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Abstract: Based on the fishery data of Sthenoteuthis oualaniensis and three critical environmental factors including sea surface
temperature (SST), Chlorophyll-a (Chl-a) and sea surface height (SSH), we developed an integrated habitat suitability index
(HSI) model to examine the spatio-temporal distribution of potential habitat of S. oualaniensis in the South China Sea in spring
and clarify the law of the spatio-temporal distribution of habitat of the fish. Results show that the SST and SSH on the fishing
ground of S. oualaniensis were lower in the northern waters but higher in the southern waters. The Chl-a concentration was
higher in the coastal waters but lower in the pelagic waters. The suitable habitats of S. oualaniensis in spring mainly distributed in

the regions between 110°E and 119°E, and its spatial location was consistent of the overlapping areas among the suitable environ-
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mental ranges of the above-mentioned three factors. Besides, the HSI anomaly from 2014 to 2017 decreased gradually and

showed interannual variability in space. Annually suitable range of each environmental factor exhibited a decreasing trend, and

the unfavorable range of each environmental factor showed an increasing trend, leading to the contracted suitable habitats and

enlarged unfavorable habitats for S. oualaniensis. The longitudinal and latitudinal distribution of suitable habitats of S. oualani-

ensis also showed significant interannual variability from year to year. The results indicate that the habitats of S. oualaniensis are

closely associated with the environmental factors on their fishing ground; the variability of spatial and temporal of potential habi-

tat hotspots can be explained by the spatio-temporal distribution of environmental conditions.
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B B (Sthenoteuthis oualaniensis) &) 125347
TR RN B 28, TEIBE RN AL T 7K
A TREAE, BORENEEE S YR, R
a2, g ESREh AAE
BAESMEY . B EA EENLEFNE,
HBRBAEE R 5, e E R
B, SOWREENFREER, AXHREY, 5
1 AT A B T3k 2x10° ¢ H AT SS ) B
P (UFEGER) . FRE. HARSEZADERKHT
R ARIT , BCA Sk f il () S B AT R 40
HHAMK R 3, SEMAar I 14, Ak
i IO 4 A4 3 S AR R LA X AN [ e 28 RUBE )
AT PEA AR R BURk , IR = B N2 6] 43
Tz B4R s, AR, M
ViV B0 15 5 Wt 3 1 25 93 A 32 B R (Sea
surface temperature, SST) ., M4t a ¥ (Chloro-
phyll-a, Chl-a) . 315 % (Sea surface height,
SSH) 25 IR 5T K (1) . & i 7

H AT FE N A28 B X0 i T 15 S ) A~ T
(K B . SRR IS ) SRR R SRt
FEARGFIR A TR 2R LA S5 1) 23 0 A5 B4
K ILAEBRAR AR RGN gL D o U £0 240G B H TTA
XN AR Bl A BB IR A A B AT
BRIV, R AN AE R B T A 11 B A S,
H, AR E VAL A S Mo A RAE B H S PR R
BYSCIE , 4 2 8 %L (Habitat suitable index, HSI)
Y e W) B ok TR Bl 2R Sh i B, BEE HSI
HARMLRE, BRTCTZ W T HRI0 A 28 1
B PP AR AR A VR IR 5 AR Al 6 A S b e
ZABHREI U AR SO 2014—2017 4R
R TR IS S D i, X 5 AP AR B T R
FE 3 IR A - (SST. Chl-a 1 SSH), i
IR HE HST BERY RIS 4 25 R 1 15 1 I 5 1 7
s AR, JF o BT 2 AR b 25 O A 22 5 S
HRA

1 bPRH

1.1 ##
5 B4 I e B R ) R TR D AR BRI LG
B A P s s R, BRI SR A, aS Rl HER

0.5°%0.5°, 4Ff2h 2014—2017 4, Fdlt &R
2. g8, MRAE R AR IR ECE R B . IF9RE
FBl =B 7E 110°E—119°E, 5°N—16°N R AN
VAR

TR ERBE R A5 SST. Chl-a F1 SSH, #t¥s
AfESRH 2014—2017 4EFZE (3—5 ) %dli, AfE]
SRR A . BAERE S SR s, B
23 [8) 4 P 0.1°%0. 1% T B (4416 M 0.50%
0.5° MRBEER AR IE T B R K2z Ml (http://ap-
drc.soest.hawaili.edu/data/data.php) .
1.2 A E

1) ¥ 2014—2017 457 (3—5 ) S LY,
TGN SST . Chl-a F1 SSH 43 Wil 4T 245 -3,
231l 25 FREE K 1y 2s [B) oA T, DN A s ) RUBE
T I IR B R 2 A A 1R 3 A A

2) P Sk HST IR, R & S AR
URENAE A5 PR B A8 T AN RIS Bl N R 401, AR5
S DX 0] PN 35 2 Y 3& U PE (Suitable index, ST). A1)
FAAGEL Y ST AP A2 43 B IX R 405 STt
2o ST 5IEEAR & 1Y OC & AL 3E 2ok 1 28 sk A 12
SERMT, A IREEAR 43R BRI i s

Sksr = exp [a x (SST — b)’] (1)
SIch = exp [a x (Chla — b)z] (2)
Slgsy = exp [a x (SSH — b)z] 3)

K a A b AR AR S50, SST. Chla
1 SSH At B FRBE AR i fE . Horp S1=0 B, X%
VR I RS A5 R R R 5 1T ST=1 1, RIS
FAFEA R SI>0.6 MRS E SR Xof I I3 1)
T E L


http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php
http://apdrc.soest.hawaili.edu/data/data.php

1

VWLV T2 10 05 AR L M 28 A B AR B 22 S 3

FFHBE AR (Arithmetic mean method,
AMM) M RS B LA HST, HHRAR R

Lo
HSI= - Z:; (SIsst + Sen + Sles) (4)

1 SIggps SIepa Fl Slegy A HE T-4% FR 4 DA 1~ Tt
() SI; n A TN 2R A B IS B R 4L
T 0~1, AE HSI<0.2 Fl HSI=0.6 FifEB8 43 5]
F B A S M AN IE A S ™ R 2014—
2017 A el Bt PR BE A HE # A HST AR AR, A
RUF I N 2017 A3l £t X HST TS 4 7
TR RN 2E LISE, Geit 44> HSI X i) P 25 13
AIFEMD R LA

3) FIF Rt HST BRI E 2014—2017
B LI N ) HST, SRR
By, 2SS HSL A I, s ol B R
MR ZS () 24T, PREE 2215 5 I3 FU G S5 s ]
SAARRIE . LAk, Z:dIJET SST. Chl-a Fi SSH
TEE ST MZS IR 204, I 3 A~ 85 R X6 B3 BT
SI XS H B, TRERA I K 531 AT
B3 BTG S8 S [R) A A B RE I

4) 44 2014—2017 FHEFKAE HSI HFEITF
il zs oA B, b AS AR 15 I 8 b3 A
25 ) BRSSO o [RS4SR (R - 0 1
HAURFIVE R S 3 Ee ], DA RAR B4 A 15 15
TE U ARG B 5], X FE oA 15 1 i,
G 2 b P A AR Ak B AR AL

5) 1144 2014—2017 4EFHF 44415 1 0 FOA
BHAEZE | FRRE IR, X A AR AT B 53
AR 2SS . A, 220 2014—2017 FHEFS
19 B T R RE I HSI=0.8 FOSEELR, X bt &
% TS B S ML 11 4 (R 43 22 57 B LA

2 g

21 BEM&FENEETFHEETN
2014—2017 4/ 2= HESNE 5 2 I 1) SST .
Chl-a F1 SSH W= R0 A WAL 1, RS 5
W N SST HAT AU &R 3l fw 1K . 7 08 Vi 45k f
FHERIE , FRIETE 120N DLACHERE I i ik IR
flXF 25 C, 10°N LApg g3k /K 5 i 75 28 °C LA
1o Chl-a WIEIEF S . LR FE, SSH
55 SST BIAHF M A ka e, HA KR &
A, SSH 7E 14°N LUK T 45 cm, TWi7E 14°N

16°N

110°E 113°E 116°E  119°E

HERE a
p(Chl-a)
/(mg-m~?)
0.6
0.4
0.2
0

-0.2
-0.4
-0.6
-0.8
-1.0
-1.2
-14
-1.6

104°E  107°E

104°E 107°E  110°E  113°E  116°E 119°E

AR T =
SSH/cm
60

104°E 107°E  110°E  113°E  116°E 119°E

FI1 2014—20174F45 2= R 1 15 15 I g 2 IR
-2 28 a MR 18T 53 J3E 1) 25 (1] A
Fig. 1 Spatial distribution of SST, Chl-a and SSH on fishing
ground of S. oualaniensis in South China Sea in spring of
2014-2017
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