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Potential effects of subduction rate in the key ocean on
global warming hiatus

Xing-rong CHEN *? Shan LIU", Yi CAIl *, Shou-wen ZHANG *

(1. National Marine Environmental Forecasting Center,
State Oceanic Administration, Beijing, China;

2. Key Laboratory of Research on Marine Hazards Forecasting,
National Marine Environmental Forecasting Center,
State Oceanic Administration, Beijing, China)

In this study, the possible effects of subduction rate on global warming hiatus were
investigated using Simple Ocean Data Assimilation (SODA) data. This study first analyzed the
characteristics of the temporal and spatial distribution of global subduction rate, which revealed that
the North Atlantic meridional overturning circulation region and the Antarctic Circumpolar Current
region are the two main sea areas with great subduction variations. On this basis, four key areas
were selected to explore the relationship between the local subduction rate and the global mean sea
surface temperature. In addition, the reason for the variations in subduction rate was preliminarily
explored. The results show good correspondence of the subduction of the key areas in the North
Atlantic meridional overturning the circulation region and the Antarctic Circumpolar Current region
to the global warming hiatus, with the former leading by about 10 years. The subduction process
may be a physical mechanism by which the North Atlantic overturning circulation and the Antarctic
Circumpolar Current act on the stagnation of global warming. Advection effect plays an important
role in the variations in subduction in the key regions. In the Antarctic Circumpolar Current region,
the magnitude of sea surface wind stress is closely related to the local changes in subduction.

(4% @ (Acta Oceanologica Sinica) , 2018, 37, 63-68. )
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Evaluation of spatial distribution of turbulent mixing in the central Pacific

Ling-giao CHENG *, Guo-ping GAO*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai, China)

A long-term mean turbulent mixing in the depth range of 200-1000 m produced by breaking
of internal waves across the middle and low latitudes (40°S-40°N) of the Pacific between 160°W
and 140°W is examined by applying fine-scale parameterization depending on strain variance to
8-year (2005-2012) Argo float data. Results show that elevated turbulent dissipation rate (g) is
related to significant topographic regions, along the equator, and on the northern side of 20°N
spanning to 24°N throughout the depth range. Two patterns of latitudinal variations of ¢ and the
corresponding diffusivity (Kp) for different depth ranges are confirmed: One is for 200—450 m with
significant larger ¢ and Kp, and the maximum values are obtained between 4°N and 6°N, where
eddy kinetic energy also reaches its maximum; The other is for 350—1000 m with smaller € and Kp,
and the maximum values are obtained near the equator, and between 18°S and 12°S in the southern
hemisphere, 20°N and 22°N in the northern hemisphere. Most elevated turbulent dissipation in
the depth range of 350-1000 m relates to rough bottom roughness (correlation coefficient =0.63),
excluding the equatorial area. In the temporal mean field, energy flux from surface wind stress to
inertial motions is not significant enough to account for the relatively intensified turbulent mixing
in the upper layer.

(#% © (Journal of Oceanography) , 2018, 74: 471-483.)

O & 4 46O OSSO S OSSO S SO SHS

Upper ocean response to the passage of two sequential typhoons

Ren-haowuU “**, Chun-yan LI **

(1. College of Marine Science and Technology, Zhejiang Ocean University, Zhejiang, China;
2. State Key Laboratory of Satellite Ocean Environment Dynamics, Second Institute of

Oceanography, Hangzhou, China;



3. College of Oceanic and Atmospheric Sciences, Ocean University of China,
Qingdao, China;

4. Department of Oceanography and Coastal Sciences, Louisiana State University,
United States)

Two sequential typhoons, separated by five days, Chan-hom and Nangka in the summer of
2015, provided a unique opportunity to study the oceanic response and cold wake evolution. The
upper ocean response to the passage of these two typhoons was investigated using multi-satellite,
Argo float data and HYCOM global model output. The sea surface cooling (SSC) induced by Chan-
hom was gradually enhanced along its track when the storm was intensified while moving over the
ocean with shallow mixed layer. The location of maximum cooling of sea surface was determined
by the storm's translation speed as well as pre-typhoon oceanic conditions. As a fast-moving storm,
Chan-hom induced significant SSC on the right side of its track. Localized maximum cooling
patches are found over a cyclonic eddy (CE). An analysis of data from Argo floats near the track
of Chan-hom demonstrated that the mixed layer temperature (MLT) and mixed layer depth (MLD)
had more variabilities on the right side than those on the left side of Chan-hom's track, while
mixed layer salinity (MLS) response was different from those of MLT and MLD with an increase
in salinity to the right side and a decrease in salinity to the left side of the track. Subsequently,
because of the remnant effect of Chan-hom, the strong upwelling induced by Typhoon Nangka, the
pre-existing CE as well as a slow translation speed (<2 m s—1) of the storm, the most significant
SSC (~ 6 °C) was observed over the CE region in the wake of the storm. Further, Nangka
experienced a rapid weakening suggesting immediate negative feedback from the intensified SSC
occurred in the CE region. After these two typhoons, the CE was enhanced and the sea surface
height of eddy core was depressed by 10 cm. It took more than one month for SSC to restore to its
pre-typhoon conditions, with the anomalous geostrophic current advection playing an important
role in the process. The enhancement of chlorophyll-a concentrations was also noticed at both the
CE region and close to Chan-hom's track.

(# H (Deep Sea Research Part I: Oceanographic Research Papers) , 2018, 132: 68-79.)
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