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               要       約  

⌐⅔↑╢ ⅔╟┘ ╩⁸ 302018 ⱴ◘Ᵽ

─ ⌐⅔↑╢ ╩♃כ♦ ™≡ ⇔√⁹ ─ │ 1970 ─

⅛╠ ⁸ │ 5 2013 2017 ─ ─ ⅛╠ ≤ ↕╣≡™

╢⁹ ─ ─ ≤⇔≡⁸ ─ ─ ╩ ⇔√ⱱ♇◔הכ☻♥▫♇

◒ HS ╩ ≢ ⇔√╙─╩⁸ ─ ≤⇔≡ SBmsy 1,540

♩fi ╩⁸ ─ ≤⇔≡ SB0.6msy 560 ♩fi ╩⁸ ─ ≤⇔≡

SB0.1msy 70 ♩fi ╩∕╣∙╣ ∆╢⁹MSY╩ ∆╢≤⅝─ / │

10%≢№╡⁸MSY ╩ ∆╢≤⅝─ │ Fcurrent⁸2015 2017 ─

─ 0.43 ≢№╢⁹ 

 

1. 再生産関係 

1-1）使用するデータセット 

 

1-2）再生産関係の検討 

─ ≤⇔≡ →╠╣╢ ⌐≈™≡⁸⸗♦ꜟ ⌐ ∆╢Ɽꜝⱷכ♃

╩ ⌐ 19702017│≡⇔≥♃כ♦⅔⌂⁹∆ ─ ╩ ™√⁹ ≤

─ ⌐⅔™≡⁸ⱱ♇◔הכ☻♥▫♇◒  HS─ כ◌♇ꜞ⁸⅜ RI⅔╟┘ⱬⱣ

♩ꜟⱱהfi♩כ BH ⌐ ═≡AICc│╛╛ ↕⅛∫√⁹BH╛RI≢│ ⅜ ™

√╘SBmsy⅜↓╣╕≢─ ╩ ⌐ ╢↓≤⅛╠⁸ ⌂ ╩ ℮

√╘⌐ ─ ≢│HS╩ ⇔√⁹ ─ ⅜ ╟╡╙AICc│ ⅛

∫√⅜⁸ ─ ╩ ∫√ ⁸ ╩ ⇔√ ≢╙ ⅝⌂ │ ╠

╣⌂⅛∫√√╘ 1-2⁸ ─ ╩ ─ ≢ ⇔√⁹ ─

⅜ ≢№∫√√╘⁸ ⅛╠ ╩ ⇔√ ╩ ⇔√⁹

│0.38⁸ ─ ─SD│0.84∞∫√⁹ 

 

 

 

 

⁸ ♩♇☿♃כ♦  

ה  30 ⅜ ─ ה  



 
 AICc ȺAIC SD 

♃כ♦

 

HS  128.48 0.00 0.93 48 

RI  129.35 0.88 0.93 48 

BH  129.36 0.88 0.93 48 

HS  130.91 2.44 0.88 48 

BH  131.34 2.87 0.89 48 

RI  131.35 2.87 0.89 48 

≤⇔≡ ∆╢ ╩ ≤⇔√ 

 

1-3）再生産関係の候補 

 ─ ≤⇔≡│⁸ ≢ ⇔√ⱱ♇◔הכ☻♥▫♇◒ 1

≢⁸ ⌐ ╩ ⇔√╙─╩ ≤⇔≡ ∆╢⁹ 

 

2. 管理基準値 

2- 1   

 ╛19702017 ⌐⅔↑╢ ─ ⁸ ⁸ ⁸

⁸ ⅔╟┘ ⌐⅔↑╢ ─ ⁸ ⁸ ⁸

│ 30 ⅜ ─ ה ⌐⅔↑╢ ╩

™√⁹ ⌐⅔↑╢ │ 10 2008~2017 ⌐⅔↑╢

⌐ ≠™√⁹ ─ 30 ⌐⅔↑╢ Fcurrent│ 3 ─

2015~2017 ╩ ⇔√⅜⁸↓╣│ ⌐╟╢ ─ ╩ ⇔√╙─≢

№╢⁹⇔⅛⇔⁸ ⌐╟╢ ─ │ ≢№╢√╘⁸ ─ ─

│ ⅝™≤ ⅎ╠╣╢⁹SBmsy⌂≥─ │ ⌂ ≤⌂╢√╘⁸ 10

─ ─ ⅛╠ ╩ ╘√⁹↓─ ⁸Fcurrent│⁸%SPR⅜ 30

≤ ∆╢╟℮⌐ ⇔√⁹∕─ ⁸Fcurrent⌐⅔↑╢ │0

⅛╠6+⌐⅛↑≡ ╠⅛⌐ ⅝ↄ⌂∫√ 2⁹ 

 ≤ │2018─ ╩ ⇔√⁹ │ ─ ≤≤╙⌐ ─

≤ ─ ╣⅜ ╠╣≡⅔╡⁸MSY╩ ∆╢ ╛ ─ ⌐⅔™≡╙

─ ⅜ ↕╣╢√╘⁸ ─ ╩ ™√⁹ 

 

  



  (g)    

0 94 0 0.03 0.04 

1 202 0 0.11 0.14 

2 264 0.2 0.23 0.29 

3 316 0.8 0.42 0.53 

4 349 1 0.44 0.55 

5 529 1 0.80 1.00 

6 645 1 0.80 1.00 

 

 ─ ⅔╟┘ ⇔√ ─ ≢ ╩ ™⁸ ⌐⅔™≡ ↕

╣╢ ⅜ ≤⌂╢ Fmsy╩ ⇔√⁹ ⅛╠ 50 ╩

≤⇔⁸Fmsy≢ ⇔√≤⅝⌐ ↕╣╢ ╩ MSY ⁸ ─

╩ SBmsy≤⇔√⁹ ─ ╩ ≢ ⅎ⁸ ─ ╩ ∫√◦

Ⱶꜙ꜠כ◦ꜛfi╩ 5000 ╡ ⇔⁸50 ─ ⅜ ≤⌂╢ Fmsy╩ ⇔√⁹ 

 

 

2- 2   

 HS

 (R)  (SB)  

Ὑ
ὥ Ὓὄ ÉÆ Ὓὄ ὦ

ὥ ὦ ÉÆ  Ὓὄ ὦ
 

ÌÏÇὙ
ÌÏÇὙ ‐ ÉÆ ώ ρωχπ

ÌÏÇὙ ” ÌÏÇὙ ÌÏÇὙ ‐ ÉÆ ώ ρωχπ
 

Ɽꜝⱷכ♃│ ⌐⁸ ─ ♩fi ⁸ ≤─ │ 1⌐ ∆⁹ 

 

 

 
  a b SD ɦ 

HS   0.00758 1,056,000 0.837 0.375 

↓↓≢⁸Ɽꜝⱷכ♃ a│ ⅛╠ ╣ ╕≢─ HS ─ ⅝ /♩fi ⁸b│

╣ ⌐⅔↑╢ ♩fi ≢№╢⁹ 

 

2-3）管理基準値 

 ─ ⌐│ ≢№╢ MSY ⌐⅔↑╢ SBmsy⁸

⌐│MSY─60%─ ⅜ ╠╣╢ SB0.6msy⁸ ⌐│MSY─10%

─ ⅜ ╠╣╢ SB0.1msy╩ ™√⁹ ⌐⅔↑╢ │ ⌐ ∆⁹ 

  



   

SBtarget 1,540♩fi SBmsy 

SBlimit 560 ♩fi SB0.6msy 

SBban  70 ♩fi SB0.1msy 

 

⌐⅔↑╢ ╩ 1⌐⁸ ╩ ™√ ≢─ 50

⌐⅔↑╢ ⅔╟┘↓╣⌐ ∆╢ ─ ╩ 3⌐ ∆⁹

│ 1,400 ♩fi╟╡╙╛╛ ™ ≤⌂∫√⅜⁸ ─ ─ ⌐╟╡

│ ↕╣╢ ≤⌂∫≡™╢⁹ │ ⅜⌂™ ≢

≤⌂╢  (SB0) ─46% ≤⌂∫√⁹ │ ─450♩fi╟╡╙

╛╛ ™⅜⁸ ⅝⌂ │⌂™⁹ │70 ♩fi≢№╡⁸ ─ 44♩fi

2002 ╟╡╙ ⅝ↄ⌂∫√⁹ ≤⇔≡⁸Fcurrent╛◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮

⁸ ╩ ⅎ√ ─ ╩ ⇔√ ╩ 2⌐ ∆⁹ 

 

2-4）目標管理基準値と漁獲割合 

╩ ≤⇔√ ─ ⱪ꜡♇♩╩ 4⌐ ∆⁹ ⌐⅔™≡│⁸

1970 ─™∏╣─ ⌐⅔™≡╙ SBmsy╩ ╢ ≢№╡⁸

2014 ─∆═≡─ ≢MSY╩ ∆╢Umsy╩ ⅎ╢ ≢№∫√⁹ 

 

2-5）漁獲管理規則 

⁸ ⁸ ⌐ ╩ ⇔⁸ɓ⌐ ≢№╢0.8╩

™√ ─ ⌐⅔↑╢ ≤ ─ ╩ 5⌐ ∆⁹ 

 

2-6）漁獲管理規則に基づく資源の将来予測 

（1）管理基準値に標準値を用いた場合 

⁸ ⁸ ⌐ ╩ ™⁸ɓ⌐╙ ≢№╢0.8╩

™√ ─ ⁸ ⁸ ⁸ ⁸⅔╟┘ ─ ╩ 6⌐ ∆⁹⌂⅔⁸

─ │ 2020 ⅛╠ ⇔⁸2018 ⅔╟┘ 2019 ─ │

⅜ Fcurrent─ ─≤⅝─ ⌂ ≢№╢⁹ 

─ ─ ⌐╟╡⁸ │ ⅝ↄ ⇔⁸SBtarget╩ ╢ ╖≤⌂∫≡

™╢⁹Fcurrent≢ ╩ ℮ 2019ה2018 ≢│ │ ⌐ ∆╢⅜⁸

⅜ ↕╣╢ 2020 │ ⅜ ⌐ ∆╢⁹√∞⇔⁸2020 ─

2019ה⁸2018│ ─ ⌐ ∆╢ 3 ⁹ ─ ⅜

∆╢─⌐ ™⁸ │ ⅝ↄ ⇔⁸∕─ ⁸ ─ │ ╛⅛⌐ ∆╢⁹ 

 

（2）チューニングパラメータβを変えた場合 

⌐⅔™≡ ɓ╩ 0.1 1.0─ ≢ ⅎ√ ─ ╩ ∆╢ ⁸



╩ ∆╢ ⁸ ⁸ ─ ╩ 2 5⌐∕╣∙╣ ∆⁹

│ ɓ⅜ ™ ⅜ ↕╣╢ │ ⅝ↄ⌂╢⅜⁸ │ ↄ⌂╢⁹2030

⌐⅔↑╢ ─ │ɓ⅜1─≤⅝49 ≢№∫√⅜⁸ɓ⅜0.9 ≢

№╣┌50╩ ∫√ ɓ=0.9: 53%⁸ɓ=0.8: 58 ⁹⌂⅔⁸ɓ=1.0─≤⅝⌐50╩ ╢─

│⁸Fmsy≢ ⇔√ ⌐⅔↑╢ ─ │ ⌐ ⅜ ┘╢√╘⁸ ╟╡╙

SBmsy─ ⅜ ™⅛╠≢№╢⁹ 

 

3．まとめ 

─ ─♃כ♦⁸│≡™≈⌐ ⌐ ™ ⇔⅛ ╘╠╣⌂™

↓≤⁸ ─ ⅜ ⅝™↓≤⅛╠⁸ ≤⇔≡│ ╩ ⇔⁸ ⌐

╩ ⇔√ HS╩ ™√⁹ ⌐≈™≡│⁸ SBtarget│ MSY

╩ ∆╢ ≤ ╘╠╣≡™╢↓≤⅛╠⁸↓─ ⅛╠ ↕╣╢SBmsy╩

™⁸ ⁸ ⌐│ ≢№╢SB0.6msy⁸SB0.1msy╩∕╣∙╣ ⇔

√⁹SBmsy│ ╩ ∫≡⅔╡⁸ ⅜ ↕╣√1970 SBmsy

╩ ⇔√↓≤│⌂™⁹MSY╩ ∆╢≤⅝─ Umsy│10 ≢№╡⁸2014

─∆═≡─ ≢ │Umsy╟╡╙ ⅛∫√⁹MSY╩ ∆╢√╘⌐│ ─

╩ 43 ⌐╕≢ ↕∑╢ ⅜№╢⁹↓─ ╩╙≤⌐⇔√

╩⇔√≤↓╤⁸Fmsy⌐ ⅛↑╢ ɓ⅜ ─0.8≢№╣┌⁸ ╩

⇔≡⅛╠10 ⌐ ╩ ╢ ⅜50 ≤⌂╢ ≤⌂∫√⁹ 

 

4．今後の検討事項 

 │ NPFC ─ ≤⌂∫≡⅔╡⁸ ⁸

⌐╟╢ ─ ⅜ ╠⅛⌐⌂╢↓≤≢ ─ ⅜♃כ♦─ ↕╣╢

⅜№╢⁹╕√⁸ ─ ╛⁸ ─ ─ ─ ⅜

™↓≤⅛╠⁸ ─ ⅜ ⸗♦ꜟ┼≤ ∆╢ ╙ ⅎ╠

╣╢⁹↓╣╠─ ⅜ ╛ ⌐ ⅎ╢ ⌐≈™≡│ ─ ≢

№╢⁹ 

 

 

⁸ ⁸ ⁸ ⁸  

  



 

 

 

1.   

─ │ ╩ ∆⁹ ⌐│ⱱ♇◔הכ☻♥▫♇◒ HS ╩ ™⁸

⌐╟╡Ɽꜝⱷכ♃ ╩ ∫√⁹ 

  



 

 

2 F  

│ ⌐ ™√ ⁸ ─ │ 2002 2017 ⌐⅔↑╢ ─ ≢

№╢⁹ 

  



 

 

 

3 ≤ ─   

↕╣√ ╩ ™√ ≢─ ⌐⅔↑╢ ⌐ ∆╢

─ ╩ ≢⁸ ≤ ─ ≤ ₃ Fcurrent

⌐╟╢ ⁸ỏ ╩ ™√ HCR⌐╟╢ ⌐⅔↑╢ ╩ ╣ ≢ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

a  ╩ ─ U/Umsy ⌐⇔√  

 

  

b  ╩ ─ F/Fmsy  ⌐⇔√  

 

 

4. ⱪ꜡♇♩ 4   

─ ⁸ ⁸ ⌐│∕╣∙╣ SBmsy⁸SB0.6msy⁸

SB0.1msy╩ ™√⁹ 



 

 

 

5. ⌐⅔↑╢ ♩fi ≤ F ─   

SBtarget⁸SBlimit⁸SBban⌐∕╣∙╣ SBmsy⁸SB0.6msy⁸SB0.1msy╩ ™

√⁹ɓ⌐│ ≢№╢ 0.8╩ ™√⁹ 

  



 

 

 

6. ⌐╟╢ ─ ≤ 90%   

SBtarget⁸SBlimit⁸SBban⌐│∕╣∙╣ SBmsy⁸SB0.6msy⁸SB0.1msy╩

™⁸ɓ⌐│ ≢№╢ 0.8 ≤⇔√⁹2018 ⅔╟┘ 2019 ─ │

Fcurrent╩ ⇔⁸2020 ⅛╠ ⌐ ℮ ≤ Fcurrent─

╩ ⇔√⁹ 

 

 

  



1 ≤⁸ ─≤⅝─ ⁸ ⅜⌂⅛∫√ ╩ ⇔√

SB0 ⌐ ∆╢ ⁸ ⁸ ⁸ ⁸ ─ ⁸

⅔╟┘ ─ ⌐ ∆╢ ─ ─  

 

 

 

♩fi  

SB0⌐ 

∆╢  

 

♩fi  

 

 

♩fi  

─ 

 

 

─  

SBtarget 1,540,000 0.46 3,810,000 0.10 370,000 0.67 0.43 

SBlimit  560,000 0.17 1,630,000 0.14 220,000 1.27 0.74 

SBban 70,000 0.02 220,000 0.17 40,000 3.45 1.04 

   

 

2. ─ ⅜ ╩ ╢ %  

 

 

SBtarget⁸SBlimit⁸SBban⌐∕╣∙╣ SBmsy⁸SB0.6msy⁸SB0.1msy╩ ™√

≢ 2020 ⅛╠ ⇔√ ─ ⁹2018 ⅔╟┘ 2019 │ Fcurrent

⌐╟╢ ≤⇔√⁹ 

 

3. ─ ⅜ ╩ ╢ %   

 

SBtarget⁸SBlimit⁸SBban⌐∕╣∙╣ SBmsy⁸SB0.6msy⁸SB0.1msy╩ ™√

≢ 2020 ⅛╠ ⇔√ ─ ⁹2018 ⅔╟┘ 2019 │ Fcurrent

⌐╟╢ ≤⇔√⁹ 

 

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 0 100 100 100 100 99 80 65 57 53 51 49 48

0.9 0 100 100 100 100 100 85 70 62 57 55 53 53

0.8 0 100 100 100 100 100 89 75 67 62 59 58 57

0.7 0 100 100 100 100 100 94 81 72 67 64 63 62

0.6 0 100 100 100 100 100 97 85 77 73 69 68 67

0.5 0 100 100 100 100 100 99 90 82 78 74 73 71

0.4 0 100 100 100 100 100 100 93 87 83 80 78 76

0.3 0 100 100 100 100 100 100 96 92 87 85 83 82

0.2 0 100 100 100 100 100 100 99 95 92 90 88 87

0.1 0 100 100 100 100 100 100 100 97 96 94 92 91

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 100 100 100 100 100 100 100 100 99 99 98 97 96

0.9 100 100 100 100 100 100 100 100 100 99 99 98 97

0.8 100 100 100 100 100 100 100 100 100 99 99 99 98

0.7 100 100 100 100 100 100 100 100 100 100 100 99 99

0.6 100 100 100 100 100 100 100 100 100 100 100 100 99

0.5 100 100 100 100 100 100 100 100 100 100 100 100 100

0.4 100 100 100 100 100 100 100 100 100 100 100 100 100

0.3 100 100 100 100 100 100 100 100 100 100 100 100 100

0.2 100 100 100 100 100 100 100 100 100 100 100 100 100

0.1 100 100 100 100 100 100 100 100 100 100 100 100 100



4. ─ ♩fi ─  

 

 

SBtarget⁸SBlimit⁸SBban⌐∕╣∙╣ SBmsy⁸SB0.6msy⁸SB0.1msy╩ ™√

≢ 2020 ⅛╠ ⇔√ ─ ⁹2018 ⅔╟┘ 2019 │ Fcurrent

⌐╟╢ ≤⇔√⁹ 

 

5. ─ ♩fi ─  

 

 

SBtarget⁸SBlimit⁸SBban⌐∕╣∙╣ SBmsy⁸SB0.6msy⁸SB0.1msy╩ ™√

≢ 2020 ⅛╠ ⇔√ ─ ⁹2018 ⅔╟┘ 2019 │ Fcurrent

⌐╟╢ ≤⇔√⁹ 

 

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 1078000 1705000 1994000 2858000 2840000 2692000 2386000 2136000 1987000 1904000 1844000 1794000 1769000

0.9 1078000 1705000 1994000 2898000 2921000 2802000 2508000 2254000 2097000 2008000 1946000 1897000 1872000

0.8 1078000 1705000 1994000 2938000 3006000 2918000 2638000 2382000 2218000 2122000 2058000 2008000 1984000

0.7 1078000 1705000 1994000 2979000 3093000 3041000 2779000 2521000 2350000 2249000 2181000 2129000 2105000

0.6 1078000 1705000 1994000 3021000 3184000 3170000 2930000 2674000 2497000 2389000 2317000 2263000 2238000

0.5 1078000 1705000 1994000 3063000 3278000 3306000 3093000 2841000 2660000 2545000 2468000 2410000 2384000

0.4 1078000 1705000 1994000 3106000 3376000 3450000 3268000 3024000 2840000 2720000 2638000 2576000 2548000

0.3 1078000 1705000 1994000 3149000 3477000 3603000 3457000 3225000 3041000 2917000 2830000 2763000 2732000

0.2 1078000 1705000 1994000 3194000 3582000 3763000 3662000 3446000 3266000 3139000 3048000 2977000 2942000

0.1 1078000 1705000 1994000 3239000 3691000 3934000 3883000 3689000 3517000 3391000 3297000 3222000 3183000

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 816000 1027000 514000 633000 604000 629000 570000 514000 477000 455000 441000 431000 424000

0.9 816000 1027000 466000 582000 564000 595000 544000 492000 456000 436000 423000 414000 407000

0.8 816000 1027000 417000 529000 520000 556000 514000 466000 433000 413000 401000 393000 387000

0.7 816000 1027000 368000 474000 473000 512000 478000 436000 405000 386000 375000 368000 363000

0.6 816000 1027000 318000 415000 421000 463000 437000 400000 372000 355000 345000 338000 334000

0.5 816000 1027000 267000 354000 364000 407000 388000 358000 334000 319000 310000 303000 299000

0.4 816000 1027000 215000 290000 303000 343000 332000 308000 289000 276000 268000 262000 259000

0.3 816000 1027000 162000 222000 236000 272000 267000 250000 235000 225000 218000 213000 210000

0.2 816000 1027000 109000 152000 164000 192000 191000 180000 170000 163000 159000 155000 153000

0.1 816000 1027000 55000 78000 85000 102000 102000 98000 93000 89000 87000 85000 84000



補足資料 1 再生産関係のモデル診断結果 

 

 ─ ⌐⅔↑╢ ╩ ⌐ ∆⁹ ≢ ↕╣√

HS╩ ⇔√⅜⁸ ≢ ⇔√ ≢╙ ─ │ ↕⅛∫√

1-1 ⁹╕√⁸BH╛ RI ≢│ ⅜ ≢│⌂ↄ⁸ ⌐ ⇔≡ ⌐

⅜ ∆╢ ⌐⌂∫√ 1-1 ⁹ 

QQⱪ꜡♇♩≢│ ─ ≢ ⅛╠ ∆╢ ⅜╖╠╣√⅜⁸Shapiro-Wilk ⅔╟

┘ Kolmogorov-Smirnov ╩ ™≡ ─ ╩ ⇔√≤↓╤⁸™∏╣╙ │

↕╣⌂⅛∫√ 1-2 ⁹ ≤ ─ ─ │ 1 ─ꜝ

◓≢ ⅜ ↕╣⁸ │ 1970 ≢│ ⌐⁸1980 ⅛╠ 2000 ⌐⅛↑≡

│ ⌐⁸∕╣ │ ┘ ⌐ ╢Ɽ♃כfi⅜ ↕╣√ 1-3 ⁹ 

─Ɽꜝⱷ♩ꜞ♇◒Ⱪכ♩☻♩ꜝ♇ⱪ╩ 1000 ∫√≤↓╤⁸Ɽꜝⱷכ♃ a, b, SD≢

│Ᵽ▬▪☻│╒≤╪≥ ╠╣⌂⅛∫√⅜⁸ ɟ⌐│╛╛ ─ ⅜╖╠

╣√ bias = 3% (a), 2% (b), Ӈ1% (SD), Ӈ19% (ɟ) 1-4 ⁹╕√⁸ Ɽꜝⱷכ♃─

│∕╣∙╣ 21% (a), 31% (b), 11% (SD), 45% (ɟ) ≢№∫√ 1-4 ⁹Ɽꜝⱷכ

♃ a, b⌐│Ᵽ▬▪☻⅜ ╠╣⌂⅛∫√√╘⁸ ╠⅛♃כ♦─ ↕╣√ │Ⱪ

╩♃כ♦ⱪ♇ꜝ♩☻♩כ ™√ ─⅔⅔╟∕ ⌐ ⇔≡™√ 1-

5 ⁹ 

╩♃כ♦ 1 ∏≈ ↄ☺ꜗ♇◒♫▬ⱨ ╩ ∫√≤↓╤⁸ Ɽꜝⱷכ♃─ ⌐

⅝⌂ │ ╠╣∏⁸ ↕╣√ │ ≢№∫√ 1-6, 1-7 ⁹╕√⁸Ɽ

ꜝⱷכ♃ a, b╩ ↕∑√ ─ⱪ꜡ⱨ□▬ꜟ │ ≢ ⌐⌂∫≡™╢↓≤⅜

↕╣√ 1-8 ⁹ 

↓╣╠─ ─ ⁸ ╩ ™╢↓≤⌐ ⅝⌂ │⌂™≤ ⇔√⁹√∞

⇔⁸ ⅜ ⌐№╢↓≤≤⁸ ╩ ⇔≡╙ ─ Ɽ♃

⅜≥↓╢╣╠╖⅜fiכ ╠⅛≤⌂∫√√╘⁸ ≢│ ≢⅝⌂™ ─Ɽ♃

╡╟╩fiכ ⌐ ∆╢↓≤⅜ ─ ≢№╢⁹ 

  



 

 

1-1. ≢ ⇔√ HS─ ⁸ ≢ ⇔√ BH─

⁸ ≢ ⇔√ RI─ ⁸ ≢ ⇔√ HS

─ ─ ⁹ 

 

 

 

1-2. ─ ─ⱥ☻♩◓ꜝⱶ ≤ QQⱪ꜡♇♩ ⁹ 

 



 

 

1-3. ─ ─ ≤ ─ ⱪ꜡♇♩ ⁹ 

 

 

1-4. Ɽꜝⱷ♩ꜞ♇◒Ⱪכ♩☻♩ꜝ♇ⱪ╩ 1000 ⇔√≤⅝─ Ɽꜝⱷכ♃─ⱥ

☻♩◓ꜝⱶ⁹ │ ⁸ │Ⱪכ♩☻♩ꜝ♇ⱪ ⁸ │ 80

╩ ∆⁹ 

 



 

1-5. Ⱪכ♩☻♩ꜝ♇ⱪ╩ 1000 ⇔√ ─ ⁹ 

 

 

 

1-6. ☺ꜗ♇◒♫▬ⱨ ⌐⅔↑╢ Ɽꜝⱷכ♃─ ⁹ 

 

  



 

1-7. ☺ꜗ♇◒♫▬ⱨ ⌐⅔↑╢ ⁹ 

 

 

 

1-8. Ɽꜝⱷכ♃ a, b╩ ↕∑√ ─ⱪ꜡ⱨ□▬ꜟ ⁹ 

 

  



補足資料 2 管理基準値の感度分析 

 

 ─ ╩ ─ 6≈─◦♫ꜞ○≢ ∫√ 1 Fcurrent╩ 30

≤ ─ 3 ⌐∆╢ 3 ◦♫ꜞ○ ⁸ 2 ◦Ⱶꜙ꜠כ◦ꜛfi≢

╩ ∆╢ ╩ 100 ≤∆╢ 100 ◦♫ꜞ○ ⁸ 3 ⌐ BH╩

™╢ BH◦♫ꜞ○⁸ ≢ ╩ ⁸ 4 ⌐ RI╩ ™╢

RI◦♫ꜞ○⁸ ≢ ╩ ⁸(5) ≢ HS ╩

⇔⁸ ╩ ⇔⌂™ AR0◦♫ꜞ○ 6 ≢ HS ╩

⇔⁸ ╩ ∆╢ L1◦♫ꜞ○ ⁹ 

 ╕∏⁸ 3 ◦♫ꜞ○≤ 100 ◦♫ꜞ○≢│⁸ │ ─◦♫ꜞ○

◦♫ꜞ○≤∆╢ ≤╒≤╪≥ ╦╠⌂⅛∫√ 2-1 ⁹⇔√⅜∫≡⁸50 ≢

⌐ ⌐ ⇔≡⅔╡⁸ ◦♫ꜞ○│ ⌐ ⇔≡ ≢№╢↓≤⅜ ↕╣

√⁹BH╛ RI ─ ╩ ⇔√ ⁸SBmsy⅜∕╣∙╣ 7,450 ♩fi⁸4,740

♩fi≤⌂╡⁸ 1,400♩fi ╩ ⌐ ∫√ 2-1 ⁹∕─√

╘⁸↓╣╠─ ╩ ⌐ ╩ ∆╢↓≤│⁸ ≢№╢≤ ⅎ

╠╣√⁹ ╩ ™√ AR0◦♫ꜞ○≢│⁸ ─ ─ │ ◦♫ꜞ○≤

⅝ↄ│ ╦╠⌂⅛∫√⅜⁸MSY╛∕─≤⅝─ ⅜ ◦♫ꜞ○⌐ ═≡ ↄ⌂∫

√⁹↓╣│⁸ ⌐ ⅜№╢─⅜ ≢№╢ ⌐⁸∕╣╩ ⇔⌂™≢

╛ ╩ ╘╢≤ ⌐⌂╢ ╩ ⇔≡™╢⁹ ≢

╩ ⇔√ L1◦♫ꜞ○≢│⁸ ─  (SBtarget, SBlimit, SBban)│

⇔√⁹MSY│ ◦♫ꜞ○⅛╠╛╛ ∆╢⅜⁸∕─ ─ ╛ ↄ⌂∫√⁹ 

 

2-1. ⌐⅔↑╢ ◦♫ꜞ○─ ⅔╟┘∕╣⌐ ∆╢ ─  

 

 

  

3 100 ῇ BH RI AR0 L1

ậ ˢЕрˣ 1540000 1530000 1540000 7450000 4740000 1460000 1400000

SBref/SB0 0.459 0.456 0.459 0.403 0.453 0.434 0.445

Ɫᾛ ˢЕрˣ 3810000 3840000 3810000 16830000 11070000 3860000 3530000

ẫᶍᶤ› 0.098 0.095 0.098 0.074 0.083 0.112 0.103

ẫᶍ ˢЕрˣ 370000 370000 370000 1250000 920000 430000 360000

ẫᶍ χ ἰ 0.669 0.725 0.669 0.788 0.726 0.483 0.667

Fref/Fcurrent 0.433 0.441 0.433 0.294 0.345 0.539 0.471

ậ ˢЕрˣ 560000 560000 560000 2290000 1580000 580000 510000

SBref/SB0 0.167 0.166 0.167 0.124 0.151 0.171 0.162

Ɫᾛ ˢЕрˣ 1630000 1650000 1630000 6200000 4380000 1780000 1520000

ẫᶍᶤ› 0.137 0.133 0.137 0.121 0.127 0.146 0.144

ẫᶍ ˢЕрˣ 220000 220000 220000 750000 550000 260000 220000

ẫᶍ χ ἰ 1.265 1.334 1.265 1.238 1.247 0.950 1.255

Fref/Fcurrent 0.738 0.737 0.738 0.599 0.646 0.836 0.799

ậ ˢЕрˣ 70000 70000 70000 250000 180000 80000 60000

SBref/SB0 0.020 0.020 0.020 0.013 0.017 0.022 0.020

Ɫᾛ ˢЕрˣ 220000 230000 220000 790000 570000 250000 210000

ẫᶍᶤ› 0.167 0.160 0.167 0.158 0.161 0.173 0.173

ẫᶍ ˢЕрˣ 40000 40000 40000 120000 90000 40000 40000

ẫᶍ χ ἰ 3.453 3.592 3.453 2.900 3.105 2.574 3.431

Fref/Fcurrent 1.042 1.038 1.041 0.940 0.973 1.086 1.118

SBban=SB0.1msy

Ḛ ṁ ‮
ЄЗзϷ

SBtarget=SBmsy

SBlimit=SB0.6msy



補足資料 3 2018・2019年漁期の漁獲量の設定を変えたときの将来予測 

 

 ⌐⅔↑╢ ─ 2019ה⁸2018│≢ ─ ⅜ Fcurrent≢№╢↓≤

╩ ⇔√ ◦♫ꜞ○≤∆╢ ⁹∕─ 2019ה⁸2018 ⌐⅔↑╢ │ 816

♩fi⁸1,027 ♩fi≤⌂╡⁸ ⅜ ⅝ↄ⌂╢≤™℮ ╩ √⁹∕─ ⌐ ∆╢

─ ╩ 2019ה⁸2018╘√╢═ ─ ⅜ 2017 ─

538 ♩fi ≤ ⇔™≤ ⇔√ ─◦♫ꜞ○╩ ⇔√⁹ 

 ─ ⁸ ⅜ ╩ ∆╢ │ 2023 ╕≢⁸ ◦♫ꜞ

○≤ ⌐ 100%≢№╡⁸∕╣ 2 3 │ ◦♫ꜞ○╟╡╙ │ ⅛∫√

3-1 ⁹2027 ─ │ ◦♫ꜞ○≤ ≢№╡⁸ɓ⅜ 0.9 ≢

2030 ≢─ ⅜ 50 ≤⌂∫√ 3-1 ⁹2≈─◦♫ꜞ○≢

─ ⅜ ↕⅛∫√─│⁸ │ ◦♫ꜞ○╟╡╙ ↄ⌂╢╙──⁸ ─

─ ⌐╟╡⁸™∏╣─ ≢╙ SBmsy╩ ⅝ↄ ╢↓≤⅜ ↕╣╢⅛╠≢№╢

3-3 ⁹2024 ╕≢─ ⌐≈™≡│⁸ ◦♫ꜞ○╟╡╙ ↄ⌂

╢ ⌐№∫√⁹ ⅎ┌⁸ɓ=0.8≤⇔√≤⅝─ 2020 ─ │⁸ ◦♫ꜞ○

≢ 417 ♩fi≢№∫√─⌐ ⇔⁸↓↓≢ ◦♫ꜞ○≢│ 498 ♩fi≢№∫√⁹⇔√⅜∫

≡⁸ ⇔™ ╩ ⇔≡⅛╠ ─ │ 2019ה2018 ─ ⌐

∆╢⁹ 

 

  



3-1. ─ ⅜ ╩ ╢ %  

 

 

3-2. ─ ⅜ ╩ ╢ %  

 

 

3-3. ─ ♩fi ─  

 

 

3-4. ─ ♩fi ─ ⁹ 

 

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 0 100 100 100 100 100 86 68 58 54 51 49 48

0.9 0 100 100 100 100 100 90 74 63 58 56 54 53

0.8 0 100 100 100 100 100 94 79 69 63 60 58 57

0.7 0 100 100 100 100 100 97 84 74 69 65 63 62

0.6 0 100 100 100 100 100 99 89 79 74 70 68 67

0.5 0 100 100 100 100 100 100 93 84 79 75 73 72

0.4 0 100 100 100 100 100 100 96 90 84 81 78 77

0.3 0 100 100 100 100 100 100 98 93 89 86 84 82

0.2 0 100 100 100 100 100 100 100 97 94 91 89 87

0.1 0 100 100 100 100 100 100 100 99 97 95 93 92

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 100 100 100 100 100 100 100 100 100 99 98 97 96

0.9 100 100 100 100 100 100 100 100 100 99 99 98 97

0.8 100 100 100 100 100 100 100 100 100 100 99 99 98

0.7 100 100 100 100 100 100 100 100 100 100 100 99 99

0.6 100 100 100 100 100 100 100 100 100 100 100 100 99

0.5 100 100 100 100 100 100 100 100 100 100 100 100 100

0.4 100 100 100 100 100 100 100 100 100 100 100 100 100

0.3 100 100 100 100 100 100 100 100 100 100 100 100 100

0.2 100 100 100 100 100 100 100 100 100 100 100 100 100

0.1 100 100 100 100 100 100 100 100 100 100 100 100 100

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 1078000 1889000 2515000 3341000 3169000 2893000 2492000 2188000 2012000 1916000 1852000 1801000 1774000

0.9 1078000 1889000 2515000 3389000 3265000 3017000 2625000 2313000 2126000 2023000 1956000 1903000 1878000

0.8 1078000 1889000 2515000 3439000 3365000 3148000 2768000 2449000 2252000 2140000 2069000 2015000 1990000

0.7 1078000 1889000 2515000 3489000 3469000 3287000 2922000 2598000 2391000 2270000 2194000 2137000 2111000

0.6 1078000 1889000 2515000 3540000 3576000 3434000 3089000 2762000 2545000 2415000 2332000 2272000 2244000

0.5 1078000 1889000 2515000 3592000 3688000 3589000 3268000 2941000 2716000 2577000 2486000 2421000 2391000

0.4 1078000 1889000 2515000 3645000 3804000 3754000 3462000 3139000 2907000 2759000 2661000 2590000 2556000

0.3 1078000 1889000 2515000 3699000 3925000 3928000 3672000 3356000 3121000 2965000 2859000 2781000 2743000

0.2 1078000 1889000 2515000 3754000 4050000 4113000 3900000 3597000 3360000 3198000 3085000 3000000 2956000

0.1 1078000 1889000 2515000 3810000 4180000 4309000 4147000 3862000 3629000 3463000 3344000 3253000 3203000

ɓ 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 538000 538000 613000 733000 674000 676000 596000 526000 483000 458000 443000 433000 425000

0.9 538000 538000 556000 675000 630000 641000 570000 505000 463000 439000 425000 415000 408000

0.8 538000 538000 498000 614000 583000 601000 539000 479000 440000 417000 403000 394000 388000

0.7 538000 538000 439000 551000 531000 555000 503000 449000 412000 390000 377000 369000 364000

0.6 538000 538000 379000 483000 474000 502000 461000 414000 380000 360000 347000 339000 334000

0.5 538000 538000 319000 413000 411000 443000 411000 371000 341000 323000 312000 305000 300000

0.4 538000 538000 257000 338000 343000 375000 353000 321000 296000 280000 270000 264000 259000

0.3 538000 538000 194000 260000 268000 298000 284000 260000 241000 228000 220000 215000 211000

0.2 538000 538000 131000 178000 187000 211000 204000 188000 175000 166000 161000 156000 154000

0.1 538000 538000 66000 91000 97000 112000 110000 103000 96000 91000 88000 86000 84000


