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Ecological Evaluation of Land Use in Sapporo Area
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Fig. 1. Outline of the main part of Sapporo area
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Table 1. Maps as information source in the main part of Sapporo area

Item Map name (Scale) Publishing organization (Year)
. Land use Topographic maps Geographical Survey Institute
(1/25-000) (1086)

Potential natural

Vegetation Maps for main part of

Sapporo City
1973)

vegetation Sapporo area (1/50,000)
Soil Soil Map for Ishikari river system Hokkaido Development Bureau
(1/200,000) (1987
Landforms Geologic maps Geological Survey of Hokkaido
(1/50,000) (1956)
Table 2. Information sources in the wide Sapporo area
Item Information source Publishing organization (Year)
Land use Digital national information Geographical Survey Institute
(File No.: KS-200) (1976
Soil and Landforms Digital national information Geographical Survey Institute
(File No.: KS-156-1) (1975)

Potential natural

vegetation (Scale: 1/500,000)

Vegetation of Japan, Hokkaido

Shibundo Co., Itd
(1988)
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Table 3. Category name and number of mesh in the main part of Sapporo area

Item and Category

Rate to tgtal mesh*
(v]

Number of mesh

Land use
1. Paddy field
2. Upland field
3. Grass land
4. Unused land
5. Forest
6. Town
7. Others
Potential natural vegetation
1. Elm forest
Ash forest
Alder forest
Oak forest
Oak-Maple forest
Linden-Katsura forest
Mixed forest
Reed swamp

bt e T A i

Molinia-Sphagnum bog

Soil

Sand dune regosols

Lowmoor peat soils
Transitional-High moor peat soils
Gley lowland soils

Gray lowland soils

Brown lowland soils

IR o

Eutric brown forest soils
8. Andosols
Landforms
1. Sand dune
Low moor
Transitional-High moor
Lowland
Alluvial fan
Plateau-Hills
7. Mountains

NS I )

7 1.1
89 13.9
53 8.3
59 9.2

163 25.4
255 39.8
15 2.3
106 16.5
82 12.8
104 16.2
92 14.4
100 15.6
11 1.7
41 6.4
64 10.0
41 6.4
65 10.1
70 10.9
38 5.9
53 8.3
86 13.4
131 20.4
70 10.9
128 20.0
75 11.7
61 9.5
43 6.7
172 26.8
56 8.7
164 25.6
70 10.9

* 641 mesh
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380 EEEAFRFHRICE B1TE $45
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Table 4. Category score, range and correlation ratio in the main part of Sapporo area

Item and Category “ z =
Score Range Score Range Score Range
Potential natural vegetation
1. Elm forest 0.3148 2.1806 1.0210 1.6275 1.5105 3.0257
2. Ash forest 0.7092 —0.4520 —0.6754
3. Alder forest 0.3507 0.0626 —0,9456
4. Oak forest —0.2177 —0.1140 0.4947
5. Oak-Maple forest —0.9693 —0.4121 0.2499
6. Linden-Katsura forest —0.5465 0.2977 0.8123
7. Mixed forest —1.4713 —0.5503 0.5207
8. Reed swamp 0.4557 0.2838 —1.5152
9. Molinia-Sphagnum bog 0.6374 —0.6064 —0.2489
Soil
1. Sand dune regosols —0.2292 0.7870 —0.6723 2.4740 0.4618 (.8512
2. Lowmoor peat —0.0524 —0.2660 0.3985
3. Transitional-Highmoor 0.1922 —1.8050 0.2661
4. Gley lowland soils —0.3203 —0.0424 —0.1408
5. Gray lowland soils —0.1765 0.2640 0.0858
6. Brown lowland soils —0.2796 0.0077 —0.2177
7. Eutric brown forest 0.2902 0.3402 —0.3548
8. Andosols 0.4667 0.6990 0.3170
Landforms
1. Sand dune 0.1945 1.4766 —0.3175 1.0721 1.2073 2.0295
2. Low moor 0.4557 —0.3793 1.3369
3. Transitional-High moor 0.3254 0.1542 0.9970
4. Lowland 0.4752 0.2129 —0.5340
5. Alluvial fan 0.3906 0.6928 —0.0334
6. Plateau-Hills —0.5481 —0.0685 —0.6926
7. Mountains —1.0014 —0.3411 —0.1097
Correlation ratio (%) 0.5906 0.3608 0.1057
Table 5. Mean value of mesh score for different land uses
Land use
Axes
Paddy Upland Grass Unused Forest Town Others
A 0.6358 0.4887 0.8705 0.5385 —1.2676 0.2724 0.5763
Z, —0.5851 —0.0807 —0.9390 —1.0077 —0.2163 0.6494 —0.6549
Zs —0.7713 —0.6823 —0.0106 0.4256 —0.0184 0.1361 0.6583
ot sd b, BICHBI S el e i< %,

L, BR#MLE LCoOKE M- BHEOfE, Fi
LEDMMEDERRTOT, ZhbmEEIHRX
Wiz b, HHFFABMESEOH JIEIMR % B
Bzd 5 2, Table5 DEX BT, 2z, 2z,
2D 3ENC L B3R LR ERDI-DHFig.2 TH

THFIH~— 2 O L3S L TFERic> 3-8
3, 2, L FENDRBETRT S, ZORKX IR
FEIMOLHFIF L, [FRM], [Few], [KH-
e ¥H], [ X o] od4onF L bk
MNE2NDDXELHTH D, Tabled DFEEILIZ,
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Fig. 2. Discrimination of land use in the main part
of Sapporo area
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Table 7. Index of ecological potential for each

category of potential natural vegeta-
tion

Category for potential Mean value of soil Ecological

MEOKBNMIEOKRC LD L, 1EBOLY YD natural vegetation productivity class  potential
ABERRAMESBATS D, HHFMEONIIC 6 Linden-Katsura forest 2.09 (high)
T HENRELREWT EARI A, L1 1. Elm forest 2.42
BWorT o) —HEOANIES L s THRESh 7. Mixed forest 2.44
TS, EREERE L b e O e forest L
B L5 L h s, AEONEYL VER e B
L BEHRIED 77 = ) —HOFsLefT o7 O Reedswamp 3.03
®, I TREREROMALE 25 b0 LHEE ;2382: jg
ERCERL, SBER %Eiﬁm—?i@%igig 9. Molinia-Sphagnum bog 3.57 (low)
HWERDHZER LY, ThThoOBERREER

Table 6. Mesh numbers belonging to each soil productivity class
' Soil productivity Category No. for potential natural vegetation
class 1 2 3 4 5 6 7 8 9
62 13 57 7 48 10 22 6 3
43 22 43 70 50 1 17 47 11

4 1 48 4 18 0 0 0 8 26
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ERERIIZIR & h 7 AL E B R 2 & [RIR A e LI B
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ED X ERCBEEL CHI S hADrEa L
Voo FHEHoTeTF—&E N T Y) —{LL, EHF S
Y- BT B3k AvvaBEZTDL Ay H
(5,826 ED X T B REREG LR LizDh Table 9
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+HFHorF Ty — 36 EETHD, HRTE
HoHT =) —8Ih 120w, ChEELH
RGO LA 7 7 1 AT, MEEEHRBEHI
RTEHT, MEHEEGIRTV 5D TH B, HH
BEAyra06ET Bh®, KE HBEZhiC
BT\ B, HEHIT154 2 vy o aThD, FIRE
ERDWBA £ va X bbbl BLiX 5
Et+ o EEROERNBMSIECH D, F0H
DOFLIRET & % 0 A O ZB Fe#F i bic X 5 L)
AN SENRT W edThHD, FiKEID
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BEHREERS 72 ) —HEIREY, K
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Table 8. Relations between land use and potential natural vegetation

Potential natural Land use

vegetation Paddy Upland Grass Unused Forest Town Others
6. Linden-Katsura 0 0 0 0 7 4 0
1. Elm forest 0 2 0 0 5 97 2
7. Mixed forest 0 0 0 0 37 2 0
3. Alder forest 1 35 9 6 5 47 1
5. Oak-Maple forest 1 6 0 3 71 17 0
8. Reed swamp 2 15 10 10 0 24 0
4. Oak forest 0 9 5 8 32 39 2
2. Ash forest 3 18 11 21 3 18 9
9. Molinia-Sphagnum bog 0 4 18 11 0 6 1
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Table 9. Category name and number of mesh in the wide Sapporo area

Item and Category Number of mesh Rate to tgjal mesh”
Land use
1. Paddy field 1,137 19.5
2. Upland field-Orchad 638 11.0
3. Forest 3,428 58.8
4. Unused 196 3.4
5. Town 154 2.6
6. Others 273 4.7
Potential natural vegetation
1. Hornbeam-Oak association 854 . 14.7
2. Spruce-Oak association 1,998 34.3
3. Elm-Katsura association 88 1.5
4. Lilac-Ash association 2,087 35.8
5. Willow-Water sield association 356 6.1
6. Oak-Glenia association 59 1.0
7. Spruce-Birch association 368 6.3
8. Maple-Linden association 16 0.3
Soil
1. Sand dune regosols 112 1.9
2. Volcanogeneous regosols 1,211 20.8
3. Andosols 448 7.7
4. Brown forest soils (1) 1,501 25.8
5. Brown forest soils (II) 770 13.2
6. Brown lowland soils 253 4.3
7. Gray lowland soils 339 5.8
8. Gley lowland soils 315 5.4
9. Upland soils 189 3.2
10. Transitional-Highmoor peat soils 228 [ 3.9
11. Lowmoor peat soils 375 6.4
12. Others 85 1.5
Landforms
1. Major and medium relief mountaions 840 14.4
2. Minor relief mountains-Piedmont 1,249 21.4
3. Major relief hills 598 10.3
4. Minor relief hills 254 4.4
5. Loam plateau 887 15.2
6. Sand and gravel plateau 182 3.1
7. Alluvial fan lowland 853 14.6
8. Deltaic lowland 769 13.2
9. Others 194 3.3
* 5,826 mesh

Oak) BENERMNIZE {, ok RREHI-SM B EgEME (Brown forest soil) o I (Bijh)

THY 7.3 X35 (Hornbeam-Oak) BE&EH I GRE) T39%% 5%, fivCHLRTES ¢t

SRIZHE T 2, R bRt KWK KB (Vol
TEI12 A7 =) —GE LA, LS canogeneous regosols) 3%\, % DI (3REEHY
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TeENEENR T 5,

HEOI» T o v —Tit, NEKILM . ILE
(Minor relief mountains-Piedmont) 23& $ %<,
m — A &H (Loam plateaw), ERMsi{E# (Allu-

vial fan
medium

lowland), Atk (Major and
relief mountains), = A M # & #h
(Deltalic lowland) 23§tV T\ 5,

BEoss =y -, TfliAELNGEEE

LLCHBMITEOHE XTI R, Tablel
Rt ) —HE, vy, HEEAE LR
7o
HEEENEEL L0 TRISEETELRS
A, T THAEBEEA0.1 M EoEk o 1o 2 R
) FCORRYRLI, 18 (2) Ov v oRHE
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ERO 1 B TcRBEIRBENRRKTCH Tz & E

Table 10. Category score, range and correlation ratio in the wide Sapporo area

Item and Category o 2
Score Range Score Range
Potential natural vegetation
1. Hornbeam-Oak 0.1602 1.8901 0.0750 1.2397
2. Spruce-Oak 0.3572 0.2603
3. Elm-Katsura 0.4337 0.2174
4. Lilac-Ash —0.3980 —0.2371
5. Willow-Watersield —0.6482 —0.4605
6. Oak-Glenia 1.1013 —0.9059
7. Spruce-Birch 0.3271 0.3338
8. Maple-Linden —0.7888 —0.8731
Soil
1. Sand dune regosols —0.6489 2.0168 0.3498 1.9060
2. Volcanogeneous regosols 0.5793 0.0434
3. Andosols —0.0426 —0.4108
4. Brown forest soils (1) 0.4133 —0.1526
5. Brown forest soils (II) 0.4962 —0.1301
6. Brown lowland soils —0.2960 —0.5204
7. Gray lowland soils —1.0924 0.2620
8. Gley lowland soils —1.4195 0.6829
9. Upland soils —0.4300 0.0301
10. Transitional-Highmoor —1.2616 0.7678
11. Lowmoor peat soils —0.9538 0.4405
12. Others —0.1779 —1.1382
Landforms
1. Mountains*! 0.6650 2.0151 0.1123 0.7620
2. Mountains**-Piedmont 0.6897 0.1335
3. Major relief hills 0.5732 0.0372
4. Minor relief hills 0.1745 —0.0377
5. Loam plateau 0.2727 —0.3533
6. Sand and gravel plateau 0.0896 —0.2758
7. Alluvial fan —1.3254 0.3438
8. Deltaic lowland —1.0205 —0.1591
9. Others —0.7730 —0.4182
Correlation Ratio (72 0.7093 0.1636

*1 with major and medium relief

*2 with minor relief
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Fig. 3. Discrimination of land use in the wide
Sapporo area
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Summary

Characteristics of the current land use in the
main part of Sapporo area (Fig.1) were evaluated
on the basis of the third mesh data (about 1km X
1km) in regard to potential natural vegetation type,
soil type and landform type.

1. On calculation by Hayashi’s quantification
method II, using land use type as the outside crite-

rion, potential natural vegetation showed a maxi-
mum contribution to the discrimination of land use
type at the lst axis having the greatest correlation
ratio.

2. By the use of the averaged mesh score of
three solutions to the 3rd axis, the land use in the
main part of Sapporo area was divided into four
groups comprising seven types.

3. Potential natural vegetation types were ran-
ked on the basis of ecological potential value which
is equal to the averaged value of soil productivity
class for each potential natural vegetation type.

4. Town area was distributed widely throughout
the meshes with large ecological potential and those
with small potential, whereas most of agricultural
area (paddy field, upland field and grass land) in
the meshes with small ecological potential.

5. As a result of applying Hayashi’s quantifaca-
tion method II to the land use type in Sapporo area
in a broader sense, each land type was relatively
simply discriminated by the difference of land eleva-
tion.



