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Table 1. The change of land use since 1896
(shown by Numbers of mesh)

Use of land 1896 19186 1935 1960 1971
Urban area 15 52 86 207 332
Field 213 395 366 312 213
Rice pad 5 86 146 137 97
Orchard 0 23 21 14 12
Waste land 72 56 38 8 39
Forest 294 108 76 55 43
River or marsh 141 20 7 7 4
Total 740 740 740 740 740

% Data are from 740 meshes in survey area and represent the largest land use in each mesh.

Urban area Rice pad
l Field or orchard Waste land Forest River or Marsh
1896 | | . R
1916
1935
1960
1971

Fig. 1. Process of land use change (1896--1971)
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Table 3. Composition of space in each land use classification (%)
Use of land Tree covered Grass Bare Water and the others  Total
Site for traffic 4.8 5.1 90.1 — 100%
Privately owned space 17.1 42.1 40.4 0.4 100
Public facility or housing estate 9.3 39.8 48.6 2.3 100
School or institute site 13.9 41.4 43.3 1.4 100
Temple or church site 38.9 27.3 33.8 — 100
Park 30.1 36.3 32.3 1.3 100
The other site opened for public 21.1 36.8 42.1 — 100
Waste land in urban — 83.1 16.9 — 100
Under development — 44.3 55.7 — 100
The other waste land — 87.8 12.2 — 100
River — 46.0 19.9 3.1 100
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Table 4. Distribution of tree covered area in land uses
Use of land Within DID Without DID Total
Site for traffic 136 ha 8.1% 42ha 4.5% 6.8%
Rrivately owned space 441 26.3 242 25.9 26.1
Public facility or housing estate 36 2.1 13 1.4 1.9
School or institute site ) 62 3.5 18 1.9 3.1
Temple or church site 15 0.9 15 1.6 1.1
Park 57 3.4 55 5.9 4.3
The other site opened for public 12° 0.7 0 0.0 0.5
Forest 923 55.0 550 58.8 56.2
Total 1682 100.0 935 100.0 100.0
Table 5. Distribution of grass covered area in land use

Use of land Within DID Without DID Total
Site for traffic 50 ha 2.2% 141 ha 2.0% 2.0%
Privately owned space 856 38.3 820 11.5 18.0
Public facility or housing estate 140 6.3 70 1.0 2.2
School or institute site 151 6.8 38 1.2 2.5
Temple or church site 14 0.6 7 0.1 0.2
Park 68 3.0 67 0.9 1.4
The other site opened for public 17 0.8 4 0.1 0.2
Waste land in urban 250 11.2 868 12.2 12.0
Under debelopment 56 2.5 527 7.4 6.2
The other waste land 64 2.9 1119 15.7 12.6
Agricultural land 480 21.5 3189 44 .5 39.2
River 86 3.9 244 3.4 3.5
Total 2232 100.0 7144 100.0 100.0
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Table 6. Intercorrelation in each space indices
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Space indices * [ 1) 2) 3) & 5 6 1) 8 9 1 W) B 1 W 1 1w W 1 19 n N n 7
1 Nobuldingarea | 180 o B
2) Open space 81w
3) Green covered land A 1w
4) Tree covered land 204 8 10
5) Grass covered land 67 8 82 -2 1w
6) Bare -8B -4 -8 -2 -6 1.0
7) Publicopenspacel |—.1 ~.06 —.8 .06 -2 18 1.0
8) Public open space 2 6l 8 3% 4 -5 B 1Ll
9) Natural area g8 82 3N £ -0 -3 " 10
10) Waste land E 2 40 -6 8 -2 -% -1 ¥ LE
Wetelnd det| B R AL -5 @B -U -0 -6 B 10
12) Site for traffic ~-% -8 -8 -4 -2 4 -8 -8 - -7 -1 10
13) Privately owned space |[—.8 ~.57 —-51 -2 -3% % -13 -8 -6 -39 -8B 4L 10
W) bl facliyor |-~ -2 - -4 B M M -D -1 a2 M - L
15} School or institute site [—.06 ~.01 —.04 02 -0 0 80 6 -8 -3 -4 —08 -.07 -0 1.0
16) Temple or church site [—10 —~.8 —-.09 8 -13 .M .16 0 -0 -0 -8 M M-8 05 1.00
17) Park =0 0 -u 18 -~ 6 52 5 -5 -4 -12 -2 -6 8 -0 08 L0
18) Waste land in urban A7 Bl 4 -8 5 -0 -9 -8B -1 N A B -0 -2 -8 -8 -1 1.0
19) Under development BN M B o6 B -0 -1 0 00 81 -8 -32 -6 -0 —.05 —.07 -6 100
2} The other waste land A2 M 39 06 B -3 -8 GBS 8 M -3¥% -3 -0 -0 -7 -9 -0 B0
2) Agiculturat land 8 .53 6 -9 % -8 -7 .64 6 00 -8 -4 -H -6 -8 LB -1 -6 -7 .03 1.0
2) River 8% 00 -8 5 06 -0 A0 - -6 -0 -0 0 - -0 B o-0© 0 2 - LK
2) Forest 37 A 4 20 -1 =N -3 4 HOWw o0 -3% -8 -4 H -8B -H -8 6 8 -6 -6 10
* 2) ; 1)—12) 7) ; 14)+15)+16) + the other site apened for public
3) ; 4)+5) 8) ; 7)+21)+22)+23)
4) ; Tota! of tree covered area in 12) ~23) 9) ; 20)+21)+22)+23)
5) ; Total of grass or agricultural land in 12)~22) 10) ; 18)+20)
6) ; Total of bare space in 12) ~20),22}) 11) ; 10)+19)
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Table 7. Factor roading matrix (after V. MAX rotation)
Space indices 1 il Il N v W il Vi h?

1) No building area 77 12 .39 .27 .10 07 —.05 .02 .86
2) Open space .86 17 .30 .25 .10 .05 .03 .01 .93
3) Green covered land .92 15 .00 A9 —~17 —-.02 —.07 —.09 .%
4) Tree covered land 12 9% —.07 —.03 —.05 13 .03 —.08] .9%
5) Grass covered land 84 —.43 .04 21 —13 =10 —.08 -—.04 .96
6) Bare -73 —.12 .36 —.05 .35 .09 .05 .16 .84
7) Public open space 1 —-.07 —.01 —-.10 —.12 .05 .57 72 .33 .99
8) Public open space 2 .84 25 —.13 =.21 .23 18 .16 13 .95
9 ) Natural area .85 260 —.09 .22 25 —.18 =20 —.03 .98
10) Waste land 22 —.05 12 94 —.18 —.03 —.10 ~-.03 .99
11) Waste land + Under development 05 —.10 0 .93 A9 —23 —.01 —.11 —.05 .99
12) Site for traffic -7 =19 —-.08 -.15 —=.06 -.01 —.15 .01 .65
13) Privately owend space -5 -2 -3 =20 -21 —-.10 —.14 -.22 .65
14) Public facility or housing estate —.10 —.06 —.05 —.06 .09 .22 19 .81 77
15) School or institute site 0 —.02 —.05 —.05 -—.07 —.08 94 —.08 .90
16) Temple or church site —.09 02 —.06 —.06 .16 .29 23 —.58 .51
17) Park -0 07 —.07 —.09 05 .88 —.01 —.01| .8
18) Waste land in urban 01 —.2 .27 45 —.57 A7 =17 —.10 .73
19) Under development .05 .05 92 —.09 13 =13 —.01 .02 .90
20) The other waste land .26 A2 —.06 .84 21 —.17 .00 .03 .86
21) Agricultural land 83 —28 -4 —-25 —903 -—-.17 —.20 —.03 .92
22) River 09 —.13 .04 .08 7 A2 =09 —.07 .65
23) Forest .27 .93 .05 08 —03 —.05 —.07 —.01 .95
variance 6.67 246 237 231 146 148 1.72  1.23| 19.70

% 29.0 107 103 10.0 6.4 6.4 7.5 5.4 85.6
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1 2 3 4 5
l123456789012345678901234567890123456789012345678901
] 5
2 WoWoe W 3
3 W LEENE T —=100% 4
1 i o MAX=100% :
5 ¥y [ IR MIN= 0 % 6
6 A homm*mHme B &y B 7
T L5 p8 %A RN MwHa HR*gOo ] RANK()= 020 - 7
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Fig. 2. 9% of green covered land
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Table 8. Space features in each land use district
Use of district %1 E;\iledrigge Spac% Spiecr; ;[;)rveeered cGoI;jleSrSed 22:}1 of
traffic land land
Exclusive residential district 1 8% 13% 79% 15% 51% (352)
Exclusive residential district 2 19 18 64 11 37 (206)
Residential distict 20 19 61 10 35 (191)
Neighborhood commercial district 38 25 37 12 11 ( 15)
Commercial district 37 33 30 7 7 (21)
Semi-industrial district 16 18 65 6 40 ( 84)
Industrial district 18 17 65 3 44 (17)
Exclusive industrial district 9 11 80 5 51 (14)
Other %2 14 9 77 2 34 ( 5)
%1 Mesh is representative of the largest use district in each mesh.
%2 Mainly for other land uses (army, river, etc)
Table 9. Space features in each potential natural vegetation
Main vegetation in mesh % Building fSOp;ace Open Zolfeered go?esrsed Nosil of
coverage  raffic Space land land mes
Elm forest 24% 19% 57% 11% 29% (341)
Ash forest 13 17 70 5 49 ( 61)
Alder forest 9 15 76 7 56 (181)
Oak forest 11 14 75 17 42 (117)
Oak, Maple forest 6 13 80 30 37 ( 60)
Linden, Katsura forest 12 14 74 35 29 ( 23)
Mixed forest 5 12 83 20 54 (12)
Reed swamp 13 16 71 4 50 (81
Molinia bog 5 12 33 66 (23)
Sphagnum bog 11 6 32 4 74 ( 3)
Exclude from survey area 1 14 85 16 39 ( 3)

* Mesh is representative of the largest potential natural vegetation in each mesh.
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Summary

The present paper aimed to seize the quality and quantity of open spaces using the aerial photographs
of the urbanized and intented to urbanized area (area : 22625 ha, population : ca. 1,000,000) in Sapporo.
The results obtained are as follows ;

1 ) The pattern of land use change clearly showed that the greater part of natural spaces had changed
to agricultural land and then to urban area.

2 )In the survayed area there were many agricultural lands and other open spaces which were under
urbanization. In DID (1970), 239% of total open space was privately owned and 209% was used for public
traffic.

3 ) The classified open spaces were intercorrelated to each other and they were analysed by means
of principle componet analysis method and varimax rotation.

From the result of analysis we could interpret the “urbanization” as the first factor of the decrease of
open spaces. The other factors distributed over all classified open spaces and were independent from each
other.

4 ) At and around the center of urbanized area where the population density or building coverage is
high the open space and green space decrease gradualy.

5) The survey areas were classified as follows.

(1)Mainly agricultural lands.

(2)Developing or urbanizing areas.

(3)Residential areas where many natural tree covered spaces are conserved because of topography.
(4)Residential areas where the greater part of open spaces are privately owned.

(5)Central Business District where open spaces and green spaces have already decreased extremely.



