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ה   ☿fi♃כ 

 

        

⌐ ┘⅝ ⌐╟∫≡ ↕╣╢ ─℮∟⁸ ⌂ ⅜ ⅜ EEZ⌐№

╢◄♁ ⁸Ɫ⸗⁸ⱴ♫●♠○ ⁸◌꜠▬ ⱶ◦●꜠▬הⱷ▬♃●꜠▬ ─ ╩

⅔╟┘ ⸗♦ꜟ MARSS⸗♦ꜟ ⌐╟╡ ⇔√

─ ⌂ ⅛╠ ⇔√⁹∕─ ⁸∆═≡─ ─ ⅜ ≤ ↕╣√⁹

│ MARSS⸗♦ꜟ⌐╟╡ ↕╣√ ─ ─℮∟⁸ ─ ⅛╠◄♁ ⁸

ⱴ♫●♠○ ⅔╟┘◌꜠▬ ╩ ┌™⁸Ɫ⸗╩ ≤ ⇔√⁹™∏╣─ ⌐⅔™≡╙

⅜ ⅜ EEZ⌐№╡⁸ ─ ─ │ ─ ⅜ ⅝ↄ ⇔≡

™╢ ⅜№╢⁹ ⁸ ─ │ ⇔ↄ ⇔≡™╢↓≤⅛╠⁸ ⅜

EEZ⌐ ∆╢ ─ ⌐ ∂√ ╩ ↑╢─⅜ ≢№╢⁹ 

 

  
 

 

 

 

 

 
F  

 

%  

 

2015   199   

2016   189   

2017   223   

2018   156   

2019   180   

 

2015   0   

2016   1   

2017   1   

2018   0   

2019   0   

 

2015   2   

2016   1   

2017   2   

2018   3   

2019   2   

 

2015   34   

2016   31   

2017   25   

2018   25   

2019   22   
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⌐ │♩♇☿♃כ♦√⇔ ─≤⅔╡ 

  

 http://www.fips.go.kr 

FAO FAOFAO Fishery and Aquaculture 

Statistics. Global capture production 1950-2018

http://www.fao.org/statistics/software/fishstatj/en 
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1 ╕ⅎ⅜⅝ 

◦♫ ⌐│ ⌂ ⅜ ⇔⁸ ─ ≢│ ⌐ ┘⅝ ⌐

╟∫≡ ⌂ ⅜ ↕╣≡™√⁹1960₩1980 ⌐ ◦♫ ≢ ↄ ⇔≡™

√ ┘⅝ │⁸1990 ₁⌂ ⌐╟╡ ⅜ ⇔⁸ │

⅜ ≤⌂∫≡™╢⁹ ┘⅝ ─ ⌂ │⁸ ⌐│◐◓♅⁸◦꜡◓

♅⌂≥─◓♅ ╛♃♅►○⁸Ɫ⸗⌂≥≢№∫√⅜⁸ ≢│◐♄▬⁸ⱴ♄▬⁸◌▬꞉ꜞ⌂

≥≢№╢⁹ ≢│ ⌐ ◦♫ ⌐ ∆╢◄♁ ⁸Ɫ⸗⁸ⱴ♫●♠○ ⁸◌

꜠▬ ─ ⌐≈™≡ ∆╢⁹ 

 

2  

◦♫ │ ⅜200 m─ ⅜ ╘╢ ≢⁸ ╘≡ ⌂ ⅜

∆╢ ╒⅛ 2007⁹ 

◦♫ ⌐ ∆╢ ⌐≈™≡⁸ ⁸ ┘⅝ ╛ ⌂≥

⌐╟╡ ↄ─ ⅜ √⅜⁸ ≢│ ┘⅝ ─ ⅜ ─

⌐ ⇔√↓≤╛ ≢ ⌂ ⅜ ⅜ EEZ⅔╟┘ ⌐

╠╣≡™╢↓≤⅛╠⁸ ↄ─ ⌐≈™≡ ⌂ ⇔⅛ ≡™⌂™⁹ 

≢ ≤∆╢Ɫ⸗⌐≈™≡│ ⅜ ◦♫ ≢№╡⁸ ⁸ ⅜

≢│↓╣╠─ ─ ╩ ⇔≡™╢⌐ ⅞⌂™⁹╕√⁸◄♁ │꞉♬◄♁⁸ⱴ◄♁⁸

◒꜡◄♁⁸♩◌◕◄♁ ╩ ╗⅜⁸ ┘⅝ ─ ⌐ ─ ⅛∫√♩◌◕

◄♁ │ ≢│╒≤╪≥ ↕╣⌂ↄ⌂∫√⁹ⱴ♫●♠○ │⁸ ⌐ⱴ♫●♠○≤◖►

ꜝ▬ⱴ♫●♠○─2 ⅛╠⌂╡⁸ │ⱴ♫●♠○⅜ ─ ≤ ⅎ╠╣╢⁹◌꜠▬

≢│⁸ ⅜ ⅜ ◦♫ ה ─ ⌐ ⇔≡™√ ⌐│ꜘ♫◑ⱶ◦●꜠▬⁸ⱶ

◦●꜠▬⁸▬♯ⱡ◦♃─ ⅜ ⅛∫√⅜⁸ │ ┘⅝ ⅜ ─ ⅜
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EEZ╩ ⌐ ⇔≡™╢√╘⁸ꜘ♫◑ⱶ◦●꜠▬≤▬♯ⱡ◦♃⅜ ⇔⁸ⱷ▬♃●꜠

▬≤♫●꜠ⱷ▬♃●꜠▬─ ⅜ ⌐ ↄ⌂∫≡™╢⁹ ≢│ⱷ▬♃●꜠▬ ⱷ

▬♃●꜠▬⅔╟┘♫●꜠ⱷ▬♃●꜠▬ ≤ⱶ◦●꜠▬╩◌꜠▬ ≤∆╢ ─ ⌐

≈™≡│ 2╩ ⁹ 

 

3 ─  

1 ─  

◦♫ ⌐⅔™≡ │⁸ ⌐ ┘⅝ ⌐╟∫≡ ↕╣╢⁹

│⅛≈≡ ⅔╟┘ ◦♫ ─ ≢ ⌂ ╩ ⇔≡™√⅜⁸1990⌐⅛↑

⇔⁸1996 │ ◦♫ ⁸2004 │ ─ ╩

ↄ ⅜ EEZ⅜ ≤⌂∫≡™╢ 1⁹ ┘⅝ ─ ╙

⅝ↄ ⇔⁸ ≢│◐♄▬╛ⱴ♄▬⁸◌▬꞉ꜞ⅜ ⅝⌂ ╩ ╘⁸◓♅ ╛Ɫ⸗─

╘╢ │ ↕ↄ⌂∫≡™╢ 2⁹╕√⁸ ─ ≤⇔≡ ⅜ ↕

╣≡™╢⁹ 

 

2 ─  

┘⅝ ─ │⁸1960⌐│30♩fi ╩ ⇔≡™√⅜⁸1970

⌐ ⇔⁸1970 ⌐│⅔╟∕20♩fi≤⌂∫√⁹∕─ ⁸1980╕≢│

│20♩fi ≢ ⇔≡™√⅜⁸19801990⌐│ ⇔√⁹2000 │6

9 ♩fi ≢ ⇔≡⅔╡⁸2019 │ 3.7 ♩fi╩ ∆╢─╖≤⌂∫≡™╢ 3⁸

4⁹ ─ ─ │ ⅜ ⇔ↄ⁸2019 ─ │◄♁ ⅜180♩fi⁸Ɫ

⸗⅜0♩fi⁸ⱴ♫●♠○ ⅜2♩fi⁸◌꜠▬ ⅜22♩fi≢№∫√ 5⁸ 1⁹ 

FAO─ ⌐╟╢≤⁸ │ ⌐ ◦♫ ⁸ ⁸ ◦♫

≢ ┘⅝ ⌐╟╡ⱴ♫●♠○ ≤Ɫ⸗╩ ⇔≡⅔╡⁸™∏╣─ ⌐≈™≡╙ 1990

⌐ ⅜ ⇔ↄ ⇔√⅜⁸ ─ │╒╓ ┌™≤⌂∫≡™╢ 2⁹2014

2018 ≢│Ɫ⸗ 33 39♩fi⁸ⱴ♫●♠○ 33 35♩fi─ ⅜ ↕

╣≡™╢⁹∕─ ─ ≢№╢◄♁ ⁸◌꜠▬ ⌐≈™≡│ ⌂ │

⇔⌂™⅜⁸⅛⌂╡─ ⅜№╢≤ ⅎ╠╣╢⁹ ╙2019 ≢│Ɫ⸗10♩fi⁸ⱴ♫

●♠○ 86 ♩fi⁸◌꜠▬ 147♩fi≤⁸ ⅜ ⌐ ═≡ ⌐ ⇔≡™╢ 2⁹ 

 

3  

┘⅝ ─ │ 1965─ 78 ╩Ⱨכ◒⌐ ₁ ⇔⁸1995⌐│ 98

⁸2006⌐│9 ≤⌂∫√⁹ │Ⱨכ◒ ─1% ≢№╢7 ≢ ⇔

≡™╢ 6⁸7⁹ 

─ │╒╓ ⌐╟╢╙─≢№╢⅜⁸ ─ ─ ╩ ╢↓

≤│ ≢│ ≢№╢⁹ 
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4 ─  

1 ─  

─ ╣╩ 1⌐ ∆⁹ ─ ⌐ ⇔≡│⁸ ┘⅝ ─

⅔╟┘ 1986 ⌐ 1112 ⌐ ◦♫ ≢ ⇔≡™╢ ◦♫

≢ ╠╣√ 1 №√╡─ CPUE⌐ ⸗♦ꜟ

Multivariate Auto-Regressive State-Space⸗♦ꜟ⁸ MARSS⸗♦ꜟ Zhu et al. 2017⁸

Zhu et al. 2018╩ ⇔⁸◄♁ 91 8⁸9⁸Ɫ⸗97 10⁸11⁸ⱴ♫●♠

○ 80 12⁸13⅔╟┘◌꜠▬ 55 14⁸15⌐≈™≡ ╩

∆╢↓≤≢⁸ ─ ─ ╩ ⇔√⁹ ⌐ ⇔≡│⁸MARSS⸗♦ꜟ⌐╟∫≡

╠╣√ ─ ─℮∟⁸ 5 2015 2019 ─ ╩ ™≡ ╩

⇔√ MARSS⸗♦ꜟ⌐╟╢ ⌐ ─♩♇☿♃כ♦√™ │ 3╩ ⁹ 

 

2 ─ ה  

MARSS⸗♦ꜟ⌐╟╡ ↕╣√ ◦♫ ◄♁ ⁸Ɫ⸗⁸ⱴ♫●♠○

⁸◌꜠▬ ─ ─ ╩ ─ ─ ≢

⇔√ ─ ≤ ╩3 ⇔√ ⁸™∏╣─ ╙ ⌐ ⇔√ 9⁸11⁸

13⁸15⁹╕√⁸ ╛ ⅜ ⇔≡™√19801990⌐ ⅜

⅝ↄ ⇔≡™╢↓≤⁸ ⅎ≡⁸1990 ─ ╛ ─ 2 │ ⌐

│ ⇔≡™⌂™↓≤⅛╠⁸∆═≡─ ─ ─ ╩ ≤ ⇔√⁹ 

⌐≈™≡╙ ◦♫ ⌐⅔↑╢ ─ ⅜ ⇔ↄ ⇔≡™╢↓≤⅛╠

─ ╩ ∆╢↓≤│ ≢№╢⅜⁸MARSS⸗♦ꜟ⌐╟╡ ↕╣√ 2015

2019 ─ ─ ⅛╠⁸◄♁ ⁸ⱴ♫●♠○ ⅔╟┘◌꜠▬ ─ ╩ ┌™⁸

Ɫ⸗╩ ≤ ⇔√ 16⁹ 

 

5 ─  

≢ ≤∆╢ │ ╩ ╗ ⅜ ⅜ EEZ⌐ ∆╢⁹ ⅜ ─

⅜ ⇔ↄ ⇔≡™╢ ⁸ ≤ │↓╣╠ ◦♫ ╩ ╗ ─

╩ ⌐ ⇔≡⅔╡⁸ ─ │ ─ ⌐╟╢ ⅜ ⅝™≤ ↕

╣╢⁹ ⁸ ⅜ ─ ┘⅝ ─ ─ ⅜⁸ ─ ⌐ ⅎ╢

│№╕╡ ⅝ↄ│⌂™≤ ⅎ╠╣╢⁹∕─√╘⁸↓╣╠─ ╩ ⌐ ⇔≡

⌐ ∆╢√╘⌐│ ─ ─ ⅜ ≢№╢⁹ ≢│ 1990 ⌐

⅜ ⇔√⅜⁸2000 │ ╩ ∆╢ ⅜⌂↕╣≡⅔╡⁸ ≢│

◦♫ ─ ─ ⌂≥─ ⅜ ╦╣╢╟℮⌐⌂∫√⁹╕√⁸2015╟╡5

◌ ≢⁸ ─ ╩ ⌐ ↕∑╢ ╩ ∟ ⇔≡™╢⁹ ╛ ≤

⇔≡ ─ ™ ─ ⅜ ◦♫ ─ ⌐ ⅎ╢ │ ╘≡ ⅝™≤

ⅎ╠╣╢√╘⁸↓╣╠─ ⌐╟╢ ⌐ ⅜ ╕╢⁹ 

─ ⅜ ─ ⅜ ◦♫ ─ ⌐ ⅎ╢ │ ⌐ ↕™≤ ⅎ

╠╣╢√╘⁸ ⅜ ⌐⅔™≡│ ─ ⌐ ∫√ ╩ ∆╢↓≤╩ ≤

∆╢↓≤⅜ ≢№╢⁹√∞⇔⁸ │ ─ ⅜ ↄ⁸ ╙ ™ ⅜

™─≢⁸ ⅜ ─ ─ ╩ ╘⌂⅜╠⁸ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 
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7  

ה ה ה  (2007) ₈ ◦♫ ה ─ ₉. 

, , 1262 pp. 

Zhu M., T. Yamakawa, M. Yoda, T. Yasuda, H. Kurota, S. Oshimo and M. Fukuwaka (2017) Using a 

multivariate auto-regressive statespace (MARSS) to evaluate fishery resouces abundance in the 

East China Sea, based on spatial distributional information. Fish. Sci., 83, 437-451. 

Zhu M., T. Yamakawa and T. Sakai (2018) Combined use of trawl fishery and research vessel survey 

data in a multivariative autoreguressive state-space (MARSS) model to implove the accuracy 

of abundance index estimates. Fish. Sci., 84, 437-451. 

 

⁸  ⁸  
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1. ┘⅝ 2∕℮┘⅝ ─ │  
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2. ┘⅝ 2∕℮┘⅝ ─ ─  

 

 

3. ┘⅝ 2∕℮┘⅝ ─ ─  

 

4. ┘⅝ 2∕℮┘⅝ ─ ─ 1990  
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5. ┘⅝ 2∕℮┘⅝ ⌐╟╢◄♁ ⁸Ɫ⸗⁸ⱴ♫●♠○ ⁸◌꜠▬ ─

 

 

 

6. ┘⅝ ─ 19592019  

 

 

7. ┘⅝ ─ 19902019  
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8. ◄♁ ─ ⌐ ™√ 91  

 

 

9. ◄♁ ─ ─  
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10. Ɫ⸗─ ⌐ ™√ 97  

 

 

11. Ɫ⸗─ ─  
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12. ⱴ♫●♠○ ─ ⌐ ™√ 80  

 

 

13. ⱴ♫●♠○ ─ ─  
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14. ◌꜠▬ ─  

 

 

15. ◌꜠▬ ─ ─  
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16. ─ ⅜ ─ ⌐⅔↑╢◄♁ ⁸Ɫ⸗⁸ⱴ♫●♠○ ⁸◌꜠▬ ─
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1. ┘⅝ 2∕℮┘⅝ ⌐╟╢ ◦♫ ─ ♩fi  

     

1980 11,082 13,393 9,493  

1981 10,835 12,930 7,502  

1982 8,585 12,183 7,825 6,253 

1983 6,063 9,797 8,606 5,894 

1984 5,529 8,960 4,932 4,190 

1985 3,783 7,229 3,892 4,493 

1986 3,499 6,370 3,824 3,847 

1987 4,065 7,279 2,567 3,056 

1988 2,488 4,551 1,968 2,215 

1989 2,822 4,525 1,917 2,090 

1990 1,982 3,526 2,005 1,617 

1991 2,088 3,284 1,194 1,602 

1992 1,601 3,498 547 1,787 

1993 1,245 2,127 349 2,129 

1994 1,090 2,363 186 1,373 

1995 1,015 1,688 260 1,167 

1996 379 582 92 1,933 

1997 248 645 36 674 

1998 208 421 38 467 

1999 313 419 19 407 

2000 132 52 9 217 

2001 155 64 5 234 

2002 157 15 14 190 

2003 141 27 14 218 

2004 240 6 5 198 

2005 28 6 6 120 

2006 23 6 13 182 

2007 21 14 17 160 

2008 26 20 13 182 

2009 23 17 17 140 

2010 32 5 10 102 

2011 82 3 10 117 

2012 281 4 9 108 

2013 219 1 3 46 

2014 132 0 1 29 

2015 199 0 2 34 

2016 189 1 1 31 

2017 223 1 2 25 

2018 156 0 3 25 

2019 180 0 2 22 
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ה .2 ⌐⅔↑╢ ◦♫ ─  

 
♩fi  ♩fi  

Ɫ⸗ ⱴ♫●♠○  ◄♁  Ɫ⸗ ⱴ♫●♠○  ◌꜠▬  

1989  5  7 1.1 31  85 159 

1990  7  8 0.6 27 104 132 

1991  8  9 1.0 31 102 131 

1992  9  7 1.4 26  89 146 

1993 11 12 1.3 38  81 135 

1994 14 14 3.0 22  98 133 

1995 15 21 2.1 16 109 137 

1996 18 22 1.6 14  95 181 

1997 17 22 2.1 25 108 181 

1998 21 27 2.2 15 132 201 

1999 20 29 0.4 19 152 196 

2000 19 29 8.0 19  78 154 

2001 21 30 7.6 11  68 145 

2002 22 33 0.3  9  62 138 

2003 25 32 6.4  8  75 131 

2004 27 33 0.3  8  93 120 

2005 25 35 0.8  8 114 153 

2006 34 34 0.2  7 139 199 

2007 30 34 3.5 11  95 243 

2008 32 37 1.0 13  81 203 

2009 34 37 2.8 17  59 197 

2010 34 36  14  89 201 

2011 36 36  12  66 200 

2012 36 34  13  50 199 

2013 37 32   9  54 182 

2014 38 33  12  34 187 

2015 39 35  14  33 149 

2016 38 33  15  48 118 

2017 34 33  11  59 116 

2018 33 33  10  82 123 

2019    10  86 147 
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1 ─ ╣ 

≥♃כ♦√⇔ ─ ╩ ⌐ ∆⁹ 

 

 

 

 

 

  

 

ה  

ה  ה  

ה ┘⅝  

ה  

ה  ╢╟⌐ꜟכ꜡♩  

 

MARSS⸗♦ꜟ⌐╟╢ 

─  

 

ה  

ה ─  

 

ה  ⌂  

─⧵ה  ─  
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2 ◦♫ ─ ⌐≈™≡ 

◄♁ ─ ↄ│▬fi♪ה ─ ⌐ ↄ ⇔≡⅔╡⁸™∏╣─ ╙ ╩

⌂ ≤⇔≡™╢⁹ ◦♫ ≢│ⱴ◄♁ ─ⱴ◄♁⁸♩◌◕◄♁ ◖►◌▬♩◌◕◄

♁ ⁸◒꜡◄♁⁸꞉ ♬◄♁ ⅜ ┘⅝ ─ ≤⌂∫≡™√⅜⁸◖►◌▬♩◌◕◄

♁│ ◦♫ ≢─ ⅜ ⇔≡™╢√╘⁸ ≢│╒≤╪≥ ↕╣⌂™

2-1⁹ⱴ◄♁≤◒꜡◄♁│ ≤⇔≡ ╦╣≡⅔╡⁸∕─ │ ◦♫ ≢

│ ⅛╠ ⌐ ╢ ≢№╢≤↕╣≡⅝√⅜⁸ⱴ◄♁│100 m⁸◒

꜡◄♁│100 m─ ⌐ ∆╢ ≢№╢↓≤⅜ ╠⅛≤⌂∫√⁹ⱴ◄♁│ ⌐

◦♫ ≢ ↕╣⁸↓╣╠─ │ ≢ 5 6 ∆╢≤ ⅎ╠╣≡

™╢⁹ ─ ≢│ │1 ≢18 cm⁸2 ≢23 cm⁸3 ≢29 cm⁸ │1 ≢20 

cm⁸2 ≢25 cm⁸3 ≢31 cm⌐ ∆╢⁹꞉♬◄♁│ ◦♫ ≢│ ⌐ 3031

─ ⅛╠ ⅔╟┘ ⌐ ∆╢⁹1 ≢20 cm⁸2 ≢31 cm⁸3 ≢40 

cm⁸4 ≢46 cm⁸5 ≢50 cm⁸6 ≢53 cm⌐ ∆╢⁹ │4 6 ≢№╢

 1986⁸  1993⁸ ╒⅛ 2000⁸ ╒⅛ 2007⁹ 

Ɫ⸗│▬fi♪ ⅛╠ ─ ⌐ ↄ ∆╢ 2-2⁹ ◦♫ ≢│

─ ⌐ ⌐ ⇔≡⅔╡⁸ ⅛╠ │ ─Ᵽכ꜠fi ⁸

│ ⌐ ⇔⁸∕─ ⌐ ∫≡ ∆╢ ╩ ℮⁹ ⅛

╠ ⌐│ ⌐ ⇔⁸Ᵽכ꜠fi ⌐ ∆╢⅜⁸ │ ╩↕╠⌐

⇔≡⁸∕─ ◦♫ ┼ ∆╢  1964⁹ │ ≢ ⌂╡⁸ ─

│2 ≢11 cm⁸5 ≢29 cm⁸10≢47 cm⁸ │2 ≢11 cm⁸5 ≢25 cm⁸10≢

35 cm⌐ ∆╢⁹ │ ─ ≤ ⌐ ⅜ ╖ ≢│ 8 ≢╒╓∆

═≡─ ⅜ ⇔≡™╢⁹ ⌐◄ⱦה◌♬ ⁸ ◖♃ה◌▬⁸ ╩ ∆╢ ╒

⅛ 2007⁹ 

ⱴ♫●♠○⁸◖►ꜝ▬ⱴ♫●♠○≤╙ ◦♫ ⌐ ∆╢⅜⁸ │ 30

⌐⁸ │ ⌐ ™⁹ ≤╙ ─√╘ ⌐ ∆╢ 2-3⁹ ≤╙▪

Ⱶ ⁸ ⁸ ⁸ ⁸◘ꜟⱤ ╩ ∆╢⁹◖►ꜝ▬ⱴ♫●♠○│⁸1 ≢

⅜ 11.1 cm⁸ 12.3 cm⁸2 ≢ 15.3 cm⁸ 17 cm⁸3 ≢ 18.5 cm⁸ 20.6 cm⁸4

≢ 21 cm⁸ 23.3 cm⁸5 ≢ 23 cm⁸ 25.4 cm⌐ ∆╢  1986⁸Roitana

╒⅛ 2000⁸ ╒⅛ 2007⁹ 

ⱶ◦●꜠▬│ ◦♫ ⅔╟┘∕─ ≢│ ⅛╠ ╩┼≡ ◦♫ ⁸

ⱷ▬♃●꜠▬│ ◦♫ ⁸♫●꜠ⱷ▬♃●꜠▬│ ◦♫ ⌐

∆╢ 2-4⁹ⱷ▬♃●꜠▬─ │ ╟╡ ─ ⅜╦∏⅛⌐╟ↄ⁸ ⅜ 27 

cm⁸ ⅜29 cm⌐ ∆╢⁹ │1 ≢ 1011 cm⁸2 ≢17 cm⁸3 ≢21 cm⁸

4 ≢24 cm≤⌂╢ ⱶ◦●꜠▬─ ⌐≈™≡│ⱶ◦●꜠▬ ╩ ⁹ⱶ◦●

꜠▬│○◐▪Ⱶ ⁸▪Ⱶ ╩ ⌐⁸ⱷ▬♃●꜠▬│ⱬfi♩☻ ⁸ ╩ ⌐

∆╢  1986⁸  1993⁸ ╒⅛ 2007⁹ 
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