REFLECTIONS ON URBAN,
REGIONAL AND NATIONAL SPACE

Nishiyama Uzd, educated as an architect between 1930 and 1933, was a key
figure in Japanese urban planning. He was a prolific writer who influenced a
whole generation of Japanese urban planners and his interpretations of foreign
planning and local practice still influence Japanese planning theory and practice
today.

Nishiyama’s first publications date to the 1930s, and his last ones appeared
in the 1990s, spanning a period of enormous political and spatial changes. The
three articles translated here, originally published in the 1940s in professional
magazines, show how Nishiyama developed his theoretical models based on a
social approach to architecture and planning, focusing on land use and land
control rather than aesthetic preferences. They provide insight into Nishiyama’s
early thinking, his analysis of foreign examples, his reflection on large-scale
regional and national spatial organization, and his architectural and urban
visions, providing a remarkable and fascinating insight into the state of planning
in Japan.

These texts call scholarly attention to the writing of a global planning his-
tory and invite the reader to engage with a major figure in planning who is
largely unknown outside Japan; to reconsider Japanese planning history; and to
work towards a truly global planning history. How does Nishiyama compare
to the great urban planners of the past in the West, such as Patrick Geddes,
Lewis Mumford, or Werner Hegemann? Many more translations will be
necessary to answer this question.

Carola Hein is Professor and Head, Chair History of Architecture and Urban
Planning, Delft University of Technology, The Netherlands.
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NISHIYAMA UZO
A Key Figure in Modern Japanese Planning History

Formal urban planning emerged in Japan almost simultaneously with planning
practice in Europe and the United States. Japanese leaders carefully studied
foreign developments in diverse fields, including law and design, and at dif-
ferent scales, from regional planning to architecture. Their findings, combined
with traditional Japanese approaches, influenced urban planning practice in the
Japanese islands and in the colonies.

Among the professionals who brought foreign planning concepts to Japan
was Nishiyama Uzd (1911-1994). A key figure in Japanese planning debates
in the 20th century, Nishiyama was active mostly from his home base in
Kyoto, forming a counter-pole to Tokyo and its prominent debates. He spoke
multiple languages and introduced foreign thought to Japan on multiple
occasions, and his works highlight the position of Japan as a node in the global
exchange of planning ideas. The difficulties of the Japanese language have
prevented a broad recognition of his work beyond his home country, but his
multiple contributions as translator of foreign practices, as educator, author,
practitioner and activist deserve more attention.

Introduced by Carola Hein, this volume comprises three essays from Chiiki
Kiikan Ron [Reflections on Urban, Regional and National Space], one of four books
with collected works edited by Nishiyama in 1968, with English translations.
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NISHIYAMA UZO

Leading Japanese Planner and Theorist

Carola Hein

Japanese planning emerged in the mid-19th century, at almost the same time
as planning in Europe and America and in response to similar challenges. Yet
the different groups of planners did not enter into a balanced exchange. Japanese
practitioners and scholars observed foreign practices, commenting on them and
occasionally integrating some aspects of them into their own work, while also
carefully building on long-standing Japanese traditions of urban form, and
testing their knowledge in colonial and post-colonial settings. In contrast, only
a few foreign practitioners observed Japanese urban planning efforts, and most
of them did so with the goal of proposing their own ideas for improvement—
at least until after World War II. During the reconstruction period in the early
1950s, foreigners paid little attention to Japanese planning, whereas Japanese
architects were part of the European and American modernist architectural
scene, notably Tange Kenzo, who designed the Hiroshima Peace Memorial
Centre and Park to commemorate the first atomic bombing of a city, and his
immediate colleagues.'

By the 1960s, scholars were starting to write the first histories of planning, in
Europe and America and also in Japan. Tracing the global exchange of ideas,
non-Japanese scholars connected European with American, colonial, and post-
colonial places. In particular, they sought to identify new planning paradigms.
Japanese practice became part of this canon through the works of Tange, who
had by then become the leading architect in Japan, commissioned to design
numerous iconic structures, including two consecutive Tokyo City Hall build-
ings, the gymnasium and swimming pool for the 1964 Olympics in Tokyo, and
the master plan for the 1970 World Expo in Osaka.? Foreign historians mostly
considered Japanese urban planning to be a practice and a tradition almost
entirely separate from their own. Their limited engagement with Japanese
practice, culture, and language meant that their histories focused on architectural
and design questions that were in line with Western practices. This focus on
commonalities overshadowed attempts to understand Japanese planning history
in its own right or specific geographical, regional, cultural, and historical con-
text. Their partial reading of Japanese planning history impeded later scholars
from fully integrating Japanese work into global planning history.
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Other major figures of Japanese urban planning, particularly those who
had made their marks through writing, remained all but unknown outside the
island nation. Among them is the architect-planner, historian-theorist, humanist
and avowed Marxist Nishiyama Uzd (1911-1994), who had collaborated with
Tange on the master plan for the 1970 Osaka World Expo (Figure 1). Nishiyama
made his contribution mainly through his teaching and his many writings rather
than his few architectural works.> Though his writings and projects have only
barely been studied either in Japan or outside of it, Nishiyama’s reading and
interpretation of planning practices—historical and contemporary, in Japan and
internationally—influenced Japanese urban planning theory and practice.
Notably through his writings, he connected Japanese practitioners to global
debates, and his analysis of traditional Japanese urban structures and housing as
well as his design proposals helped shape post-World War II Japanese planning.
Nishiyama was also a keen observer of the changing Japanese built environment,
making an enormous number of sketches, drawings, and photos (Figure 2).

The following discussion briefly introduces Nishiyama’s life and work and
then focuses on his urban ideas through the lens of the three articles and their
translation that form the core of this book. These articles document Nishiyama’s

Figure 1 Nishiyama’s main concern was housing. This photograph shows him as a young
man, writing the term Jutaku Mondai (“Housing Problem™) on a blackboard
(Source: Uzd Nishiyama Memorial Library)
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Figure 2 Nishiyama carefully observed the changing Japanese environment and left a large
number of photographs as well as sketches. Here he is depicted in traditional
Japanese dress with a camera in 1935 in Osaka (Source: Uzd Nishiyama Memorial
Library)

particular approach to analysing planning history, international examples, and
the specifics of the Japanese geography, topography, and urban form. This
introduction places the three texts in the context of their time and examines
them as a foundation of Nishiyama’s later work, which is then discussed
briefly. This introduction therewith takes a first step towards integrating his
multiple contributions into Japanese and world urban planning history.
Nishiyama’s first publications date to the 1930s, and his last ones appeared
in the 1990s, spanning a period of enormous political and spatial changes. In
the 1930s, when Nishiyama studied in Kyoto, Japan had its own approach to
architecture and urbanism, no longer depending on direct interventions from
foreigners. The country relied on its own architecture schools (the Imperial
College of Engineering was founded in Tokyo in 1873) and developed
expertise in urban planning. Professionals had been developing local planning
practices at least since rebuilding after the 1923 Kanto earthquake. In parti-
cular, they established land readjustment (kukakuseiri), a technique creating
continuous land parcels for development while sharing project costs among
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landowners. This became the dominant Japanese planning technique, often
called the mother of Japanese planning.* In this period, Japanese architects and
planners partnered with Western colleagues.® For example, Ishikawa Hideaki,
then an engineer in the Ministry of Home Affairs assigned to plan the town of
Nagoya (and later the head planner of Tokyo before, during and after the
war), consulted the British architect and town planner Raymond Unwin on
his city’s master plan during a 1923 trip to Europe. He went on to produce
extensive writings that cited foreign thinkers.®

In the 1930s and 40s, Japanese planners continued to look to the West for
inspiration, but they did not include any concept unconditionally. When
Nishiyama graduated from the architecture department of Kyoto Imperial
University in 1933, imperial practices guided urban planning on the mainland
and in the Japanese colonies throughout Asia; occasionally Western plans
tound their way via Japanese planners into Manchuria and other Japanese
colonies.” By the time he earned his PhD in 1947, the majority of Japanese
cities lay in ruins and the country had become a constitutional monarchy. In
Germany, similarly devastated, planning principles were associated with political
ideology, so planners discarded or at least disavowed them in the post-war
period. But Nishiyama, who had studied European practices of urban and large-
scale regional planning—including in fascist Germany and Italy—was able to
detach projects from their politics and use them in the post-war period.®

As professor at Kyoto University from 1961 to 1974 (and vice president of
the Architecture Institute of Japan in 1959), Nishiyama influenced a whole
generation of Japanese urban planners and actively participated in developing
Japanese architecture and cities (Figure 3). That period saw important urban

Figure 3 Nishiyama as a honorary professor after retirement from Kyoto University (Source:
Uzd Nishiyama Memorial Library)
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changes: the reconstruction and high growth period of the 1950s and 1960s
included urban extension and redevelopment; and the 1968 New City Plan-
ning Act rethought urban practice, aiming to direct rapid urban growth with
control areas and promotion areas. His influence was particularly strong in
Western Japan, the so-called Kansai area.” At the height of his career, in the
late 1960s, major shifts were occurring in Japan: new towns were built and
comprehensive national plans established, both themes that Nishiyama had
discussed throughout his career.!® This period coincided with the country’s
shift to community planning (machizukuri), in which he was an active player.

At this time, Nishiyama compiled his works into four volumes. The three
articles translated here, originally published in the 1940s in professional maga-
zines, were chapters 1, 9, and 10 of volume three of the compilation, entitled
Reflections on Urban, Regional and National Space |Chiiki Kiikan Ron]. Each text
(as all the articles included in the compilations) was briefly introduced by
Nishiyama himself, placing it in its context of writing, identifying where it was
published, and describing how it fitted into the arc of his thinking—this volume
also includes those introductions. These articles have been chosen as an intro-
duction to the early planning-related works of this major figure, whose work
helped shape Japanese housing and planning in the 20th century, though they
cannot do justice to his extensive works. These pre- and early post-war texts
provide a foundation for understanding his career as well as the context of
Japanese planning history beyond well-known figures such as Tange. (These
texts precede the extensive urban changes of the later 20th century.) In parti-
cular, the three texts provide insights into Nishiyama’s activity as a theorist,
commentator, and translator of foreign practices and also as a visionary whose
concepts were based on a comprehensive and long-term understanding of
Japanese society and history.

The three texts are only a tiny section of one of the four thematic
volumes, each of which was more than 600 pages long and included texts
from the 1930s and several decades after. The four books speak to his core
interests. He dedicated two volumes to themes in housing—housing planning
(Jistaku keikaku) and theory on housing (Jitkyo ron)—and one each to theories
on urban, regional and national space (Chiiki kiikan ron) and architecture
(Kenchiku ron).!' As a compilation of original works, some of which were
published in war-time architectural journals that are not readily available—
sometimes even Nishiyama’s own archives do not hold a copy—these books
provide unique insight into his life achievement.

Before discussing the volume on urban, regional, and national space, and
the articles chosen from it and translated in this volume, it is worthwhile to
briefly describe the other volumes on housing and architecture. Throughout
his life, Nishiyama maintained an abiding interest in the development of
housing. Through abundant, detailed sketches of buildings and innovative
analytical drawings and maps he created a careful analysis of Japan’s changing
housing types over the centuries.'? His unique drawings offer detailed accounts
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of neighborhoods, floorplans, sections, and construction details of traditional
Japanese town houses, row houses, apartments, and mansions, in the large
metropolises and villages alike. He also carefully examined changing lifestyles
and everyday objects of traditional Japanese people from the earliest times of
Japanese construction to post-war practices (Figures 4—7). As such, Nishiyama
provided detailed and carefully documented insight into changing lifestyles, as
through his drawings and photographs of traditional Japanese row houses, the
nagaya (Figures 8—15).

Nishiyama also translated his findings from history into housing proposals
for the future. Looking at the traditional separation of spaces in Japanese
houses of hard surfaces (pounded earth) from those with soft ones (tatami), he
argued for further dividing tatami rooms for sleeping from living/dining/
kitchen areas (LDK) with wooden floors.!> The new organization of housing
led to characteristic post-war housing projects: nLDK apartments, with n
indicating the number of bedrooms added to the core of Living and Dining-
Kitchen'* (Figure 16). Questions of aesthetics, the design and the scale of
buildings, were also a key interest. But Nishiyama resisted the idea that
architecture was an elitist medium and instead focused on its social aspects,
particularly in the architectural magazine DEZAM. Humanist approaches were
at the core of his practice, as is clear as early as a 1948 article, “The Architecture
of Humanism.”!>

SR e e 3
Figure 4 Photograph taken by Nishiyama in 1939 of traditional thatched roof housing in
Nara’s Horenchd (Source: Uzd Nishiyama Memorial Library)



Figure 5 Drawing by Nishiyama of the interior of a traditional machiya townhouse in Kyoto in
1936 showing the narrow and deep corridor used for multiple purposes including as
kitchen, and providing access to the rooms (Source: Uzd Nishiyama Memorial Library)

Figure 6 Nishiyama’s innovative depiction of a traditional Japanese house from above,
depicting both the architectural structure as well as the use of the various spaces.
Transforming lifestyles are captured through the presence of a piano in the room at
the lower left (Source: Uzo Nishiyama Memorial Library)
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Figure 7 Nishiyama’s sketch of industrializing Osaka shows numerous chimneys over the
traditionally horizontal pre-war city, including his father’s iron work factory
extended in 1919. The European-style house in the front was their residence
(Source: Uzd Nishiyama Memorial Library)

Figure 8 Depiction of the interior of a traditional row house (nagaya) in Osaka (Higashi
Noda) and the use of its rooms drawn by Nishiyama before the war (Source: Uzo
Nishiyama Memorial Library)



Figure 9 Photo of a pre-war row house lane in Osaka (Higashi Noda) taken in 1936 by
Nishiyama (Source: Uzd Nishiyama Memorial Library)

Figure 10 Photo of then recently built row houses in Osaka’s Sumiyoshi ward (Kagaya)
taken in 1935 by Nishiyama (Source: Uzd Nishiyama Memorial Library)
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Figure 11 Photo taken in 1936 of the rear side of row house lanes (back alley) in Osaka’s
Nishikujo area by Nishiyama (Source: Uzd Nishiyama Memorial Library)

The three texts translated here have been selected as bridges that provide
insight into multiple topics, including Japanese knowledge and appropriation
of foreign urban practice. These texts document continuity in urban theory
without the ideological characteristics typical of German and other post-war
reconstruction. They also reveal the famous post-war works of Tange Kenzo
and his colleagues as only one element of the Japanese urban planning debate.

‘While Nishiyama’s introductions to these pieces acknowledged the war and
post-war context of these writings, he, surprisingly, did not address the war as
a political issue. While personally he took a clear anti-capitalist stance, he also
accepted the contemporary situation of uncontrolled urban development that
contradicted his ideals and was ready to foreground a pragmatic attitude.

Text 1: Perspectives on Urban and Regional Planning
Internationally: Chapter 1: The Base of Life

Nishiyama spoke several languages, including German and Russian. Like other
Japanese planners, he carefully analysed and critiqued foreign ideas. This
knowledge allowed him to engage with practices that were both within and
outside the canon of Western planning. His observations on the applicability
of these practices in Japan are of particular interest. In contrast to standard
Western histories, which focused on aesthetic or stylistic principles such as
modernism, Nishiyama classified foreign concepts along the lines of capitalist

10
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Figure 12 Floor plan of an apartment in the Daikanyama Dojunkai housing complex in
Tokyo where Nishiyama’s family lived in 1942. This housing complex was
erected after the 1923 Great Kanto earthquake that destroyed large parts of
Tokyo and Yokohama. (Source: Uzd Nishiyama Memorial Library)



Figure 13 Drawing by Nishiyama of his cluttered architect’s workspace in 1942 where he
tried to design buildings, but an accident happened... (Source: Uz Nishiyama
Memorial Library)

Figure 14 Photo of Nishiyama eating with his wife at a traditional Japanese low table (with
coals) in 1941, at his apartment in the Daikanyama Dojunkai housing complex
(Source: Uzd Nishiyama Memorial Library)
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Figure 15 Nishiyama’s plans for mass produced housing couldn’t be implemented; he left
the housing corporation (Eidan) and returned to Kyoto University in 1942
(Source: Uzd Nishiyama Memorial Library)

versus socialist. He introduced Japanese academics and practitioners to foreign
ideas with these texts, and infused his own interpretations into the writing of
planning history. These texts exemplify a distinctively Japanese perspective on
European, American, and global developments and record Japanese planners’
extensive knowledge of foreign practices.

The first text reprinted here, “Seikatsu kichi no k6z6”1° [The structure of the
base of life],!” sets the foundation for Nishiyama’s urban thinking and reflections
and demonstrates the close relationships that he saw between society and housing
and between housing and urban planning. When Nishiyama wrote the original
text, he was examining the problem of the big city as a locale for a largescale,
modern, concentrated workforce, trying to find a new organizational form for the
Japanese city. The text explores the organization of cities through urban units that
cater to specific needs of the population in terms of work, housing, education,
culture, and transportation, hence the title “The Base of Life.”

Driven by his desire to connect work and life, Nishiyama argued that the
structural elements of the city, conceptualized as life spheres or life units,
should be organized around elementary schools and workplaces, as argued by
many other planners. They needed to be carefully organized, separated by
green areas, and connected by transportation. He thus affirmed the organiza-
tion of cities in small units. The text originally appeared in Kenchikugaku
Kenkyii [Research on Architecture] in 1942. Introducing the text in the 1968
compilation, Nishiyama acknowledged the original context of the text, to
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Figure 16 Apartment floor plans for mass-produced housing with depiction of tatami rooms
and other spaces, drawing by Nishiyama (Source: Uzd Nishiyama Memorial

Library)
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explain the then-typical references to Japanese aspirations of leadership in Asia,
and assessments of the needs of wartime defense. But Nishiyama did not either
reference the politics of Imperial Japan, or distance himself from it; instead, he
focused primarily on cities and society as a modern challenge.

The article speaks to the ways in which Nishiyama served as an interpreter of
foreign concepts for Japanese practice. It also demonstrates his critical distance from
foreign practices. Nishiyama’s goal was a qualitative reform of cities for an indus-
trialized society, with a new social life. He rejected what he perceived as purely
aesthetic or economic choices and social concerns and instead argued for rethink-
ing the modern metropolis and its capitalist and chaotic form. This approach and
his own political affiliation could have led him to embrace urban planning ideas
applied in the Soviet Union. But while Nishiyama explored and discussed those
ideas throughout the article, he chose yet another perspective: taking up the con-
temporary idea of a necessary, legally proscribed space that provides all the func-
tions of daily life, he proposed a life space, the life units mentioned above, and
argued that it would engage traditional Japanese practices (samsara, meaning “the
circle of life”) and leading ideas of contemporary urban planning.

Nishiyama also presented and critiqued plans by Ebenezer Howard, Le
Corbusier and Ludwig Hilberseimer in capitalist Britain, France, and Germany,
discarding them for simply reorganizing the city without solving the density
problem and for merely transposing capitalist American cities into Europe, more
on aesthetic grounds than in response to social needs. Plans by the Soviet planner
Milyutin for a linear city, in contrast, appeared to him conceptually as an attempt
to build a “comprehensive whole,” but he did not agree with its separation of
work and home. Nishiyama remained unsatisfied with many foreign proposals,
and instead searched for a way to make city life meaningful as a whole in both
new and existing cities. He thus promoted proposals by the Nazi-era planner
Gottfried Feder. His book The New City (Die Neue Stadf) was published in 1939
and six months later was already on the shelves of the administrative library of
Tokyo, showing the rapidity of intellectual exchange at the time.'®

Feder’s book was based on a lengthy survey of cities, including Anglo-
Saxon concepts. His suggestion of urban units for 20,000 inhabitants, divided
in nine autonomous units and surrounded by agricultural areas, appealed par-
ticularly to Nishiyama. He built upon this concept and translated it to the
Japanese national scale, proposing units of medium-sized cities of 100,000 (or
between 50 and 100,000 people), an idea he developed further in his essay on
national structure—the second article here. Nishiyama was attempting to build
upon traditional urban form and to develop a theory that was more applicable and
more organized than Ebenezer Howard’s proposal for garden cities. Ignoring the
political context and Nazi ideology of Feder’s original introduction, he saw it as a
manual for making cities. Since many of the other planners did not read the ori-
ginal texts, the analysis of international examples made by Nishiyama, and a
handful of other scholars, was essential. Many other planners drew on his history
of urban form and planning as a tool for teaching planning as a discipline and
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training future planners. Rejected in post-war Germany for the author’s associa-
tion with the Nazi Party, Feder’s urban concepts would become a standard
reference in textbooks on planning history for decades to come in Japan.'”

Text 2: Reflections on the Urbanization of Postwar
Japan: Chapter 9: An Essay on the National Structure

Nishiyama’s proposal for planned urban space accompanied a concept for national
urbanization that he published after the war, in June 1946, when Japanese cities
were still in ruins. Originally entitled “Atarashiki kokudo kensetsu” [The new
national construction], it appeared in June 1946 in Shin Kenchiku as the second in
a series of three commentaries. Nishiyama believed that national planning ought
to create the foundation for controlled development with an eye to long-term
viability. Other colleagues agreed; their opinions diftered as to how this should be
done. In “Constructing the City for the Empire” [Kokoku toshi no kensetsu], his
colleague, Ishikawa, the head of Tokyo capital city planning, proposed a decen-
tralization of the capital. In contrast to Ishikawa, Nishiyama did not criticize the
big city itself. Engaging Ishikawa’s argument for decentralization, Nishiyama
argued that his approach was not feasible given the limited Japanese buildable
space, notably in the Kanto area (the Eastern part of the Honshu island around
Tokyo). Nishiyama also argued that a decentralization of capital city functions,
discussed in Japan over decades, would not work, as corporations and other
functions would follow them into their new spaces.

Continuing his point from Chapter 1, reprinted here, Nishiyama argued for
maintaining mega-cities. Moreover, he proposed that such cities be planned rather
than left to capitalist development. Specifically, he built upon historical practices of
Japanese cities and contemporary urban theory, including the ideas of the German
geographer Walter Christaller, to propose an organized distribution of cities
throughout the Japanese mainland. Christaller, whose writings were first intro-
duced in Japan in the 1930s, analysed urban services in regional contexts. He
developed a theory about the distribution, number, size, and location of specific
urban functions (such as housing, working, education, leisure) that planners could
use in locating and planning new cities. Such an organization of cities into basic life
units was in line with the historic development of Tokyo, or Edo as the city used to
be called. One of the largest cities in history, Edo had historically housed up to 1
million inhabitants, traditionally organized in different neighborhoods and wards.?

In Chapter 9, the second article presented here, Nishiyama outlined an organi-
zation close to Western concepts of zoning: most of the city would be a network
of small monofunctional urban units (industrial, cultural, and harbor facilities)
located along major lines of transportation, principally railway lines, and separated
from other urban areas by green strips. Exclusively residential districts were located
at a larger distance, themselves centers for surrounding villages. Nishiyama’s plan
reserved the city center for administrative, economic, financial and commercial
central functions. According to him, cities and particularly megacities had to have

16



NISHIYAMA UZO

a working city center. (This is a surprising statement, as Japanese cities did not
traditionally have a center—in Tokyo, the center was the shogunal palace that
was not accessible to the public—and also the idea of the center was an aspect
that Western modernists had largely ignored in the pre-war era.)

Nishiyama calculated distances between the different units in temporal terms,
not the spatial terms that Ishikawa used. Distances between large cities of between
100 and 500 kilometers could be traveled by high speed trains and planes, whereas
highways and trains connected smaller cities over distances of between 30 and 50
kilometers for the same length of time. Ordinary streets and trains led to villages,
and it took a person about an hour to travel 20 kilometers. Even the villages,
however, should be at a maximum traveling time of three hours from the capital.

Nishiyama also allocated room for recreational leisure and vacations (fig. 73),
a universal demand in an urbanized world. The notion of day-trips gets a new
meaning here. What was originally conceived as a way to organize trips to
work, now provided structures to facilitate times on and off work. Nishiyama
argued that, with the possibility of day trips anywhere in Japan, the capital
should expand rather than remain small, while the urban units separated by
green belts, the life units, would ensure that nature would be embedded in the
metropolis. (For Nishiyama, the green zones were furthermore an important
element in guaranteeing the urban food supply.) The idea of day trips from
the capital to any place in the country is virtually a reality today. It has effec-
tively led to further concentration, even though some had argued it could
help to promote decentralization.?!

Nishiyama thus tried to maintain the multifunctionality of big cities while
making them more liveable. He stressed the need for balanced growth with an
appropriate number of workplaces, welfare facilities, and the like, in order to
prevent sprawl.>?> Nishiyama was keenly aware that cities would not be able to
grow endlessly. He essentially proposed to urbanize national space, and to struc-
ture the various scales of settlements, from rural populations in hamlets to regional
hubs to mega-cities. He imagined mega-cities of 7.5 million with appropriate
green spaces, or 18.7 million at 100 people per hectare.>*> Nishiyama correctly
assessed the fact that the Tokyo area would grow, although he under-estimated its
population growth and over-estimated the density: In 2016, the Tokyo Metro-
polis was about 13.6 million people with a density 6,158 people per square
kilometer, while the larger metropolitan area stood at approximately 37 million
inhabitants and 2,662 people per square kilometer (thus approximately 62 or 26
per hectare).?* His predictions were based on a peak population of about 122
million, which is close to Japan’s population of 126 million today.?®

Nishiyama acknowledges (in his introduction) that some of the key features
of his plan, particularly the organization of life units, were not realized after
the war, mostly due to what he identified as capitalist tendencies for agglom-
eration that did not necessarily acknowledge the everyday needs of citizens.>°
He knew that his plans had become outdated, but insisted that the need for
planning remained.
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Nishiyama’s arguments are today of renewed importance. While his
experience was intimately related to the food deficiency of post-World War
I1, his argument also relates to ongoing debates on sustainability, autonomous
cities, and circular economies, demonstrating the importance of reflecting on
the past for future practice.

Text 3: Visionary Planning: Chapter 10:
Mountain Cities

Nishiyama took a very pragmatic approach to urban change. From the beginning,
his reading of the past was oriented towards the future of the city and its design at
all scales. He was also one of the rare Japanese planners to reflect on the term
vision. In his text “Bijon kara k&s6 keikaku e” (From vision to conceptual plan),
he pointed out that the Japanese word for vision, bijon, has often been used as a
catch phrase and needs to be analysed with care.?” A beautiful presentation called
a vision, aimed at making people dream, he wrote, was often based on lies or
inaccuracies and even sought to hide the real intentions of its authors or the
negative impacts of a project. Futuristic visions lacked concrete directions for
realization and a basic set of human values to orient them. Nishiyama cited the
“vision” of motorization that brought cars to Japan, which did not separate traffic
functions or have an appropriate street network, and where people simply used
traditional roads that before had been also a place for community activities. Streets
were another room to play and to meet, like an extension of the home. But no
one discussed the negative effects of car traffic: noise, air pollution, the need for
parking spaces, etc. In spite of this negative take on the word bijon, Nishiyama
strongly recommended that planners develop a vision mapping out basic princi-
ples and giving an overall aim to individual initiatives.

Nishiyama’s ideas overlapped but also differed from those of Tange Kenzo.
Both architect planners were from the same generation, with Tange being only
two years younger than Nishiyama. Their careers coincided on several occasions.
In 1942, Nishiyama, like Tange, entered the competition for a monument for the
Japanese imperialist area of control, the so-called Greater East Asia Co-Prosperity
Sphere. The remit of the competition gave participants four sites to choose from.
In contrast to Tange, whose project for a location close to Mount Fuji is better
known, Nishiyama situated his proposal in Asuka, in Nara Prefecture in Western
Japan, where he was based. Nishiyama’s approach to this topic differed from that
of the other competitors. Whereas the competition title seemed to call for a
monument, Nishiyama proposed a new city closely connected with a nearby
village. He created a kind of permanent Olympic village, sketching out a meeting
and festival capital offering cultural and sports facilities for all the different people
who had come under Japanese authority. Nishiyama’s proposal thus already
hinted at the urban organization he was proposing. The proposal may also have
reflected his simultaneous study of plazas of ancient Greece and Rome.?® The
design he proposed for the Greater East Asia Co-Prosperity Sphere combined
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monumental and modern elements, with a compact infrastructure connected by
green routes, an organization that connects to that of the life units he proposed.>’

In later years, both Tange and Nishiyama aimed to solve the same problem:
overpopulation on the limited land of Japan. Nishiyama addressed the pro-
blem through strategic planning, Tange through technology. In 1946, reacting
to the real and the planned increase in inhabitants as well as the hardship and
the need for food after World War II, and based on the idea of self-reliance in
food production, Nishiyama argued that further land was needed for cultiva-
tion. At a time when people were barely surviving, he raised the question of
the relationship between population and land availability. Conscious of the
need for space, Nishiyama argued for a careful use of arable land, which,
notably during the war, had been used for defensive and other military pur-
poses. Specifically, he proposed building cities on mountainsides (which
comprised % of Japanese territory), keeping the plains free for agriculture.®”

Nishiyama’s proposal, “Sangaku toshi” or “Mountain Cities,” reprinted here,
built on the preceding concept of the organization of national space. It emerged
out of a radio contribution, “Broadcast on ‘Our Words’—Watashitachi no
kotoba—on the moring of December 9, 1945. Nishiyama had earlier called for
large-scale national land reform, which was partly attempted after the war but not
in the direction that Nishiyama considered.?! Nishiyama argued that some 20
new cities for 50,000 inhabitants could be created each year. After demonstrating
that inclined skyscrapers allow for better insulation of neighboring houses, he
proposed erecting high-rise buildings on south-facing slopes. Nishiyama thought
that landscape preservation was less important than feeding people. For all their
problematic elements, these proposals are an important example of individual ideas
made public for discussion and thus starting points for reimagining Japanese cities.

Again, Nishiyama’s writings are relevant to current debates on sustainability
and circular energy. He wrote: “In other words, we must manage our resi-
dential sphere on the surface of the earth where the land meets the sky, but
transform this contact area into a three-dimensional, optimally rich environ-
ment; without wastage, use all the blessings provided from the sky (especially
the emission of solar energy) and natural resources from the ground; and
create the best residential configuration on the earth’s surface.”?

Nishiyama and Post-war Development in Japan

In the post-war period Nishiyama continued to observe changes in housing and
urban space. He also added his own voice and observations to changing modern
living, from the post-war temporary living in old train cars to low- and high-rise
modern housing. His observations on tatami living and the need to separate dif-
ferent functions within the house—already spelled out in 1942— are yet another
indication of the continuity of his thinking since the 1940s and the impact of his
work on Japanese housing. The projects for high-rise housing with tatami
equipped apartments illustrate the changing Japanese lifestyle (Figures 17-22).
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Figure 17 Photo of war-destroyed Kobe taken by Nishiyama in 1945 (Source: Uz Nishiyama
Memorial Library)

Figure 18 Emergency post-war housing in former railway carriages (so-called streetcar housing)
for fatherless families in Fushimi, Kyoto (1957) in a picture taken by Nishiyama
(Source: Uzo Nishiyama Memorial Library)



Figure 19 Rows of newly built low-rise public postwar housing on the site of a former
military base in North Himeji in 1955 (Source: Uzd Nishiyama Memorial
Library)

Figure 20 Municipal apartment housing in Osaka in 1956 (Source: Uzd Nishiyama Mem-
orial Library)
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Figure 21 Drawing of a post-war apartment high-rise in Tokyo by Nishiyama in 1971 and
published in his three-volume series on housing in Japan (Nihon no Sumai)
(Source: Uzd Nishiyama Memorial Library)

The 1960s were a crucial period, when Japan became a key player on the
global stage in general and in urban planning in particular. Major international
events—the 1964 Olympics and the 1970 Osaka World Expo—were firsts in
Asia, and they played a major role in putting Japan on the world stage of
planning and architecture. Indeed, these texts set the stage for debates in the
post-war years. The close connection between Nishiyama’s theories, reflec-
tions, and historical studies of the pre-war/war period and the plans and
visions of the 1960s is visible in the publication of the material after the war.
The principles that he developed in these early years—on national planning,
spatial distribution, careful organization of cities, control of sprawl/spread—
would become the foundation for his proposals in the 1960s and 70s. Con-
ceptual references to urban structure in separate units that cater to everyday
demands, surrounded by green areas that also serve for food production or the

22



NISHIYAMA UZO

Figure 22 Drawing of the floor plan of a post-war high-rise apartment (47m?) that belonged
to Nishiyama’s friend K in 1967, featuring two tatami rooms and the use of each
space, published in his series on housing in Japan (Source: Uzd Nishiyama Memorial
Library)

development of urban cores, were largely already defined in the 1940s and
continued to shape his work in the 1960s. This continuity is also visible in his
terminology. The term “kombinaato,” an industrial complex, appears in his
writings of the 1940s and then again in his plans for Osaka Expo ‘70.

The 1960s were an important decade for Nishiyama. He was involved as an
advisor in national projects, including since 1963 in the master planning for
the Osaka Expo ‘70; his urban design project for Kyoto, featuring a high-rise
axis through the center of the ancient city, published in 1965, created a lot of
controversy.”? Nishiyama continued to work on visionary proposals, following
up on his theoretical analysis. He continued to argue for a specifically Japanese
approach that took into account the particularities of hilly geography and
population increase. Together with his students he therefore launched the
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concept of “Image Planning” (Koso Keikaku) and suggested a model core of a
future city at the Tokyo World Design Conference in 1960.>* His goal in these
visionary proposals was to show the contradictions in urban living space, includ-
ing potentially negative features or what he termed “inferno.”> In his desire to
respond to the particular needs of the Japanese cities, he also proposed “Iepolis”
(Home City),*® a city limited to pedestrian traffic and mechanized public trans-
portation. The car had to stay on the outskirts, reflecting Nishiyama’s way of
meeting modern needs while maintaining housing traditions, such as the practice
of inhabitants and visitors removing their shoes on entering from outside.

Both proposals, Image Planning and Home City, thus build upon the tradi-
tional structure of Japanese cities, and on the concept of a network of compact
cities with central cores and market places. Both concepts were at the heart of
his 1965 integrated plan for Kyoto, consisting of an analysis of the current
conditions of the former Japanese capital and a proposal for an extension (Figure
23).>” Land control, including the division of land into autonomous units and
the construction of a central plaza, as he had proposed in the 1940s, was another
key feature of his plans. He suggested a skyscraper axis in the ancient city that

Figure 23 Nishiyama with members from his research group discussing a model of the
Kyoto axis plan (Source: Uzd Nishiyama Memorial Library)
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strangely echoes Le Corbusier’s proposal for a city of 3 million inhabitants, the
Cité Voisin, to be built over the center of Paris, destroying a central North—
South area of the existing urban structure. As such, it surprisingly contrasted
with Nishiyama’s earlier negative assessment of Le Corbusier’s work and other
aspects of his own writings while also incorporating his notion of displaying
“inferno” to the masses.*® The Kyoto plan perhaps also showed that Nishiya-
ma’s strength lay more in planning and analysis than architectural design.

Both Nishiyama and Tange aimed to translate their assessment and solutions
for Japan’s urban growth problems into architectural and urban designs, and
Nishiyama’s project was specifically set up as a counterpart to Tange’s Tokyo Bay
plan. Nishiyama had anticipated the transformations that would occur if
motorized traffic entered the city. His proposal is thus a consequent continuation
of both the opportunities and dangers of motorization. Nishiyama’s vision appears
more destructive than Tange’s as it involved the oldest and most traditional
city and one of the very few ones that was not destroyed in the war, and it
received extensive critiques. Tange’s vision for Tokyo, which had seen major
destruction twice in the 20th century, first through the 1923 earthquake and
then again through the bombings of 1945, had projected his internationally
known 1960 megastructure onto the water of Tokyo Bay without touching the
remnants of Tokyo, and as such continued to inspire visionaries worldwide.

Nishiyama continued to focus on the development of urban centers, the
topic that also led to Tange’s post-war fame. In the 1960s, as Japan aimed to
bring international events to its homeland, opportunities arose for large scale
planning. The Tokyo Olympics brought the country a lot of attention, and
also public funding for the capital. The Osaka area, a long-time second in
receiving funding, pleaded for the second big event, the Expo. Osaka ‘70 was
a unique opportunity for intellectuals from the Kansai area to engage the
public sector and to counter the prominence of the Tokyo group (Figure 24).
As Andrea Urushima has shown, Nishiyama proposed to make the Osaka site
a model city core, and suggested erecting buildings that could be used after
the event as the heart of a new city area.>* This was a unique opportunity to
invest public money into urban construction as Nishiyama had been advocat-
ing, and the ultimate confirmation of the ideas he had elaborated in the 1940s.
Nonetheless, the final exhibition project was built by Tange Kenzo. Instead of
Nishiyama’s organized construction, the country saw urban sprawl of a hap-
hazard nature, and the large-scale projects that he could have led were largely
assigned to and identified with the work of Tange.*’

Nishiyama’s intervention in favor of the neighborhood, machi, was not a direct
reaction to wartime destruction; it transcended this period and had a strong
influence on machizukuri, the movement for neighborhood or community plan-
ning, which includes social as much as physical aspects. As Nishiyama had
pointed out earlier, there is a special quality to the neighborhood, its social
and functional diversity, and its meaning for the Japanese in terms of identity
that is distinctive of the traditional machi. Machizukuri, as local participation in
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Figure 24 Nishiyama’s proposal for the festival square (Omatsuri Hiroba) for the 1970 Osaka
World Expo published in the Japanese newspaper Asahi Shimbun on 1.1. 1967
Showa 42 (Source: Uzd Nishiyama Memorial Library)

decision-making or small-scale urban amelioration programs, was a first step
towards a more humanized planning. It does not, however, replace Nishiyama’s
central project: a comprehensive vision based not only on economic concepts
but on a set of social and political ideas for a balanced society.

In later years, Nishiyama remained engaged with planning practice and
pragmatically adapted his writing, shifting from a top-down planning approach
focused on national policies to a more bottom-up one. His disappointment
with urban planning practice characterized by proximity between government
officials and the construction sector led him to support grass-roots initiatives.
Over time, he came to support movements against high-rise construction and
expressways and for the preservation of traditional houses in both urban and
rural contexts. As Nakabayashi Hiroshi has emphasized, Nishiyama’s reflections
on urban and regional planning were published in 1968, but he continued to
work into the 1990s and that period needs further research.*! In particular, his
role in pushing for the preservation of historic Japanese cities through the
Santo Shimin Forum (Nara, Kyoto, and Kamakura residents planning movement)
deserves further investigation.

The three texts translated and reproduced here are evidence of transnational
and cross-cultural exchanges in conjunction with local practices and the
potential role of an individual in such dialogues.*> They demonstrate how
ideas can cross a border and stay there, even if conditions in its original home
change. Thus, while ideas were exchanged in the Nazi period, when the two
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countries fought on the same side, only one interlocutor, the Germans, dis-
carded these approaches after the war. They also show how global history can
be written in very different ways, depending on the viewpoint of the author:
Nishiyama compiled and analysed different practices from the US to the
Soviet Union, Europe, and Japan. Furthermore, these texts call scholarly
attention to the writing of a global planning history and the need to assess the
role of major characters not only through the lens of originally translated
publications—such as those of Tange—but also with an eye to the translation
of works in the local language, in this case in Japanese. These three early
works of Nishiyama thus invite the reader to engage with a major figure in
planning who is largely unknown outside Japan; to reconsider Japanese plan-
ning history; and to work towards a truly global planning history.
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THE STRUCTURE OF THE
BASE OF LIFE!

This essay was written early in the summer of 1942 during the war, and 1
stressed that the qualities housing had to possess could only be discussed when
the structure of society as a whole had been clarified; but I also dealt with this
issue in an article entitled “Jukyo no shitsu ni tsuite” [On the quality of
housing| published in Kenchiku Zasshi [Architecture magazine] in June the year
before, as well as in a collection of essays entitled Jiataku Mondai [Housing
issues] in the beginning of that same year. Well then, if that was my way of
thinking in this regard, in what way could I specify the qualities housing had
to have? I kept asking myself what sort of concrete statement could be made
on the matter, and this essay is the bringing together of those ideas on the
structure of the overall life space. It was published in a small magazine called
Kenchikugaku Kenkyii [Research on Architecture].

Because I had looked into the various conditions required for housing in
the aforementioned article, in this essay I focused more on examining the
space that lay beyond the structure of life as a whole, and the various types of
housing built in response—this is called the “life base,” but refers to the “local
life base” in the particular area of space around where people take up permanent
residence.

It is divided into four sections: the first discusses the examination of the
structure of all life (samsara or cycle of life) and the overall structure of life
space (the life base consisting of housing areas, city, and nation), to work out
guiding standards and aims for the quality of housing; and setting goals to
attain that ideal vision. Section 2 is an historical appendix that touches briefly
on subjects such as the sorts of proposals made in the past on the development
of the capitalist city and ideas about the structure of the life base viewed from
that perspective (ideal vision of the local life base); the demand for the revival
of the garden in urbanization; zoning systems; the garden city; the satellite
city; proposals for big cities by Le Corbusier and Hilberseimer; the linear city
of the Soviet Union; and Feder’s proposal. Section 3 discusses the structure of
the life base as a contemporary issue to squarely meet the demands of national
defense and a strong military, but why this is impossible to settle due to wartime
austerity. Section 4 investigates claims about: the placement, combined form,
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and concentration and division of households that have become problems in
the structure of space for housing zones, which include zones consisting of
various households and communal or regional facilities, when these facilities
are adopted for housing in ideal visions of this sort of life base and regional
space; proposals for communal housing and the Socialist city in the Soviet
Union; or the structure of neighborhood housing. And finally, it discusses
not just the state of housing, but also that of places of production and labor
that together make up the structure of the city and overall local space; in other
words, how it must be pursued while considering the combination of work
and relaxation, production and consumption, among the problems of how to
systematically construct total life amenities.

In general, however, problems initially identified ended up not being properly
solved because of labor shortages. Moreover, wartime slogans like Dai To-A
sensd kansui (Successfully prosecute the Greater East Asian War) were heard
everywhere, and although there was significant interest displayed regarding
calls for “national planning” at the time, accounts about austerity were unde-
niable as I discussed in volumes 1 and 2 of my collected works [which deal
with urban planning and housing, respectively. Trans.]. However, this is the
first time the aspect of having to consider housing as life space for the individual
or the family, or strictly speaking local space, has been discussed, and I think it
is appropriate that it is included here in volume 3 of my collected works,
which brings together studies on this sort of issue. Further, my article on “the
quality of housing” from Jitaku Mondai mentioned above is included in
volume 2, and is the first chapter of section 5 “Housing designs” (Chapter 25).
The present essay follows on from that, and with the reader’s forbearance, I
attempt to expand that argument. With regards to the diagrams, some expla-
nations have been added to remedy simplifications made during the war due
to printing constraints.

(Originally published as “Seikatsu no kdz5 to seikatsu kichi” [Life structure
and the life base], in Kenchikugaku Kenkyii, volumes 110-111, September-
October 1942))

1. The Quality of Housing and The Structure
of the Life Base

1.1. The Quality of Housing

To obtain a (legally proscribed) basis to prevent the deterioration of the
quality of housing, it is generally possible to demand minimum thresholds for
the various conditions that regulate the quality of that housing. This is
because, no matter how well other conditions are met, the drastic deteriora-
tion of one of those conditions will bring about the overall lowering of the
quality of housing. Quality regulations in building codes and laws governing
residences enacted in various countries around the world since the 19th
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century have their logical foundation here. However, we now find ourselves
facing the task of looking for proper national and social standards for hous-
ing. To find quality regulations for housing that can act as standards for
guidance, the nature of the various conditions that define the quality of
dwellings must be clarified through the separate fulfillment of each of those
conditions.

1.2. Total Control over Life

In this case, “the quality of housing” means thinking about the totality of life
(or rin’ne, the endless cycle of life and death), and must commence with how
to rationally construct this. That is, considerations about the quality of housing
are closely connected to consideration of the formation of the overall life base.
All these things must be regulated according to “the structure of life.”

This essay is an attempt at a few theoretical investigations from such
points of view regarding the structure of life and methods to construct the

life base.

1.3. The Need to Find Ideal Standards

It is easy to succumb to fanciful statements when discussing the structure of
life or constructing the life base on the assumption that these are simply the-
oretical. Needless to say, the problem is solved through concretely building
the life base by realizing methods based on such considerations, and by train-
ing and enlightening consumers themselves in the values that satisfy this.
Nevertheless, we still mustn’t neglect theoretical topics regarding how the
life base is to be constructed. While the urgent subject of large-scale con-
struction of housing to keep pace with boosting productivity during the
Greater East Asian War remains to be solved, answers must also be provided
for the pressing questions of methodically reorganizing the national spatial
layout aimed at strengthening national defenses in order to establish the East
Asia Co-Prosperity Sphere, and maintaining the industrial and economic
system. And a great deal of work also lies ahead of us if we are to bring
about our future aspirations for the long-term construction of Greater East
Asia. Greater East Asia, and in particular Japan where the national lands for
the life base of the Japanese people are located, must be reforged into a
homeland for the Japanese race who provide the driving force behind this
major construction project, and must be redeveloped to become strong and
beautiful. To accomplish this great undertaking, the task facing us now is to
describe the most complete ideal build for the homeland. Alongside its actual
construction, the description of this ideal build in the most robust and sound
way is also one of the urgent tasks we must carry out. The theoretical
explorations into the construction of the life base in this essay are conducted
with this purpose in mind.
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2. Historical Review of Ideas for the Construction
of the Life Base

2.1. Urban Life

Now, having established the issues, the first thing that presents itself when
looking at actual reality is life today in big cities.

Rapid urban development, the evolution of urban life, and the absolute
and relative growth of the urban population in our nation since the Meiji
era, have been indispensible conditions politically and economically for
building up Japan, the leader of Greater East Asia. Big cities have become
the life environment where the majority of Japanese lead their daily lives and
are nurtured. At the same time cities, in particular the big cities, are the
locations which form the core of our nation’s industries and economy. Even
though cities now occupy an ever vital place in the structure of our home-
land, it is becoming more apparent that, along with the evolution of urban
life, the life environment over which most of our gradually burgeoning
population is dispersed has become degraded, and the process which is
fouling and distorting the homeland where we live and where the people
lead their lives is an unconcealable fact.

Apart from urban life, our homeland also sustains life in farming, mountain
and fishing villages. The reexamination of the people’s life base must take
both these elements into consideration. However, for the present, the issue we
must tackle is life in the big cities as discussed above. We must reflect first
upon urban life, and at the same time the urban industry and economy that
forms the base upon which it has arisen, and think about how that must be
restructured; in this sense, rural issues will be left out of consideration here for
the time being.

Let us first reflect on how the structure of the life base associated with the
system of living has been included in the historical development process of
the city.

2.2. Development of the Modern City

After the Industrial Revolution, cities that emerged with the advance of factories
and manufacturing became centers for industry, and as a result residential areas
for the workers expanded rapidly. Further, due to the development of the
capitalist economy and the explosive growth in commerce and trade, cities
that were commercial and financial centers became increasingly prosperous.
Regional cities were integrated into the world economy as centers for local
commerce and industry, and became world cities that gradually grew. Cities
formed the hub of the industrial economy, and at the same time became the
center of the political culture. Urban life became the life environment that
represented the new age.
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2.3. Origins of Urban Life

However, the course of development of these modern cities was propelled
torward by activities stemming from independent innovations by individual
entrepreneurs, the driving force of the capitalist economy, in pursuit of profit,
and cities were formed as the accumulation of these results. This was not
achieved as an organic entity following a single plan, but rather was an
agglomeration created following the rules of development characteristic of
capitalist societies. Structure in the new life could be improved, rationalized,
and put in order by those with analytical ability, but only if they used it;
however, those without this ability, or those unable to realize this ability even
if they possessed it, were only compelled to adapt to the new life to meet the
needs of daily existence. Furthermore, urban life on the whole was a matter of
spontaneously generated chaos. As might be expected this “chaos” was
ignored, but soon became a threat to urban society itself. This disaster was
keenly felt the earliest in England, the first country to pursue the Industrial
Revolution. Social problems in the form of various societal evils appeared
here. Social defects, such as problems with roads and transport, the unsanitary
state of residential areas for workers, morality and law enforcement in these
areas, and the role played by dangerous sources of radiation in urban life,
gradually came to be recognized. To counter anti-social degradation of the life
environment caused by the convergence of unchecked and unprincipled
behavior by individuals, a series of public measures was launched including
hygiene legislation and the undertaking to improve substandard housing.

2.4. Distorted Working Class Life

However, these were all so to speak palliative measures to counter the
“results” of abuses and dangers that could no longer be ignored, and were
obviously not planned actions to completely reorganize urban life. Life for
factory workers alternated between damp, substandard housing, and back-
breaking work in unsanitary factories. This monotonous grinding life that was
repeated mechanically day in and day out was followed, like a shadow follows
an object, by the growth of urban amusements, relaxation, and social inter-
course (the various unhealthy pursuits to be found in red-light districts such as
drinking and carnal pleasures). The places where the public thronged became
hubs for social interaction, and people went shopping to alleviate their loneliness.
However, these activities were all part of an unhealthy lifestyle conducted in a
polluted environment.

2.5. Restoring the Garden

Every intolerable aspect of this crowded life became the focus of attention.
The terrifying urban situation was compared to malignant skin eruptions. This
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poisoned, unhealthy urban life in the early phase of the development of the
modern city was criticized as a degenerate evil brought about by capitalism,
and calls arose to return to the reactionary medieval garden or an imaginary
city/garden amalgam, and some imaginative socialists even tried their hands at
building some ideal villages. However, these attempts ran counter to the
progress of the capitalist society, and all of them failed.

An emerging Germany trailing behind England ventured into the world
market of monopolistic capitalism, and looked at the mistakes made by this
predecessor; following the Franco-Prussian War, it adopted in succession pio-
neering urban planning legislation, such as zoning systems and building reg-
ulations covering frontage lines, and moved forward with national regulation
of urban development. Zoning systems regulated the construction of various
zones 1in cities according to type and intensity of usage, thereby adding further
improvements to the overall spontaneous nature of urban development.
However, this amounted to little more than rationalizing the mutual inter-
ference of various land-users when similar land usages were concentrated in a
single zone, and the comprehensive formation of life amenities was still very
far away.

2.6. Garden City Movement

The garden city movement in England from the end of the 19th century
through the early part of the 20th century was an attempt to restore the
garden by using novel technological methods that further aligned new social
and economic relationships. The harmonizing of town and country meant
putting together only the advantages of each. It was life that united a garden
surrounded by green fields with a certain number of manufacturing facilities
through moderate concentration, and the benefits of a degree of culture
allowed in “towns.”

In 1898 the proposer of the “garden city” Ebenezer Howard clearly laid out
his proposals outlining the shape of ideal housing for the future of humanity in
his publication Garden Cities of To-Morrow. His position was based directly
upon three views advocated by those who came before him:

1) A new perspective on land, where land is owned by the people or by self-
governing bodies;

2) Theories on the collective permanent residence of people who have
formed into small societies completely on their own; and

3) The idea of the new model cities of [James. S.] Buckingham with pro-
posed population of 25,000, surrounded by rural villages, and which
integrated industry and agriculture.

While Buckingham laid out his plan for the new city under regulations
governing a cooperative, Howard believed it could be achieved by residents
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self regulating in a free economy, that new methods would be employed only
for the ownership and management of the land, and also that it would be a
means to revolutionize society.

2.7. Howard’s Proposals

His thoughts on the garden city are summarized below:

1) Self-sufficiency: Towns with small business and industry surrounded by
rural areas; the integration of industry and agriculture; agriculture for
industry, food production and other uses; commerce relating to that
trade; education, entertainment and religious facilities; completely furn-
ished buildings for self governance; fresh foodstuffs; fresh air; the reuse of
waste products in agricultural areas, etc. The example he gives has a total
area of 6,000 acres, of which 1,000 acres is set aside for municipal use
with a population of 30,000, and the remaining 5,000 acres is for agri-
cultural use with a population of 2,000. (See Figures 1 and 2.)
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Figure 1 Diagram of Howard’s garden city (1)
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Figure 2 Diagram of Howard’s garden city (2)

2)

Public ownership of land: Collecting rents generated by the development
of the city, and the burgeoning ability of city dwellers to contribute taxes
as “public rent.” Covering interest and sinking funds on investment in
land purchased at an initially inexpensive price, and extracting sufficient
expenses incurred in the maintenance and management of various public
enterprises. Land use entirely at the systematic direction of self-regulating
supervisory committee.

Limiting urban population: Building a small city composed of a well-
organized society, with a city center, a series of commercial zones (called
Crystal Palace, which also provides recreational areas for the people),
closely connected to two rows of residential zones, surrounded externally
by commercial and industrial workplaces, railroad, and rural areas.
Because everything is within walking distance, the optimum population
for a city this size is 32,000, and at most 58,000. Future development
would occur by division in the new city as well as new builds, and the
old city and new city are separated by rural areas but connected by high-
speed rail. Each new city would gradually be built up like a satellite
around the central city. (See Figure 3.)

2.8. Ideal of Constructing Small Self-Sufficient Societies

Notable subjects in this proposal included trying to create a small self-sufficient
regional community confined to a small area in the form of a garden city, and
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Figure 3 Diagram of developed form of Howard’s garden city

also the new doctrine for regional development to build the nation through
the construction of these small cities one after another.

‘What form this would take—specialization on a larger regional or interna-
tional scale, and tie-ins with various facilities not to be found in smaller
communities but in larger ones—could not be achieved without considering
association with a larger hub, but the plan would be for a self-sufficient society
as a place where a group of people could produce and consume. Here, he
reveals the first overall reconstruction plans for urban life facilities that try to
bring about the total “fulfillment” of residents’ lives through a small society.
Therefore this also meant the overall constructing of the actual lives of the
city’s inhabitants. This focused on the idea of trying to realize a small city that
improved the substandard living conditions of urban residents including
laborers and located them close to workplaces, that embraced the countryside,
and had well-ordered life facilities.

2.9. Working Models

Two noteworthy examples of this ideal were realized. They were Letchworth
and Welwyn. (See Figures 4 and 5.)

These were the products of the extraordinary enthusiasm of certain inter-
ested parties, and the “entrepreneurial vision” that was possible in an advanced
capitalist nation with vast colonies like England. This success stimulated great
interest in the garden city. However, even this new life structure that had
everyone’s blessing was an extremely difficult undertaking in a free economy,
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Figure 4 Garden city—Letchworth

where it was impossible to realize unless the interests of financiers, entrepre-
neurs, landowners and builders corresponded completely, and so no further
progress was made. These efforts were pioneered by the urban planning
movement in England, and ended with their contribution in enacting the
English Town Planning Act of 1909. This aimed to bring about the systematic
regulation of urban development, and the garden city was kept within a lim-
ited zone, but as the comprehensive construction of a perfected life base it was
not a clear solution.
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Figure 5 Example of cul-de-sac and “overhang” (Letchworth)

2.10. Garden City Suburbs

The complete and rational construction of life facilities first planned in the
proposed garden city, ended in this way with extremely limited success; and
although the ideal that was desired here and the actual content were
completely different, a solution later became apparent that in form closely
resembled it.

The experiment for “garden city suburbs” to build residential zones on
sanitized lands surrounded by countryside, rather than small towns with pro-
prietary workplaces (factories and so on), became possible in the 20th century
thanks to developments in transport facilities. Of course, this only applied to a
small coterie of people able to commute these long distances, but this resi-
dential arrangement liberated people from urban living while also securing a
way of life where they could freely enjoy the consumer culture flourishing
in the heart of big cities. This trend further stimulated the development of
transportation; expanded the spatial separation of residential areas from cities
that were now places of work; spurred forward the vertical and horizontal
growth of big cities; and further encouraged the expansion of 20th century
megacities. Villa-like places of refuge in these garden city suburbs soon
became permanent places of residence, and before long suburban residential
areas transformed into towns that surrounded the peripheries adjacent to large
cities. This living arrangement created by separating the workplace from
where people lived, along with the associated commercial environment, also
spread to small commercial business owners and inner city residents who
previously lived where they worked.
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2.11. Separating the Workplace from the Place of Residence

However, changes of this nature did not ease the strain of life in big cities.
Dense housing in inner city areas remained difficult for urban residents with low
incomes to avoid; and the development of transportation, and the unrestricted
growth of passenger numbers, brought about the new problem of commuter
congestion. The unnecessary complications and irrationalities of a way of life
that abandoned the benefits of high-density living were further exacerbated.

2.12. Satellite Cities

Despite proposals for the garden city as the ideal development for residential
arrangements, big cities encroached further into the suburbs and continued to
expand extensively and without interruption. This expansion was seen as an
inevitable part of the development of capitalist society and impossible to avoid.
This meant that the only option left was to eliminate as much as possible the
chaos produced by limitless belt-like development, uninterrupted expansion,
and the unnecessary complication of life. Building new concentrated centers
located like satellites a certain distance away from a central mother city;
focusing development in places away from existing cities and connecting each
of them with high-speed transport facilities; and allowing residents in every
small town to enjoy the advantages of the big city too—this was the so-called
theory behind satellite cities.

In this manner, it was anticipated that the way of life for people living in all
urban areas would consist of a combination of forms including town life, big
city life, and life that alternated between town and city. However, like theories
behind the garden city, realizing this proposal also faced many difficulties. To
restrict the continuous and extensive expansion of the city, a few countries
employed methods that provided for the entire periphery, or wedge-shaped
areas, to be zones where building was prohibited (green land), but this type of
methodical urban development in expanding urban areas failed to gain atten-
tion. More than likely, in countries where it was possible to thoroughly and
positively carry out large urban planning in a systematic and comprehensive
way, rampant urban development itself would naturally have emerged as
something to be controlled; and theories on satellite cities, but also many
others related to the formation of urban areas, would have been seen as rather
idealistic in countries where such theories could not be realized. It was inevi-
table that countries that could realize them criticized these theories as being
overly compromising and half-hearted.

2.13. Ideal City

However, it is not as though no systematic construction based on purely
idealistic beliefs about the city took place at all. For instance, a city located in
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the colonies such as Canberra in Australia was built according to a “plan” with
a geometric layout (based on a 1911 prize-winning design). Nevertheless,
looking at this from the perspective of how life amenities were constructed
here, it could be argued that basic facilities were merely organized and arranged
geometrically in the existing city.

After World War I, urban reform attracted the attention of many architects.
However, many of their proposals merely called for the “architectural” reform
of the city. For instance, even Le Corbusier’s reform of Paris, a typical pro-
posal for a large-scale urban area, merely resolves in an architectural sense the
crowding and lack of hygiene in the central areas of an existing large city, but
omits all mention of urban life amenities. In his project for a city of 3 million
people, he drafted plans for urban development that included 24 skyscrapers 1
km apart, each 16 stories high, that housed between 10,000 and 50,000
workers and were located in the heart of the city, medium-rise housing
complexes around the periphery, and industrial zones placed in distant sur-
rounding areas. However, this was only “architecturalizing” the spontaneous
form of the capital city of a modern country central to the financial capitalist
society, by simply reforming building facilities that perpetuated all manner of
criminality, contamination and disorder; the functional configuration of the
city retained its American, spontaneous urban life, and not the slightest
attempt was made at an “imaginative” solution.

Germany’s [Ludwig| Hilberseimer also put forward a proposal for an ideal
residential city based on considerations of the satellite city. (Figure 6.) This is a
city of rectangular form connected to other major cities by a high-speed rail
which transects the center; that is divided into six areas by roads crossing from
one side to the other; has four commercial centers; and locates four schools
and a hospital on either side that protrude into the rural areas outside the city.

A.Residential road B. Commercial road C. Connecting road D. Subway E.Car park F. Commercial building G. School H.Hospital
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Figure 6 Hilberseimer’s residential city plan
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All accommodation consisted of 10-story high-rise buildings, with the upper
floors for residences and the lower floors for shopping arcades. Here too, what
is proposed was merely the partial separation of various constituent elements
of a spontaneously formed city, including residences, schools, hospitals, shops,
downtown area, and workplaces; from the perspective of reforming the
function of the city, or the perspective of the structure of city life, it was
insufficient and of doubtful effectiveness.

2.14. Experiments in the Soviet Union

In the many countries run under capitalist freedoms, there was a rigid belief it was
inevitable that big cities would continue to expand, that no kind of order would
ever be established in urban life, and that the complex interconnected relation-
ships of urban life would uselessly only be of interest for sociological studies.

However, a new development regarding the ideal of the garden city came
to light outside the British Islands.> This happened in the Soviet Union.
Locating home and work adjacent to each other; rationally applying the time
and energy lost traveling between both to the life process; and maintaining a
moderate population collective to create a total life environment surrounded
by rural areas and fully equipped with cultural and public facilities—the ideal
of a garden city with healthier living and continually flourishing culture was
developed into a completely different form in the Soviet Union with its dif-
ferent political and cultural foundation. It was the culmination of a new design
concept called “belt-shaped cities.”

2.15. Linear Cities

[Arturo] Soria y Mata’s proposal for the linear city is sometimes cited as the
forerunner to the belt city because of its shape. The city comprises narrow
strips of housing located alongside vehicular roads that pass through rural areas,
and this network of strips form a web of residential areas that eventually cover
the green land, and residents use these roads to travel to factories located in
predetermined locations. The one built in Madrid in 1882 was 22 km long
and had a population of up to 30,000.

However, while the so-called belt city may somewhat resemble this in
appearance, it is based on an entirely different hypothesis. Here, the produc-
tion facilities themselves are placed linearly, and this system of production
facilities is rationally located along transport lines (rail, road traffic, etc.)
according to each one’s place in the production process, with public and
residential facilities, and green land, etc., located lengthways parallel to these.
This uses green land to separate housing for urban residents from workplaces,
and can be referred to as a particular type of linearly built garden city.

In his book Sotsgorod [Socialist City], [Nikolay Alexandrovich] Milyutin
describes the belt city he advocated in the following way. First of all, to
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eliminate the wastefulness and difficulties produced by the jumble of different
facilities and multiple-usage roads seen in cities of the past that had uncontrolled
development, he urged that residential areas must be systematically built as a
“comprehensive whole” with respect to fundamental elements including
industrial and agricultural production, transport, power, management, life
processes, and education including further studies. His specific stipulations
were as follows:

1)

2)

Optimal placement of each and every production facility and multiple-
usage road; construct functional flows.

Although topographical conditions and industry type may vary, in
principle the locations of workplaces and residential areas should be
separated by 500 m of green land (protected area). Commute within
10—20 minutes walking distance. Benefit of fresh air, woods, and fields.
Enjoy commuting.

Railroad to be placed to the rear of production facilities. Vehicular roads
pass through green land. Provide parking lots in areas between facilities.
Connected to cities by cars.

Optimal placement of agricultural areas. State-run farms, including dairy
farms, market gardens, and horticultural farms. Irrigation with waste
water.

Specialist (industrial, agricultural, economic, and medical) and mid-level
education facilities with ties to production facilities (factories) and farms,
government agencies, hospitals, etc. Integration of work and education.
Through theoretical and experimental research facilities, workplaces,
green land, libraries, and archives, etc., extend educational opportunities
to all in the expectation of raising interest in education.
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Figure 7 Model diagram of belt city, Soviet Union (Magnitogorsk)
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6)

8)

9)
10)

Hospitals to become more like fixed institutions located in residential
areas, and to include public health institute, teaching hospital, sanitarium,
and research institute. The latter to be located within healthy green areas.
Seven-year public schools located in youth villages, with ties between
general educational facilities (clubs, library) and factories, to integrate
production and work with study and physical education. Parents not
prevented from participating in education, but superior socialist enlight-
enment to be carried out.

Management and administration facilities in production areas, in the
most convenient locations for management and distribution.

Storage and production areas close to railway and roads.

Completely prohibit and eliminate unclean areas.

The above principles give rise to the following zoning structure.

5)

2.16. Structure of the Belt City

Railway zones.

Factory and management/administration facility zones: storage, parking
and associated education and research organs.

Green zones: vehicular roads.

Residential zones:

a) Public facilities—canteen, public health institute, urban and rural

meeting halls;

b) Housing;
¢) Youth village (Young Pioneers, kindergarten, nursery school).

Public park zones: areas for relaxation, athletic fields, swimming pools.
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6) Agricultural zones: dairy farms, market gardens, horticultural farms,
vegetable fields, irrigated land—the placement of state-operated farms and
zones will be determined by factors such as river systems, topographical
conditions, and prevailing winds.

2.17. Air Defense Advantages

The structure adopts a placement method based on the work processes of
factory facilities relevant to each case; and when these urban zoning placement
methods are used, this is arguably the most ideal urban formation, not only
because there is self-sufficient “integration of city and farm,” but also the usual
city center disappears and there is no particular weak point in the transport
network, or for air defense.

Putting this to one side for the time being, there are not a few new cities in
the Soviet Union built on these principles, but it is sometimes said that the
results are extremely unsatisfactory because of shortages of technical experts.

2.18. Reforming the Life Structure

For us though, among these theories no clear image has yet to emerge from
earlier ideas on the garden city; and regarding the structure of life and the
system of life amenities, we must not overlook what is revealed in the
following sorts of considerations. That is to say:

1) Comprehensively grasp the working life of workers (these are people
directly employed in work that this city must contribute to the national
economy) and their other activities (including relaxation, amusement,
exercise, and education), with the aim to realize a life cycle that satisfies
the equilibrium within the entire life amenity system—this is obviously
what is also sought by the “garden city.” However, facilities for activities
such as enlightenment, social interaction, and amusement, should pre-
cisely follow the example set by various forms of public facilities and
shopping districts, etc. developed spontaneously (and profitably) in exist-
ing big cities; but it is proposed to take things a step further and design a
“garden city” that is neatly organized merely by limiting the scale of
things, while being aware that fundamental reform of these facilities
overall will support and develop new social life and interaction.

2)  Give traveling to and from work by employees a positive meaning in a life
sense (cycle of life). Attach positive meaning to what can only be called
“the karma of suffering” found in present urban life, and make it a part of the
life process within the garden city environment that is absent in factory life.

3) Integrate education with production and labor, and in particular make the
lives of students (young people), or the next generation of workers, living
in the homes of [present] workers not merely subsidiary to urban life but
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an important element of it; that is, comprehensively construct the city in
its entirety, as a “homeland” or ideal environment to nurture residents
who are growing all the time spiritually and physically.

2.19. The Issue of Remodeling Old Cities

Effort must be made to attain these principles also in the remodeling of old cities.
Attention is focused on executing structural reform and integration of social life
through the remodeling of large-scale residential areas and city center areas,
and especially the construction of areas including those for relaxation inside and
outside the city as well as nationally (integrated into educational facilities).

The subject of proposals for the belt city has mainly been the new manu-
facturing city. Systems of completely novel life amenities that anticipate this
new life formation are sought after here. When the utmost effort can be
expended to nationally regulate all types of social and economic phenomena,
building a new city makes it possible to realize in physical form the creation of
this type of ideal life structure (cycle of life). However, in many countries,
problems arise almost entirely in big cities that already exist, and prevailing
conditions restrict everything. Furthermore, the problem of reforming the
structure of life and creating a new life pattern also means an entirely different
form must take shape. On this point, attention should be paid to welfare
movements in countries across the world, including experiments taking place
in totalitarian states like Germany and Italy.

2.20. Welfare Movements

The welfare movement brought about the first notable settlements over life
facilities: in tackling the distortion to youth life caused by uncontrolled urban
development in the United States, the playground campaign provided them
with “playing areas.” However, what garnered more attention were halting
attempts to kick-start the welfare movement through the reorganization of
leisure activities. These included undertakings such as Italy’s Opera Nazionale
Dopolavoro [National Recreational Club], and the German Kraft durch Freude
[Strength through Joy]. These activities of course still did not develop into a
reformation of the total system of life amenities, but as ongoing experiments
in the direct and rational reconstruction of life itself, ultimately (and based
on their achievements) they could probably be used as a guide for a more
fundamental reform of life amenities overall.

New perspectives like these on constructing the life base still lacked coherent
form. However, by starting with beautifying the environment and organizing
leisure life in the daily cycle of life—whether it be for a day or a year, or even
as far as events that only happen once every few years—because they directly
tackled the reform of life itself, they could be seen as harboring within them
new ideas regarding the life structure and the life base.
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2.21. Housing with Gardens

Just as the pursuit of permanent rural housing largely in the eastern regions
was an attempt to expand the homeland of the German people, the quest for
permanent housing for urban workers in Nazi Germany was an attempt to
nurture middle-aged support for the Reich by forcing workers to own their
homes. While the main stated benefit was to provide workers with a healthy
living environment and at the same time make evacuations possible during air
raids, secondary benefits included improving labor resources by both supple-
menting family incomes during times of economic decline and [providing
room for] relaxation, exercise, and food production during times of economic
growth. This was something fraught with many uncertainties, in light of the
aim of food self-sufficiency to provide relief for the unemployed inherited
from before the Nazi era; however, organizing factory workers in their leisure
time outside factory work to do farming linked with production activities as
well as relaxation and exercise, was an ideal once advocated by theoreticians of
a small-industry associative society, and it gained attention as a further step
towards the positive restructuring of the life base.

2.22. Feder’s Ideal City

All these experimental solutions devised by the Nazis began of course to
appear in their concepts for the new city. Worthy of attention is the proposal
for the ideal city devised by Professor [Gottfried] Feder, [a key figure involved
in] drafting the party program for the Nazi Party. Feder clearly describes the
process of his quest for the ideal city in his work Die Neue Stadt [The New
City], and in the sample design proposals for the city (see Figures 9 and 10) he
puts forward in conclusion, the following points stand out:

1) Self-sufficient small city with population of 200,000—Surrounded by
agricultural areas, an industrial/agricultural city with factory zones and
workplaces in close proximity along the sides. In devising the proposal for
the structure of this city of 200,000, he surveyed the various facilities in
existing cities, and based on this research he established the type, scale,
and number of public and commercial facilities this ideal city should have.

2) Construction of the region in stages—The entire city would be divided into
nine zones, each with three districts. Each zone (hub) would consist of five
cells comprising commercial facilities focused on daily life, and the entire
zone would in addition be the center for schools, churches and theaters, etc.
Every zone would be made up of three districts (east, central, and west), and
public facilities would be located within each district. In the central nucleus,
key facilities would be built to service the entire city, but among these, cul-
tural facilities would be separately located to the east, and factory facilities
along with parking to the west. In more specific terms, along with
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Figure 9 Model diagram of Feder’s city of 20,000

commercial facilities focused on daily life, the central zone would have var-
ious government agencies, assembly halls, banks, markets, libraries, cinemas,
nursery schools, and specialized schools, etc.; located outside the city there
would be water purification plants, gas plants, power distribution stations,
farms, abattoirs, and waste treatment works, etc., associated with the parking
zone (east side); exercise zones equipped with swimming pools, athletic
grounds, public squares, youth hostels, and assembly halls (west side); and a
convalescent zone with hospitals, retirement homes, open spaces,
crematories, etc. (northwest side). The city as a whole would be surrounded
by small market gardens, dairy farms, and agricultural zones.

In the design proposal for Kirs, which appears among the various proposals

for actual designs of this construction, cell, nucleus and city deal with daily,
weekly and monthly usages respectively, and are also made to deal with party

cell, regional group, and nucleus, respectively.

One could say that the proposal above recreated the various principles
related to the ideal city that had emerged since the garden city, with respect to
building a small yet completely self-sufficient society in the middle of green
areas, and also in other respects, such as dividing the city into sub-districts that

had public facilities including schools.
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Figure 10 Feder’s new city proposal

Also, things such as the integration of convalescence and exercise, and the
nurturing of the youth, were supported by the Nazi experience; and the
insertion of thoroughly realistic amenities, such as outdoor activities, group
training, and exercise, into the city structure was particularly worthy of note.

By attempting to establish the scale and quality of these facilities based on
surveys of existing cities, and organically linking these facilities to daily life
(circle of life) and making them part of the daily, weekly and monthly tempo,
it could be argued this was a theory for the garden city that was derived in a
more realistic, more organized manner. On the other hand, though, this was not a
proposal like the belt city that anticipated a social structure with completely
new production and distribution elements, and combined these elements; it
was closer to recreating a small medieval city, just by trying to bring order to
all sorts of facilities in forms that existed previously.

2.23. The Life Structure Issue

The small number of historical experiments above have allowed us to look
back at various tentative proposals for constructing a positive life base aimed at
reexamining and rationally reforming daily life (circle of life), in light of the
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spontaneous urban environment produced by the capitalist liberal economic
society and the structure of urban life; and [also] at some important points that
should be taken seriously. However, our theories on the structure of the life
base, our ideal build; are they actually adequate?

3. Contemporary Themes on the Structure of
the Life Base

3.1. Urban Problems

The development of capitalist society gave rise to the big city. As the heart of
the industrial economy and culture, it was the foundation that made the
development of capitalist society possible. However, its growth and develop-
ment have brought about many ills. Problems with housing, transport, and
public health are some of the most prominent issues.

The chronic hardships of life make it difficult for the working class, which
constitutes a large part of the urban population, to acquire suitable housing,
and as a result they are offered a supply of houses of shoddy quality that
reflects their circumstances; sustained difficulty over affordable accommodation
and the growth of anti-social substandard housing becomes unavoidable.
Threats to public morals, law and order, and public health surge. On the other
hand, while the city during the period of rapid development in manufacturing
becomes a rich source for the supply of labor thanks to its presence as a focal
point for potential manpower and existing housing facilities, this in itself
brings about the concentration of the population in the city and absolute
housing troubles, and casts a pall over industrial development. In a con-
temporary sense, housing troubles increase constantly along with the city.

3.2. The Evils of Uncontrolled Expansion

Moving industry to the city and concentrating the population were demanded
by this unrestricted spatial expansion. The emergence of zonal growth was
inevitable, and with the sustained elimination of housing from the central
zone came the concentration of the manufacturing economy in the central zone,
and factory zones that entered the city and were encircled by housing; daily life
for urban workers now required repeated commuting out of the city, and back in
again. These typical one-directional transport flows, and in this regard transport
flows that caused intermittent conflicts because of a profusion of mixed-use
zoning, threw urban traffic into chaos and caused extreme congestion, and in the
end this spelled trouble for the normal operation of the city.

The exacerbation of this disorder posed a direct threat to capitalist society,
but also an indirect threat by reducing the rate of profit, and demanded a
solution. As a result, solutions were initially makeshift and only treated the
symptoms, but gradually evolved into more comprehensive measures. At the
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[development] stage of commercial capitalism or bureaucratic capitalism,
arrangements became gradually clearer for the organs that could implement
solutions reflecting these demands.

3.3. New Dangers

The aggravation of international conflicts between the Great Powers trying to
secure economic blocs covering even greater territory, at this stage brought
more clarity to the total-war nature of these conflicts. Not only militarily, it
became necessary to mobilize the combined forces of industry, the economy,
and human resources for the purpose of national defense; demands arose to
configure the homeland, and produce arrangements in the most efficient
format to reflect the needs of national defense, and the sublation of liberalism
under the control of strong nations gained appeal. In other words, it was a
demand for “homeland planning.”

On the other hand, developments in the airplane drastically changed the way
war was waged, and the transformation of the entire country into a battlefield
demanded the homeland be structured for air defense; in particular, drastic
change also came regarding the issue of urban structure that lay at its heart.
This was the urban air-defense structure.

While the suitable location of a city and the distribution of its wealth and
population gave rise to the need for regulation through homeland planning,
the urban environment and urban life also became subjects for reconsideration,
directly in terms of national defense and air defense, and indirectly in terms of
the total war mobilization of human and material supply bases. Homeland
planning and dispersing important facilities to the provinces became issues, and
a reassessment of the friction between city and country had to be considered.
Outdated ideas about homeland planning were critiqued through new eyes,
and the reexamination of the urban environment as a life base became a
pressing matter.

Let’s consider these circumstances and take them a step further.

3.4. The Basic Question of National Defense

It is a fact that the broadening and deepening of the scale and nature of
international conflicts has expanded visions to devise measures from political
and national defense perspectives, where economic demands take precedence.
But rather than merely considering this in the light of prevailing circum-
stances, why don’t we now take things a step further? The ultimate goal of
national defense must be to secure victory in the long term. Winning the war
and the objective to secure an era of peace afterwards, are both evidence of
the quantitative and qualitative prosperity of the people themselves, who are
the greatest measure of the development of a nation. The prosperity of a race
and a people, who are our ultimate purpose, is determined correctly through
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the finest appreciation of the value of the people and the value of the labor
force—applying this in terms of housing, it just means having the expectation
to properly provide the people with a place where they can adequately live
and grow. While housing maintains and nurtures a healthy labor force that is
the source for increasing the value of the national economy, it must also be
the breeding ground to nurture a strong military.

3.5. Homeland and Home Districts

This is an appeal to provide a national life base and home districts different
from those the people have cultivated so far. The city cannot be an area
squandered on “people” who are against the countryside. At the same time,
the unsophisticated life environment as well as the semi-feudal undeveloped
character of the countryside must not be held back and kept as an unreformed
area just to maintain a few immediate “advantages.”® Qualitative reformation
of the national life to keep up with a highly developed manufacturing econ-
omy; the creation of a new social life; making home districts that nurture a
people blessed with strong and abundant abilities throughout both urban and
rural areas—these are our goals for rebuilding the national life base.

4. Housing Facilities as Constituent Elements
of the Life Base

4.1. The Structure of Residential Areas

The ideal plan for housing in the city must of course involve considerations
about collective construction. This makes an appearance first of all by way of
issues such as how to arrange housing, and how to make housing estates.

4.2. Collective Housing

Quite early on, collective housing forms were developed to cope with crowded
urban life. We know that in Roman times, multi-story buildings already
existed to house people from the lower classes; and in the Middle Ages too, in
cities enclosed by castle walls, this type of tightly packed housing was similarly
built to keep in step with increases in population. The rapid growth of
populations in modern cities has created a surge in high-density housing in
urban areas, and collective housing started being built markedly in the middle
of the 19th century. German barracks-style row houses, so-called flats in
England, and American high-rise apartments are all typical of this. This housing
format was developed with the support of factors including high-density
construction on narrow plots; the advantage of being economical from savings
on construction, maintenance and management costs thanks to the con-
centration [of housing]; the increasing numbers of small families including
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single occupants; and the societal demand for simple housing to suit highly-
mobile residents. Efforts in the quest for collective housing formats produced
various experiments in the arrangement of dwellings, and the composition of
the form of buildings, etc. However, this process was led by profit-seeking
construction companies and rental firms, and as a result, rather than building
desirable housing estates, sometimes it moved in the direction of renewed
demands to reduce housing costs.
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Figure 11 More relaxed cul-de-sac style residential roads, where cars can turn around
(Burnham Place)
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Japan saw early on the development of row-house-style urban housing, but
beyond this not the development of communal or collective housing forms,
because of restrictions on construction and materials that were based largely on
lumber. With the escalation of the housing crisis after World War I came a
rapid increase in semi-detached or communal dwellings known as so-called
“Culture row houses™ or apartments. However, all of these were deliberately
put forward to increase profitability through concentration and not intended
to actively improve the quality of housing facilities, so deserved no praise with
respect to the construction of housing estates.

4.3. The Placement of Open Housing Estates

During the period of relative stability after World War I, a series of large-scale
mass housing construction projects took place in various countries in Western
Europe. Naturally, this type of mass construction of housing led to much
positive interest in the building of housing estates. In England detached houses
that stand alone were the main objective, dispersed and rural-like placement
became mainstream ever since the garden city, and limits on the density of
dwellings were adopted based on this experience. Legislation in 1923 and
1924 regarding the state-assisted construction of housing determined that
in urban areas 20 dwellings could be built per acre, and in the countryside 12
or less.

For this type of free-standing dispersed dwelling, the specific placement
method for residences was in the main closely connected to the placement of
roads, and of note was the recommendation to use roads such as the cul-de-sac
and the “overhang.”

Cul-de-sacs found in congested city housing zones should have been rejected
due to sanitation issues and public security concerns during emergencies, but
they were deemed especially useful in open construction because they reduced
the road surface area and made housing more private and restful. Furthermore,
beautification of the environment through curving roads and variations in the
placement of houses was sought after; small garden allotments were possible in
the open spaces provided by sufficiently open housing estates, and this brought
about the development of ways to make use of recreational areas, including
enclosed parks formed by grouping these garden allotments together.

4.4. The Quest in Europe

In Germany, where the development of housing forms had been pursued since
the latter half of the [19th] century, there was broad discussion about what
sort of housing format should be used in new construction after the Great
War: dispersed, open style; concentrated style; or some other style. Naturally,
it was decided that the once profitable “barracks-style row house” should be
rejected. But sufficiently separated high-rise housing that properly accounted for
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legislation concerning placement was not necessarily rejected. And here, among
the various principles concerning the placement of housing, the issue of low-rise
versus high-rise became the focus of discussion. The most typical examples of
this were the various disputes among CIAM (Congres internationaux d’architecture
modern or International Congresses of Modern Architecture) members [Walter]
Gropius, [Ernst] May, [Ludwig Karl] Hilberseimer, and others; at the 3rd
CIAM meeting the theme was “rational methods of placement,” but discussions
were mainly concerned with this issue.® This dispute deliberated over what
significance there was in building up life in a new society using housing for-
mations consisting of high-rise or low-rise buildings, but an offshoot to the
main discussion dealt with which was the most economical overall (with
respect to land, construction costs, and the tax burdens of residents).

4.5. High-Rise or Low-Rise

Purely from the perspective of economics, it is said that the economicity of
construction can be found in the cost of land development and fixing minimum
values by adjusting the number of stories to offset the expense of elevators.
Gropius set this at 10 to 12 stories. In a low-rise building, it is easier to
get closely involved with the garden, more convenient to watch over children,
and easier to secure the building’s privacy. But high-rise buildings can also be
built with these qualities, and also be restful; they can be well-ventilated and
sunny; they can have broad expanses of lawn and playgrounds; and collecti-
vizing and concentrating facilities makes it more convenient and brings down
management costs, so women can be liberated from their housework.
According to Gropius, much of the opposition to high-rise buildings was a
question of an emotional psychology and the force of habit, and this had to be
resolved through politics and world view. However, while making politics
and weltanschauung the problem, it could be argued on the one hand that
questions had been posed and solutions proposed for things that needed
attention—that the cost of housing, one of life’s burdens, must be lowered, or
the pros and cons of being faced with possible devaluation; in other words, the
reflections of the sort of social democrat who would change the subject to
“economicity”—but on the other hand, this was done under the sway of an
extremely narrow-minded vision.

The actual conclusion drawn by the debate was the notion that a mid-rise
building of four to five stories, which didn’t need an elevator, was the most
economical.®

4.6. The Layout of Housing Lots

This type of debate is merely of theoretical interest in our nation, where the
structural forms for housing (wooden, single- or double-story) have com-
pletely different material and technical requirements. Also, the reality in our
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nation is that it is not a problem to exclude construction on individual lots for
sale separately, whether they are commercial in nature or managed publicly,
when it comes to collective housing construction on a housing complex. The
layout of housing there largely accommodates the taste of the customer, and
land is subdivided with the target of even higher profits.

4.7. Allotting Land by Rezoning

A type of urban planning work that resembles this is found in land rezoning,
which plays a useful role in the urbanization of the city periphery. However,
the composition of housing areas here is based on assumptions derived from
previous spontaneous allocations and a housing scale; and the size of land
parcels is only decided according to the “estimated” standard of the zone,
from Grade 1A through Grade 9.

Moreover, it is extremely difficult to realize the designer’s intent because
the few planning considerations allowed here are based on trying to realize an
estimated “size of allotment,” and this is a fundamentally unreliable method.®

There are substantial contradictions between the planner’s expectations and the
interests of the landowner on the one hand, and the reality of urban development
outside the control of the planner on the other; ultimately, like most “plans” in
general, they are not developed according to expectations, and merely attempt to
prevent the occurrence of chaotic, narrow and meandering roads.

4.8. New Housing Forms and the Structuve of Housing Estates

The structure of housing estates in the Soviet Union is considered from a
totally different perspective.

Here it is not merely a question of the placement of groups of buildings;
rather, it is to present the objective of discovering a housing form that most
conforms with the socialization of life, from the perspective of taking one step
further in the promotion of the construction of Socialism through housing
facilities that have the closest possible connection to social life.

4.9. Doma Kommunuy

There were extensive discussions on this issue in the 1930s, when Socialist
construction started making great progress, about the construction and search
for a new socialist-housing form called Doma Kommunuy or “community
housing.” The old form of the detached house was linked to old family
structures and individual household budgets, and presented an obstacle to the
socialization of life. The Socialist way of life included maximum socialization
of life amenities and meals, child-rearing, education and culture, and house-
hold management, etc.; and liberating women from the household economy
was made a primary consideration. The new housing had to be something
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which made possible a collective life that brought advancements in life cul-
ture, and gave rise to psychosocial associations and social interaction and cus-
toms, while respecting individual abilities. The family was the smallest
independent life unit, but to combine these mutually and in an organized
manner, housing was needed that socialized child-rearing and other activities
in the most rational way possible under the direction of experts—based on the
above premises, this was the so-called “community housing,” housing con-
sisting of a large construction complex that combined individual rooms for
residents to sleep and relax, with shared cultural and commercial facilities.

4.10. Concentrated Format and Dispersed Format

Designs for community housing put forward in various forms by a number of
architects could be divided roughly into three types.

The first was claimed to be a concentrated type, and many could accom-
modate on a scale of between 1,000 and 2,000 residents in a single communal
dwelling. These dwellings consisted of individual rooms so everyone could
lead their own private lives, and a communal section that was concentrated
and differentiated to the greatest degree possible. Since this type was a con-
centrated format that could be both a building and a city, it was the most
economical in terms of construction and operation; but because the individual
no longer retained any sense of “self” among this collective of 1,000 or so
people, it was little more than a “well-ordered hotel” and was considered
unsuitable as a life facility to create the new society.

Diametrically opposed to this, the second claimed to be a dispersed type, and
was composed of housing for families surrounded by small gardens; it attempted
to organize these detached dwellings into a communal life through the full use
of every form of modern mechanical technology including transport and com-
munications systems. This proposal was extremely idealistic from an economic
perspective, and even in terms of the development of social life, it was little
different from the series of housing estates of the past; whether children were
raised there by individual schooling in each home or were educated away from
their parents, no rational outcome could be expected from either.

4.11. Proposal for Phased Format

Responding to these two types, the last one claimed to be a “phased” type. Its
foundation was a cellular life collective consisting of defined individualistic
associations, and it was a proposed cluster of housing facilities that could realize
the phased construction of a life community that would build a progressively
broader, high-quality lebensraum or living space; the form these individual
rooms that comprised the foundation cells would take, would be built from
groups of collectives in this gradually broadening living space where each life
collective could access communal facilities.
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After much heated discussion and debate, it was decided in the end that the

third type was the solution most suitable for constructing the material envir-
onment of this new social life. What follows next is an introduction to one
variant for the proposed Socialist city based on this interpretation.

4.12. One Variant of the Socialist City

Communal cell (36 people)

Single rooms (with built-in wardrobe, toilet, washbasin with shower
attachment, telephone; single occupancy for 18 men and women); com-
munal facilities; room for rest and relaxation (reading, listening to the
radio, playing chess); recreation room; writing room.

Communal primary facilities (180 people)

Workroom for noisy activities; collective office; assembly hall; social
activity room; recreation room; solarium; meeting hall.

Communal secondary facilities (360 adults, 20 children)

General rest rooms; library reading room; collective office; assembly hall;
individual rooms for special uses; recreation room; dining hall; kiosk;
infant nursery; exercise and recreation grounds for individual or group
use; cloakroom; meeting hall.

2,000 person collective

Social center (assembly hall; cinema; meeting room; children’s play
center); recreational park (recreation rooms; amphitheater); dormitory
school for 3-8 year olds with fitness center (sports center; swimming
pool; kiosk); dormitory school for 8-16 year olds; outpatient department
(with beds); workshops.

Communal collective

Assembly plaza; cultural house (elegant assembly hall); sports center;
school district; park avenues; cinema; library; local medical facility;
shooting practice range.

Socialist city

Central square; cultural hall; sports center; advanced specialist colleges;
youth cultural hall; science and technology museum; park district (cultural
and recreational parks; tree-lined avenues; zoo; botanical garden); radio
broadcast station; airport; medical facilities (prevention and public health
bureaus, hospitals); etc.

4.13. Standards in Typical City Planning Burean

Furthermore, according to 1931-1932 standards in a typical city planning
bureau, created to meet the needs of rapid construction of collective housing
areas in industrial zones, the construction of housing zones established the
following type of stages of zonal composition that must coincide exactly with

actual demands based on similar principles.

10
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Figure 13 Phased construction of the city’s internal structure, according to Soviet Union

1)

standard city planning bureau

Construction system for permanent residence areas:

Housing cells—DBasic housing facilities (bedroom; private restroom; room
for reading and grooming; kitchen and dining room for families); homes
for individual families and rooms for boarding.

Housing—Combining housing cells; communal residents access communal
dining hall and rest rooms.

Housing compound—Housing collective; dining hall; day care for pre-
school children (nursery school for infants; kindergarten for 3-8 year
olds); gymnasium.

Housing block—School; laundry facility; facilities of a general urban and
local nature (bathhouse; department store; grocery store).

Local area—Administrative; public facilities (post office; public health
bureaus; clubs; restaurants; sports ground).

4.14. Plans for Adjacent Land in the U.S.

In the liberal capitalist United States, which is worlds apart from any Socialist
nation, progress on these issues has been made through solutions that reflect its
special circumstances, in particular the development of motor traffic. The
development of high-speed road traffic, along with rapid urban growth,
pushed people off the roads and increasingly distorted the pattern of urban life.
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Figure 14 Unit division plans for 160-acre residential estate (R. Whitman)

This dire situation brought about progress in the public health movement as
seen in the campaign for playgrounds, but as to where in the city to locate the
various types of public health facilities that were planned as a result of this
process, views were gradually cultivated on the systematic development of
adjacent areas. On the other hand, demands to construct zones separated from
trunk roads and their busy motor traffic, to make residential areas peaceful and
quiet locations for relaxation and raising children, gave rise to numerous
designs for residential estates with cul-de-sacs, park roads and small parks, etc.,
in adjacent areas. (See Figure 14-17.)

4.15. Research on Housing Estates in Our Nation

Due to limitations arising from actual conditions as previously explained, plans
in our nation for residential estates, the basic unit of urban construction, have
yet to be seen as an actual issue. However, inspired by plans in a number of
foreign countries, especially the United States, for adjoining housing estates,
this sort of subject has already gained the attention of experts in the form of
theoretical studies into the construction of housing estates.

What happens in a purely theoretical sense to single units of housing
that make up a city? If we look at Keisuke Yamaoka’s study Toshi kései no
tan’i kugaku [Unit division in urban construction] presented at the 6th
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Figure 15 Residential estate proposal

Urban Issues Conference [1938], based on Ministry of Home Affairs road
planning standards the author supposed he had a 500 square-meter housing
estate unit ringed by trunk roads, and closely scrutinized the point of
placement of public facilities such as transport (trams and buses), parks,
elementary schools, public markets, air-raid shelters, water mains, and fire
hydrants; he proposed placing elementary schools, parks, and markets in
the center of this 500 square meters, and concluded that this was generally
acceptable, even if there might be slight adjustments to the size due to the
level of population density.

4.16. Architectural Institute’s Competition

In 1939, the Architectural Institute of Japan held a prize competition, with the
theme “Plans for Collective Housing for Workers,” aimed at reforming life on
the home front for workers in the flourishing industrial sector. The rules called
for designs of groups of wooden dwellings to accommodate 3,000 residents
including roughly 700 single persons, and associated communal facilities; to be
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Figure 16 Residential estate proposal (rectangular and crossroad pattern); Thomas Adams,
“The Design of Residential Areas” (1934), pp. 210211

contained in a space with sides of 1,000 m.; to build a main 200 square-meter
focal point in the center for an elementary school, post office, and park, etc.;
and to divide the surrounding area into four zones measuring 400 by 600
meters, and give each zone a central feature such as a bathhouse, daycare
center, market for daily items, or children’s park. The winning proposal
included elements such as housing clusters for multiple households, communal
use of wells and clothes-drying areas, and town meeting halls.!!

4.17. Elementary School as District Focal Point

The approaches of the two examples given above were completely identical in
that their zone formation (or more-specialized incremental zone formation)
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Figure 17 Residential estate proposal (cul-de-sac and circular pattern)

had elementary schools and other public facilities at their center, except that
size of zone unit was increased in the latter. With respect to this increase,
Tatsuo Yoshimura,'? in his study into “adjoining units,” stated that 100 hec-
tares would ensure that housing would be at the proper distance from railways
and shopping districts to remain undisturbed, and there would be less incon-
venience when using transport facilities to go shopping or commute to work,
and traveling to school, etc.

4.18. Sociological Research

Research into this sort of adjoining unit had to be adopted since the design for
the collective housing estate would construct a new social collective; but it
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also enlightened the research of sociologists regarding, firstly, a sense of public
order and convenience in life, as well as the social character of housing zones
where sociability and comfort were necessary. Thoughts on the sociological
significance of “adjoining units” were mainly spurred on by studies done in
large American cities, and here the discussion was about the need to establish
regional communities and protect local character. Individuals wanted to see
themselves reflected in their surroundings, in their society. To do that, they
needed a sense of intimacy and attachment. A small community built in this
way would be an extension of one’s own family. A housing zone would first
preserve its local character and be built as a small society in this sense, and for
the resident it would become a true “hometown.”"?

As a result of this sort of research, sociologists found that a housing zone
with an elementary school as its focal point was of course the most suitable. It
was only right that an elementary school would be at the heart of a small
society with a secluded, local character; however, as an amenity it was not
only useful simply for educating young citizens, it also had the advantage
that it could be used as a public facility in the middle of the district for
many other purposes including meetings, public services, recreation, and
sports.

4.19. Incremental Construction of Zones

On the other hand, in response to the reinforcement of national defense and
administrative organization since the outbreak of war between Japan and
China, the tonarigumi or neighborhood association was a regional civilian
defense cell, the local bonded group adopted as the lowest unit in a civilian
organization, that handled and coordinated practical life matters, such as the
control of consumption where it distributed and rationed daily items; as this
became increasingly important, gradually people began to advocate that
collectives like these fonarigumi must be adopted as unit cells in regional
structures. As a result, the lowest communal facilities were attached to tonarigumi
units, and gradually higher-level public facilities were appended to higher-
level regional collectives; the theory for “phased” housing zone construction
to build up the region overall gained more momentum. The essay “Kinrin
jiku no k&sei” [The construction of neighborhood units] appeared in Shomin
Jjintaku no gijutsuteki kenkyii [Technical research on ordinary houses], written by
the Architectural Institute’s Committee on Housing Problems'*; it gained
notice as having taken this sort of research as far as it could go. A simple
outline of this phased construction appears below.

4.20. Proposal by Institute’s Housing Problem Committee

1) Tonarigumi units (10-20 households, 0.5—1.0 hectares): tonarigumi public
square (also serves as recreation park for preschool children); air-raid
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shelter; well; swimming pool; sandpit (to be used for fire fighting and
evacuations during emergencies).

2)  Keibo [civil defense] units (60-80 households, 3—6 hectares): use chil-
dren’s park in cases where fonarigumi unit doesn’t have a public square;
“communal facility for providing meals” if this is to be done; surround
the periphery with roads (wider than 6 meters) accessible by fire
engines.

3) Kbobai [purchasing] units (400-500 households, 12—25 hectares): market
(or distribution center); small park; daycare center; bathhouse; neighbor-
hood association office; police box, etc.

4)  Kinrin [neighborhood] units (1,600-2,000 households, 60-100 hectares):
elementary school (evacuation area in the basement; lecture hall and gym-
nasium also serve as a civic hall); library; ward office; civil defense office; life
guidance bureau; neighborhood park; hospital (clinic); post office.

4.21. Example in Manchukuo

With regards to the collective housing system that must be considered the
basic unit for urban construction, proposals in Manchukuo for housing for
residents of Japanese descent are based on exactly the same considerations.
The exception is that, here, the smallest measure for unit housing corre-
sponds to that given in Point (2) above, and the design standards for rinho
(neighborhood) housing and shiidan (collective) housing are given below as

examples.'®

1) Unit housing (50 households, 250 people, 22,500 m?); toddlers” park.

2) Rinho (neighborhood) housing (300 households, 1,500 people, 157,500
m?); housing management office (offices; central heating; rubbish disposal);
kindergarten; children’s park; police box.

3)  Shiidan (collective) housing (1,200 households, 6,000 people, 810,000 m>;
900m x 900m square); state-run school; ward government office; housing
agency; public health institute; consumer association; shopping district;
housing park.

4.22. Housing Zone Completion

The above systems for neighborhood and collective housing are both intended
for average workers and ordinary people living in cities (the question posed in
the Institute’s 1939 competition, which became the basis for their proposal,
was more restrictive and only allowed workers); and it is possible to argue that
they were theoretical draft constructions for the most idealistic and conceivable
unit to build a form of permanent housing for groups of people working at
various places of employment located outside the residential area. In terms of
solutions previously presented, they match almost entirely the intermediate unit
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of urban construction in phased-form solutions presented by Soviet architects
in their community housing (Doma Kommunuy).

4.23. Two Aspects of Life

However, even if we can realize facilities here with this sort of systematic
organization for housing, we must consider the fact that we cannot then
declare that similarly our lives will immediately be organized systematically as
we would wish. In other words, in addition to our “life in the home” that
these solutions address, we also have our lives in the workplace that make up
the other important half of living, as well as the various secondary life pro-
cesses when these two are connected; these two aspects of our lives have a
reciprocal and structural relationship. In order to do this we are trying to make
this homeland into a more appealing place—surely a realistic process in
developing our race—and we must not divide “life” strictly along lines of
work and home, nor consider each in isolation.

4.24. The Issue of Overall Construction of Life Amenities

When the decision is made to try to construct a perfected system just by
divorcing housing from life in general, especially lives spent in production and
labor, this means setting out initially from an idealistic or incomplete and
narrow outlook.

This is based on the fixed premise that a society is where enterprises con-
struct workplaces to suit themselves, and build housing with a different intent,
namely to derive a part of their income which they extract from it; it is an
approach from times past (but also the present day) where urban planning only
considers that “work is work, and home is home” and maintains a strict
separation between the two. What makes this unrealistic is that, as long as it is
based on the aforementioned premise, this kind of theoretical plan is a dream
that can never actually be realized. What makes this less than satisfactory is
that, if we assume the conditions needed to realize the sorts of ideals we now
hold have been secured, it would be time to evolve into a form of systematic
structure for total life amenities,'® on a foundation where problems are dealt
with more comprehensively rather than just examining the basics, or in other
words where fotal life'” is systematically reconstructed all the way from work
to home; moreover, there would be a sense that this had to be done.

In the discussion above we have only taken an extremely brief glimpse at
previous research into the construction of housing zones. However, the housing
problem is linked, in the sense indicated above, in the first place to life in the
workplace, and secondly to the city overall as a life base that combines work
and home, in other words the issue of constructing the entire nation.

These various issues must in future become the focus of our consideration.

(Clean copy, July 7, 1942))
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Notes

Translated from Nishiyama Uzé chosakushit 3 [The collected works of Uzd Nishiyama,
volume 3|, Chiiki Kitkan Ron [Reflections on Urban, Regional and National Space]
(Tokyo: Keisd Shobd, 1968). “Dai 1 sho, Seikatsu kichi no koz” [Chapter 1, The
Structure of the Base of Life], pp. 19-56. The English version of this chapter, and of
Chapters 9 and 10, provided by Norman Hu Translation.
Translator’s note: The author uses the contemporary term JEA[E (Ei-honkoku), instead
of E[H (Eikoku) which is used everywhere else when referring to England. Presumably
he is emphasizing here that he means only the British (home) Islands rather than 77 [
(Ei-teikoku), or Britain’s extensive empire.
Nishiyama’s note: This refers to the known wartime slogan “minzoku taibd” [national
austerity|, where a simple environment promotes a strong race.
Translator’s note: Bunka nagaya or “Culture row houses” refers to the buildings that
were constructed in the Bunkamura or “Culture Village” at the Peace Commemorative
Tokyo Exposition of 1922.
Nishiyama’s note: “Rationelle Bebauungsweisen” Ergebnisse des 3 Internationalen
Kongresses fiir Neues Bauen, Briissel Nov. 1930.
Nishiyama’s note: Thirty years later, in the construction of apartments in our nation
after World War II, these conclusions were followed virtually unchanged; however, the
reciprocal relationship between the appraisal and the condition of highrisification has
changed greatly, due to productivity developments, technological advances, and the
progression of urbanization and densification.
Nishiyama’s note: Land Rezoning Design Standards, July 1933.
Nishiyama’s note: Sadakichi Ibe, “Jitaku no hyojun kakuchi” [Standard allotments for
housing], Toshi Mondai [Urban issues], May 1940.
DOMA-KOMMYVYHBI, crpoutensctso Mocksbl 1929-1931 [DOMA-KOMMUNY]
stroitel’stvo Moskvy 1929-1931]
P. N Blokhin, Tipizatsiia zhilishch, Obshchestvennykh zdannii pri planirovke nasselennykh
mest, 1933.

II. H broxun, Tummzamms sxumumg, OONIECTBEHHBIX 3/[aHUN TMPH IUIAHUPOBKE
HaceJIeHHBIX MecT, 1933
Nishiyama’s note: Kenchiku Zasshi [Architecture magazine], Dec. 1939.
Nishiyama’s note: Yoshimura Tatsuo, “Kinrin tan’i” [Adjacent units], Toshi kdron
[Urban opinion|, May 1940.
Nishiyama’s note: Okui Fukutard, “Gendai daitoshi ron” [Theories on the con-
temporary city|, and “Jataku ron no shakaiteki seikaku” [Sociological nature of housing
theories|, Kensetsu to Shakai [Buildings and society], June 1940.
Architectural Institute’s Committee on Housing Problems Report: Shomin jitaku no
gijutsuteki kenkyii [Technical research on ordinary houses|, Kenchiku zasshi [Architecture
magazine], January 1941.
Nishiyama’s note: “Manshu ni okeru toshi keikaku to shiidan jiku sei” [Urban planning
and collective housing system in Manchuria], Jitaku [Housing], January 1941.
Translator’s note: This is Nishiyama’s original emphasis.
Translator’s note: This is Nishiyama’s original emphasis.
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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, I
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
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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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(@) Keeping people in their place of birth, while having them contribute to
the nation’s total industry [?]?

(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
HX th.0» | Local hub
Mgk .0 | Area hub
RER T Town city
AR T 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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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 priority 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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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
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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° R5 = 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)
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Figure 64 Structural diagram of unitary single-function city zone
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AN ESSAY ON THE NATIONAL STRUCTURE

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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AN ESSAY ON THE NATIONAL STRUCTURE

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-
torce 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—turther 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 5.89km 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
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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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Text: diagram

Text: key, from top
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City
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Mountain area

Text: map of Japan

1. Hokkaido eastern region
1I. Hokkaido central region
111. Tsugaru Straits

IV. Tohoku

V. Kanto

VI. Tokai

VII. Hokuriku

VIII. Kinki

IX. Chugoku

X. Shikoku

XI. Kitakyushu

XII. Minamikyushu
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Text: key
Large city hub zone radius 25 km
\ City association zone radius 50 km
& AR 4 2skin Regional zone radius 75 km
AHRLAE  #wson Overlapping regional zone  radius 150 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
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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

\ B0 1?4 [ Arable land acreage 77,000 (20.3%) |
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Text: map of Japan
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1. Hokkaido, east

11. Hokkaido, central
111. Tsugaru

IV. Tohoku

V. Kanto
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VIIL Hokuriku
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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

I. Hub expansion, high densification
11. Overall density increase in periphery
I11. Secondary hub forms; regional hub; secondary hub

‘m-—

| T mrrrermores

S5 Bl

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.

[E] i Text: A, from top

CaHuHHE EF/L‘,\ National trunk line
(20077) C4 Regional zone hub
185/ —75kn 1 hour; 75 km (max. 2 h, 30 min; 125 km)
(max. 2.30—125kn) C3 City zone (middle-sized city) (50,000—200,000)
1 hour; bicycle 12 km, bus 20 km, rail 36 km
3 hours; 100-150 km
Cs ﬁj‘g:(:_(zs;?ﬁﬁi) \ C2 Village (3,000—6,000)
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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
C4-C3 ( (Figure 72B).
C1
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.

Text: B, from top

National trunk line

(Super express; air route) 1 hour; 100-500 km
C4 Regional zone hub

Trunk line (rail; highway) 1 hour; 50 km

C5 Capital cit

C3 Regional zone city

- 229)
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(Rt
10 i

EF\FY\;'}{ A ; 1 hour; 40 km
-—— (S 92) '(: /',1 Co—tilh Railway; roads
104 S0kn \/{ 45 min; 30 km
He5 R H—Co o7 (B awm)  [(max one-way 3h)
: @giﬁiﬁg@ /’ Cl Hgmlet
1 F§ R —40m, 45 —30kn [ C2 Village
o 4 45 min—1 hr 30 min; 20 km
45 min—1 hr 30 min; 20 km
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455y~ 15851l 20kn B
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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

ESgin] Fields and mountains
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I LY Sumika and yado
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Text: from top
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Figure 75 Structural model for the nation

(6)  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.

(7)  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 7] in the text.
This refers to “overlapping regional zone” [AC#tiHb /5 F&]] in Table 9.11, Column 1.
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MOUNTAIN CITIES'

Like the previous two chapters, this essay was previously published in a reprint
of Shin Kenchiku, issues 3 and 4, 1946, as “Sangaku toshi ron” [On Mountain
Cities], and was the final essay in a set of three entitled “The New National
Construction” [Atarashiki kokudo kensetsu]. It was a proposal to build cities by
utilizing steeply sloping terrain that makes up a large portion of Japan’s land.
During the war, I looked on while excellent tracts of arable land were
indiscriminately and steadily demolished for the expansion of structures such as
munitions factories, simply because the land was easy to procure, but severe
food shortages hit Japan when the war was over. When lasting world peace
was established, food self-sufficiency was not necessarily essential because of
rational international specialization; but assessing arable land as yielding meager
profits based purely on the economics and productivity of capitalist economic
mechanisms, is no reason to destroy it. There are magnificent views of verdant
undulating rice paddies spreading across the alluvial plains as far as the foothills
of distant mountains, or the glow of insect light traps on summer evenings
glistening everywhere. What about moving cities into the hills onto steeply
sloping land, rather than dispersing them through the alluvial plains? With this
in mind, this chapter is the slightly expanded version of an amateurish sug-
gestion I sent in to “Our Words”—Watashitachi no kotoba, the radio program
that invited listeners” participation NHK began to broadcast weekly after the
war—entitled “A proposal for mountain cities,” which put together housing
construction methods to use land more efficiently for high density living.
Naturally, when it comes to using land, the combining and placement of
various industries must be considered. Japanese territory is a combination of
the flat land of Holland and the steeply sloping terrain of Switzerland, and it is
said there are few gently sloping hillsides suitable for raising livestock. Rice
paddy cultivation was developed on flat land that accounts for merely one
quarter of the total, and since the Meiji era arable land located on the urban
periphery has been squandered through the development of capitalist cities.
However, cities don’t necessarily need to be built on flat land, residential areas
in particular. What if some other place was put forward as more desirable than
flat land; how about relocating cities into the mountains? In this sense, the
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expression “mountain city” is a little too narrow. Of course, the issue of dis-
aster prevention must be considered when making use of precipitous slopes,
and considerable fabricated construction work is needed. Therefore, high-
density, compact, comprehensive and concentrated development is in fact
preferable. And then there is the reasoning that disasters must also be pre-
vented, but if we’re going that far, we might also establish a rationale that it is
preferable to consider large-scale national land reformation using advanced
building equipment, regardless of whether it applies to existing mountains.
Indeed, in Kobe after the war, mountains behind the city were shaved and the
sea was filled, and “flat” land was constructed from the mountains and the sea
simultaneously. Also, although high-density housing was suggested, it was
considered important to guarantee openness to the outside for every house-
hold, an important condition to ensure public health and security; but when
high-density and concentration was pushed for even more, some indicated
that the fabricated installation of multi-story housing as a substitute for local
conditions was perhaps more favorable. However, immediately after Japan’s
defeat the design did not progress this far, because the proposal emerged at a
time when the nation was barely surviving on soybean pulp and sweet potato
vines. Many articles now discuss this issue, and emphasize the need to use
steeply sloping land since “overpopulation” and “food self-sufficiency” are
practically no longer problematic due to changes in the international envir-
onment, and to production methods and lifestyles; but this was one of many
issues that people immediately after the war tussled with. Furthermore, great
importance 1s placed on factors such as sunlight and ventilation when laying
out housing, but despite strong opposition housing alignment until that time
ignored these; to set this as a basic condition of urban construction could
arguably be seen today as shortsighted. To discuss the future based on pre-
dictions made 20-odd years ago is diverting because from today’s perspective
they missed the mark considerably. This proposal is nothing more than an
unadulterated and simple one-sided view, because with the purposes discussed
above it was written during the war by quickly gathering together things that
occurred to me at odd times; but it is included here as one perspective on
utilization design for national space.

(Originally published as “Sangaku toshi ron” [On Mountain Cities], Part 3
of “Atarashiki kokudo kensetsu” [The New National Construction], in Shin
Kenchiku, June 1946.)

1. Preface: The Case for Mountain Cities

When you gaze out at the passing scenery from the window of a car or a
suburban train, what catches the eye are factories dotted throughout the
splendid farmlands on the alluvial plains, and moreover they are surrounded
by tall fences. Throughout the China Incident and the Pacific War, views like
this were to be found everywhere. Today, now that the war is over, within
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these tightly enclosed walls there are mere glimpses of unfinished buildings,
and many barely completed factories lay dormant; just like a war-torn battle-
field the vast expanses are piled up with building materials and such, and apart
from being unsightly, they are not being put to any positive use at all. Due
to food shortages, these days people are calling for undeveloped land to
be cleared from deep within the forests and plains, but in doing so, should we
just abandon even better land that until yesterday was fertile and productive?

The lands occupied by these virtually abandoned factories must be put to
use to boost food production.

Generally speaking, factories were probably built on “the plains” because of
prerequisites like convenient access to transport and the need for level ground,;
however, disparities in the relative value structure for types of land including
urbanized, agricultural, and mountains and forests, were exploited—a condition
for locating industry under liberal economics—with the aim to seek maximum
profit from each enterprise, and this in the end resulted in wasting good quality
arable land despite wartime efforts to expand it, and must be viewed as having
heightened the distress of food shortages today. Considered from the point of view
of the overall benefit to the people, many of these factories do not make use of this
arable land, or would be better relocated to land with a low degree of utilization.
Moreover, at the present time there is a pressing need internally and externally to
arrange for our maximum self-sufficiency in food. Every piece of our nation’s
limited and precious land must be used and developed, employing methods that
on the whole are becoming more efficient. Viewed from this perspective,
low-lying marshlands must in principle be secured for use as arable paddy fields.

In our nation, cities generally grew around locations such as feudal-era
commercial centers and castle towns that were trading posts for agricultural
produce and key strategic points for transport (although this is not necessarily so
in all cases due to historical development conditions). But many of them are in
the heart of the alluvial plains close to rivers, so there is a tendency to believe
that building cities on flat land is inherently predetermined. Moreover, capitalist
development produces a swelling snowball effect around these former feudal
towns, and before long the plains that make up their hinterland are completely
destroyed; difficulties in supplying food from adjacent lands become obvious,
and result in today’s problem of overcrowded cities.

‘When thinking about the construction of the most ideal configuration for
our nation, we need to completely abandon all that has happened in the past
and reconsider matters. By so doing, we will obviously consider locating many
of the facilities that make up so-called urbanized spaces, whether they be fac-
tories or housing, to steeply sloping land in mountains and forests that are
difficult to use for arable farming, or sometimes even below ground.

This means building cities in the mountains, in valleys, on mountainsides,
and on mountain tops.

Of course, it isn’t possible to do this for all cities. Some cities probably can’t
be moved for historical and geographical reasons, and the nation as a whole
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needs several general manufacturing bases, so these must be located in the
heart of the great plains at key transport points. However, the construction of
most cities, in particular medium- and small-sized cities over which there is
now a great clamor for eliminating the adverse effects of overcrowding, ought
to be decisively moved into the mountains.

During the war, plans taking air defense into consideration were enacted to
transfer many factories into the mountains, valleys and underground, or simply
into the countryside. Some of these were of course just a way to ride out the
crisis, and there were probably many that from an overall national planning
perspective placed things in inappropriate locations. However, there is no
need to give up the locations themselves, as they were presented here. We
should dispose of their current sorry state of abandonment, or thoughts of
tearing them down, and positively consider their reexamination and use.

The penetration of cities into the mountains and the use of steeply sloping
land have the edge on current city construction methods that merely spread
urban sprawl. Vertical transportation becomes mechanized, and high-rise
buildings are built intensively. This is a benefit for land usage, and for engi-
neering works. If advancements in designs of engineering machinery and
facilities for use in construction work on steeply sloping land are tailored to
Japanese conditions, then difficulties presented by such work will not be of
concern. Also, if south-facing slopes are used, it will be possible to build the
sort of high-density housing that would be inconceivable on the plains, and
secure the maximum amount of arable land even in the narrowest of spaces;
furthermore, urbanized land coverage will become denser and it will be possible
to fully deliver high-quality life facilities economically.

Let’s say the typical urban landscape of traditional Japan is the view of temples
and shrines such as Kurodani, Gion and Kiyomizu standing out against the
blanketed slumbering form of purplish Higashiyama rising above a sea of tiled
roofs spreading out across the plains; then I envisage the shape of a new Japan,
where healthful fireproof high-rise residential areas are built like white horizontal
lines etched into the foothills to halfway up the purplish green mountains encir-
cling the rolling golden plains that stretch out all around, and where electrified
factories, subway exits and other features are visible in the lowest areas adjoining
the plains, with rapid transit facilities darting swiftly between them.

Rather than farming all the way to the mountains, people will live in these
areas instead.

Although much effort will be needed to resolve the food shortage crisis, 1
hope we can take the time to make sufficient allowances within the various
emergency measures to accommodate 100-year plans like these.

I recommend here that the building of mountain cities be actively pursued
as an important direction for our nation’s urban construction.

Submitted with the title “A proposal for mountain cities.”

Broadcast on “Our Words”—Watashitachi no kotoba—on the morning of
December 9, 1945.
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2. An Appeal for the Effective Use of Land

The greatest problem facing Japan at present and into the future with regards
to our people can be summed up by the term “overpopulation.” Any mistakes
made in steps to resolve this runs the risk of forcing Japan to face the worst
possible outcomes.

In general, in most cases people refer to overpopulation when a population
is out of proportion in relation to other factors, but problems to do with
overpopulation indicate a “surplus” in a condition that 1s hard to alter (perhaps
not an absolute condition), namely a country’s natural resource. Moreover,
studies in demography refer to relative overpopulation as an increase in
population that leads to a decline in living standards, and among these cases
that where existence can no longer be sustained is called absolute over-
population. Since the ability to provide a population with a certain standard of
living 1s called population sustainability, in the former case this means that in
parallel with absolute increases in population there is no proportional increase
in population sustainability, while in the latter, further declines in living standards
to offset insufficient increases in sustainability are not possible.

Of course, “population sustainability” is an abstract concept, and varies
according to the structure of the national economy. Factors determining
declines in living standards, or threats to a country’s existence, are not concepts
like supra-historical “sustainability”; in many instances, “over” population
arises due to barriers for boosting productivity based on contradictions in
production relationships, or unfair distribution (in part, wastages, and in part,
shortages). However, if for instance we consider sustainability in its entirety,
including its social and economic contradictions, as a determining criterion for
“overpopulation,” what comes to mind and attracts the most attention is land,
a natural resource that features in every aspect of life: it is a crucial condition,
and an element of production for life’s essentials; food in particular but also
things such as raw materials. Land has its spatial limits, whether it is on a global
or national scale; and its use under certain production relationships and tech-
nological conditions is an important and fundamental condition that limits
production of the essential goods of life it supports.

Due to the law of diminishing returns, in general we cannot expect
sustainability to increase in response to population growth the more inten-
sively land is used, so there is a strong risk of overpopulation in countries that
are unable to expand their territory. Although Japan has a population of
around 70 million, it has a limited land area and high population density. Also,
comparing arable land used in direct food production as a part of total national
land across countries, this disparity becomes even greater. (See Table 10.1.)

For the most part, Japan is made up of mountains, forests, and steeply
sloping land with little leeway for expanding arable land as in other countries.
(See Table 10.2.) Therefore, all other factors being equal, Japan has a much
greater risk of succumbing to what we call “overpopulation.”
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Table 10.1 Population and land (including arable) for key countries

Country Land Arable land Arable land Ditto, ratio
per person (ha) per person (ha) per farmer (ha) when Japan = 1
Japan .55 .087 42 1.0
China 2.2 .26 1.1 2.6
India 1.32 .32 1.2 3.0
Holland .40 11 1.4 33
Italy 73 .30 1.5 3.6
Belgium .36 A3 1.7 4.0
Poland 1.13 .55 1.8 4.3
Germany .70 .29 21 5.0
England .52 .09 2.7 6.4
France 1.32 51 2.7 6.5
Sweden 7.15 .59 3.6 8.6
Denmark 1.16 72 4.8 11.5
U.ss. 6.25 1.07 12.8 30.0
Canada 87.00 2.12 19.6 42.0
Australia 114.0 1.75 20.7 50.0

Note: Figures obtained separately from each country.
Source: Juitsu Kitaoka, “Population Policy” [Jinkd seisaku], p. 123.

Table 10.2 How land is used

Country Total Arable land (%)  Permanent grazing Forests (%) Other (%)
acreage (ha) land and pasture (%)

Japan 38,225 15.8 8.7 51.5 21.0
Manchuria 130,314 141 16.8 69.0
India 269,869 46.6 13.4 45.0
Holland 3,293 29.2 39.2 7.4 23.8
Italy 31,019 41.7 18.8 17.9 21.6
Belgium 3,051 34.8 232 42.0 42.0
Poland 38,863 47.7 16.7 21.4 14.2
Germany 47,071 41.2 18.2 27.4 13.2
England 9,307 60.4 17.5 11.8 10.3
France 55,099 38.3 20.7 19.5 21.3
Sweden 41,024 9.1 2.7 54.2 34.0
Denmark 4,293 61.9 9.9 28.2 28.2
uUsS. 770,213 16.8

Canada 897,821 2.6

Australia 122,388 6.0

Source: 57th “Statistical Yearbook of the Empire of Japan” [Teikoku tokei nenkan]

Naturally, a nation’s ability to sustain its population is not influenced solely
by the land resources it possesses; that sustainability also depends on things
other than land such as commerce, industry and trade. However, to maintain
settlements in a [favorable] direction, securing this sustainability is to a
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considerable extent dependent upon trends in public opinion in other countries,
and must also be predicated on lasting peace in international relations, therefore
securing absolute sustainability cannot necessarily be taken for granted.

Furthermore, as a defeated country under the occupation of Allied troops,
our nation at present cannot trade freely, and faces a situation where it must
be anticipated there will be perpetually more trouble maintaining even the
lowest standards of living. Moreover, while our nation is now facing the
extraordinary situation of its worst crop failure in three decades, it is also
confronted by absolute shortages of food, and faces the unprecedented crisis of
difficulties in maintaining even minimum levels for the people’s livelihood and
national economic activity. On top of this, as far as the future is concerned,
Japan must also bear in mind that the population will also continue to increase
year on year.

For our nation to curb a tendency towards overpopulation that is limiting
expansion of the people’s economy, what will become issues of utmost
urgency are the production relationships that determine population sustain-
ability; in other words, striving for a more rational structure for the people’s
economy, while making maximum use of limited national lands to maintain
and secure it, and establishing a direction in national development over the
long term that realizes much better utilization.

The issue I would like to emphasize here is that of the relationship between
the people and land, in particular the latter. Today 70 million people are
crammed onto four main islands and must find ways to support themselves;
consequently, it will be necessary to provisionally examine how these two
corresponding conditions—population and land—may transform in the future.

Since before the second Sino-Japanese War [1937] many analysts have dis-
cussed trends in Japan’s population growth. While their conclusions are not
completely in accord, there is general agreement that Japan, from estimates
based on the precedents of many developed nations, is at the end of the
second stage of demographic change.

Reviewing population trends in modern civilized nations over roughly the
last 125 years, four stages can be identified. In stage one, birth rates tend to
rise slightly while death rates tend to stall or slightly decline, and the rate of
natural population growth increases. In stage two, birth rates begin to decline
but death rates drop faster than this, and natural population growth continues
to rise. Following this, in stage three birth rates drop rapidly, but there is a
gradual decline in death rates until it levels off, and natural population
growth steeply decreases. The decline in birth and death rates continues, and
birth rates can drop to zero. However, there is a limit to how far death rates
can decline since all men are mortal; when birth rates drop below death
rates, natural population growth can turn negative as a result. This is known
as stage four.

The fact that our nation’s population is [only] in the beginning of stage
three, the first step of this shrinking, is because despite the difficult
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circumstances of the unfolding of the second Sino-Japanese War, the government
of the day succeeded to a certain extent in bringing about various public
policies to boost the population. Population trends cannot necessarily be
expected to unfold according to established patterns simply by implementing
such population policies; however, based on assumptions regarding the afore-
mentioned precedents related to advanced nations, we can draw various pre-
dictions concerning trends in Japan’s population growth. See Table 10.3 for
some of these predictions.

If we take a general look at these predictions, let us assume that over the
long term the various factors that determine demographic changes remain
constant; if we optimistically (regarding growth) set an upper limit where the
rate of growth is kept steady at present levels, and allow for various pessimistic
views that predict declining birth rates, then regardless of hypothetical condi-
tions and excluding the primary premise that growth will continue forever, it
is predicted that the absolute volume of population will reach its maximum
rate of growth in any case in 30 years at the earliest, or roughly 80 years at the
latest. And this maximum population will be of a magnitude between 90
million and 120 million.

The Japanese people’s living conditions and the nation’s population sus-
tainability have declined significantly due to our defeat in the recent war, the
reduction of Japan’s lebensraum or living space because of our acceptance of
the Potsdam Proclamation, and moreover the exhaustion of past reserves due
to the war; at the same time, many people were killed in action, or died as
victims of the war (said to be around 750,000), and it is predicted the popu-
lation will decline as a result of the economic collapse that brought the sub-
sequent food crisis to a head. Also, restricting births is being advocated to
resolve this difficult situation.

These circumstances include factors that fundamentally overturn pre-war
forecasts of population trends, even the optimistic ones among them, and as a
result it is suddenly difficult to predict the shape of future demographic trends
in our nation. However, even if, for instance, this inclination to expand suffers
a large setback, we should still expect our population to “grow” for the time
being; the result will be that we should probably anticipate the emergence of a
situation where over 100 million people inhabit these four [main] islands, even
if this takes place somewhat later than expected.

On the other hand, from a mathematical perspective, what about our
nation’s natural resources and land?

With regards to land as a production factor for foodstuffs, fuel, and raw
materials, expanding acreage used for producing food is most difficult.

The amount of arable land in the main island of Honshu since the middle
of the Taisho era [1912—-1926] has fluctuated around the vicinity of 6 million
hectares (of which, half consists of rice paddies), and has seen little growth. Of
course a considerable amount of land has been reclaimed; nevertheless, this has
been used for little more than expanding urban areas, or appropriated as
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landfill for non-arable land for sociocultural facilities such as factories, buildings,
roads, railways, and upgraded rivers.

As a result of our defeat in the war, large-scale land reclamation projects to
boost food self-sufficiency systems have been set up (a 5-year plan beginning from
1946: land clearing, 1.55 million hectares, of which Honshu, 850,000 and
Hokkaido, 750,000; drained land, 100,000 hectares, of which from lakes, 75,000
and shoreline, 25,000; land improvement, 2.10 million hectares; conversion to
rice over three-year period, increased production of 20 million koku [102.4
million bushels]—Source: Nihon Sangyd Keizai, Nov. 11, 1945). However, this
probably represents the upper limit to the expansion of the amount of arable land
in our nation. Therefore, upon completion of this expansion project the volume
of arable land in our nation will be 7.7 million hectares. Tentatively, this is the
upper threshold for the total amount of our arable land.

In which case, what happens to the relationship between arable land and
population if, for instance, we examine only the aspect of “food self-sufficiency””?

In order to proceed with this examination, let us look at two forecasts for
population growth: A) those from the Institute for Population Research [Jinks
mondai kenkyiijo]; and B) forecasts based on a simple geometric growth rate
(1.35% per annum).

Next, with regards to food allowances, if the amount of rice consumed per
person is an average of 1.10 koku [5.63 bushels], or between 1.00 and 1.15
koku per person per annum from the middle of the Taisho period to the
present day, then the volume of food allowances corresponding to these
population changes appears in Table 10.4, columns 3 and 4.

If, for example, we supply this through total national production, the
amount of arable land needed is shown in columns 7 and 8. However, it
would be fatalistic to expect absolutely no change in the food productivity of
arable land, so if we assume factors such as land improvement (based on the
rising yield per fan [0.2451 acres| of 0.14 koku per decade, since 1884) and that
advances in agricultural technology will continue in future, forecasts for
changes in yields per tan are shown in column 5.

And to simplify matters, if we assume 60% of total arable land is used as
paddy fields (for rice cultivation), then yields per tan for total arable land is
shown in column 6.

When we compare the totals in columns 7 and 8 with the maximum arable
land volume of 7.7 million hectares, food self-sufficiency is possible for the
time being if we realize the aforementioned land reclamation project. However,
in 1965, 20 years from now, self-sufficiency will clearly no longer be possible.
But if continued growth in yields per fan is guaranteed, and furthermore if our
population growth tends to stagnate as predicted by A), the amount of
required arable land will peak at around 8.13 million hectares in the period
1975-1985, and demands on arable land will tend to decline. Even under this
scenario, we must still expect a period where there is a shortfall of arable land
of around 400,000 hectares.
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Table 10.5 Required acreage for new urbanized areas

Year Population growth Required acreage (km?)

A B A B
1950 5,350,898 5,407,530 535 541
1955 11,121,842 11,188,856 1,112 1,119
1960 16,970,112 17,369,784 1,697 1,737
1965 22,622,978 23,978,466 2,262 2,398
1970 27,882,373 31,043,836 2,788 3,104
1975 23,477,771 38,597,956 3,248 3,860
1980 36,404,007 3,640
1985 39,568,611 55,309,296 3,957 5,531
1990 41,928,421 4,193
1995 43,342,905 74,411,992 4,334 7,441
2000 43,756,188 4,376
2025 32,791,177 121,207,654 3,279 12,121

Nevertheless, the above comparisons do not in any way take into account
cultural destruction of arable land brought about by population growth or
other factors, and this is unlikely. Population growth naturally necessitates the
use of arable land for cultural facilities. How much land will this be?

For instance, if 1 km? of urbanized land (or residential land) is needed per
10,000 people, the required amount of additional urbanized land—or land for
cultural facilities—for population growth after 1945 will be 3,957 km?
according to calculations by A), and 5,531 km? according to B); in other
words, 400,000 hectares and 557,000 hectares respectively.

How we obtain this will determine key changes to our nation’s food self-
sufficiency system.

That is, if this is supplied by destroying flat arable land, even with popula-
tion growth forecasts calculated by A), in 1985 there will be an arable land
shortfall of 800,000 hectares (8,000 km?), or approximately 10% of the total.
But if this is obtained by using steeply sloping land in mountains and forests
that cannot be used as arable land, the shortfall will be reduced by half (or
approximately 5% of the total); if the use of steeply sloping mountain and
forest land is doubled—in other words, if we can relocate twice the number of
people from our growing population into steeply sloping regions—then as far
as food production alone is concerned, it is possible for the time being to
establish a system of food self-sufficiency.

However, if demographic changes do not trend downwards in this way, the
system of self-sufficiency described here? will be more difficult to attain. This
can only further increase the importance of using steeply sloping land in
mountains and forests to build cities. Since it is risky to make hypothetical
arguments about the distant future, let us tentatively adopt estimates about our
nation’s population growth trends comparable to those of the Institute for
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Population Research; from indications that a system of food self-sufficiency
can be secured based on this, it is possible to attain the target of relocating
twice as many people every year to mountain regions.

3. Technological Measures for High-Density Housing

In order to sustain a high-density population on scarce land resources, we must
first do our utmost to locate cities on steeply sloping land in mountains and forests
that are difficult to use as arable land; in this way, we must plan the most efficient
use of the nation’s land overall, and this will make it clear that establishing a
system of food self-sufficiency is not necessarily out of the question.

‘What must be considered next is that cities built in this manner will make
high-density housing a reality.

The realization of high-density housing is clearly significant in two positive
ways. First, by engineering such buildings to be compact, the property is
improved and the cost of urban facilities is relatively reduced. Second, by
decreasing the area occupied, on plains the amount of wasted arable land is
reduced; and in mountains and forests, on certain suitable sites the relocation
and incorporation of people who were living on the plains is increased
because ever more people can be accommodated, and this contributes to
securing and expanding productive arable land.

This effort is a matter that must be taken seriously, not only in the moun-
tain cities examined here, but likewise for the reconstruction of existing cities
located on the plains. Of course, what we here call high-density housing
cannot be built at the expense of protecting the public health and security of
residences, nor the openness and other features of living areas in particular. On
this point, we must not adopt construction methods for high-density con-
centrated [housing] that ignore certain minimum conditions, for example
guaranteeing a specific number of daylight hours in living areas when arraying
buildings, or ensuring transversal ventilation, etc.

This being the case, what methods can be considered when guaranteeing
these conditions, while improving residential density? The following three
suggestions can be made: highrisification; lifts; and using south-facing slopes.

3.1. Adopting High-Rise Buildings

The following notions have already been clarified: aligning the open side of
every dwelling unit north—south, and arraying dwelling units in east—west rows
is the method best suited to our nation’s climatic and topographical condi-
tions; in these cases, the interval between rows is the determining factor for a
residential space’s openness and healthfulness; in order to guarantee an iden-
tical openness factor (sky angle), the more floors are stacked up in building
rows, the less acreage is required, etc. (See my Collected Works, volume 1,
chapter 24, “Housing Construction in New Japan” [Shin Nihon no jiitaku
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kensetsu]). However, in high-rise housing, above a certain level, usually above
at least five floors, vertical traffic (traffic between floors) must be mechanized;
this mechanization makes it necessary for corridor-type residences because of
maintenance service and operating needs, and as a result, because building
acreage per dwelling rises and the ratio of living space falls, relative dwelling
density cannot be expected to increase on savings of land area from reducing
the interval between rows. Therefore, although stacking floors on top of each
other naturally increases dwelling density the taller the high-rise becomes,
when constructing on flat land a building of around four floors where a
staircase-type form can be adopted does not present the difficulties from
mechanization of floor traffic; one conclusion which may be drawn is that this
is a rather ideal number of floors.

3.2. “Buildings” with Lifts

Factors determining the intervals separating, and the spaces between, rows of
housing, are related to the horizontal and vertical distances between the north-
emnmost edge of the front (southernmost) row of buildings and the southern-
most edge of the rear (northernmost) row of buildings; no matter how far the
front (southernmost) row of buildings sticks out below the line connecting these
two edges, there will be no effect upon the openness of the rear buildings. This
fact has little significance in the case of single-story houses, but in two-story
houses how far the depth of the upper floor is reduced relative to the depth of
the lower floor depends on the positioning of the upper floor, and buildings
with identical floor space can give rise to different intervals between buildings.
(See Figure 76, 2.) For this reason, with respect to normal building methods,

P
e N

% Summer
2. Winter

Figure 76 Diagram of intervals between residential buildings
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the best method for two-story houses is to align the southern (front) side in
order to increase housing density. This is why, when seeking a standard model
for two-story dwelling units, this format is adopted as a rule.

Is there no way to apply this approach also to high-rise structures?

Generally speaking, identical dwelling units are stacked on top of each
other, so it is impossible to vary the depth of the building by its floors.
Therefore a solution like that adopted for two-story buildings cannot be
applied. But as shown in Figure 76, 3, a possible solution could be to project
the upper floor with hisashi (covered walkway) southwards.

On the whole, the nation’s climate tends towards heavy rain, and during
the rainy season in particular rain pours down continually. Also, it is hot and
humid in summer, and as much as possible the summer sun must be prevented
from penetrating indoors. These two considerations led to the development of
the deep hisashi, and the hisashi and the related engawa (verandah) were indis-
pensable elements at south-facing openings in particular. Incidentally, as long
as the hisashi provided cover from rain and sun, how the area above it was
used presented no problem to the opening side or the residential space for
which it was intended. By projecting the upstairs residential space out onto
this hisashi, this alone increases the perpendicular distance between the
uppermost northern edge of the upper floor and the rear of the row of
buildings (northern edge). Therefore, if identical openness is maintained,
this alone reduces the interval between buildings, so building density and
consequently residential density are raised.

Let us calculate the extent of this.

i. Hisashi protrusion.

The nation’s key cities are located between latitudes 31° 36’ (Kagoshima) and
43° 49’ (Sapporo), with most between 35° and 36°. The angle of projection
during the summer solstice when the sun is highest in the sky is the latitude
minus 23° 47°, producing the range of 7° 49’ and 19° 17’ (and a modal value
of around 12°). If we now assume a national standard (model) using Tokyo’s
35° 39, the angle of projection is 11° 52’, and the projection of hisashi
required to obstruct this is the height multiplied by tan 11° 52’ = 0.210. If
floor height is 2.7 m, the hisashi may protrude by 0.565 m.

However, midsummer is the period during which hisashi must obstruct
incident sunshine: from mid-August initially, the sun gets lower by the end of
August, and the height of the sun’s meridian passage is approximately 64°; cot
64° = 0.488, so if floor height is 2.7 m, the hisashi needs to protrude by 1.317 m.
Traditionally, many of the nation’s typical dwellings were built with hisashi
that protruded between 0.6 and 1.0 m.

With this point in mind, let us assume the average protrusion of hisashi as
1.0 m (1 unit).

In this instance, the distance of incident sunshine during the winter solstice
is tan 59° 26’ = 1.693, so if floor height (interior measurement) is 2.4 m, it is
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(1.693 X 2.4 — 1.0 m) = 3.23 m. In other words, even with a hisashi of 1.0 m,
76.4% of a total incident surface of 4.23 m will reach indoors, and this is feasible.

ii. Interval between rows.

In the case where the hisashi protrudes 1.0 m, and floor height is 2.7 m
(therefore tan B = 0.370), then the space between rows, @, is:

o = ha (tan o — tan B) + 1.0 m.

However, the + 1.0 m is an adjustment, because a 1.0 m hisashi protrusion
on the highest floor does not help reduce the interval between rows.

Regarding tan a, if we assume during Tokyo’s winter solstice four hours of
sunshine (2.0), or six hours of sunshine (2.4), then,

le = 2.05 h + 1 m (six hours of sunshine);

I; = 1.65 h + 1 m (four hours of sunshine).

The interval between rows includes the depth of the highest floor in the
row of buildings.

iii. Residential density.

Residential density varies according to housing format (number of floors, and
dwelling unit style). If we now make calculations based on examples of stan-
dard housing proposals in the aforementioned study (Shin Nihon no jiitaku
kensetsu), Table 10.6 shows there is no variation in the case of single-story
homes, but in two-story houses we see residential density is 5.8% higher than
those constructed in the standard way (or 5.0% when there are six hours of
sunshine), and a rise in this ratio with the increase in the number of floors. In
other words, there is a 10.7% (9.1%) rise for four-story buildings; 14.2%
(11.9%) rise for seven-story buildings; and 15.7% (12.6%) rise for eight-story
buildings. Generally, it is slightly more than 10% in mid-rise formats, and
slightly more than 15% in high-rise formats.

As a result, in standard housing proposals for the mid-rise format (four-story
buildings) with four hours of sunshine, the usual population density of 327.7
persons per hectare rises to 362.8 persons per hectare, while in the eight-story
high-rise format, it rises from 358.4 persons per hectare to 414 persons per
hectare.

Nevertheless, this construction method involves complications in ways to
support southward projections during building construction. For high-rise
formats in particular, the larger the projection the greater the complications in
eliminating instability in the entire building structure. This is probably the
reason why there are such difficulties in using this on a large scale.

3.3. Using South-Facing Slopes

If building sites are on south-facing sloping land, the construction base of the
front row rises as far as the back row of buildings; so when the openness factor
(sky angle) is uniformly implemented across the southern aspect, the steeper
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Gradient 100 80 7.0 60 50 45 40 35 30 25 20 15 1.0
(S/hd)

Housing 4 hof 120 125 129 133 1.40 1.44 150 157 1.67 1.80 2.00 2.33 3.00

density  sunlight

multiple 6 hof 124 130 134 140 148 153 1.60 1.69 1.80 1.96 220 2.60 3.40
sunlight

the slope the narrower the gap between buildings. Therefore, using south-
facing slopes not only has the benefit of locating cities in mountain regions
that are hard to use as arable land, it makes very high-density housing feasible,
and yields the advantage of making the construction of compact cities possible.

Reducing the interval between buildings, and how far the resultant housing
density can be raised, is shown as follows in the following calculations,
assuming certain sloping conditions.

First, the shrinkage ratio (and resultant rate of increase of housing density)
for north-rising slopes (relative to building row intervals on flat ground),
according to various slope angles of sloping land, is shown in the following
table by slope angle, through the ratio of vertical distance to horizontal
distance. (See Figure 79.)

Using these ratios we obtain two values for building row intervals, for four
hours of sunshine and for six hours of sunshine, respectively; calculating intervals
between buildings and (revised) population densities results in Table 10.7.
However, there are two things that must be noted about these calculations.

First, on very steep slopes row intervals become narrower for housing formats
with a small number of stories, and not only is there no space to build things like
roads in between buildings, in extreme cases based on [theoretical] calculations,
row intervals even become shorter than the depth of buildings, and buildings
appear to sit atop each other. This is unreasonable, so minimum row intervals are
set at the depth of buildings, and also minimum road widths are set at 6 m.

Second, various housing shapes are conceivable such as Format A or Format
C, but the detached types of A, B, and C are unsuitable when taking into
account difficulties with construction work on sloping sites.” Therefore only
multi-story types of Format D and below can be considered, but external
transport is determined by the placement of housing on slopes and involves a
lot of vertical traffic, while internal transport and its corresponding vertical
traffic increases greatly. Priority must be given to the location of housing units
in order to reduce this vertical traffic as much as possible. It is conceivable that
one method for doing this is to mechanize vertical traffic wherever possible,
both externally and internally. To do so, it will of course be necessary to
coordinate this with the housing format. Therefore, to calculate residential
density, in terms of housing type this study mainly considers Formats E and F,
where traffic between floors is assumed to be mechanized, while Formats C
and D are also considered as a reference point.
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Figure 77 High-rise residential area with protruding construction

If we look at this in the case of four hours of sunshine, on level ground Format
4D allows 328 people per hectare, and Format 8EF 351 people; on a 1:3 gradient
surface this rises by approximately slightly more than 60%, or 546 and 585
respectively; on a 1:2 gradient surface, a residential density of approximately
double, or 655 and 702 respectively, can be secured. Naturally when using slop-
ing land, this will usually include valleys and ridges, and because of the lay of the
land it is hard to locate buildings as freely as one would on a level surface; this
makes it difficult to realize according to plan the high-density arrangements
shown here. However, with skillful placements, it should be possible to achieve
something approaching these. Much of the nation’s mountainous areas, in other
words mountains and forests on steeply-sloping and unusable land, lie in the
approximate gradient range of between 1:3 and 1:1.5; therefore if we construct
cities on south-facing slopes in this gradient range, we can see that for housing
only around half the acreage is needed compared to level ground.

As the previous table clearly shows, shrinking of row intervals (due to slope)
for one- and two-story house formats, and three-story housing formats on
steeply sloping land, cannot be effectively applied when the minimum gap
between buildings is limited to 6 m. Therefore there is little expectation of a
rise in residential density. From this perspective also, we can see that housing
for residential estates on steeply sloping land has no advantage if mid- and
high-rise formats are not adopted.
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Figure 78 Protruding construction formats
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Figure 79 Residential building row intervals, for slopes facing due south

In cases where the sloped surface of sloping land is not south-facing, con-
ditions are not that advantageous. For the placement of buildings in such
instances, issues include insisting that rows at least be placed in an east—west

orientation, or perpendicular to contour lines. (See Figure 80.)
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Text: arrows

Figure 80 Slope contour lines and residential building placement

To improve dwelling unit daylight conditions the former solution is
preferable, in which case building row foundations will have a slope and
sloping-type corridors will be used, or multi-level floor buildings will have
to be constructed where the flooring of each dwelling unit gradually
changes. This creates disadvantages during building construction. The latter
solution has drawbacks regarding daylight conditions, but the construction
methods are much more sustainable. However, regardless of which solution
is used, it will become an important issue as to what extent the direction
of the slope deviates from south will be tolerated, in particular in the
latter case.

Detailed examinations will be omitted here, but if placements are made
using the latter solution, then generally speaking any deviation from due south
within a range of 45° either east or west can in fact be considered as not so
very different from a south-facing slope, and due east and due west should be
considered to be upper limits of deviation.

Conditions determining row intervals in this case will vary according to the
direction of the sloping surface, the degree of slope, and the number of day-
light hours, but these detailed calculations will not be made here. However,
tor the most plentiful sloping surfaces with gradient range between 1:3 and
1:1.5, if the condition of four hours of daylight is applied, then even rows
facing due east or due west can be arrayed more tightly than those on level
ground.

As this examination has made clear, when adopting these construction
methods to improve residential density, surfaces sloping due south are the most
advantageous topographically, those sloping due east or due west are at the limit
[of feasibility], and those sloping north are unfeasible. Therefore, places where
these construction methods can be applied are limited. An important condition
for applying these methods is to choose the most suitable location.
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3.4. Sloping Land Use and Projecting Construction

Methods found in 2 and 3 above are used at the same time.

It is possible to reduce the space between building rows to their smallest
interval such that they can be used merely for air circulation and roads, and
[still] make it possible to realize maximum residential density. Moreover, if
rooftops and north-facing terraces on each floor are used as small productive
green spaces (domestic vegetable plots, etc.), it is probably possible to create
the maximum ground surface usage profile also from the viewpoint of using
sloping land as productive green space. (See Figure 81.)

All the construction methods above have only been proposed with the view
to boost residential density, but we must uncover even greater meaning con-
tained within them, and strive to expand them. In other words, we must
manage our residential sphere on the surface of the earth where the land meets
the sky, but transform this contact area into a three-dimensional, optimally
rich environment; without wastage, use all the blessings provided from the sky
(especially the emission of solar energy) and natural resources from the
ground; and create the best residential configuration on the earth’s surface.
Every “building” must be developed as part of the continued construction and
development of an “earth’s surface” imbued with this meaning.

4. Designing Mountain Cities

In order to rationally satisfy the two demands clarified above—namely, calls
for where to locate cities in our nation in future, and the need to realize high-
density housing—it is proposed that actively adopting mountain cities that
exploit south-facing slopes as an important format for housing and the city
henceforward is essential.
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Figure 81 Example of highly concentrated residences, using south-facing slope
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Below, let us examine my thoughts on what the mountain city is, and give

two or three specific design examples.

1i.

4.1. The Character of the City

The scale of the city is limited by restrictions based on topographical
conditions.

When looking for suitable south-facing slopes throughout the nation,

most will be slopes and valleys from mountains that have been eroded
by flowing rivers. In many instances, these locations have an irregular
terrain. Therefore, even if ideal topographical conditions exist the acre-
age is usually small and narrow, making it difficult to permanently settle
hundreds of thousands of people. So scale precludes large- and medium-
sized cities, and probably small cities of at most one collective, around
50,000, will account for the majority. However, as in the case of Kobe,
which has south-sloping Mt. Rokko and the Maya Range behind it,
there are rare instances where it is possible to construct a large mountain
city (although issues to do with geological features require serious
examination).
As for the functional nature of the city, it is likely to be a small unitary
single-function city (small industrial city) with its own places of
employment and residential areas—apart from those in valleys where
main rail trunk lines pass through, there will probably be many places
where heavy traffic is inconvenient due to terrain issues, so the industry
will by nature mainly be precision processing requiring a relatively small
volume of raw materials. As in the case of large cities or general indus-
trial complexes, it is conceivable there will be special cases involving
outlying residential cities (or social welfare cities) connected to a hub
city unable to provide residential areas for all workers in proximity to
their place of employment.
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Figure 82 Model for mountain city
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In contrast to cities built on the plains, the overall city must be completely
equipped with public facilities (primarily transport). This is why the city
cannot be constructed such that it is completed gradually in a piecemeal
manner. At the very least, those sections that constitute the core must be
completed all at once, and within a fixed construction period. Therefore, it
is necessary to transfer in the industry that carries out the core function, and
also construct satellite towns (“new towns”) connected to the new build.
On the way to constructing the new Japan, we must build urban
housing for 600,000 households a year over the next 30 years; if we
consider locating one-third of these in mountain cities, this will mean
building 20 mountain cities per year if one of these can accommodate
an average of 50,000 people (or 10,000 households). In order to realize
this, we cannot rely on private construction activities. For the key
components of investment to construct this housing in the people’s
economy, it will be necessary to establish political and economic
support solely dedicated to the construction of mountain cities.

4.2. Suitable Location and Terrain for Cities

For public heath requirements, housing zones must be located on south-
facing slopes, or at the very least on southeast- or southwest-facing
slopes. However, it is impossible to find mountain regions consisting of
large unbroken expanses of south-facing slopes. Therefore when keep-
ing in mind housing format and housing zone location, areas with high
ratios of high-utility south-facing slopes must be selected. Considerable
differences in construction cost can arise from how this selection is
made, so the choice of suitable location is important.

In terms of both terrain and connecting intercity transport, the most
suitable locations are either green fringes of mountainous regions on the
broad plains (residential towns for small industrial cities or large hub
cities on the plains); or valley areas in mountainous regions where large
transport lines pass through, or secondary valley areas (small industrial
cities adjacent to transport lines).

Housing can be built on ridges below sloping surfaces. Ridge intervals of
100-150 m are ideal. It is thought that slopes of 1:3 and 1:2 are the most
plentiful, but sloping surfaces of 1:1 may also be used. It doesn’t matter
how long the sloping surface is, but in many cases the vertical height of
valley areas is at most around 150 m.

By studying topographical maps, it is probably possible to find suitable
locations meeting the above criteria, but one other key factor that must
be focused on is the geological situation. Obviously terrain weakened by
weathering must be avoided, but in addition, places that topographically
or geologically have a risk of landslides, subsidence, or flooding must not
be selected.
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4.3. Constructing the City

As previously discussed, the scale of the city depends on terrain condi-
tions, and cannot be expected to be very large. However, it needs to be
at least as large as a primary school residential zone. In other words, it
must assume a minimum threshold of around 10,000 people.

One city comprises several primary school residential zone units. Each
residential zone has a public welfare facility center that combines pri-
mary school, park and rest areas, etc.; and an office facility center that
combines housing office, shops, medical facilities, and administrative
offices, etc.; these two centers are built in the form of a tightly knit hub.
It is recommended that the former, the public welfare center, is con-
structed at the top of the slope (mountain top), while the latter, the
administrative center (in the case of an industrial city, to be connected to
the industrial belt), is located in a suitable lower area close to main
transport lines, or at the lowest point in the valley (here, in the case of
an industrial city, factories may be set up on lower or other regions of
north-facing slopes opposite). (See Figure 82.)

The city is built on sloping surfaces.

Transport between cities would consist of main transport lines passing through

the cities’ lowest points, areas in the valleys, and green fringes on the plains.
Therefore the main transport routes inside the city are vertical transport lines.
However, vertical transport is inconvenient, so it will be mechanized in
various ways to be discussed later; and foot traffic along contour lines where
possible will become the mode of horizontal traffic.

In the case of industrial cities, factory complexes will be built in places along

the lowermost main transport lines.

11.

4.4. Housing Format

High-rise buildings are preferred, with the largest number of floors a
foundation can support, to reduce the weight of building site construction
work, and also to realize high-density housing. If high-rise buildings are
chosen, then of course vertical traffic must be mechanized. The mechan-
ization of this traffic between floors inside the building is closely related to
vertical traffic methods used in the city as a whole, which in any case
must provide the mechanical power. This is discussed in the point below.
To eliminate mechanization of vertical traffic inside buildings all housing
can be limited to four-story buildings; or each residential building can be
six-stories high with a traffic floor constructed at the midpoint of each
building, while the vertical transport to this floor is mechanized as a city
service and entrusted to a vertical transport authority. If this method is
selected, Format D may be used.
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However, in order to make this mountain city livable on the many different

elevations along the slope, attention must be paid to mechanizing all vertical
transport wherever possible; to do this, Formats E and F should mostly be used.

11

1il.

4.5. Vertical Transport

Mechanization is necessary for vertical transport. However, the extent of
mechanization is connected to issues such as volume of traffic (general and
commuting traffic), fluctuations over time, and maintenance and servicing;
determining the most suitable format is an issue for future study.

The following methods for mechanization are conceivable:

a. Perpendicular hoisting device (elevator);
b. Sloping hoisting device (cable car);

c. Bus; and
d. Escalator.

Escalators (d) can handle the greatest volume of traffic, but beyond
specific places their use is problematic due to maintenance and servicing
issues. The bus (c) option has the highest degree of flexibility, but its use
is greatly limited by topographical conditions, and transport volume is
not large. Therefore it is not possible to rely solely on these for vertical
traffic, but they are suitable, and indeed essential, as supplementary
transport modes.

Ultimately, hoisting devices (a and b) are the methods from which the
most can be expected.

The construction of track for sloping elevators is simple when suitable

terrain is used, and it is possible to raise transport efficiency by increasing
the number of passenger platforms. However, if the line becomes long,
there is the disadvantage of operation becoming sluggish. On the other
hand, for perpendicular hoisting devices, the hoisting column can be
made from either an in-ground track system, or a transport path with
frame construction; in both cases, complex methods must be adopted,
and places where they can be used are limited.
If mechanization is selected, the question of how far apart (different
elevations) stops are installed is related to maintenance and servicing
issues, and is an important matter. Frequent stops, for instance stopping
at each floor, are possible in perpendicular hoisting devices that travel
short distances, but are not feasible in other devices.

In order to ensure each resident can travel to their dwelling using the
minimum of vertical transport, various methods to do with housing
format can be conceived.

If vertical foot traffic is limited to a maximum of 10 m (perpendicular
distance), this is equivalent to 3.5 floors; therefore passenger stops must
be installed every 7 floors (20 m) at most.
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Figure 83 Transport systems for residential areas on slopes

In order to cut down on the trouble of maintenance and servicing, the three examples
shown here in (1) through (3) do not use hoisting devices in their apartment buildings, but
provide mechanized transport facilities through the middle of the residential zone. (1) is an
example of providing stops for mechanized transport facilities at the ground floor level of
each apartment building. (2) is an example of the simplest of vertical transport in such resi-
dential zones: stops are provided at the highest and lowest levels, and points in between are
reached by foot traffic; however, to conserve pedestrian energy traffic is in one direction,
downwards.

In these two examples ground level is designated as the traffic floor where one enters the
residential building from the street, but clever use of sloping surfaces makes it possible to
designate intermediate floors, such as the second or third, as the point of entry. This way,
five- or six-story structures are possible without utilizing lifts within the apartment building.

Taking this format a step further, (3) shows how overhead walkways are provided to
maximize the number of floors. By so doing, the interval between stops for residential zone
vertical transport facilities can be made larger than that in (1).

However, of the various methods for vertical traffic, if strict limits are
eliminated for downward traffic, and one-way traffic flows are adopted,
in the extreme case it is entirely possible to set up passenger stops only at
the highest and lowest points of the housing zone.

iv.  Figure 83 shows the various types of vertical traffic systems that are
conceivable, according to the analysis above; of these, the most viable
probably entails the following system of methods, namely:

1.  Using sloping hoisting devices as the main vertical transport service;

2. Using road vehicles (the type to be determined by traffic volume) as
a supplementary service; and

3. In principle, foot traffic is to be on level surfaces; each residential
floor is to be within a maximum perpendicular distance of 10 m.

(See Figure 83, 1-3.)
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Figure 84 Layout example for mountain city (Wakayama)

The example of the Kishu coast is presented here to try to show the structure for the layout
of a mountain city that has, for instance, places where mountains rise sharply from the sea
(A), and places where transport trunk lines pass beneath the foothills of mountains that run
east to west (B). However, this region is the home of the Kishit mikan or cherry orange, so
due consideration must be taken as to which is more useful to the nation as a whole: the

cultivation of mikan, or housing for the population.

It is conceivable that the simplest system (eliminating mechanization) is
to have only road vehicles, and to restrict foot traffic to the downhill

direction. (See Figure 83, 2.)
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4.6. Residential Zone Structure

1. As previously noted the structure of residential zones, the unitary zones
that make up the city, in principle takes the form of a public welfare
center in the upper region and a business (place of employment) center
in the lower region; their precise configuration depends greatly on sev-
eral factors, such as overall location issues, as well as vertical transport
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Figure 85 Design proposal for Kobe city alliance (1945)
Each unitary zone is separated by rivers and is marked off by green areas.

The unitary cities that make up the Kobe city alliance all have mountains behind them to
the north, and their foothills have been used to build many mountain residential areas. The
diagram shows the local structure of some of these, such as the two zones of Fukiai and
Nishinada, which have the character of unitary industrial cities.

The use of sloping land is limited to around one housing zone per lower region, and in this
design the two zones accommodate a population of around 70,000. However, this allows for
urban greening where ample space is given to each residential building, and each housing
zone. Zones housing around 100,000 are possible, if the use of sloping land is expanded and
efficient consolidation of space is carried out. The south-facing slopes of the R okko mountain
range are often the scene of natural disasters, but can’t this disintegration be completely pre-
vented by investing heavily in the construction of mountain residential zones?

modes to be utilized throughout the city, and housing formats and
vertical transport methods to be used inside residential buildings.

See Figure 82 for what are considered the most common patterns of the
various configurations for residential zones.

From the above, I think the various forms into which the mountain city can
be constructed have been largely clarified. To rectify any shortcoming in the
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Figure 86 Diagram of the Kobe city alliance zone

explanation, let us select several sites and present concrete examples of
mountain cities that were planned.

First, let us take a part of the west coast of the Kii Peninsula, and show
various configurations for mountain city placement. (See Figure 84.)

Second, the residential city (pop. 20,000) that was built on both sides of steeply
sloping Haratoge (slope gradient approx. 1:3), which extends from Hiragino, in
the northern suburbs of Kyoto, to Nikenchaya on the Kurama line.

Third, an example of a small industrial city (pop. 10,000), built in a branch
valley near the same Nikenchaya mentioned above.

These have all adopted the simplest method for vertical transport.

Fourth, a small industrial mountain city built in a designated part of the
Obata Gawa valley, which extends from Rakusai/Katsura, also in the suburbs
of Kyoto, and Kameoka (Tottori Prefecture). Here, as a trial, the most con-
centrated housing formats and mechanized vertical transport have been
attempted. (All the above [descriptions| have been abridged.)

The fifth example is the case of a mountain city that is part of a unitary city,
itself a component of a large city; it shows an example of a unitary residential
zone, part of a private proposal for the remodeling of Kobe City. (See Figures
85 and 86.)
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Notes

1 Translated from Nishiyama Uz chosakushit 3 [The collected works of Uzd Nishiyama,
volume 3|, Chiiki Kitkan Ron [Reflections on Urban, Regional and National Space]
(Tokyo: Keisd Shobo, 1968). “Dai 10 sho, Sangaku toshi” [Chapter 10, Mountain
Cities], pp. 267-295.

2 Nishiyama’s note: Things like advancements in the use of nuclear energy, or innovation
in industrial production methods for food, etc., may thoroughly revolutionize the
population sustainability limits examined here. However, I have resumed this discussion
without including projections of that sort.

3 Translator’s note: Formats A through H refer to examples of housing described by
Nishiyama in his Collected Works, volume 1, chapter 24, pp. 523-525.

A = Single-story house;

B = Two-story house;

C = Row houses;

D = Staircase type;

E = Single-floor corridor type;

F = Multiple-floor corridor type;

G = Single-floor central-corridor type;
H = Mezzanine corridor type.
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Bauen, Briissel Nov. 1930.

* %) ORI EBROERABEODOMNED T N~ PREFRTIINFZOIIHB I AT
WBR, ZOHOERSOTRE, BioiEsr, il EBELOEEI X 5 T, BELOFHE,
FEOHIEBIRIIAE K b 5> TE TV,

179



46 B AIE L HbRze
MO HHEITE % 2 Frz L 2 HRKEEHEICB N THLNS. Ll
T TIREEMOMRIE, BIFOBARAERN L L AR L 52
T EDWT, 2RO [THENS | BEIKT - T L L © 9fbic
Pk%ﬁ%ﬂl%@m®k%é@%ﬁﬁ%tiénfwéﬁﬁgﬁy-Lﬁé
ZZEHFINTV 2T A ENERRIE 22 TRICS L O THio X &
B D22 LTI TEBRLIILETIEI R, dEd &T_J; DIAQRE S
BLO»2\DTHBH5, b %®ﬁﬂ®%ﬁ@%bbf@%f%% BiLES
DT E LFTEE OFIE, B X R EZ OHIEBEN D ZMHRBEOBE L
W Ze PRI RIS, o p Ao TEHE) LEUL, BTLDDF
Wiom v 3R s, <o (o RilEAEBOREZEG LW
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*) b REEREEEEHEYE (1933.7)
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Thomas Adams; “The Design of
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Rbbbiibiid, THoLDBIIZLDENA THEBITHIT HEE] OIZNIT
ELIAFENVE—DoNERALYHER LTV AIWBITEIT 24, BLUZ
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soRMRD | 05| 4 M| 2 2 | HEE | S
a7 BEER | 10 | 5 | BOEH | 445 BT 27
LKA |1 B o8 & | 20 | 15 | sRAOEE | 34445 — AT

2 Akely | LSWGH | %5 HE| SO | 50 | sblheVBT | 2+3+4+5 } S~107
LR | 2 R ROHE| 100 | 100 | s | 142434445 KA T 3077

(i) BNIRE TRESmoRR] 198 ~— 2, TREEHToLBEBENEE] X v. § 61X/,

B2%k AIEIC L 2 EERER 0N

él) @ Eﬁ(ﬂ? H ﬂ‘(é)ﬁi =] g’:") Eid B! (36:) i3 @ 1% (%) by
e & D 7 - IK NERE Yol = e Sk
TOHAE | s | BNERL | "G00y | (T | B A D | R 7 Rsgxs! | Eghn
) @x02 | 40 (Twrip OI!
(CEDIINCGIED) CF) (A
RAHL | LS 706 u1| 5640 5000 141 705 | 4,300
» s0| 78| 1,570 62800 | 63000] 1,570 7,850 | 54000
Wt | 150 70686 | 14,136 | 565400 | 565,000 | 14,136 | 70,690 | 494,000
Bl | 450 | 639,174 | 127,834 | 5,112,360 | 5,112,000 | 127,838 | 639,170 | 4,473,000
Fokeuy [135.0 | 5725666 | 1,145,132 45,805,280 145,805,000 | 1,145,132 | 5,725,600 40,079,000
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FEIR ErLERoO—RAR 239
REOTIHADTLE B I L T2RBNERISERLONS. ZoFEOBRI
I72, NHOZWERYSTHIEESHE 2 DEE &b 0 205 HELIURAFA
ATEI e TANE VL E I RERESZR LSS

TOE20BOFEE 2 VHERNCEEL2LA005 30T, WHAEE
DHEBERIT L 2/ aBERS BT o0 5.
Z O R BB OBRSE L LTEM L Tw» 2 RENTIRE - AIK
DNBH A HGRZ, T0FE TELHE) CX-TEoaIFHHLTAL S,
BN TEEET o £ERNERE] CRESTo®F], 198<-2) 1B
T, TOLEFHEFIEOHE %
Q) HRzZLTZDOHEL2BLICEELIZIEROLEFE (Y —%
#) BB Lo B LRI,
(B) ARWHRER 2XE 3EZH LD,
(C) MBI ~ERCAWLTRERZ LTEANZRECE 2ITLT,
POTRBER N ZHEF LI LHEAE LD S,
EV LTV A, FTTICHHTAOERIIAL LT, ZasBRofllicsrzz
IBPDLIE, o KHHXHLEEEDV TSN TV B EFIC ST
bR %5 LI EAS L TABEERE] D ST LaTE RV,
ETZOXEL T L OAEFEFEIC L 2HHMEORRIT, 72076l
ok iy, zoRoBl & BRBROBMGREZ LOTHRTZH T2 LE
L2END L 1Tk 5.
STZOREOFTLLITERZET 2L, (O DENOLEL T 2R
ELADOAOZEZADICE LWE LERE, BIo Q10) ofo#iioAn

(9 (10) | (1) (12) (13) as s) )
BRI OBRET S AN | FOE | B | TEZE | RO | B K | 2 BRREN
BRADZEL) | AL | WAL | 72A0 | L3 |4 A O | #lio A0S LD
(RsE) A=) | AR _[()—AD) | T5HLEBHAD
[ON)] GN | GBN | GGA) | GEA | BA) N
705 — — — — — —
7,850 2 2 1.2 1.0 3 1
70,690 5 17 10.0 3.0 32
639,170 20 134 70.0 10.0 313 15
5,735,666 100 | 1,018 444.0 70.0 2,882 80

(%) RN TE LA E—AEE oG] (1942.8) Xb.
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240 B A o E

%61 BNFERD
A R AR
CTREFHORKD, 263 <—

2)

20T A RETH . BiFITOWTIE TENOLELT 2 A0 TBENR
WIEBZAOL b TWae, EBEADCHMT2MMEROADLTS2%5
IE R POEE /NN —EICHE W TRRRRIITES LBbN 3.
BEDREIIE R ZRETH 325, ZOEFEEBRSER S LET DL,
DEFDEIRITLOT I AfERABEOATL 5.

F3X ANKOAETEBEBRIC 3T 2 TR o ADES

| BEETAR | SeHERETR | FIRAD | M %
Lo % —(A) - ST3GTAY | 40.7(56)
2. B 0 T 20,000 216 432 30.8
3. MR LR 50,000 36 180 12.9
4. HERHULERT | 200,000 6 120 8.5
5. 3pJ5HLLERT | 1,000,000 1 100 7.1
2 W 259 1,405 100.0

%) 1. BAKoHE 2w i, & LiEofcrofLBUACTRE S5 E1LT
EEL .
2, HBAODC VL TRESBCIREIATHW WS, 2MREANES > THEADL
ZieLic. REHEOBR P OBHAROR I SHLBREAONL ThTW
BELTWADNE LABWVA, oX b L, »LHEREL .

Thbb, HHFEOTMERZAEROE O NEMOMER OB Y LRYITE
2% &, R OLETITL, AD 2 ook 2ie L, &2Af
1,400 77 (Fif4 56,800 km2 i 72 WL CTHE T2 L AOWER 1km22y b 247 AL 3)
DB 40% SEEAOTH 20V E LT, 30% 2345.o#mic B BaE L,

*)
SANAD 71.5% A0 5 FRIGO/NTFNZEET 2 Z LTk 5.
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FHIOE BELERo—RR 241

ORI HEMREATRIONSZZ LI

(1) H1THTEEEOADBESECLVI LTSS,
ZOL3THFENOBEROTAT AT TR LZ LTV 323 hhb
5%, AEROANOBEIX1km24Y 247 ATH 2. brEOAOBEIILEH%
& 5T 1940 1T \WT 1km?2 24 0 191 AT, 2EMNIZATZ 0FHE ok %
CHET DT 3HDORB LA, LAzl iRz avGsmX
&, MARANCA S LRI - JE < LU DO CDD SRR T DA TH 2.
O OMFT T/ L ZEPOETH Z VTR LTS, ZoLFEREMBEICL
OHINTBRED LR HORE TR ZOAMITIE LG,

U728 o TZ OB ORI BRI ) EICIE S F VIR0,
(2) B2 AOBEHOEHMN2 AN BMBHICREL TV .
ThEEMAOL DD E7HOADZR 2 HARLTORHEIMEATHNEZ
LiZie B, LT A, bAEOHEIRADBREIFTEAD O (B T,
1940 FIT BT 662 DA DA 5 AR O HIFNTEEL, 2o 3HIL 10
AAND Eo#micmEL Tw 5.

Z ORI THETR O BAT M TERIBRIC L » TV B R TETEIG 2 Lkl

BHEWVA, FR LT R 4R HIKIADEE
BEEROLEE, kL AD ERTIC | 19304 | 19354 | 1940%%
b LB LT « MR L T JuHE 35 35 37
- . ALK 98 104 107
WBTLEDRS. FEES 427 474 523
“hEET I, Zo AN dbkER 163 166 170
LR 123 125 127

BiE, &9 L3 5HITH I1T% h WX 297 321 343
Bbod, BT OVELDAANEET el 408 436
FER 169 176 181
RIRE LA TRV Z L& LT, WER 176 179 178

L7208 5 TZ DR CNERTHED i 216 226 2%

B0) £H0S 212 BERBHO s E] 19 18 1t

*) FIoEH, [REESHOER] oF 3 T T2 L, PR 135km Oy T 600 FEIAR, 7K
% 1% & LT AN 1,200 Fiokt LA D 3007, 21,5005 (263 ~—3) Libh, #
BN R 20% (2T LT3 48, #8150 O3 BB DR AR (3R & L Turxv L, 1,200
FTOHBORB IR I ATV, LoaLZ oA TR ) AOHEOESIT 2 H A M
K330 LEbhb.
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242 U Al o FhE
REZAHLDDD, DICRERAT 2SI THEELTHNTHZERT 5
72802, 3FMOBWHBEZ RAS LD DD, Z2o0HE LAV, fiFidHx
SMBHA RO B R TH 5. BHIZ, SBOMHEEROEE, TXTOAL
LT A TR E H 722 BT EASEREEL 2 0, F72203F 10 km [HFRIC A
BT ONHLRERES (HRAETBLEIGAA, EE—WHHERO 72D 0) il
KR nAHENL LS LA KRERY, ERFBFEOFBLEZIZETECRLE
L7zue.

TNEET DT, WHEN~OWHMEOBEA2ZE L T/MBTidHzs
25TH, FLIBTH 2 100 HTREEOHBITHZ 24518, Zo2 AOUWENRZ
HFEOREL 2L, Led, TERBHTIIBHE I NG, 2203 A00
FERERM 2 2 IECE I E RISV LTRBE « HHlEHRE, FboTEN
HHE D2 3.

HHEDOE 2 RGN 3 2 51, MBTTOATIZLI3 Y 10 FHIEE # FHHE &
Ladhidas s eEis. AOMHEOEMILT O 10 7 (5~ 20 75) 0 Hi
T B hdlE 2 5 7avs. Lond Oz 52, BAHT 2 MRS 5 HiEm
B (MEBH—20oA0RBESCEFT~TRF L v o) EAHMNTEALR
530 TERV. TabLERBE D, REMTIZZ oPEHIC X - THRR
Ehs. ERWH LI OPHHBSLPHEE CHEAL, T oMESHOMRG
AHEIC E DO THFERMBEZ 5, ZOHICiZiBE o BRI R3S
Td o HOMEEZ & o 23 DIFET 52— LV I Fi 2 3 5 723kl
AR (Thz KEBHHEL IATRIV) Th, LT2DTH5.

VW Z B L, BWIRAESEICS > TIRBHICH 5 TR, AL 10 (5~
20) TR OBIEIE D - 72 HEEMETR 2 b o THR S, ZORLEME L
FEEIMR « RS HOMARROBFIC Y o T, —HodgHod AR E AR
%30 KMH LV, o b LRI S LTV 2 E O EWEBTTR
T e MR E T 5.

El i3z ok 5 MR 0 38E R 0B « HOBEIC & - THKRI L
3.
HHOBE 2 Z0BREDINITTSZ LITE -T2 bDTHRE MWL
iR 2 i3 2 Z LASA[REL 720, OB LOBEMEIF LA HAD D
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H9%  EEHRO—RH 243
DEEBTHHDI.

(3) TRl oHEH#*

Tl THURRER 2> Livenas, HEROREHICELET D TR 0FLN%kz
WRELTHBE 0.

PERD TR ) SARIBH O3bIRAY « ARIPEAS D 12720 LTITBEI Loz
WIS EI U723 DI EF s, KRET & BAEN P AT oM SRR & 42
ZAH LD T, ZREZFLVERE b 572 TR &) B o sbig i
ELTHBIIZ LY BT B2 LET5. Thabb R 2ERDL 323 0IC
Kovd, ARNLE—BIEOCHE 22 3 DAEmIRAEH E LTI &Y

TETHDH., LTIz ERORUAEEEMTEO X 5 Skt ¢ 572
BDOET D & 53FHUL, TR KRB o FERRESR & LT 3
ﬁ%@%V¥ﬁmﬁabf,%@ﬁ&ﬁﬁ%m%:?a:aaaa

¥, BERMHOMRIZHNTE, —HICsWTEROR=h#inzzic
&(iﬂ%:&ﬂ&%ﬂ,%ﬂ&ﬁ%»%@ , MATER LV S22k 3 2iE
WU R OB S 320082723 DL TL 2. 23 L2d DK

RREROELY 2 2 VAT T 3720, BURSKEs0F o772 AR &
Vo Td XWRERAH & OFHARFEARMEZE L2 L IDB LR, TS
3.

3. HLLELOBR —ADDSHEHORE

W2 fiic BT, EHOEZ TV EREP & S UNT—ETH O FRERIC
ATEEEZPSHIT LA, Zh2 22T 5 —EfBRTENT 3 L,
D 503 FRENEEIBHR 2R L, ZTCElESLS.
FAE LI « g3 - PEZE GEEPLOLR S THET L) iR 0 BN
R OR G AEEE T H 5.
2) HHOWUMAEBIIADSH~207, K10 K% d - TEHEL T 3.
3) WHITHT B EAEMINFEER 2 R L, 1EHRIEZ 0Bz
LT 0HENZ S - THRSS.
4) BUMHRIZZORZBENICS 2HEBTORLE, = 0k LI O
BT & > TR 225, FHOEFRCLESBEORE - bhox 3 2.
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244 BIE 2o HE
5 EiAKTzeLTE, BREATEERORE
EoHhDH 5T, BUBHROEESHES S,
P OMEICHEHE SERE b LB E TR 0
B LEA—BERBTEI KEEZ S b,
6) B ETHR OEEBE BRI IR o i
HTHBCTREIL, 2Rl 0ESHDITONTH
Lixd, Tk EREBTHAMIIAZWIT6E
FEOEFEFMTZE T2 %23 - CTHE#ELL, 20
Bz 5 ERRIZ 2 ORISR X b oFdics
W SROIEBICDE S ZRE— L 2R
NEDWHW 2 EAFOTRE, HiE 1R, P&
10km FEfE— & 5 5.
LB, 6) BFUTH W THAETAEORE £ 224 b
63 R ﬁﬁ;@f BARIIT 27228, 2D ETROSCZICREICIRE
DL IAREENEZOLNDES I, ZhiFF oMK
DEEAE DBIZEIRIL & IR, 3 L UELESRITVT 2 A0S 05 L
EHBIRT 225, DFCRRHLVETFH RS 252 -THI ).
(1) BHOflLY R BHEBORKEREEK
(C. B3%E) BROMMNAERIE. BRTEROEF kv, RO
M LEFmEom E2d277:0, £RNEEZD - TERLEZ 2.
MEOHBRI Z oEE» o E T DR B - THESH 2.
Bol, B20 DI, Bk 1. BT TRE%E 1.5 km (Bk4.0km).
(Co. #&) HHEBUELZ > THEAETE O PO (hER, BSRH 84
BEHRAL) 23 - RNsHREn 5.
BEANOER L Y 2o THE O] ~DREHETEE, FiE 20 2N, Fk 304
P E 7L 1.5 km (20km), HEZHZGHE & 34UE 6 km (10 km).
I NEQAER A > ONTHMEL EERoRME X VB THIE, #ERET B
63 X)),

%

R12 max=R32+R22— 2R2R3 cos
R;=1.5km, R;max=4.0km, a=60° cosa=0.5% Db
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U LIS DA A 3 DA (a=60°) Ry=4.61km, MEHE A;=66.7 km?
FARZLT 4084 (@=45°) R3=498km A,=77.9km?
5 (@=36°) =516 ” =83.6 7
6 (@=30°) =526 " =86.9 ”
Thbb, NEONFEZANACSkmBE LW Z LTk 5B,

WS & & S HHFIIMECRATH 25813, AEPL~OXEE
BHERHEIUE (10km) 143 & Ry=14km & 743, 1REFOHEKE, 1%
X D R % 50km? (ME/ALEIOkm oML LT) T3 L, Ay=615km?®
(EZ140km X b)) OHIT 12 #FE, 1HEY v EHZ (P 3.0km &L LT)
286km2IT Lt B L 22FFEL VI ZLITAD. LALZDIIAEVEREZ D
SRR TIE, FHEEHIZOA2, TWAVH S, REOCERE% 28km, &
B 8km DEHLE 2 5 L, WHt224km? 1KY O ERE28.6km® L Th
WIRELVBERII78 LD, 2% Y ZoBoRV-HEO LIRENE T I,
HER IS BET, EHRISERELZLATIVTSS).

STZONFEDBEADGENITE LD .

D ASE 0 bt T A 13 AR T R 38 5 km?® Hr 600 JTETHR (#9675 km?) Td 5.
THITBERE S LT 5 170 ARTREZBEE 2 2 T, HhbmEoRKR2
8075 km? & 4L, ZOREMICAVT BRI 21% k3.

LA LILERHE TR - LETT2TH5 9050, RVPHlRD 1/2 ~1/3
BELZZTI0% B LO7% (LEMR BB EREEOMIKLR T 102% &
BoTw3) LREL, Zhd 3o RzEREL LTHADOEH R 25
ThoTHDE (EAR), WHEANDIIEV7201,000~2,500 A, FOREDOA
O3 720720 1,600~7,000 AFREE L 75 5.

SNEFBADI, 21% #0413 43E D 8,000 AL v 7HED
10,000 A, 35% #isthdHA 1T 4 #PF 13,000 A X v 7 #FE 17,000 A, BIEHE
RWITT 3 & 7% HiTHK 24,000 A, 10% #kh Tl 35000 A Lvy3 2 i
5.

BEHROSERNCER IN 272 D0MLADZRE1IAA, #HE1SHAL
THIE, 4#F ot BRI BHE) ORI INTEE TREY, 7
EH DS FEHHTOAFFE LG IR E 2D, 2126 FbfEE oMig TS,
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246 FOHE  #H o FHE
THE (Pl rAEEG) MROBEOKRE SBULETH 2. T 7210% o
HAEALD 137, FHEOADIZ 3,700 &7k 5.

(Cs. WD £ X b oBEEKF L.

Fri 1R oPERE, TAabbRFL X 0 1M oERE —HKHETI12
km, YR T20km, ¥ T36km— & 3hIE, FENEELL Y ORHEE
BRI RAE 1R L 2 5.

FEEDORFEZ 7T 20 ETERT 5 d 0T, MU Ll &
LD S 7 HDIERT T H 3 LRI, B2 EEROTR S —EERDL
DHTIRIFTDORERZ & L D22 ANOFMEZHER LG -—TXZ DIZH0
WRERMNT BT S TR S b, AD5~207, 10 F 8L 75, ORI
HIELTH 72 < B EEBRARAE - TWB LEEZT I

FEDSM T Z O 2 FRIEE 4 $R DS 2D X S REEBEEE L, T0
IFANCHIBHEIC L 2B E TS 2 L, FOE Y 1RO EE:Z2 0
AR T 2 BA GBI B 4 Mo L 5 aEz L 5.

FEHR AHEAOMREHEE
U\ RRIRS LR AYR ARE AR MR ARX AR AR pem |AJ

8,270 3,252 10,340 206,800 165400 100,000 96,748 2,070 41,400 138,148 303,548 | 455
10 | 10,180 3,684 12,725 254,500 203,600 ¢ 96,316 2,545 50,000 147,216 350,816 | 411
2 | 10,600 5300 13,250 265000 212,000 7 94,700 2,650 53,000 147,700 359,700 | 410
8 | 13,820 5436 17,280 345,600 276,400 94,564 3,460 69,200 163,764 440,164 | 87.2
17 | 14,280 3,993 17,850 357,000 285,600 96,007 3,570 71,400 167,407 453,007 | 369
18 | 14,360 4,017 17,950 359,000 287,200 95,983 3,590 71,800 167,783 454,983 | 369
19 | 19,550 5,570 24438 488760 891,000 04,466 4,888 97,760 192,226 583,226 | 529
20 | 27,960 6,992 24,950 699,000 559,200 92,088 6,090 139,500 231,588 791,088 | 20.3

Ny ™ N

M%) 1HE 19, 1l ThikEhs 2L, HRAD 10 5 &RE, £0 5 bREADCEYT S
AQRHEAD LFASOMREL 2O LL, FRESRTRTIELEAD LT,

T EFHEMIELTERT 2 L, Ay 25 km, 20 WYE (9 M, 1)
L, NEORRE LTHIGHHZE (EBam) ©7 QL% #ib, 7#EMKR), 10
(7 %#sh, 7%, 2 (35% #ht, 43¥#%), 8 (F, 7&K, 18, 19 (HEHKIE,
79% #e, 16%3%), 17, 20 ([, 10% #s) 2PN & - THEAAD S X O HD
WHEAOOHRZIHFE L TAHD LESEKLRS.

72 L 17 T O CIRAFELREN10~14km L2 5 TWE 05, Z0L 5
IeRTEZ 20 E Y 1A EEBE ST 22 L IERE TS 5.
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BTN > THOEHOAD 2 10 64 B MR ORI
T & A5, aRIEREADFT0~50
% AHULERTICEREEL, Z L T2IER
FAOIEEIT 7 D 45.5% X b 20 0 29.3%
Lz, BAnin4EE VST s.

OAEoEFEFEMEEEOLHD DL
H{ 1930 (A S) FOEBHATL.7%,
itﬁmf@%%ib&t%%%ﬁm@ﬁ
&iwm(k£9>¢05%ﬁ§r$n~
44.2% (AFBA DIE 50.0%) T v, KFEIE
BEePIEE SN ADBEETRAAD
FEEAD 4 HZHOHERLHIFLNT
WHEDTHDHho, ZIITHEbRIT
T O HUOHIEERIB T LSS, e
ML —ERBHE— 070 0IER
ZEAOZEPBEL TS L28b203

RO 2 2T 2 A0 2B 7= IE8EADER, £AD0 10774 9.5%,
HER40% L LTI AITAOUFEENFOND. 205 b2 OPH AR~
DY —ERADLOONNIEEADZ 50% (F2HEsR) L$5L, 22 TANC
DI DRTRCE AR BT 2 MER LA LB TED. TR 1M
DML L 7= % I DWW T— SRS aRKE & L) 5.

Ci. KEHI 25 ROMARTH. IR OER T 72 2 TR 2> & Edi B 22 MRy
%3 o CTHEME RN 1R (zoBRHEADIE > T, TRPL~OER
Bl & 0SSR - 1RsME 2 ma T WMD) TRIEhZLZ 51T, RRDOA
A2 R & U TR LIS 3 BB oSy - B3R - R - ITERIEE 2

*) HERADZFETR 600 HEIEH /2L 550 A, 2,750 A A & hid, 7,000 51z L 393
9%, Frbz 170 JFHTH (28.4%) HEBEL 72 & LT B 3,420 5 AT 1945 £ > TR AL 7,800 JTA
7L, 43.8% TH B, LA ThiEEAOZRKBICIERL2HEOTH TH - T
TOEMIEER DR S S AEREL, IUBHENTAIAORIIZLAETATEREAD
LadbhiZndbnmnd, FORRZ4LLUTLERD, EF420IEKTFT2TH 5 ) (BED
HFEREOF E, BB AODORAICT L - Tid, SOIIHERADRNT 2). hsiRko
ALZEE) L BEAODRROEITOWTIRE 7R LDT.
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248 I il o3
B o AR, EEFIC—ENS 5 CEERAROEHESRESNS.

AMNEOWHY 5 AARPLECLERFLTH Y, Bl b mJRE O K KRE
(s 3wM, #7E3M, By 38M) 23 - TEL DD 5 Y 2 KinEAEE
HOEFEILELITLENEICHEINTD S.

T AR O 2 1R S0km & FAUE, ZOHDNLEY C HRAD
PEBEIZ 75km & 725, WROBAEOEEI25km L34iF, = DKREHD
SBNBEDOIEIL100km TH 5. ZBREMHIRE %2 3 5 1REER 35 L T4
(£150km & 72 %. HULO 100 km B5EL LB ETH Y, 150 km Bi3iEn
IR BRI AFE L RVES, 5032 TRe 2 E HRE O
VWA, TOBRANBIAIEBIBETH L. §iELHE, BELLHES
BLATFE5. 100kmBEZ & 2553 ATRAET2S, REMEELTIIN
HRAGELN S,

Zhn 1 REH (Co BT 2HX (C) DIINITH 2. 150km Bz &
KT L 2. Bz L o T—2oD 1 RKPHOFTHHERZ2 TR 20
BIIBELEZS.

7272 L 2T 2 2 0B E LT 30, BEMFOFLLE LTLHE
BIRANRECTHTHERTH 5. KRBT 2R T 2BEUBH=Rizzoodicix
HlFnTwviwy. FARELoTEBIZONTHRIZE LICALERES L, Z
DETHEINT 5.

(2) 2HAHBEORKEK

(KEBHOBE] CHHF L b Co KBTIV 72 2 il DB FERER 2 47 L,
—DODORBHCT L - TEIFES N2 HE (1 KBHOLHTH) OADDEE

FoxR HAHBEDOMR

AN OB | g | PUERE [BRMERAEER| B AL | 1 KH A PR

TEAESEI | g BT TG | # R | o | AR TG

(@] (OS] (km) wL FA) | CFA

C, # ¥ 1,000~2,500 2,000 ‘ 2,000 2.0 (4.0) 3,000C; 6,000 6,000

Ce K ¥ |3,000~7,000| 5,000 | 2,000 5.0(15.0) | Cyx ) 600Cy 3,000 1,200

(4~7

Cs Tli(R) |50,000~ 100,000 2,000 | 25.0(35.0) | C2x 20 30Cg 3,000 60
200,000

Cs K& | 1,000,000~ z 2,000 | 100.0 Cyx 30 Cs X 2

(150.0)
43 5 B X +12,000 | 7,262
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AR Z, AiHOREL2EBL L TLYOTLE KL A2,

Thbb, —HHENOEEADIL 7,262,000 ALk,

THIZAWVLTIERBEANRENITIERZZTHA ). THRITOWVWTH,
Tl ) BT o TeEEsR I NS LER DL, £AD
DEEFOBRILR L £ FBOZALEBFALLEEZZTIV. Tl
WL T 1945 oo fEE A 78,985,589 & L, #htuld 170 HEISGEAR 2 Z 2, 2h
W T 2 EREADE 3500 A LREL, BHREEADE—ERERDT
i L, FAAOREMSATOHERIC X 5T, K 100 FH O ADEROE
B2 2LPE7HEZES.

TR 2EADCZELE AN OERERER S L OHRORETAD

(1,000 A) (ksg) %) wrAD mAn
1945 0 78,986 35,000 44.3 16,388 4,388
1955 10 90,107 ” 38.8 18,696 6,696
1965 20 101,609 ” 34.4 21,082 9,082
1975 30 111,453 L4 33.0 23,125 11,125
1995 50 122,328 L4 31.5 25,381 13,381
2015 70 118,493 ’ 29.6 24,585 12,585
2045 100 111,777 ” 31.4 23,192 11,192

(%) 1. FEADGAOREDSET (9414F) oHEHEMTH 5.
2. #EEADREE 2,650 5 A\ LT 170 FRISHI3E 0§55 850 75 AH#ifm L T 3,500 77 A
LRE, #to R rnM s cibhivd o rEx B, ADEMCHIEL TEHHA
O—#HHER SN T 28, ToRalskaEstof A L v FEKrgvn o8
I rEx, FBEREoSMMbc X Y, BEAOSO FTIEML AV O LKET 5.
3. WMABAORY 6 RO—HBANMSELAD 7262 FARSEAOLTH- THET 3.
4, FpEHADRcOAD L D C1,C2,C3 o AQ o#Fn 1,200 77 %3 U CHl 3.

TRIZE o THB L, 1945 FITEFEA DRI 44.3% TH 225, 30FKIC
1333.0% L7235, ZOENSLECED X 2WE T L, 1945FEDHKRZ L
> THIFEMRADZ 1,600 272 b, KEHADZHET £ 1078 E TS
L4397, hEEHE 1S FHEMLETBE 289 F L s. wWHRLAS RIS
10 FEG DA HEETHR TR EN S LThuE, i3 4072\ L30KTARY
ROBERATFRESEKLE LS. 1050 THSHEES L0 FOEAREE 2
5y, ZNIT 6V SHARIZY o THRENZ Z E23ba 5.

LEEOFHFIIHTEANORIER LT 2 30 &L LAGATH 545, 100 km B,
20 &35 &, RIMHADEHEAET 10 T 0HE 400 77, 15750 54 250
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250 HIW W oFE
Fensn, Ao icBuflfiolEs 107, KBHEADZ4007FLEL, =h
%3 5> CAODFERMEEARIER 2L T2 LH8FK LAY, 10HED
FTHEEE ORIL 43.7%, 2.5 HLTOHE - AHEEEL ORI 37.5% L
5.

E8E AMEPSHIFTRADLR

BT 10 TG4 BTEH 1S Ho 5L
L=
AR | RO | ARG | HERCOD
i o# % 600 37.5 600 37.5
C, A % 300 187 300 187
C: Hf K 300 187 450 28.1
Cs KETH 400 25.0 250 15.6
2 1,600 100.0 1,600 100.0
(KEHORED

DI EORETIRRET OB 2 FH 3 2 01 b 5 AT IR 0 REGY « By
HulhE 722 Co TR OB 2 Z o ORI CDELRZRESL LTV LS )
107 (»3wiz1575) LREL, ZhdbilpoomRKIicis s A0 st
DIFBEANZTXTEZOHLTHZRMBHICHET S LFE 27 LArLIo
AWBHCHES NS Z LItk 2EREAORLO2B3VT ICEEAESLTD X
WRDTHD. 7 REPHICERET 213 5 3BT X - TH TR oK
MeEd, BEEOMBERIL T3 VFHTHI720TH 5 7.

LBLZDERBICE DRI AFER, L2 T3oT30TiEARV. ®
WY 2 LI ORFNREASTFET 5725 5.

9 LITOICALREY - TR 35 L LT3, #MToEXR(bR, %
DFREIERIT L 5T, ZOEESHRS, —B({bL 72k L LTo®|H
WOREDHEITEREIT L, (F o & » {HHESERITHFANITIRY 5 72THR O
A L R ALREL VBT TLE I THAD.

TSN VL RUEMOBMERKS, FOITRELKRDE,
RWMAAEEEG ORI L 0, HELOFREABIT 5.

Tabb, MEZEXRE, B ELT LIRESCMHRELE L2200
EHWEERLLOARLLTLE ).

3 51T, HAMEEKRL LTOXRMH R T 248 - MR, % 0B
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HFOE EIHRO—RR 251
DENFAMBDETH 301, HHBSEFFICIERT 3 L3, zhick
b 7% ) MEER D MTHIAE L EEAF R Ol A Z x ORFBEZ BB L T Ih L, A
BRICIEV. L7edio ThbhBERBHOMEZ EOBEITTHRT St
W) TR OBEERELRN L T LEEND 3.

UTF, oz, Z0FHKMETAHRTHEZ .

(4) FHEHE» S

HHOBEMR Z Vo Iitaikib L, WMBREVEZ - EZTELTY, W
AODEMTZ 0HEBEOEAEHERL, ToH#bs oo 508
DiZ, PUTHAELEOREES 23 LTHEACIZHES 2o AaVELRVE
EDdDLEFTHTHDHI. ZOREIZEITHS I .

EMEE L LTEEEE L, TO~NOKTERRHZ 30 DA (A B
SOMSFHEG~OZEREHZ AN THE IRM L 2 2), KRESOkm L35 ¢,
WA DYE 25 km, FOEMIE 1,870km? TH 5.

7' e AJRERE 2 A 100 A/ha L2 2 L ADE1L,87075 & 72 % 28, B
ARG o LRk, KT Z OIZADKRALZE 2 CHEMER %2 40% L35 &,
MAO 748 HA, ¥I750 HTAS T LTz 5.

(v) ZBHEBOAIELY

FANKREADSY 5B FREBRORREL O LT, FBERILITIX
BEEHRERERE THAT 2RBRABIRN 2 FIH L THREORAA O %2 200
FEHZELTWS (2ESHHORHE] 62 ~— ). L LIHITOWTIIEERH
R&EW.

TR ERANG, EEESTREEOSEORERIEN S HENEZGEL V3 &
LAFEIZH O LT, MIALTAS.

JAPHITEPNA O OEBOL~DRIE, KEBHHNEEEOWOL~DOZEEDED
IIICHHLTA 3.

1 B SRE 1 R kR (1H 150 A, Sk, 3 5 MR 15,000 A

Ty a7 T —IlBITS 1O ERI1IERSEED 1/4 &

LT, 1HOoimx%E 60,000 A

O~DZRIZER (LEH L) I2HEPT5E L, PHEED

HIE4f%, LIB3fEL TR 1BMOMRBREID 12/4 2R

217



252 BIEW &l ot
T 180,000 A
BAEAOH 40% (REFFEELRITIZITHE L) 2318 1 @G
w2 E LT 1 gE0AE LS 3 AN 100/40 #F LT 45,000 A

L7228 5 T 300 75 O REFHN IS ERABHNTELE & 7= bR & el i #4087 4,
450 JT DFAIL 10 4, 600 T DA 14 R FTE T 5.

7L ZNRABHERNEOADIZOWTTH Y, FOHEIT, 1,200 5 (3
#HE 1S FOBAIE 1,350 7)) ODAOZMBHEANICFEET 2. Zh s OHTEE
EZNA1EOET (o Y BHALDD 14 CSMHHERLE) O 2 & T, i
AOBUE 300 HEaD, SLICI~8AKDYUBEZHET LI LIThS.

Wi Z4A LT 300 FABHTLI5A, 600 5 AT T2l AOZEMSHE S L
B, 7 1AY DR IBMOBXRE 1S TAL LTHEOE A 1M 225
FTADANOTN LN LBZ)RG L EREZLEL TH2 L1222 (22 TR
DEIRFHEE LTS, BHESE - TEERERIBTHELHET S
FHELELTTRL, BAHLELTRU LAKHNCEHHHEE L 0 LT BHE
BERETNETH D).

) #HOROBHELL Y

EREHITHAEN LR Z 303D TH 528, 205 LHE « BFEHEEIRS
DRAER L 72w,

WHBAEKRE RS L, ZOHEHEN-HEABOREKAS £ VITERLL,
B S N EES ~ e RIBIZEB. 2Dk D RIREBICHE B D %2 C o BOK
DEKBEZ 1HER (o0 10 GAME) —S50 G Lz Ta2 L, 0K
HEIKRA40%, MHEBAD 0% & LT, BHOMEB~SLEZRADE,
50 AAX040X0.50=10 FA L WS Z LT B, LoDITI15FEoRFER L
> CREHOBEHEADILRIL 32%, HEHDOZNIL27% TH205, TNE
5% MARIBHMEEITHIET 23D L E2, ZDOS% MBI0FLEAB a2 L2HE
HHl 20075, HIE A0 LF B & — 2 KEHAD 500 7 £ 3 5 5 A
MLES.

DEDRHERTATRHH2zE—PLcEREnzEodnl LTTFRALT
W2 AS, BEIIRE 2R AEO X 31, MIEORLOKK, BE-

*) FER NAEBADR, BEAOLERZLCHALTRE2ZEOPAIC L - T3,
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#go®m EIEHRo—RE 253
TEALOME, 30k EEOROLOT, &3 &5 M Lo THRR
ENBGEELDD. ZoEBVEPFOEESSKSEOLNIDT, EOFEL

DRI YKRELRDESLD. RESEESNAFOLZ LTRGBS &P
D OHBIT 720 2 B GE O R SN E & Sh b,

CAO#EmMEAODOHHES)

KREBH ORI OCTHIEICHH L2 X 5 RN S 3 & L-HA, AD
ST 2 EEBHE~DOAORP B ED L I AR THED LN ELE A, Th
HHbA, FBEADOHETIEXOELICHIT2EENLSEDHOND L
THDD, ZTOFHEEBRBLTEI TR EE DD,

FRAOOTFHEL LTARBEHAT OHFE 2 L2 L, S0FRITHNTHA
EoRADE 18223375 LWV BRMEICET 3. Z05hE, READLRRE
28.6% 1T L, RixHHEMMOTIETHA T2 LHTEEK O A DL 2,538
FA, HOEHADI 1,338 (A5 HFABH0BAIR 1,188 %) L7425, ZOfHi
BIEHDOMGHCIRS LT LT KRTH 5.

ZZTKRMEDOADOZE 600 FAFREICL DD ETHR6IE, BRDT738T]
(588 75) =z FOEH P OGN R A b ADE TEIE ¥ UL 7R 5 7w,

TRIZEE2DUE G RABEL LN D,

1, WAEMHORMEZ 105 L8d, S5ITKkEL LD 5.

TORHBITE o TRERT 2 & 30UE, BT ORBIZ3SHE 25, 107
(B2WE157) DEHHE LTHRLAZIDZZD X ITHHET 2 = & iF, #
TR OKEEREIC® 2 01T KEAZ{b2 52 2 TR TH 5.

H2, MAUAHOREHBEL LS5,

MO TH o725 DITTAHTHEZ SR LT 1048 (FAabb 354 &
T L. MEEECMMZ 12 12fiviid, ThabLEFEHMT o721
AT 2H LW 22K 5 TORIHERERT A5 E R 205, Bzl
HiCk > TR SN B,

HHEEREINEFEREEZZ, 2hz¥ue LTEFLTOWEWIE2
Dol TOHEBEMTDH 5.

%3, BIPOET OB B B3 HT o FE 4.

—HHENIZH O A5, HENESZ oM X o THOKRIBT A S kS
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254 B o FHE
NTW72Y, FA—TEORETASHMUENCEE S h iz, glhozeo
BT EHERERZGEE DS, FREBEFRAH2HO0E T2 TEAORE
PR TR ITIELITEET 2T EH 2. £33 & 2 AHITH Ly dsBd.oa0m
ZHRL, RN THCHGE LM L2F B LA ) T HESEZE LN
3. RFGEBREAD 38T (587) BHL»ILHhREHFLE2L v E
BA0ETH 3.

PEn=Z000ko 3 b2 X UH 3 0 HESEBMIciA e 1s)
HEEbLND., FE2LPEILVINE LD &, TREEESELICHITS
ELEOTIF, 25BN, £ AENOMIEL - BRNSESE, wiBEs e
Ht4aktoMREEICL o TEES. LAL, FHRicsir 3 Anfmi—
ZOROEHO L Do Z S OFEERD O 0HEF R, BIFL0ER, Wk
B oW\, 2V TEREBEDS EALE, Wihohkz L 2i12¥l
— AN Z BB TR ORI 2B LU THMHARDE LTRHRESZLSHET,
THEHRERPHHEIC AT =22 TH-THEORN.

(R#HEPLET DEUBHEEEE)

75 PR D R RS BT TSR & RHEE e REBTH A O & 30 osb s A N A
WHOEE L LTELTELS, TTIRATRVRRTE 2L 312 kEHEw
STRHEMEHT TR ENTHY, HEZOREBFRENAE D THIITTE
s L7edS o TeMTE 2 BURTORERE L VI AL L2 aBT T LR
T 5.

BAuMHE LTARL0T (a), 1575 (b) 0208 &2E 2 TH%.

FTIHAEBEE RS L L TRPIHEEEEZ 2 TH 5.

A DHEE 100 Afha &3 2 LEBTHEIAE (& T ®m & LT) 1,000
ha (1,500ha) & 720, 421,784 m (2,185m) & 74 5. Hihmifghe LTHE
R LA S ER % 50% & dAIE AL 20km? (30km?) & kb, Z D4R
IH DA 5.05km (6.18km), <A E T 24 481km (5.89km) &k 5.
HMEECEHHE R & LT 1 A Y 20 B (0.0066 ha), FHHbFEL % 4+ #ho 20
% LT ITE T E M 3,300 ha (4.950ha) & 72 Y, #RTEH O MERE X 6.18
km(7.57 km) &7z 5.

L7228 o THRARERE Ofid. (BEMFEE AR 21T 258 oM HiMOBLERMN
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£9H EHIHERO—RAH 255

PRk, BEFIAM 50% BE L LTYE 6km, #HHOEI: 1.5km BE L )
itk s,

BOE () AHEIIRAD LA
|

W | R | HEh 2 #H W om M #H O OMOBE
B
e | (QOA | (7= (66ha/
N /ha) | YA/ | 1A | #h129 | 209 | 33.39% | #hmp129 | 209% | 33.3%
(ha) (m) (ha) (ha) (ha) | (ha) | (km) | (km) | (km)
5 500 1,261 330 2,750 | 1,650 990 5.64 | 437 3.88
10 | 1,000 1,784 660 5500 | 3,300 | 1,980 7.97 6.17 478
15 | 1,500 2,185 990 8,250 | 4,950 | 2,970 9.76 7.56 5.86
20 | 2,000 2,523 1,320 11,000 | 6,600 | 3,960 11.28 ’ 873 | 676 |
| |

2 (1) WHFTEER 100 A/ha, HESBHT Rz 66 ha/IAA (1A%0 2058 23 5.

(2) Mg SH A EARAE e LEEEL T 5 1 L, D’=C/V3)A kb D=107T5VA R
XD HE U (258 <~ 2 68 X)),

KEBHHLOELET 2 FH PO TRBEIFEREL S Si2kTd 514,
SO A B OB TIE D » LEERTH A 5 055, 2B FIBHI 80%—S50
%6—30%5 @ 3T OV THHIBERE, oz ARt 2 L0530
L 72%.

F9X (2 FEHHEKE T4 MR
ol Sy M S T S 8098 502 3025

1AM YD T HE A | 00208ha | 0.0332ha | 0.0553ha
(1A% 0.0166ha & LT)

1AM Y HAF T EE A | 00125ha | 0.0200ha | 0.0333ha

! 4 T (ER) 4.90 km 6.20 km 8.00 km

H&fl%%ﬂ?? {Tﬁ%}ﬂh ) 3.80 7 4817 6.21 7
FREtAT DI 1.10 7 1.39 7 179 7
& W (EE) 6.00 7 7.58 7 9.79 7

(15@1—) {’rﬁ'ﬁiﬁh (GEAD) 4.66 7 5.89 7 7.59 7

Sk OE 1.34 7 1.69 7 2.20 7

THASHAAT (KD HEOPHR/NEETH 5.

ETARMEOMRZ ZOHLTHLHOHHREZHLLELTELD L, VWb
DIFHRAGZHRT2HRIIA R L 30 & LM =25 km OEE O
BELINC &5 2 L8 LV, oI i 1 RPN TR 5 30508
TR (EXMHOFNAR) AEHE S, & 52z 0 b7 BREBEE O PO
LB ARE S NS,

Z DECEBIR O 2, FHAFIAMERIER (32 Wid#bleR) 12 To
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256 BUM #HHiostE
B REL, »2oBNADOHEEK « ZFHEBEMBRENETOREE S22
THENCEE LE2 8T EHHL, chz ARz L T2 3 LH10
KDL WD,
F10FK )7 PRER: & O E T ECE AL

i @J FPY 10 75 AEBTECEE 2
B & % x RIES - S e o P A
i 0 % 0.007 ha) (0.0833 ha) (0.11ha)

\ | Iz ‘
HF #h _H;z-‘sig 33.3 20.0 12.0‘ 50.0 30.0 20.0 | 50.0 30.0 200

HihLiesR | 833 533 320! 560 336 224 | 550 33.0 220

19£Aﬂ‘ﬂi 10.8 330 550 | 166.5 277.7 416.5 | 220 367 550
km e, B me

LAy | 25005 1,870 944 567 340 112 68 45| 85 51 34
2. kS | 5010 | 7,840 396.0 237.5 142.5 | 47.1 282 18.8| 356 214 143

33 5 75‘15 27,600 11394 836 502 1657 99.4 65.5 | 1255 752 50.2
4. 23 g 5 A 150‘30 110,400 ;5574 3344 2014 662 398 265 502 301 201

%) (1 MWFTEER 1T AY Y P EmsE & Spb et & v Hili+.

(2) 1AM D) BT EEHEN, HEEROBAITAYY 20 5 (0.0066 ha) » L, ERAEKOHAR
(4) FHEERFRELR60%, 1AM D RKIHRE 1.076 73, MY Y Mk 216 FHx v FHL:
1ha ¥ b EEFHAM 0.9917X21.5X0.61/1.076=12.0 A X b435 1 A24» 0.0833ha &, w< &
ARH R Zte. (m) KEIEHR52%, 1AM RFIRE LA, K40 ki 197 (1939 Fo¥
%) X hESLL 7 1ha ¥4 0.9917x19x0.52/1.1=8.9 A, 1 A4 b 0.1113 ha=0.11ha o =R
HEFErRv.

@) soxooHEoLEY LR, BTl (100 A/ha $74bb 1AM Y 0.01ha) 2nb
shhsnes, SEEEOB L ol EREMR (1) 0BAR SO0 (1) 0%
& vto ERTREIV. BRlLdTiEY TH 5.

@ ﬁsfﬁwtémﬁ%ﬁﬁ:ﬁﬁﬂkbﬂ%a

L Lbas B ORI DFNE, 0I5B0 O I Kbt 28— < 3228
CHLET 3RS, KAHEH LT 1T & A EVEHITHE LT 250K
T 25km M, S0km [, 75km [ L& L 3 LV TR SMBKESA > TET,
ERCRT I Ao ZE 22 LE0oh LY. BAAZDKEEZ

DIEHIT L B L OWPER WA BIC X > TRE B2, Kbk 25 km BTH
T 80~90%, 50 km PAC 75~809%, 75 km BT 60~70% FEE L E 2 bh 5.
& LIRS 2 150 km B % & 2 &, KEADIEAC T A A T
& THAEIRE 5ITHA, 20~30% HELH R LN D.

W E BRI 2 Y 720, 4012 S ORAEHEER 2 T Eh 85, 80, 70,
30% LR LT, KREATHUOALD 500 77, KETHEA 700 7, #I5E 1,000 7,
LB 110077 8 5 PARRSZRKELTAS L, BHIIEDT LR,
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9% ELMRO—RE 257
B xR HWHEOEHTEERR
- . [ 52 N RO H N i
% W FHEBEE feie e AR R AT TR A Bt \
LKL | (80~90)% | 859 | 1,590km2 | 50 (58.9%0.85) | SOfF | 1,590kms |
2. kEHEe | (75~80) 80 6,270 75 (93.8%0.8) 25 4,680
.04 F B (60~75) 70 19,320 100(143 x0.7) 25 13,050
4 KEEmHE | (25~30) 30 | 24,800 110(367 x0.3) 10 5,520
LA | A | mmEN | e Ee | SBARSTo8
LhmEh | B M NEE: ANRSER | A oW RIEERE
31.8km? | 6.06km | 3145A/km? | 3,145A/km? 7.42km
187.1 14.70 534 1,196 18.00
522.0 24.56 455 517 30.08
552.0 25.25 181 443 30.93

(%) (1) EEFILE L b oBfR ok, BHEMGEL SoBRAR X ) EFcBLEcHlv- AR 0B
EH X b b EEoRMTEFTRERM BT B RE S T,
(2) MHETFHEEE, W0 FTAMAEEE L B EOUT T, #9IXTH oA LHRGBi L M L L

T, HHBREFENEMRYTFHLCEOL I RRELAE. Thbb,

1B R AR 2025 #F

i (@B 3% FE, 28T 502 #i (&FK6%) cEho3RAEK, 3B A
Tk 90% Hi (LFHH %) CHELELHBTHLBEEORRRE T 5.
(3) #hrif oBMEr:, Mr SHBcAE SRS LTD2=CQ/V3)A X b D=1075yA R & o T

FHLE GEIREF L.

THITX 5T, HLHAT X 20% Hikh (2B FI Rk 530 BE) THEHK
aRE, KABTHARE TS 50% Hrih (&H3F R 56% ) TR RXBOEH
HIAEE, 2 FBNTIE 30% #iit (7 33.6%) THRLISBBEBIRELVI Z

LT B,

Zo%aoMH oM 10 FARMLOMTHRZ L 5L, FOE TR 61km

(U5 FABA T 74km), KEBTH
AR T 14.7 (180) km, ¥
ATl 24.6~25.3 (30.1~30.9) km
LB (258 ~— 2, 567 XMBR).
WIEROBED, iR
W30 km T 29, S EITEHEL
7R O BIREE 50km D55
HELRY, HHEMcE2En
JAFRERN OBRF O E LTRSS
FHAVACYC P RN oL SPN

FEOR K#HzAOLT r2EERDET NV
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258 I #5703
#6611 RERER

HALAHL

FAR T H L B 25k
FRTMA R sk
375 B 412 75km
ZEEEHSTIE 2+ E150km

0 50 100 200 300km
————

EOTR TR AR
IN=RV))]

%8l H7 1,100

s % 1000

S T KA 750

X L 500

OB AN FHIREAER

25.25(30.93)
7

N E )
1075 KBE (15FASEL) |,

ANOEBEIZTOE L v JHK T Z R Fh 3,145 Afkm?, 1,196 Afkm?2, 517 A/
km?, 443 N/km? & 7x%. £ HFEOANDOEE I 5B D 523 A/km?
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HOW  ELMRO—HE 259
(1935 48) IZHE T AUTENAS, (ZH0 L OB I LTI EV. BOMTHHE
REOTHEEL-2BE0—HEITH S L2 3.

4. 2EL(CEHT3HHBEFLC

EX#HESOEE

BLEICHE B 4012 L7 RIBHHA R 2 0 & LCHA B AHR S T 5
HH5VIINEG L IR T DAE L0 LT 51, FERHO LT 2B
B, BB ZHRLET 2ERT L ENBITONE. ZOELITIRITL 53
BEFODENNT - LB T4, HHEEZFOET 2R, JLAMT
L2 O ET AN (PEBFOERZ 3 HE) BENTOBEM L LT
HiFons.

B2 FomEMEs X AN (19354) 7, FEERKHRNOKFTCF=v 27 L
T&5E, NOREFNZFN 1,687 FT3 X U8 1,187 75T, HBFGATHHEEITE.
F12Fk AEARMmE - AD - ADBE FiEEERIEER L Ok b REWV. £
GEEHR | TR (km2) | 1940 AN | ADBEE | OO A% 13 ZALFA 32,226 km® &5 & OF

deig | 88,775.04 | 3,272,718 37 27,221 km? , Hi%lo 24,840 km®
HILK | 66,911.21 7,164,674 107

MR | 32,225,.83 | 16,866,093 523 VA ETRE. ZOKER, 2HE
JhiER | 2529237 | 4,288,554 170 ANOBE SR Tl DT <,
HLK | 28,586.70 | 3,638,779 127
WX | 18,616.33 | 1,383,235 543 TIEITEWEE R 5T WD, Ll
K | 27,220.69 | 11,870,453 436 “h S 2 i OMemE R, T ohX
MER | 31,679.19 | 5718434 181 L o
mER | 1877283 | 3,337,102 178 S 1 25.3% 7228, %A I3 101%
JUMNE | 42,078.99 9,936,690 236 TRRIE T 7w, BRI L 0 13
4 [@ | 382,545.42 | 73,114,308 191 X O
WS N OEE DI ) 2SHRINTE <,

13 BT A DR BN R 28 Bk ISR IR C TH D25 LA
BT, LA TINs 23513 ERICEEERIREL R T3,

Thbb, Thd2H#HE, FHROHEEZEREICLE s TAHBE, WINd
SOITIREFEHIRTH 5.

SThhbhil, LA ZEFHTEZFLLET2HMFRICOVTZREN
150km DI FVTHS (BOS RS &, ROTLCHMLERE 1 &b
DTHELEL VA>TV, F0E»0HHICITA S ZEARE S 1,

7 ECHARICERSC IRV IRESE > TWE T LD 5. L
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260 O A&l

8,150
XL L

FEOOR b EERIFE RS X OFRA DI
(Hirmfz Lad. tifoEsaftmEh s o AOWEL S 5 b3)—1935
F PHEERR o~y F2ABUR (1988 48), vy FE S Db O B
AR O B R, SR O R BB c X - Tl » T, i
R AN HE@EF)rESLLTLB L O,

Ao TRRZOMBEZEZ STV, EXBHEAZZoFHIZED
FLCHFBZHET I ENET Ly vwd 2 L 2H5.

Z ORI, BICHESOREMIAEZ 3 DBRITTVEH0E, Zoai
CHOE2L DRV EVIFIRENZT L CICRA 2, EETHZT IELDOFMIC
BOUTHELWETZRLIE, BAAZDLIRELZFHIDY I 5. L LEE
BEZOMFEASHH L - TREY, Z20OXESBEDNT & 2BIK - EH 2
Yo7 O RE AR LT OB L 2 EA B L20TH B, L LE
To—ficsi) 2BEME, BEREREORER, BMERICS-TERSH
ToRBBE®ZELTD, 2R TRHRIIEETNE3DLELZ L, T
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BHOT ELHRO—RAH

261

DX BBENRENZIDOTH 3.
TDXITHEAT, £ OHIRN - BR
BRI EZZELoOH LuyHhibz 3037 L,
HivbALEHE - dukE - FAL - LG o G
Z, DWTHEL VSl THE%, dbAM
Y OSEELTHAME, LT L v ot

T : L CH AR T 35 L oAb R, &
i LLe
Wo ARt 12 o R E LB 5. wER
WOE Angd e AngEm RELE
DAETY SBEEERE2BR LTV A2 58I S

I oBAeELHEO LA Thrbh T, i
STETOET 2BARS 5. Tibbdbit

A, T3 L AEoRIC: - CTELEORE

M - eIt g o L 2 EEBRASZ S
nBLEZ5.

Z 012 3 5B I TEROKET R R 4 &
BHAoTW3, LYdH2THEERDDL &
PR % L S TH LV GTEOER 2 ED,
EWH T OWTOEM, AR, AOWE, (193645 £0) FomEs, Hbms
R, B IO 0 LE 170 7RI AREZREE 2 I3 L 22 Rk b E g,
FRRZHEBLTLOT L, H13ERLRS.

F13E s RIBRIRRK

o oMM X 0 FRES ~ g3+ 3
BAET, BRI O PO T L LEifom
ErpAFAREERS. LsLrr B
3vAaBHEo b O CcERN X R LH
GEMROETFTRLELEN) XX mx >
SHEBERS. Thbb, KEHREROB
EOMBRIEZ L TH 5.

- T B (1939%) | beiaERm(19380) it
WHE | 9 e m | e | s [k om| oW o | g |k

(km?) (CIED)] (CIED) (GIEDIECGIEDNICGIE D] EH) | (%)
it % & | 88,775.036 | 211,028 | 747,480 | 958,508 |120,000 | 500,000 | 620,000 | 64.8
#ibsbd | 66,911.215 | 558,924 | 340,490 | 899,414 |106,222 | 201,789 | 308,111 | 34.3
BRI | 32,243.184 | 416,863 | 535878 | 952,741 | 59,311 | 182,039 | 241,350 | 25.3
i 5 | 66,467.546 | 687,157 | 403,185 | 1,090,342 | 60,445 90,066 | 150,511 | 13.8
SEEsHTF | 32,985.995 | 395,066 | 121,469 | 516,535 | 19,241 33,171 52,412 | 10.1
thEM | 31,672.623 | 334,842 | 135725 | 470,568 | 39,208 54,846 94,054 | 20.0
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s OHEGE, WETOADMBAOTH, 7T RENTRLRALLE
ATEEEZSHATHY, 20fEONEOANALT TR 022K LS
BRITHOBITTWI LA, LsL, 72k 2% DMK & 3T % 4Bk
TH5ELTR, bubhidhsMSrbaEoAOd MEn 2FHT<xTd
Y, ZOEBLORIICE S DB EET S L LTH, HERICBWTIEZER
A2AABMEODEITEET SREOBRETFHL TH0LERLBNTHS .

TN LT, HEXOMoON, bSEORH - iz E > TH D A,

ol - R RO AEEE L L TR0 L, SLTOZOHANY D
S LBMEL B0, RBITOWTTS 3.

OE (W) OFRBEEIE KRIERPILIRE2 720 600 TEIH: (2 0@ 320
FOHHKELER-TWE) T EFLTHEoMmE LOLTWAWY. &HAZ
DR, BIRASHEUB ZabNDTH %43, FHITIHrHDET 051354
ELTHEMOIAR, T35 - @Y - E# - g - WIISE 7 & oL o
72D DALIB DI S DITHB S NI LD DI D L3RS b5 72
Bk ofER, BREBEETRLO 72O XA 2 BB E (194641 v 5 5 4
FE % % 5T, B3R 1SS HETH——puth 8575, JbiE 75 JTETH, FHE 10 RIS —
E7.575, ¥ 2.57%, hibd 210 HR, 3 5 TR 2,000 55 HE—H A
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276 UM Mo FE
BEERRTE, 1945.11.11) 23BN 3T 223, ZHid F 3 HhAE 0 E L A
DIRRREZ LOTIDTHAS . L7dd- T, KIEEHEEREODSEO
FrHeEREIZA 770 FHIZ L 2%, ZhssbBEFEE OV 5 OFEN L
RTH 5.

Lonid, ot ADORR2, TRBEHE LW EOAZRITE
YHUF TR LTAZ L, EDLIITRBTHADD .

IO ETTOE20, ADEMoTHEE LTI (A) ADRED KR
%na(B)im&&ﬁ&ﬁm%M$(¢1%/)é%@?éé@&@,#o&
L S5 THD.

DEFICHEITERICOWVTIE, K1 A Y oWEE, KEFHL O ELITH
FTIAHBVFE L0 A~LISAOPFLI0AET S E, ZDAOZELITHIG
THORRITERRIFE 4D 3), W) 0L3iTis.

BAR FRRIZHU 2 RBAR O 720 OFbTiRET &

AT | FERERETE | 5y | s | PESRRCETER)

ik () Anplig @ e | ) @ R4y (x| @ (8

PRFT(1941) Inits s | @ona | R ; 60% | (DA |(DDHA
1945 78,985,589 78,200,000 86.8 86.0 2.10 1.26 6.88 6.92
1950 84,336,487 83,607,530 92.6 92.5 2.17 1.30 7.12 7.11
1955 90,107,431 89,388,856 99.0 98.3 2.24 1.34 7.38 7.33
1960 95,955,701 95,569,784 105.4 105.1 2.31 1.39 7.59 7.57
1965 101,608,567 | 102,178,466 111.7 112.4 2.38 1.43 7.81 7.87
1970 106,857,962 | 109,243,836 117.3 120.2 2.45 1.47 7.97 8.17
1975 111,453,360 | 116,797,596 122.6 128.5 2.52 1.51 8.11 8.50
1980 115,379,596 126.9 2.59 1.56 8.13
1985 118,554,200 | 133,509,296 130.2 146.9 2.66 1.60 8.13 9.18
1990 120,914,016 133.0 2.73 1.64 8.11
1995 122,328,494 | 152,611,992 134.6 167.9 2.80 1.68 8.00 10.00
2000 | 122,741,777 135.0 2.87 1.72
2005 122,186,682 124.4 2.94 1.76
2010 | 120,737,750 132.8 3.01 1.81
2015 118,492,685 130.3 3.08 1.85
2020 115,465,386 127.0 3.15 1.89
2025 | 111,776,766 | 199,407,654 123.0 219.4 3.21 1.93 6.37 11.47

%) ABRFHE (D) GAQRMEORE (1941) 55 R — 2wk 5. (2) #lif (FRA0 HEHRy (FEE
1, %243 R s A0TH FHIMRKL3EY%) wX 5.

IHERRVICEHENEEICL o TEnAad EThiE, Zhig=\wT 325H
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HI0Em L E A 277
Bz, ®Eks. 7272, HERHC VT 2RBOEERIIOVTI,
SREMALRLLEADDIHEBAEE 2 5N D DT, 1884 (M 17) FLUK o K
LU QR IMER (10 4271 0.14 /) 23 hiok R, MEHEM OMEEAZLITIY
ABRIFE SIS LA, 5) DL IRy RENE(EE TR £ LTHHK
KT 270280 55 602 237kH CkfEst) L LTHIAZNZ S D EE R
T, 2o E iz (6) DX 3 ITE R 7m.

o (7) (8) DEFEAEE, BoRBIHER 770 TEIR LB L TA 5 &, R
BEM T EFCPIBE A ER S TSSO B ZRETH 5. L L 204
B 1965 FITIXBA L T HRARRE L 22 D, 1272 L, ROMUCE O R 09 3 n A3
RIEINDEL, 2 (A) Dk RRETHIEOANOBEMAEHITE 2 )
LTI, 1975~85 4 2 A OFTE R #h 813 I # FRR & L THIERAS
BB 2. 7272
ZOEAITHBT B K40

ESER HrHTPT A

- #om AR | e ()
TR OB ARE 3B 2 #£ R
) ® | ®w | ®
z - g
WRICET 5 L & TH 1950 5,350,898 5,407,530 535 541
LTEniilnsn. 1955 11,121,842 11,188,856 1,112 1,119
. , 1960 16,970,112 17,369,784 1,697 1,737
U512, ko
1965 22,622,978 23,978,466 2,262 2,398
i3, AO#EmzE 0Iizsic 1970 27,882,373 31,043,336 2,788 3,104
) ; 1975 23,477,771 38,597,956 3,248 3,860
R 2t o s by i
1980 36,404,007 3,640
B x2RERIT AN 1985 30,568,611 55,309,206 3,057 5,531
BATH LT, ZHIED 1990 41,928,421 4,193
1995 43,342,905 74,411,992 4,334 7,441
D Z 7. AO o 2000 43,756,188 4,376
N - 2025 32,791,177 | 121,207,654 32,79 | 12,121
LR, SAEBISERY D 72 @

OHRMELREL T2, TOREIENITETHA ) .

RO (2 EE) mE1km> 49 15N E LT3, 19454
BEOHMARICT & 2 & & 72 2 i — b i 5% A sb——FF BT AR 13, 1985
BB T, AFEOEA 3,957km?, BHEDIE S 5531kms, Thabb %
NN 40 FHEZED BT 55.7 THZR L i 5.

TREVTRIZRDZ20ICE - T, bAEOAREREKIICEE 2L k24
15,
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278 EUH MHOHE

Thbb, d3LINEZPTHZFHOMEFEIZL O 27k LTniE, AOD
B E(AFHEITL 2L LT, 198541234 T 80 J7 H] #x——8,000 km?2, ¥
LHoF AR BT 2. Lalohzd Lbe L TRIBRTEES LMk
R OFIHIZ L o TEhk S 251, FHRRIZFER (0% BE) T5 L,
S LI IUMRAEMARTIEZ 20Tl — 3 bbb, EMAOD 2fE0RE
DAL Z IR BER MU ARIBER L2 Z 3T E i, AREEITHAT
ZHEY, Wb HBERH 2L T 22 LA[RET D 5.

L LAODBESZOL IICEROFRICErbARVE LS, T2ITW0)
BB O HRIS 2 B I L 72 5. Z 0z &, AR L LT
FIRT22L0BEEW®ZEITITRELSTEEA). -2 v iTHEFRD
TEEREZLTCUEMTZZERBLBRTH 200, Wbl d baEoADBE
B AOREMZEIHEAOBEN I DL L, Z0 RiZs i) 2 SBEREE 0
REWVIZEnE LT, Fx0EmPEd 2 A0 % EHIE~BES S L
W AR TR LATE B,

3. BERERENOKIMHIREK

oo LR 0 FICEBESOADZHRET 2201213, F3Tbhbhiddil
STHBOFEFI 2 T E B2 # & UCHIA Lasza v LR EMIc Ay 2 <& 2
L&, R TEHELROEKENROFIAZANTREZ L, ZITk - THhaHE
OEBEIGEFI OISR S T ULIRTETAVZ L AL T LY.

DOFNTHELAREZLIE, TOEIToL bNAHTA, SEREEREELER
THZLTHB.

EEREEEOEBL, HLrIIonHEMREL 0. B, ToBR
RHENTEIT S B L2 LItk 5T, Lo, MR OBRE © M
IRTEL®2Z2LTHs. F2i3, TOHAEBOMRIC Y - T, FHitd
ZLERAEELORNOR L2 AL, WKL H 24— 0
VELSDAVREZRETHZ L2 O PFHIBEADOBERRZ KAL LOT,

*) BTz arX —OFfFICBT 215, 203 RO TEMNEREFEORPA LD L &
3, ZZicfEe L Tw s AOSE N 0RAZMUSICEET 203 Ly, Lol 2T
BZz0X 3 ATl IEmR T oA
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#5105 U & 279
A OMER c ERITHIR LG22 L TH 5.

OB, AT ZRHEL LTy A UEBT 2T TR, P2 o8F
BHEOYE BV TIMEE, BERTCEHETHZ. DA, 2100V EK
ERAE, BEofRud - fek, oA B ol & oMEx
BHECLTHZADNDIDTH > TRASE. ZOM, 728 2 I3EWE)
L TR AERMIc—ERMo A AR L, mBBRATHERT AR E
—EORNEFZM 2 T 2 L 5 A EBEENEROFEREIFEAT & Tldnw.

Lnsid, 20X hFHF2RRLOOBERENR L2 A2 1Tk En X
SBFENE 2 5B h. hTOVTIE, &Elk ToHL, EMTEOFHE
EVIRDEDDHEEREL D 5.

(1) HEEEEOHH

HEFOBME 2 mAtic & b, EF 2 HAEFNICEE 3 5 Hiks b 2sE o & 5%
B e WIS L 3 5 &3 XV t, o WEILoFIMEA AR o
BbCH: - Rt 2 e T 25 Th BT b, F—BIEH CR&m) 2R+
210174, BWH 2 BRI AER S X CHBORERESD R BT L
BREBTTITHLIT L2 ATHA(HEADEERY), BB 524 3),
rEEEESIER, »3REDE BEASAELISERED AL L, ZOLT
58 (REZCM) 2 B LT 2 ESE L, BTz ofEREE, &8 Lo
FHALETRERERADLEL 2D, ZokE, 15% 0 @SUEREBE oK,
BEEROET 2 & 72370, FIMBEOREINC X 5 bk o &g el Lr:
BHEFEO LA ZIEE LAV, L, THESOAERIE, GAAEE LR
IR EBAEMEO LR 2 AT, FHHICERT 254, BBIERX 08RH T
B7r 4 BETEHFZEE A3 2B OB IC X 2 EEER & 3 bV d, 27k Y HF]
BEMTH Dz LA—DonfEHE LTHE LTV

(2) ¥oHmL Mg

FEEOFIME « F12ei 2 Be T 2 5003, w5 @) 38y o bRk B &
B GLf) FIEYORER T & Ok Pl L OCREHECRMBTH Y, Zo
i 2GS T Ic » 2 0mE (RRD @5 ozl SFEL T RS
B OIS EA . BRI PREDCEDH T D EEAEKR
B2, 2HEOEAT BRI THRITIC/AVWLES( R TS L
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280 B HilioFtE

Z 0 EREDOEBVHAI LY, B UREBOBRTOWT 3 FIHBRIcE 247
2 CE7T6RQBK). 5 LABEE»S, BEOBEH LTI 2HEEOSS, B
m (B 2WA 2B THSBEEEY LAY L2201tk LoBkL k5.
zild, 2 EEER OEBERERICH VT 0 r 3 AEREFEAIE LTRAL

= ; REBTH 3.
Eg\FE;figgt: 7 cor3nEAHER
B A /e EEACsnTiify

FOORERTH D45,
BEIZ X 0 B RITHED
ZEVIZLizd Bk
V. L7e2so T 2 T

- A L7 & 5 BRI
IGEL MHARIHN RIGH LBV, 72

. ZHEBENTHD 5 b,
, 1
E\E\(l) e Bz nR—ERoE

DEITLDTE 7%, FEFAL~Z EEOBEARTY HLIC L2 B —F
LLTELLNS.
HREOEBERENTENTH Y, & ICHRPICEVCTIERSS DT
. F-EHMREERSZET, EFOHXOBRARARTE 3204301k 5
. ZOZO0HEELS, BITOECHSREEL, & ICHEOMOTIIHES
YV LR T 5B RROBRL 2 > T, L 25T ORER,
7T RO T HIUL I VDT, FOEEAEIZHE S TWTR,
ZNERBBEETAMOED 2 VIEREMIcE > TEMEL 2SRV, 22T,
EEEoRBREMZ Z OO T Y LT T, Fh g kR oJbR Lk
Bz o@WF| oI ALl 2 2@ L OKFEEREE 9. Lt o TH
—BGG 2 RET 5 L TIE, TNATBIMEE bSO/ T, BREE,
L7z TREREZR LLE . '

ZOREZHEHELTAS.

(FAOH) bosEREET OMEILERE D 31°36" & Y #LIE 0 43°49 D
WIS B, 35~36° 2B 5 L BB, KB L LAESABEIEEDNA
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F10% L& & 281
MAL, TOMEYX YD 23%47 W LS OT, THIL7°49 L b 19°17 (BH
E12°8E) L\WVWiTLitnd. WELE oY (RE) L LTHR D 35°39
BEDEARMAIZL2 LAY, ThEEAEFLZLOOMOBEE S ITEW
LTtan11°52'=0.210 L 72 5. [EE%2 27m 45 L FaoHIE 0.565m T LW
zrith .

Lo L, FC &k 2 RKBAS OMEROLESRIY, BEOEK, 38AHT
H50b, KBIchI v 2o EAS8HKBER2 L3, AEPTOEE
72720 64° 72, cot64°=0.488 T, 2.7 m iz LEOHIZ 1.317m %
FET 5. EROLBEO—KREBITHVTRIT LN B FE0HIE 0.6~1.0m F2EE
DB DB,

IOREBBLT, FoHoEARES 1m (1¥K) &1 5.

ZDBE, ZEBOKBBALEERE tan 59°26'=1.693 T3 % 2> &, BEE (N
#)24m & LT (1.693%X24—1.0m)=323m &4 5%. Thbb1lm Oidtd
> THEEWD AR 4.23 m IT720 L 76.4% EPITA D, FIFHSn 5.

F6FXk ol LA AEAEMEN LRIER

N 2WAN sl EL

B | GO | oA | S ™ | IR
gRpR | BE (Sm) | F-(S'm) Grmoga) |(Bh HLER)

RO Lo ] 6 el + s 6 methd | 4wty | 6 melun| 4w 6 | 4 W | 6
1C 3.90| 14.80| 16.36| 14.80 16.36} 203.33| 182.15 {100.00 100.00
2C 6.60| 18.20| 20.84 | 17.20|19.84 105.81| 105.04

3D 9.30| 25.60| 29.32| 23.60|27.32 | 297.64 | 259.85| 322.85| 278.87 | 108.47| 107.32

4D 12.00| 31.00| 35.80| 28.60|32.80 | 327.72| 283.79| 362.82| 309.76| 110.71| 109.15
5 EF 14,701 37.40| 43.28| 33.40|39.28 302.81| 261.56 | 339.09| 288.29| 111.98( 110.18
6 EF 17.40| 42.80| 49.76 | 37.80|44.76 | 317.53| 273.08| 359.54| 303.58| 113.23| 111.17
7 EF 20,10 48.20| 56.24| 42 20(50.24 | 328,94 281.93| 37572 315.59| 114.22| 111.94
7(3D4E) ” L4 ” ” L4 334.76 | 286.91| 382.36| 321.17 ” ”
7(4D3E) ” ” ” L4 L4 336.69 | 288.57 | 384.57 | 323.03 4 "
8 EF 22.80| 51.60| 62.72 | 44.60|55.72 351.17 | 288.91| 406.30| 325.20| 115.70| 112.56
8(3DSE) ” 4 L4 ” L4 356.61| 293.36 | 412.60| 330.21 4 4
8(4D4E) ” ” ’ ” ’ 358.41| 294.83| 414.68| 331.86 ” 4

(%) #EEPR (C,D,E,F) u#fkil, H24ESR.

GURMR) faoH %z 1m, BEE2.7m (L7255 T tan $=0.370) &L ¥ 2%
B OFNER a i,
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282 I AT oA E
a=ha(tan a—tan f)+1.0m
272 L, +1.0m 3FEEOROZEH 1 m 33 MR IR A2 T D
DBETH 5.
LB, tana & LT, HEIEHITALE4RMAEK (2.0) X0, 6B
R4 L3k,
le=2.05h+1m (6BMER), L=1.65h+1m (4#EHARK

215 %.

FIIREIE = i OB 0 RIT 2 AL S5 D TH 5.

(BEBE) BEEEIIERPR G- £FRX) I 0 R25. Wk
g% (R T# B A0 EBRER)) CHWTAH A 2FREAAREZHIT L - TR
LTH2 L, F6RNDTLELSPREDOHEIIMOED DX 23, 2 BEFRICE
THEY OFTHOD O LY dFEMEICH VT 5.8% (6HEMHKDIEH 5.0
%) D LEFAEA, WO ME LT EOERIHEMT S, ThabY, 4R
OEPAI1T10.7% (9.1%), 7 FEHE T 14.29% (11.9%), 8 H T 15.79% (12.6%)
DEFERD. BAeehEREXT1EZ L, EEEXTIEYZL, v
LZATH5.

ZoRER L LT, PEER (4 TR AKHAROGE I CEEER R
L LT, ANOBHEZSESEOE SV 327.7 Afha 25 362.8 Afha L7z b, 8RN EE
X Tix 358.4 Afha #3414 Afha & 7: 5.

7272 LARER S NS LR O L o R Ic A D B, &K
CEEER LR L, B0 ELIC X 2EEMEROME DAL E 2V IthRE
T D2 L) REERRE L oMM T 2. chuasa®, T oRA«WFIHRE
WThHbHd.

(3) FEEmEOFIH

WRGHSE T 0 A LTV 2354, BII0EE ERiFI0oEi L v b
BT LB, BHEHBSESE (R2EMA) 2R—CT 258 HBIKE
B MR LSS, L2, THAREZFIAT 2 L) 2 i,
P & LTHIR LA 720 IR fH 2 AL 32 S Fl2kcin 3 34T, &b
DTECHEORMEZAREIZL, 332 P aBHZERLES LI FIEZ
HT22 5.
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FL0FE L&D 283
BB O, LS o TREFED LRSS L OREICR 50225 T O
BEFITOVTHETHIIROEY TH S
39, bRV ofEMNT X 5 TAT 2 AEMEOEMEICH T 2 GRS
DFEHDFEIT 7T 2 /bR (Lres - TREREoSmnR) *, EHNEL
KOTICHEEREECH T 2 AKPFIEAEO L (B7IRD TED T LRED T L2 5.

g (S/Mhd) im.o 80 7.0 60 50 45 40 35 30 25 20 15 10

1.20 1.25 1.29 1.33 1.40 1.44 1.50 1.57 1.67 1.80 2.00 2.33 3.00

Ep | PR

BERRC | spspipmg | 124 130 134 1.40 1.48 1.53 1.60 1.69 1.80 1.96 2.20 2.60 3.40
¥ |

colbdEFM LT, BYFIHBROSRME L LT 4 Rl B s X O° 6 Wil A Y
o2z Ly, YRR (BE) AQBEZHFELTAZ LHTED
131245, A LAMETRERD 2 JICEET 20ERD 5.

%1, REMO5E, BEODECEERXTERIIMESIC > TE L
BTE FHERTNC S 2 ERE & SRR S U RS

R OR OB A 6 WM A KOG A

P | 130
1C 14.80 13.00 13.06 13.00 13.00 16.36 | 13.60 | 13.00 | 13.00 | 13.00
2C 18.20 13.00 13.00 13.00 13.00 20.84 | 13.58 | 13.99 | 13.00 | 13.00
71 3D 25.60 15.36 14,22 13.00 13.00 29.32 | 16.29 | 14.96 | 13.33 | 13.00
4D 31.00 18.60 17.22 15.50 13.29 35.80 | 19.89 | 18.27 | 16.27 | 13.77
Fil 2EF 22.20 14.00 14.00 14.00 14.00 23.84 | 14.00 | 14.00 | 14.00 | 14.00
f@& | 3EF 25,60 16.36 15.22 14.00 14,00 20.32 | 16.84 | 15.47 | 14.00 | 14.00
~ | 4EF 31.00 19.60 18.22 16.50 14.29 36.80 | 20.44 | 18.78 | 16.72 | 14.15
%" SEF 37.40 22.44 20.78 18.70 16.03 43.28 | 24.04 | 22.08 | 19.67 | 16.65
A

6EF| 42.80 25.68 23.78 21.40 18.34 49.76 | 27.64 | 25.39 | 22.62 | 19.14

| 7EF 48.20 28.92 26.78 24.10 20.66 56.24 | 31.24 | 28.69 | 25.56 | 21.63
8EF 51.60 32.16 29.78 26.80 22.97 62.72 | 24.84 | 32.00 | 28.51 | 24.12

125 | 1/2.0 ‘ YLS | P | 1/3.0 | 1/2.5 | 120 | 115

1,2C| 203.33 | 244.01 | 244.01 | 244.01 | 244,01 | 182.15 |244.01 |244.01 |244.01 |244.01
3D 297.64 | 49507 | 53575 | 586.12 | 586.12 | 259.85 |467.73 |509.31 |571.67 |586.12
4D 327.72 | 546.20 | 589.90 | 655.44 | 764.68 | 283.79 |510.82 | 556.23 |624.34 |737.85
2EF| 213.69 | 312.37 | 312.37 | 312.37 | 312.37 | 190.02 |312.37 |312.37 |312.37 |312.37
3EF | 25545 | 42575 | 459.81 | 468.54 | 468.54 | 224.51 |403.40 |430.26 |468.54 |468.54
4EF | 283.13 | 471.88 | 509.63 | 566.26 | 600.65 | 246.20 |443.16 |482.55 | 541.64 |640.12
S5EF| 302.81 | 304.68 | 545.06 | 605.62 | 706.56 | 261.65 |470.07 {512.83 | 575.63 |680.20
6EF | 317.53 | 529.22 | 571.55 | 63506 | 740.90 | 273.08 |491.54 | 535.24 |600.78 |710.01
7EF | 328.94 | 54823 | 592.09 | 657.88 | 767.53 | 281.93 |507.47 |552.38 }625.25 |733.02
8EF| 351.17 | 585.28 | 632.11 | 702.24 | 819.41 | 288.91 |520.04 | 566.26 |635.60 |751.17

(eu/>) RIERRFHE
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284 EIE Ao itE

BYEDOHCEITER R EZ L AR AL B BEL TR, EREELY
Blc3EHE L, BHRiTr 0 3FIMREsELS RY, BYLSELRZYEI LR
> T 5. ZHBARGETH 226, HARIIMPEIZEYRITICHNEREL

LT6mZMMA72dDEEDT.

2, EEEXL LTRARAZNL CHOLHBDORIDAE L 5528, A,
B, C o HERIMAEBHMOBERTEORES 2E2 T, AL L.
Lo T DB TORBERDS DDA ZE 2 528, MEICHEIEES
NHPIRTEALTBII ETREMNELALTET, BERAXBOZNRLALTE
TRBESEHICE 2D, COLTRBEZTELRTRNT 22 EBEFER
FER L EREEEBLRNELIATHA. ZOHKELTERN, BAOLETH
Wz RENTHERRIL T 2 2 LB Ao 5. iR, EREERI 4K ZIC
BAHLEIDETIDENDS. Lo TERRTRERERIIEL LTH
ZBOBMRILE THEL2ZEF BERE LY, 3B CDERXD I DITOWT
EAEE 2 HH L TAh7.

ARIBRROEAZ L 5T, THITE 5 TABIT, FHTIR4DERTlha

TR Yl LEEOSEEEH
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HI0FE W EME 285

X% b
'Q \(— >
T )
. Ky
'
i
[hd
‘L 7
HJEL I=S/h
FEERHK=S0/S=k /h:
- =1+ha/ku
=1+S/Ihu
3 =]1+Icota
FBR ¥ HLogEER £ 79 B IEFERE O EMEHRE

b 328N, SEFERT351 AT %25, 1/3 OEME TR 6= L 546
ANB LTS8 ALz b, 1/2 DEME TRAI 245D 655 A L T702 A L)
BEFE R LA 2. DAA8REZFIAT 2854613, B oORITHE
BREZFESTWT, ZOEOBIRT RO & 51T B 72 H oo B 23 R
T, T LOENA-EEERDZ 2 0EE ITEB Tz Li3roh L.
Losl, BECTHHIITI s TINS5 ITHEVIDEELZLIFITE LS. A
Eo Uz, 37405 IR EEMARFIAMIZ 720 1/3 255 1/1.5 F2EE ofd
REBZ S, ZORECEMNOEMEICHTE 2 ENT 2 LInlE, EEw
A A LTI 72 D58 O S RE O S Hiud Lz L4394 5.
REWMRICHOR L T, PR, 2B, 5 IUR/EMNILTIE 3 EEERE
DR TIRAEIT & 2 F[HE o KifiE 23, M o R/ o2l 6 michlfy ST
BFHHA G RvT bbb, Liads TREEEOM ERIZEA LR
LGz, Zofns LTy, EiEEatofgl ) - SEESz AT
BRFITH2Z Eatbhsd.

MEDOHEM OTFINEF & THVWEER, FERIIZEARTR. o
B8, BYOREIZOWTIE, Z0FORET#ZHL  CHEHME LTHE
B o, FEMETITET 2020 E 25 G5 S0 KSR,
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286 BUE  #H oG E
EFOBRMEELZ LTS

uininy
b}i\ 72D ITIERTE ORI L B
o 3 XS, 2 5 FHUTEY
FloAE s ER % b b, T
\% FRue—7RKiTT D0, 5
: VAL DIRTE % 72 A7 A
B

P2 TW L EREER o %
oL shiER LRV 2
WS ERFI 2T 5. BEDOH KBRS LR S % 28, HEEHKL

LTID - L EHETH 5. =2 LWTROEAIHNTY, EORE: T
EDHFEOE & Y O RE2SFFE LA 5 2 L IBREBEDOL AR ORJESE
L oTK 5.

FEAN ARG IS AWE T 2 28, hE OB Z L 24, REAITW - TIEFARM &
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