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TURE Dy R A ™, 2 AT dr A HLAS 2~
k=" Tz BT B AR A

BB PRI, HOT R K BOR B BR AE 2
DRkl A=Y= IR M E 23 e R
AR T, BT R O AR BT A R A TR
SUVARAL . BRI, A SR BRI 7 A OB 5 B0 4 1Y)
A BERSAE S AR AR AL AT 5 B 1 s S A i oA
WARIE o

AR SEH ARG 2014—2018 4F 5—7 A fE i ifg o
9 R K AT 7 B S PR A R, R4S PR
B, IO T BE AL AR AR R BIF S B 5% 7 B 7 2 B
Hosz S 2 AR R2 R, LA O 2 BE 00 B 7 v g
VI R 8% 00 DAY S, 8 5F 2 7 gl LR 7 B 3 1) R
T pERL AR

1 MESIHE

1.1 BIERIE

FEAL R 2014—2018 4F 5—7 H 7B g
FRHEATI - I A, ALY 32.0°N~37.0°N,
119.0°E~122.7°E (& 1) £ J 17318 A5 B[] K ki 43 45
B T - R Wy i = w2 WU N AT 22
PR, WA EAE0.8m, MH 0.505mm, R4 2.8m,
RAEDT AR, i B 10 min, 533 2.0
kno SRAEMIRE S 5% 1 H A AR AT -

SRR T FYCOM (Finite-Volume Com-
munity Ocean Model) 1 NOAA i) /3 (https://coast-
watch.pfeg.noaa.gov/). FVCOM J& i L %135 FE M ik
FESP R 2 RV 25 8 JR g T 5 T B 5 T e 1 1
MEHF PR IR AR A, JETCLE M A% . AR A
HHERTH . =4k IR IR (http:/fvcom.smast.umassd.
edu/). RBERYELTV2 I ] T IE PRAR FT0 A A
PP RZKM . RIZERE L K. T E AR
BUH FVCOM, =3 [E] 73 B30 0.5'%0.5", i) 73 B
N 1h, ZIAE, FVCOM $d 5 52 5 i 55
FEEIEGRER D, REHSR a kA

NOAA My, 23[8) 0 PER K 0.75'%0.75", B [a] 43
PR N d, Wi RS EEAIFRIZTSE a

B ZE FVCOM, i 3 B A MR I 28 0 B
AT, 81T Person AH 3¢ 43 HOK = A OC (R™>
0.8) [ firp FRAE 1 MR rp S5
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Tab.1 Survey time and station number of spawning

ground in the central and southern Yellow Sea from

May to July in 2014—2018

VEE ) i 1] DA U
month time station numbers
5H May 2014-05 30
2015-05 106
2017-05_ L] 37
2017-05FfJ 48
2018-05 49
6H June 2014-06 30
2015-06 28
2017-06 64
2018-06_1- 49
2018-06 ) 49
7H  July 2014-07 30
2015-07 28
2016-07 102
2018-07 49
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RF #5570 75 F0 M 8 i R B g, E AR
WEIE RS [ T )12 ) 3, RFE AR 5 AT 40 #f
ekt . BRO(E . MRS B 0] & B A GO fE

BEAh, RN G K e i AT, RF AR G
N7 3R I LR AR BRSO, O MR E B

& I 5 B4 4l 4 19 ntree bootstrap FE A< ; @ H]
bootstrap FEASFA HE L AN 43 28 A1 E RS, 38 1 B L
TR mtry 728 5 X RAE BT 1Y A s TR AT,
DUt K EAHE B (overall accuracy) {H N VEBAK G I
EZﬁJf_ﬁTé MR I A B iR RHE B o,

BEE . TEARMI T, RRYEUE (ntree) ICE N
1000, mtry =2,

DLBE 5% £ B S BUESCH Ry v AR i, DAFREE AR
o H AR, 7 RE WA 38 i 28 HIE

07 A EARROCR , K s SR BEAL I 0 70% 1Y)
HEAEE T 30% BYMHLEAE , BLALEAT 100 UK,
F 4 37 1 Hh £ 1 £ (area under the receiver operator
characteristics curve, AUC) Y Y5 {E ¥4 #5 AU Y
TR, 24 AUC KF 0.75 IFA W R HLAT 55
S TN ARICR
13 RESEBUHER

2014 4f, TPCC (Intergovernmental Panel on Cli-
mate Change) 58 FLIR PEAG MR A5 #H T 4 Flug /s ot
PRI ™Y, X SE IR AR R T A [R] Y A
HKAENE 5, AR AR S SRR, W 5
4% 4 RCP26. RCP45, RCP60 il RCP85 (Repres-
entative Concentration Pathway, RCP), f{ 3% T 7¢
2100 4= ] BEAY 4R S EVE F 20000 2.6, 4.5, 6.0 A
8.5 W/m’ (https://www.carbonbrief.org/explainer-how-
shared-socioeconomic-pathways-explore-future-cli-
mate-change). %50 K Ff] RCP26 1 RCP45 1F h &
KA 5

ARG NOAA Py BBl 5050 % RS o, 3
2050 4F, 7E RCP26 il RCP45 (it T, HEfE /K
VR 2K IR KE 430 TR 0.913 1 °C 1 1.126 8 °C,
T2 AR B 4 R B 0.0580 T 0.1714;  F] 2099
4F, 7E RCP26 FI RCP45 (15t T, #ifE /KR Z
KRR 53T 1.3218 °C Fl 1.8560 °C, RJZERHE
$453 50 F K% 0.0151 F1 0.6608 (https:/psl.noaa.gov/).
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RIZKE . RIZERE | R FR a B BRI
(R>0.8), HULAIBRE R, A EE N
A &, R X IEZE R K, 5—7 J1 RF B
%) AUC {E43 50 0.874. 0.825. 0.874, ¥R Ti%
BRBE 0.75, R RIS A b
M4l RF AL, B AR Ty R 2K . £
JZEE L KR WA a B X B B0 34
BHiE B STRRAR (18] 2), ISR A s i 3t
5% 7= O 3 FME ) BB R R A AN . Ho,
5 H B 25 DTER R B R IR B IKIR (24.49%), H
IR E (22.45%). FIZETE 21.49%), M E R
a M FE (16.74%) FIRIZ/KIR (14.83%); 6 H X BE#E
72 B b 5 i i R ) IR R R R K a (28.08%),
HW N FRIZ KR 23.76%). KIE (20.45%).
JZERE (16.83%) FI# (10.88%); 7 H &l 2 51
R e KPR A 2 R 2K (26.26%), Hik
ERIZEE (21.18%), M FEEK a (19.75%). K&
(19.60%) A (13.21%)0

22 SEEUIEE FRESGEES T

HL 4 RCP26 Fll RCP45 o >k <A A8 Ak 1 5t il
W, 5—7 AR (35°NLAR) {nﬁiﬂjmf&@%
I B O AT D (K] 3)0 TEARR AR
MITE ST, BE 87 O 37 9 3 EC PR B A 2 [R) 3 Bl
BRI, mHS 2050 ., 2099 436
B IR 0 o A B oA TR AR AR (8] 4). TR
O KZ|Er,C m /KiR/m
sea surface temperature ~ depth

O RZEHE B i d/(m/s)
sea surface salinity velocity

;
SH 1 1
May —'
6H 1 ]
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July =
0 5 10 15 20 25
X BTk 2%

relative contribution
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Fig. 2 Relative contribution of different environmental
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variables to the total deviance explained by the RF mod-
els of distribution of spawning grounds of
K. punctatus in the central and southern

Yellow Sea from May to July
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Fig.3 Spawning habitat suitability distribution of K. punctatus in central and
southern Yellow Sea from May to July under different scenarios
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Fig. 4 Change of K. punctatus spawning habitat suitability in central and southern

Yellow Sea from May to July under different scenarios.
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Impacts of climate changes on the habitat suitability of spawning ground for
Konosirus punctatus in the central and southern Yellow Sea

ZHANG Yunlei ?, SUN Xiao ?, LIU Xiaohui®, CUI Yanhua'?, JIAN Ying?, XUE Ying "**

(1. Fisheries College, Ocean University of China, Qingdao 266003, China;
2. Field Observation and Research Station of Haizhou Bay Fishery Ecosystem, Ministry of Education, Qingdao 266003, China;
3. Marine Biology Institute of Shandong Province, Qingdao 266104, China,
4. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for

Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: Global warming will lead to great variations in ocean environmental variables, and the spawning
grounds of fishes will be changed correspondingly. To comprehensively understand the changing patterns of
spawning ground suitability of Konosirus punctatus under climate change and provide a scientific basis for the
conservation of spawning grounds, fishery surveys were conducted in the spawning grounds in the central and
southern Yellow Sea from May to July in 2014—2018 using ring net. Spawning grounds distribution of K.
punctatus was analyzed by Random Forest model. Six environmental variables were selected in the model, includ-
ing sea surface temperature, sea surface salinity, depth, offshore distance, sea surface velocity from FVCOM
(Finite-Volume Community Ocean Model) and chlorophyll-a concentration from NOAA. In addition, the potential
distribution of the spawning grounds of K. punctatus under future climate change scenarios was also predicted.
Results showed that the main environmental factors affecting the spawning grounds were different by months, and
the main factors were water depth, chlorophyll a and sea surface temperature from May to July, with relative con-
tribution of 24.49%, 28.08% and 26.26%, respectively. The suitable spawning grounds of this species will migrate
northward under climate changes. Moreover, the suitability of spawning grounds in the northern coastal waters of
Haizhou Bay and the deep-water areas of the southern Haizhou Bay will increase significantly. Therefore, this
trend should be fully considered in the future in terms of spawning ground protection and resource development

and utilization.
Key words: Konosirus punctatus; climate change; spawning grounds; random forest model; Yellow Sea
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