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ABSTRACT

L.U. (Landscape Units) is the utility units which could clarify the spatial characteristics of suburban forest around the

Capital Region (suburban forest) Using the L.U. based on the significant combination of both the micro-topography and

the vegetation, it is available to be grasped the local image of L.U. for the evaluation of the appropriate image of

suburban forest. In this study, 1) we stored the local image in L.U. database using the disposable cameras and GPS; 2)

we examined the relationship with the local image of experienced study and L.U.. As the results of using the spatial

attribute analysis and the qualification theory III, the followings were clarified; 1) the local image of the ridge province

is strongly linked to the vegetation; 2) the local image of the valley floor is strongly linked to the land features; 3) the

change of L.U. by artificial works was very influential of the image-building of the ridge province. Consideration of the

L.U.’s visual signification, using it for landscape assessment, it was suggested, L.U. becomes the available index to

make up the management and development scenario of suburban forest.
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Ⅰ. Introduction

Suburban forests are regions with environments created

and maintained by the activities of humans (Moriomto, 2006)

The Japanese Ministry of the Environment (2006) has been

coordinating a new role for these suburban forest as ‘places

for contact with nature for city dwellers in urban areas’.

Kikuchi et al. (2007) defined suburban forest that have these

new roles as suburban forest; they registered natural in-

formation regarding two units of micro topography and vege-

tation with GIS and analyzed the data. However, if we con-

sider the reform plans for suburban forest, it becomes essen-

tial to take an approach that includes cultural information

such as tradition, culture and images of the region in addition

to this work (Hatanaka et al., 2006) This manuscript there-

fore investigates the relationship between natural information

data and cultural information data, and discusses the direction

of reform planning for suburban forest using GIS.

Ⅱ. Research Methods

1. Target Area

The target area was the upper section of the Kurokawa in

Asao-ward, Kawasaki City, Kanagawa Prefecture and the

surrounding area(here in after referred to as the Kurokawa
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Fig. 1. The outline of the case study area; the aerial photograph

of Kurokawa area.

area) The Kurokawa area, which is located in Tama Hills,

was the region with the most advanced large-scale residential

development in the period from the 1970s to the 1990s

(Takeuchi et al., 2006) Meiji University devised a new agri-

cultural reform plan that is able to promote regional agri-

culture in this region(Kensetsu Shinbunsha, 2008). The uni-

versity in corporate in to this agricultural plan the role of a

place for exchange with the residents of Kawasaki city and

the residents of Kanagawa Prefecture(Kensetsu Shinbunsha,

2008) From the above, statistical methods were used to in-

vestigate the relationship between natural information data

and cultural information data, and determined that this was a

suitable region for discussing the development of the reform

plan.

2. The Way of Collecting the Regional Image

In order to acquire images of the region, the survey mem-

bers employed a method of bringing a topographical map,

GPS terminal and single-use camera and taking photos while

walking along a route displayed on the topographical map.

Data was collected using the devices and software shown in

Table 1. The survey was carried out in cooperation with Meiji

University students on the 28 July. The 15 survey members

were divided into two groups. One group was the ‘ridge

group’, with the main constituents of wooded areas and fields,

and the other group was the ‘valley group’, with the main

constituents of Yatsuda and settlements. This was used both

to attempt to typify the scenery of suburban forest that was

composed of multiple scenes, and to investigate the relation-

ship between the ridges, valleys and images of the region.

The results of this analysis can therefore be expected to be

referenced in discussions of reform planning on suburban for-

est in the future. The images of the region were taken to be

the scenery that the survey members preferred as they

walked. The points to pay attention to when taking the pho-

tographs were; (1) objective photographs; (2) photographs

that can be understood; (3) photographs that express the

open spaces; (4) photographs that express the overall image;

(5) no limit on the number of photographs and (6) com-

pletely using the single-use cameras that were handed out.

Each group was asked to mark down arrows indicating the

direction of shooting the photographs on topographical maps

that were handed out, and spatial information regarding the

locations was collected using GPS terminals given to each

group. The GPS units that were used for data collection had

a positioning update time of approximately 1second, a speed

accuracy of 0.2m/s and positional accuracy of 10meters or

less. Because the members stood still when acquiring the ima-

ges of the region, it was judged that there were no problems

related to data acquisition (I-O DATA DEVICE Inc., 2002).

3. Structuring the Database

Mobile GIS software was installed on a PDA. Positional in-

formation acquired using the GPS units were easily written

into a database by using this software. However, the images

of the region captured using film with a lens needed to be

separately entered as data. The images of the region shot

were digitalized using a scanner after. The photographer, pho-

tograph number, main constituents and shooting direction

were therefore input as attribute information at the research

laboratory. The shooting direction was correlated to the nu-

meric keypad of the keyboard.

4. Relevancy Test with the Nature Information and

the Regional Image

(1) Classification the Regional Images by Key Components:

The collected regional images focused on the shooting

point and main constituents of the regional image, and
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were categorized into the four categories of ‘Paddy

Field’, ‘Dry Field’, ‘Farm Road’ and ‘Wooded Area’.

(2) Grasping the Spatial Properties of the Regional Images:

In order to confirm the spatial information of each gr-

oup from the regional images shot by the ridge group

and the valley group, totals were calculated for each

shooting direction, and the trends were examined.

(3) Relationship with the Nature Information and the Re-

gional Images: In order to clarify the characteristics of

the regional images as seen from differences in spatial

characteristics between the ridge and valley groups,

The Quantification Theories Ⅲ and The Dual- Scaling

Method were performed using data gathered using

GIS, and the obtained axis was interpreted.

Ⅲ. Results

1. Total of the Regional Image

From among the 257 images that were analyzed, 104 were

‘Paddy Field’, 71 were ‘Dry Field’, 51 were ‘Farm Road’ and

25 were ‘Wooded Area’. The Fig. indicates that the number of

photographs of ‘Paddy Field’, ‘Dry Field’ and ‘Farm Road’

were virtually the same for the ridge group. In the valley

group, the largest number of photos was of ‘Paddy Field’, and

this is thought to have had an effect on the regional images.

2. The Spatial Properties of the Regional Images

The directions indicated by arrows on the maps distributed

to each person were examined by eye, and divided into eight

shooting directions and tallied. The results were that both the

ridge group and the valley group shot more of the west. This

Fig. 2. The result of categorized as 4 groups of the regional

images.

Fig. 3. The contour map with the survey courses (up) and the

shooting sites (left and right).

Fig. 4. The result of the shooting direction and the site; upper is

the ridge (One) group, lower is the valley group.
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Fig. 5. The relationship with the shooting direction and the main

landscape constituent elements of landscape.

is a result of the survey members collecting the regional ima-

ges while moving in a primarily west direction. Although the

two groups were compared from the combination and shoot-

ing directions and regional images, it was not possible to iden-

tify differences in the characteristics.

3. Relationship with the Nature Information and

the Regional Images

Regional image characteristics were extracted by interpret-

ing the axes obtained by statistical analysis. The interpreted

axes were determined from the value of the cumulative con-

tribution rate.

(1) Using the Qualification Theory III of the Relationship be-

tween the Micro Topography and the Regional Image:

In the ridge group, interpretation was made using up to

the 5
th

axis, which is able to explain 63.05% of the

analysis target. The 1st axis responded to Top. 5(Scape

Side slope), Top. 7 (Lower Side slope), Top. 9 (Noses)

and Top. 8 (Side Slope) in the positive direction, and

to Photo. 1 (Paddy Field) in the negative direction.

From this, the 1st axis was interpreted as ‘the axis re-

presenting regional images originating from panoramic

scenery’. The 2
nd
axis respondedmost strongly to Top. 7 (Lo-

wer Side slope) in the positive direction, and was con-

centrated around y=0 for other topographies and re-

gional images. From this, the 2
nd

axis was interpreted

as ‘the axis representing regional images that are phy-

sically close to Yatsuda’. The 3
rd
axis responded to Top.

5(Scape Side slope) in the positive direction, and Top.

7 (Lower Side slope) in the negative direction, and was

concentrated around y=0 for other topographies and

regional images. From this, the 3
rd
axis was interpreted

as ‘the axis representing regional images originating

from vertical positions in topographical units’. The 4
th

axis responded most strongly to Top. 2(Head Scape) in

the positive direction, and was concentrated around

y=0 for other topographies and regional images. Fur-

thermore, the category quantity of all of the regional

images was 0. From this, the 4th axis was interpreted

as ‘the axis representing topographic characteristics of

relatively high elevation and steep slopes’ for regional

images containing ridges. The 5th axis responded the

most strongly to Top. 8(Side Slope) in the positive di-

rection and Top. 7 (Lower Side slope) in the negative

direction, and was concentrated around y=0 for other

topographies and regional images. The category quanti-

ties of the regional images were all 0, the same as the

fourth axis. From this, the 5th axis was interpreted as

‘the axis representing topographical characteristics uni-

que to wooded areas’ for regional images containing

ridges. In the valley group, interpretation was made

using up to the 4
th

axis, which is able to explain

75.96% of the analysis target. The 1
st
axis responded to

Top. 17(Artificial Terrace), Photo. 4 (Wooded Area)

and Top. 9 (Noses) in the positive direction, and to

Photo. 1 (Paddy Field) and Top. 11 (Bottomland) in

the negative direction. From this, the 1st axis was in-

terpreted as ‘the axis representing regional images of

suburban forest where artificial changes are advanced’.

The 2nd axis responded to Top. 8(Side Slope), Photo. 4

(Wooded Area) and Top. 9 (Noses) in the positive di-
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rection, and to Top. 17 (Artificial Terrace) and Photo.

2 (Dry Field) in the negative direction. From this, the

2
nd

axis was interpreted as ‘the axis representing re-

gional images originating from surrounding scenery’.

The 3rd axis responded to Top. 9(Noses) in the positive

direction and to Photo. 3 (Farm Road) and Top. 8

(Side Slope) in the negative direction. The 4
th
axis re-

sponded to Top. 9 (Noses) in the positive direction and

to Top. 8 (Side Slope) in the negative direction. If the

category quantities are compared, Photo. 2 (Dry Field)

and Top. 9 (Noses) exhibit different layout tendencies.

This exhibits the same trend as the 4
th
axis. From this,

the 3
rd
and 4

th
axes are interpreted as ‘axes represent-

ing regional images originating from topographical cha-

racteristics’.

(2) Using the Qualification Theory III of the Relationship

between the Vegetation and the Regional Image: In the

ridge group, interpretation was made using up to the

4
th
axis, which is able to explain 66.88% of the analysis

target. The 1st axis responded to Photo. 4 (Wooded

Area) and vg. 18(Bamboo Grove) in the positive di-

Table 1. Using the characteristic value, the contribution, the accu-

mulated contribution and the correlation coefficient in the

selecting the target axis; upper is the ridge group, lower

is the valley group

Ridge

(One)

Characteristic

value

Contribution

(%)

Accumulated

contribution(%)

Correlation

coefficient

1st axis 0.7522 16.72 16.72 0.8673

2nd axis 0.5516 12.26 28.92 0.7427

3rd axis 0.5334 11.85 40.83 0.7303

4th axis 0.5000 11.11 51.94 0.7071

5th axis 0.5000 11.11 63.05 0.7071

Valley

(Yato)

Characteristic

value

Contribution

(%)

Accumulated

contribution(%)

Correlation

coefficient

1st axis 0.6667 22.22 22.22 0.8165

2nd axis 0.6119 20.40 52.62 0.7823

3rd axis 0.5021 16.74 59.36 0.7086

4th axis 0.4979 16.60 75.96 0.7056

5th axis 0.3881 12.94 88.89 0.6230

Table 2. The category value of the ridge group (upper) and the

valley group(lower); the red hatching is plus, the blue

hatching is minus

Ridge

(ONE)
1st axis 2nd axis 3rd axis 4th axis 5th axis

Photo. 1 —1.2397 0.2692 0.7936 0.0000 0.0000

Photo. 2 0.9192 1.1044 —0.1988 0.0000 0.0000

Photo. 3 —0.3195 —0.9012 —1.4535 0.0000 0.0000

Photo. 4 1.3738 —1.7806 1.4900 0.0000 0.0000

Top. 2 1.4336 —1.1447 —1.3535 7.8598 —0.5700

Top. 5 2.1226 1.3820 5.4584 1.2744 1.1522

Top. 7 1.8223 10.6916 —2.9808 0.6955 —6.5175

Top. 8 1.5114 1.2226 —1.6790 —0.5470 6.6407

Top. 9 1.7289 —0.0618 1.5659 —0.4342 —0.3735

Top. 11 —0.7882 0.0912 0.1094 0.0990 0.0820

Top. 17 0.9798 —0.6379 —0.5394 —1.0392 —0.8607

Valley

(Yato)
1st axis 2nd axis 3rd axis 4th axis 5th axis

Photo. 1 —0.7909 0.4231 0.3282 —0.3282 0.4231

Photo. 2 0.9305 —1.6073 1.2674 —1.2674 —1.6073

Photo. 3 0.1404 —0.7104 —1.7930 1.7930 —0.7104

Photo. 4 2.2824 1.9232 —0.0256 0.0256 1.9232

Top. 8 0.5817 1.9597 —1.7905 —1.7905 —1.9597

Top. 9 2.0261 1.7681 3.1521 3.1521 —1.7681

Top. 11 —0.5432 —0.2115 0.1506 0.1506 0.2115

Top. 17 2.3741 —1.9168 —0.7680 —0.7680 1.9168

rection, and to Photo. 1 (Paddy Field) in the negative

direction. From this, the 1
st
axis was interpreted as ‘the

axis representing regional images originating from pa-

noramic scenery’. The 2
nd

axis responded to vg. 18

(Bamboo Grove) and vg. 33(Urban Area) in the posi-

tive direction, and to vg. 13(Quercus acutissima Ca-

rruth-Quercus serrata Murray) and Photo. 4 (Wooded

Area) in the negative direction. From this, the 2
nd

axis

was interpreted as ‘the axis representing suburban for-

est where ideal management is performed’. The 3
rd
axis

responded to vg. 33 (Urban Area) and Photo. 3(Farm

Road) in the positive direction, and to vg. 18(Bamboo

Grove) in the negative direction. From this, the 3
rd
axis
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Table 3. Using the characteristic value, the contribution, the accu-

mulated contribution and the correlation coefficient in the

selecting the target axis; upper is the ridge (One) gr-

oup, lower is the valley group

Ridge

(One)

Characteristic

value

Contribution

(%)

Accumulated

contribution(%)

Correlation

coefficient

1st axis 0.7264 20.75 20.75 0.8523

2nd axis 0.5639 16.11 36.87 0.7509

3rd axis 0.5504 15.73 52.59 0.7419

4th axis 0.5000 14.29 66.88 0.7071

5th axis 0.4496 12.84 79.72 0.6705

Valley

(Yato)

Characteristic

value

Contribution

(%)

Accumulated

contribution(%)

Correlation

coefficient

1st axis 0.6437 14.30 14.30 0.8023

2nd axis 0.6047 13.44 27.74 07776

3rd axis 0.5404 12.01 39.75 0.7351

4th axis 0.5000 11.11 50.86 0.7071

5th axis 0.5000 11.11 61.97 0.7071

was interpreted as ‘the axis representing proximity to

urban residents’. The 4
th

axis responded to vg. 13

(Quercus acutissima Carruth-Quercus serrata Murray)

and vg. 33 (Urban Area) in the positive direction, and

to vg. 25 (Dry Field Weed) in the negative direction.

Furthermore, the category quantities of all of the re-

gional images were 0. From this, the 4th axis is in-

terpreted as ‘the axis representing regional images ori-

ginating from vegetation structure’.

In the valley group, interpretation was made using up to

the 5
th

axis, which is able to explain 61.97% of the analysis

target. The 1st axis responded to vg. 15(Crypomeria japonica

(L.f.)D. Don.-Chamaecyparis obtuse (Siebold et Zucc.) Endl.-

Chamaecyparis pisifera (Siebold et Zucc.) Endl.), vg. 25 (Dry

Field Weed), and Photo. 4 (Wooded Area) in the positive di-

rection, and to vg. 31 (Developed Land) in the negative

direction. From this, the 1
st
axis was interpreted as ‘the axis

representing suburban forest where ideal management is per-

formed’. The 2
nd

axis responded to vg. 25(Dry Field Weed)

and vg. 33(Urban Area) in the positive direction, and to vg.

13(Quercus acutissima Carruth-Quercus serrata Murray), vg.

Table 4. The category value of the ridge group (upper) and the

valley group(lower); the red hatching is plus, the blue

hatching is minus

Ridge

(ONE)
1st axis 2nd axis 3rd axis 4th axis 5th axis

Photo. 1 —0.8494 —0.7906 —0.7826 0.0000 —0.7826

Photo. 2 0.1471 1.1709 —0.6369 0.0000 —0.6369

Photo. 3 —0.5084 0.2961 1.6391 0.0000 1.6391

Photo. 4 2.0768 —1.6901 0.3291 0.0000 0.3291

vg. 13 1.3342 —2.4805 —0.9358 3.6734 0.9358

vg. 18 1.9531 2.4274 —1.6511 0.4737 1.6511

vg. 23 —0.6230 —0.0581 —0.2602 —0.3029 0.2602

vg. 25 1.4542 —0.4911 1.3799 —1.5610 —1.3799

vg. 33 —0.7517 1.8098 2.9432 3.9453 —2.9432

Vally

(Yato)
1st axis 2nd axis 3rd axis 4th axis 5th axis

Photo. 1 —0.8494 —0.3763 —0.2217 0.0000 0.0000

Photo. 2 0.1471 1.2135 1.8871 0.0000 0.0000

Photo. 3 1.0588 1.0115 —1.2629 0.0000 0.0000

Photo. 4 1.9470 —2.1508 0.7015 0.0000 0.0000

vg. 13 —0.0494 —1.6194 0.8270 1.9548 —0.3114

vg. 15 5.2288 —2.7201 —3.4747 —2.9151 0.1000

vg. 18 —0.8621 0.8088 —2.7036 2.3644 —1.4911

vg. 23 —0.1992 0.1036 0.1324 —0.8750 —0.1392

vg. 25 2.2705 2.0017 0.8229 2.3007 1.6696

vg. 31 —2.9552 —1.7968 —2.7446 0.3299 13.2997

vg. 33 —0.4288 1.7577 0.5595 —0.3754 0.4457

15 (Crypomeria japonica (L.f.)D. Don.- Chamaecyparis obtuse

(Siebold et Zucc.) Endl.- Chamaecyparis pisifera (Siebold et

Zucc.) Endl.) and Photo. 4 (Wooded Area) in the negative

direction. From this, the 2
nd

axis was interpreted as ‘the axis

representing suburban forest where urban development has

advanced’. The 3
rd
axis responded to Photo. in the positive di-

rection, and to vg. 15(Crypomeria japonica (L.f.)D. Don.-

Chamaecyparis obtuse (Siebold et Zucc.) Endl.- Chamaecy-

paris pisifera (Siebold et Zucc.) Endl.), vg. 31 (Developed

Land)and vg. 18(BambooGrove)in the negative direction.

From this, the 3rd axis was interpreted as ‘the axis represent-

ing regional images originating from surrounding scenery’.
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The 4
th
axis responded to vg. 18(BambooGrove), vg. 25 (Dry

Field Weed)and vg. 13(Quercus acutissima Carruth-Quercus

serrata Murray) in the positive direction, and to vg. 15

(Crypomeria japonica (L.f.)D. Don.- Chamaecyparis obtuse

(Siebold et Zucc.) Endl.- Chamaecyparis pisifera (Siebold et

Zucc.) Endl.) in the negative direction. Furthermore, the ca-

tegory quantities of all of the regional images were 0. The 5
th

axis responded most strongly to vg. 31(Developed Land) in

the positive direction, and responded to vg. 18(Bamboo Gro-

ve) in the negative direction. When the category quantities

are compared, the same trends can be seen in the 5th axis

and the 4
th
axis. From this, the 4

th
and 5

th
axes are interpret-

ed as ‘axes representing regional images originating from veg-

etation structure’.

(3) Using the Qualification theory III of the Relationship

between the L.U. and the Regional Image: In the ridge

group, interpretation was made using up to the 2
nd

axis,

which is able to explain 94.81% of the analys is target. The

1
st
axis responded to L.U.3317(Urban Area-Artificial Terrace)

and Photo. 3 (Paddy Field) in the positive direction, and to

L.U.2505 (Dry Field Weed-Scape Side slope), L.U.2509 (Dry

Field Weed-Noses), L.U.2508 (Dry Field Weed-Side Slope),

Photo. 2 (Wooded Area), and L.U.1817 (BambooGrove-Arti-

ficial Terrace) in the negative direction. From this, the 1st ax-

is was interpreted as ‘the axis representing regional images

ori- ginating from secondary forests and secondary grass-

lands’. The 2nd axis responded to L.U.2505(Dry Field Weed-

Scape Side slope), L.U.2506 (Dry Field Weed-Upper Side-

slope) and L.U. 1311 (Quercus acutissima Carruth-Quercus ser-

rata Murray- Bottomland) in the positive direction, and to L.U.

1308 (Quercus acutissima Carruth-Quercus serrata Murray-

Side Slope), L.U.2307 (Paddy Field Weed-Lower Side slope),

L.U. 1805 (Bamboo Grove-Scape Side slope) and L.U. 1811

(Bamboo Grove-Bottomland) in the negative direction. From

this, the 2
nd

axis was interpreted as ‘the axis representing re-

gional images originating from primary production’. From the

scatter diagram with the 1
st
axis arranged along the x-axis

and 2
nd

axis arranged along the y-axis, it is clear that Photo.

3(Paddy Field); L.U. 3317(Developed Land-Artificial Terra-

ce) and Photo. 4 (Farm Road); and L.U. 2511 (Dry Field

Weed- Bottomland) and L.U. 2311 (Paddy Field Weed-Bo-

ttomland) have similar tendencies. Furthermore, this indicates

that L.U. 3317 (Developed Land-Artificial Terrace), L.U.

2308 (Paddy Field Weed- Side Slope), and L.U. 2317 (Paddy

Field Weed-Artificial Terrace), which are arranged around

the origin (0,0), have almost no effect on the characteristics

of the regional images. In the valley group, interpretation was

made using up to the 2
nd

axis, which is able to explain

85.06% of the analysis target. In the 1st axis, few L.U. or re-

gional images responded strongly in the positive direction, and

were concentrated around the origin(0,0) In the negative di-

rection, L.U. 1517(Crypomeria japonica (L.f.)D. Don.-Cha-

maecyparis obtuse (Siebold et Zucc.) Endl.- Chamaecyparis

pisifera (siebold et Zucc.) Endl.-Artificial Terrace) responded

the most strongly, followed by the responses of L.U.2309 (Pa-

ddy Field Weed–Noses), L.U.1308 (Quercus acutissima Ca-

rruth- Quercus serrata Murray-Side Slope) and Photo. 2

(Wooded Area) From this, the 1st axis was interpreted as ‘the

axis representing regional images originating from surrounding

scenery’. In the 2
nd

axis, L.U. 1511(Crypomeria japonica (L.f.)

D. Don.-Chamaecyparis obtuse (Siebold et Zucc.) Endl.- Cha-

maecyparis pisifera (Siebold et Zucc.) Endl.–Bottomland)

and L.U. 2517 (Dry Field Weed-Artificial Terrace) exhibited

scattering separated from the other L.U. and regional images

in the positive direction. From this, the 2
nd

axis was in-

terpreted as ‘the axis representing regional images originating

from landused for agriculture’. From the scatter diagram with

Table 5. Using the correlation ratio, the contribution, the accu-

mulated contribution and the Chi-square value in the

selecting the target axis; upper is the ridge (One) gr-

oup, lower is the valley group

Ridge

(One)

Correlation

ratio

Contribution

(%)

Accumulated

contribution(%)

Chi-square

value

1st axis 0.5994 61.65 61.65 61.2176

2nd axis 0.4396 33.16 94.81 29.5338

3rd axis 0.1739 5.19 100.00 4.2240

Valley

(Yato)

Correlation

ratio

Contribution

(%)

Accumulated

contribution(%)

Chi-square

value

1st axis 0.6093 61.70 61.70 45.9304

2nd axis 0.3749 23.36 85.06 14.9917

3rd axis 0.2998 14.94 100.00 9.3243
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Fig. 6. The scatter plots with the X axis placed on the 1
st
axis

and the Y axis placed on the 2nd axis; upper is the ridge

(One) group, lower is the valley group.

the first axis arranged along the x-axis and second axis ar-

ranged along they-axis, it is clear that Photo. 3(Paddy

Field); L.U. 1311 (Quercus acutissima Carruth-Quercus ser-

rata Murray-Bottomland), L.U. 1808 (Bamboo Grove-Side

Slope), L.U. 1809 (Bamboo Grove- Noses), L.U. 3311 (Urban

Area-Bottomland), L.U. 2301 (Paddy Field Weed- Crest

Slope), and Photo. 4 (Farm Road); Photo. 1 (Dry Field) and

L.U. 1308 (Quercus acutissima Carruth-Quercus serrata Mu-

rray-Side Slope); and Photo. 2 (Wooded Area) and L.U.

2309 (Paddy Field Weed-Noses) have similar tendencies.

Ⅳ. Discussions

This paragraph summarizes the interpretation of the axes

obtained using The Quantification theory Ⅲ and the Dual-

Scaling Method. When viewed topographically, the regional

images of ridges exhibited characteristics of ‘panoramic sce-

nery’, ‘physical proximity to Yatsuda’, and ‘wooded areas’, whe-

reas the regional images of valleys exhibited characteristics of

‘Suburban forest with advanced artificial changes’ and ‘su-

rrounding scenery’. This is thought to be due to the Kuroka-

wa Area consisting of alluvial lowlands along the watersheds

of plateaus and small rivers, and being artificially formed as

appropriate for this natural process (Matsui et al., 1990)

When viewed in terms of vegetation, the regional images of

ridges exhibited characteristics of ‘panoramic scenery’, ‘subur-

ban forest where ideal management is performed’, and ‘pro-

ximity to urban residents’, whereas the regional images of val-

leys exhibited characteristics of ‘suburban forest where ideal

management is performed’, ‘suburban forest where urban de-

velopment has advanced’, and ‘surrounding scenery’. This is

thought to be because the Kurokawa Area is a suburban for-

est formed from populations of Sawtooth Oak that had come

to be used for fuelwood plantation and rice paddies and dry

fields where forest land usage had been reduced or abandoned

(Matsui et al., 1990) When viewed in terms of L.U., the re-

gional images of ridges exhibited characteristics of ‘secondary

forests and secondary grasslands’ and ‘primary production’,

whereas the regional images of valleys exhibited character-

istics of ‘surrounding scenery’ and ‘agricultural use’. This re-

sult indicates that L.U. is a significant combination with mi-

crotopography and vegetation, and is a high-order system for

enabling the current state of suburban forest to be grasped.

Based on Kikuchi et el. (2007), investigation of the relation-

ship between natural information and cultural information us-

ing statistical methods is able to quantify the awareness of

city dwellers in regards to suburban forest, and L.U. is able to

create an even higher order system for grasping the current

state of suburban forest. Since the establishment of the fun-

damental plan for promoting geographical spatial information

activities was enacted, progress has been advancing in turn-

ing a variety of environmental information into GIS. By link-

ing the awareness of city residents regarding suburban forest

and positional information of spatial evaluations using GIS

with existing environmental information databases, it is

thought that extremely useful information can be provided

even for suburban forest reform plans. The environmental in-

formation data used in this research still needs investigation

into the accuracy of the reform year and analysis scale. In the

future, in addition to investigating the accuracy of this data,

work aimed at enacting reform plans will progress to create a
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nearby natural environment for city residents while conserv-

ing the regional image of the Kurokawa area.
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