28 5 Vol.28, No.5
2004 10 JOURNAL OF FISHERIES OF CHINA Oct., 2004

: 1000- 0615(2004) 05— 0554 - 08

FAEL  mEal, w2 ¥ sl

(1. , 361012; 2. , 200090
3. : 363401)
2002 ,
., DEA :
« » , 1999 2001 19.4% 19.9%;
“ 71999 2001 64.3% 67.5% .
. DEA .
:8972. 13 ‘A

An analysis of fishing capacity in bottom trawl fisheries in Fujian

FANG Shuimei', SU Ximhong', ZHENG Yi', XIAO Fang sen’
(1. Fisheries Research Institute of Fujian, Xiamen 361012, China;
2. College  Information, Shanghai Fisheries University, Shanghai 200090, China;
3. Headquarters  Minnan Fishing Ground in Fujian Province, Dongshan 363401, China)

Abstract: Based on the production survey of the pair trawl and otter trawl fisheries in Minnan Area, Fujian
Province, the provincial statistical data and some records related to the fishing operation, the DEA method was
applied to analyze the fishing capacity of trawl fisheries in different areas of Fujain, the fishing capacity of
different fishing methods in Minna Area, Fujian, and the factors affecting the fishing capacity. Then the fishing
capacity calculated by DEA was compared with the catch per wnit effort. The result showed that the capacity
utilization of fishing fleet in different areas of Fujian was significantly different. The lowest in 1999 and 2001 was
19. 4% and 19. 9%, respectively. The average capacity utilizations for whole province were low. They were
64.3% and 67. 5% respectively for 1999 and 2001. The mnvestment of Fujian Province was too great in the
number, the total power, and the gross tonnage of fishing boats. The factors that affected fishing capacity would
vary with different fishing methods. The power of boats and the number of fishing days in a year were the main
factors that affected the capacity both in pair trawl and otter trawl. To exchange the results between CPUE and
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capacity utilization, the precondition was that the factors used to calculate them must be the exactly the same.
When CPUE method was used to calculate fishing capacity, the number of factors was quite limitative. But using
the DEA method, we could get different information of fishing capacity concluded by different calculative factors,

so the results were more accordant with the facts.
Key words: DEA method; fishing method; different area; bottom trawl; fishing capacity
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1 2002
Tab. 1 Data of input and output of pair trawl in Minnan Area in 2002
t
DI, ¥ (kw) (“f) (m) (m) (em) (d)
R . otal circumf erence . L. .
vessel s name yield tonne power f net mouth net body  maximum  miinum fishing crew
onnage ol netmo length mesh sze  mesh size days
2019/ 2020
Minlongyu 245 164 670 250 75 4 4.5 154 22
2019/ 2020
2557/ 2558
Minlongyu 405 398 882 300 86 5 4.5 155 26
2557/ 2558
2571/ 2572
Minlongyu 433 384 882 300 86 5 4.5 162 28
2571/ 2572
2587/ 2588
Minlongyu 411 394 588 300 86 5 4.5 153 28
2587/ 2588
2635/ 2636
Minlongyu 343 398 588 250 75 4.3 4.5 142 24
2635/ 2636
2667/ 2668
Minlongyu 371 398 882 300 86 4.7 4.5 149 26
2667/ 2668
2687/ 2688
Minlongyu 39 396 734 300 86 5 4.5 145 28
2687/ 2688
6137/ 6138
M inshiyu 430 160 600 470 120 5 4.5 130 20
6137/ 6138
6132/ 6133
M inshiyu 615 208 662 470 120 5 4.5 140 22
6132/ 6133
6007/ 6008
M inshiyu 490 21 750 470 120 5 4.5 95 24
6007/ 6008
sto— D+ YA20r,— XA 20
A0 (2) ,
@ s ( 3,
DMU , 1 , 1999 2001
SO+ o DEA , @ 87.24x 10" 79.56x 10,
(technical efficiency, TE) DEA “ 7
p , ap 110.3x 10"t 109.3x 10*, ”
P/(PP)= 1/DP=TE 64.3% 67.5% 1999 2001 «
TE “ 7 “ 7 7 ( standard deviation, SD)
(capacity utilization) (e (coefficcient of veriation, VC), 32. 62
(7 (SD) 50.73%(VC) 33.60(SD) 49.78% (VC)
2 « ”»
o o
2.1 2001
1999 2001 1999
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Tab. 2 Data of input and output of otter trawl in Minnan Area in 2002
t m
S T 1 O B € B B BT
R . otal circumf erence . L. .
vessel s name yield tonne power f net mouth net body  maximum  miinum fishing crew
onnage ol netmo length meshsize  mesh size days
ori2 87.3 59 165. 4 58 38 20 3.5 125 7
M inhuiyu 0112 : : :
0133
Minhuiyu 0133 85.9 43 132 57 37 20 4 123 8
0148
Minhuiyu 0148 93.7 40 164 58 38 18 5 123 7
0163
Minhuiyu 0163 823 49 99 58 38 18 4 122 8
0152
Minhuiyu 0152 77.7 67 122 58 37 20 3.5 120 9
0105
Minhuiyu 0105 74. 1 51 132 57 37 20 3.5 120 8
0163
Minhuiyu 0168 65. 4 4“4 132 58 38 18 3.5 121 7
0147
Minhuiyu 0147 57.5 62 124 58 38 18 4 124 8
0119
Minhuiyu 0119 48.2 38 165 57 37 18 3.5 122 9
0129
Minhuiyu 0129 421 47 132 57 37 20 4 118 9
213
Minshiyu 2213 110 57 184 120 52 24 4 107 6
2636
Minshiyu 2636 100 2 147 120 52 24 4 106 6
213
Minshiyu 213 105 57 184 120 52 24 4 96 6
2360
Minshiyu 2360 70 30 165 115 52 24 4 94 5
2658
3 .
Minshiyu 2658 0 2 9.3 102 48 24 4 90 5
1615
Mindongyu 1615 125 46 202.1 60 49.2 20 3.5 132 9
2330
. . 3. . 3.
Mindongyu 2330 79.9 46 202. 1 63.2 42.2 20 5 128 9
3 722 109. 9kW 269 926. Tt,
, “ 67.2% T72.8%  T4. 9% ,
”»
2
2 2
2001 “ K
3 DEA , 2.2
: 1999
4533 919 979. TkW
358 173. 6t, 0.1% 73. 8% 8
72.2% ;2001 3 645 ( 1 2): “



Tab.3 Caculation of fishing capadty for trawlfishing in different area o Fujian in 1999 and 2001
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7 ,  93.8%, 73.0% ( , 8 “ 7
4),SD 8. 55, VC 9. 12%; , )
”» , 84. 1% ) <« ”»
47.3%( 5),SD 17.19, VC 20. 45%
3 1999 2001

fishing catch practical input and output

output oriented DEA

nput-oriented DEA
input-oriented DEA projected value

area (1) () () (v) (%) (1) () (1) (v)
year total vessel s total capcity capacity vessel” s total
power . power
catch number tonnage ut lization output number tonnage
1999 47009 952 125404.8  5887.3 39.5 119237.1 214 49535.2  23181.6
Ningde 2001 37238 719 94712. 3 44323.7 34.8 107538.9 143 33000. 8 15443. 8
1999 239006 1035 2511622  123786.2 100 23906. 0 1035 251162.2  123976.2
Fuzhou 2001 177443 644 156278.7  7102.5 100 177443.0 644 156278.7  77102.5
199 48705 644 121177.2  51912.6 55.1 88443. 8 210.9 511822 25227.4
Putian 2001 36505 383 40095. 4 17177.0 81.5 45525. 4 151 32675. 1 13998. 1
199 317710 1819 335721.3  109355.7 100 317710.0 1819 335721.3  109355.7
Quanzhou 2001 316525 1576 2008724 94746.9 100 330264.3 1576 200872.4  94746.9
1999 8512 332 46226.7 183¢66. 8 19.4 43866. 3 423 843.3 3661
Xiamen 2001 7350 239 33277.7 13581. 8 19.9 37784. 4 R 6612.8 2698.9
1999 211423 2036 367031.7 101400. 3 71.8 204597.3 1211 223408.8  72771.7
Zhangzhou 2001 20544 1927 3473822  9971.7 68.8 304427.0 1008 202670.1  66016. 5
1999 872455 6557 1246723.9  464008. 9 64.3 1102860. 5 4533 91979.7 358173.6
amount 2001 795605 5420 P1891.9  360168. 6 67.5 1092982. 9 3644 722100.9  269926.7
4 2002 “ 7
Tab.4 Caculation of fishing capadty for pairtrawl in Minnan Area under different constraint in 2002
(1) (%) technical efficiency
vessel s name capacity output TE TE, TE, TE, TE, TE; TE, TE, TEg
2019/ 2020
335. 3. . . 3. . . . 3. 3.
Minlongyu 2019/ 2020 3.7 73.0 68.9 73.0 63.7 73.0 73.0 73.0 73.0 73.0
2557/ 2558
Minlongyu 2557 2558 427.2 M. 8 H. 8 M. 8 91.9 94.8 94. 8 M8 M. 8 94.4
2571/ 2572
Minlongyu 2571/ 2572 433.0 100 100 100 98.2 100 100 100 100 100
2587/ 2588
. . .3
Minlongyu 2587 2588 411.0 100 100 %.0 93 100 100 100 100 100
2635/ 2636
Minlongyu 2635/ 2636 349. 8 9.0 8.0 %.1 89.2 98.0 98.0 9%.0 9.0 98.0
2667/ 2668
Minlongyu 2667 2668 425.8 87. 1 87.1 8.1 84.2 87.1 87. 1 87.1 87.0 87.1
2687/ 2688
. . 3. . . 3. 3. 3. . .
Minlongyu 2687 2688 420.6 9.9 93.9 3.3 89.6 93.9 93.9 9B.9 B.6 93.9
6137/ 6138
Minshiyu 6137/ 6138 473.0 9.9 7.1 9.9 90.9 90.9 90.9 9.9 0.9 90.9
6132/ 6133
Minshiyu 6132/ 6133 615.0 100 100 100 100 100 100 100 100 100
6007/ 6008
Minshiyu 6007/ 6008 490.0 100 100 100 100 100 100 100 .7 100
average 93.8 2.0 3.0 90. 1 93.8 93.8 3.8 91.7 93.7
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Tab. 5 Caculation of fishing capacity for otter trawl in Minnan Area under different constraint in 2002
(1) (%) technical efficiency
vessel s name capacity output TE TE, TE, TE, TE, TE; TE, TE, TEg
0112
Minhuiyu 0112 96.5 0. 4 0. 4 9. 4 90. 4 86.4 90. 4 9. 4 9. 4 90.4
0133 89.0 %.5 %.5 9%.5 965 928 965 %. 5 %.5  96.5
Minhuiyu 0133
0148
Minhuiyu 0148 96.5 97. 1 97. 1 97. 1 97. 1 92.8 97. 1 97.1 97. 1 97.1
0163 82.3 100 100 8.2 100 100 100 100 100 100
M inhuiyu 0163 ’ ’
o152 86.5 8.8 8.8 8.7 89.8 88.1 89.8 89.8 8.8 89.8
Minhuiyu 0152 ’ ’ ’ ’ ’ ’
o1 89.0 83.2 83.2 8.8 83.2 79.8 83.2 83.2 83.2 83.2
Minhuiyu 0105 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
0168 89.2 73.3 73.3 67.7 73.3 72.9 73.3 73.3 73.3 72.2
Minhuiyu 0168 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
o147 88.5 4.9 64.9 5.6 64.9 63.0 64.9 64.9 4.9 64.9
Minhuiyu 0147 ’ ’ ’ ’ ’ ’
orto 94.0 51.3 51.3 51.3 51.3 45.3 513 51.3 51.3 51.3
Minhuiyu 0119 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
012 89.0 4.3 4.3 M8 473 450 473 4.3 7.3 413
Minhuiyu 0129
213 110.0 100 100 100 100 100 100 100 100 100
Minshiyu 213 ’
%36 100. 0 100 100 100 100 100 100 100 100 100
Minshiyu 2636 ’
213 105.0 100 100 100 100 100 100 100 9.5 100
Minshiyu 2913 ’ ’
B® 91.7 76. 4 76. 4 76. 4 76. 4 76.4 76. 4 76. 4 76. 4 71.1
M inshiyu 2360 : : : . : : ' : . :
%8 71.1 .4 8.4 ®.7 84.4 84.4 84.4 84.4 .4 82.2
Minshiyu 2658 ’ ’ ’ ’ ’ ’
1615 125.0 100 100 100 100 100 100 100 100 100
Mindongyu 1615 ’
B3 107. 2 7.5 745 4.5 74.5 67.1 74.5 4.5 4.5 74.5
Mindongyu 2330 : : : : : : ’ : : :
average .1 8.1 80.6 84.1 82.2 84.1 8.1 83.8 83.6
8 1 ,
2 2
4 5 TE; TE, TE; TE4 TEs TE¢ TE;
TEs 4 (TE3) (5. (TEy) (TEs)
(TE7) (TE:) (TEz) , (TE7)
: ., 4 (TE| TE; TEs TEe)
4 : ;
« ”» (TE4) (TE&)
(TEs) (TEs) ; )
3 s )

(TE)

(TE7)
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2.3 DEA (CPUE)
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Fig. 1 Variation in capacity utilization and
CPUE for ottertrawl with years
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Fig.2 Variation in capacity utilization and

CPUE for pair trawl with years
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