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Fig. 1 Schematic diagram of Southeast Indian subantarctic mode water (SEISAMW) formation
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a. The deep mixed layer and SEISAMW subduction in September; b. the shallow mixed layer and subducted SEISAMW in December; horizontal surface

presents the mixed layer depth (shaded) and isopycnals of 26.6 kg/m3 and 26.9 kg/m3 (solid lines); vertical section indicates the potential vorticity minima

region (shaded) and isopycnals (solid lines); drawn by the climatological results based on Argo observations over the period of 2005 to 2018
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Southeast Indian Ocean (30°-52°S, 60°-~120°E) derived

Seasonal variability of mixed layer depth in the

from Argo and CMIP6 historical simulations
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Fig.4 The long-term average annual subduction rate in the Southern Indian Ocean derived from Argo and CMIP6 historical simulations

ZTHE P TS5 AL 3 B2 2k 22 ] A DX IR Ay 7 7 10 JBE 9 I 1 MR S 28 K A 2 B
The region between isopycnals in the red solid boxes represent the formation region of Southeast Indian subantarctic mode water
BB T B RIR & 2 M AR 8 Ty AR T, AT LA R, BRIR G 200 E A LU U R 2 35°S AT . H
JEfif 5 38°S i A (Argo My 40°S ZiAv ), TEMUR AP T CMIP6 A URE fULTR 5 J23 TR 32 1) g U Bl 38 i R Aor



1L BRI AR AR A 35 T 2K 1 BV BE 1 T R A S 25 K A i A e 4 F 5 7

2 Argo MTMFN CMIP6 42 3 1 % 7 B BE i T B AR AR 25 K 1 R

Table 2 Water properties of the Southeast Indian subantarctic mode water in Argo observations and CMIP6 models
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Fig. 6 The distribution of annual subduction rate trend in the Southern Indian Ocean derived from CMIP6 models
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Fig. 7 The distribution of mixed layer depth trend in the Southern Indian Ocean in September derived from CMIP6 models
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Fig. 12 Trend of subduction rate and properties of Southeast Indian subantarctic mode water simulated by CMIP6 models
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Projectied longterm trend of the Southeast Indian subantarctic mode water
under climate change scenarios

Qiu Zishan '***, Xu Tengfei '***, Wei Zexun'***, Nie Xunwei '***

(1. Frist Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 2. Key Laboratory of Marine Science and Nu-
merical Modeling, Ministry of Natural Resources, Qingdao 266001, China; 3. Shandong Key Laboratory of Marine Science and Numerical
Modeling, Qingdao 266061, China; 4. Laboratory for Regional Oceanography and Numerical Modeling, Pilot National Laboratory for Mar-
ine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: Based on the outputs of eight earth system models involved in the Coupled Model Intercomparison
Project Phase 6 (CMIP6), this study assessed the simulation skill of the Southeast Indian subantarctic mode water
(SEISAMW) of these models by comparing with observations. Moreover, this study investigated the projected long-
term trends in subduction rate, volume and properties of the SEISAMW under medium and high greenhouse gas
emission scenarios (i.e., SSP245, SSP585). The results show that the CMIP6 models generally have produced artifi-
cially greater mixed layer depth and smaller upper layer potential density in comparison with those of the Argo ob-
servation. Consequently, the simulated SEISAMW in the CMIP6 models are generally with larger subduction rate
and smaller potential density. Meanwhile, the subduction regions of the SEISAMWSs show significant differences
among the analyzed CMIP6 models, which are attribute to lateral induction in the mixed layer. Furthermore, in the
historical, SSP245 and SSP585 outputs, the SEISAMWSs show consistent decreasing trends in subduction rate and
volume, increasing trend in temperature, and decreasing trends in salinity and potential density. The long-term
trends of the SEISAMWSs are largest under SSP585 scenario, followed by the SSP245 scenario and historical simula-
tion. The projected trends of SEISAMW can be explained by the following mechanism: the temperature and fresh-
water flux in the southeastern Indian Ocean upper layer tend to increase under enhanced radioactive forcing, result-
ing in shoaling in mixed layer and flattening of the mixed layer gradient. As a result, the trends of SEISAMWSs in

subduction rate, volume and water properties show larger values in accordance with stronger radioactive forcing.

Key words: CMIP6; Southeast Indian Ocean; subantarctic mode water; subduction rate; climate change; scenario experi-

ments
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