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AN ESSAY ON THE NATIONAL
STRUCTURE!

This chapter is a tentative proposal for urban configuration in Japan, and
adopts a position critical of the “urban sprawl theory” widely promoted
during and immediately after World War II. Following on from the previous
chapter, this essay, although slightly abridged, brings together the theme of
“gradated construction of state and city.”

Large cities facing overpopulation and high-density industry are condemned
for various reasons; conceivably, small residential zones could be dispersed
throughout the countryside if physically urban enlargement merely involved a
merging of the manmade environment; however, this is impossible in Japan
due to limitations regarding land and population. With this in mind, I critique
the theory of urban structure Ishikawa Hideaki developed in works including
the wartime “Constructing the City for the Empire” [Kokoku toshi no kensetsu);
I focus on medium-sized cities of between 100,000 and 200,000 people with
residential and urban structure units of fixed populations, where work and
home are intimately connected and support a cultural life, and I propose this
as the fundamental unit for the national structure. Accordingly, rural areas are
composed of carefully positioned medium-sized cities that residents of the
entire region routinely use as cultural and economic centers; meanwhile very
large urban city complexes serve as regional and national hubs, and are created
by locating together medium-sized specialized-function cities or a group of
such cities in a coordinated organization that rationally allocates functions. In
each case, these urban units are separated by rural zones or at the very least by
green belts, and this prevents the formation of sprawling megacities. Even if
not everyone knows each other, a completely stable regional community of at
most 200,000 is created. This evaluates from a certain critical perspective the-
ories proposed by Ishikawa to develop Japan that ignore urban lives and press
ahead with urbanization and the devastation of the regions—theories that call
for gradated formation of urban areas to bring together daily, weekly,
monthly, seasonal and annual rhythms of life, by investigating first of all the
“bustling city center” and then emphasizing functionality revolving around
business, economics and culture; it could be said that [my] tentative proposal
builds on this, yet adds revisions to accommodate Japanese conditions which
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demand a more concentrated national structure. This proposal in principle
has been devised based on conditions that meet the rhythm of daily living,
or of that over slightly longer periods, in economic and cultural centers that
can support a certain population size; but the slightly less important condi-
tions for urban formation—industry location and transport structure—are
generally left somewhat abstract. Not that these conditions are ignored.
Rather, the fact is that to counter overconcentration, ever more urban
sprawl, chaos, and congestion in a growing city when these conditions are
left to develop unchecked, stress has been placed on trying to meet the
condition of restoring prosperity to people’s lives when striving for [urban]
reconstruction. Moreover, this tentative proposal is a broad attempt to sketch
out the parameters for the all-important large cities in regional areas
throughout the long and narrow Japanese archipelago, based on the model
that was studied.

Incidentally, there is a marked difference when comparing this tentative
proposal for the reconstruction of the nation, and the actual state of national
development that occurred in the following two decades. This is obviously
because several important conditions upon which this plan was based, things
such as transport technology and agricultural problems, developed in a com-
pletely different direction. Uncertainty also arises as to whether this difference
fundamentally undermines the framework of the pattern for national recon-
struction presented here, so it cannot simply be set aside.

For instance, modes of transport are determined by the underlying factor of
the size of local configurations, so this plan only allows for foot traffic or
bicycles in the lowest ranked hamlets (C1) and villages (C2). Therefore hamlet
size is designated at a maximum radius of 4 km. If motorcycles or four-
wheeled vehicles are considered, then a local configuration of a much larger
scale must be adopted, and constructs at the C1 and C2 level must be
enlarged. Moreover, if high-speed transportation systems such as aircraft and
super express trains come into consideration, projections that anywhere in
Japan can now be within one day’s travel from, or a return day-trip to, the
nation’s capital, will become a distinct possibility; so rather than the proposed
layout for 12 regional urban centers, a configuration is also conceivable where
the capital becomes more concentrated, more centralized. Also with regards to
people’s lives, rather than nodal points in the form of central facilities (plazas)
being successively developed to create a piled-up pyramid formation, if more
emphasis is placed on creating national-level flows, perhaps the expansion of
residential areas and urban facilities will follow along traffic axes, and the
national formation will be more of a network configuration instead of a
nodal-point configuration. And with respect to agriculture, when integrating
the perspective of linking the urban environment to the countryside with that of
industrial agriculture being based on boosting systems of food self-sufficiency,
what comes to mind in any case is to produce fresh foodstuffs in the periphery
of large cities; but in reality this depends on the development of specialized
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production localities and rapid transport systems, and the trend is to reject that
way of thinking.

Saying this though does not mean simply accepting the present reality, and
some points made in this tentative proposal are somewhat unrealistic and
require fundamental revision. At present further study is being made of these
points, and while slightly overlooked elements of these new ideas have been
added, this chapter is being included in these collected works largely as originally
published.

Furthermore, what has largely been omitted at this time of publication is
the problem of where to settle the future growing populace, in this network
of cities arranged in a regional formation to handle expansion of industry and
population. In this regard, to keep pace with industrial construction the original
publication considers only the required number of new builds specified in
yearly plans, of standard cities of 100,000 to 200,000 people which are inte-
grated into surrounding agricultural areas. This will be impossible unless the
structure of society is advanced further by the overall economy through
national plans, but it must be noted that even if such conditions are fully met,
it will be quite difficult.

In any case, this tentative proposal is somewhat outdated with regard to
specifics. However, since some of the issues raised here are conditions that
must be considered in future conceptual planning for the national structure, 1
decided to include it in my collected works.

(Originally published as “Atarashiki kokudo kensetsu” [The New National
Construction], in Shin Kenchiku, June 1946.)

1. Control over the Planar and Contiguous
Urban Environment

The theory of the so-called megacity was closely examined in the previous
chapter, and was clearly found to be lacking. However, the fact that periph-
eries surrounding large cities are merging into conurbations, as seen in regions
such as the Tokyo—Yokohama and Kyoto—Osaka—Kobe areas where this is
becoming a reality, does not mean we should accept this situation as valid.
Rather, we should point out conditions that are gradually stifling the people’s
lives, from every angle including the growing gap between city and country-
side, and in the lifestyle, culture, and material prosperity of urban residents,
and quickly uncover ways of concrete reform.

In order to clarify the facts, let’s start by trying to discuss what is actually
happening.

The reality is that, of the nation’s major cities, four regions including the
Tokyo—Yokohama and Osaka—Kobe area, and Nagoya—Kitakyushu have
enormous concentrations of people (for instance: Tokyo—Yokohama, 10 million,
Osaka—Kobe, 5 million), and are clearly out of balance when compared to our
national population of 70 million; as a result these regions overall are
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Figure 57 Model plan for unitary single-function industrial city (example of 16 residential
zone configuration)

urbanizing contiguously and completely overrunning the administrative
boundaries of surrounding districts and municipalities; they are completely
filling this space and establishing massive continuous urban environments that
transcend existing concepts of the city; and the creation of very unfavorable
circumstances for industry and national defense is an indictment of the so-
called megacity.

However, as we have already seen, certain conditions are required to bring
about the establishment of a megacity, and not all these must necessarily be
rejected. There is an aspect to concentration that means progress and raising
productivity. Also, in order to abandon concentration, given that population
capacity in rural areas is already approaching saturation, we must return to fun-
damental principles: unless we curb further growth of our population itself, this
mass of people must be moved to existing big cities, or other cities, or even new
cities. Even if this is carried out in partial stages, and limited by the extent to
which we prevent further growth of our nation’s megacities, it will be impos-
sible in practice to build new cities that offer a rich rural environment.

So what aspects of the development of the megacity environment must we
reject?

These may be summarized by the following two points:

A.  Creating a “continuous” urban environment; and
B.  Hectic lifestyles (congested traffic) occurring in vast residential zones.

Urbanization and a tightly crammed life environment are not desirable for

urban living. The low-rise, high-density residential configuration seen parti-
cularly in Japan’s cities must be improved upon by restoring easy access to
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Figure 58 Various styles of pastoralizing the residential environment

The simplest method to pastoralize the residential environment is to locate housing in the
middle of the countryside. However, this makes urban life impractical. To make urban life
viable while recreating the same conditions, each residence must be enclosed by a broad
green space, in other words method A. In the first place, though, this method requires each
residence to have an extremely large yard, and therefore a large plot, and the burden placed
on road surface area and traffic facilities, etc. to satisfy these enlarged plots is ludicrous and
out of the question. Ultimately, only a small number of extravagant and self-indulgent,
luxurious residences in the past could realize this style; the geographical and economic
conditions our nation faces at present mean that even in the future, realizing this as the
people’s housing is impossible. Conceivably, an alternative method would be not to provide
each residence with a rural setting, but to concentrate residences together in groups and
apply it to these. By doing this, groups of residences produce a high residential density on
small plots, and also allow sufficient space to be enclosed by green areas, and would probably
make life in a rural environment possible. This is the only method that would pastoralize the
residential environment for the people’s housing. In other words, methods B or C.
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nature. There are two ways to do this. One involves moving our lives into the
countryside (Figure 58 A), the other is to moderate the spread of urban areas,
divide up each urban tract, and insert these throughout the countryside. The
first “easy-going” method brings about unwanted expansion of city size, and is
simply not desirable. What is needed is to simply rearrange the haphazard
placement of uncontrolled small-scale low-rise houses, and with a flexibility
afforded by reforming them into a more reasonable format, introduce even
more of these more-rural elements (Figure 58 B, C). However, there are of
course limits to this method. In which case, when employing the second
method, namely further dividing up the rural environment while placing
certain limits on these urban areas, we must consider avoiding the formation
of continuous urbanization.

While the second objective also attacks the various theories on megacities,
there is no problem with this criticism per se. What is problematic, however,
is criticism of the conditions or qualities associated with the megacity.

Ishikawa raises functional alienation and traffic congestion as economic dis-
advantages of the megacity. Building a megacity environment at the heart of
the big city is premised on creating a uniform living structure for each section;
this increases traffic between each section, multiplies functionally unnecessary
direct and other traffic between each, especially the central districts; and pro-
duces unnecessary congestion and alienation. However, this is not a defect of
the “mega” nature of the megacity, but arises from the spontaneous and illo-
gical placement configuration of each section’s components. The problem is
how to correct this illogical placement, and recommendations for urban
decentralization merely increase distances, and probably exacerbate alienation
and traffic difficulties. Therefore dispersing small urban areas is not a method
to resolve this defect. To the contrary, if the structural elements of the
megacity are tightly linked and configured as components with an ever closer
bond to each other, the resultant unitary zone—that takes on the character of
its structural elements, and probably acts as a specialized or single-skilled zone
in the operation of the city as a whole—can reduce traffic congestion to a
minimum even if it can’t be eliminated altogether when placed to allow ever
closer participation in the structure of the overall city’s multifunctional tasks;
moreover, relocation to small urban areas will probably secure unforeseen and
highly efficient interconnecting traffic between components.

From this perspective, this author would like to propose three points for
methods of handling the megacity: 1) Gradated construction of the life base;
2) Megacity created by association of single-skilled unitary life bases; and
3) Allocation of green land.

1.1. Gradated Construction of the Life Base

The most rational and comprehensive way to realize the viewpoint that things
with the closest connection to urban residents’ lives (in terms of frequency of
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interaction and usage efficiency) be placed as close as possible to where they
live, and those that are less connected be placed further away, is to conduct a
gradated construction of the life base as a pyramid-shaped unitary collective.

This was clarified earlier with regards to constructing housing collectives
(see Collected Works, Vol. 1, Chapter 26), but for the lowest (the most basic
construction) unit at the urban scaling phase, we can look to the primary
school residential area, namely an area where daily life facilities are brought
together around a primary school. Within this area, residents carry out their
daily consumption lives.

However, in order for residents to support their “spending” lives, they must
maintain productive (social labor) lives. The daily commute to do so involves
their most frequent and most important use of transportation. However, work
places employ more than residents from merely a single primary school resi-
dential area. Generally, several residential areas are dependent upon a single
place of employment (such as an industrial zone, or commercial business
zone). As a result, occupational zones or the highest collective zone for
housing become conceivable. What determines the scale of this unit is the
scale of the workplace (production) facility collective.

This may depend on the type of business, but in industry a relatively well-
organized production facility unit requires at least a central factory, or an
industrial complex (Rus. kombinaf), and associated subsidiary subcontracting
factories or group of small workshop units; therefore the total number of
employees can be upwards of several thousand, and at times there may be
more than a few instances where it is several tens of thousands. Accordingly, if
we assume that the population of a primary school residential area is between
5,000 and 10,000, then industrial zones can be constructed that support at least
several or at times a dozen or so such residential areas.
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Figure 59 Structural model for a large city hub comprising an association of unitary cities
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The number of people employed in commercial workplaces will vary
according to the size of the city, but in the central district of a large city of one
or several millions, this will of course probably mean constructing more than a
dozen such areas.

This occupational unitary zone includes only facilities directly connected
with carrying out a certain profession, so it may be considered as single-skilled.
However, when this zone is of considerable size and made up of several or
several dozen residential areas, cases may arise, depending on how it is con-
nected to the city’s central business district, where it may need to have its own
independent commercial center, a secondary city center.

1.2. Megacity Created by Association of Single-Skilled
Unitary Life Bases

The aforementioned unitary zones each have their own particular professions,
and can be on the scale of a small to medium city with a population of several
tens of thousands up to 100,000 or more; but it could be argued that a megacity
is a premium collective made up of an association of these unitary zones.

However, the megacity is not merely an aggregation of these unitary zones.
A special feature, as well as a mission, of the megacity with its vast congrega-
tion of people, is the focused and advanced development of its industrial,
economic and cultural roles (i.e.: administrative hub). It becomes a focal point
for the enterprises and people from every type of commercial and manu-
facturing business that depend on this. Therefore, within these unitary zones it
must possess the various functions—downtown commercial district, high-
quality entertainment district, commercial, financial and administrative centers,
general industrial zones, as well as areas in charge of the special functions of
this city, etc.—mneeded to realize on the whole the special features of the
megacity. Of course, these functions can be sorted and put together according
to their characteristics, and brought together into single-skilled zones. How-
ever, if the overall unitary life base, including residential areas for associated
staff, is not to exceed desirable limits, unitary zones with some combination of
these functions must be permitted; indeed it would be beneficial. Above all,
special consideration is required when constructing the downtown unitary
zone that combines the functions of an administrative hub: sophisticated
downtown commercial, economic, and financial affairs center, as well as
public administration center. The existence of this highly concentrated
downtown area is probably the greatest feature of the “megacity.”

Incidentally, what would be the suitable size for the unitary zone referred to
here?

Commuter traffic is considered the most important limiting factor. A large
and extremely disproportionate volume of traffic is concentrated in a short
period of time (the so-called rush hour), so the use of public transport is
uneconomical. Therefore foot traffic should be used where possible. This

79



AN ESSAY ON THE NATIONAL STRUCTURE

means that if the distance, one-way, to the place of employment is at most
around 1.5 km, then the maximum range housing may be placed is at a depth
of two residential zones. It also means that the unitary zone size will be between
a minimum of 6 and a maximum of 20 residential areas, varying slightly
depending on the total extension of the workplace district, or the positioning of
residential areas, in single-, double-, or multi-sided placement. (See Figure 60.)

However, in a megacity the downtown district, described above, is likely to
be rather large. In this case, two courses of action are conceivable: one is to
subdivide the megacity’s downtown area by function (for instance, a central
administrative district, commercial business zone, entertainment district, etc.);
and the other is to locate some workers in general kombinat areas to be dis-
cussed later, while placing residential areas at some distance from the work-
place for other workers who can use long-distance rapid transit systems. No
generalization can be made as to which of these to adopt. Therefore, various
solutions are possible.

In addition to this, existing megacity zones all feature large-scale and
rapidly developing manufacturing with dependent secondary cooperative
industries. Securing adequate space for this wide variety of general industry is
also an essential condition in building up a megacity. The growth of the
megacity is made possible by the development of general industrial zones, and
it can be anticipated that such zones will be needed in the future even though
their setup may vary. Residential areas catering for workers in these general
industrial zones, depending on the scale of the industry, are not necessarily
limited to the aforementioned single-skilled unitary zones. As much as possible
they should be reorganized and arranged together at the unitary-zone scale;
but where this is not possible, for such areas only dedicated work zones (pro-
duction facility area and residential area) should be detached and relocated,
and it will become necessary to resolve this by placing rapid mass transit sys-
tems to connect the two. This zonal configuration that separates work and
home will also become a particular aspect of the formation of the megacity.

From this investigation, it is possible for the megacity to be a single general
life base collective that brings together constituent parts, namely specialized
single-skill unitary zones like the city center, dedicated industrial (or general
industrial) districts and dedicated residential districts. However, if each of these
single-skilled unitary zones that make up the megacity are connected via rapid
transit systems and heavy freight distribution systems tailored to suit every one
of their particular specializations, it should be possible to have the megacity
functioning at peak efficiency with no disruptions whatsoever and transfers
with a minimum of effort.

1.3. Allocation of Green Land

A large city’s functions are secured by establishing single-skill unitary zones
which make up the city as well as transit systems that service and bind them
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Figure 60 Structural model for a unitary single-function city

Numbers refer to the number of residential zones. The upper forms show residential zone
placement in a capital-like city that fulfills, among other things, commercial, economic and
administrative functions; while the lower two are for industrial single-function cities whose
industry, etc. require housing to be completely separate. In addition, there are cases where it
is possible that housing and place of employment are in the same building, and are con-
nected vertically to each other, above and below. Oval-shaped residential areas shown in the
bottom row of capital-like cities refer to overlapping forms. In these cases, it is possible that
the number of residential zones will be greater than the number indicated.
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together; however, another important factor which differentiates the form
of the megacity made by this association of unitary zones from that of the
conventional big city, is that its building blocks, namely the unitary zones,
are each surrounded by green land, and each residential area is in easy
reach of the rural environment. This resembles the previous installment of
green belts often proposed as a way to improve the urban environment,
except this is different from grid-like or radial forms of urbanization,
because they serve as elements which set boundaries around independent
unitary zones.

The precise shape of green lands, found between the city center unitary
zone and the unitary zones surrounding it, should be of the narrowest possible
width because of their mutual proximity and traffic, a green belt of trees so to
speak; however, traffic has less impact the further away from the center it is, so
a rather extensive and productive green belt can be put in place.

It is unclear to what degree the idea will prevail that the foodstuffs and
agricultural products a city requires be supplied by local production; how-
ever, when it comes to issues of food self-sufficiency the notion of being
able to supply at least fresh vegetables from neighboring suburban areas is a
reasonable objective. In this case it is preferable that, transport conditions
permitting, green land separating single-skill unitary zones be as large as
possible; however, if for instance 60 m? is needed to provide fresh vegetables for
one person, and population density in built-up areas is 100 persons per ha. or
1 per 100 m?, the ratio of productive green land to built-up areas would be
10:6, i.e.: the area of productive green land must be 37.5% of the total city
region.

2. Gradated Construction of Cities (Human
Collectives)

Compared to various theories on forms for ideal cities noted so far, the con-
struction guidelines discussed in the previous section appear to be relatively
pragmatic. In order to clarify their relationship with current theories on the
ideal city, let us examine two or three other issues.

2.1. Regarding Theory on Making the Single-Function
City Smaller

During the war it was widely proposed to decentralize large cities out of
concern for air raids; there would not be enough time to evacuate non-essential
persons—for instance, those collecting pensions, and recognized mistresses—and
calls were made to relocate the primary causes of densely populated districts,
namely factories, schools, and government organs, etc., to the countryside. The
so—called decentralization and reduction of large cities was advocated, whereby
Tokyo and other cities would function solely as administrative centers, or they
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would become industrial cities by relocating government organs and schools
because of the difficulty in moving industrial facilities.

If the megacity is to be disavowed, then this assertion becomes even more
justified.

However, are there no flaws to this assertion?

If small single-function cities are created to handle the limited roles arising
from breaking up responsibilities concentrated in the megacity, firstly can
these various single functions formed after the dispersion really exist indepen-
dently? Secondly, as the result of “the decentralization of the megacity,” and
given how cramped our nation is, can these small single-function cities be
dispersed and yet remain effectively useful while compensating for declines in
efficiency?

Naturally, the function of government administrative center at present per-
formed by Tokyo will exist as long as Japan exists, even if it is not located in
that vast city. Therefore it would also be possible to relocate it to the moun-
tainous region of Hakone. However, if this were to happen, even if there were
slight changes in circumstances in the future, not only would government
agencies need to be relocated, but the need would also arise to relocate com-
mercial firms such as banks, trading companies, and industries. Furthermore,
their employees would also have to move, along with their subsidiary compa-
nies and service industries, and the various secondary subsidiary employees.

Also, the decentralization and dispersal of the single-function city means the
overlap of downtown business area with downtown district would no longer
be the foundation of the single-function city; if functions are decentralized
and connected to each single-function city, the “downtown area” that makes
up the traditional Japanese city center will disappear.

Travel distances will not be significant if the city is decentralized and dis-
persed throughout Japan even to its steeply sloping forests; however, the
negative effect of functional alienation caused by this dispersion is exacerbated,
and there is probably no positive benefit at all other than the psychological
effect of being close to the countryside. If a megacity with a population of 10
million were to be divided into small- to medium-sized cities with an average
size of 100,000 people, 100 such cities would be needed. For instance, to
spread these throughout the 3,200 km? of the Kanto region, each city would
require an area of 32 km?, and the distance between the center of each would
be little more than just under a mere 6 km. If the size allocated to these cities
of 100,000 were to be 10 km?, the space between cities could only be in the
scant 2.5 km range.

Ultimately though, this decentralization and dispersion by accentuating
single function is only a pipe dream. This will clearly be impossible to realize
unless, as proposed by this author, the large city is divided into medium and
small-sized cities with single functions, which are then formed into a close
association to reconstruct the megacity.

Nevertheless, the following is conceivable.
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Regardless of how things are at present, if we assume Japan in future is
to be a part of the world economy, our nation is likely to become East
Asia’s industrial center. In that case, at the very least several general industrial
complexes will probably be needed within our territory. To bring these into
existence, residential areas for large masses of people will of course be neces-
sary. These residential areas or large cities must be made multi-functional, as is
to be expected. These residential areas housing large populations will then be
more comfortable, and can be managed more efficiently. Let us consider the
large city in this light, and discover the positive benefits of this general multi-
functional area.

2.2. Regarding the Theory of Dispersing the City

The argument for population dispersal, namely extensively reducing the
population in megacities by spreading people throughout the nation, was one
of several popular theories universally known during and after the war.

Two forms of this theory can be found.

The first is the idea to boost the rural population, in line with a short-lived
trend following our defeat that Japan must be an agrarian nation. However,
this idea is plainly unprogressive: Japan’s agricultural sector has become
dominated by intensive small-scale farms, and even if, for instance, there was
sufficient capacity to expand arable land by 30%, in the event that plans are
made to raise labor productivity, rural villages would have limited scope to
absorb more population.

The second is not so much a matter of turning people into farmers, but
simply returning them to the countryside. Various small- and medium-sized
sideline industries, such as watchmaking, are being promoted in villages, and
people are being urged to make a living from them. However, this is a mis-
taken view. Cramming the majority of these people being forced to work in
inefficient small- and medium-sized industries into a semi-feudal rural environ-
ment feels purposefully reactionary. And there is also something irresponsible
about this view, to suggest that starving people be forced out of sight into the
countryside and the mountains because they are an eyesore in busy entertain-
ment districts.

A more theoretical and systematic version of this second idea has been set
out in a theory for dispersing the small city by rebuilding the life zone in the
regions.

Let us critique the small city dispersion theory by its quintessential propo-
nent Ishikawa Hideaki, who expanded upon construction methods for the
rural life zone in his work “State Planning” [Kokudo keikaku].

According to Ishikawa’s “Life Zone Placement of the City for the Empire”
[Kokoku toshi no seikatsuken teki haichi Jinko mondai kenkyujo] (“Constructing the
City for the Empire” [Kokoku toshi no kensetsu], p. 198), the main points for
their life zone planning are:
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AN ESSAY ON THE NATIONAL STRUCTURE

(@) Keeping people in their place of birth, while having them contribute to
the nation’s total industry [?]2

(b) Allowing them also to enjoy the culture generated by the large city; and

(¢ On a national level, having urban residents retain an awareness of the
countryside, while integrating this as was previously done in the large city.

Putting aside arguments that have already been examined critically, those
which apply to rural villages are little more than ostensibly cultured “huma-
nistic” charity that in the end allow even those villages left behind by urban
civilization to benefit from urban culture.

The structure of urban placement according to the life zone planning that
brings together these arguments is basically shown in Figure 61; and the
numerical data reflecting the relationship between hub city and regional
layout are shown in Tables 9.1 and 9.2.

The inferences worthy of particular note in these tables are (9) where it is
expected that the number of people from the non-agricultural sector needed
in rural villages will equal the number from the agricultural sector, and (10)
estimates for the population of the hub city. “Population needed in rural vil-
lages” and “Population supported by rural agricultural sector” are mentioned
with respect to the former, but the people needed in other industries con-
nected with the agricultural sector would be represented by something slightly
larger than an ordinary hub small city or town.

Those inferences with respect to the latter are merely assumptions, but if the
construction of the life zone were to be realized, the results would appear
something like Table 9.3 below.

Text: from left to right
X H10s | Local hub
it 0y | Area hub
RER T Town city
A Village city
SRS T Town city
Fr R | Hub city

Figure 61 Ishikawa Hideaki’s diagram of the life zone concept
Source: “Constructing the City for the Empire” [Kokoku toshi no kensetsu], p. 253.
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AN ESSAY ON THE NATIONAL STRUCTURE

Table 9.3 Population distribution ratios, by city rank, in Ishikawa’s life zone concept

Unitary city Number of Allocated Allocated
population cities within population population,
local zone (10,000) as ratio (%)
1. Village - - 573 40.7
2. Town hub city 20,000 216 432 30.8
3. Local hub city 50,000 36 180 12.9
4. Area hub city 200,000 6 120 8.5
5. Regional hub city 1,000,000 1 100 7.1
All regional zones 259 1,405 100.0

Notes: 1. The number of cities has been calculated whereby each zone includes those
below it apart from the hub zone.

2. Although not indicated in the original source, the population in villages can be con-
sidered to be the total agrarian industry population. It is possible the original author [Ishi-
kawa]| intended that a considerable number of agrarian industry workers be included also in
the hub city population, but because it is not explicitly stated, these are estimated.

That is, if for the moment we consider the subconstruct for the regional areas as
it appears in standard drawings with a number of inscribed circles, the regional
hub city would comprise 216 township hub cities with a population of 20,000
each; and if 40% from a total population of 14 million (if total area is calculated at
56,800 km?, population density would be 247 per km?) were in the agricultural
sector, 30% would reside in township hub cities, and 71.5% of the total popula-
tion would live in small towns and villages no larger than 50,000.

The following impressions may be gained from the overall results.

(1) First of all, overall population density in regional zones is low.

Regardless of cultural development throughout villages within the regional
areas, the overall population density will be 247 per km?. Nationally, our
population density was 191 per km? in 1940, so there is only a 30% margin to
reach the level designated in this plan on a national scale. Moreover, regions
able to attain this type of development, statistically, will only be those so-
called underdeveloped regions outside the Kanto, Tokai, and Kinki regions. In
these three regions, for instance, no matter how much regional hub cities are
expanded, they will be unable to absorb the population on the level of an
advanced city as described in this life zone construct.

Therefore, the construction of these regional areas will be rather ineffective
in solving the issue of overcrowded cities.

(2) Second, the prority for population distribution is biased towards the
smallest cities of 20,000.

Combined with the rural population, 70% of the population lives in cities of
20,000 or less. However, according to statistics for Japan’s population by type of
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AN ESSAY ON THE NATIONAL STRUCTURE

Table 9.4 Population density, by statistical zone

Census zone 1930 1935 1940
Hokkaido 35 35 37
Tohoku 98 104 107
Kanto 427 474 523
Hokuriku 163 166 170
Tosan 123 125 127
Tokai 297 321 343
Kinki 362 408 436
Chugoku 169 176 181
Shikoku 176 179 178
Kyushu 216 226 236
All Japan 169 181 191

municipality, in 1940 66% of the population lived in cities, towns or villages with
50,000 people or less, and overall 30% lived in cities of 100,000 or more.

While lower figures must be allowed for these statistics where the municipal
unit is an administrative area, nevertheless compared to the aforementioned life
zone construct, the population is markedly biased towards small towns and villages.

In other words, it shows that this population dispersion model, despite
ensuring a relatively broad distribution, cannot absorb a lot of the population.

Therefore there are only two options available: to allow the development of
the megacity regardless, based on this dispersion rationale (the placement of small
cities); or to do away with the megacity altogether, and increase the number of
city gradations to two or three to bring about complete dispersion. The former
option is simply a repudiation of the small city dispersion theory. As for the latter
option, dispersed city construction would result in difficulty providing suitable
urban facilities for every person, would place an extremely heavy burden on
transport facilities (for production and freight use, and of course consumption life)
connecting these small centers roughly 10 km apart, and would cause grave
concern this might lead to a retrogression of the people’s economy.

In other words, even if small city dispersion is carried out while taking into
consideration the introduction of urban culture into rural villages, the total
capacity of hub cities to absorb population will not be great should they be
limited to the range of one million inhabitants, therefore the megacity issue
will not be resolved. Moreover, the inefficient dispersal and placement of this
population will place a very heavy burden on the transport and urban infra-
structure of the people’s economy.

Frankly, this author believes the population of small cities must nonetheless
be standardized at the 100,000 range. The priority for population placement
must be medium-sized cities of 100,000 (or between 50,000 and 200,000).
Furthermore, on the subject of these medium-sized cities, essentially they are
not very different from single-function unitary areas (unitary cities, with a
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population from tens of thousands to several hundreds of thousands, as pre-
viously stated) that constitute a megacity. In other words, in substance the
megacity is composed of these medium-sized cities. The megacity (also could
be called an association of large cities) was the overall designation for an area
that had such characteristics—a rather densely packed concentration of these
medium-sized cities, extremely closely tied to each other through their func-
tional loads, and among which was an area that functioned as the city center, a
distinctive element of the megacity of the past.

To put it another way, regardless of whether a city is large- or medium-
sized, it would nonetheless be composed of single-function urban areas in the
100,000 range (50,000 to 200,000); and a group of medium-sized cities
deemed an association whose relative density is determined by a placement
reflecting their mutual functional loads, would be called a large city, while
urban zones where areas are placed at some distance apart and retain a high
level of independence, would be designated medium- and small-sized cities.

The nation would be composed of these single-function medium-sized
cities placed in a varying pattern of density along transport lines.

Achieving this degree of city unit size would make it possible to provide
extremely efficient urban cultural facilities; furthermore, the transport load
would probably be kept within acceptable limits.

2.3. Reappraising the Ku

It may even be redundant, but I would like to propose a reexamination of the
ku or administrative ward that currently exist in large cities.

The traditional ku or ward is little more than a division of land at the
district level based on administrative procedures to deal with local factors and
population spread; I would actively encourage adopting a ku imbued with a
new meaning: a graded local unit that is combined with the concept of
constructing the large city from an association of single-function medium-
sized cities. In other words, clarify it as a life zone space that functions totally
as an organic first stage, without terminating the existing ku. It would then
possess the characteristics of the unitary single-function city described above.
By so doing, the existing value of the ku would be made clear as the lowest
constituent element of the large city that also functions as a highly independent
unitary zone.

With regards to the composition of the megacity, on the one hand it is the
gathering of a number of ku or medium-sized cities, but at the same time it
also gives rise to areas such as the city central district or general industrial
estates that vastly exceed the scale of standard unitary zones. In order to carry
out construction and facility placement more systematically in these areas, it
may also become necessary to consider these as ku that bring together several
unitary zones, in other words a “ku association,” and as a combination of units
that form an intermediate stage before the large city.
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3. Constructing the New Nation—Pattern of
Population Dispersion and Concentration

In the previous two sections, I clarified my thoughts on proposals for the megacity
and the reconstruction of the standard city. A simple summary of this is as follows:

1)

All non-agricultural industries make up the urban area, and this is where
they are located. They are unitary life bases predominantly for a single
function, including manufacturing, mining, and commercial businesses
(either agricultural or urban).

The size range for a unitary city is between 50,000 and 200,000, with
the average being around 100,000.

Housing areas in the city are made of primary school residential districts,
and one city ward is made up of several or a dozen or so such collectives.
Unitary city wards will vary according to whether there is a commercial
district within public transport range, the character of that district, and
how far away it is, but each will have its own business and cultural
center to cater for life’s essentials.

For the nation as a whole, it is conceivable there will be several mega-
cities: groups of associated unitary city wards that are located close
together, each with a high degree of specialization, and inextricably
linked to the location of general industrial complexes.

The placement density of unitary city wards is thick around the central
zone of the megacity area, and becomes sparser the greater the distance
from the center. The upper threshold for this density is standardized at
60% productive green land per urbanized area; while the lower threshold
for the degree of sparseness is limited by the need for inward transport from
adjacent rural areas to the city—for instance, Ishikawa’s so-called weekend
center standard is an hour per one-way journey, or a 10 km radius.

The limits on unitary city placement are expressed fairly concretely in these
six points, but within these upper and lower thresholds, what type of place-
ment is in fact conceivable? This will depend on factors such as a region’s
previous development circumstances and geographical conditions, and the
state of population distribution throughout the nation as a whole, so let us
now carry out a more detailed numerical analysis.

3.1. Minimum Construction for City Placement,
Viewed from the Village

C1 Hamlet or small village

Many farmers live in unitary population centers, namely dispersed rural

settlements, and in order to bring about an improvement in residents’
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Text: from top
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Figure 62 Radial view of village

Text: from top

Village
Hamlet

Figure 63 Radial view of village (largest case)

cooperation and life, clustering these settlements together is considered
fundamental.

The scale of the village is determined by the “commuting” distance from
the residences to the field.

The ideal is within 20 minutes one way, with a maximum of one hour, and
an average walking distance of 1.5 km (max. 4.0 km).
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C2 Village

A village is made up of several central facilities for daily life (primary school,
distribution center, association office, etc.) that are clustered together.

From this “daily hub,” all residential homes are ideally within 20 minutes
one way, at most 30 minutes; a walking distance of 1.5 km (2.0 km); or a
cycling distance of 6 km (10 km).

Calculations based on the above conditions for the area covered by a hamlet
and its outer radius are as follows:

Commuting distance by foot:

R? max = R3 + R3 — 2R,R; cos o, where

R, =15 km, Ry = max 4.0 km, o = 60°, cos a = 0.5
Where the number of villages outside the central area 1s 3,
a = 60°, Ry = 4.61 km, area A, = 66.7 km?.

Likewise:

4: o = 45°, Ry = 4.98 km, area A, = 77.9 km?.
5:a = 36° Rs = 5.16 km, area A, = 83.6 km?.
6: o = 30°, Ry = 5.26 km, area A, = 86.9 km?.

In other words, the outer radius of a hamlet is around the 5 km range.

In cases where usable land is in long and narrow strips such as in mountainous
regions, if the average distance by bicycle to the daily hub is 10 km, R is 14
km. As for the number of hamlets in a village, if each hamlet has an area of 50
km? (a circle with maximum outer radius of 4.0 km), an area A, = 615 km?
(radius of 14 km) will have 12 hamlets; if each has an area of 28.6 km?, there
will be 22 hamlets. However, in mountainous regions with these long narrow
strips, the land does not extend in all four directions, therefore if villages are
28 km long and 8 km wide with a total area of 224 km?, and each hamlet has an
area of 28.6 km?, the number of hamlets per village will be 7.8. In other words, it
is probably best to presume that villages in these long narrow mountainous
regions will have at most around 15 hamlets, and an average of around eight.

Now what about the population capacity of these hamlets?

From a total area of 380,000 km?, arable land in Japan accounts for six
million ha. (about 60,000 km?). If the maximum area of arable land is taken as
80,000 km? by adding a currently planned 1.7 million ha. of reclaimed land,
the ratio of arable to total land will be 21%.

However, since this will be far lower in mountainous regions, if we assume
it will be one-half to one-third of the overall average ratio, namely between
10% to 7% (the lowest national arable land ratio is in Wakayama Prefecture,
with 10.2%), village populations calculated based on these three arable land
ratios will be roughly between 1,000 to 2,500 people per hamlet, and roughly
between 1,600 and 7,000 people per hub village.
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The total population allocation for villages will be between 8,000 (4 ham-
lets) and 10,000 (7 hamlets) if the arable land ratio is 21%, and between
13,000 (4 hamlets) and 17,000 (7 hamlets) if the ratio is 35%; if people travel
by bicycle, it will be a maximum of 24,000 if the arable land ratio is 7% and
35,000 if the ratio is 10%.

If the population of a favorably constructed daily hub is a minimum of
10,000 and an average of 15,000, a formation of 4 hamlets (hub hamlet and 3
adjacent hamlets) will be too small and unsuitable; however, this formation
may be possible in areas on the plains where arable land is plentiful; and in
regions with around 21% arable land, formations will need to be as large as 7
hamlets (1 hub and 6 adjacent). Furthermore, those with 10% arable land will
have a maximum population of 13,000, and a hub village population of 3,700.

C3 City Ward

The village’s weekend hub. One-way journey of 90 minutes, in other words
one hour from the village center. If the distance is 12 km by bicycle, 20 km
by bus, or 36 km by train, the traveling time from any village residence will
be at most 90 minutes.

While being the hub for a considerable number of villages, and a regional
hub city with a substantial level of cultural facilities, it is not just an agricultural
center—an agricultural center alone cannot sustain the scale of population
needed to support sufficient facilities—but is expected to be an independent
single-function city for industry or other activity. To support this function, at
the very least it ought to be on a rail trunk line.

In addition to rail, if supplementary traffic is taken into consideration, such as
transport facilities including bus services (four direct lines to the center, in both
directions) or bicycle routes, see Figure 64 for a schematic representation of a rural
regional zone within one hour’s traveling time from the center of such a city.

To summarize simply, it has a radius of around 25 km, and contains 20
villages (19 villages and one city). The formation of villages, based on previous
tables (not shown here), are, for example, 7 (21% arable land, 7 hamlet for-
mation); 10 (7% arable land, 7 hamlets); 2 (35% arable land, 4 hamlets); 8
(35% arable land, 7 hamlets); 18, 19 (transport by bicycle, 7% arable land, 16
hamlets); and 17, 20 (ditto, 10% arable land). Calculations for total regional
populations and hub city populations can be found in Table 9.5.

However, since the village radius is between 10 and 14 km in examples
below 17, it would be difficult to place 20 such villages within an hour’s
distance.

Accordingly, where a hub city has a population of 100,000, 50-70% of
the region’s total non-agricultural population live concentrated in the hub
city, and the non-agricultural population ratio ranges from 45.5% in cities
with 7 adjacent villages and 29.3% in those with 20 adjacent villages, or
roughly 40%.
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AN ESSAY ON THE NATIONAL STRUCTURE

According to the National Census in 1930 the ratio of agricultural workers
to total workforce in Japan was 47.7%, while census figures in 1920 showed
the ratio of agricultural families as determined by the occupation of the head
of household was 44.2% (accounting for 50% of the population); population
policy drafted during the Pacific War adopted the fixed target of a 40% ratio
for the agricultural population in the home islands, therefore apart from
regional-hub single-function cities, the ratio shown here reveals how ample
numbers of non-agricultural workers remained for general commercial and
industrial bases, or megacities.

The non-agricultural sector population, excluding those tasked with key
village functions, represent 9.5% of the total population of 100,000, and even
an employment rate of 40% would yield 43,000 workers. If we assume that, of
these, 50% are locally employed in services for that city’s residents (see Table 9.2),
then we are able to conclude that 22,000 workers can deliver the city’s
specialized function. Arguably, then, this is a reasonably adequate size to
maintain an independent production base.

Text: from top
#i (X) | City (k)

AYZS Bus

B #5E Bicycle
& Village
Pl Railroad

Figure 64 Structural diagram of unitary single-function city zone
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C4 Large City

Regional hub city. The most-densely populated regional, or at times national
or even international, hub city—organized with advanced cultural, commer-
cial, economic, and administrative functions—is connected to the city ward
(that serves as a regional hub city) by rapid transit facilities (maximum 90
minutes one way, or 3 hours for the associated rural population, by adding 90
minutes to their travel time from rural residences to the city ward center).

This is Ishikawa’s so-called “end of the month” city, or “end of the season”
city. It is located within reach of the furthest flung rural residences around the
nation, making even a day trip possible (3 hours into the city; visit of 3 hours;
and 3 hours return journey).

If rapid transit facilities can attain 50 km per hour, the distance from this
center to the C3 city ward will be 75 km. If the city ward’s area of influence
spreads to a radius of 25 km, this large city’s total area of influence will have
an external perimeter of 100 km. If the traveling time threshold is extended
by one hour, this becomes 150 km. In cases where the center has complete
influence over a 100 km radius, and no other large city, or in its stead a
regional subsidiary center, is nearby within a 150 km radius, this becomes
a secondary region within this area of influence. Let’s refer to the former as a local
sphere, and the latter as a complex local sphere. An area of 100 km radius will
have slight protuberances, but 19 city wards are possible in a proscribed circle.

This is the minimum number of city wards (C3) a large city (C4) can have.
A 150 km radius can have approximately 40 cities. A large city with around
30 subsidiary city wards could be considered an intermediate size.

However, this number of cities is the minimum threshold for rural regional
centers in agricultural regions and their hinterland. Ku, or unitary cities that
make up a large city, are not included in this number. Also, city wards will be
broadly dispersed as the nation becomes industrialized, and will boost this
number.

3.2. Component Levels in All Regional Areas

3.2.1. The Scale of Large Cities

By arranging a region’s component levels from C1 hamlets to C4 large cities,
the distribution by place of residence of the population of a regional area
associated with one large city (namely, its total hinterland) is shown in Table 9.6,
based on trial calculations in the previous section.

In other words, the rural population for one regional area is 7,262,000.

In comparison, how large is the population of the non-agricultural sector?
Assuming the entire nation is composed of regional areas of the kind given
here, then the distribution ratio by industry of the entire population can be
thought to be the same as that for all regional areas. Therefore, changes to the
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Table 9.7 Changes in national population, population by industry type, and large city hub

population
Year Number of  Forecast Agrarian Agrarian Total Large city hub
years, when — population  industry industry population population

1945 =0 (1,000) population  population, in 1 regional
(tentative)  ratio (%) zone

1945 0 78,986 35,000 44.3 16,388 4,388
1955 10 90,107 35,000 38.8 18,696 6,696
1965 20 101,609 35,000 34.4 21,082 9,082
1975 30 111,453 35,000 33.0 23,125 11,125
1995 50 122,328 35,000 31.5 25,381 13,381
2015 70 118,493 35,000 29.6 24,585 12,585
2045 100 111,777 35,000 31.4 23,192 11,192
Note:

1. Population forecasts are National Institute of Population Research estimated values from
1941.

2. It is believed the current agrarian industry population of 26.5 million will increase by 8.5
million to 35 million, due to reclamation of 1.7 million hectares, but that there will be no
expansion of arable land beyond this. Urban acreage will increase as urban population rises
with this population growth, but it is thought that this will mostly make use of steeply
sloping land in mountains and forests so as not to waste arable land acreage; and it is
believed the agrarian industry population will not increase beyond 35 million, due to
concentration of agrarian industry business.

3. Regional zone population is calculated by dividing the total agrarian industry population
in all regional zones of 7.262 million by the agrarian industry population ratio.

4. Hub city population is calculated by subtracting the sum total of the population of C1,
C2 and C3 of 12 million from this population.

population distribution over the next 100 years can be found in Table 9.7,
assuming the estimated population in 1945 was 79,985,589, and arable land
was 1.7 million ha. of cleared territory; and if the estimated total rural population
is 35 million and remains at a fixed level thereafter; and also, in accordance
with estimates from the National Institute of Population Research [Jinko
mondai kenkyiijo].

According to this, the rural population ratio in 1945 was 44.3%, and is pro-
jected to be 33.0% thirty years later. Using an inverse calculation of this ratio for
X in Table 9.6, the total population for the regions according to the ratio in
1945 is 16 million; the large city population is 4.39 million if we assume medium-
sized cities have a population of 100,000, or 2.89 million if they have 150,000.
If large cities that perform as regional centers are made up of unitary single-
function city wards each comprising around 100,000 people, then 30 or 40 of
these will lead to an immense association of city wards. If five of these cities of
100,000 are amalgamated to form a combined ku of 500,000, then it follows
that a large city can be made up of an association of 6 to 8 of these ku.

The above calculations are for the case where a regional area has 30 rural
hub cities; but where there are 20 cities within a 100 km radius, the large city
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Table 9.8 Designated population ratio, by level of city

Level of city Unitary city, where population Unitary city, where population
is 100,000 is 150,000

Population (10,000) Ratio (%) Population (10,000) Ratio (%)

C1 Hamlet 600 37.5 600 37.5
C2 Village 300 18.7 300 18.7
C3 City (ku) 300 18.7 450 28.1
C4 Large city 400 25.0 250 15.6
Total 1,600 100.0 1,600 100.0

population is 4 million if the unitary city has 100,000 people, and 2.5 million
if the unitary city has 150,000. Suppose now that the unitary city has 100,000,
and the population of the large city is 4 million. Table 9.8 shows calculations
for population ratios by designated city division; in those with more than
100,000 urban residents, the ratio is 43.7%, and in those with less than
250,000 hamlet and village residents, the ratio is 37.5%.

3.2.2. Limits to the Large City

In the above calculations, in order to work out the scale of the large city, it 1s
assumed the size required to maintain the central facilities of the C3 city ward,
the economic and cultural heart of the regional and rural area, is around
100,000 (or 150,000); the non-agricultural population, apart from those allo-
cated to city wards in the regional centers, may be presumed to be located in
the large city at its center. In fact it doesn’t matter where the non-agricultural
population belonging to this large city is situated; nevertheless, locating them
in the large city creates a more concentrated population and thereby lifts the
profitability of urban facility operations, and is also more beneficial to residents’
consumer lives.

However, there are limits to the benefits that accompany such enormous
urban expansion. I suspect there is probably some economic constraint
at play.

First of all, ever-greater urban growth, regardless of what form the con-
structed city takes or how dense it is, will mean that each part becomes
further separated from the others depending on the planar expansion, and it
will be difficult for a specialized industry within the city to work as a unified
functioning system; ultimately, the city ward will probably differ little from a
chaotic amalgamation that spreads continuously throughout the entire
regional area.

Moreover, if the scale itself of each division that operates a specialized
function becomes too large, close mutual contact also becomes difficult, and
the benefits of specialization diminish.
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In other words, urban expansion on an extreme scale doesn’t always mean
concentration becomes a positive factor for running highly efficient urban
businesses.

Also, even though coordination is needed to maintain a balance between
each part (and type) of facilities that make the large city a multi-functional
body, if the city expands without restraint, then parallel improvements to
newly added facilities will be needed to match frequent improvements
to existing facilities, and this will be close to impossible to achieve. Therefore,
to what extent must the scale of the megacity be calculated? In other words,
we need to examine target limits for the “large city.”

Let us look at several of these conditions below.

3.2.2.1. CITY DIMENSIONS

No matter what form the architectural constructs of the city take, and even if
there are high-density residential arrangements, increases in urban population
will result in expansion of the city’s dimensions; continuous expansion of this
urbanized land will probably be unrealizable, because in the end the con-
venience arising from more concentration will not compensate for integrated
transport difficulties. What is the nature of these limitations?

When considering rail as the transport system, if traveling time to the hub is
within 30 minutes (or one hour if connection times and commuting to the
station are added), and trains travel up to 50 km per hour, the urban zone will
have a 25 km radius, and its area will be 1,870 km?.

If the gross residential density in urbanized areas is 100 people per ha., the
population will be 18.7 million, but taking into account that the integration of
other elements such as productive green land to supply vegetables, and bodies
of water, will account for 40% of the urbanized area, the total population will
be 7.48 million or approximately 7.5 million.

3.2.2.2. LOAD ON TRANSPORT FACILITIES

From the number of cars per person and the capacity of major roads, Ishikawa
has estimated the upper threshold of the population of Tokyo to be 2 million,
using empirical relational expressions for traffic volume on major roads and the
number of parked vehicles in the city. (See “Constructing the City for the
Empire” [Kokoku toshi no kensetsu], p. 62.) However, there are significant
problems with this.

Aside from this, I examined how, due to special circumstances in Japan,
rapid urban transit favors rail rather than auto transport.

I calculated volumes for travel by those from adjacent regional areas to the
city center, and travel by residents of a large city into the city center, as follows:

The carriage carrying capacity per single rapid transit line per hour (5-carriage
trains, each carriage holds 150, trains 3 minutes apart)—15,000.
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If the volume per hour during rush hours is 25% of the volume over a 24-
hour period, the daily carrying capacity—60,000.

If traffic into the city center is concentrated on weekends, with Sunday four
times and Saturday three times that of normal times, then the total carrying
capacity per week is multiplied by 12/4—180,000.

If 40% of residents (roughly the ratio of adults in employment) travel into
the city center once per week, the passenger load on a single rail line is mul-
tiplied by 100/40—45,000.

Therefore, the ideal configuration for a radial rapid rail system requires
seven lines in a large city of 3 million; 10 lines in one of 4.5 million; and 14
lines in one of 6 million.

However, this accounts only for residents within the large city; outside the
city, there will be 12 million people in nearby regional areas (or 13.5 million,
if each unitary city has 150,000 people.) If residents in the periphery travel at
the rate of one trip per month into the city center (in other words, the
equivalent to one quarter of that of the city’s population), this converts to an
urban population of 3 million, and will require a further 7 to 8 rail lines.

By combining these two components, a city of 3 million will require 15 rail
lines, and one of 6 million, 21 rail lines. Furthermore, if each rail line has an
hourly capacity during rush hour of 15,000, then the former will require open
spaces and roads able to handle the flows of 225,000 people per hour.
(Although basic calculations are made here, the widths of rapid rail lines and
major roads are not determined by city size conditions, but to the contrary
must be decided instead conceptually by the capacity of transport systems
rather than city scale.)

3.2.2.3 SIZE OF THE CITY CENTER WARD

A megacity is made up of multi-functional elements, but it is desirable to
concentrate those that handle commerce and economics in the city center ward.

When a city becomes huge, the city center ward that is packed with
commercial industries itself becomes enormous, and there is a risk that this
highly intensive function will become paralyzed. If the maximum size of the
city center is restricted to one combined ward of 500,000 (i.e., five [unitary]
cities of 100,000) to avoid falling into this predicament, then the total
workforce participating in city center business will be 100,000, given a 40%
ratio of employed workers and a 50% ratio of workers in external industries
(500,000 X 0.40 X 0.50 = 100,000). On the other hand, applying figures
from 1935, the ratio of the commercial industry workforce in large cities was
32% while that in medium-sized cities was 27%; if this difference of 5% is
thought to correspond to the function of the large city, and this 5% repre-
sents 100,000 of a total workforce of 2 million, or an employment ratio® of
40%—then we can perform a reverse calculation to arrive at 5 million for
the large city’s total population.
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The above calculations are all estimates based on the large city as a single
concentrated center; however, there are at present other forms of independent
centers such as the Kinki regional area, with Osaka as the focus for commerce
and industry, Kobe as its center for port facilities and industry, and Kyoto as
the hub for culture and welfare. In this case, the central functions are dis-
persed, so the above calculations probably produce higher values. However,
what is needed is a transport system able to connect these spread-out centers,
and some skillful planning for an integrated transport network to handle this
dispersion of the center.

3.2.3. Population Growth and Urban Distribution
of Population

If limits to the size of the large city are imposed according to the calculations
in the previous section, how must we proceed to distribute these extra people
across Japan’s cities when the population grows? Naturally, this is determined
by the placement throughout our nation of industries serviced by the non-
agricultural workforce, so what happens if we make considerations excluding
these conditions?

According to National Institute of Population Research estimates of future
population forecasts, 50 years from now Japan’s total population will reach a
peak of 122.33 million. The rural population ratio will fall to 28.6%, and
calculating with the same method used two paragraphs above, the population
in all regional areas will be 25.38 million, and 13.38 million in medium-sized
cities (or 11.88 million, in cities of 150,000). Compared to the examination
conducted in the previous paragraph, this is clearly excessive.

If the population of the large city is held in check at the 6 million level, the
remaining 7.38 million (or 5.88 million) will have to be placed somehow in
places outside the hub city.

There are three conceivable methods of handling this.

First, don’t keep the size of the unitary city at 100,000, but increase it further.

A solution based on this method will alter the size of the unitary city to
350,000. Enlarging cities that were originally devised to have 100,000 (or
150,000) will mean that urban facilities undergoing such drastic changes are
unable to meet their assigned targets.

Second, raise the placement density of unitary cities.

It would be fine to increase the number of cities in an area from an initial
30, to 104 cities (increase by 74, or three and a half times). If the distance
between cities is halved, in other words if new ones are created consecutively
between existing cities until the total number is quadrupled, this method
should resolve the matter.

If the city is considered to be a complete organism, and provisions are made
to construct it as a unit, this method is the most suitable.

Third, construct ancillary hub cities, or subdivide regional areas.
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There are instances where it is beneficial to create an ancillary hub city in
a place that, while still in the same regional area, is somewhat distant from
the large hub city for topographical or other reasons, or features a rather
dense concentration of unitary cities. Also, there are regional areas with an
existing large city at their center where [urban] dispersion is extremely
sparse. New regional hub cities can be promoted in such places, and con-
ceivably this might soon be a way to create a new regional area independent
from a long-established regional sphere. The surplus non-agricultural work-
force of 7.38 million (or 5.88 million) is clearly a sufficient number of people to
build a new large city hub.

Of these three methods, 1 believe the latter two should be actively imple-
mented. Which of these is used depends on factors such as: trends in locating
industry throughout the nation; the layout of transport networks; geographical
and historical circumstances in each regional area; and the relationship
between the regional area and the nation as a whole. However, future popu-
lation growth must be dealt with by one of these methods—further upgrading
the hub city through concentration and accumulation; building ancillary hub
cities; subdividing regional areas; or increasing the placement density of
cities—to relocate the non-agricultural population, not by dispersing them
throughout villages and hamlets, but as urban dwellers through the creation of
unitary city wards.

3.2.4. Placement Density of Unitary Cities that are Large City Hubs

In the previous paragraph, the structure of the regional area has come to be
thought of as the arrangement of an enormous large-city hub of unspecified
size and 30 unitary cities within the regional zone; however, as has already
been stated many times, the large city is merely constructed from unitary
cities, except that they are arranged tightly together. Therefore, it is possible to
reconsider the unitary city placement density in all regional areas.

Let us consider two cases for the unitary city: (a) population of 100,000; and
(b) population of 150,000.

First, let us examine closest-possible placement distances when taking into
account vegetable self-sufficiency.

If the population density for urbanized land is 100 persons per ha., the
dimensions of the city (total urbanized area) will be 1,000 ha. (1,500 ha.),
with a radius of 1,784 m (2,185 m). If available urbanized land, namely
land available for effective use, is 50%, then this will be 20 km? (30 km?),
and its external diameter will be 5.05 km (6.18 km) if the land is circular,
or 4.81 km (5.89 km) if it is hexagonal. Arable land needed for supplying
fresh vegetables will be 20 tsubo (0.0066 ha.) per person, and if arable
land represents 20% of the entire area, the city’s total land needs will be
3,300 ha. (4,950 ha.), and the distance between cities will be 6.18 km
(7.57 km).
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Table 9.9.2 Width of green belt between cities, when vegetable self-sufficiency is attained

Total effective land acreage ratio 80% 50% 30%

Required total city acreage per person 0.0208ha 0.0332ha 0.0553ha

(assuming 0.0166 ha/person)

Required urban space acreage per person 0.0125ha 0.0200ha 0.0333ha

Unitary city (10,000) Total city (diameter) 4.90km 6.20km 8.00km
Urban space (diameter) 3.80km 4.81km 6.21km
Green belt width 1.10km 1.39km 1.79km

Unitary city (15,000) Total city (diameter) 6.00km 7.58km 9.79km
Urban space (diameter) 4.66km 5.89%km 7.59km
Green belt width 1.34km 1.69km 2.20km

Therefore the placement distance between cities where the minimum
amount of green land (for fresh vegetable supply) is allocated, will average 6
km with around 50% land available for effective use, and the width of green
land will be around 1.5 km.

The ratio of land available for effective use will be even greater in the heart
of the plains where large city hubs are found, and conversely the ratio will be
lowest in the peripheries of regional areas; therefore, for the three different
ratios of land available for effective use (namely, 80%, 50% and 30%), calcu-
lations for the distance between cities, and the width of green belts, is shown
in Table 9.9.2.

This is the average minimum spread when placing unitary city (wards).

Now, if we imagine the structure of the large city with the city center
urban ward at its middle point, it is desirable for city wards in the so-called
association of city wards to be within half an hour or around 25 km of the city
center. Suburban city wards (a large city’s suburban neighborhoods) are placed
on its outskirts, connected by one-way journeys under an hour; and located
further beyond these are unitary cities that form the hub of adjacent regional
areas.

Assuming several graded ratios of land area available for effective use (or
arable land ratio), and calculating the region’s city placement capacity based on
a few conditions such as vegetable and staple food supply for the region’s
population, a concrete representation for the model of these placement cor-
relations can be seen in Table 9.10.

However, the reality of our nation’s topography means that there are few
instances where land simply stretches out all around the periphery of a regio-
nal hub city; and because of the proximity of the heartland for large cities
to bays and seas, considerable areas of water are included whether you
measure the regional area with a radius of 25, 50 or 75 km, making it difficult
to attain the urban land dimensions shown in Table 9.9.2. Naturally, the
degree of “shrinkage” due to these bodies of water and other factors varies in

106



‘98earoe ueqin Aq a8ea1de [£30) JUIPIAIP AQ PauTLIO ST SANID JO IquUNU AT, “f

d[qer ot

UMOUS oI€ SINSIT YT, *(q) JO ISED o) UI ‘1]°()/¢]°() PUE {(E) JO 25ED oY) UI ADUSIDIPYNS-J[3$ SPNISPOOJ UTRUI 10] £€8()'()/EE60°0 “Adusmiygns—J[as a[qeraSoa 10§ /00°0/L10°0
Aq onex puey 9[qere oy Aidnnuw ‘puep a[qere 01 pappe st (ey [(°( 1od uosiad | 10 ‘ey 1od suosiad ()()]) pue[ pazrueqIn UIS ‘SISELD [[B UI OLEI PUL] JANIIYD [8I0) 10 "¢

(6£61 107 sonsnels) uvy 19d 1oy 1 st awnjoa uononpoid 2du pue

‘uosiod 13d nyoy 171 st awnjoa uondwnsuod 21 ‘o4z st oner Apped 201 oy axoym ‘suosiad '8 = 1°1/25°0 X 61 X L166°0 1od ey | 10 ‘vosiad 12d ey (¢111°0) 11°0
se pajenored st Ay (q) ‘uvy 10d nyoy g1 st dwnjoa uononpoid 901 pue fwostod 19d 10y 9/ ST wmoa uondwnsuod U {049 st 9Searoe puel dyqere 1d Apped oou
1oym ‘suostdd 71 = 9/0°1/19°0 X S 12 X L1660 12d ey | 10 ‘vostod 1od ey ¢¢g()'() SB PAIL[No[Ed SI I OIS SNOIUAS JEYMIWOS ) UQ) (B) "Pasn udaq daeY saIndy Jo
195 0M) ‘AOUADIYNS-J[3s SPNISPOO] UTEW 10 "AOUIIPNS-J[as d[qeaadaa 10§ uosiad 1ad (ey 99(()'() ognsi (g pawumnsse st i1 ‘vosiad 1od a8earde puey o[qere paxmbar 104 g
‘onex puey d[qere pue ‘uostod 10d oFeorde puel ojqere parmbar woy parenores st 98ea1oe A parmboyy T 910N

10¢ g9¢ ¥10C
10€ 86¢ 14429 Juoz
c0s 299 ¥LSS 007011 0¢ 0ST [euotgor SurddepoaQ 4
c0s ¢'e9 c0s
c'SL ¥'66 9¢8
gect L9971 t6€T 009°LT <l SL aU0Z TEUOISN "¢
erl 881 sThl
1T '8¢ SLeC
9°s¢ 'Ly 0°96¢ or8’L 01 0S uonenosse A1 381eT g
¥'e Sy (08 4%
1's 89 L9S
<8 'l ¥'t6 0L8°T S0 o4 qny Lo 28reT ']
0SS SS9y 0'ss
L9¢ L'LLT 0¢ce (cury) oSearoe
oz §'991 861 £ wos1d-000°01
0'ce ¥'cC 0ce
0'¢e 9'¢e ¢S
0'¢S 0°9¢ ¢¢€8 (%) omex pue| 2ANIIPY
00T 00T 0cl
0°0¢ 0°0¢ 0°0C
0°0¢ 0°0¢ €ee (%) onex puef d[qery
vy €€80°0) (uosiad sad
Llouawnffns-fjas puv] 219viv VY £00°0)
vy 11°0) o sffmspoof uwpy Dowanffus-fjas ajquiasa
(sanoty)

auoz unm syt uosiad-000 ‘01 Jo saquinN

(z1u2y) a8baaw [pjo],

Ui [PaLY

() snipvi auoy

uoypudisap A1)

ssurdnois ur sonw Jo IoquINU pue 9FedIdE JUOZ [BUOIS] ()] ‘6 VL



AN ESSAY ON THE NATIONAL STRUCTURE

each regional area, but it is conceivable that roughly 80-90% of land is available
for effective use in a 25 km radius, 75—-80% in a 50 km radius, and 60—-70% in
a 75 km radius. Furthermore, in a radius of 150 km where regional areas over-
lap, the degree of “shrinkage” will increase because neighboring areas extend
into it as well as these bodies of water, and a ratio of 20-30% is conceivable.

In order to create mock-up values right now, let us assume actual effective
area ratios of 85%, 80%, 70%, and 30%, and population distributions of 5
million for a large city hub, 7 million for an association of large cities, 10
million for a regional area, and 11 million for total* regional areas; the results
can be seen in Table 9.11.

Accordingly, 20% arable land (ratio of total land available for effective use
around 53%) in the central regions would make vegetable self-sufficiency
possible, while 50% arable land (effective use ratio, around 56%) in an asso-
ciation of large cities would make 50% self-sufficiency in total foodstuffs pos-
sible, and 30% arable land (effective use ratio, around 33.6%) in all regional
areas would mean complete self-sufficiency in foodstufs.

In this case, the distance between cities for city wards of 100,000 is 6.1 km
in the central areas (or 7.4 km for city wards of 150,000); 14.7 km in an
association of large cities areas (or 18.0 km); 24.6—25.3 km in regional areas (or
30.1-30.9 km). (See Figure 67, p. 258 [p. 111].) In all cases, the distance
between city wards does not exceed 30 km, which is roughly half the city ward
catchment area radius of 50 km calculated previously, so we can see how they
are useful as weekend hubs for nearby villages scattered about between cities.

Population density per square km ranges from 3,145 in central areas, to
1,196, 517, and 443, respectively. The population density for all rural areas is
lower than the 523 per square km for the Kanto plain area (in 1935), but is
higher in all other areas. Arguably, this is one model for placement that satis-
factorily increases city density.

4. Regional Area Hubs across the Entire
Nation—Placement of Megacity Associations

If we explore our nation for areas that clearly are, or might be, composed of a
regional area with an association of large cities as its hub, examples emerge
such as the Kanto region with Tokyo—Yokohama at its center, or the Kinki
region centered around Kyoto—Osaka—Kobe. Although the following have
much less sway compared to these two above, additional candidates can be
found such as the Tokai region with Nagoya as its hub, and the region of
Kyushu (including the western tip of the Chugoku region) centered around
the Kitakyushu Industrial Belt.

For convenience’ sake, if we check the differential figures for the statistics
of the area and population (in 1935) for the first two regions, their popula-
tions are 16.87 million and 11.87 million respectively, and the latter is close to
the aforementioned model. Their areas are 32,226 km? and 27,221 km?
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Figure 66 Regional zone placement map

respectively, which are slightly larger than the 24,840 km? cited in the model.
Therefore, the population density of the former is much higher than that for
all regional areas, while the latter is roughly at the same level. However, the
arable land ratio for the former is 25.3%, but for the latter it is an extremely
low 10.1%. This ratio is higher in the former than the model, but its popula-
tion density is relatively high; conversely, the population density in the latter is
close to that in the model, but its arable land ratio is relatively low and only
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Figure 67 Model map of regional zone structure

Figure 68 Diagram of distance between cities

Table 9.12 Acreage, population and population density, by statistical zone

Statistical zone Acreage (km?) Population (in 1940) Population density
Hokkaido 88,775.04 3,272,718 37
Tohoku 66,911.21 7,164,674 107
Kanto 32,225.83 16,866,093 523
Hokuriku 25,292.37 4,288,554 170
Tosan 28,586.70 3,638,779 127
Tokai 18,616.33 1,383,235 343
Kinki 27,220.69 11,870,453 436
Chugoku 31,679.19 5,718,434 181
Shikoku 18,772.83 3,337,102 178
Kyushu 42,078.99 9,936,690 236

All Japan 382,545.42 73,114,308 191
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Text: round key, from top
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Figure 69 Arable land ratio and population density, by regional zone

Note:

1. Round key shows acreage. Base height represents population density per arable land acreage.
2. Dark shading shows arable land acreage for 1935; but combined with the area in the light
shading, this shows the present (1938) latest arable land ratio after expansion of arable land; pie
charts for total arable land acreage show latest arable land acreage.

3. Numbers on the map show arable land population density maximums.

half that of the model. Consequently, neither region is able to attain food self-
sufficiency.

In other words, if the aforementioned model is used as the standard, these
two regions are clearly overdeveloped. Now if we draw 150 km-radius circles
around each of the regional areas with existing cities as their hubs examined
above (see Figure 66), the Tokai and Kinki regions heavily overlap as shown
in the figure, but large gaps can be seen between the other regions, and large
swathes of land not included at all in the abovementioned regional areas are
revealed.

Therefore, we can see how in future these gaps and spaces must be filled,
and that it is desirable megacity associations be established in new regional
areas in this middle ground.

This development strategy seems like a proposal to build a hub in this open
space, simply because there is something missing in the middle of the coun-
tryside. All things being equal, such as requirements including where to locate
industry, then naturally this way of thinking is plausible. However, in reality
the factors behind locating industry vary according to region, and these
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Text: from top
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Figure 70 Models for population concentration and population density increases

In L. there is no increase in hub density, and indeed there are cases where it declines. In
other words, where a hub zone changes its character from an area used for both work and
residences to one solely for workplaces, one can find examples where the central zone of a
former large city often fragments. However, such phenomena are only seen on a small scale;
in the big picture, as expected, there are many cases where hub regions continue to grow
(although it is inevitable that growth rates will decline). That is, I. represents the typical
situation for large city development at present.

differences are what give rise to the remarkable development in the Kanto
and Kinki regions at the present time, and the relative lag in other regions.
Despite some leeway in areas that are already developed, if we believe that
the situation where a part of the nation is overdeveloped and too densely
populated must on the whole be corrected in the future, then a proposal
of this nature is feasible.

Considered in this light, if new hubs were to be sought while taking
into account topographical and historical factors in each region, we could
conceive of a total of 12 areas, including: hubs in Chugoku, Hokuriku,
Tohoku, and Hokkaido; parts of Shikoku separate from Chugoku; Mina-
mikyushu, separate from Kitakyushu; Tsugaru Straits region and the eastern
Hokkaido region, separate from the central Hokkaido region. Problems
may arise when terrain and climate factors are taken into practical con-
sideration, but it is conceivable that by constructing these regional areas, a
dispersion arrangement may be possible to rebalance the nation industrially
and culturally.

These 12 areas differ from traditional statistical-area regional subdivisions. By
establishing borders for these new regional areas around the prefectures shown
first of all in Figure 66, and for each of these regions include figures for area;
population; population density; amount of arable land (as of 1936); and arable
land ratios; then, Table 13 is produced when calculating for each region the
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Figure 71 Structural models for Japanese land development

B: Natural-growth radial structure

C: Nishiyama Research Lab, “Design for Life Space in the Nation” [Kokudo ni okeru seikatsu
kitkan no koso|, Shin Kenchiku, March 1966.

D: Atsushi Ueda, “Design for Nation and City” [Kuni toshi no kosd|, Mainichi Shimbun,
March 1968.

E, F: Spinal formation, and its compound formation.

final amount of arable land—after adding postwar projections for 1.7 million ha.
of reclaimed land nationwide—and their respective ratios. The above table
shows trial calculations of regional placement for areas indices only, and no
allowance has been made for climate and other geographical disparities and con-
ditions in San-In, Hokuriku, Tohoku, Hokkaido, etc. so it would be a mistake
simply to use this raw data; however, the following information can be acquired
from the table: the state of development of each regional area, and its development
ranking, from figures for population density and population density per arable land
(referred to as arable land population density); and their relative development
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reserves, or new urban dispersion reserves. From this, it will be clearer in which
regions the nation’s population and industries must be distributed in future.

Accordingly, we can remodel and reorganize regional area hub districts and
their regions in existing developed areas such as Kanto and Kinki; at the same
time we can carry out the urban arrangement of megacity alliances that will be
the hub districts of new regional areas, and design the reorganization of
transport networks to handle these new key formations.

5. Appendix

As discussed in the first half of the introduction, in the present chapter the
principle objective of this tentative proposal for national formation is the
gradated construction of residential areas; but it resembles an unusable out-
dated pattern because: the location of industry which is intrinsically linked
with this issue has been disregarded; and technological innovations mainly in
transportation, such as subsequent rapidly changing motorization, develop-
ments in airplanes, and the possibility of high-speed rail, have not been
coordinated. However, in the national development that is actually being
carried out, these technological advancements are being used by highly
advanced monopolistic capitalism as a tactic or strategy to intensify over-
conglomeration, and there is a strong tendency that the warped state of the
nation should simply be accepted. In this respect, this proposal sets aside the
issue of the location of industry but nevertheless does discuss those condi-
tions that check such issues, and cannot be said to be without significance.
However, if we consider advancements in transport technology, several
revisions are necessary in future designs. Also, as for the character of the city
and the construction of residences, I later devised several propositions to
revamp the aforementioned proposal. These do not appear in my collected
works, so I add them here as a brief supplementary explanation to make up
for any shortcomings.

Text: A, from top

E L

National trunk line

Ca T B
(20077} C4 Regional zone hub

1 W — T 5km
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Figure 72a Zone area structure for Japanese land (A: original proposal; B: revised proposal)
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In rural areas, foot traffic and bicycles are the main form of transport, but
due to the systematic adoption of motorization, regions are expanding
more, and furthermore it is possible to increase urban-style accumulation
to bring about a better life.
Because of this, it is possible to convert the gradated formation of
cities from C4-C3-C2-C1 (Figure 72A) to the formation of

c2
ca-c3 ' (Figure 72B).

‘a

By strengthening C4 trunk-line rail links, the nation as a whole becomes
more integrated; and with the necessary connections, the entire nation
can be included in the “day-trip zone” of the nation’s hub C5 (the
capital city).
The pyramid-shaped organization of regional formation appears to be
constructed in a radial link pattern (concentric circle formation);
however, Japan’s long and massive land mass, its trunk-line rail lines
that follow the shoreline, and a topography that features steep
mountainous areas crisscrossed virtually at right angles by rivers,
valleys and plains, mean to the contrary that a spinal formation or its
compounded form (Figure 71, E and F) should probably be the basic
configuration.
The national rail network and the C3 aggregations, component ele-
ments of C4 and C5, form the backbone of a spinal or ladder shaped
formation where the national rail lines run through the capital city and
regional hubs; and in the central large city regions, perhaps a ringed
formation encircling a “bay area” could be the framework, rather than
a radial pattern.
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Figure 72b (continued)
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Figure 73 National land framework, binangle structure
(Source: Nishiyama Research Lab, “Design for Life Space in the Nation” [Kokudo ni okeru
seikatsu kitkan no koso|, Shin Kenchiku, March 1966.)
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Text: from top
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Figure 74 Permanent residential model for national land space
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Figure 75 Structural model for the nation

(©)

Every part of these networks must be designed, according to their function:
airplanes, high-speed rail, railways, [green] belts, and walkways; and a
general connection system of roads and canals to supplement these.

Residential areas or housing are rather compact for daily use, in order to
manufacture high-density life spaces; so to get some relief from these,
facilities to allow every person adequate access to travel, a change of
scenery, or recuperation, must be incorporated into the network of
residential areas. In contrast to permanent residences (sumika), detached

cottages (hanare) for holidays and recuperation, and inns (yado) for trips

to get away for a while, must be allocated and secured in every region.
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(8) The C3 city can be roughly categorized into three different types: (a)
the “factory” city that combines industrial production with the kombinat,
(b) the “plaza” city that handles distribution, management, research and
education, etc., and performs the central functions of politics, econom-
ics, culture and information; and (c) the “open field” city that is a pri-
mary producer connected to farming, forestry and fisheries, as well as
being a hub for open area recreational zones. C3 cities are dispersed
among all regions throughout the nation. (Figure 74.) Figures 71 to 75
provide a simple schematic view of the above points.

However, the structural patterns here are not provided to demonstrate that
the actual situation in our nation can be converted in this manner easily or
spontaneously; naturally, this proposal merely offers a target to reform two
opposite images: the chaotic capital city area and the megalopolis belt along
the Tokaido corridor that, due to overcrowding, are in fact gradually turning
into uninhabitable environments; and on the other hand, the growth of spar-
sely populated zones that are becoming increasingly neglected.

Notes

1 Translated from Nishiyama Uzo chosakushit 3 [The collected works of Uzd Nishiyama,
volume 3|, Chiiki Kitkan Ron [Reflections on Urban, Regional and National Space]
(Tokyo: Keisd Shoba, 1968). “Dai 9 sho, Kokudo kasei no shiron” [Chapter 9, An
Essay on the National Structure|, pp. 225-266.

2 Question mark inserted by Nishiyama.

3 Nishiyama’s note: The terms employment ratio, external industry workforce ratio,
commercial industry workforce ratio, etc., were examined in Chapter 2.

4 Translator’s note: Nishiyama uses the term “total regional areas” [4=Hb 77 ] in the text.
This refers to “overlapping regional zone” [AC#tiHb /5 F&]] in Table 9.11, Column 1.
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