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The influence of climatic environmental factors and fishing pressure on changes of

hairtail catches in the northern South China Sea

WANG Yuezhong" *, SUN Dianrong' , CHEN Zuozhi' , JIA Xiaoping' "

1 Scientific Observing and Experimental Station of South China Sea Fishery Resources & Environments, Ministry of Agriculture; South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510300, China

2 College of Marine Sciences, Shanghai Ocean University, Shanghai, 201306, China

Abstract.; Hairtail ( Trichiurus japonicas) is one of the most important kinds of commercial fishes in the northern South
China Sea (NSCS). Changes to hairtail catches are not only related to fishing pressure but also to changes in the climatic
environment. To understand the influence of climatic environmental factors and fishing pressure on the changes of hairtail
catches in the NSCS, we have used long-term fisheries statistical data and climate change data to analyze the changes of
hairtail catches between 1956 and 2006 in the NSCS. Hairtail catches in the NSCS can be divided into two parts; the trend
of catches caused by fishing pressure and the alteration of catches influenced by climate change. Fitting the trend of catches

to the Fox model shows significant relationships between fishing effort and hairtail catches in the NSCS (P<0.01), which
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in turn demonstrates that growing fishing pressure has significantly affected the changes of hairtail catches in the NSCS.
Before 1986, the growth of fishing effort was slow in the NSCS, and correspondingly, the growth rates of hairtail catches
increased by a small margin. However, after 1986, with the rapid growth of fishing efforts and improved techniques for
fishing, hairtail catches in the NSCS grew continuously and rapidly. After removing the effect of fishing pressure on the
changing trends, we found that the alteration of catches had a significant positive partial correlation with precipitation in the
southern China, as well as sea surface temperature, summer wind speed and winter wind speed in the NSCS ( P<0.04).
Alteration of catches also had a significant negative partial correlation with the index of tropical cyclone influences ( P<
0.03). This correlation showed that the alteration of hairtail catches was also affected by climatic and environmental
factors. Rainfall runoff inputs a vast amount of nutrients into the estuary and adjacent waters. However, the monsoon-driven
confluence and mixing between coastal and surface waters, as well as vertical mixing between the upper and lower waters,
diffuses the distribution of nutrients in the NSCS, aides the efficient use of nutrients, and is conducive to the growth of
phytoplankton in the sea. In addition, changes in ocean temperatures directly or indirectly had an effect on the various life
stages of marine fish, particularly on the metabolism of fish and the rate of the reproductive cycle. Finally, the tropical
cyclone changed the living environment of the hairtail, which would in turn affect its concentration, feeding and migration.
Hairtail catches in the NSCS can be highly significantly fitted to fishing efforts and climatic variables ( R> =0. 958, P<
0.01). That is to say, changes of hairtail catches in the NSCS can be confidently attributed to a monotonic growth in
fishing pressure and changes of the climatic environment. If the fishing pressure stays unchanged, the future climate
changes and human activities that cause the increase of nutrients in the seas are likely to result in an increase in hairtail
catches in the NSCS. Moreover, the increased frequency in extreme weather events that is predicted in the future may also

cause larger fluctuations of hairtail catches.

Key Words: climate environmental factors; fishing pressure; hairtail catches; northern South China Sea

7 £ ( Trichiurus japonicus) 75 Fa WAL ER R BE AL ML A6 | iz IR LR 5, =& e, 2 At Er
FEEM LT AE IR X A OR LB BRI PR B B pr a2k 2 —1 ) 1978 AR, B
JEERH FAE MR 525 0. 5x10%, 1978 4F 5 Ak iR 2218 T, 1985 AF34 % 3.33x10% t, H T 7K Ik
TP 1986 ARk AT T NI, 1987 4ELUG p 1 & I A T 3 8 AN (4l g s IR, fR 1 i
B LRGN AR T AR RO R 3 2006 4F )R R RV A8 DX B AL B 1l fa gk i
9 32.42x10* v, okt e B AEALER 27 P BT @A HAR Y T G e AL, 5 A KO R B R
11.8% %1 3 50 4T f 14 g VI 7 3 Ak A9 388 -5 4 55 e 0 A0 384 S | B2 A% G sl B E
ANRETE A R B e 7 I3 KR Rt e T Gy f bR B i AR ol Mk i 7R SR T B se i db i85 A 38
BERAE Sl 2T TR I B SRR B I B A RAR T AR B A

SARAEA KR A 25 R G RRE A H T E BRI PR S RGBS OB A S AR S R G
Wiy = AR S I R, R B SR AL S I R AR S 2 (A B R ) Rl i — ST
FEFM, SARAS AL AR ) = B 1o s 1 VA 2 A8 R G R ER AR A0 R I I A A g AR 7 T i dsk
G 7 7 AR AL BB R PR A ) B RN 0 A, TR B B B O BRI TR P A 2R R AR B T
AR5 3 I, VR PR R B8 A5 1 (0 AR T3 23 B2 R W 4 0 77 05 RN FEREOR O BICEE D IR, A AR ARt 3l
S M A 11, YU A R 10 52 i - S 40 LB Sl AL 0Tyl 45 3 2 5 S AR A AT S I AT A B

R AL ER O T AR, B A IR S Al B i s, Hevfeolh i i T DLRDRAE il i S R G m A=
FIFEHR o AT B 25 A) RN B2 (0 A AT A st () 3 el G 3 H R R AL T F 98 S AR A X it
PRI I — A RIMET™ L AN R 8 AL AT £ 3 3 S 18] e 810 43 B R A 55 T 7 A 1 e 42 Ak A
AR BT B L 1R e AR AR 2y, 43 B S 485 i R A AR A Ik R ok | 3R B 5 e 7 AR A A 2 A ] 2 il

http ; //www. ecologica. cn



7950 A E = 324

(R | e 0 e /RGN 2 1 R 1577 7 S W P S = B T B [ e | i R BT P
REAL S e AR Sh R
1 HEMTTE
1.1 St 5o

R LA il et BRI A R DO Il SE T SOk A ol ZE AR 48 |, 14 1956—2006
ARIR)TARAR TR AR AT PR A DA A R gl e A Al AR, FL T, 1958—1960 4R L 1969—
1971 A [ (7 o B GE T HRORIA 7 S IR DR iR 2 AL AR O AT 5% 0 B S HL sl it A A AR AL Sh v,
BARTHER T B (kW) o , HerhARPLEh e i A £ 55 ) i 2 4% 0 CPUE RYAF [ 722 3l #1540 [W] 2 2 A HL 5l
M L bR A TR
1.2 i a SR

PR 5t/ P S ] It A D e 1) 56 I 18] P 90 Bk, W0 v 1 i it b A K e ) e R AR, it
KK B A BKFE K0 (GPCC) V3 1°x 1Y 73 AT 5 kL, AT 7E http://climexp. knmi. nl/ R3G FR#, F 8k
AL B BRTLIK Z2 v T 350 DX SR i 13 L VA VAR X B3 (108°—118°E, 18°—26°N) WY R /K S84 . #h T+ B g 7
B A PR R AR 6—9 H U T IR FS 7 6—9 H B9 A SRR K SRS T

P TG ER 1% 2 T X ] 2R 80 A S 20 1 2K, 6 H 31 8 H P G A 10 H 2281 4F 3 H #Y-F- 1 X
R E B MAEZE N, Al Climate Explorer M & H ) 2° x2° COADS ( Comprehensive Ocean-
Atmospheric Data Set) FRHCHE X B . SERERGHEILHR 112°—116°E 1 19°—23°N XA 4 4~ R4S S
Heli . COADS KU A A MR AR, 230 Bl L T B T8 A B i A v s ARV 1 JR R A S A 0 DX,
A BRI OIS TR B T4 2 T XU i KU 5 4 45 Ramage I Cardone 55 A& 12
R S B W s VN 50 N S s Sl v 1 e = LS G G s o A o L e
e REHBHAGINR

TE K LN ) PP 91 B8 6 T [ B 23 5B A - BRI (ICOADS ) 45 A 1 2°%2° A% 73 M BORE, S [
FWFHE S KA R (NOAA) W3 28 (http ://www. esrl. noaa. gov/ ), I £ 55 ML L (108—119°E, 17—
23°N) YW FE N RO . T B TR K IR N 1) 7 91 B A7 A A B S 0 i ke 3 | R g b 4 T R DY gl o R
ARG T R A 2 DRI, 7RI 2K TR i AR AR T A o AR RS B B

Pty SO A] P A Bk A H AR G)T IR 0 (RSMC) T 3 T4 6h 1Y RS iEIL AR <
JE 53 BT (http ://www. jma. go. jp/) o P UBE ] 2 31 ECHa AT FH AT AU RE M 96 45 (TCT) R 3RoR, TCI =
> 7 (1010 - P,,)°, Hig B4 R AT R IL A 6h BRARSUE P, FVHAIE D RRE K T LAS 1a BT
A AT SRER . P SUIERE M 48 B0RT S e B AR e AR ) B SOIE B R S I [R] DL S e iR B AR I 25
BOW

Hh [ T R R | T PRI ST K T | R YA A 2 e XU B 2 2 XU L R A AU 52 e 915 K5 8] 2R 51 i
W2 S BREAL AL B Kolmogorov-Smirnov ( K-S) Vo L HAA PR Y KT B 2 PR 0. 05 , FEIESME s
AT LIRS ol e A HEA T AR DG A 234
1.3 Bl

AR A e il PRI 455 Hs ) i SR A3 25 5 B AT £ e 1 o 1 742 2l 2 il R A AR A e 34 il 455 16 0 e 5 e
AR S TT ] Fox RS TLAUA D) 7ETHBRAE: 77 51 itk i i A (bt 35 AR 2h SRR 2
32Kl DA S AR SUBERE e 48 B0 U8 AR OC . T 2 04k Pk IR A J ik 4 i AR A8 3l 5 & AU 2 B K Ak
oK, m1 A Hh g i A G RO T4 A58 B 10 S I R AE TSR B

SARAS AR A8 R 2 I Y, 08 SN AT B R W T A £ 28 ) A A PR e Bl s 4 o 4 i
TR E IR ER R S AN A SRR P ORI G e, O T B B A0 OC A R B 2R A TR Py T
A Wi AN B RS e B £ SRR A A7 SRR A 4 155 | 3B 2 i) £, 288 14 77 DR R A i, 38 T 52 i 3

http ; //www. ecologica. cn



24 4 FBRH A5 PRI DR 5 T g 0 R T LR e R B AR Sl Y S 7951

T AR A Y K A B LAk SRR AR DR e v R R g A Y [T R A3 A e 4
BIRSHAR T 0—S5a H AR 19 RS BEA T 70 M ARG
AR AR 2L B AT s 0 B BRI A O i R B A A A 5% . B e 0 A0 U2 A A XL
SN AIVE TR, 3R PPAG A AT LUFI AR AR Fox A7 R FRIR .

Y=fe x ( ia[Xi +a,) o
A, Y ARG P S5 ) A AR AR YR B f ORI SS iE X, AR AR T a,
B i A R B R EG d D ag B
2 #R
2.1 mIEACER AR SRS T BRI R
P PRI L AR £ i SR R SR BT 8 O S KA E I OCR (I 1) . 1956—1986 4 (8], i AL AR
BOFH 7 85 1 B G GG | 55 AT I 14, 1A T T AR R i 1 IR )N 5 1986 AR, Bt 7 VR AL S v
DA PRI Al R BT 7 i IR R B4, B 2006 A, R AL AR A A R TR B R A 32. 42
10* t, ARAEAE GtV AP BE | pa AL Rl (i 3R S5 85 01 C R T ] Fox BERUHEAT LA, SPSS B4t
AL DR, H Fox BRI
Y. =6.895 x 1072 f,e 27107
A, Y, NE AR Fox BEBULE ARG, £, N0 ( AR BT 85 i, MBI i AR i S S PR v AR i
(] (4 1A R E0GE 0.90 (P<0.01) , Ud W e eI b Ay £ S A8 A S 17 55 0 i O A GO R 2

35 . — 400 35 -
—— HHRTR 350 —o— HaFK R
30 - —— HLEh AT 20 Fox A8l & F3a &t

£g 25k LR RITEIN 4 300 . Sost
— g ot 172}
~ S — 250 2 O )

8 20 Sz oS24
®o - 200 Y K

T 15k & 15
§ .g - 150 ] E i

g£T 100 JioEE  BIOF
P bl

5 - 50 5H

O‘l e, - 1 1 ] 1 0 0 Il Il ]
1956 1966 1976 1986 1996 2006 0 100 200 300 400
44 Year A

Fishing power/ (X 10°kW)

E1 migltiraakeanmsEhanErs)
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Table 1 Partial correlations between variations of hairtail catches and the climatic variables in regression model

A W /a lifi A , R
T . X Partial correlation wEM P VIF
Climatic variables Time lag . Tolerance
coefficient

T L AR R K

4 0.56 0.00 0.85 1.17
Sea surface temperature in the NSCS
Hh [ g 7 B R 1 0.33 0.03 0.78 1.28
Precipitation in southern China 5 0.67 0.00 0.88 1.14
LA RN

5 0.57 0.00 0.84 1.19
Winter wind speed in the NSCS
ML 5

0 0.41 0.01 0.87 1.15
Summer wind speed in the NSCS
P WIS F
s S ERZ M X 2 ~0.38 0.02 0.89 1.12

Index of tropical cyclone influences
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