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Dong Menghong (BRIEBIREAZATERFT BIRR)

I am Menghong Dong, from
Shandong Province, China, which
is adjacent to the Bohai and
Yellow seas. 1 graduated in
Applied Physics from Qingdao
University of Science and
Technology with a bachelor’s

degree. With an interest in oceans,

then I took units for my Masters of Science in Physical
Oceanography at the Second Institute of Oceanography,
Ministry of Natural Resources of China. The main research
work during the master’s degree is to estimate the tidal
currents and Kuroshio transport variations in the Tokara
Strait using ferryboat ADCP data. These three years of study
and marine observation experience inspired and motivated
me to have a greater intellectual curiosity about the ocean and
become an aspiring scientist.

Then I came to the Center for Marine Environmental
Studies, Ehime University as a Ph.D. student under the
supervision of Professor Xinyu Guo in April 2018 with the
China
Scholarship Council. The topic of my Ph.D. thesis was
“Intra-tidal and inter tidal characteristics of a tidal front in the
Seto Inland Sea”. Tidal fronts form in the transition area
between vertical mixed water and stratified water, caused by
tidal stirring and surface heating, respectively, and primarily

Chinese Government Scholarship from the

occur in summer. The intra-tidal and inter tidal variations of
a tidal front, which is located between the mixed water on the
northern side near Hayasui Strait and the stratified water on
the southemn side in Bungo Channel, were analyzed using
five-year satellite sea surface temperature data, two field
observations, and a numerical model in this study. We
presented a detailed description of the intra-tidal variations of
the tidal front whose position is highly dependent on tidal and
background residual currents and, therefore, has strong
fortnightly and monthly variations. Additionally, the
convergence and divergence of tidal currents are suggested to
cause the tidal front intensification and weakening,
respectively; tidal straining is the cause of the changes in the
front structure in the vertical direction over the tidal period.
After finishing my Ph.D. in March 2022, I stayed here to
continue my post-doctoral research, that is to establish a high-
resolution physical-ecosystem model for the Toyama Bay of



Japan, combined with a land hydrological model to consider
the effect of discharge and nutrients of the river and
groundwater from Toyama Prefecture on the marine
environment. Using this integrated land-ocean model we
expect to clarify the mechanism of water and nutrient
circulation in Toyama Prefecture and assess the impact of

climate change on the water and nutrient circulation systems.
Finally, based on the predicted impacts, a management plan
will be provided for sustainable water and nutrient circulation
systems in Toyama Prefecture or other similar regions around
the world.
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All the oceanic animals including fishes depends on
energy that phytoplankton absorbs through primary
production, which is the process of forming organic matter
using energy from sunlight. Primary production is, however,
limited by several factors such as sunlight and nutrient.
Nutrients in the coastal sea have at least two origins: rivers
and open ocean. People can adjust only the nutrient load from
rivers (riverine nutrients). Moreover, global climate change
can also change the input of nutrient from open ocean
(oceanic nutrients). Therefore, adjusting the riverine nutrient
should consider the supply of oceanic nutrient into coastal
oceans.

Seto Inland Sea is a typical coastal sea in western part of
Japan. Severe eutrophication has occurred during rapid
economic growth period of 1960s-1970s due to
concentrations of industry and population. After that, the total
amount of phosphorus and nitrogen was regulated, and
finally nutrient concentration decreased. However, it has
been reported that the Seto Inland Sea is now in an

oligotrophic condition, and the resulting lowered primary

production led to fishery reduction.

In addition to riverine source, nutrients are also transported
into Seto Inland Sea from open sea through Bungo Channel
and Kii Channel. Previous studies showed that the oceanic
nitrogen occupied range of 64%-81% of the total nitrogen in
the Seto Inland Sea. However, they did not consider the
influence of biochemical process. In fact, not all the oceanic
nutrients transported into Seto Inland Sea are used for
primary production. Therefore, an ocean numerical model
considering the necessary biochemical processes is needed to
evaluate the contribution of riverine and oceanic nutrient
source in primary production.

Riverine
Nutrient

N 0O &P .’p

Fhytoplankton

=

Figure 1. Roles of different nutrient sources.
Number 1 and 2 in the cycle represents the
riverine and oceanic nutrient source in
primary production, respectively.



In this study, we first introduce the tracking method to a
physical-biochemical model to evaluate proportions of
riverine and oceanic nutrient sources in nutrient inventory
and primary production in the Seto Inland Sea (Figure 1).
This will be achieved by individually generating additional
independent subsets of governing equations for each nutrient
source. And then we evaluate proportions of different rivers
in nutrient inventory and primary production to explore their
relative importance. This will be achieved by dividing the
whole rivers into different groups according to their locations
and nutrient flux and individually generating additional
independent subsets of governing equations for each river

group.
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