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temperature-salinity curves (c) from the glider's downcast (black) and upcast (red). Original and corrected downcast results are
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Variability of the Subantarctic Mode Water volume in the

South Indian Ocean during 2004-2018

Yu Hong'’, Yan Du"*’, Tangdong Qu*, Ying Zhang'?, Wenju Cai>°

(1. State Key Laboratory of Tropical Oceanography, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou, China;

2. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou),
Guangzhou, China;

3. University of Chinese Academy of Sciences, Beijing, China;

4. Joint Institute for Regional Earth System Science and Engineering,
University of California, Los Angeles, CA, 90095, USA;

5. Centre for Southern Hemisphere Oceans Research (CSHOR), CSIRO Oceans and
Atmosphere, Hobart 7004, Tasmania, Australia;

6. Key Laboratory of Physical Oceanography, Institute for Advanced Ocean Studies,
Ocean University of China and Qingdao National Laboratory for Marine Science

and Technology, Qingdao, China)

An analysis of Argo data reveals that the subantarctic mode water (SAMW) in the South Indian
Ocean (SIO), characterized by a vertical potential vorticity (PV) minimum, decreases by 10% in
volume from 2004 to 2018. Most of this decrease occurs at the 26.8-26.9 kg m™ density range which
forms southwest of Australia, while a slight volume increase occurs at 26.6-26.8 kg m™. Further
analysis indicates that the weakening of the Mascarene High and westerly winds in the SIO reduces
the evaporation-precipitation, surface heat flux, and Ekman pumping and shoals the mixed layer
southwest of Australia, which leads to a volume decrease at 26.8-26.9 kg m™ in approximately 3
years. West of 90°E, the parameters exhibit the opposite change, leading to a volume increase at
26.6-26.8 kg m™. This result suggests that surface winds play an important role in the variability of
the SIO SAMW volume during the Argo period.

(4% 1 Geophysical Research Letters, 2020, DOI: 10.1029/2020GL087830)



Assimilation of mid-depth velocities from Argo floats in the
western South China Sea

Pinqiang Wang', Weimin Zhang'’, Huizan Wang', Haijin Dai', Xiaohui Wang'’

(1. College of Meteorology and Oceanography, National University of Defense Technology,
Changsha, China, 410073;
2. Laboratory of Software Engineering for Complex Systems, Changsha, China, 410073;
3. Delft Institute of Applied Mathematics, Delft University of Technology,
Delft, Netherlands)

Previous studies are mainly limited to temperature and salinity (T/S) profiling data
assimilation, while data assimilation based on Argo float trajectory information has received
less research focus. In this study, a new method was proposed to assimilate Argo trajectory data:
the mid-depth (indicates the parking depth of Argo floats in this study, ~1200 m) velocities are
estimated from Argo trajectories and subsequently assimilated into the Regional Ocean Model
System (ROMS) Model using 4DVAR (4-dimensional variational) method. This method can avoid
a complicated float trajectory model in direct position assimilation. The two months assimilation
experiments in South China Sea (SCS) showed that this proposed method can effectively assimilate
Argo trajectory information into the model and improve mid-depth velocity field by adjusting the
unbalanced component in the velocity increments. The assimilation of the Argo trajectory-derived
mid-depth velocity with other observations (satellite observations and T/S profiling data) together
yielded the best performance, and the velocity fields at the float parking depth are more consistent
with the Argo float trajectories. In addition, this method will not decrease the assimilation
performance of other observations (i.c., sea level anomaly (SLA), sea surface temperature (SST),
and T/S profiles), which is indicative of compatibility with other observations in the 4DVAR
assimilation system.

(#i% B Journal of Atmospheric and Oceanic Technology, 2020, 37, 141-157)
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Evaluation of the China Ocean Reanalysis (CORA) in the South China Sea

FAN Maoting', WANG Huizan', ZHANG Weimin"?, HAN Guijun’, WANG Pinqiang'

(1. College of Meteorology and Oceanography, National University of Defense Technology,
Changsha 410073, China;

2. Key Laboratory of Software Engineering for Complex Systems, National University of
Defense Technology, Changsha 410073, China;

3. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China)

The daily regional reanalysis product of the China Ocean Reanalysis (CORA) product was
released in website in 2018. Using in situ observational data including Argo profiling floats,
drifters, and cruise data, the performance of CORA in the South China Sea in terms of temperature,
salinity, current and mixed layer depths is evaluated based on timescale (seasonal and interannual)
and spatial distribution characteristics. The CORA temperature, salinity, and mixed layer depth
show certain seasonal and interannual variations. In 50-400 m depth in the SCS, the CORA
temperature is colder in winter and warmer in summer and autumn. In 0—150 m in the SCS, the
CORA salinity is higher in most time of the year. However, in the second half of the year, the
salinity is slightly weaker in 100—150 m depth. In most years, the CORA mixed layer depths tend
to be shallower, and in season, shallower in winter and deeper in summer. In spatial distribution,
the closer the area is to the coast, the greater the CORA errors would be. The CORA temperature
is colder in the western side and warmer in the eastern side, resulting in a weaker SCS western
boundary current (SCSwbc). In most areas, the CORA mixed layer depths are shallower. In the areca
close to the coast, the CORA mixed layer depths change rapidly, and the deviations in the mixed
layer depths are larger. In the central SCS, the CORA mixed layer depths change slowly, and the
deviations in the mixed layer depths are also small.

(4% H Journal of Oceanology and Limnology, 2020, https://doi.org/10.1007/s00343-019-9146-1)



Trajectory Clustering Based Oceanic Anomaly Detection

Using Argo Profile Floats

Wen-Yu Cai', Zi-Qiang Liu', Mei-Yan Zhang’
(1. College of Electronics and Information Hangzhou Dianzi University, Hangzhou, China;
2. School of Electrical Engineering Zhejiang University of Water Resources and Electric

Power, Hangzhou, China)

The observation data of Argo profile floats are very crucial for long-term climate change
and natural variability, which reflect three-dimensional distribution of temperature and salinity in
the sea. In order to solve the anomalies in the profile caused by uncertainties factors, this paper
proposes a novel anomaly detection method for Argo profile floats using an improved trajectory
clustering method to discriminate normal and abnormal. The proposed algorithm partitions Argo
data into a set of line segments, and then clusters line segments to get rid of noisy data, finally
recovers the line segments to the raw data accordingly. As a result, the proposed oceanic anomaly
detection method subtly converts the sequence data into line segments for anomaly detection,
which considers both positional relationship and trend of data source. Extensive experiments on
real dataset from Argo floats verify that our method has better results under different conditions
compared to existing methods such as LOF and DBSCAN.

(4% B Springer International Publishing, Cham. 2020, 498-508, https://doi.org/10.1007/978-
3-030-41114-5 37)
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Global Argo data fast receiving and post-quality-control system

Zhaogqin Li"’, Zenghong Liu'?, Shaolei Lu"’

(1. State Key Laboratory of Satellite Ocean Environment Dynamics,

Hangzhou 310012, China;
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2. Second Institute of Oceanography, Ministry of Natural Resources,
Hangzhou 310012, China)

Within the past 20 years, the international Argo program has acquired more than 2 million
temperature and salinity profiles throughout the global ocean. It has become the most efficient
means of obtaining ocean observations from upper—intermediate layers. The profile data provided
by the Argo Global Data Assembly Centres (GDACs) are submitted by 11 data centres in 9
countries after undergoing quality control. However, because the quality of the submitted data lacks
uniformity, users must conduct post-quality-control processing prior to using the data. For this
purpose, the China Argo Real-Time Data Centre (CARDC) has developed a system to achieve both
rapid global Argo data reception and post-quality-control processing of all temperature and salinity
profiles. Already in operation, the system allows daily transfer of global post-quality-controlled
Argo data to various operating divisions. The system synchronizes with the GDAC server once
each day, extracts all updated Argo profiles, and then automatically reads the data and performs
a post-quality-control process comprising 15 quality control tests. The automatic post-quality-
control system can detect errors in observation time and satellite fix, as well as identify temperature
and salinity spikes, frozen profiles, density inversions and salinity drift/offset. The data quality
following the post-quality-control processing has been shown improved effectively. In the future, it
is expected that CARDC will update the Argo global ocean observational data set once a quarter.

(#% B Earth and Environmental Science 502 (2020) 012012, doi:10.1088/1755-1315/502/1/012012)
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