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Fig.1 Distribution of IOD index
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Fig. 2 Spatial distribution of acoustic transects
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Tab.1 Environmental variables used in this study

L T A7) I (] 43 F 2 Efir AR

variables spatial resolution temporal resolution unit source
H4Et&a Chla 0.25%0.25 A-F¥)  monthly mg/m’ https://data.marine.copernicus.eu/
#fEE DO 0.25%0.25 H-F¥J  monthly mmol/m’
REZRE MLD 0.083%0.083 HF¥  monthly m
HERHNREE  SST 0.05%0.05 H¥  daily °C
/KX Depth 0.033x0.033 J& NA m https://rda.ucar.edu
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Fig. 3 Hotspots distribution of DSL under different IOD modes
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Tab.2 Contribution rates of environmental factors in
MaxEnt of DSL hotspot under different IOD modes

‘ . TUREE /%
Fisf ] [OD# A AUC contribution rate
time 10D Mode

DO Depth MLD Chla

2012-10—2013-12  nlOD 0916 431 328 3.6 205
2015-02—2016-04  pIOD 0936 32.7 277 395 —
2016.05—2018-12  nlOD 0935 764 181 55 —
2019-01—2020-07  pIOD 0932 513 215 157 117
T ML AR A B IR 7 b i ME S R L (K 3AT
RPN E: " FRoRIZAEHE TR IR, A25
BB IE, R,

Notes: The bold terms in the table represent the minimum value of the

without environmental factors and the maximum value of with only
environmental factors, respectively; “—” indicates the environmental
factor has not passed the collinearity test and is not involved in the
maximum entropy model, the same below.

AL B A R FRE A T2 5 1 BT AR A
AUC fH (3 3), &5RFEM, HHHR—HEEN
TS HEBRAERT, BT A AR AUC
AR T HAM IR N 7 10253 A A S S

RIS EEN, %5 1/ pIOD I F1%S 2 4> nIOD
B AR AUCIE /N T AR, s, 4
KIRAS SRR, 55 1 4 nlOD B i
FEE 2 4> plOD WHH LAY AUC {H 35/ F HAth
REARY DL b BB DA AR Y & R i — 2R
BT 5 il RN 7K R X T i R A 78 &5 SR )
EME,

Lt BB, SAHER T, iR
S XA B A A s kR s R, R TE
HRFH 50.88%, XA B A HA BaE 5w,
&4 A1, 2012 4£10 4—2013 412 A (nIOD),
fift % 1Y 3E E 0 O 236.10~284.48 mmol/m’,
2015 42 H—2016 4F 4 H (pIOD), it AE
HIGHEIN 216.22~276.09 mmol/m®, 2016 4E5 H—
2018 4 12 H (nlOD), ¥ fif % 1Y 38 B U Bl M
241.56~258.33 mmol/m®, 2019 41 H—2020 4E 7
H (plOD), ¥ fift A MY I8 Y5 [l A 237.69~264.20
mmol/m*, F, 20154F 2 H—20164F 4 A ,
BI%S 14> plOD iH], %A L& 2N T
TN 3N, T R R AR ) 2 R R B
T U5 ik SR 0T B KR AR AR 1Y) DT ik 3 o LR
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Tab.3 The Jackknife test results of environmental variables

IODIEA R &Chla AEEDO REHEMLD AEfDepth R Chle REEDO RESEMLD  HA&Depth

li?;lfﬂ 10D without without without without with only with only with only with only
¢ mode Chl.a DO MLD Depth Chla DO MLD Depth
2012-10—2013-12  nIOD 0.890 8 0.8427 0.878 0 0.8389 0.7157 0.801 1 0.557 8 0.7340
2015-02—2016-04  pIlOD — 0.882 1 0.924 9 0.902 9 — 0.888 3 0.770 4 0.846 0
2016-05—2018-12  nIlOD — 0.843 4 09131 0.902 7 — 0.884 4 0.721 4 0.730 1
2019-01—2020-07  plOD 0.9219 0.903 5 0.9030 0.886 9 0.7197 0.8453 0.777 4 0.730 8
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Fig. 4 Response curves of DO to the HSI of DSL hotspot
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Fig. 5 Habitant distribution of DSL hotspot under different IOD modes
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DSL hotspot under different IOD modes
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Fig.7 Spatial distribution of suitable habitant of DSL hotspot and isotherm under different IOD modes
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Potential habitat distribution on hotspots of deep scattering layer in
the southwestern Indian Ocean under different Indian Ocean dipole modes
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Abstract: The deep scattering layer (DSL) is crucial for marine ecosystems and oceanographic studies. It consists of dense
aggregations of organisms such as zooplankton and micronekton, which form a key link in the food web, transferring energy
from primary producers to higher trophic levels. Understanding the DSL is essential for assessing ecosystem health, global
biogeochemical cycles, and the effects of climate change on ocean dynamics. Based on the acoustic data from October 2012 to
July 2020 in the southwestern Indian Ocean, hotspot analysis and maximum entropy model were used to study the potential
habitats’ distribution on hotspots of deep scattering layers under different IODs. The results showed that the maximum entropy
model had a good performance with the accuracy of the model was more significant than 0.9. Dissolved oxygen had the highest
contribution rate to habitat distribution, and the average contribution rate was 50.88%. The gravity centre of DSL hotspot habit-
ats mainly moved in the northwest to southeast direction, and the most significant changes were observed during the first cold
phase of IOD. DSL hotspot habitat was distributed between 30 °-45 © S and 11-22 °C isotherms, which indicated a specific latit-
ude correlation. This research showed that the suitable habitat changes on DSL hotspots were influenced by dissolved oxygen.
The maximum entropy model could effectively predict the distribution of DSL hotspots' habitats. This study can provide new

references for elucidating the spatial distribution and resource variation patterns of DSL.
Key words: deep scattering layer; Indian Ocean dipole; habitats; southwestern India Ocean
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