(®)
2020 2022

Strengthening stratification due to_ongoing global warming on the outer shelf of
the East China Sea: oligotrophication and deoxygenation and the impact on
ecosystenms

Zhang, Jing
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The study aims to understand the changes in water structure and mechanism of
bottom hypoxia under ongoing global warming on the outer-edge shelf of the East China Sea (ECS ~200
m). A mixed model with various chemical tracers (rare earth elements, 226Ra,137Cs, and & 34S) and

CTD observations inferred that low dissolved oxygen water (LOW) on the outer shelf of ECS is formed
by Kuroshio subsurface water (60~80%) and the inner-middle shelf water (~10%). LOW transports
downstream along with isopycnals to the Kuroshio region, mixes with the surrounding seawater, about
70% of which flows into the Sea of Japan through the Tsushima Strait. Physical observations show
that turbulence and horizontal advection caused by semidiurnal tides are involved in the
distribution and transport of LOW. Furthermore, analysis result based on the World Ocean Database
2018 (1951-2006) shows that the maximum reduction of dissolved oxygen in shelf water occurs at 30 m
depth in summer and at 50 m depth in autumn.
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+ DOL(CDW:23%
TWC:24%; BP:-35%)

+  N+N7 DIPT Si(OH),T

Regenerated N+N: 12x105*
N+N flux/Changjiang flux: 38%
Regenerated DIP: 0.6x10%*
DIP flux/Changjiang flux: 4 fold

(@)-{f): DO-depleted bottom waters
*Unit: mol

1: depleted; 1: elevated;
BP: biological processes (mainly
aerobic respiration)

ECS 2004 2020 (a) Zone 1 (Inner shelf):
DO|(KSSW:30%; TWC:27%:;
BP:-35%)
+  N4NT(KSSW/BP: 49+39%)
«  DIPT(KSSW/BP: 42123%)
*  Si(OH),1(KSSW/BP: 29+16%)

. v
(b) Zone 1 (Mid-outer shel): 1 (¢) Mid-outer shelf, 2
+ DO|(KSSW:48%; BP:-24%) | | = Regenerated N+N: 31x10%*
*  N+NtT (KSSW=BP) | N+N flux/Changjiang flux: 19-37%
i

+ DIPT (KSSW = BP) - Regenerated DIP: 1.9x105%
+ Si(OH),1 (KSSW = BP) DIP flux/Ch: flux: 2-5 fold

(d) Mid-outer shelf in Zone 1,2013: j
= Regenerated N+N: 30x10%* :

28_72% i N+N flux/Changjiang flux: 18-37%;
81+ 3% 1= Regenerated DIP: 1.9x10%* :

DIP flux/Changjiang flux:

ECS Liu et al., 2022
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