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THE OBJECTIVE OF THIS SYMPOSIUM

Keita Furukawa
Marine Environment Division, Coastal and Marine Department,
National Institute for Land and Infrastructure Management

National Institute for Land and Infrastructure Management (NILIM) has been studying hard in the
hope of recovering a beautiful and comforting Tokyo Bay, aiming to propose new environmental policies
for it, based on the understanding of its status-quo by collection of basic environmental data and the
development of technologies for projection of environmental changes with models. In this connection we
have been organizing the Tokyo Bay Symposium, to share information with other related organizations
and institutes and thereby improve the quality of study. In this, fourth symposium's Morning (or First)
Session researchers, both domestic and overseas, will talk about instances of ecosystem recovery project
and ways of their assessment. And in the Afternoon (or Second) Session, which is dubbed Workshop for
Monitoring Models for Control of the Bay Environment, they will talk about instances of making models
of the environment from various viewpoints and discuss ways of proper work sharing in this scientific
exploration in a broad perspective.
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The First Session:
Attempts to Recover Ecosystems
and their Assessment
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Botany Bay---Changes in Control of Its Environment

Ron Cox
Director, Hydrosphere Research Center, New South Wales University

Botany Bay is Sydney's second largest bay, 15 km south of its central town, whose catchment area
accounts for one third of the city's urban area. For the past scores of years Botany Bay and its
catchment area have been deteriorating in terms of environment, hygiene and public amenities. This
tendency seems to arise from the construction of an international airport, the development of Sydney
Port, the emergence of oil refineries and chemical companies, sewage drain, sand mining at seabed and
housing construction.

Botany Bay derives the name from its richness in botanical and zoological variety admired at the time
of its discovery by Britain. Under the recognition that algae colonies, chlorine wetland, mangrove woods,
coastal forests, beaches, birds, plants, fish and seabed fauna have been dwindling away and that the
quality of water there has been worsening, restoration projects are now under way based on scientific
researches. Those undertakings have started from management plans covering the catchment area as a
whole and aimed at long-term sustainable development. The operations and plans are receiving wide
support from the national, state and municipal government, their affiliated organizations and the
citizens. Here | would like to present an overview of the combined scientific programs and several case

studies.
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Lessons Learned from NGO Activities
for the Preservation and Recovery of Mangrove Ecosystems

Shigeyuki Baba
Chief of secretariat, F.J.P. International Society for Mangrove Ecosystems

The twentieth century was an age of disaster for mangrove and mangrove forests were lost from many
coasts in tropical countries. And in some islandish states we see retreat of coastlines and flooding of
seawater into the land, probably due to the rise of sea level induced by global warming.

Today many countries are trying to recover or preserve mangrove forests but for small countries like
Pacific island states it is not easy to find personnel capable of directing such activities. "In order to find
the direction of the 21st century international co-operation in the Asia Pacific region” in the sustainable
use of renewable natural resources with the recovery and preservation of coastal ecosystems in the Asia
Pacific region as its main objective, the Project of Asia Pacific Co-operation for the Sustainable Use of
Renewable Natural Resources in Biosphere Reserve and Similarly Managed Areas (ASPACO Project)
has been under way for three years from 2001 to 2003, thanks to the fund our country provided
UNESCO with.

Here | would like to present problems and difficulties, of my own choosing, involved in carrying out
international projects, predicated on what we have learned from the ASPACO project and the

experiences of our International Society for Mangrove Ecosystems (ISME).
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Economic Assessment of Marine Environment

Takeshi Suzuki

Head of Coastal Zone Systems Research Division, Coastal and Marine Research Department,
National Institute for Land and Infrastructure Management

Contingent Valuation Method (CVM) is one of methods for measuring environmental value, which has
neither its market nor its surrogate market. Although to apply CVM to various environmental projects
is becoming rather general, application to bay-scale environmental changes does not seem so much. It is
pointed out that CVM may become communication and analysis method for conjecture about public
acceptance to environmental projects in the region, because CVM has the function of surveying people's
attitudes toward the projects. Applications of CVM to conjecturing people’s attitudes are not so much,
either. Under this view, CVM was executed to value the projects for improving water quality in Ofunato

Bay. | show the case stady of Ofunato Bay for the reference of water quality issues in Tokyo Bay.
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Ecological Evaluation Methods for the coastal Environment

Masahiro Tanaka

Group Manager of Marine and Water Environment Group
Environmental Engineering Department

Kajima technical Research Institure

With the enforcement of Law for Nature Recovery Promotion on January 1, 2003 the movement of
restoration of nature has started in our country on a wide scale. The law aims to promote programs for
nature recovery as new forms of community-run undertakings based on the participation and ingenuity
of various organizations, such as NPO's. “Consensus Building” on the goal of nature recovery must be
the most important first step to put it into practice. From the engineering point of view, the
establishment of new technologies, i.e. in designing and construction, is to be needed to reinstate the
destroyed or degraded nature. What is commonly required in the consensus building and the
establishment of new designing and construction technologies for nature recovery is to have a common
measure evaluating the nature, and ecological evaluation methods must be an effective tool for this.

My report intends to review the existing methods of ecological evaluation and to discuss the new
methods, which will be needed for recovery of nature in coastal areas. What is important in nature
recovery seems to be the reconstruction of "an independent ecosystem™ complete with chain of food,
material cycle and bio-diversity. Our group has focused its attention on two kinds of "ecological
continuities " as the bases of restoration of bay ecosystems. One is the inter-relations among reed field,
tideland and seagrass bed, which was once common on the bay coast ( Lim et al, 2002) ( See fig.1 ). The
other is the ecological network among remote coastal wetlands, which is important for the
reproduction process of benthos on the larval planktonic stage, or "tideland network™ ( Furota, 2000)
(See fig.2). My report deals with instances of applying a quantitative ecological evaluation method
(HSI Model) to reed field, tideland and seagrass bed respectively , and goes on to present an idea how to
evaluate the ecological continuities.

References

Boon Keng Lim et al.(2002): Habitat evaluation procedure for reed field, tidal flat and seagrass beds
with focussing on their ecological relations , Annual J. Hydraulic Engng, JSCE, Vol. 46, pp. 1193-1198.
Toshio Furota: Bay Shellfish---Their Extinction or Preservation, What a Study of Dwindling Horn
Shells in Tokyo Bay Tells, Monthly " Ocean ", Special Issue No. 20, pp.-74-82

Fig.1 Visual Representation of Nature Recovery in Coastal Area (Sequence of Reed field-Tideland-Seagrass
Beds)
Fig. 2 Conceptual Chart of Tideland Network
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A Model of Material Cycle in Tokyo Bay

Tetsuo Yanagi
Dynamics Simulation Research Center, Kyushu University

1. Prologue

Matsumura et al. (2002) obtained intriguing results by analyzing the budgets of phosphate and
nitrogen, applying four box models, of the bay head, mid-bay, upper stratum and lower one, to the
observed CTD and phosphate and nitrogen concentrations once a month at eleven points in Tokyo Bay
from March, 1998 to March, 1999. However, their analysis fell short of clarifying what biochemical
processes inside the boxes determining material flux. Therefore, by reconstructing the observed
numbers through a numerical ecosystem model (Hayashi and Yanagi, 2002), we try to determine the
biochemical processes in the boxes quantitatively and clarify the characteristics of the
phosphate-nitrogen cycles in Tokyo Bay.

2. Computational Results

As for DIP, DOP, phytoplankton-P, POP, DIN, DON, phytoplankton-N, PON of the four boxes, the
computed seasonal changes, together with the observed numbers, are shown in Fig. 1(a) and (b). They
focus on phytoplankton-P and N reproduction. By this ecosystem model, where phosphate-nitrogen
cycles are simultaneously computed, the major parameters set differently between phosphate and
nitrogen to get the same computational and observational results are the coefficient to the temperature
of decomposition from particulate organism form to dissolved one, in which nitrogen is made one fourth
as high as phosphate and that to the temperature of decomposition from dissolved organism form to
dissolved inorganic one, in which nitrogen is made one half as high as phosphate. From this it is clear
that nitrogen has a slower speed of decomposition from the organic to the inorganic than phosphate.

3.Epilogue
What remains for us to do is to analyze the computational data in detail and determine the
characteristics of phosphate and nitrogen cycles in Tokyo Bay quantitatively.

References

Mitsuru Hayashi and Tetsuo Yanagi (2002): A Comparison of Low Level Production Structure between

Suo Sea and Inner Osaka Bay, Umi-no-Kenkyu, 11, 591-612

Takeshi Matsumura, Takashi Ishimaru and Tetsuo Yanagi(2002): The Accounts of Nitrogen and
........................ ; — Phosphate in TOkyO Bay,
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The 4™ Tokyo Bay Symposium 2003
Material Cycle in Tokyo Bay

Takashi Ishimaru
Department of Ocean Sciences, Tokyo University of Fisheries

Organic pollution in Tokyo Bay much progressed in the years 1960-1970, the period of Japan's high
economic development, and after that, due to the improvement of sewer and treatment facilities, the
nature of it changed from the primary type, in which organic matter directly flows into the sea, to the
second, in which phytoplankton produce organic matter in large quantities, utilizing flowing-in nitrogen
and phosphate (internal production). However, because the total volumes of nitrogen and phosphate
flowing in have not decreased, organic pollution in the bay has not been improved. We have been
conducting monthly investigation by RT/V Seiyo Maru, are here going to present some characteristics of
material cycle in Tokyo Bay, focusing on changes in concentration of nutrient concentrations for a
ten-year period of 1989-1998 and Matsumura's observations ( 2000 ) on the behavior of nitrogen and
phosphate.

According to our estimate, based on the source-by-source counting method, of the production load over
a twenty year period of 1979-1999, nitrogen was reduced to 76% and phosphate to 53 % and with the
inflow load, nitrogen to 93% and phosphate to 64%. However, the real readings at the bay indicated a
slight decrease for nitrogen but little or no change for phosphate and they also showed that chlorophyll
concentration remained almost unchanged and that the situation in which the growth of phytoplankton
went on unlimited by nutrient's conditions had been continuing. In Tokyo Bay nitrogen and phosphate
are trapped at the seabed at high percentages and dissolution from them seems to be contributing to
the occurrence of red tides. In case of phosphate in particular, what with its property of being absorbed
into ferro-hydroxides in the bottom mud under high levels of dissolved oxygen and coming out under
low levels and with the fact that almost all of the amount is taken in by phytoplankton in winter,
because of its relative scarcity in supply to nitrogen, only to sink to the bottom, the volume of its
summertime dissolution surpasses the total amount supplied by inflow from the land ( See the fig.).
Therefore, for the recovery of the environment of Tokyo Bay it is important to reduce the inflow load of
not only nitrogen but phosphate substantially and thereby limit the amount of organic matter going
down and accumulating at the bottom and the occurrence of low-level oxygen water masses.

In our computation of their accounts based on a box model the behavior of a large amount of nitrogen
remains unclear. This may probably be because it is out of the reach of our observation, located in a
high-turbidity bottom layer of water, and flows out into the outer sea with its movement or largely on
some special occasions. The estimation of it should be our future task and for it the monitoring of
currents by HF radar installed permanently and that of the behavior of bottom layer water by a
continuous observation system placed at the seabed will be important.

Fig
Dissolution-derived
Land-inflow derived phosphate
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Short-term spatial and temporal variations in abundance and size-frequency

distribution of planktonic larvae of clam Ruditapes philippinarum in Tokyo Bay

Tomoyuki Kasuya
Transport Technical Researcher, Corporation for Advanced Transport & Technology

The clam Ruditapes philippinarum is one of the most commercially important bivalves to the
Japanese as food. It is abundant on the sand-mud sediments of tidal flats and shallows from Hokkaido
to Kyushu. Recently, however, the standing crop of the clam has decreased in Tokyo Bay as well as in
other coastal and inlet water areas in Japan. This may have been the result of the destruction of
habitats as coastal areas underwent further development. Because most of the tidal flats and shallows
in Tokyo Bay have disappeared, habitat restoration for R. philippinarum in the bay is being
investigated. Artificial shallows and tidal flats should be constructed, and the clam’s larval supply
areas should be protected. For this to be effective, it is important to understand R. philippinarum larval
advection during the planktonic stage. That is, where do they come from and go to?

As the first step in clarifying the larval transport processes of R. philippinarum in Tokyo Bay,
short-term spatial and temporal variations in abundance and size-frequency distribution of R.
philippinarum planktonic larvae were investigated. To do so, measurements were taken at 65 stations
throughout the Tokyo Bay area on August 2, 6, and 10 in 2001. The size-frequency distributions of the
larvae indicated that the growth rate (shell length) was 12-15 um d-! during the summer in the bay.
Based on the large numbers of small D-shaped larvae found shortly after hatching in waters around the
Banzu, Futtu, and Sanmaizu—Haneda areas, it can be deduced that the spawning populations in these
areas probably contribute greatly to the larval supply in the bay. Small larvae were also found in
abundance around both the Yokohama and Ichihara port areas, suggesting that these regions also play
an important role in larval transport into Tokyo Bay. In addition, the abundant spatial distribution
variations of the cohort, observed on August 2 and 6, demonstrated that larval populations were
concentrated within the central area of the bay, where a distinct upwelling front induced by strong
southwestward wind was found on August 6. These findings indicate that physical processes, such as
divergence and convergence in the frontal area of the bay, seem to greatly influence the advection of R.

philippinarum planktonic larvae in the bay.
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The 4™ Tokyo Bay Symposium 2003
HF Radar Monitoring of Currents in Tokyo Bay and Sagami Bay and
its Application to an Assimilation Model

Hirofumi Hinata
Coastal and Marine Department, National Institute for Land and Infrastructure Management.

(1) Flowing of Kuroshio Warm Water into Sagami Bay Here | am going to present my analysis of the
spatial structures, and their fluctuation properties, of the surface circulations in Sagami Bay when
Kuroshio warm water is flowing into the bay through Ohshima West Channel, based on the results of
an observation by HF Radars installed at Tateyama and Chigasaki and those of numerical experiments
using a Kuroshio inflow/outflow model. During the observation period of December, 2000 to March,
2001 the Kuroshio's path was basically offshore non-large-meander type. But when the Kuroshio takes
the path similar to typical large-meander path, Kuroshio warm water flows into the bay through
Ohshima West Channel, forming circling currents there, counterclockwise at the bay center and
clockwise at the northeast of Ohshima Island. In that situation the front of the Kuroshio continues
small-scale (10-15 km) fluctuations of offshore/onshore movement with a cycle of about 10 days owing to
Ekman convection caused by northeast/ southwest winds. Meanwhile, the axis of the Kuroshio remains
almost completely stable. Due to these fluctuations strength of warm water inflow continues to vary,
with the result that the two circling currents reiterate growing and waning by the cycle of about 10
days (Fig. 1). Also, at the time of stronger inflow of warm water and thus intensified currents, part of

the warm water goes as far as the mouth of Tokyo Bay and forms a coastal front there.

(2) Observation of Currents at the Head of Tokyo Bay and Its Application to an Assimilation Model
When observed data are to be assimilated into a model, evaluating data error becomes important. In
assessing error in HF radar data, it is a common practice to use a current meter placed near the surface
layer and compare the two sets of data directly. However, in Tokyo Bay a long-term mooring of current
meters is impossible and if possible, the question remains to what extent the data gained by current
meters set in the surface layer can be correct. Therefore, as a means of assessing error, using HF radar
observation data, | here demonstrate how Empirical Orthogonal Function (EOF) can be applied to it.
First, so as to be more precise, | dwell on a method to separate "meaningful (physical)" mode and
"meaningless (error)" mode (Selection Rule N: Preisendorfer, 1988) and explain the statistical properties
of "meaningless” mode. Then, I give an example of computation through which "meaningful” mode is
assimilated into a model by Nudging Method. And finally, | propose a way of monitoring currents in

Tokyo Bay.
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DBF Radar Monitoring of Coastal Currents and Its Application to Models

Shin-ichi Sakai
Environmental Science Department,Abiko Research Laboratory,
Central Research Institute of Electric Power Industry

In our country the study and development of oceanographic radars have been conducted since the late
1980's under the leadership of Communications Research Laboratory (CRL) and their performance as
current meters for the surface layer has been under scrutiny through frequent on-the-spot observations
implemented in collaboration with other research organizations. However, because the system of
Japanese oceanographic radars consisted of a narrow beam gradually changing its direction for
continued observation, one round of observation used to take one to two hours and they were lacking in
time resolution when they were to be used in zones where temporal changes in currents are great, such
as bay or strait areas.

Central Research Institute of Electric Power Industry (CRIEPI) developed a DBF radar capable of
short-time observation through study with CRL in 2001. The DBF radar can complete one round of
observation of surface current speed every 15 minutes by a digital beam forming system, which can
form the radio waves for any given direction while processing signals which plural antennae have
simultaneously collected. Its predominant frequency is 41.9 MHz (VHF band), range-direction
resolution 500 m, maximum reach 25 km, direction resolution 13° -17° and current speed resolution
2.13 cm/s.

We used a DBF radar for observation of currents in the northern area of Ise Bay during 18-26th of
February, 2002 and compared the data with those collected synchronously by a radio current meter set
at 1m depth at two fixed points in the western and eastern area. The correlation coefficient was 0.7-0.8
and the standard error 5 cm/s-10 cm/s. In view of the fact that the measurement depth for the DBF
radar was about 30 cm they seem to correlate fairly well. Next, we applied the continuous observation
data by the DBF radar to a quasi three-dimensional model of coastal currents, inclusive of salt
conveyance equation, and a data assimilation model based on Nudging Method in order to infer
temporal changes of the currents at the bay head. When the inferences of three-dimensional current
movements are compared with the data gained by concurrently implemented ADCP spot observation
using 4 measurement spots, the current speed distribution for the surface-to-3m depth layer was
improved. Also, the clockwise vertical current speed distribution from the surface to 2m depth and the
anticlockwise vertical current speed distribution further down could be qualitatively reproduced.
However, the S shaped vertical current speed distribution observed at the fixed spot in front of the Kiso
three rivers could not be reproduced. As possible causes for it we may think of matters of model
resolution, data assimilation method and quality of salt observation data, which should be subjects of

our further inquiry.
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The Status Quo and Future Prospect of Ocean Forecast Models

--- Toward Coastal Ocean Forecast

Yasumasa Miyazawa
Climate Variations Research Program, Frontier Research System for Global Change

I here describe an ocean forecast system developed in Frontier Reseach System for Global Change for
purposes of analysis and prediction of short-term change in the Kuroshios path south of Japan.

As is suggested by recent observations and model studies, meso-scale eddies considerably affect the
short-term (a few months scale) Kuroshio path variation. For prediction of the Kuroshio path variation,
both Kuroshio and meso-scale eddies should be well simulated by the model. Recent development of
ocean general circulation model indicates that it is important for simulation of the Kuroshio and
meso-scale eddies to well represent density stratification and the topography with high horizontal and
vertical resolution. Also, owing to the monitoring of sea level changes by satellite altimetries such as
the TOPEX/POSEIDON, which was in operation for 10 years with great success, the realtime
estimation of the Kuroshio path and meso-scale eddies has become possible. Furthermore,
sophistication in the observation of sea surface temperature by satellites is being vigorously promoted
and ARGO FLOAT, whose job it is to do high density subsurface observation periodically, has begun to
be deployed in oceans all over the globe. Today, due to the progress in exchange of extensive data,
including in-situ observation data, and the development of the Internet observational data are readily
available, mostly in realtime. It is now possible to think of near-real time dynamical prediction of the
short-term Kuroshio path variation as a feasible goal thanks to the development of ocean general
circulation model, oceanographic observation, and computer and communications technology.The team
for Japan Coastal Ocean Predictability Experiment (JCOPE) in Frontier Research System for Global
Change has been studying the Kuroshio path variation using a high-resolution ocean general
circulation model of its own development. In particular, it has developed an ocean general circulation
model to study the Kuroshio path in the past and achieved in hindcast experiments of the Kuroshio
path variation. These experiments suggested to predictability by about 2 months of the appearance of
any notable Kuroshio meander. For longer-term predictability the team has been focusing its attention
on the relationship between the amplitude and stability of the meander and the errors in initial state
and examining it through ensemble forecasts experiment. Also, to make a detailed study of various
aspects of the Kuroshio path variation besides the meandering, it is conducting near real-time forecast
experiments and announcing the results continually in its WWW site (http://www.jamstec.go.jp/frsgc
/jcope/). These routine forecast of oceanographic changes (ocean weather forecast), matched by
on-the-spot check-up trials, are expected to contribute to the improvement of
atmospheric-oceanographic models to predict longer-term climactic changes.Here | report the
status-quo of ocean forecast models and improvement attempts to upgrade forecast skill further. I also

suggest future prospect with a view to extending the project to coastal ocean problems.
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The 4™ Tokyo Bay Symposium 2003
The Status Quo of Seabed Creatures in Bay Areas and

the Necessity of Monitoring Models

Masami Hamaguchi
Seto Inland Sea Region Marine Laboratory

Japan’'s total catch of short-necked clams, the most notable of sea bed creatures, has been dwindling
year by year after reaching a peak of 150,000 tons in the 1980's. This tendency is not limited to Japan
only, but it is also observable in South Korea, where the decline began in the early years of the 90's. To
determine the causes of it, various research attempts have been made, but no definitive conclusion has
been reached as yet. What we now regard as suspects are 1) decrease of tideland due to reclamation 2)
effects of pollutants 3) decrease and change of feed organisms and 4) overcatching. Out of these tideland
decrease is often dropped for the reason that the decreased area does not correlate with the decreased
catch volume. However, because the decreased area here refers only to the habitat for grown-up shells,
we may probably have a different view when such elements as larvae bottoming are taken into
consideration. As for 2) the object of research has been changing with the passage of time: first, it was
agricultural chemicals, since there was a time their inflow caused mass extinction of shells, next, TBTO,
a component of the ship bottom paint, and then hormone disrupting chemicals. At present, for the study
of TBTO and hormone disrupters special projects are under way and we will know the results before
long. Also, there are reports about several kinds of parasites but it still remains unclear how they are
affecting the ecosystem of short-necked clams. As for 3) in many parts of the country instances of outer
sea water flowing into the bay or inland sea area have recently been reported and it is considered that
the coastal primary production system related to short-necked clams' feed has been altered by it.
Therefore, it is conjectured that in some marine environment they can grow up to a certain size, after
bottoming, but die out because the production of the feed is too scarce for their growth. As for 4) there
was a case where one prefecture estimated in its report that nearly 100 % of the bottomed total was
being caught and such an example persuades us into believing that overcatching is really the cause.
Because there were areas which boasted of their big fishery catches but could count short-necked clams'
into them only every several years, overcatching seems to be an important factor affecting the resources.
If we are to dare surmise the causes of the decrease in catch of short-necked clams based on the above
perceptions, we have to ask if the catches in the 1980's were not supported by overcatching. It
dwindles the number of egg-laying adult shells and thereby dwindles the number of larvae and times of
supplying them. With organisms using ecological tactics of fecundity, such as short-necked clams,
decrease in supply of larvae immediately leads to the decrease in volume of the resources. And with
organisms having an about 3-week long planktonic period, such as short-necked clams, it is considered
that interactions of the regional population (biological network ) through larvae go much further than is
expected. So, volume changes of the resources in one area are likely to affect those in neighbouring
areas and pollutants and infectious diseases may work somewhat negatively. In recent years due to the
rise of seawater temperature caused by global warming appearances of low-level oxygen water mass
have been becoming longer in duration and greater in scale. In addition to these, we have to presume
that the inflow of outer seawater has changed that primary production structure in bay and inland sea
areas which was the basis of production of short-necked clams and accelerated the decrease of the
resources. In the light of these suppositions the most desirable forms of monitoring and study system to
be taken should be implementing marine environment monitoring in very shallow zones embracing
tideland where short-necked clams and other life forms live as the groundwork and assessment of the
primary production structure in the zones, reassessment of larvae networks and investigation of the
seabed as the shellfish's bottoming site, all in a concerted effort. Among other things, to the assessment
of effects of marine developments bringing the workings of larvae networks to light is essential and in
this sense such investigation programs as Investigation of Planktonic Larvae of Short-necked Clams in
Tokyo Bay jointly undertaken by Land Technology Policy General Research Center and Marine Product
Research Center seem to be valuable.
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