×1999 2007hi��
���i 
2009hiºÍà©ui
hÌÝab�¬Yabn

��sZ��i��K¢£à�À�¬�150C��� 
 

 2009hi5´�Àni§¨
�2008hAàn×1999 2007hi��
���i
��sZ��i��K¢£à�À�¬�150C���

 
2010hiºÍà©ui  010hi5´�Àni§¨ 
hÌÝab�¬Yabn   �2009h`íAàn×1999 2007hi��
���i 

��sZ��i��K¢£à�À�¬�150C��� 

 2010hi5´�Àni§¨
�2009h`íAàn×1999 2007hi��
���i
��sZ��i��K¢£à�À�¬�150C���

2010hiºÍà©ui
hÌÝab�¬Yabn

 
 
 
2010hi ABCr¨ 2010hi ABCr¨ 

�

�

�

�

�

  



��l� 2 lm¤¥¦§ 
1.hÝhÌÝlm�¬iw¨ 
�1���  
Í 1999­2006 hoçÝÃÂÝÇêë�Ó'&��� a%�Wðñí¨��L¶·XÃ
ÂÝ age length keyL}ÖhÌQ{g 

Î 2007�2008 hoçÝÏÐÝïnWÏÐÝ��ïn��� a%��Êf`ÏÐÝ�¬
L�O�ðñí¨L¶·X¡¥Ý age ÏÐ key��� 2009�L}ÖhÌQ{g 

�2�*+ ­80  
Í þ ®^içÝl! èÝÇêë�Wðñí¨L¶·X¡¥Ý age length key�ÕU�
�hÌQ{�çÝl! èÝlmn�Ñ¸Ò®_gÓ'&�ÓÔ_`MO[QLhM`
oö¢ iÓ'&WÑ¸Ò®_Ng 

3­8ç 9­2ç
Çê+hÌ 1 2 3 4 5+ 0 1 2 3 4 5a

 ¨250 1.00 1.00
250¨300 0.85 0.15 1.00
300¨350 0.11 0.86 0.04 1.00
350¨400 0.83 0.15 0.02 0.42 0.56 0.03
400¨450 0.32 0.64 0.04 0.03 0.51 0.30 0.16
450¨500 0.48 0.43 0.10 0.33 0.53 0.13
500¨550 0.36 0.55 0.09 0.18 0.55 0.18 0.09
550¨600 0.22 0.78 0.33 0.33 0.33
600¨650 0.40 0.60 1.00
650¨700 1.00 1.00

  700¨ 1.00 1.00
hÌÕr	o01uÆç�	^_Ng
cdÕ�ohÌÕr	W�ç�	^
_`MONH���ÍçQo-iU�THNhÌL�W��Ng

 
 

 
 
 
 
 

 
Î 01 LhM`o�lôiÖ´×iØïnYÀÖ¬JK��ïnL�O�çÝ

age weight key�hÌQ{�01 a%�±�*g 
Ù ì4�iÇêë�ÃísW age length key �hÌQ{_N4)^¼>lmjiØï
nYÀÖ¬W age weight key�hÌQ{_N4)�hÌë�LøÚ·�+M-^WÂ
yg 

�3�9: ­?@  
Í 1999­2005hoþ ®^içÝl! èÝÇêë�W9: �2005�±_Xo¿��
K�2006�i age length key�hÌQ{�çÝl! èÝlmn�Ñ¸Ò®_gÓ'
&�ÓÔ_`MO[QLhM`oö¢ iÓ'&WÑ¸Ò®_Ng<=>+K4LUD

ùúl!$%&'içÝhÌë�Ó'&�<=>a%�UDùúl!$%&'a%�±

�*g 
Î 2006 h©ªo	
�ZH[TUVóPôõÚÛ�ÐK�NÞß�¢£àÝh@Ýlm
�¬Ó'&�²³ 2007�9: 2008�;� 2009�W�Òg 

  



2.abnw¨ü 
lmå~�ºç­12 çiÛ~s��ONH�ºçº	WhÌiÕr	^_�ºÍà©u
LhM`abnWw¨_Ng 
ÜÍ�Ýhiab�¬Na,yoPopei��ÑL}Ö 
Na,y = Na+1,y+1 exp (M) + Ca,y exp (M/2) Colm�¬�Mo�ß��«¬ 
ÜÍ�Ýhilm«¬Fa,yo 
Fa,y= ln (º Ca,yexp (M/2) /Na,y) 
ÞÍ©uW�U� �'�^_�ßÍ^ 5+Íilm«¬�Ü_M^§¨_Ng 

N4,y= �C4,y/C4,y + C5+,y� * N5+,y+1 exp (M) + C4,y exp (M/2) 
N5+,y = (C5+,y/C4,y) N4,y        
Å�hiab�¬o 

Na,2008 = Ca,2008/(1 exp( Fa,2007)) * exp (M/2) 
�THNg��hilm«¬o�� 3h�i��^§¨_�F5+,2008oF5+,2008=F4,2008^+O

sWà�_Ng�ß��«¬MoÆ³�2007�L�M 0.2 ^_Ngab�¬JKabnm
i�OBAànir�LÒMNhÌÝéï^�Ù�o©ÕiÔÖ��fNg 
 

hÌ 1 2 3 4 5+
��éï(g) 210 510 920 1,410 2,910
�Ù��%� 0 50 100 100 100
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