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Edo-Tokyo has been Japan's defacto capital for over 400 years, serving as the Tokugawa
shogun's capital, Edo, from 1603 onward in the early modern era and as the modern-era
capital city, renamed Tokyo, after the Meiji Restoration of 1868.

Various aspects of the modern capital region's geographic and urban history -- such as
shoreline and river changes, administrative boundary changes, population growth, and rail
network growth -- have been extensively mapped in an ongoing project to produce a
comprehensive "GIS spatial history of Tokyo."

More recently, the project's temporal scope has been extended back into the Edo era
and early Meiji period by using historical maps, gazetteers, and survey data. These earlier
historical data sources are: (1) Musashi kuniezu, government-produced maps showing
villages, towns, and major rivers in Musashi, the province in which Edo was located, (2)
Shinpen Musashi Fudoki-ko, an 1820s annotated and illustrated gazetteer listing villages
and towns and giving their distance from Edo, position in county, east-west dimensions,
north-south dimensions, number of households, number of Buddhist temples and Shinto
shrines, and rice production capacity, and (3) Kyobuseihyo, an 1870s survey of
conscriptable resources for military use, listing male and female population, number of
households, government offices, temples, schools, slaughterhouses, waterwheels, oxen,
horses (riding, pack, breeding), freight carts, rickshaws, oxcarts, horse carts, boats, post
offices, telegraph offices, and length of electric power lines.

This presentation will convey the nature of the entire project and some of the
challenges faced in using older historical sources for input, interpretation, and visualization
in the historical GIS.

The material presented in this article for the conference proceedings consists of this
abstract and seven sheets of Powerpoint "handouts". Each sheet has an introductory slide,
followed by five representative examples of different aspects of mapping and interpretation.
Additional slides will be shown and explained in the conference presentation.

The slides are reproduced at reduced scale and resolution here, and may be printed in
black and white rather than in their original full color. Anyone wishing to see the originals

should contact the author at siebert@uakron.edu.
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Temporal Scope of GIS Spatial History of
Edo-Tokyo
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Main Data  Historical topographic maps
1:50,000, 1:200,000 for each decade in 1900s;
Sources for  some 1:10,000 and 1:20,000 for fate-Meij period

GIS Spatial
History of
Edo-Tokyo  Eepulatl

Population censuses
Every five years for 1900s

Historical land use maps
1:200,000 and 1:25,000 for 1870s and 1980s

Administrative chronologies

Year, month, day for most post-1868 events
Rail chronologies

Year, month, day for most post-1872 events
Historical gazetteer & province maps
Shinpen Musashi Fudoki from 1820s, Kuniezu

Conscription survey
Kyobuseihyo survey from 1870s
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Japan's Edo-Tokyo Region Mapped and Interpreted with GIS

) ; Expansion
mwd GIS Mapplng of Changes in of Land Area
Edo-Tokyo J/  Physical Geography in Tokyo Bay

in 1900s
« Input from series of 1:50,000 and 1:100,000 topographic
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GIS Mapping of Changes in
Political Geography

Input from series of 1:50,000 and 1:100,000 topographic
maps from Geographic Survey Institute of Japan, census
records, and variety of other sources

« C ion of provi to pref in late 1800s

Conversions from village to town to city to ward status

Annexation and merger patterns
Tl

zones (!
administrative status)

tial and changes in
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Villages, Towns, Cities, & Wards in 1900s
in Tokyo & Kanagawa Prefectures
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Annexation
Patterns in
Tokyo and
Kanagawa

Some areas maintained
their original boundaries.

Some areas annexed
surrounding areas in
star-like historical pattern

Some areas had complex
histories of consolidation |
followed later by division.
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Conversion from Provinces to Prefectures
in Kanto Region

Process occurred
in stages from 1871
to 1893, with some
minor boundary
changes even later.

Some smaller
prefectures were
initially created, then
later merged.

Only a few areas
maintained or ended
up with original
boundaries.
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Historical Trends of Administrative Unit

Change in Tokyo Prefecture
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Change in
Number of
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Change in
Total Area
by Type

(lzu islands
not included)
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Urbanization
Zones in
Tokyo and
Kanagawa

1 = Villages and towns
directly added to Tokyo
and Yokohama as wards
2 = Suburban cities with
sequential transitions

3 = Mountain-edge cities
that directly annexed
surrounding villages

4 = Mountain villages
and towns
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Japan's Edo-Tokyo Region Mapped and Interpreted with GIS

Growth of Areas Served by Rail in Tokyo
GIS Mapping of Rail Network L e b
History

One-kilometer zones around rail stations reveal
spatial density of areas served at start of decade.
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= Complete history of rail company mergers, acquisitions,
dissolutions, nafionalization, privatization

COmrlete history of line openlnﬁs. electrification, mum{:»le
tracking, grade Separation, interline through service, etc.

Complete history of station openings/closures, etc.

Analysis of rail company, line, and station names ,, o,
o =\’
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Rail Network
Growth vs.
Administrative
Change i
(1920-1925)

Seibu Railway: Geographic Lineage

|

Many new stations

opened in areas around
Tokyo that became towns
between 1920 and 1925. ||

| Mol

|

} Seibu (Current]
— —

Lines are listed in order of company formation.
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Rail Stations Named After Infill Rail
Old Provinces vs. Modern Prefectures Stations in
Tokyo Area

“Infill stations” are new

serve intermediate areas.

Most early lines had

stations spaced far
E apart, with later infill.
L . Most newer lines
7 it opened with closely
Province-based station names: Prefecture-based station names: stations.
Many stations throughout region Only a few stations
R ———— [T ———
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Village & Town Data from
L ;: Shinpen Musashi Fudoki
Provincial Gazetteer (1820s)

GIS Spatial

Distance from Edo-Nihonbashi (official “starting point"
for measuring distances in Japan)

Position of settlement within county

East-west and north-south dimensions

Number of households

.

Buddhist temples and Shinto shrines
< Proddctl ity (Kokudaka)

Uialols /

Dr. Loren Siebert  University of Akron siebert@uakron.edu

€208 0. o om0 St ety g

Settlement Types
in Southern Musashi in Late Edo Period

Hinohara was
divided into kumi.

Most shinden (“new fields”
villages) were in Musashino
upland or Edo lowlands,
Most towns/blocks were
around Edo or along
Tokaido to south,
Koshu-kaido west of Edo had
many inn towns.

Districts (Ryo)
in Southern Musashi in Late Edo Period

Musashino Shinden.
3 mumacn | Some ryo (e.9., Nogata)

oty spanned more than one gun.
I v | Some ryo (e.g., Kanagawa and
« mmann | Kozukue) overlapped significantly.

° ™™ . s Someryo(e.g., Setagaya and
Sl ‘Yamaguchi) had outlying villages.
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Study Area:
Southern
Musashi
Province

Area now equals
Tokyo prefecture
and parts of
Kanagawa and
Saitama
prefectures.
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Counties (Gun)
in Southern Musashi in Late Edo Period

i Adachi, Ebara, Katsushika,
. Tama, Toshima, and parts
of Niiza became Tokyo.
Tachibana, Kuraki, and Tsuzuki
| became part of Kanagawa.
Tama later split into Nishi-, Kita-,
| Minami-, and Higashi-Tama.
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Surviving Place Names of Edo-Era
Settlements in Southern Musashi Province

Black Dots = Old place names from
1820s still found on early 1900s
maps, but not on later maps

Blue Dots = Old place names still used for
some level of administrative unit in 1990s

Red Dots = Old place names still used for [rp——
some other type of feature on modern maps prosiosslad
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Japan's Edo-Tokyo Region Mapped and Interpreted with GIS

Village & Town Data from
Shinpen Musashi Fudoki
Provincial Gazetteer (1820s)

Distance from Edo-Nihonbashi (official “starting point”
for measuring distances in Japan)

Position of settlement within county
East-west and north-south dimensions
Number of households

Buddhist temples and Shinto shrines

+ Production capacity (kokudaka)

Dr. Loren Siebert University of Akron siebert@uakron.edu
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Settlement Types
in Southern Musashi in Late Edo Period

Hinohara was
divided into kumi.

Most shinden ("new fields"
villages) were in Musashino
upland or Edo lowlands.

Most towns/blocks were
around Edo or along

Tokaido to south.

Koshu-kaido west of Edo had

many inn towns. Uasond b Soepen
froerdirenty

Districts (Ryo)
in Southern Musashi in Late Edo Period

i Cat |
Oustrits (Ryo) | 7 S

28 ryo plus
i Musashino Shinden.
Some ryo (e.g., Nogata) -
3 Sowion spanned more than one gun.

* S | Some ryo (e.g., Kanagawa and

. Kozukue) overlapped significantly.
%™« Someryo(e.g. Setagaya and
=== yamaguchi) had outlying villages.
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Study Area:
Southern
Musashi
Province

Area now equals
Tokyo prefecture
and parts of
Kanagawa and
Saitama
prefectures.
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Counties (Gun)

in Southern Musashi in Late Edo Period

Adachi, Ebara, Katsushika,
s Tama, Toshima, and parts
of Niiza became Tokyo.
Tachibana, Kuraki, and Tsuzuki
became part of Kanagawa,
Tama later split into Nishi-, Kita-,
Minami-, and Higashi-Tama.
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Surviving Place Names of Edo-Era
Settlements in Southern Musashi Province

Black Dots = Old place names from
1820s still found on early 1900s
maps, but not on later maps

Blue Dots = Old place names still used for
some level of administrative unit in 1990s

Red Dots = Old place names still used for
some other type of feature on modern maps
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Village, Town, County, & Ward “Sﬂtudy ;:_rea:

Data from Kyobuseihyo S Heaeu) and

Conscription Survey (1870s) agam
Provinces

* Kyobuseihyo government survey in 1870s of resources
usable for military purposes

+ Organized by province (kuni) and county (gun)
+ Three spatial survey units:

Area now equals
Saitama, Tokyo, and

Kanagawa prefectures.
+ Tokyo wards (ku)

+ Counties (gun)
+ Major settlements

Dr. Loren Siebert University of Akron siebert@uakron.edu
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Settlements Kyobuseihyo Conscription Survey Data
Included in Tokyo Wards Counties
Kyobuseinyo LI N —
Su rvey Households Households Households
Government offices Govermnment offices
56 towns/blocks Buddhist temples Buddhist temples
(machi, cho) Schock ]
Post offices Post offices
20 inn towns (shukuba) Telegraph offices
Electric power lines (distance.)
15 stations (eki)
167 villages (mura) s - o
s 2 2 H Horses. Horses (riding, drah, breeding)
3 new ﬁelds (s’"nden) C::‘:W. rickshaw, ox, horse) | Carts (freight, rickshaw) Cants (freight, rickshaw, ox, horse)
3 groups (kumi) Boats Boats Boats (Japanese, Westem, size)
Products Products
9 unnamed
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Settlements Listed in Kyobuseihyo
and Shinpen Musashi Fudoki

Horses vs. Oxen

Shinpen Musashi Fudoki listed
over 1000 settlements in southern

Musashi. Of these, 64 (red dots) [er—
were also listed in Kyobuseihyo. Pedelt Doty

Fodetd ¢ Pvntt B v |
Kyobuseihyo had 21 settlements Fambwmastryn ey
(blue circles) not listed in Shinpen é""“ .
Musashi Fudoki. #

€105 0 (e St 31 bty o Ty

162



Japan's Edo-Tokyo Region Mapped and Interpreted with GIS

» Changes in Population
* Landscape Fragmentation
» Some Key Benefits of GIS

+ Population changes by half-decade from 1903 to 1918, then
1920 to 1995

» Preliminary mapping of fragmentation of land by creation of
blocks bounded by streets, railroad tracks, rivers, canals, etc.

+ Some thoughts on key benefits of using GIS for recording,
visualizing, and interpreting spatial history

Dr. Loren Siebert University of Akron siebert@uakron.edu
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Population Change in Tokyo Prefecture

During World War Il
a T "
BOER Ry
AL |
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$1
+ 4 2
First years (1940-1944); Final year (1944-1945):
Shift from city to central lowland Many deaths in city, as well as shift
areas of prefecture from city to more-distant hill and
mountain areas in prefecture (and
elsewhere)
Some Key Spatial relationships among various
historical geographic and related spatial
Benefits of phenomena can be recorded, visualized,
GIS for and interpreted.
Historical Both qualitative analysis using human
: pattern-recognition skills and quantitative
AnaIYSIS analysis using underlying spatial

geometry are possible.

Metadata about data sources can be
recorded for each entry or group of
entries, then used to reveal uncertainties
in visualizations and interpretations.

GIS enc
researcher to attempt to find missing
information and resolve conflicts.
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Population Change in Tokyo Prefecture,
1920-1925

ibution of ion from shit i areato
new suburbs after Great Kanto Earthquake of 1923
Development of new suburban rail lines
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Landscape
Fragmentation
in Tama Area
of Tokyo
Prefecture

Polygons represent
fragmentation by roads,
rivers, and rail lines
during 1900s.

“Fragmentation” is based
on features shown in
once-per-decade series

of 1:50,000-scale
topographic maps.
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