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2 2020 ◦ꜗ◖ ה ─  
 

ה   ☿fi♃כ 

⁸  

 

        

─ ⌐≈™≡⁸ ┘⅝ ─ ⌐ ≠™≡ ⇔√⁹

│⁸2002⌐ ─ ⌐ ↕╣√↓≤⌐ ∫≡

⌐⌂∫√⁹ │ 2011 ≢ ⇔√⅜⁸ ≢ ↕╣≡™√ │⁸

2012 ⁸ √⌂ ╖≢№╢ ה ─ ⁸ ⇔≡ ↕╣≡™╢⁹

│ ה ─ ┘⅝ ≢─ ≤ ≠↑╠╣╢⅜⁸

┘ ⌐⅔↑╢ 1999 ─ │ 1,000♩fi╩ ╡ ╪≢ ⅜ ⅝⁸

2019│99♩fi≤ ≢№∫√⁹ 

◦ꜗ◖CPUE│⁸1990⌐ ⇔⁸2000 │ ╖⌐ ⇔

≡™╢⁹ 31 √∞⇔2017≤2019╩ ↄ ─ ⌐≈™≡ ≤

─ ╩3 ⇔⁸32.3⁸20.1╩ ⌐ ⅛╠ ⁸ ⁸ ≤ ╘⁸2019─

3.7⅛╠ │ ≤ ⇔√⁹ 5 20152019─ ─

⅛╠ │ ≤ ⇔√⁹√∞⇔⁸ ™─ ⅜ ⇔≡™╢↓≤⌐╟╡⁸

◦ꜗ◖⌐ ∆╢ ⅜ ⌐ ↕╣≡™╢ ⅜№╢√╘⁸ ─ ⌐

≈™≡ ∆╢ ⅜№╢⁹ 5 ─ │⁸ ≤⌂╢ ─ 1 ⌐⅔

↑╢ ⌐╟╡ ≤ ─ ╩ ⇔ↄ ⇔≡™╢⁹2018│ 2016 ⅜

ↄ ⇔√ ⅛╠ ≢№∫√⅜⁸2019│ 2017 ─ ─ ⅛╠ ≤

⌂∫√╙─≤ ╠╣╢⁹∆≢⌐ 2018 ⌐│ ─ ⅜ ╠╣≡™╢↓≤⅛╠⁸2020

─ ╙ ™ ≤⌂╢↓≤⅜ ↕╣╢⁹2019 ─ │ ™≤

╠╣╢⅜⁸ ─ ╩ ⇔⌂⅜╠ ╩ ℮ ⅜№╢⁹ 

2021ABC│ 2-1) ╩ ™≡ ⇔√⁹⌂⅔⁸ ─ ⅜ ⌐№╡⁸2020

─ │ ↄ⌂╢≤ ↕╣╢↓≤⌐ ⇔⁸ ⅛╠ 2021 ─

│ ABCtarget ╩ ∆↓≤╩ ∆╢⁹ 

 

 
Target/ 

Limit 

2021ABC 

 

 

%  
F  

0.7Cave 3-yr0.98 

Target 78   

Limit 97   

Limit│⁸ ─ ≢ ↕╣╢ ꜠ⱬꜟ─ ≢№╢⁹Target│⁸ ─

♃כ♦╛ ⌐ ∆╢ ─ ╩ ⇔⁸ ─ ≢╟╡ ⌂

─ ╕√│ ⅜ ↕╣╢ ≢№╢⁹ABCtarget = Ŭ ABClimit≤⇔⁸ Ŭ⌐│

0.8╩ ™√⁹ 
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F  

 

%  

2015   272   

2016   223   

2017   105   

2018   221   

2019   99   

 

    

 

⌐ │♩♇☿♃כ♦√⇔ ─≤⅔╡ 

  

 19702003 2004

2006 20072011

 20122019

 

 

 

  

 

  

 

1 ╕ⅎ⅜⅝ 

◦ꜗ◖│ ╛ ┴╠─ ≤⇔≡ ↕╣⁸ ≢│ ↄ⅛╠ ↕╣≡™╢⁹∕

─ ─ ≢╙⁸ ה ╩│∂╘⁸ ⁸ ⁸ ⁸ ⁸

⌂≥ ≢─ ≤⇔≡⁸ ┘⅝ ╛ ⇔ ⌐╟∫≡ ↕╣≡™

╢⁹ ⁸◦ꜗ◖╩ ⇔≡™╢ ┘⅝ ⌐⅔™≡⁸ ⌐ ╘╢◦ꜗ◖

─ ⅜ ⇔≡™╢↓≤⅜ ↕╣⁸ ─ ╙ ↕╣≡™╢⁹ 

│ ה ─ ┘⅝ ≢─ ─ ≈⌐ ≠↑╠╣⁸

2002⌐│ ─ ⌐ ↕╣⁸ ┘⅝ ─ ─ ⁸

─ ─√╘─ ┘⅝ ─ ™ ─ ⁸ ⌐ ℮ ─

╩ ╢√╘─◦ꜗ꞉כ ─ ⌂≥─ ⅜ ↕╣√⁹ │ 2011

≢ ⇔√⅜⁸ ≢ ↕╣≡™√ │⁸2012 ⁸ ⇔╩ ™⁸

√⌂ ╖≢№╢ ה ─ ⁸ ⇔≡ ↕╣≡™╢⁹ 

 

2  

1 ה  

◦ꜗ◖│ ─ 1030 m─ ─ ⌐ ↄ ╠╣╢⁹ ⅜ ─ ⁸
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⁸ ◦♫ ⌐ ↄ ⇔⁸ │ ה ⌐ ∆╢ 1⁹ │

⅛╠ ⌐ ↕╣⁸ ≢│ ─ ⌐ ↕╣≡™╢⁹

─ ┘⅝ ─ ─ №√╡─ CPUE: kg/1─

╩ 2⌐ ∆⁹ ≢│ ⌐ ─ ⅛╠ ⌐⅛↑≡

─ ⅜№╡⁸ ≢│ ⌐ ™⁹ │ ⌐╟╡ ⇔⁸ ⌐ │

≢ ⇔√ ╩ ↑⁸ ≤ ─ ⌐ ↄ ∆╢╟℮⌐⌂╢

ה ה ⁸ ה

⁹ ≢│⁸ ⌐ ╩ ↑≡◦ꜗ◖─ │ ∆╢╙──⁸ ⇔√

ↄ─ │ ∆╢╙─≤ ⅎ╠╣≡™╢ ╒⅛ 1997⁹◦ꜗ◖│ ╩2≈ ⅎ

√U ─ ╩ ⌐ ╡⁸∕─ ≢ ∆╢≤↕╣≡™╢  2005⁹

⅛╠ ⇔√ │⁸ ⌐ ℮◄Ⱡꜟ◑כ─ ╛ ⌐ ⅎ⁸ √⌂ ─ ⌐╙

◄Ⱡꜟ◑כ ╩ ™╠╣╢╙─≤ ↕╣╢⁹ 

 ◦ꜗ◖│┤ 1ﬞ ─ ⌐ 11─ ╩☺כ♥☻ ≡ ∆╢⁹ │ 7 ⅛

╠11⌐ ⇔⁸Ⱨכ◒ ⌐│ ⅛╠ ⌐⅛↑≡─ ≢ ⅜ ™ 3⁹

◦ꜗ◖─ ─ ╩⁸ ┘ ⌐╟╡ ↕╣≡™╢ⱡꜟⱤ♇◒Ⱡ

♇♩ ┘⅝ 1 ⁸35 ⌐╟╢ ─ ⅛╠ ╢≤⁸2016

⅜ ⌂™ ⅜3 ™≡™√⅜⁸2019 │ ⅜ ⅛∫√ 4⁹ 

⌐⅔↑╢◦ꜗ◖ ─ ⌂ ─ │⁸6 ⅛╠ 7 ⌐⅛↑≡│

╟╡ ─ ™ ⌐№╢⅜⁸8 │ ╩ ↑≡ ─ ™ ⌐ ╢

 1986⁹ ─ כꜞ▪ꜙ♅☻◄│⌐ ⅜ ∂⁸ ≢│ ─ ╣⅜

∆╢√╘⁸ ┼ ∆╢ ─ ⅜ ╢ ⅜ ↕╣≡™╢ ╒⅛ 2003⁹

─◦ꜗ◖ ─Ⱨ⁸≡™≈⌐◒כ 2000│6 7 ≤8 9 ─2 №╢

≤⇔≡™╢⁹ ⁸Kodama et al.2004 │⁸◦ꜗ◖ ─ ≢№╢ │ ─

Ⱨכ◒⅜ ─1 ≤⌂∫√↓≤╩ ⇔≡™╢⁹∕─ ≤⇔≡⁸ ─

⌐╟╡ ─ ⅜ ⇔√↓≤─ ⁸ ⌐⅔↑╢ ─ ⅜ ™

╛⁸ ─ ⌐╟╢ ─ ─ ⅜ ↕╣≡™╢  2004⁸Kodama 

et al. 2009⁹ ה ⌐⅔™≡│⁸ ─ Ⱨ9│◒כ 10─1 ≤↕╣

╢  1991⁹ ─ ─ │⁸ ⅜ ⅛∫√2013

2015│9 ⌐ ⅝⌂Ⱨכ◒⅜ ╠╣√ 3⁸ 5⁹2018│8 ╕≢20132015

╖─ ≢№∫√⅜⁸ ─ │ ⌂⅛∫√⁹2019│5 ⅛╠ ⅜ ⇔⁸

╟╡╙ ™8 ⌐ ─Ⱨכ◒⅜ ╠╣√ 5⁹ 

 

2 ה  

◦ꜗ◖│┤ 2 ↄ ⇔√ ⌐ ⅛╠ ╕≢─ ↕

10 cm≤⌂∫≡ ≤⌂╢⁹ 6-1⁸ 6-2⌐ ┘⅝ ─

20125 20182 ⌐╟╡ ↕╣√◦ꜗ◖─ ╩ ∆⁹↓─

─ ─ ╩ ╗ 20105 20141 ╩♃כ♦─ LFDALength Frequency Data 

AnalysisⱤ♇◔כ☺ FAO 2006╩ ™≡ ⇔⁸ ╩ ⇔⌂™von Bertalanffy

─ ╩№≡│╘╢≤⁸ ─ ⅜ ↕╣√⁹ 

, ρχȢψφ ρ Å Ȣ Ȣ  
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↓↓≢⁸Lt│ t ⌐⅔↑╢◦ꜗ◖─ cm≢№╢⁹ │5 ⌐ ∆╢╙─≤

⇔√⁹╕√⁸ ≢ ↕╣√ ◦ꜗ◖─ n=4,129─♦כ♃╩▪꜡ⱷ♩

כꜞ ⌐ ≡│╘╢≤⁸ ה ⌐≈™≡ ⅜ ╠╣√⁹ 

"7 πȢπρχω,Ȣ  

↓↓≢⁸BW│ g⁸L│ cm≢№╢⁹ 

⌐╟╡ ≢─◘▬☼╩ ∆╢≤⁸1 ≢ 8.0 cm⁸ 8.1 g⁸2 ≢

12.2 cm⁸ 27.9 g⁸3 ≢ 14.6 cm⁸ 47.4 g⁸ ⌂ ≤↕╣╢4

 2005╕≢ ⅝╢≤∆╣┌ 16.0 cm⁸ 62.0 g⌐ ∆╢ 7⁹ 

 

3 ה  

⌐⅔↑╢ │ 8 cm≢№╡⁸╒╓1 ≢ ∆╢≤ ⅎ╠╣╢⁹ ה

⌐⅔↑╢ │5 9 ↔╤≤↕╣ ╒⅛ 2007⁸ ─ ⅛╠ ⇔

√ 8 ⅛╠⁸ ╙ │ 5 ⅛╠ 9 ↔╤╕≢ ™≡™╢≤ ⅎ╠╣

╢⁹2018│ ⅜╛╛ ⅛∫√⅜⁸ ╕≢│╒╓ ╡⌐ ⇔√⁹2019

│◦ꜗ◖─ ⌐≤╙⌂℮ ⅜ ⅛∫√√╘ ─ ⅜ ⇔™╙──⁸9

⌐ ─ ⅜ ╠╣√⁹ 

⇔√ │ ╩ ℮⅜⁸ │ ─ ⌐ ⌐╦√╡ ╩ ∆╢

↓≤⅜≢⅝╢√╘⁸ ≤ │ ∏⇔╙ ⇔⌂™  2005⁹ │

⌐U ⌐ ╠╣√ ─ ≢ ╦╣⁸ 1 ╡─ │⅔╟∕1.5 28≤

↕╣≡™╢  2005⁹ │ ╙ ≢ ─ ╩ ™⁸ ─┤

⌐│ 20ϴ≢│ 21⁸25ϴ≢│ 12╩ ∆╢≤↕╣╢  2005⁹ 

 

4  

│ ─ ≤↕╣⁸ ⌐⅔™≡│ ⌐◒ꜟⱴ◄ⱦ ⌂≥─ ╛

─ ╩ ⇔≡™╢  2005⁹ ≢│2 3 cm─ ≢│ ╩

∆╢ ⅜ ↄ⁸4 12 cm≢ ─ ⅜ ╕╡⁸12 cm─ ≢│ ⁸

╙ ∆╢╟℮⌐⌂╡⁸ ⌐⌂╢↓≤⅜ ↕╣≡™╢ 1989⁹ ─

™⌐≈™≡│⁸ ─ ⌐ ═≡ ⅜ ™↓≤⁸ ─ ⌐ ∆╢◄Ⱡꜟ

⅜כ◑ ⅝™↓≤⌂≥⅛╠⁸∕─ │ ↕™≤ ⅎ╠╣≡™╢  2005⁹ 

⌐ ⇔≡│⁸ ≢│ⱴ♄▬⁸ⱴⱢ♀⁸♩◌◕◗♅⁸ⱵⱵ▬◌ ⅜◦ꜗ◖╩

⇔≡™╢⅜⁸↓╣╠─ ⅜ ═≡™√◦ꜗ◖│ ─ ≢№∫√  2005⁹╕

√⁸ ה ⌐⅔™≡│ⱴ▪♫◗⌐╟╢ ─◦ꜗ◖─ ⅜ ↕╣≡™╢

 2016╒⅛⁸Ɫ⸗─ ⅛╠╙ ≈⅛∫≡™╢ 29

Ɫ⸗ ⁹ 

 

3 ─  

1 ─  

ה ⌐⅔↑╢◦ꜗ◖─ ─╒≤╪≥│ ─ ≤ ⌐ ┘⅝

⌐╟╢╙─≢№╡⁸ ⌐│ ⇔ ≤ ≢ ─ ⅜№╢⁹ ה

─ ⌐≤∫≡◦ꜗ◖│ ╙ ⌂ ≢⁸⅛≈≡│ ─ →
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─2050%╩ ╘≡™√  1991⁹ ≢│∕─ ╩ ╠⇔≡™╢╙──⁸

≤⇔≡◦ꜗ◖─ │ ™⁹ 

│ ⅛╠ ⌐⅛↑≡≢№╢⁹ ◘▬☼│ 10 cm≢№╡⁸∕╣⌐ √⌂

™◦ꜗ◖│ ↕╣≡™╢⁹ ─ ◦ꜗ◖─ │ ↄ⁸ ⌐

⌐№√╢ │⁸ →◘▬☼─◦ꜗ◖─ 2 ≤ ⌐ ─

≢ ⇔≡™╢ 9⁹20022011⌐ ↕╣√ ≢│⁸ ⌐

→↕╣√ ◦ꜗ◖─ ─ ╩ ↕∑╢√╘⁸◦ꜗ꞉כ ─

⅜ ╘╠╣√⁹⇔⅛⇔⁸ ⌐│ ─ │5060% ⌐ ↄ⌂╢↓≤⅜ ╠⅛

⌐⌂∫≡™╢ 23 ⁹ 

2009⅛╠ ╕╘ ⌐╟╡⁸ ⌂◦ꜗ◖─ ⅜

↕╣≡™╢⁹↓╣│⁸1990 ⌐ ⅜ ⅝ↄ ⇔≡⅝√ ≢⁸ ⌐ ∆

╢ 1 2 ─ │ ⇔≡™√↓≤⅛╠⁸ ─ ╩ ∆╢↓≤⌐╟╡

─ ⅝ →╩ ╢╙─≢№╢⁹ │◦ꜗ◖─ ⅜ ™↓≤⅛╠ ⌐

ⅎ╢ │ ≤ ⅎ╠╣⁸ ╡ ╖╛∆ↄ ⅜ ≢⅝╢ ≢№╢⁹ 

 

2 ─  

┘ ⌐⅔↑╢1970 1998╕≢─ │ ≢2,000♩fi╩ ⅎ⁸

⌡1,000♩fi ≢⁸3 5 ≢ ╩ ╡ ⇔≡™√⁹1999 ─ │ 1,000

♩fi╩ ╡ ╪∞ ≢ ⅜ ⅝⁸2011 │500♩fi ╩ ╡ ╪≢™╢

10⁸ 1⁹⌂⅔⁸2011╕≢│⁸ ≤⇔≡₈ ─

₉⅜ ↔≤⌐ ≤⇔≡ HP ≢ ↕╣≡™√⁹

⅜ ⇔√ 2012 ─ ⁸│≡™≈⌐♃כ♦ ┘ ─

─ ╩ ⇔√⁹2019 ─ │∕╣∙╣ 98♩fi ┘ 1♩fi≢№╡⁸

≢№∫√2017─ ╩↕╠⌐ ╢ 99♩fi≤⌂∫√⁹ 

⌐⅔↑╢ → ≢─ 6 ─ ─ ╩ 11⌐

∆⁹ ≢│⁸4 5 ⌐Ⱨ⁸╡№⅜◒כ∕╣ ╙№╢ ╕≤╕∫√ ⅜ ╠╣

╢⁹ ≢№∫√ 2017│ ⅛╠ ⅜ ⅝⁸2018 ↔╤╕≢│ ⌂

⅜ ™√⅜⁸2018─11 │ ┘ ⌂ ≤⌂∫√⁹ 2019│ ╩ ∂≡

╘≡ ⌐ ⇔⁸2017─╟℮⌂ ⌐⅔↑╢ ─ ⅝╙ ╠╣≡™⌂™⁹ 

 

3  

◦ꜗ◖⌐ ∆╢ ≤⇔≡⁸ ┘ ─ → ╩ ≤∆

╢ ┘⅝ ─ ═ ה ─ ╩∕╣∙╣ 12⁸ 13⌐

∆⁹ ≤╙1990 ⌐№╡⁸ ─ ⌐⅔↑╢ ═

│ 10 ─ 6 ≤⌂∫≡™╢⁹2017⌐ ╠╣√ ≢─ ─ │⁸

⌂◦ꜗ◖─ ⌐╟╢ ⅎ⌐╟╢╙─≤ ⅎ╠╣╢ 12⁹2019 │⁸

─ │ ⅛╠╦∏⅛⌐ ⇔ 12⁸ ─ ╙ ⅛╠

⇔√ 13⁹ 

⌂⅔⁸2017┘2019─ ⌐⅔™≡│◦ꜗ◖ ◖♇♪◄fi♪ ™13

14 ─ ╦╡⌐ ◖♇♪◄fi♪ ™8 10 ╩ ™√ ⅜ ╟╡
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╙ ⅛∫√ ⅜ ↕╣≡™╢ ⁸ ♃כ♦ ⁹№╢ ─ כ♦

♃⌐⅔↑╢ ⌐ ╘╢ ─ │⁸2016⌐│1 ≢№∫√─

⌐ ⇔≡ 2019⌐│ 3 ⌐ ⇔√⁹↓─ │ ⌐◦ꜗ◖─ ≢№╢ ⌐

ↄ ╠╣⁸4 5 ─ ─ │2016⌐│╒╓0 ⌂─⌐ ⇔2019⌐│8

╩ ⅎ≡™√⁹↓╣│⁸◦ꜗ◖─ ⌂ ╩ ↑⁸ ─ ⅜ ─

╩☻☼◐ ─ ™⌐ ╡ ⅎ√√╘≤ ↕╣╢⁹ ⁸ ╩ ™√ ≢

│◦ꜗ◖⅜ ∆╢↓≤│⌂™⁹⇔√⅜∫≡⁸2017 ┘ 2019─ ⱬכ☻─

│⁸ ─◦ꜗ◖⌐ ∆╢ ╟╡╙ ≤⌂∫≡™╢ ⅜ ™⁹ 

 

4 ─  

1 ─  

◦ꜗ◖ ה ─ ─ ╩ ╘╢ ─ ⌐╟╢◦ꜗ◖ CPUE

№√╡─ ─ ╩ ≤⇔≡2019 ─ ─ ה ╩

⇔√ 1⁹∕─ ⁸ ─ ⁸ ─ ⁸

♃כ♦─ ⅛╠ √ ─ ⁸ ┘⌐ ◦ꜗ◖

─ ╙ ─ ─ ≤⇔√⁹ 

 

2 ─  

─ → ≢№╢ │⁸◦ꜗ◖─ ⌐ ╘╢ ⅜ ─ ⌐

═≡ ↄ⁸2018 ⌐│ 5 ╩ ╘≡™╢⁹∕↓≢⁸ ╩ ≤∆╢

≢ ⌐ ⌐╟╢◦ꜗ◖CPUEkg// ╩ ≤╖⌂⇔⁸∕─ 1989

2019 ╩ 2 ┘ 14⌐ ∆⁹ │1990⌐ ⅝ↄ ⇔√⅜⁸2000

│ ≤ ─ ≢ ╩ ╡ ⇔≡™╢⁹ │2013╛2017─╟℮

⌐ ⅜ ⌐ ™ ╙ ╠╣≡™√⁹2019 ─CPUE│3.7≤⌂╡⁸2017⌐

⇔√↓╣╕≢─ ╩ ⇔√⁹⌂⅔⁸ ─2017┘2019⌐⅔↑╢◦ꜗ

◖ ─℮∟ ⅜ ╘╢ │2 ╩ ∫≡⅔╡⁸ ≢─ ⅜ ⌐ ⌂™

⅜ ╠╣╢⁹↓╣│⁸3.3 ⌐ ⇔√ ╡⁸ ─ ⌐⅔™≡ ─ ™

─ ⅜ ⇔√↓≤╙ ≤ ⅎ╠╣╢⁹↓─√╘⁸ ─ ─ ⌐≈™

≡ ╩ ╘≡™ↄ ⅜№╢⁹ 

⌐≈™≡⁸ ─CPUE╩ ™√ ⸗♦ꜟ⌐╟╢ ╩ ╖√

2⁹∕─ ⁸2000 ─ CPUE─ ♩꜠fi♪│ⱡⱵ♫ꜟCPUE≤

╒╓ ⌐ ⇔≡™√⁹ ≢⁸ ≢№∫√ 1990 ≢│ⱡⱵ♫ꜟ CPUE╟

╡╙ ╘─ ≤⌂╡⁸ ⌐╟╢ ⅜ ≤│ ⌂∫≡™√ ⅜ ↕╣√⁹ 

─ ┘⅝ 2015╕≢6 ⁸2016 │5 ─ ⅛╠

⇔√ 20042019 ─ km2·kg/hr─ │⁸ 2 ─ ◘▬☼─

◦ꜗ◖ 10 cm ≢│ ─ ≤⅔⅔╗⌡ ⇔≡⅔╡⁸2018⌐│

⅝ↄ ⁸2019⌐│ ┘ ⅝ↄ ⇔√ 15⁹ 1 ─ ◘▬☼─◦ꜗ

◖ 10 cm ≢│ ◘▬☼─◦ꜗ◖╟╡╙1 ↄ ⅜ ∆╢

⅜ ╠╣≡™√⅜⁸ │ ⅜ ™≡™╢ 15⁹ ◘▬☼─◦ꜗ◖─

⅜ ⅛∫√2018─ 2017⌐ ◘▬☼─◦ꜗ◖─ ⅜ ⅛∫√─



FRA-SA2020-RC02-8 

│⁸2017⌐ ™─ ⅜ ⅛∫√↓≤⅜ ↄ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

3 ─  

─ ⌐⅔↑╢◦ꜗ◖─ ╩ ╢≤ 6-1⁸ 6-2⁸ 5

⌐│⁸ 6⅜♪כ⸗ 7 cm─ ≤1011 cm─ ─2≈─Ⱨכ◒⅜ ╘╠╣

╢⁹↓─℮∟ │ ≤ ⅎ╠╣⁸5 ⅜♪כ⸗⁸≡↑⅛⌐11╠⅛ 6 cm⅛

╠10 cm┼≤ ₁⌐ ⅝ↄ⌂╢⁹↓╣⌐ ⇔⁸ ₁ ≢№╢ │∕─ ─

─ ╩ ⇔⁸11 ⌐│╒╓Ⱨכ◒⅜ ╠╣⌂ↄ⌂╢⁹ ╣ ╦╢╟℮⌐⁸11 │∕

─ ⌐ ⇔√ √⌂ ⅜ ╠╣╢╟℮⌐⌂╢⁹ ⌂ │ ≢4 ≤

↕╣╢  2005⅜⁸ ⌐⅔™≡│ 3 ≤ ╦╣╢1315 cm─

│⁸ ⌐╦√╡╒≤╪≥ ╠╣⌂™⁹ 

─ ╩ ╢≤⁸2016 │20185 ⅛╠8 ⌐⅛↑≡ ↄ

⇔⁸ ─╕≤╕∫√ 11⌐ ⅜∫≡™√≤ ↕╣╢⁹2019─

≤⌂╢│∏∞∫√2017─Ⱨ⁸20188│◒כ ╕≢│ 8 9 cm╩⸗כ♪⌐

╠╣√⅜⁸20192 ⌐│ ⇔≡™√↓≤⅛╠⁸ ⅛╠ ⌐⅛↑≡ ⅝⌂ ⅜

∂√╙─≤ ╠╣╢⁹↓─╟℮⌂ ⅛╠ ⌐ 1 ─◦ꜗ◖⌐ ∂╢ │⁸

≢№∫√2013≤2017─ ⌐╙ ⇔≡ ╠╣≡™╢⁹ 

2018 │⁸20195 ≢│ ─ ™Ⱨכ◒≤⇔≡ ╠╣√⁹↓─Ⱨכ◒─

│♪כ⸗ ╟╡╙ 1 cm ⅝ↄ⁸ ≢№∫√ 2018─ 2017

≤ ∆╢≤2 cm ⅝⅛∫√⁹↓─√╘⁸20198 ─2018 ⌐│⁸∆≢⌐

10 cm╩ ⅎ ◘▬☼⌐ ⇔≡™╢╙─╙ ↄ ╠╣√⁹↓╣╠─ ⌐╟╢ │⁸

╟╡╙ ™ ⌐ ↄ ↕╣√ 5─ ⌐ ⇔√ ⅜№╢⁹

⇔⅛⇔⁸2018─Ⱨ201911│◒כ ╠╣⌂ↄ⌂╡⁸ ┘ ⌂ ⅜ ∂

√ ⅜№╢⁹ 

2019 ⌐≈™≡│⁸20202 ≢│ ⅝⌂Ⱨכ◒⅜ ╠╣≡™╢⁹ 

 

4 ─ ה  

─ ─ ≤⇔≡⁸ 31 19892019 ─ ◦ꜗ

◖CPUE⌐≈™≡ ≤ ─ ╩3 ⇔⁸32.3⁸20.1╩ ⌐ ⅛╠ ⁸ ⁸

≤ ╘√⁹√∞⇔⁸3.3 ⌐ ⇔√≤⅔╡2017┘2019─CPUE│

≤⌂∫≡™╢ ⅜ ™√╘⁸ ─ ⅜ ⌐ ↕╣╢ꜞ☻◒⌐

⇔⁸ ⅛╠ ⇔≡™╢⁹2019 ─ 3.7⅛╠⁸2019 ─

│ ≤ ⇔√ 14⁹╕√⁸ 5 2015 2019─ ─ ⅛

╠2019 ─ │ ≤ ⇔√⁹ 

│ ─ ─ ⌐ ∂≡ ≤ ─ ≢ ╩ ╡

⇔≡⅔╡⁸2017 ⌐2016⅜ ↄ ⇔√↓≤⅛╠⁸2018─

│2017─ ⅛╠ ≤⌂∫√⁹⇔⅛⇔⁸2017│2018 ⌐ ⅝ↄ

⇔√≤ ╠╣ 6-2⁸ 11⁸2019─ │ ┘ ┼≤ ∂√╙─≤ ╠╣

╢⁹201910 ─ ╙ ⌐ ⇔≡™╢↓≤⅛╠ 11⁸ ─ ™

│2020╙ ∆╢╙─≤ ↕╣╢⁹ 
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5 2021ABC─  

1 ─╕≤╘ 

─ → ╩ ≤∆╢ ┘⅝ ⌐╟╢◦ꜗ◖CPUEkg/

╩ ≤⇔≡ ה ╩ ∆╢≤⁸ │ ⁸ │ ≤⌂╢⁹ 

 

2 ABC─  

┘ ◦ꜗ◖ CPUE─ ⌐ ╦∑≡ ╩ ℮↓≤

╩ ≤⇔⁸ ─ABC 2-1) ⌐ ≠⅝ABC╩ ⇔√⁹ 

ABClimit  ŭ1 × Ct × ɔ1 

ABCtarget  ABClimit × Ŭ 

ɔ1 = (1 + kĬ(b/I)) 

↓↓≢⁸Ct│t ─ ⁸ŭ1│ ≢ ╕╢ ⁸k│ ⁸b≤I│∕╣∙╣

─ ⅝≤ ⁸Ŭ│ ≢№╢⁹ɔ1│ ─ ⅛╠ ∆╢⁹ 

◦ꜗ◖─ ╩ ∆ │⁸◦ꜗ◖ ─ ╩ ╘╢ ─

┘⅝ ─◦ꜗ◖CPUE≤⇔⁸ 3 20172019─ ⅛╠b-0.19

≤I10.84╩ ╘√⁹k│ ─1.0≤⇔√⁹ŭ1│⁸Ct╩3 Cave3-yr2017

2019≤⇔√ ─ ─ ≢№╢0.7≤⇔√⁹Ŭ│ ─0.8≤⇔√⁹ 

⌂⅔⁸ ─ │ ⌐№╡⁸2020╙ ⌐ ™≡ ⅜ ™ ≤

⌂╢≤ ↕╣╢⁹↓─√╘⁸ ⅛╠ 2021 │ ABCtarget ╩ ∆↓

≤╩ ∆╢⁹ 

 

 
Target/ 

Limit 

2021ABC 

 

 

%  
F  

0.7Cave 3-yr0.98 

Target 78   

Limit 97   

Limit│⁸ ─ ≢ ↕╣╢ ꜠ⱬꜟ─ ≢№╢⁹Target│⁸ ─

♃כ♦╛ ⌐ ∆╢ ─ ╩ ⇔⁸ ─ ≢╟╡ ⌂

─ ╕√│ ⅜ ↕╣╢ ≢№╢⁹ABCtarget = Ŭ ABClimit≤⇔⁸ Ŭ⌐│

0.8╩ ™√⁹ 
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3 ABC─  

  

2016  2016  

2018  2018  

2019   

 

 

 
 F  

 

 

ABClimit 

 

ABCtarget 

 

 

 

2019  0.7Cave3-yr0.47   72 57  

20192019

 
0.7Cave3-yr0.47   71 57  

20192020

 
0.7Cave3-yr0.47   66 53 99 

2020  1.0Cave 3-yr1.13   224 179  

20202020

 
1.0Cave 3-yr1.13   207 166  

2012 ─ ABC─ │ ─ ⅛╠ ↕╣≡™╢√╘⁸

─ ⌐│ ┼─ ╩ ∫≡™╢⁹2016─ ⌐ ⅜

╡⁸2016 ⅜ ⇔√√╘ABC ⅜ ⇔≡™╢⁹ 

 

6 ABC ─ ─  

ה ⌐⅔↑╢ ─◦ꜗ◖─ │1970 ≢ ─ ⌐№╡⁸↓─

│ ⌐⅔↑╢ ─  2002≤ ⇔≡™╢⁹ ─◦ꜗ◖─

│ ⌐⅔↑╢ ⌐╟╡ ⌐ ↕╣╢≤ ⅎ╠╣  2004⁸

╙ ─ ─ ─ ╩ ↑≡ ─ ⅜ ™≡™╢ ⅜

№╢⁹ ≢│2013╛2017⁸2019─╟℮⌂ ⌂ ╙№╡⁸↓╣╠─ │

≤⌂╢ ⅜ 1 ⌐ ⇔√↓≤⌐ ⇔≡™╢⁹↓─ ─ ≤⇔

≡⁸2013─ ⌐⅔™≡│⁸2012─ ⅜ ⅝⅛∫√↓≤─ ⅜

↕╣≡™╢  2014⁹2017≤ 2019─ │⁸∕╣∙╣ 2015 ≤

2017 ─ ⌐╟∫≡ ∂√≤ ⅎ╠╣╢⁹2018⌐│⁸2016 ─ ⅜

≢№∫√√╘⌐ ⅜ ⇔√ 6-1⁸ 6-2⁹ ⁸2020⌐│2018─

⌂ ⅜ ╘⌂™↓≤⅛╠ 6-2⁸ 11⁸2020╙ │ ∆╢≤

↕╣╢⁹ 

↓─╟℮⌐⁸ ≢│ ─ ≤⌂╢ ⅜ ⌐ ⅝ↄ ╡ ╦╡⁸№╢ ⅜

1 ─ ⌐ ∆╢╕≢─ ─ ⅜∕─ ─ ─ ⌐ ∆╢⁹⇔

√⅜∫≡⁸ ⌂ ⅜ ⌐╦√∫≡ ↄ↓≤╩ ↑╢√╘⌐│⁸ ⌐ ≤⌂

╢ ╩ ∆╢↓≤⅜ ≢№╢⁹ ↕╣≡™╢ 10 cm─ ─

│⁸ ─ ≤ ─ ⌐≈⌂⅜╡⁸ ⅜ ∆╢ꜞ☻◒─ ⌐

─ ⅜№╢≤ ⅎ╠╣╢↓≤⅛╠⁸ ⌂ ─ ⅜ ╕╣╢⁹2019─
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⅜ ⅛∫√↓≤ 4⁸ 5⁸╕√20202 ≢ ⅝⌂Ⱨכ◒⅜ ↕╣≡™╢↓≤

6-2 ⅛╠⁸2019 ─ │ ≢│ ⅛∫√≤ ↕╣╢⅜⁸ ⅝ ⅝

─ ╩ ∆╢ ⅜№╢⁹∆≢⌐ 2018 ⌐ ─ ⅜ ╠╣≡™╢↓

≤⅛╠╙⁸2019 ⌐ ⇔≡│ ─ ⌐ ⇔≡ ⌂ ╩ ℮↓≤⅜ ╕⇔

™⁹⌂⅔⁸10─ 19882017⁸DL-3 m⌐ ⇔√

≢ ⁸ ═ ≤ ─ ─ ⌐│ ─

⅜ ╠╣≡™╢ ⁹ 1 ⌐⅔↑╢ ─ ┘ ≤⌂╢ ⌐≈™

≡⁸↕╠⌐ ╩ ╘≡™ↄ ⅜№╢⁹ 

ה ≢│ ╩ ≤⇔√ ─ ⌐│◦ꜗ◖─ ⅜

⇔⁸∕─ ≤⇔≡ ≢─ ⅜ ╕╡⁸ ⌐ ─ 1 ─◦

ꜗ◖⅜ ↕╣≡™╢ 9⁹ ⌐│ ◦ꜗ◖─ ─ ⅜ ∆╢ ⅜

№╡ 23 ⁸ ≢│ ─ ╩ ∆╢↓≤⅜ ─

≤ ⌐ ≢№╢↓≤⅜ ↕╣≡™╢ ╒⅛ 2011⁹↓╣⌐ ⇔≡⁸

⌐ ─ ™─ ╩ ℮↓≤≢ ◘▬☼─◦ꜗ◖─ ⌐≈⌂⅜╢

⅜№╢⁹∕─ ≢⁸ ™─ ─ │ ─ ─ ⌐ ⅜╢

≤™℮ ╙№╢⁹↓℮⇔√ ה ⌐⅔↑╢◦ꜗ◖ ─ ╛

─ ╩ ⅎ⁸ ─ ╩ ─ ⌐ ≠↑╢√╘⁸ ─

╩♃כ♦ ™√Vector Autoregressive Spatio Temporal (VAST) ⸗♦ꜟ⌐╟╢

⌐≈™≡ ╩ ∫√ 3⁹ │↓╣╠─ ╙ ╕ⅎ⁸

╛ ─ ⁸ ⌂ ≡™≈⌐ꜟכꜟ ╩ ╘≡™ↄ ⅜№╢⁹ 

 

7  
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1. ◦ꜗ◖ ה ─  
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2. ◘▬☼─◦ꜗ◖─CPUEkg/hour─ 2019 1 12  

┘⅝ 5 ─ ⌐╟╢⁹ 
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3. ─◦ꜗ◖ ─ 7 9  

⅛╠2017⁸2018┘2019 ─ ⌐⅔↑╢ ⁹ │

⅜0 ≢№╢↓≤╩ ∆⁹ 

 

 

 

 

 

 

 

 


