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The Second Tokyo Bay Symposium

The second Tokyo Bay Symposium was held at Yokohama Symposia,
Yokohama, Japan at 19 March 2002. Over 180 participants were given 13
presentations from multi disciplinary presenters. The objectives for the symposium
were follows;

To providing environmental management policy for Tokyo Bay, the research
should cover environmental monitoring and modeling for getting better view of present
and future status of Tokyo Bay’s environment. The Nationa Institute for Land and
Infrastructure Management (NILIM) has been noticed importance of integration of
multi disciplinary knowledge of related researchers and users of Tokyo Bay. This
symposium aiming to share the issues with invited presenter such as users and
researchers whose activities center on Tokyo Bay. Moreover, to focus on the
importance of comparative study, invited researchers both from Japan and from
overseas introduced environmental issues that exist in the coastal areas of Asia and
Oceania.
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Fig. 1 Location of the study site (Banzu
intertidal sandflat, Tokyo Bay). Dotted
line indicates the lowest tidal level.
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Bantaul Bay Banpakong Estuary Hakata Bay Tokyo Bay
Volume
6 3 1,050 560 420 17,000
(x 10°m°)
Depth
7 2 7 17
(m)
River discharge/volume
0.03 2.0 0.02 0.005
(/ month)
Salinity
32.0 18.0 315 324
(psu)
Residence Time
10 16 8 33
(days)
DIP load/volume
0.0009 0.06 0.03 0.03
(x10"°tons/m*/month)
DIN load/volume
. 5 0.0004 0.3 0.8 0.4
(x10°tons/m*/month)
N/P ratio of load 3 10 61 28
DIP concentration
2.2 39.0 9.0 46.5
(na/l)
DIN concentration
1.7 139.0 243.0 532.0
(na/l)
N/P ratio of conc. 1.7 8 60 25
chl.a concentration
0.8 1.0 2.3 15.0
(na/l)
ADIP (mg/month/mz) -13 +136 -250 -248
A DIN (mg/month/m?) -87 -18 -3000 -2680
nfix-denit
5 +7.0 -998 -1190 -880
(mg/month/m?)

-22 -



020000000000 20020 30

goboboooboodgdd

obobobobobo boboboboboDbo

gobooboobobbooboobgoobbooboobooboobooobooboobo
gbobooboobooooobooboboobooboboobobbobobooDbo
gooo 2,700 DO0DOO0DOOOODOOODOOODOOODODODODLDODODOD
gbobooboobooooobooboboobooboboobobbobobooDbo
gbobooboobooooobooboboobooboboobobbobobooDbo
oog

e (R

J =
" s
b

Mangrove products
for International

Murktﬁng

4 1 | \

b0 0oboobooboobonbo

gboooboobobooboobobobooboobooboobooboobooDbo
gbobOoobooobooooobooboboobobobobooboboboobooono
gbobOoobooobooooobooboboobobobobooboboboobooono
gbooooooooooooooooooooooooooooooooooooooon
gbobOoobooobooooobooboboobobobobooboboboobooono
gbobOoobooobooooobooboboobobobobooboboboobooono
gbobOoobooobooooobooboboobobobobooboboboobooono
boboobobobooooboobobooobooboboooboboboobooDbO
boboobobobooooboobobooobooboboooboboboobooDbO
oooooooon

gooobooboboooboobobobobooobooboboboboDoobUooboDbOo
gboboooboboboooooboboboboooboobobooobobbobobooDbO
gboboooboboboooooboboboboooboobobooobobbobobooDbO

-23-



020000000000 20020 30

gboboooboobooooboobobbooboobobooboboboobobooDbo
gboboooobooboooooboobobooboobobooobobobooboboDbo
gboboooobooboooooboobobooboobobooobobobooboboDbo
00000198900 180,590 0000000196000 167,520 00000000
gbooooooooooooooooz200 boboboboboboboboboboob
gooooooooooboobogoobooobogooooboboboboboboboboboob
gboooooooogogd4s,o00b0bobobobobooboooobooooooonoog
gbobooboobooobooobooboboobooboboobobbobobooDbo
gbobooboobooobooobooboboobooboboobobbobobooDbo
goooogo
gobooboobobbooboobgoobobooboobooboboooboobooDbo
gboooooooooooooooooooooooooooooognD 4000000
gbobooboobooboooboobobooboobobmooboomoboono
omogobooboboboboboboboboboboboboboboboboboo
bobooboobooobooobooboboobooboboobobobobobooDbo
obooooooooooooboooooooooo

Terrestrial
Ecosystems

Mangrove

ogbobD booboogooobo

=24 -



020000000000 20020 30

ogoooobbgggd

gboboooobbdoo ggbobooobbooobod

gbobobobobobooooooooooboboboobogscomboonoooo
gbobooobgooboooobooboboobooboboobobobobobooDbo
gbooboooobooboooooooooooooobooboooo
gboooboobgooboboooboon
gbobooobooboobooboobo
gbooooooooooooooon
gboooboobobobobooboon
oboboooboobooboboobo Wi

0000000000000000000 N ey
0000000000000000000 : .

2 \{—“:; :‘“r\d\—"l =
0ooooooooo e S ‘ ﬁ&rﬁ

gboobooboobobooboon
oboboooboobooboobooobo v
oboboooboobooboobooobo
ooooo Ub0 bobobobobobob
gbooboobobooboobgobboobooboobooboobooboobooDbo
gbooooooooooooooooooooooooooooooooooon
gboobooobobooboobgooobooboobooboobooboobooDbo
obooooooooooooooooo

Biinene, 3
FERGEA&

BEERRROD

ATMOAFHERE

LR R R LN

_. .
L T R T

- ] COASTAL WATERS |—w{ 0FFN OCRan |-

LR L

gogb bobogobooboo

-25-



020000000000 20020 30

goooboobobobooboobooboobooboobobobooboobooDbo
gboboooboobooooobooboboobooboboobobobobobooDbo
gboboooboobooooobooboboobooboboobobobobobooDbo
gbobooobgoobooobooobooboboobooboboobobobobobooDbo
gboooooooooooooooooooooooooooooooog

gobooboobobooboobgooboobooboobooboooboobooboDbo
gooooooooooooo

gobooboobobbooboobgooboobooboobooboooboobooDbo
gbobooobgoobooobooobooboboobooboboobobobobobooDbo
gboooooooooooogoooobogonog

A
« Sewage disposal
TOoOW N\< X to coastal
S N groundwater

Estuary  asidwater
outfall

ugbo oooooooooooooo

ggb booobooboooboo

- 26 -



020000000000 20020 30

U oot oogoo

Ugo000obobobobobob ooooboooboobo

ooooooog
goboboboboboboboboboboboboboboobobbobooboobooon
gboooooooooooooooooooogoooooooboooboobooobooobogong
gboooooooooooooooooooogoooooooboooboobooobooobogong
oboooooooogoooogoonog
goooooooogog
gbobobobobozecotbobobobooboboo 7500000000000
oboooooooooooooooooooooooooobooobooobooboobooobogono
ooooogog
gboboboboboboboboboboboooobooooobooboobooooooDoo
gboobooooooooooooooooooooobooboooooo
gboboboMoooooooobooobooobooobobobOobwoooo
obooooooooooooooooooobooooobooboobobobobgono
obooooooooooooooooooobooooobooboobobobobgono
gbooooooooooooooboooooooooboooo
gbooooooooooooobo
gobooboobbooboobbooobuoobbooboobboobbooboo
gboooobooboobobooboobbooboobbuoobbooobooboon
googoboobooboboobuoobboobooboboooboobboobooobo
googobooboobobooboobbooboobboobooobooboon
googobooboobobooboobbooboobboobooobooboon
googobooboobobooboobbooboobboobooobooboon
googobooboobobooboobbooboobboobooobooboon
googobooboobobooboobbooboobboobooobooboon
googobooboooboobobooobuoobbooboobboooboooboobo
gobobooboobobooboobooobooboooboobbooobooobo
gboogoobooboobbooboobbooboobboobooobooboon
gboogoobooboobbooboobbooboobboobooobooboon
googooboooboooo
googooboobooboooobgd
goboobooboooobooboo
gobodboooobooboobbooboobbooboobooobooboo
gboogooboobogobbooboobbooboobboobooonbooboon
RN

-27-



020000000000 20020 30

gbobobobobobobobobobobobobobobobobobobobooDoon
gboooooooooooooooooooooooooooooooboooboooboono
gboooooooooooooooooooooooooooooooboooboooboono
gboooooooooooooooooooogoooooboobooobooboobooobogno
gboooooooooooooooooooogoooooboobooobooboobooobogno
gbooooooooooooooooooooooooooooooooooog
gboboobgboobboooboobobooooooooooooooo 100000
gboooooooooooooooooooboooooobooboobooboboobogono
gbooooooooooooooooooooooooooon
gboboboboboboboboboboboobobobobobOobobOoDbo
gbooooooooooooooooooooooooobooboooboobobonbgono
gbooooooooooooooooooooooooobooboobooboobooobonDo
gbooooooooooooooooooooooooobooboobooboobooobonDo
oboooooooooooooooooooooobooooobooobooboobobobono
gooboooooooo
oooooooooo
gboboboboboboboboboooboboobobooobobbobooboobooon
obooooooooooooooooooooooooobooboobobobobgono
obooooooooooooooooooooooooobooboobobobobgono
obooooooooooooooooooooooooobooboobobobobgono
gboboboboboboboboboooboboobobooobobbobooboobooon
oooooobooboobooooooooooooboooooooDooDoboooDooooDo
oooooobooboobooooooooooooboooooooDooDoboooDooooDo
ooooouoouooobooooooooooooboooooobooooooooogonoo
oooooooooooon
gobobobobobobobobobobobobbobbobbObobbLbboUobDoboOoo
oooooooooooooooogooooooooooooooooonDo
gooooo
gobobobobobobobobobobobobbobbobbObobbLbboUobDoboOoo
gooooooooooooobooboooobooooooooboooDoboDuooooooDooo
ooooouoouooobooooooooooooboooooobooooooooogonoo
oooooooooobooooooooooogooooooobooooboooooonDo
obooooooooooooooooooon
obooboboooboboboboboobooboboboboooboobobDboDOon
gooooooooobooooboooooooooooobooooboooobooog

-28-



The 2nd Tokyo Bay Symposium

Understanding of Environmental
©  lssues and Use of Ecosystem
Modeling
- Coastal Model and Ocean Model -

Graduate School of Fisheries Sciences,éﬁ
Hokkaido Univ.
Michio KISHI

1. Justification

The first symposium title I received was “Ten
years after thinking about Tokyo Bay with
models.” Subsequently, it seems that the title
was changed to the captioned one, after the
sponsors of the symposium considered the
recent themes of research carried out by the
authors. However, by the time I heard of the
new title, I had already started creating the
PowerPoint for my talk based on the story of
the Tokyo Bay model. Please understand,
therefore, when the two topics of the Tokyo
Bay and use of ecosystem modeling become

mixed up in my lecture.

2. Grasping environmental issues

First, I would like to talk about the grasping of
environmental issues. About ten years ago,
there was talk of whether to construct or not to
construct a dam at the mouth of the
Nagaragawa River (Japan never changes, as
seen in the case of the Isehaya Bay landfill
project). At that time, I had the opportunity to
be shown the environmental data measured by
the then Ministry of Construction, as well as
environmental data compiled independently by
groups opposed to the project. 1 could not
help but laugh when I saw the information,
because the Ministry of Construction had

conducted its measurements after it had rained,

March 2002

while the opposition groups had taken their
measurements after a period of continuous
sunny days. Therefore, in terms of COD,
there was a vast two-fold disparity in the data
from the two parties. 1 do not think that either
of the data sets was fabricated, rather both were
“correct.” If one believed either one of the
data sets and created a model based on that data,
I think it would be impossible to recreate the
other set of data. And on that note, I will

conclude the prologue part of my talk.

3. Ecosystem model
Next, I will touch on the ecosystem model.
We know that the movement of water obeys
Newton’s laws of motion, and that these laws’
equations hold true in movement on a global
scale. This means that the movement of
seawater can be understood by using a
computer based on these equations. Thus,
theoretically we can re-create the movement of
seawater in a computer. Naturally, merely
seeking to understand this flow requires a
variety of knowledge. Even knowing to obey
Newton’s laws does not allow us to predict
either the weather conditions or atmospheric
movement. The current state of affairs, then,
is marked by difficulties in accurately
predicting what will happen when and where,
because of problems in the capacity of
machines that we use to calculate such
problems. Nevertheless, year by year, with
improvements in the capacity of such
equipment and in the skill level of those using
the technology, forecasting systems are also
improving (this includes both weather
forecasting and ocean current forecasting).

To return to today’s topic, I would like now

to speak about sea organism models. Even if
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we understand what happens to sea currents
one or two weeks later, or how sea
temperatures change, will we then be able to
formulate a model for forecasting where and
how many organisms live in the sea? Let’s
take the example of squid. Squid swim and at
the same time they are moved by ocean
currents. Does someone know why and to
where they are swimming? And in what
direction the squid are swimming? It is
impossible to create a formula that can convey
to us these matters accurately. If this were
possible, the Ministry of Agriculture, Forestry
and Fisheries would try to forecast such
movements, just as the Meteorological Agency
works hard to forecast the weather. If such
efforts proved accurate, those engaged in the
fishing industry would all go to that location
and catch squid, meaning that squid would
disappear from our oceans. As that would be
a problem, it has been ensured that such
movements cannot be accurately predicted (it is

nature’s providence).

However, it is not as if we cannot make any
predictions whatsoever. The ecosystem model
that we have made in our computers ignores the
situation of each individual squid (some people,
however, have made models that do not ignore
each individual squid, just in case). We create

formulas using the relationship between
representative movement and reproduction and
try to make predictions about what will happen.
For instance, conveying in a formula that
plankton undergo photosynthesis when exposed
to sunlight, and when that light becomes
stronger, the plankton’s photosynthetic process
accelerates, whereupon they secrete oxygen.

They then create nutrients and multiply. The

March 2002

formula quantifies such a process. Some of
the individual plankton will be involved in
some sort of accident, however, perhaps being
eaten by fish, or sticking to the sides of boats.
As a problem of probability, the relationship
indicating, for example, that 10% of the total
will die in one day can be expressed in a
formula.

4. Grasping environmental issues and

ecosystem modeling

The result of the assembly of a model based on
a biomass of nutritive salts (N) — plant plankton
(P) — zoological plankton (Z) is called the NPZ
model. In its most simple form, the NPZ
model has three conditional variables, N, P, and
Z. These are the result of dividing life on land
into plants, animals and nutrients, and in a
certain sense, the model is “rash.” However,
often is the case that an observation indicates
the existence of only the present quantity of
“chlorophyll.”  Therefore, until that which
cannot be expressed by this simple NPZ model
is clarified, and as there is the benefit of having
to use only few biological organism parameters,
this NPZ model is still used to a great extent in
attempts to understand certain phenomena.
The relational expression that expresses the
relationship among the conditional variables
(such as N, P, and Z, etc.) is, unlike a physics
model, not something that is so strictly
calculated. In other words, all of it represents
approximations.  There are even times in
which there do not exist anything like the
conditional variables themselves (sometimes,
when zoological plankton defined as Z are a
consortium, the definition itself becomes
problematic).

Most important when using ecosystem
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models in trying to grasp environmental
problems is keeping in mind that that “such
variables do not even exist in the natural
world.”  Originally COD and BOD are
non-existent, and although plant plankton do
exist, it is ridiculous to replace all varieties with
one variable. It is therefore important to use
such models with that understanding in mind.
As for the relational expressions that tie
such conditional variables together, different
people like different formulas. For instance,
for the death of plant plankton, there are some
cases in which a formula that is proportional to
the current quantity (aP) is adopted, and some
cases in which a formula that squares the
current quantity (aP”) is used. The expression
that squares the amount is based on a logistics
formula. On the other hand, the idea of a
proportional relationship is based on the idea
that the logistics formula is inappropriate, as it
already contains the relationship of “eating and
being eaten.” However, it is well known that
what makes the solution stable is adopting a
death rate that is proportional to the square of
the current quantity. In other words, when
squaring the death rate, it is unclear whether
that is done to stabilize the solution, or whether
it is done to approximate the logistics formula,
as the model does not contain higher-order
predators. It is therefore important to
understand that ambiguous models are being

used to forecast environmental changes.

5. Epilogue
As usual, this talk has become a negation of my

own research. What to do, what to do.
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féfféfEnvi ronmental Issues in Tokyo bay:
©  from the Viewpoint of Use by
Citizens and Fisheries
Kanagawa Prefectural Fisheries
Research Institute
Takahiro KUDO

1. Introduction

As a person who is deeply related to
fishers on an everyday basis through
marine research, and as a person that
has made it my life’'s work to be involved
in civic activities that direct the
restoration of the coastal environment, |
would like to raise various issues
regarding the environment of Tokyo Bay
and offer a number of measures to work
towards resolving these issues from the

viewpoint of users.

2. Issues from the Viewpoint of Use by
Fishers

As early as the Edo Period, specialized
fisher organizations were established in
various coastal regions, and up to recent
years various fishing methods were
brought together and handed down from
Up until the

period of high economic growth, fisheries

generation to generation.

resource use was done on a continuous,

sustainable basis of environmental

symbiosis.  However, changes to the
submarine topography and the bay
through dredging and land reclaiming,
and discharge of toxic substances by
plants and other places, progressed
eutrophication by increased bay area

population which rapidly advanced from
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the 1960s, caused the biota of Tokyo Bay
to change and the biomass to decrease.
Due to these environmental and
biological changes, fishers had no choice
but to make the following changes to
their methods of using Tokyo Bay.

1. Transferal of fisheries from shallow
bay areas including the intertidal zone
2. Focus on fishing of specific creatures
than apply

high-diversity fishing

rather low-volume
3. Shift from multiple fishing methods
that vary according to season to annual
work using one fishing method
These kinds of changes in the fishery
(especially the decline of seaweed
harvesting) had a significant impact on
the environment, evinced by the
stagnation of material recycling from the
ocean to the mainland. In this way,
despite the indispensable relationship
between fishery and the environment, it
seems that industry and environmental
policies have taken quite a light view

towards the fishery up until now.

3. Issues from the Viewpoint of Use by
Residents

I have always felt that what was most
regrettable in the area of civic activities
is the utterly low level of concern of
average resident towards the Tokyo Bay
area. There are some people who are
enthusiastic about wild bird watching
and picking up litter and other issues,
and recently, organizations are
developing that have actual strength to
enact advanced environment restoration

activities and to make policy proposals.
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This is causing bipolarization among
residents. The background for this lies
in residents’ lifestyles and Tokyo Bay that
are isolated from urban structural
problems surrounding plants, highways,
the port and other issues. However, the
majority of residents, excluding the
portion of people who desire access to
Tokyo Bay, feel that even with the
situation as it is now, life will continue
dissatisfaction and few

with little

inconveniences.  The generation that
will bear the onus of society will become a
society comprised mostly of people with
no experience of actually coming in
contact with Tokyo Bay, and this
generation will in turn raise a generation
that will exacerbate the tendency in the
While

outlook, may not be

future. residents, in a
near-sighted
inconvenienced in the short run, Tokyo
Bay will be. | want to do something

about residents for the sake of Tokyo Bay.

4. Towards Resolution of Issues

First of all, the fishery of Tokyo Bay
needs to be positioned in each of the
administrative  measures for port
planning and other issues as a necessity
for promotion in the future. For

recovery of fishery resources and
stabilization, measures must be devised
that are most effective against controlling
anoxic water that appears in the lower
layers during the summer season, and we
must push strongly ahead with the
removal of polluting substances in order
to ensure the safety of fish and shellfish
chemical

as food, the decrease of
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substances and  strengthening  of
management.

Regarding residents, let us plan for
improvement of the situation through
realizing the following ABCC structure.
Access: Set up access routes and
viewpoints from our living space to the
sea and turn land to waterfront seashore
structures
Biotope: Create habitats for various kinds
of living creatures such as shallow areas,
seagrass beds, tidal flats, rocky beaches,
structures.

salt marshes and other

Taking into consideration the
interchange of genetic material as well as
the movement and dispersion of living
creatures, set up not only large centers
but also small-scale centers in children’s
bicycle park areas.
Cleanup & Culture: Management

and maintenance for the purpose of
maintaining the functionality of the
biotope and other aspects, not simply
clean-up activities alone. Furthermore,

convey the indispensable connection
between everyday life and Tokyo Bay, and
set up education and research centers for
exchange between industry, government,
education and civic sectors, and cooperate
education

with school in developing

“interpreters” and raise “Tokyo Bay

natives.”
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Status of Short-Necked Clams
:  Products in Chiba Prefecture
i Chiba Prefecture Fisheries Research

Center
Mitsuharu TOBA

1. Introduction
The volume of short-necked clams (7apes
Chiba

Prefecture, approximately 20,000 tons in

philippinarum)  produced in

the latter half of 1970, has been dropping

to about 8,000 tons recently.
Short-necked Chiba

Prefecture can be found in the northern

clams in
Chiba (Sanbanze) area, where only
naturally occurring clams are caught; the
Kisarazu area (Banzu), which centers on
fisheries stocked with juvenile clams; and
Futtsu, which consists of a mixture of the
two. Among these fisheries, the volume
caught of the first two is comparatively

large.

2. The Kisarazu Area

While production at stocked fisheries is
stable, the amount in naturally occurring
fisheries varies from year to year. The
stocked fisheries are stocked with 2,000
to 3,000 tons of juvenile clams (produced
both in Chiba Prefecture and elsewhere)
annually. While the volume of juvenile
clams, including both production from
naturally occurring and stocked fisheries,
varies depending on year and region,
volumes show a tendency to decline

overall.

3. Northern Chiba Area
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The
landfill and other work in was completed
in 1979,

subsequent large changes in the coastal

coastline development such as
and there have been no
topography of this region. However,
since then, production volumes began to
decrease gradually while showing annual
differences. In this region which is not
stocked with juvenile clams, the decrease
in particularly these past several years
has been severe, and the volume of
juvenile clams has been low. There are
three elements to the decrease in
resources in this area: 1) decreased
resources during the winter season, 2) a
large amount of unexpected deaths
caused by Aoshio (blue tide) and river
flooding, and 3) a long-term decrease in
resources.

The decrease of resources in the
winter season occurs throughout all areas
each year, and production nearly halts
from winter until spring. It is presumed
that this happens due to decreased
activity caused by low water temperature
and lack of food, changes to the sea floor
by seasonal winds, and foraging by
waterfowl.

A large amount of deaths caused by
blue tide occurs from summer through
autumn. However, there have only been
a few instances of large-scale deaths
This

decreased volume of short-necked clams,

recently. is because of overall
with in particular the near total lack of
distribution in the offshore areas which
are especially susceptible to effects from
blue tides. There were a large number

of deaths caused by the sequence of

A Constructed Mud Tidalflat and
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flooding of the Edogawa drainage canal
in 1999 and 2000, and a further fall in the
already small volume of resources. It is
believed that the sediment left by the
mud accompanying the flooding for over
one to two months had adverse affects on
the subsequent appearance of juvenile
clams.

In the long-term, there continues to
be a decrease in the volume of juvenile
In 2000,
the density was approximately 1/50 (from
756 to 15 per m2) of the density in 1986.
While the reasons for this are unclear,

clams as well as production.

there are undoubtedly long-term and
continuous factors. There may be
cumulative effects from causes such as
fewer resources in the winter season and
the blue tide as discussed above, but the
decreasing number of juvenile clams in
the Kisarazu area as well suggests the
possibility of causes and phenomena

related to an even wider area and scope.

Citizens’ Participation for
Managements
Penta-Ocean Construction
Kouta NAKASE

1. Introduction

There are still two sides to the debate
over artificial tidal flats. However, in
order to bring back, even to a small
degree, the landscapes and wildlife lost in
the past, building a tidal flat topography
in a place with reclamation potential
could perhaps to be

prove an
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environmental provision of social

overhead capital looking towards the
future.

The topography of the artificial tidal
flats is land where there had been no
prior tidal flats. To maintain wildlife in
a genuine tidal flat, necessary and
appropriate  management is required.
Interest of residents in the environment
is gradually increasing, and also
increasing is the number of people who
want to do something about the guidance,
maintenance and management of the
tidal flats. It is here where we can
introduce the artificial tidal flats example
as a case of resident volunteers carrying
out environmental management.
Furthermore, the building of the artificial
tidal flats can also be introduced as a case
of building processes openly disclosed to
residents each step of the way.

2. Example of Environmental Mana-
gement by Residents

In the Tokyo Port Wild Bird Park, an
abandoned landfill was excavated and
built into a bay tidal flat. Since it
opened, the park has drawn about 50,000
visitors every year, and is establishing
itself as an important place to view the
nature of the surrounding areas.

Artificially constructed tidal flats
require environmental management.
Especially in the bay where there are no
wind or waves, the development of
reedbeds and simplification of the
topography had to take place. It is at
that point that resident volunteers took

on part of the tasks involved in arranging
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the reedbeds and detailed topographical
clearing.

With the cooperation of the Wild Bird
Society of Japan which is contracted to
manage the Wild Bird Park, and the park
manager, the Tokyo Port Terminal Public
Corporation, the volunteers decided on
the scope and details of the work and
handled mobilization of participants.
While the Wild Bird Society of Japan
provided assistance with work planning
and design in the initial stages, recently
volunteers have been engaged in work
from planning to design through
implementation.

From 1999, surveys were conducted
on topographic changes, water flows, and
This work was
While these

sorts of surveys are simple, the results

depth measurements.

done mostly by volunteers.

were used as a reference to create
waterways with the goal of topographic
diversity in the tidal flat by 2001, and to
set up brushwood for the purpose of
expanding the tidal flat and preventing
erosion (figure 1). Volunteers are
currently continuing the observations of

these setups.

3. Heiwajima Canal Landfill Work

Beginning from March 2001 in Ota-ku,
Tokyo, a portion between the Keihin
Canal and Heiwajima is being reclaimed
to serve as a park and evacuation site,
and a tidal flat, seashore, and rocky shore
are being built. At every step in the
process of the construction work, liaison
meetings were held regarding the details

of construction work taking place near
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residents and tours of the sites were
arranged. At these meetings, civic
organizations, educated and experienced
people, and consultants and construction
workers took part in lively debates.
Regarding the various elements to be
used in the tidal flat and bay, public
monitoring of the status of adding
wildlife taking place is currently being
done under the direction of residents who

took part in the liaisons (figure 2).

5. Conclusion

Post-construction  management  and
practical use of the tidal flat is essential.
This is difficult without participation
from residents. In order to maintain a
desirable condition of the tidal flat and
seashore, as well as have it used
effectively, the residents who use it must
have some sort of attachment to the place.
To achieve this, it is vital to maintain a
good relationship of trust between the
residents who will use it and the people
build,

throughout each stage, from development

who  design, and manage

to management.

* Functional Evaluation Method for:
Tidalflat Ecosystems
National Institute for Environmental
Studies

Seiichi NOHARA

In performing the environmental
assessment, thirteen places were selected
as standard locations for comparison.

These locations were selected from
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Japan’s subarctic zone (Hokkaido:

Furenko, Shunkunitai, mouth of the
Biwase River); temperate zone (Tokyo
Bay: Nishi
Futtsu Kaigan) (Ise Bay: Fujimae Higata,
Minami-Chita Okuda Kaigan) (Ariake

Sea: mouth of the Takori River, Nanaura

Sanbanze, Yatsu Higata,

Kaigan); and subtropical zone (Okinawa
Prefecture: Amparu Higata, Komi Higata,
Hoshidate Kaigan). In each of these
locations, field surveys were performed
when biological activity was at its
greatest level and then again four weeks
later. After developing an under-
standing of tideland ecosystems and

performing environmental assessments,

ecosystems  were categorized and
classified as necessary and three
standard hydrogeographic sub-classes

were created.

It was determined that the organic
content, inorganic carbon content, and
granularity = composition of bottom
material, as unit categories for ecosystem
functions, were very important indices,
but that classifications based on tideland
topographical characteristics were not.

An examination of the relationship
between bottom surface-level concen-
trations of chlorophyll a, which can be
regarded as a primary production index,
and cellulase activity, which can be
index of the

in the

regarded as an

decomposition rate, resulted
identification of three distinct groups.
The first group, tidelands where both
bottom chlorophyll a concentrations and
low, includes

and SAN

cellulase activity were

Tokyo Bays FUT, YAT,
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locations; and Okinawa’s KOM, HOS, and
ANP locations. This group is thought to
be one in which ecosystems are low in
both primary production and
decomposition. In the second group,
bottom chlorophyll a concentrations were
low but cellulose decomposition activity
was high. The Ariake Sea’s TAG and
NAN, and Hokkaido BIW locations fall
into this group, in which material

recycling  systems  dominated by
decomposition processes are at work and
it is conjectured that nutrients and
organic materials are being supplied from
outside sources. The third group, in
which chlorophyll a concentrations were
high and cellulase activity was low,
includes the Ise Bay's FUJ and CHI
locations; and Hokkaido's FUU location.
Internal production is high in this group,
which is presumed to be characterized by
material recycling systems that got their
with materials from

start organic

primary producers. Tidelands in which
both primary production and
decomposition activity are high (which
would comprise the fourth group) were
not identified in the current survey.
This survey did, however, succeed in
covering the various types of tidelands
found across Japan and in classifying
their ecosystems by production and
decomposition.

To gauge the spatial heterogeneity of
tidelands, a survey was performed on a
100 meter square section near the middle
of the Futtsu Higata (Tideland) of Tokyo
Bay. In this space, 49 collection points

were established, data on biological
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activity and environmental
characteristics were collected, and then
methods for gauging functions across the
entire tideland and appropriate survey
points were examined. Results of a
topographical survey indicated that along
a line extending perpendicularly from the
shoreline 200 meters into the bay, the
tideland was characterized by six sections
alternating between high and low
elevations and that elevation changed by
one meter over this entire distance.
Zostera japonica and other large marine
plants covered a significant portion of
half of the square survey area, and a
comparison of bare and vegetated areas
was  performed. Differences in
vegetation were highly correlated with
characteristics such as hardness of the
bottom and sedimentation, and

vegetation coverage was highly
correlated with the amount of organic
content. This survey points to the need
for separate assessments of vegetated
and bare areas as functional units of

tideland ecosystems.

(Tideland Assessment Maodel) The
highest measurements for each function
were identified from among the data for
all of the standard reference locations.
Each of these maximum values was
assigned a value of 1 in a new model
JHGM) in

functional capacity indices (FCIs) on a

(designated the which

scale of 0-1 were determined. The
assessment focused on the following five
tideland

ecosystem functions:

production, decomposition, biological
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diversity, denitrification ability, and

nutrient salt retention and inorganic

nutrient content.

éféffEffects of Kuroshio Fluctuations orﬁ
- Flow Field and Material Transport;

in Tokyo Bay

National Institute for Land and
Infrastructure Management

Hirofumi HINATA

1. Presentation Outlines
Currents in Tokyo Bay are changing due
flesh

water inflow and open sea. And there is

to influences from atmosphere,

no doubt that the current system plays an
important role on the environment of the
bay. There will be a detailed report on
density currents caused by surface heat
flux and river discharge, and wind-driven
flows based on numerical simulations
from Dr. Tanaka after this presentation.
Therefore, this discussion will focus on
the impact of the open sea (Kuroshio
current) fluctuation in particular.

In a few words on the impact of the
Kuroshio fluctuation, we can easily
imagine differences of impact between
the summer when there is strong
stratification in the inner bay area, and
winter when vertical mixing due to
On this, the

first half of the presentation discusses

surface cooling is prevail.

the impact of the Kuroshio fluctuations
during the winter season, while the latter
half discusses impact on the summer
season based mostly on results of field

observations. Finally, inferences will be
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made, based on HF radar, satellite
images and other sources, on temporal
and spatial scale of Kuroshio fluctuations
that are important to the circulation in

the bay.
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Modeling of Nutrient Cycling in :
Tokyo bay
National Institute for Land and
Infrastructure Management
Tomonari OKADA

An enclosed

inner bay, which bears

characteristics of high concentration load,
a long retention period, a relatively large
high

production in the bay, has the feature of

water volume, and internal

having pollution easily advance

structurally.  Using the interior bay
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regions in Japan as an example, the
initiatives for environmental issues are
changing to revolving around key themes
of pollution measures, environmental
restoration (creation), and coexistence in
the ecosystem.

Various writers consider that we
currently are at a time where we must
think about evaluations and measures
from a long-term, wide area perspective
This

is the macro view of environmental issues.

concerning environmental issues.

Then there is the importance of grasping

and evaluating localized, short-term

(undefined) phenomena in order to
consider life and ecosystems. These can
be considered issues that must be dealt
with the micro view of
The MEL1D-MB
Laboratory,
Box)

model was built taking into consideration

from
environmental issues.
(Marine  Environmental
vertical one Dimensional-Multi
such issues as the development status

and special characteristics of

environmental evaluation models that
need to be provided as a tool to consider
the various environmental issues in
terms of wide area and long-term, and
localized and short-term perspectives.
The MEL1D-MB

connected boxes running along the bay

is composed of

that has a set of arbitrary placed vertical
cell. The feature of this model is that
calculations can be reproduced, without
including unclear parameters regarding
by
equations calculated with Boussinesq

flow, integrating  Navier-Stokes

approximations, convective diffusion

equations for water temperature and
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salinity, and scalar volume equations
regarding water quality data, from each
box while capturing the main
characteristics of the bay.

Using this model, the results of
recalculations of water quality and flow
of Tokyo Bay in 1999 were well replicated
for the salinity, water temperature and
DO density observed in the summer
this shows that

season. Moreover,

regardless of the simplicity of these

calculations, results of this model
reproduce information that rivals
calculations done by 3D ecosystem

models, and also displays its potential as

a policy support tool.

Environmental Capacity of

Tokyo bay
Central Research Institute of Electric
: Power Industry
Shiro MATSUNASHI

1. Introduction

As an attempt to estimate the
environmental capacity of Tokyo Bay,
methods of comparing the characteristic
capacity of other bays, and simulations
that simulate the water quality of Tokyo

Bay in detail, were examined.

2. Water and Sediment Estimates in the
Bay Head of Tokyo Bay

Using a water quality and sediment
quality model for Tokyo Bay, in which its
bay head areas have eutrophied, water

quality, sediment quality and release rate
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from sediment

As the

of nutrient ware

simulated. results of the
simulation it was confirmed of the major
characteristics of seasonal and spatial
changes as seen by actual measurements,
such as the seasonal changes of
phytoplankton and increased nutrient

salt elution flux from sediment.

3. Effect of Pollutant Load Reduction

The results of an examination of
responses of nutrient salt flux and water
guality for cases where inflow load had
decreased, displayed a linear decrease in
the decreased volume of inflow load. It
is thought that the reasons for this are
that for Tokyo Bay, the inflow load is
concentrated on that from rivers, there is
immediate impact from inflow load, and
it is difficult for retention time to
influence the chemical and biological
characteristics of substances in the bay.
In addition, compared to the reduction
rate of inflow load volumes, this decrease
is small, and these were determined to be
from

influences background

concentration.

4. Comparisons with Topographical
Features and Inflow Load Volumes of
Other Bays

Giving consideration to water quality
problems and environmental capacity of
enclosed bays, the ease of eutrophication,
the difficulty of

eutrophied bays, and problems such as

improving  once

estimating the permissible load volumes
for maintaining environmental standards

surfaced. This research first compared
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the characteristics of topographical
features, retention times, load volumes,
and other aspects

of major bays

nationwide.

5. Estimating the Potential for a Bay to
Become Eutrophied

In a relational diagram of the product of
average water depth and damping ratios
for a bay, and the surface area of total
nitrogen and total phosphorus, a load
volume curve with the purpose of

maintaining environmental standard
concentrations from evaluations based on
the substance balance of total nitrogen
and total phosphorus was drawn. A
comparative  evaluation was then
conducted of the discrepancies in the
characteristics of eutrophication of each
bay in conjunction with evaluations of the

possibility of eutrophication.
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Residual Flow Structure of
Tokyo bay :

Kajima Technical Research Institute
Masahiro TANAKA

The residual flow system of the inner bay
area of Tokyo Bay will be discussed.
Evaluations were done in consideration of
the dataset of Unoki et al. (1980) and
Morikawa and Murakami (1986), which
cover the entirety of Tokyo Bay. These
datasets provide continuous data on
long-term flow velocities and densities
(water temperature and saline content).
data 1979 of

observations conducted by Unoki et al. of

The seasonal from
the flow path was compiled, but here the
focus is on the summer and winter
seasons. Morikawa and Murakami’s
data is for an approximately one-month
period from late August in 1983. For
this data,

simulations for all boundary conditions

time series numerical
permissible by the data were conducted.

Upon confirming that the
numerical models could recreate actual
observation data with a good degree of
accuracy, the residual flow system
mechanism was discussed. The primary
characteristic of residual flow in Tokyo

Bay is that surface water deep in the bay
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flows in a clockwise rotary flow. This
rotary flow is present in the
non-stratified period in winter and the
stratified period in summer (see figs. 1
and 2).

this rotary flow is basically thought by

The formation mechanism of

Fujiwara et al. (1994) to be high-pressure
eddies. The vertical circulation drive
that causes the rising current deep in the
bay that further maintains the high
pressure eddies, is northern winds in the
winter

and gravity circulation by

horizontal density differences in the

summer. However, in order to construct
clear rotary flows, this difficult aspect
was evaluated by numerical experiments
of a virtual rectangular bay, indicating
the importance of sea floor topography.
In other words, the convergent currents
along the sea valleys are necessary for
maintaining strong rising currents.
There is also further research
that shows the existence of
counterclockwise rotary flows deep in the
bay. This mechanism is thought to be
effects of thermal accumulation from
topographical characteristics often seen
in lakes and other bodies of water.
Regarding this, a numerical experiment
was conducted that assumed a sudden
heat absorption period in early spring.
While there is a counterclockwise rotary
flow formation caused by severe heat
effects of the topographical features upon
weak winds and low freshwater inflow
(see fig. 3), the duration of this period is

thought to be short.
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This contribution is a summary
report of following papers.
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Nutrient Cycling in Banzu

Intertidal Sandflat, Tokyo Bay :
Port and Airport Research Institute
Tomohiro KUWAE

The present study aimed to improve our
understanding of nutrient cycling in
intertidal sandflats. Special emphasis
was placed on the biogeochemical role of
benthic

microorganisms, including

bacteria and microalgae, in nutrient
removal from coastal areas. This paper
consisted of (1) the biogeochemical role of
intertidal sandflats during immersion,
and (2) the biogeochemical role of
intertidal sandflats during emersion and

inundation.
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Firstly, the author reported the

simultaneously measured rates of

nitrification, denitrification,
sediment-water nutrient exchange, and
sedimentary oxygen production in the
sandflat located in

Banzu intertidal

Tokyo Bay. These data were then used to

assess the relative importance of
different processes on spatial and
temporal variation in sediment-water
nutrient exchange fluxes and

denitrification in the intertidal sandflat.

Secondly, tide-induced temporal
changes in the concentrations of three
porewater nutrient

species (nitrate,

ammonium, and phosphate) during
different seasons were investigated to
elucidate the effect of tidal cycles on
nutrient dynamics in the

sandflat. The author

porewater
Banzu intertidal
focused on (1) the influence of diffusive
fluxes and advective transport on
nutrient pool sizes during emersion and
inundation; and (2) the role of emersion
in  microbial

processes, including

nitrification and nitrate reduction.

Comparative Coastal
Oceanography
- Tokyo Bay, Hakata Bay, Banpakong
Estuary and Bantan Bay -
Research Institute for Applied

Mechanics, Kyushu University
Tetsuo YANAGI

The

biochemical

characteristics of physical and

processes in the semi-

enclosed coastal seas are discussed

comparatively, which are located in

ff:ff: Coastal Environmental Issues in
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mid-latitude to low-latitude regions and

are under oligotrophic to hyper-

eutrophicated conditions. Tokyo Bay
and Hakata Bay in Japan, Banpakong
Estuary in Thailand and Bantan Bay in
Indonesia are selected for comparison.
Useful information are obtained by

comparison each other.

Thailand
- A Case of Mangrove Ecosystems-
Kasetsart Univ., Thailand
Sanit AKSORNKOAE

Abstract:

Coastal zone refers to a broad geographic
area between terrestrial fresh water and
marine salt water or between land and
sea. Thailand has approximately 2,700
kms. of coastline along the Andaman sea
and the Gulf of Thailand. Coastal areas of
the country are well endowed with

economically important renewable

resources including mangrove forests,
seagrass beds. Coral reefs, fisheries both
captive and culture. This presentation
will emphasize only the mangrove
ecosystems in the coastal area.
Mangroves are the most important
components  of coastal  resources.
Mangroves play an very important role in
the lives and economy particularly in the
coastal regions of the country. The values
of mangrove forests can be expressed in
common ways as the following, as a
“Timber bank”

charcoal and firewood, as a “Home” for

producing woods for
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varieties of marine and terrestrail
animals, as a “Kitchen” producing food
for people and animals, as a “Water
Treatment Plant” in purifying water, as a
“Hospital” in providing medicines, as
“Lung” in purifying air in coastal area, as
a “Carbon bank” to reduce global

warming, as a “Coastal wall” in
protecting soil erosion and wind stress, as
a “Natural laboratory” for studying and
“Bridge”

between land and sea.

finally as a in connecting

Mangrove forests in Thailand have
been found that vast area are being
destroyed each year, either intentionally
or as a secondary results of other
activities. The main problem is that the
dense population has been moved from
inland to the coastal areas and the trend
is increasing every year. This has led to
an increased demand for food, fuel,
resettlement areas, building materials,
urbanization and land for agriculture.
Conversion of mangrove forests to
aquaculture (shrimp ponds) are the most
important cause of mangrove destruction
of the country. It was estimated that the
mangrove areas has decreased from
180,559 ha. in 1989 to 167,582 ha. in
1996. However, recent survey in the year
2000,
about 48,000 ha. due to

national rehabilitation program and well

the mangrove forest increased

large scale

public participation in protecting and
The

destruction of mangrove forests will

conserving mangrove areas.

affect directly to coastal resources and

environments particularly water

pollution, soil erosion, changes of marine
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habitats, decreasing of fishery production,
etc. as already mentioned.

The Government of Thailand has
made significant efforts since a long time
to manage mangrove forests on a
sustainable basis. Four main activities to
be carried out and implemented
immediately in order to achieve the
conservation and sustainable utilization
of mangrove resources are Research /
applied knowledge, Restoration /
protection, Awareness / education, and
Demonstration / sustainable manage-
ment systems. The presentation will be
discussed in details of these activities. It
is believe that the coastal environments
will be in good condition if the mangrove

forests are well-managed in the future.

:Environmental Issues in Australiar:

Coastal Zone
- An Engineering Perspective -
University of New South Wales
, Australia
W.L PEIRSON

Australia is an arid country with a

median annual rainfall of less than 300
mm per year. Australia’'s dominant
topography is characterised by vast areas
of flat terrain with very low mean rainfall
sheltered by fringing mountain ranges
that capture much of the available
precipitation.

As a consequence, most Australians
live in relatively high concentrations in
the more well-watered coastal zones

thereby  creating  several  specific
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environmental issues.

Significant amounts of surface water
is diverted from the streams and rivers to
support centres of population as well as
associated agriculture and industry.
Fresh water use by people results in a
corresponding increase in its nutrient,
contaminant and pathogen content.

Recent social and political opinion
has demanded a reduction in the disposal
of waste water to offshore outfalls with
increasing pressure for disposal in
estuaries and groundwater systems.

The diversion and disposal of
freshwater for human use as well as the
training of the entrances of the mouths of
many of Australia’s estuaries created
shifts in ecology due to eutrophication
and salinity.

The dynamics of coastal groundwater
systems and their linkages with adjacent
waters remains

surface poorly

understood.
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Whilst sediment contamination

arising from unregulated discharge
remains a legacy of the past, recent
have

investigations revealed specific

coastal contamination problems
associated with other human activities
that are more difficult to address. Runoff
from exposed acid sulphate soils remains
a continuing problem in the Australian
coastal zone. Other work has documented
the contaminants released onto paved
surfaces within our cities.

These issues have significant
implications for food production, the
ecology and recreational activities in
coastal waters.

In this contribution, 1 summarise
current scientific and engineering
understanding of these issues, illustrate
current problems with case studies and
discuss studies

possible  strategic

required to address these concerns.
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