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Tab.1 The source of parameters in operating model
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Fig.1 Response of management procedures of S. niphonius fishery to the observation error

BREILMRE DR ECITENE R, M
LI s 22 cobs BUH 112 i 470.10~1.00, B 3fa 35 X
DA/ T H SRR, 2 MPRCAULAY 7 52 45 R 52 i
At WLl 22 52 M B8N, AR B 5 2 cobsHR
(VB R 1.00~10.00, B3 3R UL A1 K T 25
(B, B 2 v A o 00 I s 25 384 K, CCARil iy i
TR, M CCAsEAT ML 45 BRI, Wk
S UL I 22 100 3 K 23 % 7 1 1 DE AL 45 SR 7 AR 3
KM . AvC, SPMSYFIDD 3Fh MPX i 3k & L
N Qi 25 %) o) 7 A2 553, S AL Y 7 1k i U I Ol 2
M3 RA TR, (BRI, ka5

http://www.scxuebao.cn

NI i 22 %F curE75 . minlenLopt] 278 4 A 45 il 55
ML AN DL g PN 8 bR ] DL
LY I 22 cobs BUE Y S8 0.10~1.00HF,
CCay = him M, BIRREIE LTHE T
RS, 7R UL f 22 Vi 6L A 1.58~2.510F, =i
W B B K. DDy 5 ik o) Fifi 2 W0 s 25 19 228 AL A7
AR, (BRI S . H AR MPr= 5 sh X
SR s 2 M 17 32 555 o

DLk B 46 55 o] REME A PR FE bR 0] LLE
CC4., SPMSYHIAVC 3FMPXf Cobs ) 48 1k 55 hy i
B, M CobsHUE M FE #0.10~10.000F , Bl H


http://www.scxuebao.cn

74 MR 70, S5 SRRSO A0 T U S B L B R AT A 1159

CobsH K, & BEHi B vl fe M B Wi Ik . MDD
1= 7E Cobs HU{E T8 il 19 0.63~10.000 32 i 22 5% Wi 45
K, B R B O I 2 00 4 O, BE A B T
etk 2B — M LA E . LIAY K T
MAekRAT LIB i, SPMSY. AvC. CC4XF WL fi
N A AR — 3, Hh SPMSY ALk
AR, M CobsHUE T F 40.10~10.000T ,

-~ DD SPMSY AvC
100 4 -a- minlenLoptl -%- curE75 -7 CC4
20 W PN S N

‘k"\e\o

FEXS 7 5/ Y%
relative yield
[*N
S

T
01 02 05 10 20 50 100
LI i 22

observation bias of catch

—— DD
-#- minlenLopt] -%- curE75

SPMSY AvC
-7 CC4

D fels]
S (=
| |

N
S
|

T A AT e /%
probability of overfishing

[\
S
1

01 02 05 10 20 50 100
LI {22

observation bias of catch

A <50% 5 K ] HR4k
BT RE /%

B<0.5Bysy L3 Z W T (% . 1 DDA #) 1t /K172
a5 FiR3FMPA S, 4 CobsHUA i il
0.10~10.00fF, B<0.5BygyMIHERZ#T ET-, {H |
FHBAXTE 55, curE75 . minlenLopt] PRl A
P i) A5 P9 A7 v AR UL AR 25 R A N, BEE
CobsfH 7424k, T EEREHE AT REM: . BRI/
T0.55 KT Hp LA Wy i R 2228 AL R B I (%12),

504 - DD
-a- minlenLoptl -%- curE75

SPMSY AVC
7 CC4
45

yield stdev

PRI %

— NN W W A
W S W [« W o
1 1 1 1 1 1

0.1 02 0.5 1.0 2.0 5.0 10.0
L 72
observation bias of catch

—— DD
-#- minlenLopt]l -x- curE75

SPMSY AvC
-7 CC4

10 20 50 100
LN i 22

observation bias of catch

B2 oD &iT 0 ARt R U R 2 6

Fig. 2 Response of evaluation index of S. niphonius fishery to the observation bias
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Management strategy evaluation of mackerel (Scomberomorus niphonius)
fishery with uncertainty of catch data

CHEN Ning ', XU Binduo', XUE Ying', JIYupeng', REN Yiping'?, ZHANG Chongliang "
(1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Laboratory of Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 2662377, China)

Abstract: Spanish mackerel is an economic species in the Yellow Sea and Bohai Sea, which occupies an import-
ant position in marine fishery, and it is important to evaluate its biomass and stock status. However, the fishery
lacks relevant data in China, which causes the difficulty in fisheries evaluation and management. Among them, the
uncertainty of catch data is especially noticeable, and its variation in values and trends is often measured with the
observation error and bias. This study evaluated the performances of six data-limited management procedures
which belong to two categories: output control and input control, and we focus on their response and sensitivity to
observation error and bias of catch data. Our results indicate that output control MPs including CC4SPMSY and
AvC are more sensitive to observation error and bias, while DD showed slight response to observation error and
bias, which is more suitable for managing mackerel fishery. And the sensitivity analysis showed that output con-
trol MPs are sensitive to the OM parameters including Bygy/By, hs, Fyigy/M and Fygy. Relatively, the input con-
trol including minlenLoptl and curE75 is not sensitive to the uncertainty of catch data and OM parameters. In gen-
eral, we can conclude that the input control MP shows minor responses to the catch error and catch bias, whereas
the output control MP shows different responses to the catch error. And according to the MSE, curE75 has the best

balance between the exploitation and protection of mackerel fishery.
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