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“Land Suitability Classification and Land Use Planning”

Editor

The volume is a special issue contanining seven articles on the methodology of “land suitability
classification and land use planning” in Japan.

The new “City Planning Act” of 1968 introduced a new zoning system in each municipality, as
a result of which urban zones and sub-divisions inside them were determined. In 1969 the Ministry of
Agriculture and Forestry’s “Act Concerning the Consolidation of Agricultural Areas to be Developed”
put responsibility for agricultural area use planning into the hands of each municipality. The agri-
cultural area lies outside the urban zone covered by the City Planning Act. The “Nationl Land Use
Act” of 1974 facilitated readjustment of land use planning between the city plan and the agricultural
area use plan.

The papers in this volume are an introduction to a special research project on “Development of
a Systems Approach to Technological Methods for the Readjustment of City Plans”. The project
aims at finding a new method of land use planning, and especially of discriminating between urban
zones and agricultural land in city plans.

There are seven papers in this volume:

(1) The first paper is an introduction to the integrated system of land use planning, and explains
some of the new concepts introduced in these articles.
(2) In the second paper, which provides the theoretical background, land suitability classification is
divided into two categories according to the size and the features of the land; district suitability
classification ( chiku-bunkyu) is concerned with the smallest regional unit (district); and area suitability
classification (yochi-bunkyu) is concerned with the smallest unit of land use.
(3) In the third paper, district suitability classification for agricultural land use, based on Principal
Component Analysis (PCA), is described, using Sakura City in Chiba Prefecture as an example.
(4) In this paper, district suitability classification for urban land use (based on PCA), is described
again using Sakura City as an example. Synthesized district suitability for agricultural and urban
land use is also described.
(5) Area suitability classification aims at finding a background for a suitable land use plan. A urit
of area is taken in this paper to be 100mX100m. Again the study area is Sakura City. The
Quantification Theory Type 1 (developed by Hayashi) is used to derive the area evaluation function.
(6) The sixth paper shows how to determine the planning target for agriculture in each district,
based on the results of district suitability classification. The interregional linear programming method
is used for target determination. Again, Sakura City is used as an example.
(7) The last paper describes the method of land use planning, based on the destrict planning targets
exalained in the sixth paper and the results of area suitability in the fifth paper. This time the
example is Chiryu City in Aichi Prefecture.

Thus, three papers (3,4,5) discuss land suitability classification as a basic diagnostic process
of land use planning. And the last two papers are concerned with the methodology of the design
process of land use planning, in non-physical and in physical terms.
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Abstract

Most municipalities in Japan have several land use plans: a City Plan for city zoning, an Agricul-
tural Promotion Distric Plan for zoning of agricultural land, and so forth; but there is no suitablly
comprehensive land use plan. This may be a major cause of the increasing sprawl around cities.

In order to achieve suitable land use in cities and rural regions, readjustment of such land use
plans is important in rural planning.

The present paper summarises a special research project on “Development of a Systems Approach
to Technological Methods for Readjustment of City Plans.” This is mainly concerned with discrimin-
nating between urban land use and agricultural land use.

This reseach project covers the 1975-8 fiscal years. The proposed method of readjustment of
land use planning for cities is illustrated in Fig. 1.

The planning process is divided into two parts, diagnosis and design. Particular emphasis is
placed on seeking a diagnostic method. The proposed land suitability classification is divided into two
categories, district suitability classification and area suitability classification.

These two categories of land classification have been in corporated into the design process, a
district use plan followed by district suitability classification, and an area use plan followed by area
suitability classification. Thus, the “land use plan” in this research project becomes a unified concept.

* WHES R F R, Faculty of Agriculture, Kyoto University

o TR Department of Architecture, Kogakuin University
Bk HEATREE Y S — Center for New Rural Development

REE HRRFRES Faculty of Agriculture, Tokyo University

R W RUR R Tokyo University of Agriculture
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Systems Approach to the Method of Land Suitability Classification
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Abstract

In order to draw up a suitable land use plan, it is very important that conditions of land use
are analysed and diagnosed accurately. However, land suitability classification at present is not very
suitable for land use planning.

This paper first describes the development of land suitability classification to date and discusses
the problems involved. Then the authors propose a new systematic method of land suitability classifi-
cation based on a diagnostic process of land use p]anning. The proposed method is divided into
district suitability classification and area suitability classification.

While the following papers give examples of the two classifications, the present paper provides
the theoretical background to land suitability classification. For district suitability classification,
PCA (Principal Component Analysis) is used. For area suitability classification, the Quantification
Theory Typel is used .The QuantificationTheory Type I is a regrssion analysisWithdummy variables
for qualitative factors.

The concepts of the district as the smallest regional unit and the area as a unit of land use are
also defined (in Fig. 1). The methodological system of land suitability classification is illustrated
in Fig. 3 for district suitability classification and in Fig. 4 for area suitability classification.

* Pk Mers, Faculty of Agriculture, Kyoto University
o omEikFeFEl,  Faculty of Agriculture, Tokyo University
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District Suitability Classification for Agricultural Land Use
_ Land Suitability Classification and Land Use Planning (3) ——
Teruo Wada* Kouichi Okazaki**
H K Contents
E/ Y RRER I Problems and Methods
I Hbdsf 2 O I Outline of Regional Agriculture
My X oy 22 A I Factors in Agricultural Suitability
Classification
N =HRC & 3R X ik IV Three types of District Suitability Classifi-
cation for Agricultural Land Use
V. 5 RO—RIENOFRE V Prblems of the Generalized System of Land
Classification
Abstract

District suitability classification evaluates agricultural land use at the level of hamlets and the

their surrounding land (Nogyo-shuraku). The hamlet and its surrounding land(a unit called a “distric t”),
is defined not only as a group of farmers, but also as the specific area managed by the farmers.
Therefore we can see two functions in the hamlet, the economic function of farming and natural land
management.

The criterion of classification is based on farm income expectancy, and its indicators include
many economic and natural factors. The district suitability classification map for agricultural land
use is made by overlaying three maps based on economic factors and natural land conditions such as
soil. The first economic map is composed of the main factors in the formulation of farm income (in
our case, 4 factors are used). The second economic map is based on calculations from the Principal
Component Analysis using 20 indicators. The third economic map is an intuitive evaluation by local
government planners. In our study the second map becomes the most significant in district suitability
classification of agricultural land use.

O HRURE B, Faculty of Agriculture, Tokyo University
#x gpmidpget s & —  Center for New Rural Development
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District Suitability Classification and Synthesized
District Suitability Classification
— Land Suitability Classification and Land Use Planning (4)—
Masamitsu Ogiwara* Kazufumi Ohtsu**  Kouichi Okazaki***
H X Contents
I L »x Introduction
ﬁﬁl“ﬁﬂ’ﬁiﬂlgﬁ}%&@ﬁ%&ﬁ]\ﬂ?@ I Method of District Suitability Classificatio
tion for Urban Land Use and its Factors
I =ZFR1 & 3 EHMHIX 57 8% I Three Types of District Suitability

Classification for Urban Land Use
1} %%éﬁ@ittfii’/}m&w'}ﬁf&%ﬁ{?ﬁ@iﬂﬁiﬁﬂ Il Synthesized District Suitability
Classification and its Method

Abstract

District suitability classification for urban land use is a branch of district suitability classifica -
tion. It evaluates urbanized structures and the living environment in districts.

This paper considers the factors and the methods involved in suitability evaluation for urbanization
The same methods are used as in determining district suitability for agriculture, namely district
suitability classification by Principal Component Analysis, direct evaluation of each factor, and
intuitive evaluation by local goverment planners in the field. The result is illustrated in Fig. 1.

In the last stage, district suitability classifications for agricultural and urban land use are syn -
thesised by the overlay method. Fig. 2 shows the types of district: 43 agricultural districts, 10
urban districts, 3 adjustment districts and 6 districts which need agricultural development. Using
these results as a basis for a sythesized district suitability classification map, the derection of
future land use can be established.

* TPk Department of Architecture, Kogakuin Universitiy
i TRk Department of Archtecture, Kogakuin University
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Area Suitability Classification

— Land Suitability Classification and Land Use Planning (5)——
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Abstract

This paper describes the method of area suitability classification as a technique for read-
justing agricultural and urban land use at the area level, about 1-5 ha. The Quantification
Theory Type I is used for area suitability classification, utilizing the factors with which we
estimate land use suitability.

The paper first outlines the methodology of area suitability classification. The method of
determining the area evaluation coefficients and the criteria of area suitability by sampling
survey are described. There are 9 factors for agricultural area evaluation in Table 1, and
10 for settlement area evaluation in Table 2.

An example is given of area suitability classification in Sakura City in Chiba Prefecture.
Different suitabilities for agricultural area and settlement area, estimated from area evaluation
functions, are shown in Fig. 1 and Fig.2. From these results the land use suitability of each
area can be determined by carefully synthesizing both suitability values in Fig. 3. Finally the
paper considers the methodological problems of area suitability classification, and considers
factors necessary for land use in future.
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Determining the Target of Regional Planning in Agriculture

— T.and Suitability Classification and Land Use Planning (6)——

Kazuo Muto* Toshio Ueji **
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I Lol I Introduction
o ZtreTWV O Analytical Model
M Hbdel 3 54 [ O EAREITERL I Empirical Study of Regional Planning

in Agriculture
IV g i DA IV Examining the Optimum Plan Obtained
(S N O Conclusion
Abstract

When working out regional plans in agriculture, little emphasis has been placed on the potential
of farm land. Land is of course the most fundamental farm resource as well as the biggest restric-
tion, a main cause of differences in agricultural productivity. In addition, competition for land use bet-
ween urban and rural areas has become increasingly severe with rapid economic growth.

The present study offers a methodology, taking all the above-mentioned factors into account, for
developing a target plan for agriculture. Here, multi-stage or interregional linear programming is the
basic technique. It should be noted that the conventional technique expresses all the processes of
programming in terms of farm enterprise, e.g.rice, corn, dairy cows and so on. The processes in
the new model, however, are types of farming. Thus we can establish the optimum pattern of agri-
cultural production, including land use, in a region at macro- and micro- levels simultaneously.

o OHpBEREEED Tokyo University of Agriculture
AR B B RN T National Institute of Agricultural Sciences, Ministry of Agri-
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#F5 REHIRREE A (Bfr 7)

OB & B X i 1 X % 2 X 3 X i 4 X 8 5 =N
OBZH L + KT (BRT 451 103.6 5.2 76.2 70.4 300.5
® ” (&R 80.0 6.7 3 4.6 923 6 1.3 2749
@TH+ iRk C 2 ) 78.9 78.9
®MEE%Er 3 C » ) 3 1.5 10 316 731
@EK + BHEFE C 7 ) 8 27 3 38
@M 1E + KRR (BARED 1553 1154 2125 8.5 4917
O A FIEIKTE (EED 17.2 14.1 3.2 2 6.1 11.4 720
@ (1 25EHRE)  (ERED 7 7
@ » (20K ( ~» ) 15 7 12 10 44
®1E+ KRR C 7 ) 0.3 23.5 3 5.2 59
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efE % MBSV ER C A 2 5.6 04.1 1297
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SRR (1000 M) 47238
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Example of Land Use Planning
Land Suitability Classification and Land Use Planning7)——

Teitaro Kitamura* Kouichi Okazaki**

H x Contents
ITLA & Introduction
I AIEEEO T I Method of Land Use Planning
0 Lk I Land Suitability Classification
I EHbF A [ Land Use Planning
bENE Acknowledgements
Abstract

Four papers offer methodological examples of land suitability classification, and a fifth is concern-
ed with targets for regional agriculture. This last paper uses Chiryu City in Aichi Prefecture as an
example of the new method of land use planning including area use planning.

District suitability classifications for agricultural and urban land use are analyzed, and the
synthesized characteristics of districts are diagnosed (Fig.1).Area suitability classification (Fig.2)
is used to evaluate whether land is suitable for agricultural or urban use. Using these results, a
structural plan for this city is made, and several targets for agricultural and urban land use are determined.

On the other hand, the area use plan is based on the area suitability classification map. L'his
plan could be revised several times, and readjusted to correspond with the structural plan. This
feedback between the structural plan and area plan is the most important of this new planning system.

¥ ORESRFREES Faculty of Agriculture, Kyoto University
*OHEATRISEt ~ # —  Center for New Rural Development
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#1 ¥ B & B

WO M o | A
A B | BO | g0 | 454|504
Al A O A | 26,800 41,896 | 47,209
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O | BRE M| A 1,372 | 1,300 | 1,191
W | # T k| ha 1676 | 1676 | 1676

EME R | ha 303 | 381
& | @pmEsE | ha 912 826 717
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Z|®2® A | 69910569 10,833
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O la 2| A |14,176|21,008 | 21,98
Wt | E 1’| FAHE 22 37 72
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x4 EEooWicLsRFAETE—E (RENHMXIR)

= 7S B 1Emks 8 2 F ks % 3 ks B 4 Fpksr
LA 4 b & & # b m i 0.92876 —0.17188 — 0.03046 0.25460
2. F Y o BEY R = & 4 0.97435 — 0.11592 — 0.05517 0.05425
3. FYMOESRMWBERSEEK 0.89051 —0.17621 — 0.24888 0.08439
4 BEHOBARSIAB- L7772 0.82458 0.02708 0.44256 —0.02923
—BRE A
5. & ® 0B oz % 0.28946 0.58705 — 0.60851 — 0.27949
6. 8 2 & H} ¥ B x X — 0.83082 — 0.33666 0.14843 0.07404
7. R HrH 0.5ha kB R X —0.81181 0.42796 0.06191 — 0.21579
8. ” 1 ha p| F & 5= 0.89192 0.15848 0.09710 0.19791
9. BEWMIRGEEEH307 RBERRE — 0.96526 0.09868 0.07163 — 0.134%4
10 ” 1005 HLl kB 0.85097 0.42947 — 0.10991 0.08066
11l OB EFREBR X 0.49569 0.01308 0.21428 0.39208
12 B g0 B % # 852 F X 0.83870 — 0.05401 — 0.19987 0.05385
13 BEREAOETFT29FLTX 0.46750 0.24740 0.48930 — 0.36610
14. ” 65 F Ll k=R — 0.02076 — 0.73334 = 0. 36562 0.20106
15. ” Y {23 pzad — 0.55280 0.10767 0.26015 0. 55144
16. K H = 0. 34860 — 0.68005 0.17160 — 0.48536
17 # 23] H 2R 0.11207 0.13399 0. 68759 0. 19690
18 #f H F H H 0.71201 — 0.20086 0.27604 — 0.50667
[ H & 9.28410 2.06960 1.78962 1. 43602
% 5 = 0.51578 0,11498 0.09943 0.07977
A & & - P24 0.51578 0.63076 0.73019 0.80996
£5 ERSHMTICIIRFAME—E GRITIEKIHR
ERES S A % B 1ERS 22 k5 i 3 FE RS B4 F 5
1 A O % B 0.78127 0. 25545 0.16360 0.37776
2 £ = B # =X 0.89359 — 0.18146 0.03294 0.18310
3 T B B #H =X 0.01725 0.00795 0.93479 0.12375
7 w oR F M fE 0.58933 0.35473 0.49336 — 0.03286
8 D. I .D . RBEHE=XR 0.66075 0.20364 0.54805 0.35194
9 i [ e 2 R X 0 T B 2R 0.09948 0.20528 0.11791 0.83859
11 Y 18 Ak 0.00436 — 0.81938 — 0.43604 — 0.15363
1.2 NER B ¥ OB OB — 0.14087 — (.88834 0.15072 0.03301
13 h % R @ % E B —0.12154 — 0.81628 — 0.31189 — 0.22576
14 K BN FEJE B OBE — 0.40260 — 0.81300 0.05514 —0.20163
15 % ® B B — 0.70534 — 0.41103 0.15818 0.00474
16 BEAEEY D ~2EH 0.56519 0.20726 0.36947 0.50223
17 T B B OB X 0.69933 0.25105 0.04725 — 0.40698
[&] B i 3.70571 3.37043 1.93627 1.55392
% 5 b24d 0.28505 0.25926 0.148%4 0.11953
ER & H 5 p2ad 0.28505 0.54431 0.69325 0.81278
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