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Introduction

A green patch consists of woods and grasslands in
urbanized areas is a major component for vegetation
landscapes. This green patch also provides various
ecosystem services such as atmospheric purification,
prevention of landslide disasters, fire containment, scenery
conservation and biotopes for wildlife. Most of the green
patches with such useful roles to urban environments,
however, are going to fragment or isolate caused by
artificial distractions, and are exposed to the risk of
disappearance. Therefore, ecological functions of the green
patches have declined. So, we have done an ecological
study for analyzing and evaluating the green patches in
urbanized areas using the survey methods of vegetation
landscapes based on a symphytosociology (synonym of
sigma plant sociology).

There is the symphytosociological approach that
originates in the plant sociology as one of the methods
of an ecological study to analyze the structural and
functional characteristics of vegetation landscapes in a
region. In this study, various vegetation landscape units
are classified based on the composition of landscape
elements as well as the plant sociology, and also clarified
its distribution patterns. Furthermore, we will evaluate the
ecological characteristics of the each vegetation landscape
unit based on the naturalness degrees of landscape
elements, and also consider the conservation and

management of several landscape units.

Basic units of vegetation landscapes

There is a sigma syntaxon and a geo-sigma syntaxon
as a basic unit of a vegetation landscape analyzed by the
symphytosociology. The sigma syntaxon is an aggregate
of various actual vegetations which occur in a landscape
area characterized by the same potential natural vegetation.
The sigma association is also an aggregate of all the plant
communities which occur in the same succession sere. The

spatial domain where a sigma syntaxon exists is called

n

"tessella " which is a synonym of ecotope.

An aggregate of some sigma syntaxa which are related
to each other in a mosaic pattern or in a zonal pattern
is called a "geo-sigma association."The spatial domain
where various sigma syntaxa exist in accordance with a
geographic order is called "catena." In other words, the
geo-sigma syntaxon can be defined as a spatial domain
where an aggregate of sigma syntaxa are distributed in

a catena pattern.

Outlines of the symphytosociological
approach : a case study in Yokosuka,
Kanagawa Prefecture

1. Climatic and natural environment of survey sites

The survey sites where we have done the landscape-
ecological analysis of the green patches in urbanized areas
are located in Yokosuka near Yokohama and metropolitan
Tokyo as the most urbanized area in Japan. The climatic
environment of the survey site belongs to the warm
temperate zone (or the region of the class Camellietea
japonicae in the syntaxonomic system) with wet warmer
summer in which evergreen broad-leaved forests dominated
by Castanopsis sieboldii and Persea thunbergii which are
major evergreen trees species consist of the potential

natural vegetation in the regions occur.

2. Methods

2-1. Outlines of the survey methods on sigma
relevés

As previously stated, we can distinguish the basic units
of vegetation landscapes such as the sigma syntaxon in
thetessella regions and the geo-sigma syntaxon in the
catena regions through sigma relevés (or survey). The
outlines of the distinguishing procedures of the basic unit
in each region are shown as follows.

A sigma relevé for distinguishing a stigma syntaxon is
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conducted in the following way. Sample plots are set in
a tessella region, where is on the region characterized by
the same potential natural vegetation. All the
vegetationlandscape elements (known associations, various
plant communities, roadside trees, garden trees or shrubs,
hedge shrubs, greening trees and so on) which occur in
the sample plots are listed. The coverage and the sociability
of the vegetation landscape elements are measured in the
same way as in a relevé of the traditional plant sociology.

A sigma relevé for distinguishing a unit of geosigma
syntaxon is conducted in the followingway. Sample plots
are set in a catena region, where is on the region occurring
an aggregate of neighboring heterogeneous tessella regions
that are formed by the common ecological process. All
the vegetation landscape elements which occur in the
sample plots in catena regions are listed and measured in
the same way as in a sigma relevé.

There are various areas of residences, housing complexes,
shopping centers, schools, parks, factories, fields and
paddy fields as an exampleof the tessella regions that
generally occur on low lands and flat lands of plateaus
and hills in Yokosuka. There are also some green patches
consist of wooded and grassy areas as an example of the
catena regions that are mostly found on hillsides rich in

undulations in Yokosuka.

2-2. Classification system of vegetation landscape
units

All the elements of vegetation landscapes listed in sigma
relevés are compiled by means of the table making
procedure in the same way of the traditional plant
sociology. After completion of the table work, the elements
of vegetation landscapes are classified into various units
of vegetation landscapes, and according to the
phytosociological methods characteristic and differential
elements of vegetation landscapes concerned are determined.
A total of well-defined units of vegetationlandscapes are also
compiled in a constancy table. In this table, it is possible

to distinguish a basic unit of vegetation landscape and its

lower units as a unit of vegetation landscape. In this study,
we established a geosigma syntaxon as a basic unit of
vegetation landscape and a sub-geosigma syntaxon and a

micro-geosigma syntaxon as the lower units.

2-3. Evaluation of vegetation landscape units

Every element that composes a unit of vegetation
landscape has their own ecological characteristics. Therefore,
we can evaluate the ecological characteristics (naturalness,
biodiversity, etc) of each unit of vegetation landscape
based on its substance of vegetation landscapeelements.
In this study, the naturalness degree of vegetation of ten
ranks that the Environment Agency (1976) has published
simplifies in five ranks. Moreover, the ecological
characteristics of each unit of vegetation landscape are
evaluated in the quantitative criteria that are calculated by
means of converting from constancy degrees to constancy
3, +=28,1=15 10 = 30, Ill =50, IV =
70, V = 90). Thus, the evaluation by a statistic analysis

values (r =

(test of independence) becomes possible through the
quantification of ecological characteristics of each

vegetation landscape.

2-4. Mapping of vegetation landscape units and
distinguishing of integrated units of vegetation
landscapes

A spatial distribution of each vegetation landscape unit
was mapped in this study. Using the map of vegetation
landscape, we make a mesh map which is divided by a
grid with an appropriate size which is able to find by a
vegetation landscape units-area curve in the same way as
a species-area curve. It is possible to show the distribution
pattern of each various vegetation landscapes that
continuously extend to two-dimensional space by the mesh
mapping of this vegetation landscape map. This mesh map
moreover is suitable for ranking and showing the gradation
of an ecological attribute of each vegetation landscape.

By the mesh mapping, an integrated unit of vegetation
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landscapes unifying the sigma syntaxon in tessella areas
and the geosigma syntaxon in catena areas is distinguished.

The classification and the evaluation of the integrated
unit of vegetation landscapes are done according to the
procedure similar to the case of the geosigma syntaxon.
We can obtain a integrated unit of vegetation landscape,
the so-called hyper geosigma syntaxon as a complex of
various geosigma syntaxa, by means of the sigma relevéin
each grid of the mesh map as a sample plot. This hyper
geosigma syntaxon is further divided into the lower units
such a hyper sub-geosigma syntaxon and a hyper micro-
geosigma syntaxon. The ecological characteristics of hyper
geosigma syntaxa are able to evaluate because the
ecological attributes of vegetation landscape units occurring
in each grid is reflected to them. The distribution pattern
of each hyper geosigma syntaxon is shown in this mesh

map.

3. Results and discussion

3-1. Classification of various units of vegetation
landscapes

After completion of the table work, the sigma relevés
were classified into two major units of vegetation
landscapes such as the Bryo-Sagino geosigma syntaxon
(BS gs) in urbanized areas where are scarcely any green
patches and the Rubo-Aralio= Daphno-Querco geosigma
syntaxon (RA=DQ gs) in wooded and grassy areas on the
hillsides in Yokosuka.

The geosigma syntaxon BS gs in urbanized areas was
divided into two sub-units such as the Zelkova-Gingo
colonnades sub-geosigma syntaxon (ZG sgs) in lowlands
and reclaimed lands along the coast and the Acer-Prunus
shrubberies sub-geosigma syntaxon (4P sgs) on coastal
lowlands, valley bottoms and hilly terrains. The sub-
geosigma syntaxon AP sgs was further divided into tree
lower units such as the typical micro-geosigma syntaxon
in shopping areas on valley bottoms, the Pdocarpus

shrubbery micro-geosigma syntaxon (P mgs) in housing

lands on hilly terrains and the Pleioblastus= Ardisio-
Castanopsio micro-geosigma syntaxon (P=AC mgs) in old
residentialareas with Shinto shrines.

The geosigma syntaxon RA=DQ gs in wooded areas
on ridges of hillsides was divided into two sub-units such
as the typical sub-geosigma syntaxon characterized by
various pioneer forest communities and the Quercus=
Ardisio-Castanopsio sub-geosigma syntaxon (Q=AC sgs)
distinguished by some near natural evergreen broad-leaved
forest communities. The latter sub-geosigma syntaxon
O=AC sgs was further divided into two lower units such
as the typicalmicro-geosigma syntaxon on ridges in
hillsides and the Aphananthe-Zelkova= Polysticho-Perseo
micro-geosigma syntaxon (AZ=PP mgs) on taluses of
hillsides.

3-2. Structural characteristics of vegetation
landscape units

Structural characteristics of both the vegetation landscape
units in urbanized and wooded areas were considered
based on the vegetation landscape elements. The test of
independence (W’statistic test) to the constancy values of
each element of which consists the lower units of the

ZGsgs and the AP sgs, both of which belong to the BS
gs in urbanized areas, with tree lower units of vegetation
landscapes (typical mgs, P mgs and P=AC mgs) was
conducted.

The colonnades of Zelkova serrata and Gingo biloba
were proved statistically significant (p< 0.01) landscape
elements in the ZG sgs. The hedge of Photinia glabra was
statistically a significant (p < 0.01) landscape element in
the typical mgs of the AP sgs. The shrubberies of
Podcarpus macrophyllus, llex crenata and I integra were
proved statistically significant (p < 0.01) landscape elements
in the P mgs. The associations of the Ardisio-
Castanopsietum and the Polysticho-Persetum were proved
statistically significant (p < 0.01) landscape elements in
the AZ=PP mgs.
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Through the test of independence to the constancy
values of each landscape element of which consists the
lower units of the geosigma syntaxon RA=DQ gs in
wooded areas, structural characteristics of the typical
sgs and the O=AC sgs with two lower units (typical
mgs and AZ=PP mgs) were clarified.

The association Daphno-Quercetum serratae that is ranked
at the fourth of naturalness degreeof vegetation was
proved statistically significant landscape element in the
typical sgs of the geosigma syntaxon RA=DQ gs. The
typical mgs of the O=AC sgs had any significant (p
< 0.01) landscape elements. The association Polysticho-
Persetum that is ranked at the fifth degree of the vegetation
naturalness was proved statistically significantlandscape

element in the AZ=PP mgs.

3-3. Synthetic units of vegetation landscapes and
their spatial distributions

The map of vegetation landscape of survey site was
made using seven legends consist of four vegetation
landscape units (ZG sgs, typical mgs of the AP sgs,
P mgs and P=AC mgs) of the geosigma syntaxon BS
gs in urbanized areas and three vegetation landscape
units (typical sgs of the geosigma syntaxon RA=DQ
gs, typical mgs and AZ=PP mgs of the O=AC sgs) of
the geosigma syntaxon RA=DQ gs in wooded areas.

Furthermore, a mesh map was made by dividing of
the vegetation landscape map with one grid of 200
m"~200 m. The size of this one grid was found by
means of the nested quadrate and the number of
vegetation landscape units-area curve on the vegetation
landscape map. We have done sigma relevés for the
legends occurring in each grid of the mesh map. After
completion of the table work, the sigma relevés were

classified into three major units of vegetation landscapes

such as the Bryo-Sagino=Daphno-Querco hyper geosigma
syntaxon (BS=DQ hgs) that is a synthetic unit of two
geosigma syntaxa (BS gs and RA=DQ gs). This
BS=DQ hgs is divided into three lower units such the
Gingo colonnades=Prunus shrubberies hyper sub-geosigma
syntaxon (Gi=Pr hsgs), the Prunus shrubberies=
Daphno-Querco hyper sub-geosigma syntaxon (Pr=DQ
hsgs) and the Prunus shrubberies= Ardisio-Castanopsio
hyper sub-geosigma syntaxon (Pr=AC hsgs).

These three hyper sub-geosigma syntaxa were
developed on the mesh map, and clarified their
distributionpatterns. Their structural characteristics were
also clarified by means of the test of independence.
After procedure of the statistic test, the ZG sgs was
proved to be statistically significant (p < 0.01) landscape
elements in the Gi=Pr hsgs. The typical sgs as a
lower unit of the RA=DQ gs was proved to be
statistically significant (p < 0.01) landscape elements in
the Pr=DQ hsgs. The typical mgs and the AZ=PP
mgs as the lower units of the O=AC sgs were proved
to be statistically significant (p <0.01) landscape elements

in the Pr=AC hsgs.

4. Conclusions

4-1. Structural and distribution characteristics of
vegetation landscapes in Yokosuka

In this study, the Gi=Pr hsgs characterized by the
ZG sgs was determined to be the major vegetation
landscapeunit in the urbanized areas without any
green patches, and it makes a matrix of the urban
ecosystem in Yokosuka. In the meanwhile, the
Pr=DQ hsgs characterized by the typical sgs as a
lower unit of the RA=DQ gs and the Pr=AC hsgs
specified by the (O=AC sgs are minor vegetation

landscape units with various green patches, both of
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which are scatteredin the sea of the Gi=Pr hsgs like

islands.

Proposals for improvements of urban environments

The green patches such as the O=AC sgs occurring
in urbanized areas are continually exposed to the
various human impacts, and they are moreover divided
into small sections and isolated. Such situations cause
to the degradation of the biodiversity and the genetic
resources in these green patches. Thus, the decrease
of thegreen patches in urbanized areas will court the
decrease of autonomous regeneration ability concerning
with the inbreeding depression of the living things
which live in there, and consequently increase the
risks of their disappearances.

It is necessary to preserve and also to restore the

green patches to prevent from such the degradationof

urban ecosystem. Some proposals for improving of
green environments in urbanized areas are shown as
follows: 1) Restoration and rehabilitation of naturalness
in green patches becoming worse by means of planting
of native tree species; so-called an ecological greening,
for example. 2) Creation of new green patches with
higher naturalness in the areas of communal facilities
such the parks and the circumferences of schools. 3)
Networking betweenthe present and newly created green
patches through connecting with green corridors such
street trees etc.

For incarnation of the above-mentioned proposals,
concerned civil services should hold appropriate policies
for preservation and management of green patches.
Moreover, the cooperation of three of the administration,
land owners and residents are necessary to maintainthe

green patches of good conditions.





