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Environmental Change Research Division
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Environmental Fluid Dynamics Research Division
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Aquatic Ecology Research Division
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Estuaries are located on river mouth and coastal plain where
are the border among land, ocean, and atmosphere. They are
formed throughout the world in response to global sea-level
changes and climate change. It is a key place for human life
and production, but estuary environment has been drastically
altered by human activity. Consequently, the preservation
and continual utilization of estuaries is a crucial issue. The
sediment in estuary is obviously recorded the histories of
global and local, and land and marine environmental changes.
Further, the anthropogenic effect on the estuary environment
has also been recorded. Therefore, analysis of the estuary
sediment is essentially important for evaluation of present and
future water environmental condition. Eventually, the ideal
usage of estuary forms a key area of research.

This division aims to investigate the paleoenvironmental
changes and their causes during the last 10,000 years, since
the formation of lowland environments, by the geological,
sedimentological, geochemical, and paleontological methods.
To establish the paleoenvironmental change, it is also crucial
to determine the present environmental process. Continuous
environmental monitoring is explored, which is based on
the long-term paleo and present monitoring data. This
division contributes to the future environment prediction and
constructing the ideal model for environment restoration.
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Observation of surface sediment

Salinity profile of Lakes Shinji and Nakaumi

HREYPDERLE
Diatom fossils in sediment
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Field survey of flow and water
quality in Lake Shinji
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Saline water intrusion simulation
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Clam sweep by flume experiments

This research division focuses on the hydrodynamics in
various water bodies to understand water environment for
not only physical aspects but also on biological and chemical
aspects. The primary research objective of this division are
brackish water regions where fresh and saline water are mixed,
eventually resulting in complex environments. This division
also conducts research on rivers and coastal zones, which
are important to understand brackish water environments.
Furthermore, this division specializes in a dam reservoir
water issues like algal bloom, turbidity, and water temperature
problems.

The research methods within this division are conducted
in two steps. Initially, field observation is conducted to
measure flow and water quality data using current meters,
multiparameter water quality sensors, etc. In the second stage,
1- and 3 - dimensional coupled hydrodynamic-aquatic
ecosystem models are used to simulate water temperature,
dissolved oxygen, nutrients, and phytoplankton, to understand
water environments along with the field data. As such,
this division can evaluate the water environments in lakes,
reservoirs, estuaries and coastal oceans. If necessary, this
division also considers an appropriate method to restore
deteriorated water bodies due to human activities. Moreover,
this division evaluates the global warming effects on the water
environments and their adaptation.
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Field experiment in a mangrove forest Seagrass bed at Kohama Island
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Upogebia yokoyailiving in gravely Lethrinusin constructed seagrass bed  Ohashi River, Shimane Prefecture

Brackish water areas are considered to be one link in
a “critical chain of habitats”, and important not only for
fisheries, but also for high biodiversity of overall coastal area,
because they play important roles in the coastal ecosystem.
For example, some aquatic organisms in other habitats
migrate to brackish water areas for foraging. Many aquatic
organisms, including commercially important ones and/or
ones whose adults reside in other habitats, utilize brackish
water areas as a nursery. In recent years, however, extensive
disturbances to brackish water areas have occurred all around
the world. Therefore, it is urgently needed to establish the
strategies for conservation/restoration of the brackish water
areas. Clarifications of life history traits, relationships with
environmental factors and population/assemblage dynamics
of organisms occurring in brackish water areas are quite
important for clarification of mechanisms underlying the
ecosystem services provided by the areas, which in turn
contributing to establishment of the conservation/restoration
strategies.

This division mainly targets a variety of issues of basic
and applied ecology such as life history traits and population/
assemblage dynamics of aquatic organisms, in order to
contribute to a better understandings of the mechanisms
responsible for the maintenance of high biodiversity or local
fisheries in coastal areas and also to the establishment of
efficient strategies for environmental conservation/restoration.
In addition, this division explores unused fishery resources
and investigates the possible utilization of them in order to
contribute to activation of regional economics through local
fisheries development.
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Fishes of seagrass habitat of Trang,
Thailand
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