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5 ⱥ◓ⱴה♠◐ⱡ꞉◓ⱴה♬ⱱfi☺◌ה▬ⱡ◦◦ה♬ⱱfi◙ꜟ ╩

≤⇔√ ⌂ ╩ ⌂℮≤≤╙⌐⁸ ⅛≈ ⌂ ─ ⌐

∆╢ ─ ╩ ⌂℮╒⅛⁸ ⌐ ─ ╩ ∆╢√╘─ ╩

⇔≡™ↄ ≢─ ─ ╩ ⌂∫√⁹ 

5 ─ │⁸ ⌐⅔↑╢ ─ ╩ ⇔√ ≢⁸

─ ⌐╟╡ ⇔√⁹↓─ ⌐╟╡⁸◒ⱴ ≤♬ⱱfi☺◌─

╩ ⌂∫√⁹▬ⱡ◦◦⌐≈™≡│ ⅜ ≢№╢√╘ ─

│ ⌂╦∏⁸╕√⁸♬ⱱfi◙ꜟ⌐ ⇔≡│ ⌐ ∆╢ ─⌂™ ⅜ ⌐

⌐ ↄ ⇔≡™√√╘⁸ ╩ ™√ ⌐╟╢ ╩ ⌂∫√⁹  

╙℮ ≈─ ≤⇔≡⁸ ≢ ↕╣≡™╢ ≢№╢ ╩ ™√ ⱬ▬☼

⌐╟╢ ╩ ⇔√⁹ ™√ │ 10 ─ ה ♬ⱱfi◙

ꜟ│ ≢№╡⁸♬ⱱfi☺◌≤▬ⱡ◦◦│↓╣⌐ ⅎ≡ ╙ ™√⁹

≢│ ╩ ≤⇔≡ ╩ ⇔√⅜⁸ ⸗♦ꜟ│⁸ ≢

╩ ╢↓≤⅜≢⅝╣┌ ─ ─ ⅝™ ≢─ ╛

⌐ ⌂⸗♦ꜟ≢№╢⁹ 

─ ⌐╟╡⁸ 5 ─ │⁸ⱥ◓ⱴ⌐≈™≡│ 2000

─ ⁸ ∂ ─ ⌐╟╡ 1,771 3,628 2,700 ⁸ ⱬ▬☼

⌐╟╡ 887-20,597 3,423 90% ⁸2008 ⁸♠◐ⱡ꞉◓ⱴ⌐≈™≡

│ ─ ⌐╟╡ 12,297 19,096 15,685 ⁸ ⱬ▬☼ ⌐╟╡

3,565-95,112 14,159 90% ⁸2008 ⁸♬ⱱfi☺◌⌐≈™≡│

─ ⌐╟╡ 907,797 1,888,870 1,343,794 ⁸ ⱬ▬☼ ⌐╟╡ 684,971

8,597,522 1,686,294 90% ⁸2007 )⁸▬ⱡ◦◦⌐≈™≡│ ⱬ▬☼

⌐╟╡ 223,120 1,207,428 417,205 90% ⁸2007 ⁸♬ⱱfi◙

ꜟ⌐≈™≡│

╣ 3,025-3,149 3,069 ⁸

145,973-165,062 154,805 ⁸ ╣╩ ⇔⌂™Ɫ♫꜠◙ꜟ─

14,597-33,012  ( 23,805 )⁸ ⱬ▬☼ ⌐╟╡ 48,616 2,159,104

216,446 90% ⁸2008 ⁸Ɫ♫꜠◙ꜟ╩ ╗ ≤ ↕╣√⁹  

⌐⅔↑╢ 5 ─ ─ ╩ ⇔√⁹∕─ ≢⁸

╩ ⅛≈ ⌐ ∆╢ ╩ ⇔√⁹  

╕√⁸ ⌐ ⇔≡⁸ ┘ ╩ ╗ ꜠ⱬꜟ─

∆╢ ─ ⌐⅔↑╢ ╩ ⌐ ⇔⁸ ╙ ⌐

─ ╩ ⇔≡™ↄ√╘⌐ ⌂ ⌐≈™≡⁸ ⌂ ─ ╩ ∫√⁹ 



Summary  

In addition to nationwide population estimates of five species of large and medium-sized mammals (the 

brown bear, Asiatic black bear, sika deer, wild boar, and Japanese macaque), this study proposes effective 

and efficient methods for understanding population and habitat trends, and also identifies issues for 

maintaining mechanisms for the continual gathering of population/habitat data of wild animals in the 

future.  

The nationwide estimates for the populations of these five species were calculated using summations of 

populations of individuals for each species based on population/habitat surveys in all relevant areas. With 

this method, nationwide numbers of bears and sika deer were estimated. As there is no established method 

for estimating the number of wild boar individuals, summations of estimated populations were not 

performed. Furthermore, because there are areas in Japan that lack data on numbers of Japanese macaques, 

particularly in western Japan, nationwide population estimates were extrapolated from existing data. 

Another means used to create methods for population estimation was the hierarchical Bayes model, with 

which we applied data on the number of captured individuals, which was collected nationwide. The data 

used comprise the number of individuals from hunting and sanctioned capture (for Japanese macaques the 

number of sanctioned captures) for about a decade, with the number of registered hunters added to data on 

sika deer and wild boars. The present survey estimates the size of populations based on nationwide surveys, 

but the model used here is such that if we can determine density indices for each prefecture investigated in 

the future, we will be able to utilize data on population estimates and habitat trends derived from the 

specific prefectures in which there have been significant annual changes in the numbers of individual 

captured. 

Based on the methods above applied to nationwide estimates of populations of the above five species, 

we get a tally of brown bears based on existing data (i.e. survey data released since FY2000; the same 

applies below) that places the population at between 1,771 and 3,628 bears (median of 2,700), with a figure 

of 3,423 individuals with the hierarchical Bayes model (90% confidence interval: 887 to 20,597, FY2008), 

a tally of Asiatic black bears based on existing data of 12,297 to 19,096 individuals (median of 15,685) 

with 14,159 individuals under the hierarchical Bayes model (90% confidence interval: 3,565 to 95,112, 

FY2008), a tally of sika deer based on existing data of 907,797 to 1,888,870 individuals (median of 

1,343,794) with 1,686,294 individuals under the hierarchical Bayes model (90% confidence interval: 

684,971 to 8,597,522, FY2007), a count of wild boars in the hierarchical Bayes model at 417,205 (90% 

confidence interval: 223,120 to 1,207,428, FY2007), a tally for Japanese macaques at 1,436 to 1,540 

groups (median of 1,478 groups; about a 63% survey coverage ratio) with 53,287 to 62,117 individuals 

(median of 57,691; surveyed number of groups: 1,205; about a 51% survey coverage ratio), and through a 

combined estimate of existing data and extrapolation we reach a figure of 3,025 to 3,149 groups (median of 

3,069), and between 145,973 and 165,062 individuals (with the median at 154,805 and a group consisting 



of the numbers of individuals), for an estimate with the hierarchical Bayes model figure of 216,446 (90% 

confidence interval: 48,616 to 2,159,104; FY2008; including lone monkeys). 

In this study we have outlined the surveys undertaken on population trends of these five species of large 

and medium-sized mammals in the various prefectures of Japan. In addition, we have studied effective and 

efficient ways to gather data on such habitat/population information. 

Furthermore, this study outlines specific issues as they relate to basic natural environmental conservation 

studies utilizing state-gathered habitat and related informationðincluding rural and mountainous 

regionsðregarding large and medium-sized mammals, and examines specific measures deemed necessary 

for the continual gathering of population/habitat data of wild animals in the future. 
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 2- 1- 1- 2- 1 ─ⱥ◓ⱴה♠◐ⱡ꞉◓ⱴ─ ─  

(ⱥ◓ⱴ ) 36,915 1992-1997 ▪fi◔כ♩ ☿fi♃(2000)כ

⁷ 4,922 2008 ╛ ─ (2010)

2,224 2005-2008 Ⱬ▪♩ꜝ♇ⱪ (2008)

⁷ 1,039 ⌂⇔

9,102 2006 Ⱬ▪♩ꜝ♇ⱪ (2007)

3,088 2008-2009 Ⱬ▪♩ꜝ♇ⱪ  (2010)

⁷ 626 ⌂⇔

5,427 2006 (2007)

3,504 2005-2007( │2007 ™ ⇔≤ ♃כ♦ (2009)

6,842 1988-2003 ♃כ♦ (2009)

⁷ 153 ⌂⇔

3,088 2006-2008 Ⱬ▪♩ꜝ♇ⱪ (2010)

6,075 1996-1998 (2007)

824 ⌂⇔

377 ⌂⇔

371 2007 ⌂≥⅛╠ ╒⅛(1997)

⁷ 21 ⌂⇔

6,114 1984-1986 2007 ⁸ ⁸Ⱬ▪♩ꜝ♇ⱪ ☿fi♃(2008)כ

2,906 2008 Ⱬ▪♩ꜝ♇ⱪ (2010)

1,507 2002-2003 (2007)

3,119 2006-2007 Ⱬ▪♩ꜝ♇ⱪ (2009)

4,043 1999-2000 (2007)

8,847 2002-2006 Ⱬ▪♩ꜝ♇ⱪ (2007)

7,119 2007-2008 Ⱬ▪♩ꜝ♇ⱪ (2009)

2,409 ⌂⇔

592 ⌂⇔

743 ⌂⇔

1,411 2005-2007 /Ⱬ▪♩ꜝ♇ⱪ (2008)

3,325 1996-2000 (2007)

3,700 1997-2008 (2009)

1,922 2008-2009 Ⱬ▪♩ꜝ♇ⱪ ☿fi♃(2009)כ

719 ⌂⇔

1,475 1996 ⌂≥─ ⅛╠ (2007)

825 2000-2006 ⌂≥⅛╠ (2007)

[ ] 7,000 2004-2005 ☿fi♃(2006)כ

[ ] ☿fi♃(2006)כ

[ ] ☿fi♃(2006)כ

[ ] 686 1993-1995 ☿fi♃(1996)כ

[ ] 142 ⌂⇔

(♠◐ⱡ꞉◓ⱴ 101,364

─◌Ᵽכ ♠◐ⱡ꞉◓ⱴ 92.5%  

 

11

4

7

6  2-1-1-2-2

Swenson et al., 1998; , 2008

 

 ⅜ ↕╣√ ─ ≢╙⁸ ⁸ ⁸ ⁸ ⁸ ≢

│⁸ ╕⅛⌂ ─╖⅜ ↕╣≡™√⁹╕√⁸ ≢│ ≢│ ⅛╠─

╕⅛⌂ ⅜ ↕╣≡™╢⅜⁸ ⁸ ⇔√ ─ ≥♃כ♦ ⁸

─ ╩♃כ♦ ⇔√ ╩ ⌐⁸ ─ ─ ╩
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⇔≡⅔╡⁸ ╟╡ ⌂ ─ ⅜ ↕╣╢↓≤⅜ ↕╣╢⁹  

 

 2- 1- 1- 2- 2 ⌐⅔↑╢ ╩ ∆ ─ ─  

 ─  ─ ─  ─  

(ⱥ◓ⱴ )  
 

  

   
  

  
  

    

    

   
 

   
 

  
  

   
 

   
 

  
  

   ╛ ─  

  
  

  
  

   
 

   ─  

   ⁸ ⁸ ⌂≥  

    

  
  

  
  

  
  

   
 

  
  

  
  

ה ה    ⁸ ≤ ─  

  
 

  

─  13 7 
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2- 1- 1- 2- 2 ⌐ ≠ↄ ─  

ⱥ◓ⱴ 

 ⌐ ≠ↄ≤⁸ⱥ◓ⱴ─ │ 1,771 3,628 2,700 ≤⌂∫

√⁹ 

↓╣│⁸1992 1997 ⌐ ☿fi♃כ─▪fi◔כ♩ ⌐╟∫≡ ↕

╣√╙─≢№╡⁸ ─ 100%╩◌Ᵽכ⇔≡™╢  2-1-1-2-3 ⁹ 

 

 2- 1- 1- 2- 3 ⌐╟╢ⱥ◓ⱴ─  

  1  

  
  

   

 1992-1997 36,915(100%) 1,771  2,700  3,628  

  2008 4,922(13%) 400  800  1,200  

1 │ ⌐ ∆╢ ─ ╩ ∆⁹  

 

√∞⇔⁸ ≢│⁸2008 ⌐ ⌐╟╡↓╣╕≢─ ≤ ─

╠⅛♃כ♦ 400 1,200 ≤ ↕╣≡™╢⁹ ─ 1992 1997 ≤ 2008 ─

≢│ ⅜ ⌂╢√╘⁸ ╩ ⌐ ∆╢↓≤│≢⅝⌂™⅜⁸1992 1997

⌐ ↕╣√ ─ 281 544 ⌐ ═⁸2008 ─ │ 120 650

╒≥ ™ ≢№∫√⁹ 

 

♠◐ⱡ꞉◓ⱴ 

 ♠◐ⱡ꞉◓ⱴ─ ⅜ ─ ⌐ ╡⁸ ≢ ⌂╢ ⌐ ⅜ ↕

╣≡™╢⁹╟∫≡⁸ │ ⅜ 2000 ─ ╩ ╖ →╢↓≤⌐╟

∫≡ ╩ ⇔√  2-1-1-2-4 ⁹∕─ ⁸♠◐ⱡ꞉◓ⱴ─ │⁸12,297

19,096 15,685 ≤⌂∫√⁹ 

  

 ↓╣│ 1 22 ─ ╩ ⇔√╙─≢№╡⁸♠◐ⱡ꞉◓ⱴ─ ─ 84%╩

◌Ᵽכ∆╢ ≢№╢  2-1-1-2-1 ⁹╕√⁸ ╡─ ─ ─ ╩ ⇔√

≤ ┘ ⅛╠ ╖√⁹⇔⅛⇔⁸↓─ │⁸ ╛ ⅜

⌂╢ ╩ ⌐ ╩ ⇔√╙─≢№╢√╘⁸№ↄ╕≢ ≤⇔≡ ⌐ ⇔

√⁹ 

↓╣╕≢ ↕╣√♠◐ⱡ꞉◓ⱴ─ ≤⇔≡│⁸1992 ⌐♠◐ⱡ꞉◓ⱴ─

↕╣≡™√ ─ ≤ ⌐ ─ ╩ ∂╢↓≤≢ 8,400

12,600 ≤ ↕╣≡™╢ ☿fi♃כ 1992 ⁹╕√⁸ ∂
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≢ 1980 1988 ─ ─ ⅛╠ ה 1970 ─ ╩ ⇔≡ 10,441

≤ ⇔≡™╢ ☿fi♃כ 1992 ⁹2007 ⌐│⁸1992 ≤ ⌐

↕╣≡™√ ─ ≤ ⌐ ─ ╩ ∂≡ 6,766 27,066

≤ ⇔≡™╢ ☿fi♃כ 2007 ⁹╕√⁸2007 ⌐│ ↕╣

≡™√ ─ ╖ →╩⁸ ─ ⅜№╢ ─ ⅜ ─ ⌐ ╘╢

0.394 ≢ ∆↓≤⌐╟∫≡⁸17,575 19,381 ≤ ⇔≡™╢

☿fi♃כ 2007 ⁹⇔⅛⇔⁸ⱥ◓ⱴ≤ ⌐⁸ ─ ⅜ ⌂╢√╘⁸ ─

≤ ─ ╩ ⌐ ∆╢↓≤│≢⅝⌂™⁹  

 ╙⁸ ≤ ⌐ ─ ⌐╟╢ ⅛╠ ╩ ∆╢√╘⌐│⁸

─ ╩ ⌐ ∑╢◌Ᵽכ ╩ ∫√ ≢─ ─ ⌂ ⅜

╘╠╣╢⁹  

 

 2- 1- 1- 2- 4 ⌐╟╢♠◐ⱡ꞉◓ⱴ─  

 (km2) 
 

   

 2,224 601  1,019  1,437  

 9,102 1,343  1,720  2,097  

 3,088 401  633  896  

 5,427 892  892  892  

 3,504 1,507  1,507  1,507  

 6,842 857  1,229  1,600  

 3,088 85  204  323  

 371 30  30  30  

 6,114 1,052  1,160  1,268  

 2,906 740  740  740  

 1,507 700  700  700  

 3,119 371  608  845  

 4,043 403  403  403  

 8,847 1,314  2,218  3,113  

 7,119 1,228  1,329  1,430  

 1,411 173  249  324  

 3,325 226  369  512  

 3,700 171  171  171  

 1,922 104  186  269  

 825 10  10  10  

ה ה  7,000 300  520  740  

 85,483 12,297  15,685  19,096  

◌Ᵽכ  84% 
   

β ⁸ ⁸ ─ ⌐≈™≡│ ⇔√ ≢│⌂™↓≤≤⁸ ⅜ ⌂ↄ ─

⌐ ⅎ╢ ⅜ ⌂™√╘⁸ ─ ─ ─ ⌐│ ⇔⌂⅛∫√⁹  
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 2- 1- 1- 2- 1 ─ ─  
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2- 1- 1- 3 ♬ⱱfi☺◌  

2- 1- 1- 3- 1 ─  

1994

, 1999 1999

2010

2-1-1-3-1

2-1-1-3-4  

 

1995 1997

, 1998

 

2001 8 2002 2006 9

2007 10 1

2002 2006 2007

2-1-1-3-1 2005

, 2006

 

 

                                                   
1
 2007 ⌐ ⅜ ╦╣√√╘ 10 ─ ─ ⅜ ╣√⁹↓─√

╘ 2007 ╕≢ 9 ─ ⅜ ╘╠╣⁸2008 ⅛╠ 10

╩ ∆╢ ╙№∫√⁹  
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2- 1- 1- 3- 1 ♬ⱱfi☺◌─ ╩ ⇔√↓≤⅜№╢  
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2- 1- 1- 3- 1 ╩ ⇔√  

   

 

2003 1 

2004 3 

2005 5 

2006 6 

2007 9 

2008 1 

2009 2 

  27 

⌐╕√⅜╢  

1995 1997 1 

2001 2006 1 

2004 2005 2 

2004 2006 1 

2006 2007 1 

2008 2009 2 

  8 

  35 

 

, 2005

2-1-1-3-2

2-1-1-3-2 Maruyama, 

1992  , 2006

2-1-1-3-3

 , 

2007
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Yamamura et al. , 2008

 

 

, 1997

 , 1993  

 

2-1-1-3-3  

 

2- 1- 1- 3- 2 ─ ≤⌂∫√  

  

 14 

 6 

+ +  4 

+  3 

◄▪◌►fi♩  2 

+  2 

ꜝ▬♩☿fi◘☻  1 

+  1 

⁸  1 

+  1 

▪fi◔כ♩  1 

 34 
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2- 1- 1- 3- 2 ⌐ ™╠╣√  

 

ךּ ṇ

  (1)

  (14)

  (1)

  (2)

  (4)

  (3)

  (6)

  (1)

  (2)

ṇ   (1)
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2- 1- 1- 3- 3 ─  

    

 

 

 

ה   

ה  

ה  

ה  

ה  

 

22.5ha 

10 11ha 

10 11ha   

5ha      

5ha      

 

50±6% 

50±7% 

70±13% 

70±17% 

98±18% 

⇔ ─ ╩ ↄ  

1997 ◌⸗◦◌ ─ ⌐

⅔↑╢ ─ 36 2

175-185  

◄▪ꜞ▪ꜟ

◌►fi♩ 

             

170-200 k   37 42  

4-5 k     60 75  

™ ⇔ ≤─ ⌐╟╢  

ה ה ה 1993 ♬

ⱱfi☺◌─ ◌►fi♩≤ ™ ⇔◌►fi♩

─ 33 1 1-8  

 

 

◦◌─      

4 k      36 232 104  

 16 k     46 1.57 102  

≤─  

2007 ─ ─

⌐╟╢◦◌ ─

⌐╟╢ ─√╘─

─

441 34-36  

 

FUNRYU Pa 

 

93.1 106.9  

Taylor&Williams ≤─  

2007 ─ ─

⌐⅔↑╢◦◌ ─

⌐╟╢ ─√╘─

─

441 36-43  
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2- 1- 1- 3- 4 ⌐╟╡ ↕╣√ ┘ ≤⌂∫√ ⁸  

 
(k ) 

 ( ) 
(

) 

ה  

  

 

 45,751 542,848 327,168 805,090 

ꜝ▬♩☿fi◘☻╩

≤⇔√ⱬ▬☼ ◓ꜝⱨ

╖ ╡  

2005 2008 Yamamura et.al. 2008  

         

 2,785 6,050 5,000 7,100 
Ⱬꜞ◖ⱪ♃כ ⅛╠

─◦Ⱶꜙ꜠כ◦ꜛfi  
2007 2009 2007  

 427 1,872 1,872 1,872  2007 2007 2008  

         

 12 10       

 1,475 113       

         

 1,284 9,916 7,953 11,879 ◄▪☿fi◘☻  2005 2006 2006  

 3,286 7,604 7,604 7,604  

1995

1997 

1997 
☿fi♃כ 1998 ⁸

2007  

 950 4,199 4,199 4,199  2007 2008 2008 ⁸ 2007  

 573 5,395 5,395 5,395 ⁸  

2008

2009 

2009 ─◦◌ 2006 ⁸ 2009  

 326 1,817 930 1,629  2009 2009 
2010 ⁸

☿fi♃כ 2010  

 
654 4,100 3,700 4,500  

2004

2005 

2007 2007 ⁸ ╒⅛ 2008  

 597 205       

 86 23       

 182 44       

 2,468 13,300 11,700 15,300 ⁸ ⁸  2006 2008 2008  

ה 26,087 26,087 26,087 3,169   2008 2009 2009  

 6,192 61,600 61,600 61,600  2004 2006 2006  

 3,375 10,264 8,288 11,675 ▪fi◔כ♩  2007 2008 2008  

 4,175 20,468 4,347 36,589  2007 2008 ─╖  2008  

 1,196 3,300 1,800 4,800 
⁸

▪fi◔כ♩  
2005 2007 2007  

 3,802 53,052 53,052 53,052  

2004

2005 

2007 2007  

 1,939 26,299 26,299 26,299 ⁸ ⁸  2007 2009 2005  

 3,424 27,500 26,000 29,000  2005 2008 2009  

 283 1,600 1,425 1,775 ⌂≥  2006 2007 ╒⅛ 2007  

 4,932 57,750 43,600 71,900 ⁸ ⁸  2005 2007 2007  

 2,767 47,260 0 124,266 ⁸  

2008

2009 

2010 
2007 ⁸

☿fi♃כ 2010  

 
3,001 15,714 15,714 48,352  2007 2008 2010  

 1,448 1,178       

 776 682 682 682 ⁸  2006 2007 
─╖  2007 ⁸

☿fi♃כ 2009  

 2,190 6,739       

 2,375 22,567 10,264 34,930  

2006

2007 

2008 2008  

 589 2,607 2,607 2,607  2006 2007 
☿fi♃כ 2006 ⁸

2007  

 2,886 12,770 12,450 13,150 
⁸ ◌꜠fi

כ♄  
2003 2007 

2001 ⁸ 2007  

 509 1,017 405 1,629  2006 2007 
─╖ 2007 ⁸ 

☿fi♃כ 2007  

 1,671 10,000 10,000 10,000  2007 2008 ─╖  2008  

 4,112 46,909 30,363 63,455  2007 2008  ( ) ♩ꜝ☻♩ 2008  
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 1,101 10,500 10,500 10,500  2004 2007 
☿fi♃כ 2005 ⁸

2007  

 44 11       

 1,060 60,183 48,944 71,421  

2001

2006 

2002⁸

2006⁸
2007 

 ☿fi♃כ 2002 ⁸ 

☿fi♃כ 2006 ⁸

☿fi♃כ 2006 ⁸

2007 ⁸ 2007  

 2,566 45,733 45,733 45,733  2006 2007 2007  

 3,664 84,684 28,135 142,485  

2001

2006 

2007 

≤─

2007 ⁸  ☿fi

כ♃ 2008  

 4,212 82,016 47,849 116,183  2009 2010  ☿fi♃כ 2010  

 
2,848 23,736 23,736 23,736 

16 ─ ♃כ♦─

⅛╠ ╩  
2004 2007 

 2005 ⁸

2007 ⁸  

2009 ⁸

☿fi♃כ 2010  

 6 10       

 

2- 1- 1- 3- 2 ⌐ ≠ↄ ─  

─♬ⱱfi☺◌─ ╩ ∆╢√╘⁸ ⅜ ∫√ ─ ╩ ╘

√⁹ ─ ╡⁸ ≤⇔≡│ ™⅜♬ⱱfi☺◌─ ─ ⅜ ╦╣≡™⌂™ ⅜

╕╣╢↓≤ 5km ⱷ♇◦ꜙ 7,344 ⌐ ⇔⁸ 5km ⱷ♇◦ꜙ 6,743 ≢⁸

⌐ ∆╢ ─◌Ᵽכ ⅜ 91.8% ⁸ ≤⌂╢ ⌐ ─ ╛

⅜ ╕╣╢↓≤⁸ ⅜∕╣∙╣ ⌐ ╦╣ ⅜ ⌂╢↓≤⁸ ⅛╠

╩ ∆╢⌐№√∫≡─ ⅜∕╣∙╣ ⌂╢↓≤╩ ⌐ 2000 ⌐

↕╣√ 2-1-1-3-3 ╩ ⌐ ↕╣√ ╩ ⇔√⁹∕─ ⁸ ─♬

ⱱfi☺◌─ │⁸907,797 1,888,870 1,343,794 ≤ ↕╣√⁹ 
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2- 1- 1- 3- 3 2000 ⌐ ╩♃כ♦√╣↕ ™≡ ─ ⅜ ╦╣√  
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2- 1- 1- 4 ▬ⱡ◦◦ 

2- 1- 1- 4- 1 ▬ⱡ◦◦─ ≤ ─  

 ⁸42 ⇔√▬ⱡⱩ♃─ ≤↕╣╢ ╩ ↄ ≢▬ⱡ◦◦─

⅜ ╠╣≡™╢⁹∕─℮∟ ╩ ⌐ ⅜ ↕╣≡⅔╡⁸ │ ⌐

⅔™≡╙ ↕╣≡™╢⁹2011 11 ⁸33 ≢ ⅜ ↕╣≡™╢

2-1-1-4-1 ⁹ 

 6 ─

☿fi♃כ 2004 ⌐╟╢▬ⱡ◦◦─ ╩╖╢≤ 2-1-1-4-1 ⁸

≢│ ╩ ⅝╒╓ ⌐ ⅜ ⇔≡⅔╡⁸ ≢│ ╛ ⌂≥

⁸ ┼╙ ⅜ ⇔≡™╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 1- 1- 4- 1 ▬ⱡ◦◦─ ≤ ─  
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2- 1- 1- 4- 1 ⌐╟╢  

▬ⱡ◦◦

*

11

0

0

51 ủ -
▬ⱡ◦◦

20 10

0

0

248 ủ 20,000
▬ⱡ◦◦

22 10

1998 ─ ≤

1.178 ⁸ ╟╡

107 ủ 15,019

▬ⱡ◦◦

22 4

2000 ─ ≤

1.178 ⁸ ╟╡

105 ủ 25,000
▬ⱡ◦◦

20 3 25

2004 ─ ≤

1.178 ⁸ ╟╡

184 ủ -

▬ⱡ◦◦

22 10

59 ủ -
▬ⱡ◦◦

20

46

36

54

50

27

46 ủ -
⁷ ▬ⱡ◦◦

21 11

197 ủ -
▬ⱡ◦◦

22 10

187 ủ -
▬ⱡ◦◦

19 7

345 ủ -
▬ⱡ◦◦

21 10 15

321 ủ -
▬ⱡ◦◦

22 3

319 ủ -
▬ⱡ◦◦

22 9

119 ủ 1,500 6,000
 ▬ⱡ◦◦

19 7

│ ┼─ ⅝ ╡ ⌐

╟╢

229

162

215

62 ủ 9,545
▬ⱡ◦◦

19 3

2000 ─ ≤

1.178 ⁸ ╟╡

342 ủ -
▬ⱡ◦◦

22 10

136 ủ -
▬ⱡ◦◦

22 4

186 ủ -
2 ▬ⱡ◦◦ 1

21

169 ủ -
▬ⱡ◦◦

19

264 ủ -
▬ⱡ◦◦

19 3 20 10

272 ủ -
2 ▬ⱡ◦◦

19 4

364 ủ -
▬ⱡ◦◦

19 3

231 ủ -
2 ▬ⱡ◦◦

19 3

177 ủ -

▬ⱡ◦◦

19 4

59 ủ -

▬ⱡ◦◦

19 3

308 ủ -

2 ▬ⱡ◦◦

19 4

342 ủ 28,211
▬ⱡ◦◦

19 3 20 10

1996 ─ ≤

1.178 ⁸ ╟╡

188 ủ -
(▬ⱡ◦◦) 2

19 3 12

109 ủ -
2 (▬ⱡ◦◦)

19 3

187 ủ -
(▬ⱡ◦◦)

19 3

284 ủ -
▬ⱡ◦◦

20 11

277 ủ -
▬ⱡ◦◦ 2

19 3

329 ủ -
▬ⱡ◦◦

20 10

323 ủ -
▬ⱡ◦◦

19 9

55

◌Ᵽכ ╩ ↄ 100.0% 89.5% 11.3%

99,275 103,775

⁷* 6 ─2003 ─ ╟╡  
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2- 1- 1- 4- 2 ╖ →⌐╟╢  

╩ ⇔≡™╢ 33 ─℮∟⁸ ─ ⌐▬ⱡ◦◦─ ╩

⁸ ⇔≡™╢─│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─ 6 ─╖

≢№╢ 2-1-1-4-1 ⁹ ≤ ⌐⅔™≡│⁸ ⌐ ╩ ⇔≡

™╢↓≤⅛╠⁸ ⌐ ⇔√⁹ ⌐⅔↑╢ ─ │⁸ ⁸ ⁸

⁸ ⁸ ─ 4 │⁸ Ɽꜝⱷכ♃≤ ╩ ™≡ ╩ ⇔⁸

│▬ⱡ◦◦─ ⌐ ⇔™ ╩ ≤⇔√▪fi◔כ♩ ⅛╠ ⇔≡™√⁹

⌐⁸ ─ ⌐≈™≡╕≤╘√⁹  

2- 1- 1- 4- 2- 1 Ɽꜝⱷכ♃≤ ╩ ™√  

⁸ ⁸ ⁸ ⅔╟┘ ─ 5 ≢│⁸ ⱴ♬ꜙ▪ꜟ

▬ⱡ◦◦ ☿fi♃כ 2001 ─ ⌐ ↕╣≡™╢▬ⱡ◦

◦─ 1.178 2-1-1-4-2 ╩ ™≡ ╩ ⇔≡™╢⁹ │⁸ ─

╩ ╡ ⇔≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸◦Ⱶꜙ꜠כ♩─ ≤ ─

≤─♩꜠fi♪╩ ⇔≡ ∆╢ ╩ ⇔⁸◦Ⱶꜙ꜠כ♩⌐╟∫≡ ╠╣

√ ╩ ⌐ ™≡™╢─≢№╢⁹  

 

2- 1- 1- 4- 2 ▬ⱡ◦◦─ ─  

─  0.40 

─  0.60 

○♩♫─  0.70 

ⱷ☻─ ─  2.20 

 1.00 

≢─   0.20 

○♩♫─   1.00 

 12.00 

 

 ∟⌂╖⌐⁸ ⌐⅔↑╢ │ 20,000 ⁸2010 ⁸ │ 15,019

⁸2010 ⁸ │ 25,000 ⁸2008 ⁸ │

1,500 6,000 ⁸2007 │ 9,545 ⁸2007 ⁸ │ 28,211

⁸2008 ≤ ⇔≡™╢⁹  
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2- 1- 1- 4- 2- 2 ⅝ ╡ ╩ ™√  

 ≢│⁸ ⁸ ⅔╟┘ ─ ─ ⌐ ⇔™ ╩

⌐ ⅝ ╡ ╩ ™⁸ ⌐ ╩ ⇔≡™╢⁹1999 2000 ⌐╟

╡ ⇔√ ─▬ⱡ◦◦─ │⁸1,700 3,500 ⁸2005 ≢│ 1,500 6,000

≤⇔≡™╢⁹  

 ⅝ ╡ │⁸ ─▬ⱡ◦◦─ ⌐ ∆╢ ה ⌂╙─≢№╡⁸

⌂ ─ ─ ╕⅛⌂♩꜠fi♪ ⌐ ∆═⅝≢№╢⁹ 

2- 1- 1- 4- 3 ╕≤╘ 

⅜ ⇔≡™╢ ⅛╠─ ╖ →≢│⁸ ⌐⅔↑╢ ╩ ↄ ▬

ⱡ◦◦ ⌐ ∆╢ ╩ ⇔√ ◌Ᵽכ │⁸ 11.3 ≤ ↄ⁸

╩◌Ᵽכ⇔≡™╢≤│ ™⅜√™⁹↕╠⌐⁸▬ⱡ◦◦╩ ≤⇔√ ─

⌐≈™≡│⁸™ↄ≈⅛─ ╖⅜№╢╙──⁸ ╩ ≤⇔√ ≢ ⌂

⅜ ↕╣≡™⌂™─⅜ ≢№╢⁹ ╩ ⇔≡™╢ ≥─ ⌐⅔™≡⁸

─ ╩ ∆╢↓≤⅜ ≢│⌂ↄ⁸ ╩ ∆╢√╘ ─

╩ ╘╢√╘ ─ ≤⇔ ⇔≡™╢⌐∆⅞⌂™⁹  

↓─√╘⁸▬ⱡ◦◦⌐⅔™≡│ ─ ≢ ⇔√⁸ ⌐╟╢

⅛╠ ─ ╖ →⌐╟╢ │ ╦⌂⅛∫√⁹ 
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2- 1- 1- 5 ♬ⱱfi◙ꜟ  

 ─ ─ ╩ ™≡⁸ ─ ╖ →⌐╟╢

♬ⱱfi◙ꜟ─ ╣ ה ≤ ╣ ה ─ ⁸ ⌐╟╢ ╩

♃כ♦⁹√∫⌂ ─ ╣│ 2-1-1-5-1─ ╡≢№╢⁹  

⇔√ ╩ ⇔⁸ ⌐⅔↑╢ ╣ ה ─ ה

╛ ⁸ ╣ ה ─ ╩ ⇔⁸ ≤ ╩ ⇔√⁹↓╣

╠─ ╖ →⌐╟╡ ה ─ ╩ ⌂∫√⁹╕√⁸∕─ ─ ≢─ ⌐ ≠

™≡ ∆╢ ⁸ ─ ╙ ⇔√⁹  

─ ╩ №╢™│ ╣─ ─ ⅛╠ ∆╢√╘⌐⁸

⌐ ↕╣≡™╢ ╠⅛─ ╩ ≈ ╣─ ♃כ♦╣ ╩♦☺♃▬☼⇔√⁹

╕√⁸ ─ ≤⇔≡⁸₈ ─ ╩ ≤⇔√ ╣ ▪fi◔כ♩ ₉╩

⇔⁸ ╩ ⇔√ ⁹ ─ ╣─ ≤▪fi◔כ♩ ─

╩ ╦∑≡⁸ ╣ 5kmⱷ♇◦ꜙ♦כ♃╩ ⇔√⁹ ╣ ⱷ♇◦ꜙ♦כ♃≤

⌐╟╢ ╠⅛♃כ♦╣ ⌐⅔↑╢ ◌Ᵽכ ╩ ⇔√⁹  

╣ ⱷ♇◦ꜙ─℮∟⁸ ─ ⌂╦╣≡™⌂™ ╩ ⇔√≤↓╤⁸

⅜ ⌐ ╘╢ ⅜ ⅛∫√↓≤⅛╠⁸ ╣ ה ⌐ √∫≡

│ ╩ ⇔√ ⌐╟╢ ╩ ⌂℮↓≤≤⇔√⁹⌂⅔⁸ 1,500m ─

─ │♬ⱱfi◙ꜟ⅜ ⇔≡™⌂™≤ ⅎ╠╣╢↓≤⅛╠⁸↓─╟

℮⌂ │ ─ ⅛╠ ∆↓≤≤⇔⁸ ╡─ ╩ ⅜ ⌂ ≤⇔≡

╩ ⌂∫√⁹ ⁸│♃כ♦ ─ ─ №╢™│ ╠⅛♃כ♦╣

─ ╣ ה ╩ ⇔√⁹ ⅛╠ ⌐╟╢ ╣ ה

╩ ⌂∫√⁹  

⌂⅔⁸ ≢ ℮ │ ╣╩ ∆╢ ≢╡⁸Ɫ♫꜠◙ꜟ ╣╩ √○♩♫

─○☻ │ ™√⁹ 

 



 

- 24 - 

 

5km

 

2- 1- 1- 5- 1 ♬ⱱfi◙ꜟ─ ╣ ה ♃כ♦─ ─ ╣ 

2- 1- 1- 5- 1 ─  

2- 1- 1- 5- 1- ♃כ♦ 1 ה  

▪ ─  

╩ ⌐ ⌐⅔↑╢ ╣ ה ─ ╩ ⇔√⁹  

⇔√ │ ─ ─ ⁸ ⁸

⁸ ≢⁸↓─℮∟⁸ ≢⅝√ ─℮∟ ─╙─╩ ™≡⁸

╛ ⁸ ╩ ⇔√⁹⌂⅔⁸ ─ ⌐№√╡⁸ ─ ╩ ⌂∫√⁹  

ü ⌐ ╣ ה ⅜ ↕╣≡™╢ │∕─ ╩ ⇔√⁹ ╣

╛ ⅜ ↕╣≡™⌂™⅜⁸ ╣≤ ╣◘▬☼─ ⅜ ↕╣≡™╢

│⁸∕╣╩ ⇔≡ ⇔√⁹╕√⁸ ∂ ≢ ─ ⌐ ↑≡

↕╣≡™╢ │⁸ ╣ ╩√╟╡⌐ ∂ ╣⅛ ⌂╢ ╣⅛╩ ⇔≡

╣ ⁸ ╩ ⇔√⁹  

ü ⌐│ ─ ─ ≤ ─ ⅜ ↕╣≡™╢⁹↓╣│⁸ ◌►fi♩─

≤⇔ ╩ ⇔≡™╢ ╛⁸ ╠⅛─ ⌐╟╢ ╩ ⇔≡™╢ ⌂≥⁸

↕╕↨╕≢№╢⁹ ─ ≢│⁸ ⌐ ↕╣≡™╢ ╣ ה ─

─ ≤ ─ ╩∕─╕╕ ⇔⁸₈ ₉₈ ₉≤⇔≡ ⇔√⁹╕√⁸

⅜ ≢─╖ ↕╣≡™╢ │ ╩ ⇔√⁹ ╣ ה ─
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─ ⌐│⁸ ─ ┘⌐ ╩∕╣∙╣∕─╕╕ ⇔√⁹  

ü ⌐╟∫≡│ ╣ ─╖⅜ ↕╣≡™√╡⁸ ─ ╣⇔⅛ ⅜ ↕╣

≡™⌂™ ⅜№╢√╘⁸ ╣ ≤ │ ∏⇔╙ ⇔⌂™⁹⇔√⅜∫≡⁸

⌐ ∆╢ ╣ ╩ ⇔√⁹  

ü ─ │ ₁≢№╡⁸ ⌐│ 1990 ⇔™ ⅜

⌂╦╣≡™⌂™ ╙№╢⁹№╕╡ ™ │ ─ ╣ ה ─ ╩

∆╢⌐│ ≢№╢≤ ⅎ⁸ ─ ⌐ √∫≡│ 2000 ⌐ ה

↕╣√ ╩ ™√⁹⌂⅔⁸2000 ⌐ ↕╣√ ─♃כ♦╢⌂≥≥╙─

⌐ 1999 ─ ⅜ ╕╣≡™╢ ╙ 2000 ─ ≤⇔≡ ∫

√⁹ 

ü ─ ╩♃כ♦⁸ ∆╢↓≤≤⇔√⅜⁸ ⌐ ╣ ─ ╩ ∆╢

⌐⁸ ╡╟♃כ♦─ ↄ≡╙ ─ ╢№⅜♃כ♦™ ╛

╛ ⅜ ╠⅛⌂ │⁸∕∟╠╩ ⇔√⁹  

 

▬ ─ ™ ⌐╟╢ ╣ ה ─ ─  

 ╣ ה ─ │ ╛ ╩ ╦⌂™ ╣ ה ╩╕≤╘

√╙─≢№╢⁹↓╣≤│ ⌐⁸ ─ ™ ה ⌐╟╢ ה ─

╩ ⇔√⁹↓↓≢│⁸ ≢─ ⌐╟╡ ⌐ ↕╣≡™╢ ╣ ≤ ╩

⅜ ™╙─≤⇔⁸ ╣─ ⅜ ↕╣≡™⌂™ ╛ ⌐⅔↑╢ ⌐ ≠

⅛⌂™ ╣ ╛ ╩ ⌐╟╢╙─≤⇔√⁹  

ü ╣ ⌐ ⇔≡│⁸ ─ ה ⌐╟╢ ╣─ ╛ ─ ─╒

⅛⁸ ⌐╟╡ ⌂ ╛ ╛ ⁸

◌꜠fi♄⁸כ ▪fi◔כ♩ ⌐╟∫≡ ↕╣≡™╢ ╣

╩₈ ╣ ₉≤⇔√⁹  

ü ⌐ ⇔≡│⁸ ╣⅜ ↕╣√ ≢─ ◌►fi♩⌐ ≠ↄ╙─╩₈

₉≤⇔√⁹  

ü ─ ≢│⁸ ⇔™ ⅜ ≢⅝∏ ╣ ה ─ ⅜ ⌂ ⁸

№╢™│ ⌐ ∆╢ ⌂ ╣ ה ⅜ ⌂ │ ⅛╠

™√⁹ 

 

⌂⅔⁸ ⌐╟∫≡│ ─ ⅜⌂ↄ≤╙ ≢ ⅜ ╦╣≡™╢

╙№╢─≢⁸ ─ ╣ ה ⅜ ╣ ה ─ ≤⌂

∫≡™⌂™ ╙№╢⁹ 

 

► ◌Ᵽכ ─  
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⌐⅔↑╢ │ ╩ ≤⇔≡™⌂™ ╙№╡⁸∕─ │

2-1-1-5-2─ │ ─ ─ ≤⌂╢⁹∕↓≢⁸ ─ ─ ⁸⅔╟┘

⅜ ─℮∟─≥─ ─ ⌂─⅛ ∆╢√╘⌐⁸ ◌Ᵽכ ╩ ⇔√⁹

↓↓≢│⁸ №╢™│ ╣ ⅜ ╣ ⌐ ╘╢ ╩ ◌Ᵽכ

≤∆╢↓≤≤⇔⁸ ≤ ╣ ▪fi◔כ♩ ⌐╟╢ ╣ ╩ ™≡⁸

◌Ᵽכ ╩ 5kmⱷ♇◦ꜙ ≢ ⇔√⁹ │ ─≤⅔╡≢№╢⁹  

ᵑ ₈ ╣⌐ ∆╢ ╠⅛─ ₉ ⁸ ⁸ ⱷ♇◦ꜙ⁸ ⱳ

▬fi♩⌂≥ ╩♦☺♃▬☼⇔√⁹↓╣╠⌐⅛⅛╢ 5kmⱷ♇◦ꜙ╩₈ ⅜ ╣╩

⇔√ⱷ♇◦ꜙ ╣ ⱷ♇◦ꜙ ₉≤⇔√⁹╕√⁸ ≢ ⇔√

─ ╩ ≤⇔√₈ ╣ ▪fi◔כ♩ ₉ ⅛╠⁸5km ⱷ

♇◦ꜙ ─ ╣ ╩ ⇔√ 4-2 ⁹↓─ ╣ ⱷ♇◦ꜙ≤

╣ ▪fi◔כ♩ ─ ╩ ⌡√╙─╩₈ ╣ №╡₉ⱷ♇◦ꜙ≤⇔

√⁹ 

ᵒ ₈ ╣⌐ ∆╢ ╠⅛─ ₉─℮∟⁸ ₁─ ⅜№╢ 1 ─ ⌐

∆╢⅛⁸╙⇔ↄ│ ⌂╢ ╛ⱷ♇◦ꜙ≢№∫√≤⇔≡╙∕╣⅜

─ ╣ ─ ╢™≡∫⌂⌐♃כ♦ │⁸ ╣ ╩ ℮╙─≤⇔

≡ ⇔⁸↓╣╠⅜ ≢╙⅛⅛╢ 5kmⱷ♇◦ꜙ╩₈ ╣ ⱷ♇◦ꜙ₉≤⇔√⁹

⌐ ╩ ℮₈ ╣⌐ ∆╢ ╠⅛─ ₉╩ ⇔⁸↓╣╠⅜

≢╙⅛⅛╢ 5kmⱷ♇◦ꜙ╩₈ ⱷ♇◦ꜙ₉≤⇔√⁹  

ᵓ ₈ ╣ №╡₉ⱷ♇◦ꜙ ⌐ ╘╢₈ ╣ ⱷ♇◦ꜙ₉₈ה ⱷ♇◦

ꜙ₉─ ╘╢ ╩ ◌Ᵽכ ≤⇔≡ ⇔√⁹⌂⅔⁸↓↓≢│ ╛

─ │ ╦∏⁸∆═≡─ ╩ ™√⁹2000 ⌐ ⅜ ╦╣≡™╢

─ ─╖╩ ⇔√⁹  

ᵔ ─ⱷ♇◦ꜙ⌐≈™≡│⁸ ⱷ♇◦ꜙ─ ─⅛⅛╢ ⌐ ⇔√⁹

ⱷ♇◦ꜙ─ ⅜ ─ ⁸ ─ ™ ⌐ ⇔√⁹↓─ │

─ ╩╕≤╘≡ ∆╢ ⌐ⱷ♇◦ꜙ─ ╛ ↑╩ ∂↕∑⌂™√╘⌐

⌂∫√⁹⇔√⅜∫≡⁸ ⌐ ↕╣≡™╢ ─ⱷ♇◦ꜙ ≤

│ ⇔⌂™ ⅜№╢⁹  

 

♃כ♦─  ≢│⁸ ─ ╣ ⁸ ⅜ ↕╣≡™╢ ≢№∫

≡╙ ◌Ᵽכ ⅜ 100%⌐⌂╠⌂™↓≤⅛╠⁸∕─╟℮⌂ ─ ◌Ᵽכ

╩ 100%≤⇔≡ ∫√⁹ ◌Ᵽכ ⅜ 100%⌐⌂╠⌂™ ≤⇔≡ ⌐ ─ ⅜ →╠

╣╢⁹ 

ü ─ ╩ ⌐ ∫≡™╢√╘⁸ ─ ─ ─ⱷ

♇◦ꜙ⅜ ╡ ≡╠╣≡™╢ ⅜№╢⁹  
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ü ╣ ⱷ♇◦ꜙ│₈ ╣⌐ ∆╢ ╠⅛─ ₉╩ⱬכ☻≤⇔≡™

╢↓≤⅛╠⁸ ⅜ ⌂╙─⅜№╢ ⱷ♇◦ꜙ ⅜ ⌂ↄ⌂╢⁹  

ü ╣ ▪fi◔כ♩ ≢ ╣ ⅜ ╠╣√ⱷ♇◦ꜙ─ ⌐│⁸

≢ ╣╩ ⇔≡™⌂™ⱷ♇◦ꜙ╙ ╕╣╢ ∕─ ╙№╢ ⁹↓╣│ ─

╛ ─ ™⌐╟╢╙─≤ ⅎ╠╣╢⁹  

ü ⱷ♇◦ꜙ│ ™ ⅜ ↕╣≡™⌂™ ⅜╢√╘⁸ ╣─

⅜ ⇔√ │ ╣ ▪fi◔כ♩ ─ ⅜ ⱷ♇◦ꜙ ⅜ ↄ

⌂╢ ╙№╢⁹  

 

⌂⅔⁸ ◌Ᵽכ │ ╠⅛─ ╣─ ⅜ ≢╙⅛⅛╢ 5kmⱷ♇◦ꜙ ⅛╠

⇔≡™╢ ⁸ ╣ ⱷ♇◦ꜙ╛ ⱷ♇◦ꜙ ⌐ ∆╢ ─ ╣

─ ╩ ≢⅝≡™⌂™ ⅜№╢⁹⇔√⅜∫≡⁸ ◌Ᵽכ │ ╟╡╙ ⌐

↕╣≡™╢≤ ⅎ╠╣╢⁹ ─ ⅜ ─ ⅛ ─ ⅛ ∆╢

√╘⁸№╢™│⁸ ─ ─ ─√╘⌐ ≤⇔≡ ⇔√⁹  

2- 1- 1- 5- 1- 2 ⌐⅔↑╢  

 ─ ╩ 2-1-1-5-1 ⌐⁸ ╣ ה ─ ╩

2-1-1-5-2⁸ ╣ ה ─ ╩ 2-1-1-5-3⌐ ⇔√⁹ 

♬ⱱfi◙ꜟ│ ≤ ╩ ↄ 45 ⌐ ⇔⁸↓─℮∟ 43 ⌐ ╣⅜

∆╢⁹ ⁸19 ≢ ⅜ ↕╣≡™╢⁹ ╣─ ∆╢ 43 ℮∟⁸38

≢ ╠⅛─ ⅜ ╦╣≡⅔╡⁸23 ≢ ─ ╣⅜ ∆

╢ ─ ╣ ⅜⁸21 ≢ ─ ⅜ ⌂╦╣≡™√⁹↓╣╠─╒⅛⌐⁸

╛ ⁸ ⌂≥≢│ ≢ ⅜ ↕╣≡™√⁹  

 ─ │ ₁≢№∫√⁹╕√⁸ ≈─ ─ ─

─ ╙№╣┌⁸ ⅛↑≡ ↕╣√ ≢№╢ ╙№∫√⁹ ↄ─ ≢│

2000 ⌐ ⅜ ↕╣≡™√⅜⁸1990 ╕≢⌐ ⅜ ⌂╦╣√ │

⅜ ⌂╦╣≡⌂™ ╙ ⌐╖╠╣√⁹2000 ⌐ ╩ ≤⇔√ ╩ ⇔√─

│ 23 ⁸↓─℮∟⁸ ─ ╣ ╩ ⌂∫≡™╢─⅜ 22 ⁸ ─

╩ ⌂∫≡™╢─⅜ 20 ≢№∫√⁹  

╣─ ╩ 2-1-1-5-2 ⌐⁸2000 ⌐ ⅜ ⌂╦╣√ⱷ♇◦ꜙ─ ╩

2-1-1-5-3 2-1-1-5-4 ⌐⁸5kmⱷ♇◦ꜙ ─ ◌Ᵽכ ╩ 2-1-1-5-2 ⌐ ⇔√⁹

╣ ⅜ ⌂╦╣√ⱷ♇◦ꜙ≤ ⅜ ⌂╦╣√ⱷ♇◦ꜙ│ ⇔⌂™ ⅜№

╢⅜⁸ ⌡ √╟℮⌂ ─ ╩ ⇔≡⅔╡⁸ ─ ─ ≢ ⅜ ↕╣≡

™√─⌐ ⇔⁸ ≢│ ⅜ ⌂╦╣≡™⌂™ ⅜ ↄ ⇔≡™√⁹



 

- 28 - 

 

─ ◌Ᵽכ │ ╣ ⅜ 63%⁸ ⅜ 51%≢№∫√⁹  

 

2- 1- 1- 5- 1 ╣ ה  

ה

╣ ╣

2008 ,

,

◌►fi♩, , ◌►fi♩ ♬ⱱfi◙ꜟה

ⱨ▫כ♥☻♪ꜟכ

◦ꜛfi(2009)

2009 , ◌►fi♩ ◌►fi♩

(2009)

2003 ,

,

◌►fi♩, , ◌►fi♩
(2003)

2006

,

◌►fi♩

,

◌►fi♩
(2007)

2008

,

◌►fi♩,

,

◌►fi♩,

♃כ♦

2007

, ,

,

,

, ⅝ ╡

◌►fi♩,

⅝ ╡,

,

, ,

,

◌►fi♩ ה
☿fi♃כ

(2008)

2007

2008

─
│

2000

2002

⌂⇔ ╣◘▬☼╩

25 35 ≤

⇔, ╣

╩

◌►fi♩ (2007),

(2009)

⅝ ╡╒⅛ ⅝ ╡ (2007)

2004

2005 , ⅝ ╡

◌►fi♩,

⅝ ╡

◌►fi♩ (2007), ┤

ↄ⇔╕

(2005,2006)

╣

⌂⇔
2001

2007

1997 ─

╣ ×

─

5kmⱷ♇

◦ꜙ

1997 ─

×

─

5kmⱷ♇

◦ꜙ

◌►fi♩

(2004,2005,2006,20

07 , (2007),

(2009)

2000

2001

⁸2005

⅝ ה╡

,

◌►fi♩ (2007),

(2001,2002),

╒⅛(2009)

1991

1993 , ,

⅝ ╡

◌►fi♩,

⅝ ╡ ,

◌►fi♩ (1994)
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ה

╣ ╣

1994

2007

(

⅜ )

, ,

,

⌐╟

╢

2≈─ ─

₈

× ╣

₉≤₈

⌐

╩ ⅎ≡

╩ ∂√

₉

,

◌►fi♩ (2007),

(1996,1997,1998,19

99,2000,2001),

(2002),

(2003,2004,2005),

NPO

(2006),

(2007),

(2007,2008)

2004

2005 , ⅝ ╡,♬

☿▪◌◦▪

,◌◐

◌►fi♩,

⅝ ╡

◌►fi♩

(2005,2006)

2000

2007 , ⅝ ╡

◌►fi♩,

⅝ ╡

◌►fi♩

(2007,2008)

2001

2005 , ,

⅝ ╡,╒⅛

◌►fi♩,

╣ ×

─

╣◘▬☼╩

,∕─

,

⌐╟

╢ ◌►fi

♩

(2007),

ה

◒♇꜠ⱪה

(2005),ⱪ꜠♇◒

(2006a,b)

2006

⁸

│2008

2009

, ⅝

╡

, ⅝

╡

(2007)

1960

2006

, , ◌►fi♩ (2007),

(2003,2004,2005,20

06,2007), ╒⅛

(2005),

(2002), ╒⅛

(2002)

1993 ⅝ ╡ ⅝ ╡ ♬ⱱfi◙ꜟ

(1994)

2005

2006

A)

1

B) ,

,

A) ╣

ⱷ♇◦ꜙ ╩

1 №√╡

─ ⱷ♇

◦ꜙ ≢

B) │

,

│ ╣

◘▬☼×

╣ ─ ╖

→

◌►fi♩ (2007)
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ה

╣ ╣

1997

1998

⁸2008

╩

╣◘▬

☼≢

▪fi◔כ♩,

⅝ ╡ ⌐

╟╢ ×

◌►fi♩ (2000,2009)

2008 ▪fi◔כ♩

═

≤

▪fi◔כ♩

═

≤

ה

◖fi◘ꜟ♃fi

♩(2009)

⌂⇔

2005 ▪fi◔כ♩,

⅝ ╡

▪fi◔כ♩,

⅝ ╡

(2007)

ה

ה

─⸗♦ꜟ

1997

1999 , ⅝ ╡

◌►fi♩

(2000)

1999

2008

◌►fi♩,

,

◌►fi♩ (2008),

(2007a,2007b,2009)

2002

2006 , ⅝ ╡

◌►fi♩,

⅝ ╡

◌►fi♩ (2007),

(2006,2007)

2005

(2006)

2005

2008 , ↑

◌►fi♩,

⅝ ╡ , ↑

◌►fi♩ (2009)

⌂⇔

ה

≤

ה

─⸗♦

ꜟ

1998

, ,

, ⅝

╡,

◌►fi♩,

⅝ ╡ , ,

◌►fi♩ (1999)

⌂⇔

2007 ⅝ ╡ ⅝ ╡

1988

2003

▪fi◔כ♩≤

⅝ ╡

ה  2000

Takasaki1984⌐

∂≡R/N

№√╡─

×

∆╢

⌂

≢

⇔,↕╠⌐

─ ™

╩

◌►fi♩ ה

(2000,2005)

1997

2001 ,

◌►fi♩

,

◌►fi♩ (2002)

2001

2003 , ⅝ ╡

⌂ ╣

◘▬☼× ╣

2006

,

Ⱡ▬♅ꜗכ
(2007)  
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ה

╣ ╣

2008 (2009)

2003⁸

2008

,

, ⅝

╡,

◌►fi♩,

⅝ ╡,

, ◌►fi♩ ♬ⱱfi◙ꜟ

ⱪכꜟ◓

(2004),

(2008)

⌂⇔

2003

2004

◌►fi♩
(2005)

2007

, ☿fi♃(2007)כ

2009

⌂⇔

╣
⌂⇔

1988

1989

, ,

☿fi♃(1990)כ

2005 ◌►fi♩ ◌►fi♩
(2006)

(

╩
ↄ)

1989

1992

, ◌►fi♩

(1990),

(1991),

(1992,1993)

2006 , ◌►fi♩, ◌►fi♩ (2007)

2002

2003

⌂⇔ (2007)

1997

2000

Hanya et. al(2004)

╩
ↄ

⌂⇔
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2- 1- 1- 5- 2 ╣ ה  

╣

╣

42 47 47 47 1,749 1,749 1,749 47 100 100

32 22 22 22 528 528 528 22 100 100

56 8 8 8 250 250 250 8 64 59

22 22 22 650 650 650 22

9 4 4 4 73 73 73 4 100 100

55 35 35 35 1,566 1,566 1,566 35 100 100

43 40 40 40 1,000 1,200 1,400 40 100 100

122 100 100 100 3,000 3,000 3,000 100 100 100

168 65 65 65 2,507 3,027 3,547 59 68 63

97 61 61 61 2,630 3,300 3,970 61 100 100

114 37 37 37 2,153 2,153 2,153 72 100

37 0 0

47 87 87 87 4,100 4,100 4,100 87 100 100

*3 20 22 22 22 564 569 574 16 100 85

33 23 23 23 1,002 1,000 1,021 23 100 100

141 50 57 64 2,500 2,850 3,200 57 38 37

50 87 87 87 2,400 2,400 2,400 87 100 100

19 30 30 30 1,000 1,000 1,000 30 100 100

72 6 4

118 70 70 70 3,500 3,750 4,000 70 100 100

252 130 160 190 7,100 8,700 10,300 160 100 100

177 3 3

117 9 9

63 43 43 43 790 1,262 1,733 43 100 100

144 1 1

*4 99 133 133 133 2,716 2,716 2,716 35 100 47

95 40 40 40 1,630 1,840 2,050 40 100 100

*5 3 4 4 4 600 600 600 4 100 100

36 12 13 13 700 700 700 12 100 100

81 5 5

115 0 0

10 0 0

92 49 49 49 1,730 1,730 1,730 49 100 100

70 22 22 22 1,000 1,000 1,000 22 100 100

82 8 8 8 163 172 181 4 27 18

128 28 28 28 1,500 1,500 1,500 28 100 100

108 3 4 4 5 1

22 18 18 18 705 750 795 18 50 50

9 10 10 10 1,600 1,650 1,700 11 100 100

91 11 0

174 47 49 51 100 4

( ) 3 3 3

33 2 2 2 160 160 160 2 30 30

7 0 0

48 3 3 3 193 193 193 3 25 17

43 6 6 6 1,528 1,553 1,578 6 0 0

182 68 70 92 100 0

68 5 0

*6 3,624 1,436 1,478 1,540 53,287 57,691 62,117 1,205 63 51

◌Ᵽכ

(%)*2

╣

*1 ≢│⌂ↄ ─ ≢ ↕╣√ ╣ ≤2008 ▪fi◔כ♩ ─ ╣

╩ ╦∑√╙─ ╩5kmⱷ♇◦ꜙ─ ─ ≢ ⇔≡ ⇔√ *2 ─ ╣╕√│ ─⅛

⅛╢ ╩5kmⱷ♇◦ꜙ ≢ ⇔√ ─ ⅜ ↕╣≡™╢ │100%≤⇔√ ♃כ♦╙≢

◌Ᵽכ ⅜ ↕╣╢ ⅜№╢ *3 ≤ ∆╢3 ╩ ↄ *4 │ ─ ╩ ⇔

√╙─ *5 H ╩ ↄ4 ⅜ *6 ─ │ ╕⌂™

╣

ⱷ♇◦ꜙ

*1
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2- 1- 1- 5- 3 ╣ ה  

╣

43 43 43 1,625 1,625 1,625 42

16 16 16 453 453 453 16

4 4 4 144 144 144 4

22 22 22 650 650 650 22

4 4 4 73 73 73 4

30 30 30 1,052 1,052 1,052 28

2 2 2 90 90 90 2

*1 7 7 7 991 991 991 12

*2 37 37 37 932 932 932 20

*1 18 18 18 456 456 456 9

*1 44 46 48 1,578 1,578 1,578 27

*3 16 16 16 499 499 499 12

17 17 17 945 945 945 17

*1 39 44 49 793 813 833 21 23

*1 27 27 27 590 590 590 17

13 13 13 411 411 411 8

23 23 23 1,188 1,188 1,188 23

125 125 125 2,161 2,161 2,161 26

25 25 25 1,045 1,145 1,245 20

*4 4 4 4 595 595 595 4

10 10 10 539 539 539 11

2 2 2 177 177 177 2

6 6 6 163 172 181 4

17 17 17

2 2 2

18 18 18

4 4 4 1,120 1,165 1,210 4

47 49 51 262 252 272 5

( ) 1 1 1

2 2 2

3 3 3 193 193 193 3

2 2 2 1,268 1,268 1,268 2

*5 629 638 647 19,993 20,157 20,351 344

( ╣

)

*1 *2 *3

3 *4 H 4 *5  
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2- 1- 1- 5- 2 ╣─  
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2- 1- 1- 5- 3 ╣ ⅜ ⌂╦╣√ 5kmⱷ♇◦ꜙ─  
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2- 1- 1- 5- 4 ⅜ ⌂╦╣√ 5kmⱷ♇◦ꜙ─  

2- 1- 1- 5- 1- ה 3 ─  

≢ ↕╣≡™╢ ⌂ ╣ ה │⁸ ╩ ⇔

√ ╣─ ⁸ ⁸ ⌐╟╢ ⌂ ⁸ ⁸ ⁸

◌꜠fi♄כ ⁸ ⅝ ╡ ⁸▪fi◔כ♩ ⁸ ╩ ™√ ≢№

╢⁹ ╩ ⇔√ ╣─ │ ↄ─ ≢ ↕╣≡™╢⅜⁸ ─

─ ╣╩ ≤⇔≡™╢ │ ⌂™⁹⇔√⅜∫≡⁸ ↄ─ │ ⌐
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╛ ⁸ ⅝ ╡ ╩ ╖ ╦∑≡ ╣ ⅜ ↕╣╢⅛⁸№╢™│

╛ ⁸ ⅝ ╡ ⁸▪fi◔כ♩ ≤™∫√ ╩ ≤⇔√ ╩ ⌂

≤⇔≡ ⅜ ⌂╦╣≡™╢⁹ ↔≤─ ╩ ═╢⁹  

 

╩ ⇔√ ╣─  

╣─ ה ≤ ─ ⅜ ≢№╡⁸ ─≢⅝╢∞↑ ↄ─ ╣⌐

╩ ∆╢↓≤⌐╟╡⁸ ─ ™ ╣ ─ ⅜ ≢№╢⁹╕√⁸ ◌►fi♩

╩ ╖ ╦∑╢↓≤≢ ╩ ™ ≢ ╢↓≤⅜≢⅝╢⁹ ╛ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⌂≥≢│ ─ ↄ─ ╣╩ ⌐

╩ ⇔≡ ╣─ ⅜ ╦╣≡™╢⁹  

 

 

⌐╦√╡ №╢™│ ⌐ ∂ ╣╩ ∆╢↓≤≢⁸ ╣─ ╛

─ ╩ ∆╢ ≢№╢⁹ ╛ ⁸ ⁸

⁸ ⁸ ™ ─ ╩ ≤⇔≡ ↕╣≡™

╢ ⅜ ™⁹ ─ ─╟℮⌐⁸ ™ ─ ↄ─ ╣╩ ⌐ ╩

⇔⁸ ╩ ∆╢↓≤≢ ╣⅜ ↕╣╢ ╙№╢⁹  

 

 

™ ╩ ≤⇔≡ ⌐ ⌐ ╩ ™⁸ ╣─ ⁸ ╣ ─ ╩

⌂℮ ≢№╢⁹ ─ ╛ ⁸ ≢ ↕╣√╟℮⌐⁸1 2 ≢

─ ╣ ╩ ∆╢ ≢№∫√╡⁸ ≢ ⌂╦╣≡™√ ☿♩כꜟ╛

fi◘☻─╟℮⌐⸗♬♃ꜞfi◓≤⇔≡ ↕╣╢ ╙№╢⁹  

│⁸ ⌐╟╡ ↕╣╢ ╣─ ╛ ╩ ∆╢

↓≤≢⁸ ╣─ ≤ ─ ╩ ⌂℮ ≢№╢⁹ │ 1 2 ≢№╢

⅜ ↄ⁸ ⌐ ─ ╣ ─ ⅜ ≢№╢⁹ ─ ⌐╟╡

⅜ ╦╢ ⅜№╢⁹ │ ╛ ⌂≥≢ ↕╣√⁹ ≤ ≢

│ ⱪ꜡◓ꜝⱶ⌐╟╢ ⅜ ⌂╦╣√⁹  

 

⅝ ╡ ╛▪fi◔כ♩  

╛ ⁸ ─ ╣ ≢ ™╠╣≡™╢⁹╕√⁸ ╛ ⁸

⁸ ─╟℮⌐ ⌂ ─ ≈≤⇔≡ ↕╣≡™╢ ╙ ™⁹ ╛

⁸ ─╟℮⌐ ⌐╟╢ ╣ ─ⱬכ♦─☻כ♃≤⇔≡ ™╠╣╢ ╙№

╢⁹ 
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⌐╟╢ ╣  

≢│ ╣ ⌐ ⱷ♇◦ꜙ ╩ ∂≡ ↕╣√⁹ ≢│

≤ ╩ ∂≡ ⇔√ ╩ ─ ╣◘▬☼≢ ⇔≡ ↕╣√⁹  

 

≢ ↕╣≡™╢ ⌂ ה │⁸ ╣─ ◌►fi♩ה

◌►fi♩ ◌►fi♩ ⁸ ⁸ ⁸ ⁸ ⅝ ╡ ⁸▪fi◔כ

♩ ⁸ ╣◘▬☼╛ ╩ ™√ ≢№╢⁹ ↄ─ ≢ ↕╣≡™√─

⅜ ◌►fi♩≤ ⅝ ╡ ⌐╟╢ ≢№∫√⁹ ─ ╩ ∆╢⌐

│ ◌►fi♩╛ ⅝ ╡ ─ ─ ╖ →╛⁸ ╣◘▬☼╛ ╩ ™√

⅜ ⌂╦╣≡™√⁹  

 

◌►fi♩  

╩ ╣⅜ ╢ ⌐ ╣ ╩◌►fi♩∆╢ ≢№╡⁸ ╣ ╛

⅜ ⌐ ↕╣╢⁹ ╣─ ╩◌►fi♩∆╢↓≤│ ≢│⌂™√╘⁸

─ ⌐╟╡ ╠╣√ ╣ ╩ ⇔≡ ╣ ⅜ ↕╣╢ ╙№╢⁹ ↄ─

≢ ↕╣≡™╢⅜⁸ ╣ ⌐│ ⅜№╢⁹ ╛ ⁸ ⁸

≢│ ─ ╣ ⅜ ◌►fi♩⌐╟╡ ↕╣√╒⅛⁸ ╛ ⁸ ⌂

≥≢╙ ↄ─ ╣╩ ⌐ ◌►fi♩⅜ ⌂╦╣≡™╢⁹  

 

⅝ ╡ ╛▪fi◔כ♩  

╛ ⁸ ⌂≥≢ ⌂ ≤⇔≡ ↕╣≡™╢⁹  

 

⌐╟╢  

╛ ⁸ ≢│ ╣◘▬☼⌐ ╣ ╩ ∂≡ ↕╣√⁹

≢│⁸ ╣◘▬☼⌐ ╣ ╩ ∂√ ≤⁸ ⌐ ╩

ⅎ≡ ╩ ∂√ ─ ╩ ≤⇔√⁹ ╛ ≢│ ⌐

ⱷ♇◦ꜙ ╩ ∂≡ ↕╣√⁹ ≢│⁸ ╣ ⱷ♇◦ꜙ ╩ 1 №

√╡─ ⱷ♇◦ꜙ ≢ ∆╢ ≤⁸ ─ ─ ≤ ─ ╣

◘▬☼⌐ ╣ ╩ ∂╢ ─ ─ 2≈─ ≢ ↕╣√⁹ ≢│ №√

╡─ ≢ ∆╢ ╩ ⇔≡ ↕╣√⁹  

2- 1- 1- 5- 1- 4 ─ ™ ⌐╟╢ ╣ ה ─ ─  

╣ ה ─ ╩ 2-1-1-5-3⌐ ⇔√⁹ ⇔√ ⅜ ≢⅝

⌂⅛∫√ ╣─ │↓↓⌐│ ╕╣≡™⌂™√╘⁸ ≢ ↕╣≡™╢ ╣│
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⌐│↕╠⌐ ™≤ ⅎ╠╣╢⁹  

─ ≤ ╩ ⌐ ∆╢≤⁸ ╣ │ ╣ ─ 4 ⁸

│ ─ 3 ─ ╩ ╘≡™╢⁹ ⌐⁸ ⁸ ⁸

─ ≢│ ─ ™ ≢ ↕╣≡™╢ ╣│ ™≤ ⅎ╢⁹ ⁸

╩ ↄ ≢│ ⅜╒≤╪≥ ↕╣≡™⌂⅛∫√⁹  

2- 1- 1- 5- 2 ⌐ ≠ↄ ─  

 ≢⅝√ 2000 ─ ⌐ ↕╣≡™╢ ╣ ה ╩⁸ ╛

⁸ ⁸ ╩ ╦∏⁸ ≡ ∆╢≤⁸ ╣ ⅜ 1,436 1,540

1,478 ⁸ ⅜ 53,287 62,117 57,691 ⁸ ╣

1,205 ≤⌂∫√ ╣ ◌Ᵽכ │ 63%⁸ ◌Ᵽכ │ 51%

2-1-1-5-2 ⁹╕√⁸ ╣ │ 629 647 638 ⁸ │ 19,993

20,351 20,157 ⁸ ╣ 344 ≤⌂∫√ 2-1-1-5-3 ⁹ 

 

╣ ה │ ─ ─ ╩№╢ ∆╙─≤ ⅎ╠╣╢⅜⁸

∕─ ─ │ ≢№╢⁹ ⅎ┌⁸ ⅝ ╡ ╛ ╣◘▬☼╩ ⌐

∆╢ │ ⌐╙ ⌐╙⌂╢ ⅜№╢⁹╕√⁸ ↄ⌐

⇔⌂™ ╣│ ↕╣╢ ⅜ ™⅛ ⌂™√╘⁸ ⅜▪fi◔כ♩╛ ⅝ ╡

─ │ ⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹  

╣ ה ⌐ ⇔≡│⁸ ⅜ ─ ─ ≢№╢↓≤⅜ ™↓≤

╛⁸ ╣ ─ ◌►fi♩│ ─ ⌐⌂╠⌂™↓≤⅛╠⁸ ─

╣ ה ⌐ ═≡ ↕⌂ ≤⌂╢⁹ ─ ™ ⌐╟╡ ⌐ ↕╣≡™

╢ ╣ ה ╩ ∆╙─≢№╡⁸ ─ ─ ╩ ∆╢√╘≤™℮╟╡⁸

─ ╩ ∆╢√╘─ ≤ ⅎ╢⁹  

2- 1- 1- 5- 3 ⌐╟╢  

╣ ה ⌐ ∆╢ ⅜№╢ ⌐ ⇔≡│∕─ ╩ ⇔⁸

─⌂™ ⌐≈™≡│ ⌐╟╡ ⇔⁸ ╣ ה ╩ ⌂∫√⁹

│ ─≤⅔╡≢№╢⁹ 

 

▪ ─ ™─  

 ⌐ ⇔≡│⁸ ─ ∟ ╡⅜ ™⅛ ⌂ↄ⁸ ╙ ⇔≡™⌂™↓≤⅛╠⁸

⅜ ╦╣≡™⌂™ ⅜ ™⁹ ⌐ ⇔≡ ╩ ∆╢≤⁸

╕∏⁸ ⅜ ⌂™√╘⁸ │⇔≡™╢⅜ ⅜ ╠╣≡™⌂™─⅛⁸╕√│

⅜⌂™─⅛ ⅜ ≢№╢≤™℮ ⅜ →╠╣╢⁹╕√⁸ ⁸ ⌐
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≢│ ⅜ ⌂™↓≤⅜ ↕╣≡™╢⅜ 1994a⁸ ╣ ╛

⅜≥─ ™⅛⌐≈™≡│ ⅜♃כ♦ ⌂™⁹  

₈ ₉│⁸ ╙⇔ↄ│ ≢ ⅜ ─ ╩ ⅝⁸ ⌐

⌡ ∆╢≤ ⅎ╢⁹↓─╟℮⌂ │ ≤ ⌐╟╡ ─ 3 ⌐ ↑╠╣╢⁹ 

ü ─℮∟⁸ ⌐ ⇔⌂™ ╣─ ≢ ≢⌂™√╘

⅛╠ ╣≡™╢⁹  

ü ≢⁸ ≤ ∆╢ ⅜ ⌂™√╘⁸ ⅜ ⌂™ ⁹  

ü ⌡ 1,500 2,000m ╟╡ ─ ⁹ 1994a 1994b ⌐╟

╣┌↓╣╠─ │ ↕╣≡™⌂™⁹  

  

↓╣╠─ ╩ ╕ⅎ⁸ ╩ ─ ╡ ∫√⁹  

ü ⌐╟╢ ≢ ↕╣√ ╣─ ⅔╟┘₈ ╣ ▪

fi◔כ♩ ₉⌐╟╡ ╠╣√ ╩ ─ ╣ ≤⇔≡ ℮↓≤≤⇔⁸

─ ╠╣⌂⅛∫√ ⌐≈™≡│ ⌐╟╢ ─ ⅛╠ ∆⁹  

ü ─ ╣ ⱷ♇◦ꜙ─℮∟⁸ 1,500m╟╡ ™ ⌐≈™≡│

⌐╟╡ ∆╢⁹  

ü ─ ╣ ⱷ♇◦ꜙ─℮∟⁸ 1,500m ─ ⌐≈™

≡│ ⌐╟╢ ─ ⅛╠ ∆⁹  

 

▬ ─  

─ ╣ 5kmⱷ♇◦ꜙ⅛╠ ╣ ⱷ♇◦ꜙ ─ ╣ ⅜

↕╣≡™╢ ⁸ ◌Ᵽכ ╩ 100%≤╖⌂⇔≡ ╩ ™√⁹↓↓⅛╠↕╠⌐

ⱷ♇◦ꜙ╩ ™√⁹ ⱷ♇◦ꜙ│ ⅜ 1,500m ─ 5kmⱷ♇◦ꜙ

≤⇔√⁹↓─ ╡╩ ≤⇔√⁹  

 ⌂⅔⁸ ─≤⅔╡⁸ ╣ ⱷ♇◦ꜙ╛ ⱷ♇◦ꜙ ⌐ ∆╢ ─

╣⌐≈™≡│⁸ ≤⌂╠⌂™↓≤⅛╠⁸ ⅜ ╟╡╙ ⌂ↄ ↕╣

≡™╢≤ ⅎ╠╣╢⁹  

 

►  

╩ ⌐ 5kmⱷ♇◦ꜙ№√╡─ ╣ ה ╩ ⇔⁸ ─ ╩

─ 5kmⱷ♇◦ꜙ ⌐ ∂╢ ╩ ≤⇔√⁹√∞⇔⁸ ╣◘▬

☼╩ ╣ ⌐ ∂╢ ╩ ™√⁹  

≢ ⌐ ⅜№╢↓≤⅛╠⁸ ⌐ ∂≡

─ ╡ ╩ ⇔√ 2-1-1-5-4 ⁹ 
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2- 1- 1- 5- 4  

  

─ ⅜ ↕╣≡™╢⁹  ─ ╩∕─╕╕ ◌Ᵽכ 100

≤╖⌂∆ ⁹  

─ ╣ │ ↕╣≡™╢⅜⁸

│ ↕╣≡™⌂™⁹  

╩♃כ♦─ ™≡ ◘▬☼╩

⇔⁸ ╣ ⌐ ∂≡ ╩ ⁹  

≢ ⅜ ♃כ♦⁹╢™≡╣╦⌂ ⅜

™  

╩♃כ♦─ ™≡ ה╣ ╩

⇔⁸ ⌐ ⁹↓─ ⁸ ⅛╠

│ ⅜ ⌂ ╣─ ╩ ™√⁹  

≢ ⅜ ♃כ♦⁹╢™≡╣╦⌂ ⅜

⌂™  

─ ה╣ ╩ ⇔≡ ⁹  

⅜ ⌂╦╣≡™⌂™⁹  ─ ה╣ ╩ ⇔≡ ⁹  

 Hanya et al. 2004 ─ ─ ╣

№√╡ ≤ ╣◘▬☼╩ ™≡ ⁹

4-3  

 

 ─ ╣ │ ↕╣≡™╢⅜⁸ │ ↕╣≡™⌂™

│⁸ ⌐│ ≢№╢⁹ ╣─ ⅛╠ ╣◘▬☼╩ ⇔⁸∕╣╩

─ ╣ ⌐ ∂≡ ╩ ⇔√⁹ ╣ ─ ↕╣≡™╢ ╣─ │

╩ ╦∏ ⇔√⁹  

╢№≢♃כ♦ ה╣ ─ ↑∞╢⅝≢⁸│♃כ♦╢⌂≥ ⌐ ≠ↄ

╩♃כ♦ ™╢↓≤≤⇔√⅜⁸ ─ ⌂™ ⌐≈™≡│ ╙♃כ♦─

™√⁹ │ ╙⇔ↄ│ ≢ ⇔√⁹ ─ ⌐│ ─ ╩ ⌂∫√⁹  

ü ╣◘▬☼⅜№╢ ↕╣≡™╢ ╣⅜╕≤╕∫≡ ⇔≡™╢ ╩

─ ≤⇔√⁹  

ü ⌐ ↕╣≡™╢ ╣ ╛ ⌐ ≢╙⅛⅛╢ 5kmⱷ♇◦

ꜙ╩ ⇔⁸∕─ 5kmⱷ♇◦ꜙ№√╡─ ≤⇔√⁹  

ü ─ ⌐⁸ ╛⁸ ╣◘▬☼⅜ ≢│⌂™ ╣⅜ ∆╢

│⁸∕╣╠─ ╣╙ ╘≡ ⇔√⁹  

ü ─ ╣─ ╣◘▬☼⅜ ⌂ │⁸ ─ ╣─ ◘▬☼╩ ╣ ⌐

∂≡ ⇔√⁹  

 

╩♃כ♦ 2-1-1-5-5 ⌐ ∆⁹⌂⅔⁸ ╣ ⱷ♇◦ꜙ╛ ⱷ♇◦ꜙ

─ ⌐ ↕╣≡™⌂™ ╣⅜ ∆╢ ⅜№╢↓≤⅛╠⁸ ה╣ ⅜ ╟

╡╙ ⌂ↄ ↕╣≡™╢ ⅜№╢⁹  

≤ ♃כ♦ ─ ╖ ╦∑│ ─ ╛

⁸ ╩ ⇔≡ ⇔√ 2-1-1-5-6 ⁹ 

 

◄  

 ─ ⌐╟╡⁸ ⌐╟╢ ─ ╣ │ 1,602 1,622 1,604
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⁸ │ 92,696 103,605 97,450 ≤ ↕╣√⁹  

⌂⅔⁸ ⇔√ ⌐ ≠ↄ ╣ ה ─ │ ─ ⌐ ╦╠∏

⇔√╙─≢№╢⅜⁸ ⌐╟╡ ─ ╩ ⌂℮ ⌐│⁸ ⅜

⌂ ╣─ ⅜ ≤ ⌂∫≡™╢ ╩ ∆╢ ⅜№╢⁹∕↓≢

─ ≤ ⌐╟╢ ─ ─ ⌐│⁸ ⅛╠ ≢ ⅜

╦╣≡™╢ ─ ⅜ ⌂ ╣─ ╩ ™√⁹↓─ ╩ ™√ ╣ │ 1,423

1,527 1,465 ⁸ │ 53,277 61,457 57,356 ≢№╡⁸

↓─ ─ ≤ ⌐╟╢ ╩ ⇔√ ⁸ ─ ╣ ה │ 3,025

3,149 3,069 ⁸145,973 165,062 154,805 ≤ ↕╣√⁹  
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2- 1- 1- 5- 5 ⅛╠ ⇔√ ╣ ≤  

*1 (/km2)

⁸
◌►fi♩

*2
34 831 25 0.030 776 0.9

◌►fi♩,

⅝ ╡
126 3347 52 0.016 2597 2800 3002 0.8 0.8 0.9 *3

39 1006 19 0.019

2≈─

─ *4
40 1052 87 0.083 4100 3.9

◌►fi♩,

⅝ ╡
24 627 20 0.032 879 884 889 1.4 1.4 1.4 *5

◌►fi♩,

╣◘▬

☼╩ *6

141 3601 57 0.016 2500 2850 3200 0.7 0.8 0.9

◌►fi♩ 16 419 8 0.019 351 0.8

◌►fi♩,
19 493 30 0.061 1000 2.0

▪fi◔כ♩,

⅝ ╡
67 1766 43 0.024 790 1262 1733 0.4 0.7 1.0

◌►fi♩,

⅝ ╡
97 2551 122 0.048 9467 3.7 *3

◌►fi♩ 28 736 8 0.011 361 0.5

93 2459 49 0.020 1730 0.7

№√╡─

⌐

╩ *7

50 1320 22 0.017 1000 0.8

╣◘▬

☼╩ *8
90 2395 28 0.012 1500 0.6

11 293 18 0.061 705 750 795 2.4 2.6 2.7

169 4609 70 0.015

*1 ─№╢ ╩♃כ♦─╣ ⇔√ ─ ╣⅜ ⅛⅛╢ ⌐∕╣╩ ╘≡™⌂™ ⅜№╢

*2 ─ │ ⱷ♇◦ꜙ *3 ╣◘▬☼⅜ ⌂ ╣⅜ ⌐ ╕╣≡™√√╘⁸ ─ ╣─

╠⅛♃כ♦ ╣◘▬☼╩ ⇔≡ ≡│╘≡ ⇔√ *4 ╣◘▬☼╩ ⇔√ ≤

⌐ ╩ ⅎ√ ─ ─ *5 K3 ╩ ╗ *6 │ ─ ╣─ ◘▬☼╩50 ≤

⇔≡ ⌐ ∂≡ ⇔√ *7 ─ ⌐│ ⅜ ╕╣≡™⌂™ *8 │ ─

╣─ ◘▬☼╩ ⌐ ∂≡ ⇔√

⌂ 5km

ⱷ♇

◦ꜙ

5km

ⱷ♇

◦ꜙ

╣

*1

╣

(/km2)
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2- 1- 1- 5- 6 ≤  

╣

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

∕─ ( ⁸ ) ( ⁸ )

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

- -

╩♃כ♦ ╩♃כ♦

╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╣◘▬☼╩ ™≡

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

, ,

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

≤ ─ ≤ ─

, ≤ ─ , ≤ ─

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╣◘▬☼╩ ™≡

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

╩♃כ♦ ╩♃כ♦

( ) ( )

( ) ( )

╩♃כ♦ ╩♃כ♦

( ) ( )

( )

, ╩♃כ♦ , , ,

─ , ╩♃כ♦

- -

╩♃כ♦ ╩♃כ♦

Hanya et al.(2004)╩ ⌐ Hanya et al.(2004)╩ ⌐

∕─   
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2- 1- 2 ⱬ▬☼ ⌐╟╢ ⌐ ≠ↄ  

2- 1- 2- 1  

2- 1- 2- 1- 1 ⱬ▬☼ ≤│  

ⱬ▬☼ │⁸ ╠⅛⌐⇔√™ ≤ ╩ ∫≡ ─♃כ♦√╣╠ ⌐ ≠⅝⁸

ↄ╟╩♃כ♦ ≢⅝╢╟℮⌐ ─Ɽꜝⱷכ♃╩ ∆╢ ≢№╢⁹ ⱬ▬☼

│∕─ ─ ╡⁸ ─╟℮⌂ 3 ≈─ ─ ╖ ╦∑≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

ᵑ♦כ♃⌐ (ꜟ♦⸗♃כ♦)ꜟ♦⸗╢∆  

ⱪ꜡☿☻≤♦כ♃─ ─ ⁸⅔╟┘ ─ ╡⌐⅔↑╢ ╠┌─♃כ♦─

≈⅝╩  

ᵒ ⌐№╢ ╠⅛⌐⇔√™ ⌐ ∆╢⸗♦ꜟ(ⱪ꜡☿☻⸗♦ꜟ)  

⌂≥⁸ ╠⅛⌐⇔√™ⱪ꜡☿☻╩  

ᵓⱤꜝⱷכ♃⌐ ∆╢ ─ ( )  

⌐╦⅛∫≡™╢Ɽꜝⱷכ♃ ─ ╡℮╢ ╩ ≤⇔≡  

≥⅝≈╠┌─♃כ♦ ╠⅛⌐⇔√™ ꜟ♦⸗☻☿꜡ⱪ≥ꜟ♦⸗♃כ♦≡∫⅜√⇔⌐

─ ⅜כ◙כꜚ╩ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ⅜ ⌐ ↕╣╣┌⁸

╩ ⇔√╟╡ ─ ™ ⅜ ≤⌂╢⁹ ─ │ ─ (

)≤⇔≡ ∆╢↓≤⅜ ≢№╡⁸№╕╡ ⅜⌂™≤⅝│ ─ ™ ╩

ⅎ╢↓≤≢⁸♦כ♃─ ─╖╩ ∫√ ╙ ≢№╢⁹↓─╟℮⌂ ⅛╠⁸

≢│ ♃כ♦─ ⌐ ↄ ↕╣≡™╢⁹  

ⱬ▬☼ ─ │⁸ ╠⅛ꜟ♦⸗≥♃כ♦√╣╠ ↕╣╢ ─∏╣╩

⇔⁸⅛≈ ⌐ ™ ╩ ╢╟℮⌐Ɽꜝⱷכ♃╩ 1 ≈∏≈ ⌐ ╡ ⇔

ꜝfi♄ⱶ►◊כ◒↕∑╢ MCMC ⱴꜟ◖ⱨ ⸗fi♥◌ꜟ꜡ ⌐╟∫≡ ™⁸ │

≤ ┌╣╢Ɽꜝⱷכ♃ ─ ≤⇔≡ ╠╣╢⁹ ─ ─Ⱨכ◒╩

≤ ⅎ⁸ ─ ( ≤ ┌╣╢)⅜ ─ ⌐ ∆╢⁹ ⌐⅔

™≡│⁸ ─ ╩ ≤⇔≡ ™⁸ ≤⇔≡ 90% ╩ ⇔√⁹ 

2- 1- 2- 1- 2 ⌐ ≠ↄ ─√╘─ ⱬ▬☼  

 ⅛≈ ⌐ ∆╢ ─ ╩ ∆╢√╘⌐│⁸ ה

⌐ ─ ╩ ≢⅝╢ ≤ ─ ╩ ↑╢ ⅜№╢⁹ ⁸

≤ ╩ ≤ ↑⁸ ≢⅝⌂™ ╩ ∆╢₈Harvest -based 

model (Ma tsuda et al. 2002) ₉⅜ ↕╣√⁹ ≢│⁸↓─ │ ─
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╩ ⇔√ ⱬ▬☼ ≤⇔≡ ↕╣≡™╢  (Yamamura et al. 2008) ⁹ ⌐⅔™≡

│⁸ᵑ◒ⱴ (ⱥ◓ⱴה♠◐ⱡ꞉◓ⱴ)הᵒ♬ⱱfi☺◌הᵓ▬ⱡ◦◦הᵔ♬ⱱfi◙ꜟ─ 5

╩ ⌐⁸Harvest -based model ╩ ™≡ ╩ ⇔√⁹↓─⸗♦ꜟ│⁸

≢ ⇔⁸ ⌐╟∫≡∕─ ⅜ ↕╣╢↓≤⌐╟╡ ∆╢ ╩

⇔≡™╢⁹∕⇔≡⁸ │ ⌐ ∆╢ ≤⇔≡ ╠╣╢≤ ⇔≡™╢⁹

∕─╟℮⌂ ⌐⅔™≡│⁸╙⇔ ─↔ↄ ⇔⅛ ⇔≡™⌂⅛∫√≤⇔√╠⁸ ─

⌐⅔↑╢ ─ │ ≤╒╓ ∂≤⌂╢│∏≢№╢⁹ ⌐⁸

─ ╩ ⇔√ ⁸ ─ ⌐⅔↑╢ ─ │ ⅝ↄ ∆╢│∏≢№╢⁹↓

─╟℮⌐⁸ ─ │ ה ─ ≤ ⌐╟∫≡ ╕╢─≢⁸

∕↓⅛╠ ⅜ ≢⅝╢≤™℮↓≤⌐⌂╢⁹  

⇔√⸗♦ꜟ│⁸∕─╟℮⌂ ╩ ⱬ▬☼ ≤⇔≡ ⇔√╙─≢№╢⁹

─ꜟ♦⸗☻☿꜡ⱪהꜟ♦⸗♃כ♦⁸⌐ ⌐≈™≡ ∆╢⁹⌂⅔⁸↓─ │ ⁸

─ (D-1003)─ ╩ ⇔≡ ⇔√⁹  

 

ᵑ ♦כ♃⸗♦ꜟ 

≤ ─ ╩ ⇔≡™╢⁹ 

 t ─ ─  = t ─ × ─  

─ ─ │ ─ ╡≢ ⌐ ∫≡┌╠≈ↄ≤ ⇔√⁹

─ │ ≡─ ≢ ≤⇔√⁹ │⁸ ≡─ ≢ ╩ ≤⇔≡

™≡⅔╡⁸ ─ │ ≤⇔≡╖⌂∆↓≤⅜≢⅝╢⁹  

 ◦◌⁸▬ⱡ◦◦⌐≈™≡│ ⌐ ⅎ⁸ ⌂╦ה ∕╣∙╣─ №

√╡─ ╩ ≤⇔≡ ™≡⅔╡⁸ ≢ │ ⌂╢ ╩≤╢≤

ⅎ√⁹ 

 

ᵒ ⱪ꜡☿☻⸗♦ꜟ 

╕∏⁸ ─ ╩ ─╟℮⌐ ⇔√⁹ 

 ─  = ─  /  /  

↓─ │⁸ ─ = ─ × × ≤™℮

⌐ ≠ↄ⁹  

∕─ ─ ─ │ ≤ ⌐╟∫≡ ╕╢≤ ⅎ╢↓≤⅜≢⅝╢⁹

│ ⌐╟╡ ╟╡╙ ™ ≢ ⅜ ↕╣≡™╢≤™℮ ─╙≤⁸

│ ⇔⌂⅛∫√⁹  

 t+1 ─  = t ─ ×  -  t ─  
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↓─⸗♦ꜟ⌐⅔™≡│⁸ ─ ⁸ ⁸ ⅜

∆═⅝Ɽꜝⱷ⁸╡⌂≥♃כ │∕╣╠⅜ ╕╣┌ ≢№╢⁹ ↔≤⌐

─ │ ⌂╢√╘⁸Ɽꜝⱷכ♃⌐ ⇔≡ ↔≤⌐ ⌂╢ ╩ ⅎ√⁹

⌐≈™≡│ ⅛╠Ɽꜝⱷכ♃─ ╡℮╢ ╩№╢ ╡ ╗↓≤⅜ ≢№╢⅜⁸

∕╣ ─Ɽꜝⱷכ♃⌐≈™≡│ ⅜ ⌂™√╘⁸ ™ ╩ ∆╢↓≤

≤⇔√⁹⸗♦ꜟ ─ ╩ 2-1-2-1 ⌐ ⇔√⁹  

 

2- 1- 2- 1 ⱬ▬☼ Harvest- based model─  

 

 ⌂⅔⁸ ⌐ ─ꜟ♦⸗⁸♃כ♦√⇔ ⌂ ⁸⅔╟┘ ⌐≈™≡│

─ 5⌐ ⇔√⁹ 

2- 1- 2- 1- 3 ∕─ ─⸗♦ꜟ ⌐≈™≡  

ה ─ ה  

⌐⅔™≡│⁸∕╣∙╣─ ⌐≈™≡ ╩ ≈─ ≤⇔≡ ∫√⁹ │⁸

⇔√ ⅜№╢↓≤│ ⌐ ⅎ╠╣╢⅜⁸ ─ ⅝™ ╩♃כ♦─

ⱪכꜟ∆╢↓≤≢ ─ ╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ↕∑╢ ⅜№

╢⁹ 

│⁸ ↔≤─ ╩ ⇔≡ ╩ ≢⅝╢∞↑─ ♃כ♦─

⅜ ≢№╢≤ ⌐⁸ ╛ ╩♃כ♦─≤⌂ ∆╢ ─ ─

⅜ ↕™ ≢№╢ ⅜№╢⁹ ─ ≢│⁸ 10 ╩♃כ♦─ ─

≤⇔√⁹⸗♦ꜟ─ ⌂ ⅛╠⁸ ↕╣√ │∕─ ─ ─

⌐ ∆╢⁹╟∫≡⁸ ⌐ ─ │╟╡ ∆╢≤ ⅎ╠╣╢⁹ ⌐⁸
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─ ™▬ⱡ◦◦⌐≈™≡│ ⌐│ ─ ⌐ ┬ ⅜№╢⁹  

 

ה ⌐≈™≡  

 ⌐╙ ═√ ╡⁸ ⅜ ≤ ⌐№╢↓≤⅜ Harvest -based model

─ ≢№╢⁹ ≢│ SPUE №√╡─ ╛ ⌂≥─

│ ⌐│ ╠╣⌂™√╘⁸ ╛ №√╡ ╩ ≤⇔

≡ ∫√⁹ ≢ ╢≤⁸ ≤ ─ │ ─ ╛ ─

─ ╩ ↄ ↑╢≤ ⅎ╠╣╢⅜⁸ │ ⁸⇔ꜟכⱪ╩♃כ♦≢ ─ ╩

10 ⌐ ⇔√↓≤≢∕─ ╩ ≢⅝╢≤ ⅎ√⁹  

 

ה ─ ⌐≈™≡  

⌐≈™≡│ ⌂≥⅛╠ ─ │ ≢№╢⅜⁸ ⌐≈™≡│

◄♂◦◌≢ ↕╣√ ( 1.15 (Kaji  et al.  1988), 1.21 (Kaji  et al.  

2004))╩ ™≡│ ⌂ ⅜⌂↕╣√↓≤│╒≤╪≥⌂™⁹ ─ ⌐⅔™≡│⁸

─ ≤ ⅜⌂™ ≢꞉כ◐fi◓◓ꜟכⱪה ⌐⅔↑╢ ─ ─╙≤

⌐ ─ ≤ ╩ ⇔√⁹  

 

MCMCה ─  

 ⌐ ™╢ MCMC ⌐⅔™≡│⁸ ⌐ ↕∑√Ɽꜝⱷכ♃ ⅜

⌐ ─ ╩ ↄ╟℮⌂ ╩ ↄ╕≢ ╩ ℮ ⅜№╡⁸Ɽꜝⱷכ♃ ─

⅜ ≢⌂™≤ │ ≤⌂╢⁹ ╠╣√ │ Posterior Autocorrelation ⁸

Geweke ─ ⁸ ◘fiⱪꜟ◘▬☼⌂≥─ ⅛╠ ≢№╢↓≤╩

⇔√⁹ 
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2- 1- 2- 2 ◒ⱴ  

2- 1- 2- 2- 1 ♠◐ⱡ꞉◓ⱴ  

 ♠◐ⱡ꞉◓ⱴ─ ⌐│⁸ ≤⇔≡ 1999 2008 ─

( + )╩ ™√⁹ ≤ ╩∕╣∙╣ ─ ≤⇔≡ ⌐ ™╢

↓≤│ ⌐ ≢№╢⅜⁸ ⌐│ ─ ( ⅜ ™ ⌐⅔↑╢

─ )⌐ ∆╢ ─ ⅜№╡⁸∕─ ╩ ∆╢⌐│ ╩ ™╢↓≤⅜

≢№╢≤ ⅎ╠╣╢⁹ ─ ╩ 2-1-2-2 ⌐ ⇔√⁹ ≢№╢ 2006

⌐ ─ ⅜№╡⁸∕╣ ─ ≢│ │ ⌐ 1,000 2,500 ─

≢ ⇔≡™√⁹  

 

 

 

2- 1- 2- 2 ♠◐ⱡ꞉◓ⱴ─  

 

♠◐ⱡ꞉◓ⱴ─ Harvest -based model⌐⅔™≡│⁸ ⁸ ⁸

─ 3 ≈⅜ ∆═⅝Ɽꜝⱷ⁹3╢⌂≥♃כ ≈─Ɽꜝⱷכ♃─ ─ ≤

90 ╩ 2-1-2-1 ⌐ ⇔√⁹ ─ 90% │⁸ ─ ⅛╠ 90%─ ≢Ɽ

ꜝⱷכ♃ ⅜∕─ ⌐ ╢≤™℮↓≤╩ ⇔≡™╢⁹ ⌐≈™≡│ ⌂

≥⅛╠№╢ ╩ ╘√ ╩ ™╢↓≤⅜≢⅝╢⅜⁸∕╣ ─Ɽꜝⱷכ♃⌐≈

™≡│ ─ ™ ╩ ⅎ√⁹⌂⅔⁸ ─ │⁸ 1.15⁸ Ɽꜝ

ⱷכ♃( ⇔√ ─ )0.05 ─ ≤⇔≡ ⅎ√ ( ≢│⌂™

─√╘⁸ ≤ │ ⌂╢)⁹ 
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2- 1- 2- 1 ─ 90%ה  

  ─ (90% )  

 1.122(0.776 - 1.620)  

 0.150(0.010 - 0.753)  

 0.150(0.010 - 0.753)  

 

─ ⁸1999 ⌐ 14,500 (90% : 4,300-86,500)≢№∫√

│ ₁⌐ ⇔≡ 2006 ⌐│ ─ 16,100 (5,800-92,400)≤⌂∫√⁹2006 ─

⌐╟╡ 2007 ─ │ ⇔√⅜⁸2008 ⌐│ ┘ ⇔≡ 14,159

(3,565-95,112)≤⌂∫√( 2-1-2-3)⁹↓─ │⁸2006 ⌐⅔↑╢ ⌐ ⇔√

╙─≤⌂∫≡™╢⁹√∞⇔⁸ ─ 90% ⅜ ╦∆ │ ⌐ ⅝™≤™

℮↓≤⌐│ ⅜ ≢№╢⁹↓╣│⁸ ⅜♃כ♦™⇔ ╠╣√≤⅝⌐ ∆╢≤⁸

│ ⅝ↄ ↕╣╢ ⅜№╢≤™℮↓≤╩ ⇔≡™╢⁹  

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 3 ─ ⁸50%⁸90% ⁸⅔╟┘  

( │ y ╩ ⇔√╙─)  

 

Ɽꜝⱷכ♃─ ─ ⁸90% ╩ 2-1-2-2 ⌐ ⇔√⁹╕√⁸

≤ ─ ╩ 2-1-2-4⁸ 2-1-2-5⁸ 2-1-2-6 ⌐ ⇔√⁹ ─

│⁸ ≤ ∆╢≤ 1 ─ ─ ⅜ ⅝ↄ ⇔√⁹↓╣│⁸ ─

⅜ⱡ꞉◓ⱴ◐♠⁸│╠⅛♃כ♦─ ⌐ ⇔≡™╢↓≤│╕∏№╡ ⌂™≤™℮↓

≤╩ ⇔≡™╢⁹ ─ │ 1.145 ≤⌂╡⁸ ─ ⌐⅔⅔╟∕

™ ╩ ∫√⁹♠◐ⱡ꞉◓ⱴ─ │ ≢ 12%≤ ↕╣√⅜⁸2.3%-32.4%≤

│ ⅝⅛∫√⁹  
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2- 1- 2- 2 ≤ ─ 90%ה  

  
─  

(90% )  

─  

(90% )  

 1.122(0.776 - 1.620)  1.145(1.004 - 1.452)  

 0.150(0.010 - 0.753)  0.122( 0.023- 0.325)  

 0.150(0.010 - 0.753)  0.123(0.024 - 0.324)  

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 4 ─ ה

  

2- 1- 2- 5 ─

ה  

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 6 ─ ה  
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2- 1- 2- 2- 2 ⱥ◓ⱴ 

ⱥ◓ⱴ─ ⌐│⁸ ≤⇔≡ 1999 2008 ─ ( +

)╩ ™√⁹ ≤ ╩∕╣∙╣ ─ ≤⇔≡ ⌐ ™╢↓≤│ ⌐

│ ≢№╢⅜⁸ ⌐│ ─ ( ⅜ ™ ⌐⅔↑╢ ─ )⌐

∆╢ ─ ⅜№╡⁸∕─ ╩ ∆╢⌐│ ╩ ™╢↓≤⅜ ≢№╢≤

ⅎ╠╣╢⁹ ─ ╩ 2-1-2-7 ⌐ ⇔√⁹  

 

 

2- 1- 2- 7 ⱥ◓ⱴ─  

 

ⱥ◓ⱴ─ Harvest -based model ⌐⅔™≡│⁸♠◐ⱡ꞉◓ⱴ≤ ⌐ ⁸

⁸ ─ 3 ≈⅜ ∆═⅝Ɽꜝⱷ⁹3╢⌂≥♃כ ≈─Ɽꜝⱷכ♃─

─ ≤ 90 ╩ 2-1-2-3 ⌐ ⇔√⁹ ─ 90% │⁸ ─ ⅛╠

90%─ ≢Ɽꜝⱷכ♃ ⅜∕─ ⌐ ╢≤™℮↓≤╩ ⇔≡™╢⁹ ⌐≈

™≡│ ⌂≥⅛╠№╢ ╩ ╘√ ╩ ™╢↓≤⅜≢⅝╢⅜⁸∕╣ ─

Ɽꜝⱷכ♃⌐≈™≡│ ─ ™ ╩ ⅎ√⁹⌂⅔⁸ ─ │⁸

1.15⁸ Ɽꜝⱷכ♃( ⇔√ ─ )0.05 ─ ≤⇔≡ ⅎ√(

≢│⌂™ ─√╘⁸ ≤ │ ⌂╢)⁹ 

 

2- 1- 2- 3 ─ 90%ה  

  ─ (90% )  

 1.122(0.776 - 1.620)  

 0.150(0.010 - 0.753)  

 0.150(0.010 - 0.753)  
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─ ⁸1999 ⌐ 2,624  (90% : 735-15,518)≢№∫√ │⁸

⇔≡ 2008 ⌐│ 3,423 (887-20,597)≤⌂∫√( 2-1-2-8)⁹ ─ ⅛∫√ 2001

≤ 2005 ─ ⌐│ ─ ⅜ ↕╣√↓≤⅜╦⅛╢⁹♠◐ⱡ꞉◓ⱴ≤

⌐ 90% ≢ ↕╣╢ ─ │ ⅝⅛∫√⁹  

 

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 8 ─ ⁸50%⁸90% ⁸⅔╟┘  

 ( │ y ╩ ⇔√╙─)  

 

Ɽꜝⱷכ♃─ ─ ⁸90% ╩ 2-1-2-4 ⌐ ⇔√⁹╕√⁸

≤ ─ ╩ 2-1-2-9⁸ 2-1-2-10⁸ 2-1-2-11 ⌐ ⇔√⁹ ─

│⁸ ≤ ∆╢≤ 1 ─ ─ ⅜ ⅝ↄ ⇔√⁹↓╣│⁸ ─

⅜⁸ⱥ◓ⱴ│╠⅛♃כ♦─ ⌐ ⇔≡™╢↓≤│╕∏№╡ ⌂™≤™℮↓≤╩

⇔≡™╢⁹ ─ │ 1.165 ≤⌂╡⁸ ─ ⌐⅔⅔╟∕ ™

╩ ∫√⁹ⱥ◓ⱴ─ │ ≢ 11%≤ ↕╣√⅜⁸♠◐ⱡ꞉◓ⱴ≤ ⌐

─ │ ⅝⅛∫√⁹  

 

2- 1- 2- 4 ≤ ─ 90%ה  

  
─  

(90% )  

─  

(90% )  

 1.122(0.776 - 1.620)  1.165(1.047 - 1.498)  

 0.150(0.010 - 0.753)  0.112(0.021 - 0.310)  

 0.150(0.010 - 0.753)  0.114(0.022 - 0.317)  
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2- 1- 2- 9 ─ ה

 

 

 

 

 

2- 1- 2- 10 ─

ה  

 

 

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 11 ─ ה  
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2- 1- 2- 3 ♬ⱱfi☺◌  

 ♬ⱱfi☺◌─ ⌐│⁸ ⁸ ⁸ №√╡ (

⌂╦ה )≤™℮ 4 ≈╩ ≤⇔≡ ™√⁹ ─ ⅜ 2007 ╕≢

⇔⅛ ≢⌂⅛∫√√╘⁸1998 2007 ─ 10 ╩ ─ ≤⇔√⁹4 ≈─

─ ╩ 2-1-2-12 ⌐ ⇔√⁹ ⌐╟∫≡ ─ │№╢╙──⁸ ≤⇔≡│

10 ─ ⌐№╢⁹  
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╡
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/ /

 

2- 1- 2- 12 ♬ⱱfi☺◌─ ≤ №√╡─ ─  

⁸ ⁸ ⁸ ⁸ №√╡

( ⌂╦ה )─ 6 ≈⅜ ∆═⅝Ɽꜝⱷ⁹╢⌂≥♃כⱤꜝⱷכ♃─

─ ╩ 2-1-2-5 ⌐ ⇔√⁹ ─ │ 1.2 ─ ≢№

╡⁸90% ─ ⅜ 1.37 ⌐⌂╢╟℮⌐ ╩ ⇔√( Ɽꜝⱷ⁹(10-3×6.83 =♃כ

─Ɽꜝⱷכ♃⌐ ∆╢ │ ⌂™√╘⁸ ─ ™ ╩ ⅎ√⁹ 

 

2- 1- 2- 5 ─ 90%ה  

 

 

 

 

 

 

 

 

 

  ─ (90% )  

 1.196(1.044 - 1.370)  

 0.200(0.006 - 0.908)  

 0.100(0.003 - 0.815)  

 0.100(0.003 - 0.815)  

№√╡

( )  
2.380(0.060 - 94.189)  

№√╡

(╦⌂ )  
2.380(0.060 - 94.189)  
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─ ⁸1998 ⌐ 1,090,313  (90% : 446,646 -5,592,316)≢№

∫√ │⁸╒╓ ⌐ ⇔≡ 2007 ⌐│ 1,686,294 (684,971-8,597,522)≤⌂

∫√( 2-1-2-13)⁹90% ─ ≢ ╦↕╣╢ ─ ⅜ ⌐ ⅝™↓≤⌐

│ ⅜ ≢№╢⁹  

 

 

 

 

 

 

 

 

 

2- 1- 2- 13 ─ ⁸50%⁸90% ⁸⅔╟┘  

 ( │ y ╩ ⇔√╙─)  

 

Ɽꜝⱷכ♃─ ─ ⁸90% ╩ 2-1-2-6 ⌐ ⇔√⁹╕√⁸

≤ ─ ╩ 2-1-2-14 2-1-2-19 ⌐ ⇔√⁹ ─ │

⅛╠╒≤╪≥ ⇔≡⅔╠∏⁸ ─ ⅜ ⌐ ╩ ⅎ≡™╢≤ ⅎ╠╣╢⁹

⌐╟╢ │ 6.5%⁸ │ 3.6%≢№∫√⅜⁸ ─ ≢ ↕╣

╢╟℮⌐ ╩╙≈⁹ 

 

2- 1- 2- 6 ≤ ─ ⁸90%  

  
─  

(90% )  

─  

(90% )  

 1.196(1.044 - 1.370)  1. 167(1. 072- 1. 340)  

 0.200(0.006 - 0.908)  0. 112(0. 024- 0. 237)  

 0.100(0.003 - 0.815)  0. 065(0. 014- 0. 139)  

 0.100(0.003 - 0.815)  0. 036(0. 008- 0. 077)  

№√╡

( )  
2.380(0.060 - 94.189)  15. 460( 3. 263- 33. 208)  

№√╡

(╦⌂ )  
2.380(0.060 - 94.189)  13. 751( 2. 901- 29. 706)  
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2- 1- 2- 14 ─ ה

 

 

 

2- 1- 2- 15 ─

ה  

 

 

 

 

 

 

 

 

 

2- 1- 2- 16 ─ ה

(꜡☺♇♩ ⇔√ )  

2- 1- 2- 17 ─ ה

(꜡☺♇♩ ⇔√ )  

 

 

 

 

 

 

 

 

 

2- 1- 2- 18 №√╡

( )─ ה (

⇔√ )  

2- 1- 2- 19 №√╡

(╦⌂ )─ ה (

⇔√ )
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2- 1- 2- 4 ▬ⱡ◦◦ 

 ▬ⱡ◦◦─ ⌐⅔™≡│⁸♬ⱱfi☺◌≤ ⌐ ⁸ ⁸

№√╡ ( ⌂╦ה )≤™℮ 4 ≈╩ ≤⇔≡ ™√⁹

─ ⅜ 2007 ╕≢⇔⅛ ≢⌂⅛∫√√╘⁸1998 2007 ─ 10

╩ ─ ≤⇔√⁹4 ≈─ ─ ╩ 2-1-2-20 ⌐ ⇔√⁹™∏╣─ ╙ 2004

╕≢│ ⌐№∫√⅜⁸∕╣ │ ∟⁸╙⇔ↄ│ ─ ╩ ⇔√⁹  
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2- 1- 2- 20 ▬ⱡ◦◦─ ≤ №√╡ ─  

 

⁸ ⁸ ⁸ ⁸ №√╡

( ⌂╦ה )─ 6 ≈⅜ ∆═⅝Ɽꜝⱷ⁹╢⌂≥♃כⱤꜝⱷכ♃─

─ ╩ 2-1-2-7 ⌐ ⇔√⁹ ─ │ 1.4 ─ ≢№

╡⁸ ⅜ ™√╘ ⅝⌂ ╩ ⇔√ ( ─ ─√╘⁸ ≤

│ ⇔⌂™)⁹ ─Ɽꜝⱷכ♃⌐ ∆╢ │ ⌂™√╘⁸ ─

™ ╩ ⅎ√⁹  

 

2- 1- 2- 7 ─ ⁸90%  

  ─ (90% )  

 1.090(0.341 - 3.489)  

 0.200(0.006 - 0.908)  

 0.100(0.003 - 0.815)  

 0.100(0.003 - 0.815)  

№√╡

( )  
0.575(0.015 - 22.735)  

№√╡

(╦⌂ )  
2.463(0. 062- 97.437)  
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─ ⁸1998 ⌐ 295,000  (90% : 154,000-852,000)≢№∫√

│⁸2004 ╕≢⌐ 448,000 (257,000-1,158,000)⌐ ⇔⁸2007 ⌐│

417,000 (223,000-1,207,000)≤⌂∫√( 2-1-2-21)⁹90% ─ ≢ ╦↕╣╢

─ │ ⅝™↓≤⌐│ ⅜ ≢№╢⁹╕√⁸↓─ │ ─ ─

╩ ⇔≡⅔╡⁸ ⌐╟╡ │ ⌐↓─ ⌐ ╪≢™╢≤ ↕╣╢⁹ 

 

2- 1- 2- 21 ▬ⱡ◦◦ ─ ⁸50%⁸90% ⁸⅔╟┘  

 

Ɽꜝⱷכ♃─ ─ ⁸90% ╩ 2-1-2-8 ⌐ ⇔√⁹╕√⁸

≤ ─ ╩ 2-1-2-22 2-1-2-27 ⌐ ⇔√⁹ ─ ─ │

╟╡╙ ╕╡⁸ 1.541( 95%CI: 1.226- 1.957)≤⌂∫√⁹ ⌐╟╢

│ ≢ 21.5%⁸ ≢│ 11. 5%≤ ↕╣√⁹ ─ 90% │ ╟╡│

⅛∫√⅜⁸ ≢│ 0.100- 0.308⁸ ≢│ 0.053- 0.170 ≢№╡⁸ ⌐

│ ⅜ ℮⁹ 

 

2- 1- 2- 8 ≤ ─ ⁸90%  

  
─  

(90% )  

─  

(90% )  

 1.090(0.341 - 3.489)  1.541(1.226 - 1.957)  

 0.200(0.006 - 0.908)  0.282(0.123 - 0.427)  

 0.100(0.003 - 0.815)  0.215(0.100 - 0.308)  

 0.100(0.003 - 0.815)  0.115(0.053 - 0.170)  

№√╡

( )  
0.575(0.015 - 22.735)  21.328(9.881 - 30.783)  

№√╡

(╦⌂ )  
2.463(0.062 - 97.437)  110.9(51.705 - 160.9)  
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2- 1- 2- 22 ─ ≤

( ⇔√ )  

 

 

2- 1- 2- 23 ─

≤  ( ꜡☺♇♩ ⇔√ )  

 

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 24 ─ ≤

(꜡☺♇♩ ⇔√ )  

 

 

2- 1- 2- 25 ─ ≤

(꜡☺♇♩ ⇔√ )  

 

 

 

 

 

 

 

 

 

 

2- 1- 2- 26 CPUE ─ ≤

( )  

 

2- 1- 2- 27 ╦⌂ CPUE ─

≤ ( )  

 






































































































































































































































































































































































































































