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Fig.2

Table 1 Specifications of KAUBE-1500.

Length 2.650 m
Breadth (wing span) 1.560 m
Height (including upper rudder) 1.060 m
Diameter of fuselage 0.262 m
Mass abt. 232 kg
Volume of ballast tank 10.0 ¢
Cruising speed 0.17 m/s
Maximum operational depth 1,500 m
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Fig. 2 : Relationship between rotation speed /Vand wind speed at 10 m height Uj.
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Establishment of international cooperative research group
to understand the material transport between the boundary area of
the East China Sea shelf region and Kuroshio

1. International cooperative research framework establishment

Research activities are categorized into five groups, considering the locations of
the marginal seas, that is, Okhotsk Sea (OS), Marginal Seas surrounding Japan, Korea
and Russia (MSJKR), East China Sea (ECS), South China Sea (SCS) and material
exchange and transport with the Kuroshio, eddies and mixing (ETK), during the first
workshop of working group-06 under the IOC Sub-Commission for the Western
Pacific (WESTPAC-XII). The second workshop was held in Qingdao, China, on
17-18 December 2018, where twenty-eight experts from five countries in the East and
Southeast Asia gathered along with a remote participant from US. Two international
cooperative Sub-group 1: Okhotsk Sea (0S)
research ) stueZ?r::I gggr]I'RACES, interdisciplinary studies
programs in ESC Sub-group 2: Marginal Sea surrounding by
area have been Japan, Korea, Russia (MSIKR)
approved. 1) CREAMS+20, interdisciplinary studies

US/Japa n ) Sub-group 3: East China Sea (ECS)
cooperative = o gl  -timeseriesarea

C by China, Japan, Korea
study on mixing - interaction with Kuroshio
processes in the

Sub-group 4: South China Sea (SCS)
Kuroshio south ;tratificaﬂon, cin:ula’lcionII
oxia, heavy metal pollution,
of Japan was L i ’
funded by w

continental run off, SGD etc.
US/NSF, 2) [

Bilateral Joint
Research Project o=
between Japan

and China for the cooperative researches in the ECS was also funded by JSPS, Japan
and NSFC, China.

Sub-group 5: material Exchange and Transport
with the Kuroshio and eddies, and mixing (ETK)

biogeochemical proxies, material exchanges,
transport via the Kuroshio, eddies, mixing processes

1200 130° 140° 150° 160°

2. Material transport approaching using physico-chemical parameters

Large amount of materials is transported between the boundary area of the ECS
shelf region and Kuroshio. High-nutrient bottom water was identified on the central
ECS shelf; however, it is difficult to clarify the various sources solely by estimating
the potential temperature (PT) and salinity. Zhang et al., (2018) indicates that the rare
earth elements are a good tracer for analyzing water masses. The heavy rare earth
elements suggest the important contribution of Kuroshio intermediate water (KIW) in
this bottom water. As shown in Figure. 1, the PAAS-normalized REEs pattern which
can be distinguished in different endmembers, and the similar calculation result using
T and S, and four HREES, respectively, indicates that REESs series can be used as a
tracer for analyzing the fraction of different water masses. The result calculated using
four HREESs shows good consistency with the fraction calculated by PT and Salinity,
so the rationality of using REES as a tracer was confirmed. By utilizing PT and
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salinity together with
four HREEsS, we
estimated the mixing of
four water masses
(MSW, KSW, KTW,
and KIW), with KIW
and KTW accounting for
39+14% and 49+18%,
respectively, of the
central shelf bottom
water in the
northernmost research
area. This study
demonstrates that
HREEs, in combination
with conventional
temperature and salinity,
effectively increase the
number of available
tracers so that water
mass analysis can be
done with more robust
results achieved.

HREE/PAAS X (107)

=0 =AT 30
-0
Bl
8 =
c1-75
—
—t— C0-700
- 1000
- == - A1-100
- = 41120
KIW (1000m) oA
- = C0-50
- = CO-100
KIW (700m) Co-150
——— 00
A1(100m) A1(100~130m
A1(120m, 130m) ( )
KIW (400m)
KTW
KSW
1
KTwW KIiw
U
Tracers: temp and salinity
Average 1 56 + 17 43 + 18
Tracers: four HREEs
Average 2 39 = 17 39 = 17

Figure. 1 PAAS-normalized REEs pattern and the calculation
result using T and S, and four HREEs, respectively

3. International cooperative research cruises in 2018

Various international cooperative research cruises were carried out in the
MSJRK, ECS and Kuroshio region. Nagasaki Maru cruise and Kagoshima Maru
cruise were conducted around the area of ECS shelf region and the Kuroshio in
summer and winter 2018 (Figure. 2), in which the physical and chemical parameters
were measured via sensors. Samples for chemical tracers such as REEs and Nd
isotopes were preserved after acidifying, and turbulence profile was analyzed using
TurboMAP. Some meaningful phenomena were discovered after the analysis using
both chemical tracers and physical turbulence data, and further detailed study is
expected to be conducted in the future.
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Figure. 2: Stations in Nagasaki Maru cruise (A) and Kagoshima Maru cruise (B)
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