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Vietoria Falls

located on the border of Zambia and Zimbabwe
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(He1) Ancient tomb
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(Hel) Ancient tomb

Mid-Ancient tomb Period (around the 5th century)
Earth transportation and embankment )
Determining direction. distance. angle. etc
Introduction of iron tools. ete

Galoulation of earthwork volume and l|abor volume. eto
Technology introduced from the continent and Korea
The Oyama Ancient tomb burial mound is approximately 480 meters long and 30 meters high

The Oyama Ancient tomb
Length: 480m. Height: 30m
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(He2) Ancient tomb

(He2) Ancient tomb

Ancient tomb

Gonstruction Tools

1 Hoe and plow were used for excavation
@ In addition to wooden tools, iron tools were also used

@ Use (Mokko)a loader or a hoist to transport the soil
i
@ A sled was used to transport the sarcophagus

Horizontal ruler plow




(He3) Ancient tomb

(He3) Ancient tomb Ancient tomb

Gonstruction Tools
@ lUse (Mokko)a loader or a hoist to transport the soi
Earth-transporting tool
(1 Made from woven rope. bamboo. or vines

@ Used by people to carry on their shoulders. on their backs. or by hand

Mokko
woven rope, bamboo, or vines




(He4) Ancient tomb
(Hed) Ancient tomb

Ancient tomb

Construction Tools
@ A sled was used to transport the sarcophagus




(He5) Ancient tomb

(Heb) Ancient tomb

Design Technology

(1) The Oyama Ancient tomb reaches a maximum height of 30 meters.
@) The load on the ground from the fill exceeds 50 tons per square meter.
3@ This is the same load as placing a 12— to 30-story reinforced concrete building directly

on the ground.
A geologically sound location was selected.

@
® To support the enormous weight, the mound is raised in three tiers.
® The angle of each tier is within the angle of repose of the soil.

@ Ancient tomb

1m




(He6) Ancient tomb

(H6) Ancient tomb

T The outline was actually drawn on the ground
The squares were divided using stakes and ropes.
Ancient tomb

Surveying Techniques

are three—-dimensional structures consisting of horizontal and sloped surfaces.
The horizontal surface was determined by filling a ditch or wooden tank with water.
Angles were calculated using a triangle with a base and height.

The unit of length was based on the length of an adult s outstretched arms (fathom).

7) Each plot was 19 times the length of a man's outstretched arms (160 cm).
Ancient tomb
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Stakes and ropes
160m

=
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(He7) Ancient tomb

(He7) Ancient tomb

Slope Protection
Oyama Ancient tomb
1) Soil compaction: The mounding took place over a long period of time.
@ The slope was covered with large boulders the size of a cat or dog's head.
Ancient tomb

large boulders




(He8) Ancient tomb

(He8)

Creative Beauty
M Ancient sailors heading for Sakai Port

@A huge burial mound (shining white)

Ancient tomb




(He) Ancient tomb

(He9) Reservoir

Construction of reservoir

(1 Created by damming a small valley or stream.

@ Built on flat ground, these so—called “saraike” ponds (plate ponds).

3 Reservoirs built in ancient times have been renovated many times throughout their
@ The dam height is less than 2m.

&) The dam length is 100-250m.

® The water storage capacity is 1,000-40, 000m3.

7 The dam length is longer than the dam height.

@

@ The dam is curved, with many being two—, three—, or four-sided.
Ny —“small valley
_x_k /.—'
erosion
® 3 ®

long history.




(He10) Reservoir

Fond Construct ion
Fond Structure
bncient Fonds

(He10)

Reservoir




(He11) Reservoir

(H11) Reservoir

History of Water Intake Facilities and Spillway
I Water intake facilities for taking in water
@ Spillway for releasing water when the river is full
@ The water intake facilities are made by cutting a pine log in half lengthwise, digging a groove

in one side of the log. and then stacking the two logs together to form a “spout pipe”

that is then plugged with a "spout rod
@ The spillway is built by digging an embankment at one end of the levee

waterway




(He12) Reservoir

(H12) Reservoir

History of Water Intake Facilities and Spillway
(I Water intake facilities for taking in water
@ S$pillway for releasing water when the river is ful
3 The water intake facilities are made by cutting a pine log in half lengthwise, digging a groove

in one side of the log. and then stacking the two |logs together to form a "spout pipe”

that is then plugged with a "spout rod. ”

@ The spillway is built by digging an embankment at one end of the levee
Structure of the Sluice Pipe (gutter pipe)

Hole in the Sluice Rod(gutter rod)

Gombining

waterway

spil lway

G
:\_/' :&/-

mirined Sluice Pipes (gutter pipe
{Gross-Section)




(He13) Reservoir

(H13) Reservoir

History of Water Intake Facilities and Spillways
Wooden culverts are praone to rot

To prevent this. a water reservoir was installed at the

Measures were taken to prevent
Instead of rotting wood.

very end of the culvert

rot. such as keeping the culvert constantly submerged

Stone was also used after 1854

However. the problem of water l|leakage from joints remained
The fundamental solution was the

Q@G ® e 6

introduction of reinforced concrete pipes

Gomhining

% T o

1) Wooden culverts

& Stone gutter @ Reinforced concrete pipes




(He14) Reservoirs

(H14) Reservoirs

History of Water Intake Facilities and Spillways

Construction of Embankments

@ Embankments are constructed by transporting and tamping soil.

@ In the past, tamping embankments was done with sticks or pestles.

@ Many workers were forced to move back and forth, stomping the soil with their feet.

@ The greatest challenge in embankment construction was flood control during construction.

® Many construction failures were due to this.

® Even today, when building large dams, temporary drainage channels are installed prior to the main construction.
@ While it is possible to divert floodwaters or remove them with a "bottom drain" in small reservoirs or basins,
this was nearly impossible in large reservoirs that dam the main stream of a river.

©® The middle section was left as a water supply until the end, and then closed off all at once.

The center of a levee, built in a short period of time, was always a weak point and often led to its collapse.

)
4)

(He1@4) Reservoirs

Eal
iy

et Mt

orting and ]
amp sticks or pestles.
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(He15) Reservoir

(He15) Reservoir

History of Water Intake Facilities and Spillways

Construction of Embankments

(1) Embankments are constructed by transporting and tamping soil.




(He16) Reservoir

(He16) Reservoir

History of Water Intake Facilities and Spillways
Construction of Embankments

(1) Embankments are constructed by transporting and tamping soil.

@ In the past, tamping embankments was done with sticks or pestles.
.::3;‘:

Many workers were forced to move back and forth, stomping the soil

with their feet. with their feet.

................
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(Hel7)Stone Bridge

Tsujun Bridge, a Stone Arch Bridge

Stone Bridge Technology
The Tsujun Bridge was built in Nagahara, Yabe Town, Kamimashiki District, Kumamoto Prefecture

Built between 1852 and 1854

Originally planned and designed by Yasunosuke Fuda
Stonemason Kangoro Hashimoto
The bridge is 75.6m long, 6.3m wide, 20.2m high. with an arch diameter of 28. 2m

B N

® A single-arch eyeglass bridge
() Three siphon water pipes (with a water flow rate of 15,000m3/day) are buried,
| (8 The bridge surface is designed for both pedePtrian and horse traffic. JJ

\_ 75. 6m ) |~
T T
e

20, 2m high

arch|diameter of 24.2m
|




(He18)Stone Bridge

(He18) Stone Bridge

Tsujun Bridge., a Stone Arch Bridge

Stone Bridge Technology

Combined arch bridge and siphon technology

@M 29m above the riverbed

@ To cross the waterway, an arch bridge and a siphon were used in combination

@ Various simulation experiments were conducted on the arch diameter and siphon height

=

@ Drop of 7.6m, rise of 5. 9m

=

Water passage culvert

| Culvert 126.9m
length 75. 6m

Bridge




(He19)Stone Bridge

(He19) Stone Bridge

Tsujun Bridge, a Stone Arch Bridge Plaster holes
Stone Bridge Technology Plaster grooves
Water-Resistant and Earthguake-Resistant Design
1) The water pipes are able to withstand tremendous

water pressure.
@ High-quality stone is cut straight-grained.
3 A 30cm square water hole is dug in the center,
and the blocks are connected.
To prevent water leakage from the joints,
grooves are cut into the stone surface.
A special plaster made from a mixture of soil, sand, in case of water |eakage.
shell ash, salt, and pine needle juice is then filled and hardened.
Wooden pipes carved out of pine logs are fitted into each water pipe in four places.
They serve as buffers against earthquakes and other damage.
The water flow rate of each of the three water pipes can be individual ly adjusted.

A water outlet in the center of the bridge allows sediment and other debris to be expelled

from the pipes.

roove 15 a spare hole

Bw® OO

&

The slope and curve of the siphon drop and upwell ing sections prevent direct water pressure
from being applied to the bridge.

@ The design was achieved through repeated detailed studies using models.

The outer grooves are spare holes for when water is passed through.
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(He20) Stone Bridge

Tsujun Bridge, a Stone Arch Bridse
Stone Brideze Technologw

Construct ion Technigues
{0 To build an arch bridee, first shoring iz erected.

@ Cut stones are placed on both sides of the shorins,

@ to create the most important part of an arch bridze,
the shoring.

@) These shoring stores are 90 cm thick.

& lUneven stores called chain stores are placed between ®
the shoring stones to strengthen the side stone walls. &

& To further strengthen the bridze,
@ stone sheath walls, modeled after those
of Kumamoto Castle, are erected.

The bases of the shoring stones are wrapped
and reinforced.

(T Coming from intake ®& Backing stones (all square stones)

@ Chain stone (@ Base iz large bedrock
@ (Hanging stones are used at the edze of the ring stone)

@) Ring stone Cut store wall

® Cross section

Water flow rate (15,000 m3/day)
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(He21) Stone Bridge

Tsujun Bridge, a Stone Arch Bridge
Stone Bridge Technology

Construction Technigues

Shoring Design Drawing: Wooden framework (shoring) used in the construction of the arch bridge.




(He22) River-Crossing Waterway

(He22) River-Crossing Waterway

Gross-section of the Momono River near Batou
A

River—Grossing Waterway )\ﬁ B /;I:_
a0 il

Siphon Technology Used Since Ancient Times

=

) 0 &

which flows through northwestern Saga Prefecture

@ Designed by Hyogo Narutomi.

® Built in 1611

& The Momonogawa area is located higher than the
Matsuura River. making it impossible

to extract water

@ Utilizing the topography of the Matsuura River
which curves upstream.

@& A weir (a dam) was located upstream on the
opposite bank., and the water taken from this was

channeled across the Matsuura River via a siphon
across the river

@ Two siphons. one large and one smal |
were installed side by side. each serving
two settlements with different irrigation areas

) Siphons are used when a waterway is interrupted by a river or valley
| A vertical U-shaped detour is used to transport water I
I A siphon called Batou is located on the Momonogawa River., upstream of the Matsuura River,

Upstream

iver—tirossing Waterway

Yo _ ,'?‘,
Map of the Mumunugawakﬁa:uu Area




(He23) River-Crossing Waterway

(HF}23) RiVﬁr_CrUSS | ng water'ﬂay Cross—section of the Momono River near Batou

A
River-Crossing Waterway fﬁ%;gﬁy B ;;;%::::
Siphon Technology Used Since Ancient Times i Upstream
Structure of the Siphon

S

|

M =

The siphon section was replaced with a concrete pipe in 1928. Downstream

Until then, a system consisting of about 50 connected buckets was used for a long time
The upstream rising section of the siphon section is twice as long as

the downstream rising section.
The siphon section, laid on the riverbed. is covered with sturdy stone paving to protect
it from the flowing water.

®

©

The river washes over this stone paving as it flows downstream.

®
Nomowmogawasarea
@ @B 33~“w'

o

The siphons are butted in the middle.
Structure of the Siphon

(&)

o

A
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(He24) Tunnel Waterway

(He24) Tunnel Waterway

Tunnel Waterway. Hakone (Fukara) Irrigation Ganal
Drawing Water from Lake Ashi
I The Hakone Irrigation Ganal (Fukara Irrigation Ganal) was completed in 1670

1

b

@ It conducts water from Lake Ashi (Kanagawa Prefecture) to Susono City.
Shizuoka Prefecture through a 1.280-meter—long tunnel

a a .
Lake Ashi - H = Fukara Tunnel Profile
: : e e Plan view
Starting point of Fukara Tunnel o =
Y —
ay Qo
i —_
ol IEI_
o= o
b ")
= o = =
bo 2 i - o i
f ZFukara Irrigation Ganal Fukara Tunnel x> B
cu,/lr = =3 i
= o =
it
Lake Ashi Water/Level Longitudinal section &
[1723. Om Breath Hole =
i Concrete S
=
confluence LT

Tip of Cgnerete Retai

1

Breath Hole

WatE&KEfuge

Average Slope 1/30
oM 1k280_3M




(He25) Tunnel Waterway

(He25) Tunnel Waterway

Tunnel Waterway., Hakone (Fukara) Irrigation Canal

Surveying Technigue

) Construction began in 1666 by excavating both entrances from the Lake Ashi and Fukara sides.

E‘ Construction surveys

were conducted using Kojiri Pass, which overlooks both entrances,

as a reference point to determine the elevation difference between Lake Ashi and the Fukara side

and the overall grad
3 Based on the total d
@ The total length of

ient.
rop of 10m between both entrances and the total length of 1. 280m,

1, 280m,

B The tunnel gradient was estimated to be 1/130.

® Currently, a drop of

gy

approximately 1m is observed in the center of the tunnel.

7 1t is unclear whether this is due to construction error or calculation.

Lake Ashi Water/Level
N723. 0Om

Concrete

Tip of Cgnerete Retai

WatE{MEfugeE

&

ON

Average Slope 1/30

Longitudinal section
Breath Hole

confluence

ng

Breath Hole

Kanagawd Prefecture
Shizuokka Prefecture

nint nf Fukara Tunnel

1280, 3N
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(He26) Tunnel Waterway

Tunnel Waterway, Hakone (Fukara) Irrigation Canal
Excavation Technigue
The excavation direction was apparently checked daily at the excavation site using lanterns
Pickaxes and chisels were the primary excavation tools.
The geology was dominated by tuff.
The construction involved faults, fractured zones, landslides, and springs.
The route snakes in plan view.
Excavation was carried out while avoiding hard rock.
Excavation was carried out while making corrections.

The tunnel has a drop in the center.
A vertical shaft, likely for ventilation, located approximately 150 meters from both entrances.

In 1670, the tunnels were joined below Kojiri Pass.
) It took four years and a total of 834, 000 people.
i
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Characteristics of Kazusa—bori

M
(2) Kazusa region, Chiba Prefecture

@ Established in the mid-Meiji period (1868

Artesgaﬂﬂfﬁllfffﬁfﬁff
C:;ﬁ,;ff’FﬁﬁT;;f}mmso bamboo)

@

Dependence on rainwater for irrigation

(He27) Well

==

——

to 1
o

\\

9

LIRNKI]

==
%#

Suiko ]

b i1y

Handle Afon

| 2

I pe

moso bamboo)

= %:
/ /X Higo
T 3-!1-;;: ]
(a8
= Wor kbench _ :
I _E \ O 2214 ::_::_HE:‘ Fi 2 ]
"?:R |Il,r.:r{-: r i ol )
T [
T [T c lay Puddle




(He28) Well

Characteristics of Kazusa-bori

(I An artesian well is made by digging a narrow hole

from above ground using an iron rod or other tool.
@ It allows groundwater to flow naturally.

@ A distinctive feature of Kazusa-bori
(moso bamhoo)

in the ground

& the use of small pieces of bamboo called Higo

to connect the digging tool, which gets longer as the digging progresses.
Kazusa-bori' s use of Higo (moso bamboo) makes it lightweight,

@1
& Furthermore, the highly elastic Higo (moso bamboo) can be rolled up.
®

This leads to significant labor savings, allowing two to three people to dig a depth of over
over 400-500 meters. Handtesiron pipe

% Sui
; 1 Tl
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1

g0 (moso bamboo)
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(He29) Well

Characteristics of Kazusa-bori|
M Drilling using an iron pipe
@ Repeated dredging of the excavated waste using a Suiko
@ Clay water is injected during drilling.
@ The clay water in the hole is pressurized and forms a film of fine particles on the wall

as it seeps through the wall into the strata. protecting the hole wall.
® This flpats the excavated waste, enhancing the effectiveness of dredging.
® This technique is similar to modern boring technigues.

(7) Once the well is dug, a bamboo trough is inserted to protect it.
Handdes#1 ron pipe
Sui
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(He30) Paddy Field Drainage, Underdrainage
Underdrainaze in the Edo Period{1B03 - 18B6%3)

{1 Orainage of cultivated land is one of the most important agricultural technigues

tfor promoting crop growth.

& From around the end of the Edo period(1803 -1868), underdrainaze techniques,
in which underground trenches were dug to drain water, became widespread.

3 Underdrainage at that time had many drawbacks, such as water not being able to drain
if the field had unevenness, and had to be constructed for each paddy field or by individuals.

3 X& Orainage for cultivated land
9 y
=Y . 17
-‘&’ﬁ, Ditches l!}!f
dy ' :
= 4 2
A TS <S>




(He31) Paddy Field Drainage, Underdrainage

Paddy Field Drainage and Underdrainage
Tomita Jinpei

@ © & W o

&

Tomita Jinpei was born in Toride Village. Kikuchi Gounty. Kumamoto Prefecture
In the land price survey that served as the basis for the land tax reform,
he noticed that drainage conditions led to differences in land price grades
and worked to establish underdrainage technology to promote drainage of cultivated land
In 18384 (Meiji 17). he invented the retention well
He enabled free flooding and drainage of paddy fields, creating the basis
for today s simplified drainage system
Furthermore., in 1903 (Meiji 36). he invented the water gate clay pipe. which allowed
for free regulation of groundwater drainage and
allowed for drainage over an even wider area

o+ ructure of a well Water lockt clay pipe Gulvert drainage

Hed2 Hed3

He 34




(He32) Paddy Field Drainage,

Paddy field drainaze, culwvert
Tomita Jinkei

Structure of a well
b trough is placed between the stop and outlet to drain

are plugged to store water in the paddy field.

Ground S

13hcm-150cm

SR ,""

Diameter?bhom

©
oy

0[,"'.?3.

Underdrainage

water, and both ends

Outlet .-~

-

Structure of a well




(He33) Paddy Field Drainage, Culverts

Rice Field Drainage. Gulverts
Tomita-8tyle Water lockt clay pipe

1. Flatland Water lock
Used for backflow drainage and areas with no elevation difference
2. Standard Water lock
Used for areas with an elevation difference of 4-5 sun (13.2-16.5 cm) or more

3. Structure of Water lock clay pipe

¥y pipe

lock clay pipe

sy
Inner Lid




(He34) Paddy Field Drainage, Culvert

Rice Field Drainage. Culvert
Tomita-style culvert drainage
Cross—Section of Drainage Area

T Culvert with 7.2m spacing

SSESEESESEEEEE:

@ Culvert with 10.8m spacing
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@ Culvert with 14. 4m spacing
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Rice Field Draina

(He35) Paddy Field Drainage, Cul

ge, Gulvert

Water lock water gate
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@ Water gate
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@ Water level adjustment sluice

Water gates
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(He36) Reclamation

Greating Farmland, Reclamation
Sea Reclamation and Lake Reclamation

. i ’ ' '
1) There are two types of reclamation: sea surface reclamation and |ake reclamatian
@ Sea surface reclamation. which involves enclosing coastal tidal flats
or the sea surface with levees, was often carried out in the inland seas of western Japan
where large tidal ranges expose vast tidal flats at low tide

@ Lake reclamation. which involves removing inland water from |akes and ponds.
was primarily carried out in eastern Japan. where there are many lagoons




(He37) Reclamation

(He37) Reclamation

Greating Farmland, Land Reclamation

Sea Reclamation and Lake Reclamation
Devel opment of Levee Gonstructiaon
OlUntil the Early Edo(1603 - 1868) Period
(1)Sea reclamation took place in areas with significant |land mass
near the mean high tide level of spring tides

@levees were made of stacked sumo rings.

@) Bamboo baskets filled with soil

@ Pine log stakes were driven into the ground at regular intervals,

with bamboo or bamboo woven into the core to form the levee. and then piled up with soil
OFrom the Mid-Edo Period

B The area covered up to the mean high tide level of neap tides.

& The surface of the levees began to be protected with masonry
OBy the end of the Taisho Period (Taisho Period (1912-1926)) .

T Deepwater levees were constructed. and their surfaces were protected with concrete blocks
OAfter the end of the war (1945).

@& The sand pump method was used for the rear embankment

OFrom the mid-1950s (1955-1964) .
@ Gentle slope embankments paved with asphalt began to appear
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(He38) Reclamation

Creating Farmland, Reclamation
Sea Reclamation and Lake Reclamation

Development of Levee Construction
Edo Period (1603 - 1868) Reclamation Levees

(pine logs)

Embankments

[T




(He39) Reclamation

Creating Farmland, Reclamation

(He39)

Sea Reclamation and Lake Reclamation
Development of Levee Construction

Modern Tide-Blocking Levees

Reclamation

Embankments

Rubble stone (Debris ) (to prevent levee subsidence(sinking) and collapse)
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(He40) Reclamation

Creating Farmland, Reclamation
Sea Level Reclamation and Lake Reclamation

Drainage Methods
M From the mid-Edo period (1603-1868), when reclamation projects extended
to tidal flats below sea level, tidal stop works became necessary.
@ A tidal stop work involves creating a tidal entrance/exit in a dike and then quickly closing

it off at low tide as the final step in embankment construction.
@) In case of embankments were built near the mean high tide level of neap tides,

e

this was relatively easy and quiek, using materials such as sumo rings stacked on top of each other.
@ From the late Meiji period (1868-1912), as the project expanded to sea level,
square timbers were inserted between the supports to create a corner stop.

& Meanwhile, for lake and marsh reclamation projects, natural drainage methods were used,
such as digging canals, until the mid-Meiji period (1868-1912).

® From the late Meiji period (1868?1912). mechanical drainage methods
using drainage pumps were adopted.
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(He41) Reclamation

Greating Farmland. Reclamation

Sea Level Reclamation and Lake Reclamatian
Reclamation Embankmen

Sea Land Reclamation Embankment Sea Land Reclamation Embankment Sea Land
e Doean

2

2 (M
% R342 RE43
140 186

Method using a receiving channel Reclamatiaon | and reclamation

and drainage pump Qﬂ—w
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(Hed42) Reclamation

Greating Farmland. Reclamation
Sea Level| Reclamation and Lake Reclamation

Reclamation Embankment Sea Land
A pump dredger excavating a drainage channel

* Pump dredger * Dredging work(Direct Landfill)

* fredging work
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(He43) Making a Map

(Hed43) Making a Map

Making a Map
Creating a Map of Japan
(M) Ino Tadataka was born in Oseki Village, Yamabe County, Kazusa Province
(Kujukuri Town, Sanbu County, Chiba Prefecture) during the mid-Edo period (1603-1868).
@ He began his surveys in lzu and eventually expanded to Kyushu and its surrounding islands.
After 17 years, he completed the entire survey of Japan in 1816 (Bunkal3) at the age of 72
@ Based on this survey, he began creating a map of Japan. Takahashi Kageyasu completed it in 1821
(Bunsei 4), three years after his death, and presented it to the
@This map. known as the "Complete Map of the Great Japanese Coast”™ or “Ino Map,”
was the first accurate map of the entire country of Japan
The “Ino Map” was produced in three versions: large (1:36,000), medium {1:216,000),
and small| (1:432,000).

Ino Tadataka

©
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Making a Map
Greating a Map of Japan
Precise Surveying Technigues
) To confirm the length of the meridian. Tadataka planned to measure it all the way to Ezo
(Hokkaido). Starting in 1800, he walked from Edo to Ezo over 180 days
@ From his measurements between Edo and Minnaya on the Tsugaru Peninsula, he determined

that the length of one degree of the meridian was 28 ri 2 bu (110.85 km). which is roughly
the same as the current calculation of 111 km. demonstrating the astonishingly precise measurements

he Ancient World
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Precision Surveying Technigues

(He45) Making a Map

Surveying Instruments of the Time

o
T Gircular Ruler

& Boundary Line

@ Carpenter’ s Ruler
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Precision Surweving Technigues

(HedB) Making a Map

Gurvering Instruments of the Time

@ Parallelozran
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(Hed47) Making a Map

Precision Surveving Techniques e
Surveving Instruments of the Time
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Measuring Land, Land Survey
Mationwide Standards

() Land survevs are used to calculate cultivated land. An important purpose is not just to measure

itz area, but also to determine the amount of tax and labor based on that area.

& & famous example of land surveving is the so-called "Taiko Land Survev” conducted by Towotomi

Hidevoshi in 1594 and 159%.

3 This survey appears to have unified standards nationwide and implemented stricter measures

than previous survewvs.

@ To standardize measurements, 1 ken l(approximately 1.8 m) was set at B shaku 3 sun,

and 1 tan (approximately 10 a) was set at 10 se = 300 bu, with the amount bazed on the Kvoto sho.

& The classification of fields and their rark (upper rice paddies, middle rice paddies, etc.)

was determined, and the standard productivity of the cultivated land was expressed in kokudaka

(rice paddies). A fixed annual tax was then levied bazed on this.
1 a =1 dam? (square decameter) = 100 m2

0
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Measuring Land, Land Surveying
Nationally Unified Standards

Creating Registers

M) The land survey ledger created during the land survey clearly listed the hamlet,
(approximately 100 acres), koku (approximately 100 koku),

@ It served as a forerunner of the basic cadastral register.
O Address of each parcel
of land

grade, tan
and cultivator for each parcel of land.

O Grade

Oland area

OKokudaka (rice yield)

O Landowner are clearly
indicated for each plot.

i
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Measur ing Land, Land Surveying
Surveying Techniques
M Land surveying involved the use of various tools,

to determine direction,
"thin bamboo sticks” placed at the four corners of the plot as guideposts,

(a sgquare pole) and "shakujo” (a staff) as units of length.

including a "small sguare instrument”

X

@ "mazao”
@ The specific area was calculated by basically placing the area into a single rectangle.
5 For circular cultivated land, the area was calculated from the c¢circumference
or diameter of the circle.
® To prevent measurements from exceeding the actual size due to slack in the rope,

an error correction called “rope slack™ was also used.
7 Shakujo
@ Bonten Bamboo .

(T Kohogi B Jushi
Small Sguare S o

@ Bundoki (measurement scale)
5. 3 Hosomitake (four poles)
needle@

Hy
ruler === ruler 5ﬂ}}r ; ® Kanzao
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Measurineg Land, Land Survewing

Surveving lechnigues
(I Kohogi: A& tvpe of tool used in surveving during the Edo period to measure direction.

@ Bundoki(measurement scale), nesdle, ruler, and ruler: Drafting tools.
(3 Hosomitake (four poles): Bamboo poles with bundles of straw attached to the tops, set up
at the four corners of the cultivated land to be surveved az targets.
@ Bonten Bamboo: Four bamboo poles with paper strips attached to the ends, set up between
sach Hosomitake. They are used to measure the interior and exterior dimensions of land, and as

targets for stretching ropes vertical lv and horizontal |w,

through the three bamboo poles in front and behind.
& Jushi: A& method of measuring the area of land.

& Kanzao: & bamboo pole used to measure length (especially one ken) in land surveving
and construct ion.

71 Shakujo: Uszed to measure the length of land.
Mizunawa: Mizunawa is stretched vertical lv and horizontally to measure length.

S
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Measuring Land. Land Surveying
Surveying Techniques
) Kohogi: A type of tool used in surveying during the Edo period to measure direction
@ Bundoki (measurement scale). needle. ruler. and ruler: Drafting tools

@ Hosomitake (four poles): Bamboo poles with bundles of straw attached to the tops. set up
at the four corners of the cultivated land to be surveyed as targets

D Kohogi @ Bundoki (measurement scale) @ Hosomitake (four poles)

SmaIIlSquare
needle
?}j% Drafting ‘uuls
ruler
ruler
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Measuring Land, Land Surveying
Surveying Technigues
@ Bonten Bamboo: Four bamboo poles with paper strips attached to the ends, set up between
each Hosomitake. They are used to measure the interior and exterior dimensions of land. and as
targets for stretching ropes vertically and horizontally,

through the three bamboo poles in front and behind. @ Bonten Bamboo
® Jushi: A method of measuring the area of land.

& Jushi
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Measuring Land. Land Surveying

Surveying Techniques
® Kanzao: A bamboo pole used to measure length (especially one ken) in land surveying
and construction

@ Shakujo: Used to measure the length of land
@& Mizunawa: Mizunawa is stretched vertically and horizontally to measure length

® Kanzao @ Mizunawa:

@ Shakujo
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Measuring Land., Land Surveying
Surveying Technigues

@ Kohogi
Small Sguare

ﬂ;};j/e @
=22 %

® Jushi

@2 Bundoki (measurement scale)

@) Bonten Bamboo
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Measuring Land, Land Surveying
Land survey Ej 3 Hosomitake

@ Bonten Bamboo
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Early Modern Rural Planning (1573-1868)
The Ideal Image of the Early Modern Rural Yillage
T The “Seiryo—ki,” written at the end of the Middle Ages, states,

“The residences of the upper classes are surrounded by mountains,
@ with rice paddies in front, a stream on the left, and fields on the right,

@) without many of the land belonging to the parents, they cannot cultivate as they wish.”
@ This well-defined village structure, which follows the topography
from forests to rice paddies, is well-desecribed.

The ldeal Image of Early Modern Rural Life

R

(T) Rice Fields (Plan)
@ Residential Land @ Fields
@)| Foregts

(Cross—Sectian)
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Early Modern Rural Planning (1573-1868)

The ldeal Image of the Early Modern Rural Village
The lIdeal Image of Early Modern Rural Life

M Rice Fields

(Plan)

@ Residential Land

3 Forests

(Gross—Section)

G

The Farmhouse Style Promoted by Chara Yugaku
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Early Modern Rural Planning (1573-1868)
The Ideal Image of the Early Modern Rural Village
The Ideal Image of Early Modern Rural Life

<2233 Forests

The Farmhouse Style Promoted by Ohara Yugaku
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Tsubokaricho
(U "Tsubokari” is a method of harvesting rice in an area of 1 tsubo (1.8%1.8=3.3 n?) and using this
as a basis to estimate the total wield.
@ During the Edo period, it was used as a method of determining annual tax pavments.

AMter the Meiji Restoration, following the land tax reform. it was used to calculate rent
pavments between landlords and tenant farmers and to survev crop wields for allocation of supply

& Currently, it is only used to survev crop conditions.

harvesting rice

if

1.8m

.3m

1

area of 1 tsubo (1.8%1 .8=3.3 n?)

5 57
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Tsubokaricho
(D) This Tsubokaricho reveals trends in rice vields in the early modern and modern periods.
@ The rice vield per 1 tsubo (approximately 3.5 square meters]) has

increased approximately 2.5 times over the past 180 vears.
(2 Based on the rice vield per 10 ares in 1987 (Showa 62), which was approximately 600 ke,
@ Approximately 180 vears ago, during the Bunka era (18077,

approximately 250 kg of rice was harvested.
& Rice wields during the Edo period (1B03-1868) were by no means |ow.

B Since then, rice vields have graduzally increased with the introduction of improved varieties
and new cultivation techniques.

' In terms of variety zelection, indigenous wvarieties
were used until the mid-Meiji period (1868-1912).
Improved warieties have been introduced since the early Showa period (1926-1989).

@ In recent vears, field improvement has been carried out, 600ke
eliminating the differences between fields and the vield =zap.

T tan = 10 ridges = 300 tsubo = approximately 10a = approximately 1,000m2.

The unit of land size (area) is "m2” 2h0kg
(:E%%%%% rice vield
Rice bales (each bale weighs 10 ares 18UESh 1987
approximately B0 kilozrams) Edo Meijichowa
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Grid-Based Planning and Technology
M Plotting land and organizing its ownership and use, |ike Japan's grid system,

has been widely adopted throughout history.
@ In ancient Rome and its colonies, the centuria (centuries) were used. A sguare plot of land
approximately 710m sguare was subdivided into 20x20 sections, and four of these
were grouped together for land allocatiaon.

The ancient Chinese systems of Qianmo and Jin-tian land divisions were similar.
I More recently, the township system implemented in the United States

(6 miles = approximately 9. 7km square and its 36 equal sections)

The colonial divisions of Australia were implemented in accordance with British land policy.
Colonial divisions modeled on the township system are widespread in Hokkaido.

7 These parcels were established as settlement and development progressed.

(B &9

@®The complexity and volume of land policy and parcel setting procedures increased.
@A need for regular, uniform parcels arose.

0These parcels formed an important framework for regulating disorderly settlement
and developing orderly new villages in newly developed areas.
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Grid-Based Planning and Technology

I Plotting land and organizing its ownership and use, |ike Japan's grid system,
has been widely adopted throughout history. 6 cho . .
(approx. 654m) | 1!
Grid System
tsubo
2 rows 1 ri 2 row 2 ri & 1 ri = 36 tsubo
2 rows O
(L]
1 cho
(]
.
L]
1 row 2 ri
1 row
2 ri
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Gr id-Based Planning and Technology
@2 In ancient Rome and its colonies, the centuria (centuries) were used. A square plot of land

approximately 710m square was subdivided into 20x20 sections, and four of these
were grouped together for land al location.

Ancient Rome Centuria (Hundred-Year Fields) in the Colonies
Land Allocation

Approximately 710 m
Land Allocatign
20 x 20

20 x 20
Land Allocatio

753 BC - 476 Approximately 710 m
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Grid-Based Planning and Technology
@ More recent |y, the township svstem implemented in the United States

(B miles = approximately 9.7km sguare and its 36 egual sections)

Township Bvsten

approximately 9.7 km square

36 epual parts

B miles

B 4i|es = approximately 9.7 kn slquare

Wodern fmerica

1776-1345

[
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Grid-Based Planning and Technology
Orientation Method

@ Ildeally, grid divisions should be aligned in a straight line from east-west to north-south

@ Calendars and astronomical documents were introduced from China
and Korea around the 6th century. Among them,

@ The Zhouli includes a method known as the “Nikki method, ™ which involves erecting a measuring
pole on the ground, drawing a circle around it, and marking the points where the shadows

of the rising and setting sun intersect on the same circle. Connecting these two points vields

the east-west line., which is then bisected and connected to the measuring pole to obtain
the north-south line. Morning

Evening
o) L

East ‘ "
1/

6th century
— North
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Grid-Based Planning and Technology
Orientation Method
3 The Zhouli includes a method known as the "Nikki method,” which involves erecting a measuring

pole on the ground, drawing a c¢ircle around it, and marking the points where the shadows
of the rising and setting sun intersect on the same circle. Connecting these two points yields
the east-west line, which is then bisected and connected to the measuring pole to obtain

the north-south | ine. Morning

Eveni;i§ %:}

:
Il
'

'

South :

‘ West

6th century  MNorth

—
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(He68) Civil Engineering Works
Whether it was the construction of ancient tombs or the development of new rice fields.
these were all done by hand using hoes. spades. and mokko.
Because they were done by hand. there were naturally limitations on the scope and scale of the worl
Gonstruction projects such as digging waterways and building reservoirs were completed
in a relatively short period of time by gathering a large number of people
A scene of well digging is depicted in the "Taiman Mandala Engi”
{(written in the Kamakura period (1185~ 1333)). preserved at Taima Temple in Nara Prefecture

This is thought to be a typical example of civil engineering work carried out
in the development of manors. etc
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(He69) Civil Engineering Works
@ A scene of well digging is depicted in the “Taiman Mandala Engi”
{written in the Kamakura period{1185~1333)). preserved at Taima Temple in Nara Prefecture
& This is thought to be a typical example of civil engineering work carried out
in the development of manors. etc

Horizontal ruler
plow

A scene of well digging
(1185~1333)

——
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Kuro Kuwa Gumi (Black Hoe Group)

@ Farmers were conscripted to carry out large-scale construction projects.

@2 Civil engineering specialists also emerged.

3 In the mid-modern period, with the establishment of civil engineering contractors,
a group called the Kuro Kuwa Gumi (Black Hoe Group) emerged.

Kuro Kuwamono (Black Hoemen) excelled in using extra—-large hoes and carrying soil.
They excelled in working on flat land and were active in the development of new rice fields,

&=

such as the Inbanuma reclamation project.
B During the Edo(1603-1868) period, those involved in civil engineering works were
called Kuro Kuwa (Black Hoe) or Dokata (Dokata). Earth and sand were carried on

Kuro Kuwa (Black Hoe) or Dokata (Dokata).

Edo (1603 - 1868)

[ ]
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Kuro Kuwa Gumi (Black Hoe Group)

Kuro Kuwa (Black Hoe) or Dokata (Dokata)

by Mo

Edo(1603 - 1868)
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Civil Engineering Ships

Civil Engineering Ships as Seen in "Nogu Benri-ron” (The Theory of Agricultural Tools Convenience)
Dredging

(T) Okura MNagatsune, in “The Convenient Use of Agricultural Tools,”

@ introduces the civil engineering ship invented by Koraku Matsuemon as one that could be used

for new rice paddy development, port construction, and coastal embankment construction.
3 This ship was used to dredge sediment from the riverbed. Sand was scooped up with a plank.

| ifted up by a ship equipped with a pulley, and loaded onto a sediment carrier attached to it.

Edo (1603 - 1868)
| ]
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Givil Engineering Ships
Givil Engineering Ships as Seen in "Nogu Benri-ron™ (The Theory of Agricultural Tools Gonvenience)
Dredging
@ This ship was used to dredsge sediment from the riverbed $and was scooped up with a plank.

|ifted up by a ship equipped with a pulley. and loaded onto a sediment carrier attached to it

Edo(1603 - 1868)
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Civil Engineering Ships
Givil Engineering Ships as Seen in “Nogu Benri-ron” (The Theory of Agricultural Tools Convenience)
Pile Driving, Pile Pulling
@ The principle of a lever is applied
@ The pile driving ship is 7 fathoms (approximately 12.6 m) long and 7 shaku
(approximately 1.5 shaku) wide.
(3) The pile driving section is lifted up and driven down.
@ The pile pulling ship, with its tip over 2 ken (approximately 3.6 m) lonsg.
clamps the tip of the pile puller between the piles and pulls them up.

Edo (1603 - 1868)
|
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(He75) Civil Engineering Works

Civil Engineering Ships
Civil Engineering Ships as Seen in “Nogu Benri-ron™ (The Theory of Agricultural Tools Convenience)
Pile Driving, Pile Pulling

_;%—AQ:?L_%::%JJQ:

| m .. M
Edo (1603 — 1868
ﬂmﬂ [ |

0 100 200 300 400 500 600 700 800 900 10[00 1100 12|00 13P0 14p0 15p0 16D0 17P0 18j00 1900 20[00




(He76) Civil Engineering Works

(He76) Civil Engineering Works
Civil Engineering Ships
Civil Engineering Ships as Seen in “Nogu Benri-ron” (The Theory of Agricultural Tools Convenience)
Transporting Megal iths
(T When Koraku was 65 years old, he renovated the port of his hometown,
Banshu Takasago (Hyogo Prefecture).
@) He is said to have used stone fishing boats, stone boats,
and build a sturdy stone wall.
@

3) Stone fishing boats, also known as bottomless boats., were over 7 fathoms 4 shaku
7 shaku wide, and it is said that one potter’s wheel required four workers

We can see that fathom = 6 feet = 1.82880 m = 6.0349 shaku. Also,

1 shaku = 1/3.3 meter = 0.303 meters. 1 shaku = 10 sun = 100 bu. 0. 303 meters

and pulley boats to stack large stones

long and
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(He77) Civil

Civil Engineering Ships

Civil Engineering Ships as Seen
Transporting Megaliths

Engineering Works

in "Mogu Benri-ron” (The Theory of Agricultural Tools Convenience)
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(He78) Kitakami River Improvement Projects
History of the Kitakami River

History of Flood Control Projects

M Full-scale Tlood control projects on the Kitakami River are thought to have begun
after the feudal era.

@ Notable flood control projects include the river channel re-routing of the main Kitakami River

carried out by Date Sagami Munenao during the Edo period,

3 The subsequent river channel (present—day 01d Kitakami

River), the 0ld Hasama River, carried out by Date Masamune's vassal,
Kawamura Magobei.

These river works dramatically reduced flood damage in the lower Kitakami River basin,
spurring the development of new rice fields,

re-routing of the main Kitakami River
and the Eai Riwver,

@
®

Established a water transportation network for transporting rice produced
in the upper reaches to Edo.

Before the Keichoe Period (15

B After construction by
J6-1615) by Date Sagami Munenao

Edo period (1603 - 1868)

After the construction by
Magobei Kawamura (1575-1648)

After the Meiji period (1868-1912)

Hef 2
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(He79) Kitakami River Improvement Projects

Histary of the Kitakami River
History of Flood Gontrol Projects

Before the Keicho Period (1596-1615)

Dizumi

Hasamagawa
Sanuma

Maiva
Asamizu

ome

Yanaizu

Eaigawa Kitakami River

linogawa

Oppa River

Kanomata

Ishinomak

Ghanges i the Gourse of the Lower Kitakami River -
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History of the Kitakami River
History of Flood Gontrol Projects

Edo period (1603 - 1868)
After construction by Date Sagami MuRenao {(1577—1629)

Dizumi

Sanuma A Waiya
saquu Kitakami River
Hasamagawa “Tome
s Yanaizu
Eaigawa
linogawa

Oppa River

iE

Ishinomak i

é;l periud {1603 - 1868)
Ghanges s the Gourse of the Lower Kitakami River
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(He81) Kitakami River Improvement Projects

History of the Kitakami River
History of Flood Control Projects

Edo period (1603 — 1868)
After the construction by Magobei Kawamura (1575-1648)
Oizumi
Sanuma s o2 Naiya
RENIZY Kitakami River
Hasamagawa Tome .
_Yanaizu
Eaigawa Toyosatoh,
.x““ﬁlinngaw,
Wabuch i : Oppa River
Hirobuchi Pond % Kan-'atal
n
Ishinomaki
é;l period (1603 - 1868)
Changes 2 the Course of the Lower Kitakami River | |
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History of the Kitakami River
History of Flood Control Projects

After the Meiji period (1868-1812)

Oizumi
Sanuma Bl Maiva
sl Kitakami Eiwver
Tome

Yanaizu

Eaigawa
\ TTe-Haszama R Old K|{takami River
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History of the Kitakami River
History of Flood Control Projects
@ From the early to mid-Meiji period, low-water channel construction was primarily carried out
to develop a waterway network, ensuring a shipping route between Ishinomaki,
the river' s mouth. and Norioka.
@ As a result, the Kitakami River was utilized as a shipping route,
with steamships operating from Ishinomaki to Ichinoseki Gity.
@ From the late Meiji period to the early Showa period, following the flood of 1910 (Meiji 43),
@ In 1911 (Meiji 44), the first phase of the Kitakami River Improvement Works began,
excavating a new channel between Yanaizu and I inogawa River, widening the Qinami River
from Iinogawa to Oinami Bay,
@ and constructing the linogawa Movable Weir and diversion facilities (Tokinami-arai Weir
and Wakiva—-arai Weir) to the 0ld Kitakami River. The work was completed in 1934 (Showa 9).
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History of the Kitakami River

History of Flood Control Projects
After the Meiji period (1868-1912)
@ In 1911 (Meiji 44), the first phase of the Kitakami River Improvement Works began,
excavating a new channel between Yanaizu and linogawa River, widening the Oppa River
from linogawa to Oppa Bay,
B and constructing the Iinogawa Movable Weir and diversion facilities (Tokinami-arai Weir
and Wakiya-arai Weir) to the 0|ld Kitakami River. The work was completed in 1934 (Showa 9).
After the Meiji period (1868-1912)
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(He86 ) Kitakami Riwver

History of the Kitakami River

History of Flood Control Frojects
fifter the Meiji period (1868-1912)
T From the early to mid-Meiji period,

to develop a waterway network, ensuring a shipping route het ee

Improvement Projects
Tlshinomaki,

he river's mouth, and Morioka.

|ow-water channel construdtion was primarily carried out

Ishinomaki .,
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@& hs a result, the Kitakami River was utilized as a shipping rokfe,
with steamships operating from Ishinomaki to Ichinoseki City.
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(He87) Kitakami River Improvement PrUJects
History of the Kitakami River Of@‘e, '\
History of Flood Gontrol Projects ’%a%
Edo period (1603 - 1868) ’J"e
After the construction by Magobei Kawamura (1575-1648) ¢
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(He88) Kitakami River Improwvement Projects
History of the Kitakami River
Histary of Flood Control Projects

tfter the Meiji period (18EB-1912)

@ In 1911 (Meiji 44), the first phase of the Kitakani
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History of the Kitakami River

History of Flood Control Projects
After the Meiji period (1868-1912)
® and constructing the linogawa Movable Weir and diversion facilities (Tokinami—arai Weir
and Wakiya—arai Weir) to the Old Kitakami River. The work was completed in 1934 (Showa 9).

The linogawa Movable Weir
(formerly Kahoku Town)
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(He90) Kitakami

Histary of the Kitakami River

History of Flood Control Projects
fifter the Meiii period (1868-1912)

EConstructing the Tinogawa Movable Weir and diversion facilities

River

Improvement Projects

(Tokinami-arai Weir

and Wakiva-arai Weir) to the Old Kitakami River. The work was completed in 1934 (Showa 9).
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Tokinami Arai Weir

=

The purpose of this weir was to improve the Kitakami

River., prevent flooding
facilitate drainage. and regulate navigation

@ Planned in 1910. construction began in 1916, and it was completed in 1932
@ This weir uses an orifice—type system to divert a certain amount of water by gravity
@ 1t also has an overflow section that allows water to flow over it when the water level is high
i Tokinami Arai Weir
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Tokinami Arai Weir

@ This is a fixed weir. To divert a certain amount of water, a culvert runs underneath the weir.
This is called an orifice structure.

The water passage consists of 18 concrete culverts, each 0.94 meters wide, 1.35 meters high,
and 37 meters long
Stone paving is installed above this, and a fishway runs along the right bank.

Originally, a levee was planned to be built over the weir, but due to poor ground conditions,
construction was canceled and the weir' s size was reduced.

)

& W

&

Under normal circumstances, a certain amount of water flows from the culwvert
into the 0ld Kitakami River. However, during floods, water overflows the weir.

® Construction began in 1916 (Taisho 5) and was completed in 1932 (Showa 7).
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(He93) Kitakami

Tokinami Arai Weir

River Improvement Projects
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History of the Kitakami River

History of Flood Control Projects

Wakiya Arai Weir
A facility that separates the main Kitakami River from the 0ld Kitakami River,
A fixed weir with an orifice structure that allows water to flow through holes in the arai weir.
[t consists of six culverts, each 2.35 meters wide, 1.65 meters high, and 9 meters lons.
A fishway is provided on the right bank.
Under normal conditions, water is supplied to the OQld Kitakami River through holes in the weir.
During floods, water overflows the weir.
This reduces the flow into the Old Kitakami River and mitigates backflow into tributaries.
Construction began in 1925 (Taisho 14) and completed in 1932 (Showa 7).
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Wakiva Arai Weir

I Diversion facil ity

@ Hole in the weir (orifice: fixed weir) S okt | L
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Wakiva Lock
(1) The diversion of the Kitakami River resulted in a difference in water level between
the main Kitakami River and the 0ld Kitakami River.
@) Wakiya Lock was built to allow ships to navigate this difference in water level.
@ It is located on the left bank of the Wakiya Arai Weir.
@ It is 73 meters long, and the lock chamber that regulates the water level is 46.6 meters long
and 7. 8 meters wide.
B The gates are two-tiered, |ift-up steel| gates.
® Construction began in 1925 (Taisho 14).
(7) Gates and operating mechanisms installed in 1928 (Showa 3).
@® Completed in 1932 (Showa 7).
Wakiva Lock
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Wakiva Lock

M) Diversion of the Kitakami River — Water Level Differe
@ Ships navigate over the water level difference
3 Located on the left bank (7 Gates and Fating mechanisms installed in 1928 (Showa 3).
@ Total length: 73 m . ket length: 46.6 meters, width: 7.8 meters
(5 The ga are two-tiered, |ift~up steel gates. @ Completed in 1932 (Showa 7).
5 retruction began in 192 Taisho 14). 5@
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Wakiya Water Gate and Spillway Oizumi
T A water gate and spillway for regulating water volume. Sanuma PO Haiya
The spillway is a 159-meter—long tunnel. ;D%ﬂtﬂgﬂl River
@) 1t runs underground an the left bank from the lock. h K @It - -
: , w,rus o E‘{Ji} nami—~arai Weir
@ There are four water gates at the inlet Faigawa qama-Biver™ @ and Wakiya-adai Weir)
and a twin-stage outlet. 01d Fzegma RTV 04 Kitakami River
: . ~u_.nﬂgaﬂ : Uppa Bay

@ Construction began in 1928 (Showa 3) o =) Dppa River
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(He99)

Waliva Water Gate and Spil lway

Kitakami River Improvement Projects

(D Water flow control “tunnel
& Underground on the left bank
3 Four floodegates

@ Completed in 1932 (Showa
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Kitakami River (Lower Section) Improvement Works
@ Renovation work in the early Edo period(168031~68): Construction of the confluence
of the Kitakami, Hasama and Eai rivers by Kawamura Magobei

@ Improvement Works from the Late Meiji Period (1868~1912) +to the Earlwv Showa Period(1926~13989)

: Construction of the MNew Kitakami River Excavation Froject
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(He101) Kitakami River Improvement Works Futamatagawa

@ Early Renovation Works during the Feudal Period . Oizumj
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@ Early Renovation Works during the Feudal Period
Renovation Works Qverview

1. Construction of the Sagami Embankment (Levee)
6D

1) The first lord of Tome . Date (Shiraishi} Sagami no Kami Munenao,

constructed the Sagami Embankment (Levee) between 1605 and 1608.
@2 Blocked the flow of the Kitakami River downstream to the Hasama River, diverted the Kitakami
River to the Futamata River,

and diverted all water from the upper reaches of the Kitakami
River south toward Yanaizu (formerly Tsuyama Town).

3 Along with this change in course,

construction of a
from Qizumi

levee (the "Sagami Embankment”)
(formerly Makata Town) to Haseyama (formerly Nakata Town) was also carried out.
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(He103) Kitakami River Improvement Works
© Early Renovation Works during the Feudal Period

Renovation Works Overview

3. CGonfluence of the Kitakami, Eai, and Hasama Rivers
@ In 1616, Kawamura Magobei Shigeyoshi fTirst merged the Eai and Hasama Rivers.

% From 1623 to 1626, he improved the river channel of the Kitakami River between Yanaizu

and Kandor i (approximately 5.2 km).
® The three rivers merged to join the Eai and Hasama Rivers. In addition,

(7) At this time, the river channel from Kanomata to Ishinomaki was also improved

by partially excavating a new channel.
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(He104) Kitakami River Improvement Works
@ Early Renovation Works during the Feudal Period

Renovation Works Overview

4. Opening of lshinomaki Port
Kawamura Magobei Jukichi excavated the waterway between Kanomata and Ishinomaki

@ @

opened Ishinomaki Port as a base for exports.

. 4y _futamatagawa
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Ishinomaki Port

~T% jnqr.'-fa i
/‘]‘{hlnumam Bay

100 200 300 400 500 640 700 800 900 1000 11p0 1200 13[00 14p0 1500 1600 1700 1800 1900 2000




(He105) Kitakami River Improvement Projects

(He105) Kitakami River Improvement Works
Overview of the Renovation Works from the Late Meiji Period to the Early Showa Period

1. Purpose of the Renovation Works
The purposes of these renovation works were., Tirst, to prevent flooding: second, to prevent
backf low of the Kitakami River tributaries, the Hasama River and the Eai River,
thereby eliminating flooding damage: and third, to improve the navigation channel.
2. Major Works
@ Excavation of the New Kitakami River
The excavation of the new river stretched from Yanaizu to the downstream linogawa
(river width: 445 m at Yanaizu, 290-445 m at Kassenya). Work began in 1912 and was completed in 1925.
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(He106) Kitakami River Improvement Works
Overview of the Renovation Works from the Late Meiji Period to the Early Showa Period

1. Purpose of the Renovation Works

The purposes of these renovation works were, first, to prevent flooding; second. to prevent
backf low of the Kitakami River tributaries, the Hasama River and the Eai River,
thereby eliminating flooding damage: and third, to improve the navigation channel.

2. Major Works

i Dredging of the Former Qppa River and Qther Areas

Dredging of the Former Oppa River stretched approximately 15 km from the linogawa point along

the former Oppa River to its mouth. Construction began in 1912 and was completed in 1828.
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(He107) Kitakami River Improvement Works
@ Improvement Works from the Late Meiji Period (1868~1912)

Gonstruction of the New Kitakami River Excavation Project
2. Major Works
i Raising and Embankment Work

to the Early Showa Period (1926 ~1989) :

The raising work wil| cover approximately 23km of land. including the left bank from the

Sagatate Embankment to the Ogushi Embankment. from the Iwate Prefecture border to

and the right bank from the Oizumi Embankment to the Tokinami Embankment

Embankment work will begin with the Yokokawa Embankment on the right bank.
and Nakano Jusanhama.

Hazama River FIT D Sazami Embankment (Levee)
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(He108) Kitakami River Improvement Works
@ Improvement Works from the Late Meiji Period (1868~1912) +to the Early Showa Period(1926~1988):

Construction of the MNew Kitakami River Excavation Project 2. Major Works
@ Construction of the linogawa Movable Weir
The linogawa Movable Weir, measuring 409 meters in width (16 of its 21 spans were rolling gates),
was installed 14.8 kilometers from the river mouth in 1931. Upon its completion,
the New Kitakami River began to allow water to flow through it.
Purposes of the Installation of the linogawa Movable Weir
1. Maintain the water level of the New Kitakami River downstream of Yanaizu
and the Old Kitakami River, ensuring irrigation water

2. Facilitate navigation on the 0ld Kitakami River
3. Prevent the riverbed of the New Kitakami River Dizumi,

. . a . - T i ] H i .I i [ 3
from lowering and stabilize the river channel SR jibieiinacand EahankacnE: sl

4. Prevent salt intrusion
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(He109) Kitakami River Improvement Works
@ Improvement Works from the Late Meiji Period (1868~1912) +to the Early Showa Period(1926~~1989):
Construction of the Mew Kitakami River Excawvation Project 7. Major Works
@@ Installation of Diversion Facilities, etc.

In consideration of the ohiectives of the Kitakami River Improvement FProject flood control,
navigational channel development, and irrigation and drainage diversion facilities were installed.

(D Tokirami-arai Weir @ Tokinami-arai Weir@ Wakiva Water Gate
@ Wakiva-arai Weir @ Wakiva Lock Gate

Futamatagawa
J#23 Sagami Embankment (Levee)
I .' “a | }ra

i

0 790 200 200 400 500 600 700 800 940 T0p0 1700 12DD13DD14HD 5[][] Bl0 1700 18[][]19!3% 2000




(He110) Kitakami River Improvement Projects

(He110) Kitakami River Improvement Works

© Improvement Works from the Late Meiji Period (1868~1912) +to the Early Showa Period (1926~1989) :
Construction of the New Kitakami River Excavation Project 2. Major Works
i Ancillary Works

() Irrigation canals, drainage channels, etc. that were blocked or affected by the excavation

of the Shin Kitakami River were repaired as ancillary works.
@ The Futamata Canal, Saragai River Canal, Kamaya Canal, etc.., as well as

their associated sluice gates, were also newly constructed.

E
Futamatagawa
| '3‘ Sagami Embankment (lLevee]

Oizumi,

Hasama River

i
1 Oppa Bay
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(He111) Kitakami River Improvement Works
© Improvement Works from the Late Meiji Period (1868~1912) +to the Early Showa Period (1926~ 1989):
Construction of the New Kitakami River Excavation Project 2. Major Works
@ Improvement of Ishinomaki Port

@ To increase the water depth at the mouth of the Kitakami River and restore navigational conditions
(@) Jetties were constructed on both sides of the river mouth.

.:EI
Oizumi ,, Futamatagawa
."_" @ Sagami Embankment (Levee)

Hasama River

]
¥ g { Oppa Bay
G ; ' {0 1ipokewrd ~/Saragai River d)
Eai Biveps s g Kamaya Canal
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Mano River

{ '- Ishinomaki Port
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(a)
(b)
(¢)

(d)

(e)
(f)

(g)

(h)

(He112) Kitakami River Improvement Works

The ancient course of the Kitakami River
The new Hasaka River, excavated dur ing the Hasaka River Improvement Project (18932-1939)

The river channel constructed by Kawamura WMagobei (1616) to allow the Hasaka River
to merge with the river

The ancient course of the Eail River (Tamatsukuri River)

The river channel constructed by Shiraishi Sagami Munenao (1605-1610)
The river channel constructed by Kawamura Nagobei (1623-26) to allow the three rivers
(Kitakami, Hasaka., and Eai) to merge

The river channel constructed during the Kitakami B E¥
s : o, utamatagawa
Rivgr Improvement Project (1911-1934) GEEaa Rivas #4573 Sagami Embankment (Levee)
The river channel constructed !

by Kawamura Magobei (1623-1626)

” Jﬂppa Bay
Saragai River @
) ErKamaya Ganal

Mano River
Ishinomaki Port

Shinomaki
rfghinﬂﬂﬂki Bay
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(He113) History of the Kitakami River

After Sagami Munenao s Works Qizumi____
History of the Kitakami River i?z” "“\\
Changes in the Course of the Kitakami River e P b
M Full-scale flood control projects are thought v'-malfﬁiarl b?Uk; I_agya
to have begun after the feudal era. ///% xt‘Asaizu
@ During the Edo period, improvements were made %f _ S MHHTﬁﬁPf/
by the Sendai Domain. Kabukur inuma o

@ River channel rerouting by Date Sagami Munenao

("Sagami Dote”)
@ The confluence of the Kitakami, Hasama, and e

Toyosato IYanaizu

Eajip.
Eai Rivers, carried out by Kawamura Magobei ! Rfver @

B These works stimulated the development ;
of new rice fields. '\ abuchi

® A water transportation network was =z g et ke
established on the Kitakami River. = |

i anomata
ol

>

®,

Inai
Ishinomak

Edo Period L6037 - 1868) ;
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(He114) History of the Kitakami River

History of the Kitakami River

Changes in the Course of the Kitakami River

Primitive River and the Kitakami River in the Edo Period,

@ Primitive rivers did not have a fixed channel |ike today, but instead had low-lying marshes
spread across the plains.

@ In 1605 (Keicho 10), Date Sagami Munenao, lord of Tome Castle, began construction of the

"Sagami Embankment” to develop his territory and new rice fields.
@ Completed in 1610 (Keicho 15), the Kitakami River was choked at Asamizu in Nakata Town
and diverted toward Maiya in Towa Town.

After Sagami Munenan s Works

Gnmpleted in 1610 fKE|chn 15)
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(He115) History of the Kitakami River

History of the Kitakami River

1) Kawamura Magobei. a vassal of Date Masamune. worked from 1616 to 1626
@ He merged the Kitakami River. Hasama River. and Eai River between Mt. Wabuchi and Mt. Kandori
3 He excavated a channel!l from Kanomata to Ishinomaki to secure a shipping route.
@ lIshinomaki, at the river's mouth, became a collection point for rice shipped to Edo
and prospered as a river port
& Floodwaters from the three rivers began to collect at the narrow Wabuchi section.

and flooding became common upstream.
after Kawamura Mazobei’s Construction

Conf luence of the Three Riwvers

) from 1616 to 1626

7790 200 390 40 500 690 740 80" 900 T0P0 1700 TZP0 T3P0 1400 T5p0 T6P0 TIP0 18P0 T9p0 2000




(He116) History of the Kitakami River

(He116) History of the Kitakami River

Meiji and Showa Periods

1) The Kitakami Ganal and Ishii Lock were constructed to promote industry in the Tohoku region

& Gonstruction of a |low-water channel from Ishinomaki to Morioka was carried out from 1880 to 1902
facilitating the active use of steamships

3 The first phase of renovation work began in 1911

@ Excavation of the Shinkawa River between Yanaizu and Iinogawa

& Widening of the Oinagawa River

® Gonstruction of the linogawa Movable Weir {a) Excavation of the Kitakami River (1911-1934)

() Gonstruction of the former Kitakami River diversion facilities
(Wakiya—-arai Weir. Tokinami-arai Weir). eto

@ Straightening of the Hasama River. a tributary.

was also carried out

@ Excavation of the Shin-Eai River was also carried out

S ol .
(b) Excavation of the Hasaka River (1932-1939) E "‘ Frefitakani River
(c) Excavation of the Shin-Eai River (1933-1957)
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Naruse River

Kitakami River
Former Kitakami River
San—hasama River

Ni hasama River
Hasama River

Former Hasama River
Eai River

Shin-Eai River
Yoshida River
Pacific Ocean

Iwate Prefecture

Yamagata Prefecture
Naruko Dam

Mt. Funagata

Mt. Kitaizumigatake

[shinomaki Bay
Mivagi Prefecture
Matsushima Bay
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(He118) MNaruse Riwver

Naruse River

History of Flood Control on the Maruse River
(T From around 1688, renovation work was carried out from Nenushi and Oyanagisakai in MNango Vil lage

to the river mouth, with the main focus being on straightening the river.
@Plans were made to reclaim Shinai Numa, which was a floodplain for the Yoshida River,
and the Genroku Gave was excavated in 1687,
@3 In the Meiji era, in the hope of promoting the development of the Tohoku region.
construction of a direct national sea route project centered on the Mobiru Port

dat the mouth of the Maruse River began in 1878 (Meiji 11}.
@ In 1890, the Kitakami River and Abukuma River were connected by the Touna Ganal., Kitakami Canal,

and Teizan Ganal .
® Construction of the Nobiru port had to be halted due to disasters and financial problems.
® At the end of the Meiji period., a new Meiji tunnel was excavated to drain floodwaters

around Shinai Marsh into Matsushima Bay.
@ 1In 1916, Miyagi Prefecture came up with a grand plan to merge the Eai, Naruse, and Yoshida rivers

and due to its importance, construction was made a national project from 1921 onwards
@ In the Showa era, excavation and construction of banks to separate the Tsuruta River basin
from the MWaruse River (1913-1926)}. and construction of back dikes to prevent floods from
the Maruse River from flowing back into the Yoshida River (1925-1940)

@ Installation of the Yoshida River Siphon, which crosses the Yoshida River overpass (1934)
i Furthermore. the excavation of the Shin-Eai River (1933-1957) was also carried out.
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History of Flood Control of the Naruse River
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(He120) Naruse River

History of Flood Control of the Naruse River
Edo period e T .

@Sanbong
@ ida River WKashimada
A B Yoshida River @Shinai La

" ?
7 B Kash iwagawa

@ Ana River”
A% Genroku Cave Cpnstruction: July 1693 to 1698

b
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History of Flood Control of the Maruse River

(He121) Naruse River

Neiji Period (1868-

Showa Period (1926-1989)
1912) Taisho period (1912 - 1926)

Excavation of the Shin-Eai
River (1933-1957)

Hataya Siphon

Excavation of the Yoshida
River (1932-1933)

@ Meiji Drilling Cave

G

a
@

(Renovated from the Late WNeij|i

Period to the Early Showa Per
@M River Channe! (Sewari Levee)
Excavated Between 1925 and 189
21 Nobiru Port (1878-1882)
22 Ishii Lock (1878-1880)

23 Kitakami Canal (1878-1881)
24 Tona Canal (1882-1885)

Edo Period (1603 - 1868)
Meiji Period (1868-1912)
Taisho period (1912 - 1926)

Showa Period (1926-1988)
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Naruse River

History of Flood Control on the Naruse River

@MFrom around 1688, renovation work was carried out from Nenushi and Oyanagisakai in Nango Village
to the river mouth, with the main focus being on straightening the river.

@Plans were made to reclaim Shinai Numa, which was a floodplain for the Yoshida River,

and the Genroku Cave was excavated in 1697. P el

™ )
p @, Gearoku Cave .
Lo = /

A9 Genroku Cave

he Genroku cave was excavated to reclaim
Shinai Marsh (1697)

Eiﬁashiﬁagawa;;

@ Ana River
B Genroku ﬁgve Bunstkuctiﬂn o
1693 to 1698 sy
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(He123) Naruse River

(He123)

Wobiru Port Construction Project

—_——

2] Nobiru Port (1878-1882)

/_.___,__:-u

Kitakami \Risver

491 Nobiru Port (1878-18895724 Tona Canal (1682-1385)

23 Kitakami Canal (1878

Hel21

881)

1]

in the hope of promoting the development of the Tohoku region,

at the mouth of the MNaruse River hegan in 1878 (Meiji 11).
& Construction of the Noebiru port had to be halted due‘to dizsasters and financial problems.

construction of a direct national sea route project centered on the Mobiru Port

@ n the Meiji era,

Bridee piers constructed as part of the Mobiru

Fort Construction Project
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Torna Canal,

kitakami Canal,

(He124) Naruse River

Teizan Canal

@ In 1890, the Kitakami River and Abukuma River were connected by the Touna Canal, Kitakami Canal,

and Teizan Canal.

22 Ishii Lock (1878-1380) If,«”"‘“":‘“‘~~.§{2&IS|'HiFJL‘_-:nck (1878-1880) J
L ;
: o s i
.rfz ™ H_,-J x"‘\;
| Sy of
b oA
y )
17\,
5 itakami Riwver / :&bé ‘re,
! GEJP 7 23 Kitakami Canal (1873-1841)
= % e, 7y 24 Touna Canal (1882-}885)
\ ] — 1 “@Sarb L ey,
EaS LS t— e = : %e p Former Kitakami|\River
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(He125) Naruse River
Meiji Senketsu

Excavation of the Meiji Cawve for flood prevention (1310)
81 the end of the Meiji period, a new Meiji tunnel was excavated to drain floodwaters

around Shinai Marsh into Matsushima Baw.

0@ Meiji Orilling Cave (Renovated from the Late
Meiii Period to the Early Showa Period)

Meiii Senketsu f;/h“f-&)nméTj+"DIiJ4#ﬁg Cave /

5 Lt .I(
:

23 Kitakami Canal (1878-
24 Tona Canal (1882-19

er Dy
@Sanbong] e
I

Nobiru-Port (1878-18%2)
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Construction of the confluence of the Eai, Naruse and Yoshida rivers and the back dike
@1In 1916, Miyagi Prefecture came up with a grand plan to merge the Eai, Naruse, and Yoshida rivers,
and due to its importance, construction was made a national project from 1821 onwards.
@ In the Showa era. excavation and construction of banks to separate the Tsuruta River basin

from the Naruse River (1913-1826), and construction of back dikes to prevent floods from
the Naruse River from flowing back into the Yoshida, Rlver (1925-1940)

Excavation of the ¥qsh|da River (19832- 193%

. River Channel (Sewaru?Levee Exqavétgﬂlj
Between 1925 and 1940~ 7

it
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Hataya Siphon (Yoshida River Siphon)

The Hataya Siphon separates the Tsuruta River basin for flood prevention.
@ Installation of the Yoshida River Siphon, which crosses the Yoshida River

at an elevated crossing (1934)

T
—

o “ﬁuqigﬁﬂataya\ﬁiphon

s Hataya Siphf
4 (Yoshida River {&iphon)

TP \
5 ‘%3E§ ) EBSanbnqgk - ;
I, 7T - e
lakagi H'v81h4 ff? I'suruta River gﬁ?hshi

— r

A

e

Hataya Siphon
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(He128) Naruse River

Separation of the Naruse River and Tsuruta River (Genroku Drilling Hole)
(Approximately 320 years ago)
@M The MNaruse River basin, with its low=lying terrain, has frequently suffered from flood damage.
Since ancient times, measures such as river diversions and new river
@The Genroku Drilling Hole, which drains water into Matsushima Bay. was constructed

in the flood-prone Shinai Marsh during the Edo period.
3 The Genroku Drilling Hole, which began in 1693 (Genroku 6), included the construction

of drainage ditches, the excavation of a diteh (Genroku Drilling Hole), and construction
to prevent backflow of the Naruse River. It resulted in the development of 600 chobu
(approximately 590 hectares) of new rice paddies.

OChanges in the Naruse River and Yoshida River Channels

Genroku Cave QOverview
Location: Matsushima Town, Mivasgi County, Mivagi Prefecture
River Name: Anakawa River. Takagi River System

Type: Two hand-dug tunnels
Specifications: Length 2,578m / Width 3.6m / Height 2.4m

Construction Start/Completion: 1693 (Genroku 6) / 1698 (Genroku 11)
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O Changes in the Naruse River and Yoshida River Channels

MNaruse River /»"PT'Fm?ﬁvehE\iver
(Z)Eai River # RO el 5
@ Tada River / £ e
@Yoshida River [ . o= ;
B Kashiwagawa |- - : '
®0zawa ] Pz "
T Yoshida River k,
®VYoshida River :
EﬁSanbmngi !
M Kashimadai f
@Shinai Lake {
@ 0no i
T Nobiru

Flood-prone areas
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(He130) Naruse River

O Changes in the Maruse River and Yoshida River Channels
Edo period ===~ _Edo period J
@MNaruse River - R N ;
@Eai River ; . B ;
@ Tada River { R o R
@Yoshida River | - ! -
BKashiwagawa | A :
®0gawa i
T Yoshida River y
®Yoshida River '
@ Sanbongi f
i0Kashimadai /
dhShinai Lake i
d80no .
TNobiru 5
@Ana River N
@ Genroku Gave Construction !
> July 1693 to 1698

Flood-prone areas

g @\
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O Changes in the Maruse River and Yoshida River Channels

MNaruse River
(2)Eai River

(3 Tada River

@ Yoshida River
B Kashiwagawa
B 0gawa
@Yoshida River
®Yoshida River
@ Sanbongi
dKashimadai
MShinai Lake
%g %Eiru

Ana River

@ Genroku Cave Construction

»July 1693 to 1698
@ Hataya Siphon (1934)

d Meiji Drilling Cave (Renovated

from the Late Meiji Period to the.-

Ear |y Showa Period)

@ River Channel|l (Sewari Levee)

Excavated Between 1925 and 1940
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(He132) Naruse River

O Changes in the MNaruse River and Yoshida River Channels

Edo period -@Haruse s @Saanngi .
®Genroku Cave Construction: July 1693 to 1698 2Eai River .Q"Kaghif“ada'
@Yoshida River guno .
BKashiwagawa Ghobiru
®0gawa Ana River
T Yoshida River Genroku Cave Construction:
®Yoshida River July 1693 to 1698
=y 2 [
A e il . Edo period i
Bite 7 e /B Genroku Cave™ ™ .~ _ 7
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j%' Naruse River ® Ogawa @ Shinai Lake (a) Takagi River

@ Eai River @ Yoshida River 4@ Ono (b)Former Kitakami River

g} Tada River ® Yoshida River @ Nobiru (c)Tsuruta River

@ Yoshida River (@ Sanbongi @ Ana River 21 Nobiru Port (1878-1882)

B Kashiwagawa @ Kashimadai @ Hataya Siphon 22 Ishii Lock (1878-1880)

1y Genroku Cave Gonstruction: 23 Kitakami Canal (1878-1881)

i® Excavation of the Shin-Eai River (1933-1957) 24 Tona Canal (1882-1885)

# Excavation of the Yoshida River (1932-1933)

@ Meiji Drilling Gave (Renovated from the Late Meiji Period to the Early Showa Period) (Completed 1910

@0 River Channel| (Sewari levee) Excavated Between 1925 and 1940

@ Meiji Senketsu Gave (head side) Sep i e JI
@ Meiji PerTod-te-the Early Showa Perfmd]l
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(I} Naruse River & 0Ogawa D Shinai Lak fa)Takagi River

@ Eai River @ Yoshida River @ Dnénal s (b)Former Kitakami River

@ Tada River Yoshida River @ Nobiru (c)Tsuruta River

@ Yoshida River @ Sanbongi @ Ana River 21 Nobiru Port (1878-1882)

® Kashiwagawa (O Kash|mada| T Hatava Siphon (1934) 22 Ishii Lock (1878-1830)

g% enroku Cave Constr% 23 Kitakami Canal (1878-1881)
xcavalion of the S a| River (1933-1957) 24 Touna Canal (1882-188%)

i@ Excavation of the Yoshida River [1932-1933)

E
0@ Meiii DOrilling Cave (Renovated from the Late Meiji Period to the Early Showa Period)(Completed 1910
@ River Chanrel (Sewari Levee) Excavated Between 1925 and 194p
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who served as the mayor of Kashimadai village,

the Meiji Underground Gave, from 1906 to 1910.
which was created as a result,

@ Meiji Senketfsu
(bofttom side)

Kamata Sannosuke, excavated a new underground tunnel,

With the completion of the Takagi River,
water was drained into Matsushima Bay.
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Naruse River, Shin-Eai River, and Yoshida River (Sewaritei (Sewari embankment))
1. The confluence of the Maruse River and its tributary, the Yoshida River, is a freguent flooding

area, due in part to its topographical features. The Yoshida River's riverbed is lower than
the Naruse River's, causing floodwaters to backflow into the Yoshida River. The Yoshida River,
with its low-lying ground, freguently floods
2. To prevent flooding caused by backflow from the Naruse River, a new river was excavated
and a Sewaritei (Sewari embankment) was installed (1925-1941).
3. The Shin-Eai River was excavated to receive some of the floodwaters from the Eai River,
part of the Kitakami River system (1933-1957).
4. These flood control measures led to the formation of a fertile and vast rice paddy area,
and urban areas developed along the river.
#® Excavation of the Shin-Eai River (1933-1957)

i Excavation of the Yoshida River (1932-1933)
@ River Ghannel (Sewari Levee) Excavated Between 1925 and 1940
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(He137) Naruse River

(He137) Naruse River

Maruse River, Shin-Eai River., and Yoshida River (Sewaritei (Sewari embankment))
2. To prevent flooding caused by backflow from the MNaruse River, a new river was excavated
and a Sewaritei (Sewari embankment) was installed (1925-1941).

@ River Channel (Sewari Levee) Excavated Between 1925 and 1940

Sy " - i
,-"/ PR, gl /

Back dike (Sewari embankment) (upstream from the mouth of the river) fto prevent backflow
into the Yoshida River
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(He138) Naruse River

Naruse River, Shin-Eai River, and Yoshida River (Sewaritei (Sewari embankment))
2. To prevent flooding caused by backflow from the MNaruse River. a new river was excavated
and a Sewaritei (Sewari embankment) was installed (1925-1941).

@ River Channel (Sewari Levee) Excavated Between 1925 and 1940
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Frequent flooding~gaused by backflg j/'ﬁjﬂarusé“ﬂ¢ugn,ﬂﬂ¥ o
[he' conf luence was movgd tp a |lower ele ¢ @Yoshida River {; e,
to prevent backidow . | @ (Sewari Levee) -~ |

the installation of the back dike
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(He139)

and Yoshida River

MNaruse River, Shin-Eai River,

3.

The Shin-Eai
part of the Kitakami River system

i Excavation of the Shin-Eai River

Naruse River

(Sewaritei (Sewari embankment))

(1933-1957).
(1933-1957)

River was excavated to receive some of the floodwaters from the Eai River,

/_:—'-\___:H-_ . .
f/iyﬂarugh“ﬂ+maL,J3
@Eai River 3

' “
.

® Shin-Eai River (1933-1957)

Lo

o

A

|

—
100 200 300 400 500 640 /00 840 900 10p0 11P0 1200 1300 14P0 1500 16D0 17j00 1800 1900 2000




(He140) Hasama River

Changes in the Haszaka River
Fivers up to 1604

(He140) Hasama River

{1 Kitakami River
@ Hasama River

3 Futamata River
@ Eai River

& Maruse River
B [zunuma

@ Nazanuma
Kabulkuri-numa
@ Shizuzawa

@ Oppa

I Ishinomaki Bav
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(He141) Hasama River

Changes in the Hasaka River

(1) From 1605 to 1608, the river was renovated

by Munenao Shiraishi.
(2) From 1609 to 1610, the section between Tome
and Yanaizu was renovated.

(3) The river course was changed to Ishinomaki,
and the Hasama River became an independent river.

Kitakami River
Hasama River
Futamata River
Eai River
Naruse River
lzunuma
Naganuma
Kabukur i-numa
Shizugawa

Oppa
Ishinomaki Bay

Ishinomaki
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(He142) Hasama River

Changes in the Hasaka River
(4) 1617: Kawamura Magobei merged the Eai River
and Hasama River.
(6) 1617-1620: Excavation of Inooka Tandai from
Yanaizu led to the confluence of the Kitakami River

and Hasama River.

(6) Excavation of the river channel to
Nt. Kandori.

(7} 1621-1622: River channel widening work.
Kitakami River

Hasama River
Futamata River
Eai River
Naruse River
[zunuma
Naganuma
Kabukur i-numa
Shizugawa

Oppa
Ishinomaki Bay

Ishinomaki
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(He143) Hasama River
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Changes in the Hasaka River
1623-1626: Third Renovation

1911-1935: Excavation of the New Kitakami River
(10) 1932-1940: Excavation of the New Hasaka Rive

Kitakami River
Hasama River

Futamata River
Eai River
Naruse River
lzunuma
Naganuma
Kabukur i—-numa
Shizugawa

Oppa
[shinomaki Bay
Ishinomaki

(He143) Hasama River
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(He144) Hasama River

(1)
(2)

(3)

(4)
(5)

(He144) Hasama River

From 1605 to 1608, the river was renovated by Munenao Shiraishi.
From 1609 to 1610, the section between Tome and Yanaizu was renovated.

The river course was changed to lshinomaki,

and the Hasama River became an independent river.
1617: Kawamura Wagobei merged the Eai River and Hasama River.

1617-1620: Excavation of Inooka Tandai from Yanaizu led to the confluence

of the Kitakami River and Hasama River.

(6)
(1)
(8)

(9)
(10)

Excavation of the river channel to bypass Mt. Kandori.
1621-1622: River channel widening work.
1623-1626. Third Renovation

1911-1935: Excavation of the MNew Kitakami River
1932-1940: Excavation of the New Hasama Rive
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Kitakami River
Hasama River

Futamata River
Eai River

Naruse River
lzunuma
Naganuma
Kabukur i-numa
Shizugawa
Oppa Bay
Ishinomaki Bay
Ishinomak i

ers upiyto 1604
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(He145) Hasama River

Changes in the Hasaka River
@) Pre-reformed course (before 1604)
Before the Edo period, the Kitakami River meandered inland to the west before flowing into Oppa Bay.
The Eai River was an independent river.

Kitakami River

Hasama River

Futamata River
Eai River

Naruse River
[zunuma
Naganuma

Kabukur i—numa
A Toyosato

Shizugawa

Oppa Bay @ Terasaki
[shinomaki Bay @ Nakatsuyama
Ishinomaki @ Kandor i
Sanuma 21 Wakuya
Yoshida 22 Kanomata
Tome 23 linogawa
Yanaizu
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(He146)

Hasama River

@ Renovations by Shiraishi Munenao (1605-1610)

Shiraishi Munenao,

a vassal of the Date clan,

diverted the Kitakami River

and allowed it to flow south. This separated the Hasaka River from the Kitakami River.

(1) From 1605 to 1608, the river was renovated by Munenao Shiraishi.
the section between Tome and Yanaizu was renovated.
and the Hasama River became an independent river.

(2)

Kitakami River
Hasama River
Futamata River
Eai River
Naruse River
lzunuma
Naganuma
Kabukuri-numa
Shizugawa
Oppa Bay
Ishinomaki Bay
Ishinomaki
Sanuma

Yoshida

Tome
Yanaizu

From 1609 to 1610,
(3) The river course was changed to lshinomaki,

@ Toyosato

@ Terasaki

1 Nakatsuyama
M Kandor i

21 Wakuya

22 Kanomata

23 linogawa
24 Naiya
25 Asamizu

26 Mori
21 Sagami Embankment
28 Wabuchi

into the Futamata River
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(He147) Hasama River
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Kawamura Magobei,

(4)
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(He147)

Kawamura Magobei' s Renovations (1616-1622)

a retainer of the Date clan,
with the Kitakami River.
1617:

1617-1620:
Excavation of the river channel to bypass Mt.

1621-1622: River channel widening work.
Kitakami River i Tome

Hasama River @ Yanaizu
Futamata River @ Toyosato

Eai River (19 Terasaki
Maruse River @ Nakatsuyama
lzunuma @ Kandor i
Naganuma 21 Wakuya

Kabukur i-numa 22 Kanomata

He also excavated the Eai River,

Hasama River

excavated a river channel from Yanaizu to Kandori,.

merging them at Wabuchi.

Kawamura Magobei merged the Eai River and Hasama River.

Kandori.

merging the Hasama River

Excavation of Inooka Tandai from Yanaizu led to the confluence of the Kitakami River and Hasama River.

@ Kawamura Magohei'$ Renovations (1616-1622)

Shizugawa 23 linogawa I
Oppa Bay 24 Maivya
[shinomaki Bay 25 Asamizu (:ji
Ishinomaki 26 Mori B
Sanuma 27 Sagami Embankment - Ci
Yoshida 28 Wabuchi
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(He148) Hasama River

@ Modern Renovations (1623-1939)

When the New Kitakami River was excavated, the Hasama River and 0ld Hasama River were separated,
and the current river course was roughly formed.

(8) 1623-1626: Third Renovation
(9) 1911-1935: Excavation of the New Kitakami River
(10) 1932-1940: Excavation of the New Hasama Rive
@ MWedern Repovdtions (1623-1939)
Kitakami River i@ Tome &
Hasama River @ Yanaizu
Futamata River @ Toyosato
Eai River d Terasaki
Naruse River @ Nakatsuyama
[zunuma @ Kandor i
Naganuma 21 Wakuya

REROOO U OOE® ®E

Kabukur i-numa

2?2 Kanomata

Shizugawa 23 linogawa

Oppa Bay 24 Maiya

Ishinomaki Bay 25 Asamizu

Ishinomaki 26 Mori

Sanuma 2] Sagami Embankment

Yoshida 28 Wabuchi 29 0ld Hasama River
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(He149) Hasama River

(He149) Hasama River

(1} From 1605 to 1608, the river was renovated by Munenao Shiraishi.
(2) From 1609 to 1610, the section between Tome and Yanaizu was renovated.
(3) The river course was changed to Ishinomaki, and the Hasama River became an independent river.

)
(4} 1617: Kawamura Magobei merged the Eai River and Hasama River.
)

(5) 1617-1620: Excavation of lnooka Tandai from Yanaizu led to the Gmgfluence of the Kitakami Rive
I Bitakami River Tame

and Hasama River. @ Hasama River B Yanaizu
@ Futamata River {f Toyosato

(6) Excavation of the river channel to bypass Mt. Kandori. g c.igiver @ rerscaki
(7) 1621-1622: River channel widening work. GrillaruseoRiien: o thakstoyydia
) . & lzunuma @ Kandor i
fB:l IEEB—IEEE Th|rd REF‘ID‘."E!JEEDFI  Naganuma 21 Wakuya
; : : . @ Kabukuri-numa 22 Kanomata
(9) 1911-1935: Excavation of the New Kitakami River & Shizugawa 23 linogawa
i ; qf Oppa Baw 24 HMaiva
(10) 1932-1940: Excavation of the New Hasama Rive @ Ishinonaki Bay25 Asamizu
@ lzhinomaki 26 Mor i
I Sanums 27 Szgami Embankment
% “Yoshida 28 Wabuchi 29 01d Hasama River

.:g:. Fe vatigns b'&.' Shiraizhi Mondnao (3) E @ Modern Ranoyations (1523—1939

) (1605-1610)
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(He150) Hasama River

Hasama River New River Excavation Project — Wajor Renovation in 1932 -
Yamayoshida Water Gate and Arai Weir
) The Yamayoshida Water Gate and Arai Weir were constructed in what is now Yamayoshida.
Yoneyama-cho, Tome Gity

& The Hasama River was branched off and a new river, 11.7 km long. was excavated
@ It took eight years. from 1932 to 1939. to complete

Yamayoshida Water Gate Completed in 1938 Yamaygshida Water Gate

1 K]
Vo) Kitakami RiveT
TRVARY §

éﬁ Ha'am River
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(He151) Hasama River

Hasama River Mew River Excavation Project - Major Renovation in 1932 -

Yamayoshida Water Gate and Arai Weir

=

Yoneyama—-cho. Tome Gity

@ The Hasama River was branched off and a new river.

It took eight years. from 1932 to 1939

Yamayoshida Water Gate Gompleted in 1938

to complete

Yamayoshida Water Gate

& Hasama River

1) The Yamayoshida Water Gate and Arai Weir were constructed in what is now Yamayoshida.

11.7 km long. was excavated

29 014

Yamaygshijda Water Gate
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(He152) Hasama River

Hasama River New River Excavation Project - Major Renovation in 1932 -

Excavation and Transport Machinery from the Early Showa Period

Tractor Excavator

<
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Hasamagawa Exéavation Project

o o
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29 0lt.Hasama Riyer
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(He153) Hasama River

Hasama River Mew River Excavation Project - Major Renovation in 1832 -

Excavation and Transport Machinery from the Early Showa Period

Steam Engine Locomotive (201)

Tractor Excavator

Hasam&gawa Exgavation Project

@ @
i1 1 Kitakami R

P
29 0 "R -
i1 asama mver =
(2) 37
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(He154) Hasama River

Hasama River New River Excavation Project — Major Renovation in 1932 -

Excavation and Transport Machinery from the Early Showa Period

Tractor Excavator , ,
Hasam&gawa Exéavdtion Project

- @ e

i i 1) Kitakami Rive?

: 2 | 0 27 \ ba i
= ’ :

i @ ¥

| He152

Steam Engine Locomotive (201)

Tractor Excavator
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(He155) Hasamagawa

Retarding Basins in the Hasama River Basin
I Minamiyachi Retarding Basin (located on the border between Kurihara City and Tome City).
together with Naganuma Dam, regulates floodwaters of the Hasama River.

2 Reduces flood damage downstream.

@ The inlet to the overflow levee of the retarding basin is equipped with 120 wooden gates,
each 2.5m wide and 0.62m high.

@ Normally closed with weights.

& In the event of a flood, the gates automatically tip over due to water pressure,

allowing floodwaters to flow into the retarding basin.
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(He156) Hasamagawa

Flood Retardation Basins in the Hasama River Basin
lzunuma Flood Retardation Basin

|;LI

@ It stores floodwaters from the Arakawa and Ochibori Rivers

l[zunuma is maintained as a flood retarding hasin by operating two floodgates.

@ Protects surrounding residential and cultivated land from flooding.

lzunuma Flood Retardation Basin

L& e

lzunuma

Naganuma
Kabukur i-numa
Minamivyachi

00
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(He157) Hasamagawa

Flood Retardation Basins in the Hasama River Basin
Kabukurinuma Flood Retardation Basin
M Utilizing the Kabukuri-numa natural retarding basin at the confluence of the Oyamada River

the Seminegawa River. and the Kayakari River. and developing the surrounding rice fields

@ Completed in March 2001

& Ilzunuma
4 3 A - @ Naganuma
Kabukurinuma Flood Retardation Basin ® Kabukuri-numa
30 Minamiyachi

f

bavashi Rivef

g, Shiratori

Numazaki

. Novachi
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(He158) Hasamagawa

Flood Retardation Basins in the Hasama River Basin

Kabukur inuma Flood Retardation
Minamiyachi Retarding Basin,

lzunuma Retarding Basin,

Basin

Minamiyachi Retarding Basin

Hel35

Kabukuri—numa Retarding Basin

) Izunuma

Naganuma
Kabukur i—-numg
0 Minamivachi

CISTC

3

[zunuma Flood Ketardation Basif

Kabukur inuma Flood Retardation Basin

e, Shiratori
i. Humazaki

‘e l1o6

f. MWavachi

plaa
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(He159) Hasamagawa

Construction of Naganuma Dam
T Completed in 2013
@ Flood control, agricultural water supply,

and Securing a rowing course Crest length: 1,050 m
@ Single—type earthfill dam Heioht: 159 i ;

9 (3 @) 1)

Naganuma Dam

a

Hasama River
[zunuma
Naganuma
Kabukur i—-numa
Minamiyachi

a Main dam

L]
o]

"_b Naganuma floodgate
1 ¢ Overpass with the Arakawa River
1d Arakawa River

e Headrace channel (driving channel)
f Sunahara floodgate
g Overflow dike

Naganuma Dam

o Heid2
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(He60) Hasamagawa

Damz in the Hasama River Basin
 Securing water resources for drinking water and azricultfural use,

and hvdroelectric power generation

2 Freventing and reducing flood damaze by controlling floods during heavy rains

2 Freventing rivers from drving up during droughts 1o preserve the environment
Hasama River Basin Map and Flood Control Facilities

31 Aratozawa Dam

32 Kurikoma Dam 3 A2

33 Hanayama Dam

34 Oda Dan 5% N
@ Izunuma Retarding Basin % 46

30 Minamiwachi Retarding Basin 34

(70 Maganuma Dam

kabukuri-numa Retarding Basin
35 San Hasama Riwver

36 Wi Hazama River

& Hazama River (lchi Hazama Riwver)
& Hasama River

Heldg
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(He161) Hasama River

(He

Dams in the Hasama River Basin
Hanayama Dam

Purpose: Flood control, water supply and agricultural water supply,

power generation (output 1,500 kW)

O Type: Gravity concrete dam
Dam height: 48.5 m

Crest length: 72.0 m
Catchment area: 126.9 km?2

Reservoir area: 2.4 km?
Total storage capacity: 36.6 million m

O Completed: 1957

61) Hasamagawa

ensuring normal flow,

® Ilzunuma Retarding Basin %
30 Minamiyachi Retarding Basin
() Naganuma Dam

Hasama River Basin Map and Flood Control Facilities

i & 32K 36 Ni Hasama River
e (5 Hasama River (lchi Hasama River)
,'3% @) Hasama River
3 RN T
34

i

31 Aratozawa Dam
32 Kurikoma Dam
33 Hanayama Dam

34 Oda Dam

® Kabukuri-numa Retarding Basin

35 San Hasama River &
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(He162) Hasama River

Dams

(He162) Hasamagawa

in the Hasama River Basin

Hanayama Dam

Purpose: Flood control, water supply and agricultural water supply. ensuring normal flow,

OType: Gravity concrete dam
Dt dsiiatie 48 5 W
Crest length: 72.0m

Catchment area: 126.9 km2

Reservoir area: 2.4 km?
Total storage capacity: 36.6 million m3d

O Comp leted: 1957

power generation (output 1,500 kW)

Easin Map and Flood Control Facilities
36 Mi Hasama River

@ Hasama River (lchi Hasama River)

31 Aratozawa Dam
32 Kur ikoma Dam
33 Hanavyama Dam
24 0da Dam

& lzunuma Retarding Bazin

30 Minamivachi Retarding Basin

T Magznumz Dam

& Kabukuri-numa Retarding Basin

25 San Hasama River He1E1
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(He163) Hasama River

Dams

Kur
Pur

Type:

(He163) Hasamagawa

in the Hasama River Basin

ikoma Dam
pose: Flood control, agricultural water supply,

Gravity concrete dam

Dam height: 57.2 m

Crest
Catchment area:

Res
Tot

Completed:

182.0 m

53.0 km?

ervoir area: 0.83 km2

al storage capacity: 13, 715,000 m3
1961

length:

‘sin Map and Flood Control Facilities
26 Mi Hasamaz River
& Hasama River (lchi Hasama River)

21 Aratozawa Dam
22 Rur ikama Dam
33 Hanavama Dam

24 0dz Dam
i lzunuma Retarding EBasin

20 Minamivachi Retarding Basin
0 Haganuma Dam

& Kabukur i-numa Retarding Basin
He1E1

25 San Hasama River

power generation (output 2,800 kW)

32 Kurikoma Dam
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(He164) Hasamagawa
Dams in the Hasama River Basin
Aratozawa Dam
Purpose: Flood control, agricultural water supply, power generation (1,000kW output)
Type: Central core rockfill dam
Dam height: 74. 4m
Crest length: 413. Im
Catchment area: 20. 4km2
Reservoir area: 0. 76km2
Total storage capacity: 14.13 million md

Comp leted: 1998

__sin Map and Flood Control Facilities 31 Aratﬂzawa Dam

36 Ni Hazama River
& Hasama River (lchi Hasama Riwver)

21 Aratozaws Dam
32 Kur ikamza Dam
3% Hanayama Dam

24 0da Dam
@ lzunuma Retarding Basin a2

30 Winamivachi Retarding Basin =
@ Haganuma Dam

kB Rabukur i-numa FRetarding Basin
25 San Hasama Riwver

Hel1E1
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(He165) Hasamagawa

Dams in the Hasama River Basin

Oda Dam
Purpose: Flood control, agricultural water supply
Type: Central core rockfill dam

Dam height: 43.5 m

Crest length: 520.0 m
Catchment area: 23.4 km?2

Reservoir area: 0.81 km2
Total storage capacity: 9.72 million md
Completed: 2005

Ezzin Map and Flood Contral Facilities
34 (Oda Dam

26 Mi Hasama River
@ Hasama River (lchi Hasama River)

31 Aratozawa Dam
32 Rurikoma Dam
33 Hanavama Dam
24 Odz Dam

E lzunumz Retarding Eazin

B0 Minamivachi Retarding Basin
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(He166) Hasama River

(He166) Hasamagawa

Dams in the Hasama Riwver Basin
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(He167) Hasama River

(He167) Hasamagawa

Geography and Basin Characteristics of the Hasama River "Five Flood Control Issues”
The Hasam River basin' s topography is uniguely unsuitable for flood control.

As a result. flood control measures have long been implemented based on the basin's characteristics.

@ The upper reaches are prone to rainfall.

@ The middle and lower reaches flow through low-lying, gentle-gradient land.

The Hasama River originates by collecting rainwater from the southeastern slope of Mount Kurikoma,
one of the rainiest areas in the prefecture.

From the middle to lower reaches, the gradient is extremely gentle, at 1:4000, making it difficult
for floodwaters to flow downstream.

CIIISEIINEN TN Hasama river basin




(He168) Hasama River

(He168) Hasamagawa

Geography and Basin Characteristics of the Hasama Riwver "Five Flood Control Issues™

(@ MNarrowing in the Urban Area
The Hasama River narrows between the urban areas of Wakavanagi and Sanuma (the river width is
narrower upstream than downstream). This creates a bottleneck during floods,

making the water level near the urban area more likely to rise.




(He169) Hasama River

(He 169 ) Hazamagawa

Geography and Basin Characteristics of the Hasama River "Five Flood Control Issues”™
@ Affected hy backwaters of the Old Kitakami River

& Limited flood capacity downstream (0ld Kitakami River)

Because the middle and lower reaches of the Hasama River have an extremely gentle gradient,
when the Old Kitakami River rises,
the Hasama River.
In addition,

floodwaters from the Old Kitakami River hackflow into

to prevent flood damage in Ishinomaki City downstrean,

there is a limit on the amount
of floodwater flow from the Hasama River to the Old Kitakami River.

iver




(He170) Hasama River

(He170) Hasamagawa

Geography and Basin Characteristics of the Hasama River "Five Flood Control Issues”
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(He171) Nobiru Port Construction

(He171) Nobiru Port Construction

Nobiru Port Gonstruction

@ Planned as the Meiji government's most important base for the development of the Tohoku region,
covering the area from present—day Higashimatsushima City in

Japan's first modern Western-style port construction project (starting in 1878).

Site selection and design were handled by Dutch Chief Engineer of the Ministry

of the Interior, Van Doorn.
A jetty was completed at the mouth of the Naruse River in 1882 and began operation.

© 9

G &

@

©@ Q¢

Rough waves in the outer harbor made it difficult for large ships to anchor.
Unexpected sand drift made it impossible to maintain the water depth.

A typhoon in September 1884 destroved part of the jetty.

The Nobiru Port Construction Project was canceled without starting construction
on the outer harbor.

@ Valuable modern Western-style port facilities (jet remains, sewer system,
brick bridge abutments, etc.) remain, demonstrating the civil engineering technology of the time.
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(He172) Nobiru Port Construction

(He172) Nobiru Port Construction

Mobiru Port Construction |
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(He173) Nobiru Port Construction

(He173) Nobiru Port Construction

Mobiru Fort Construction

(a) Remairns of the Jettw
(h) Shimonohashi Bridze
(c) Akusui Baki Ankwvo (Dutfall Culwvert)
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(He174) Nobiru Port Construction

(He174) Nobiru Port Construction

NMobiru Port CGonstruction
(a) Remains of the Jetty

Two east-west breakwaters protruding into the sea were constructed
at the mouth of the Naruse River as the entrance to the inner harbor of

(a) Remains of the Jetty

T Aa)
91" Nobiru Port (1878-1882)
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(He175) Nobiru Port Construction

Nobiru Port Construction

(He175)

Nobiru Port Construction
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(He176) Nobiru Port Construction

(He176) Nobiru Port Construction

Nobiru Port Gonstruction
(c) Akusui Baki Ankyo (Qutfall Culvert)

Remains of a sewer system discovered in the ruins of the city.

(c) Akusui Baki Ankyo (Qutfall Culvert)

................................................

M- Toma--Ganal-- (182186
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(He177) Nobiru Port Construction

(He177) Nobiru Port Construction

Mobiru Port Construction

{a) Remains of the Jettyw

(c) Akusui Baki Ankwo (Outfall Culwert)
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(He178) Nobiru Port Construction

(He178) Nobiru Port Construction

Nobiru Port Gonstruction
Major Projects in the Inner Port Area

Gonstruction of the East Jetty (191m) and West Jetty (236m)

Excavation of the Kitakami Ganal (11.8km long) and instal lation of locks

Excavation of the Touna Ganal (3.3km long)

Excavation of the Shin-Naruse River and installation of submerged breakwaters
to divert the Naruse River

Dredging of the Inner Port Basin (3ha. 4 2m deep)

& w3

@

& Greation of a new urban area by filling in the Naruse River delta (34 6ha)

(a) Remains of the Jetty

(b) Shimonohashi Bridge

(¢) Akusui Baki Ankyo (Dutfall Gulvert)
={ 885)

¢

it = D
0 100 200 390 4g0 500 600 /GO0 840 900 71000 11p0 12p0 1300 14D0 1500 16P0 17P0 1800 1900 2000
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(He179) Nobiru Port Construction

Nobiru Port Gonstruction
Estimated Gross Section of Nobiru Jetty
[Nobiru Port Jetty Gross Section]

a. Beams and timber frame (300 x 300 mm)

b. Fascia matting (90.9 cm)

¢. Top of Jetty (100-200 kg/unit)

d. Broken granite (10-30 kg/unit)

g. Side of Jetty (2-3 t/unit)

f. Rubble section (500 kg/unit)

g. Wooden pile (end ¢ 300, average length 6. 36 m)

1. 2m
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(He180) Nobiru Port Construction

Nobiru Port Gonstruction
Damage to the jetiy caused by a typhoon in 1884
(1) Scattering of broken stones from the top of the jetty
{(2) Scouring of the riprap and movement of the riprap
{(3) Falling of the top side
(4) Destruction of the jetty

Beams and timber frame (300 x 300 mm)

Fascia matting (90.9 om)

Top of Jetty (100-200 kg/unit)

Broken granite (10-30 kg/unit)

Side of Jetty (2-3 t/unit)

Rubble section (500 kg/unit)

Wooden pile (end ¢ 300, average length 6.36 m)

1.2m

/./'

30. 3m
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(He181) Nobiru Port Construction

Mobiru Fort Construction
Uamage to the jetty caused by a twphoon in 1884

(1) Scattering of broken stones from the top of the jetty
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(He182) Nobiru Port Construction

(He182) Nobiru Port Construction

Mobiru Port Construction
Uamaze to the jetty caused by a twphoon in 1884

(23 Scouring of the riprap and movement of the riprap
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(He183) Nobiru Port Construction

(He183) Nobiru Port Construction

Mobiru Port Construction

Damage to the jetty caused by a typhoon in 1884
(3) Falling of the top side

S
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(He184) Nobiru Port Construction

(He184) Nobiru Port Construction

Nobiru Port Gonstruction
Damage to the jetty caused by a typhoon in 1884

(4) Destruction of the jetty
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(He185) Nobiru Port Construction

(He185)

Nohiru Port Construction

Nobiru Port Construction

Damage to the jetty caused hv a tvphoon in 1884
(1) Scattering of hroken stones from the toplof the jetty
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(4) Destruction of the jetty
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(He186) Kitakami, Touna, and Teizan Canals
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(He186) Kitakami,

Kitakami Canal
Touna Canal

Teizan Canal

0ld Kitakami River
Ishii Lock

Sadakawa River
Sadagawa North Lock

Ishinomaki Port

Ishinomaki Bay

Maruse River
Nobiru Bay Port

Takagi River
Matsushima Bay
Shiogama Port

Ofunairi Canal

5 @0 9
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21
22

23
24

25
26

21
28

29
30

Sunaoshi River
Sendai Port

Nanak ita River
Umeda River

Sendai Bay

Shinbori Canal
Hirose River

Natori River
Kobhiki Canal

Masuda River
Kawauchizawa River

Shigazawa River
Gokenbori River
Abukuma River

Canal group 49km

Touna,

and Teizan Canals

30




(He187) Kitakami, Touna, and Teizan Canals

(He187) Kltakaml Touna, and Teizan Canals

The Kitakami Ganal (Kitakami Ganal
d) The Kitakami Canal is a 12 E—kllume;er canal connecting the mouths of the 0ld Kitakami River and

the Naruse River
@ 1t was excavated during the Meiji period as part of a related project
to the MNobiru Port Gonstruction Project
It was expected to form a transportation artery from the Kitakami River through the Kitakami

&

Ganal. passing through Mobiru Port. the Touna Ganal. and the Teizan Ganal toward Sendai

@ Ishii Lock. Japan's first modern lock. was |located at the junction with the Kitakami River

& The wooden Nobiru Lock was installed at the confluence with the Shin-Naruse River

® The Omagari and Kama Locks were built at the intersection with the Sada River to prevent
backflow and sediment inflow from the Sada River

) Gonstruction of the Kitakami Canal began in 1878 (Meiji 11)
®The Kitakami Canal was completed the following year. in 1882 (Meiji 15)
@After that. the canal gradually fell into disuse due to the failure

of the Nobiru Port construction project and

dithe opening of the Tohoku Main Line
fDespite the installation of locks. sediment continued to accumulate on the riverbed
By around 1891 (Meiji 24). steamships could only navigate freely at high tide

@After floods in 1909 (Meiji 42) and 1910 (Meiji 43). steamship navigation became
completely impossible
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He
The Kitakami Canal
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(He189) Kitakami, Touna, and Teizan Canals

(He189) Kitakami, Touna, and Teizan Canals
The Kitakami Ganal (Kitakami GCanal)

@ Ishii Lock
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(He190) Kitakami, Touna, and Teizan Canals

(He190) Kitakami, Touna, and Teizan Canals

Kitalkami Canal
Motorboat pulling a flat boat 1938
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(He191) Kitakami, Touna, and Teizan Canals

(He191) Kitakami,

Kitakami Canal

Semboku Light Railway (predecessor of the Ishinomaki Line)

Touna, and Teizan Canals

1913
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Semboku Light Railway
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(He192) Kitakami, Touna, and Teizan Canals
Kitakami Canal Ishii Lock
Downstream Lock chamber Upstream Downstream Lock chamber Upstream
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(He193) Kitakami, Touna, and Teizan Canals

Kitakami Ganal

Ishii Lock
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(He194) Kitakami, Touna, and Teizan Canals

Touna Canal
(I & canal connecting the Haruse River and Matsushima Bay, dug during the Meiji era.
& It was dug in conjunction with the Meiji government’s construction of Mobiru Port.
@ The Kitakami Canal was completed in 1881.
@ The Touna Canal was completed in 1884.
& The inner harbor was completed in 1882, and after its opening, it was temporarily bustling.

E A tvphoon in September 1882 destroved the inner harbor’s jetty.
& Construction of the harbor was halted without completing the outer harbor.

@ Touna Canal
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(He195) Kitakami, Touna, and Teizan Canals

Touna Ganal

(He195)

Kitakami, Touna, and Teizan Canals
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(He196) Kitakami, Touna, and Teizan Canals

Teizan Canal

(I Teizan Canal (collective term for Kibikibhaori, Shinbori,
and Onofuneiribori) Teizan Canal (Shinbori) Meiji 3-8 (1870-1875) Length: 9.5 kn
@ The Touna Canal and Kitakami Canal connect the coast of Sendai Baw,

stretching approximately 49 km from the &bukuma River to the former Kitakami River.
@ Originally intended for shipping.

@ Construction hegan by order of Date Masamune, lord of the Sendai domain.
& It was extended in connection with the Nohiru Port Construction Project,
a Meiji zovernment initiative to promote industry in the Tohoku region.

I Kitakani Canal
& Touna Canal

@ Teizan Canal
@ Ofunairi Canal

21 Shinbori Canal
24 Kaobiki Canal
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(He197) Kitakami, Touna, and Teizan Canals

Teizan Ganal

Ryotaro Shiba

Sendai Domain: A Rugged and Cultured Attitude

Traveling the Kaido
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n Canals

(He198) Kitakami, Touna, a

Teizan Canal

Sunaoshi Teizan Canal

nd Teizan Canals

Stone mazonry(Vallew-filled) embankmert

Stone masonryviVal lev-filled)
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(He199) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)
Irrigation Canal (Sendai City Brick Sewerage System)

(He199) Yotsuva

Yotzuwa [rrigation Canal (Sendai City Brick Sewerage Swstem)
(D Sendai City's sewerage svstem is said to have originated from the Yotsuwa Irrigation Canal,

built by order of Date Masamune in the earlwy Edo period.
@ Modern seweraze svstems were launched in the Meiji period, makinz Sendai the third fastedt

in Japan after Tokwvo and Osaka.
i3 Brick sewsrage systems built in the 1830 still remain in the city, and the need

for wastewater treatment expanded the seweragze svstem after the war.

@ They remain an important part of the citv’'s infrastructure.
& Sendai Citv's brick sewerage svstem is still in use, more than 100 wears after

its completion in 1900.
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(He200) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

(HeZ200) Yotsuwva Irrigation Canal (Sendai City Brick Sewerage Svstem)

The Sendai Citw Brick Seweraze Swstem uses a brick structure, which is rare for seweraze svstems.
Sendai City’ s sewers are primarily shaped |ike three pires: rectanzular, oval, and horseshoe.

Their use is determined by factors such as depth, slope, and flow rate.
(T Rectanzular
Mainly used as storm drains, they discharze directly into rivers or the sea. Therefore,
the water level is fixed, and they cannct be laid deep. This shape allows for a larze flow rate

& Oval

Thev can maintain a high flow rate with a small slope, so solids are also carried along.
They are used on flat zround where a slope is not possible. Thew are durable.

3 Horseshoe

They are tall enough for a person to enter, mking them easyv to maintain. They are durable.
They were also featured in the movie "Golden Slumber.”

(1) Rectansgular & Owal 3 Horseshoe
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(He201) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

(He201) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

O Second phase construction
Briclk sewer under Jozenji Street

(D) Horseshoe-shaped brick sewer (inner dimensions 900mm % 1530mm,

length 189.4m) Construction began in 1900 and was completed in 1303.
@ In addition to construction starting from the Hirose River outlet

on the west side of Jozenji Street,
3 Excavation continued from the corner of Kokubuncho east toward

the end of Kotodai, and excavation also continued from the middle,
resulting in the completion of all construction.
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Brick sewer under Jozenji Street
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(He202) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

(He202) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

O First Phase Construction

@

) The first brick sewerage system constructed in Sendai. Rectangular brick sewer (interiaor
dimensions 660mm x 900mm, length 500.1m). Construction began in 1899 and was completed in 1900.
(@ Excavation began from the outlet of the Hirose River in front of Katahiracho Elementary School,

and continued upstream through Kitsunekoji, Omachi, and Hosoyokocho,
completing a total length of 2,100m
A

Katahiracho Main Line

Rectangular brick sewer
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(He203) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

(He203) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

OThird Phase Construction
(1) Egg-shaped brick sewer (inner dimensions 770mm x 1.120mm, length 290.91m) Started in 1903
and completed in 1904,

@ Construction was temporarily halted in 1904 due to mobilization orders

for the Russo-Japanese War and rain.

Fukuromachi Main Line
Egz—shaped brick sewer
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(He204) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

(He?04) Yotsuwa Irrigation Canal (Sendai City Brick Sewerage System)

r First Phase Construction
Katahiracho Main Line
Rectangular brick sewer

HeZlZ

{rSecond phase construction O Third Phase Construction
Erick gsawer under Jozenji Street

Fukuramachi Main Line

Harseshoe-shaped hrick sewer
Eeg-cshaped hrick zewer
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(He205) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

The Yotsuya lrrigation Canal

M In 1601, Date Masamune began construction of his castle on the natural fortress of Mount Aoba,
and also began construction of a castle town on the opposite bank of the Hirose River.

@ This area was a river terrace formed by the river's course changes, and high ¢l|iffs prevented
access to the town and made it impossible to transport water directly from the river to the town,.
The artificial river {irrigation canal) that he ordered his vassal, Kawamura Magobei Jukichi=1,

to build was the "Yotsuya Irrigation Canal.”
@ The Hirose River was run upstream to Gorokumura, where a weir was erected to take water.
The water was then passed through the wvalleys via tunnels=2 and culverts=3, and diverted into
the castle town west of Yahatamachi as an open channel=4,
& The main stream flowed east from Yahatamachi along Kitarokubancho, passing Miyamachi and flowing
into the Umeda River, irrigating several hundred hectares of rice paddies downstream.
® Tributaries branched off from this main stream at three locations: Kakuseiincho, Kimachi,
and Tor ichomachi. Many more branches branched off. crisscrossing key
T It replenished groundwater to supply well water, and also played an important role as a water
source Tfor Tirefighting within the city. 1t was also used as a drainage
® In the upper reaches, it was used for industrial purposes such as operating waterwheels and
dyeing textiles. 11 also served to irrigate roads in the summer and dump snow in the winter,
while also cultivating trees within the city and creating a prosperous town.

©3
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(He208) Yotsuya Irrigation Canal (Sendai City Brick Sewerage Svystem)

#¥1 Born in 1575 (Tensho 3) in &bu, Mazato Province (present-day Hagi City, Yamasuchi Prefecture].

He served the Mori clan, but in 1601 (Keicho 6), he was emploved by the Date clan. He constructed
a canal from the Kitakami River to Ishinomaki Fort, built the Ishinomaki port, and constructed

the Yotsuva Irrigation Canal and the Teizanbori Canal. He died in 1648 (Keian 1).
7 Tunne |

*3 Aqueduct made of bamboo or wood

¥4 Aaueduct with an open top

¥ Aqueduct buried underground
#5 Box-shared aqueduct
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(He207) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)
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(He?08) Yotsuva Irrigation Canal (Sendai City Brick Sewerage Svstem)
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(HeZ09) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)
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(HeZ10) Yotsuva
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(He?11) Yotsuya Irrigation Canal (Sendai City Brick Sewerage Svstem)
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(He212) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)
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(He213) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)
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(HeZ14) Yotsuva Irrigation Canal (Sendai City Brick Sewerage System)

h Water intake from the Hirose River at Yotsuwa Weir B Opening
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(HeZ15) Yotsuya Irrigation Canal (Sendai City Brick Sewerage System)

Kawamura Maszobei
1. Waterway construction for a canal from the Kitakami River to Ishinomaki Fort and river repairs

2. Construction of Ishinomaki port and improvement of water transportation

3. The Yotsuwa Weir was constructed to improve the irrigation channels around Sendai Castle.
4. The Teizarbori Moat was constructed to improve waterway transportation.

G

. The lzuno Weir was constructed upst ream
of the [chihasama River.

74 1\
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(He216) Uchikawa Irrigation System

@ Iwadeyama, Osaki City, is located in northwest Miyagi Prefecture, a historic region
where Date Masamune built his castle.
@ Uchikawa is an agricultural canal dug by Date Masamune approximately 400 vears ago to serve
as the outer moat of Iwadeyama Castle, irrigating 3, 300 hectares of farmland.
3y The name Uchikawa comes from the fact that water was diverted from a large weir on the Eai River,
creating a river within the castle town.
@ This long—cherished facility was renovated under the National Irrigation and Drainage Project

and the Prefectural Regional Water Environment lmprovement Project.
%) The community continues to work together to preserve the riverside trees

and improve the bank and surrounding landscape.

0 100 200 300 400 500 600 700 800 900 10p0 11j00 12D0 13P0 14j00 1500 16D0 1700 1800 1900 2000




(He217) Uchikawa Irrigation System

(He217) Uchikawa Irrigation System

(11591 Approximately 430 years ago. Date Masamune moved his castle from Yonezawa to Iwadeyama and
ordered the development of the Uchikawa River. To draw sufficient water into the river, a large

wooden weir measuring 144 meters in length and 9 meters in width was built

Because it was so large for the time., it came to be called the "Great Weir. ~
@ 1909 After the weir was built., it was destroyed every time a major flood occurred, necessitating

labor ious and expensive restoration work. Near the end of the Meiji era. in 1910 (Meiji 43).
it was decided to relocate the weir upstream to a more stable flow on the Eai River. Subseguently.
in 1922 (Taisho 11). the wooden weir was reconstructed with concrete
@ 1947~1948 Despite being constructed with sturdy concrete., the Great Weir suffered the brunt
of unprecedented typhoons that struck Japan after the war. The 1947 (Showa 22) typhoon Kathleen
and the 1948 (Showa 23) typhoon destroyed the weir and washed it away.
completely halting water intake
@ 1949-1951 After the typhoon washed away the Great Weir. farmers piled up sandbags and managed
to regain water intake., but full restoration was not easy.
Disaster recovery work then began and was completed in 1951 (Showa 26)
& Due to the aging of the facility and the need to ensure proper sediment discharge.
renovations were carried out through a special irrigation and drainage project. resulting
in the current Oizumi Headworks
® 2005 Approximately 40 years later. cracks and missing concrete became noticeable. Beginning
in 2003.the National Irrigation and Drainage Project removed 30 c¢m of the concrete from the Oizumi

Headworks' surface and replaced it with new concrete, completing the repair work in 2005
At the same time. a Tishway was also renovated to make it easier for fish to ascend
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(He218) Uchikawa Irrigation System
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(He219)Uchikawa Irrigation System
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(He220) Uchikawa Irrigation System
A. Eai River

B. Uchikawa River

0. Tohoku Expressway
D. Tohoku Shinkansen
E. National Route 4
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(T Oseki Headworks:

(He221) Uchikawa Irrigation System

bfter taking water at the Oseki, it is channeled throusgh a waterway tunnel

and merges with the Matsuzawa Eiver to form the Uchikawa River.

(1) Oszeki Headworks
& Confluence with the Matsuzawa River

(3 Former Hvdroelectric Power Plant

@ Uchikawa First Main Irrigation Canal
& Three-Way Diversion Works

) Odas River

Eai River G. Furukawa Station

Uchikawa River H. JR Rikuu East Line
Tohoku Expressway [, Mational Route 47

Tohoku Shinkansen
Mational Route 4
Iwadewama Station
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(He222) Uchikawa Irrigation System
@ Merging with the Matsuzawa River: After taking water at the Oseki, it is channeled through
a waterway tunnel and merges with the Matsuzawa Eiver to form the Uchikawa River.

(1) Oseki Headworks

Eai River G. Furukawa Station
@ Confluence with the Matsuzawa River

. Uchikawa River H. JE Rikuu East Line
Tohoku Expressway 1. National Route 47

Tohoku Shirkansen
Mat ional Route 4
Iwadevama Station

@ Former Hvdroelectric Power Plant

@ Uchikawa First Main Irrigation Canal
& Three-Way Diversion Works

& Odae River
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(He223) Uchikawa Irrigation System
@ Former Hvdroelectric Power Plant: This is the site of a hvdroelectric power plant built
in 1912 (Meiji 45).

(1) Ozeki Headworks

A. Eai River G. Furukawa Station
@ Conf luence with the Matsuzawa Riwver B. Uchilkawa River B JRERGG ELst Lok
3 Former Hvdroelectric Power Plant C. Tohoku Expressway 1. National Route 47
@ Uchikawa First Main Irrization Canal D. Tohoku Shinkansen
& Three-Way Diversion Works E. Mational Route 4
@& Odae River F. I[wadevama Station
@ Former Hvdroelectric Power Plant
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(He224) Uchikawa Irrigation System
@ Uchikawa First Main Irrigation Canal: Thiz iz the Uchikawa First Main Irrigation Canal,
constructed as part of the national irrization and drainasze project for the Osaki

Compared to the construction of the [wadevama City section, which takes into consideration history,
|andscape, and ecology, this concrete canal was constructed more economical |w.

(I Oseki Headworks &. Eai River G. Furukawa Station
@ Conf luence with the Matsuzawa River . Uchikawa River H. JR Fikuu East Line

B
3 Former Hvdroelectric Power Plant C. Tohoku Expressway [, National Route 47
@ Uchikawa First Main Irrigation Canal D. Tchoku Shinkansen

& Three-Way Diversion Works E. National Route 4
# Ndae River F. Iwadevama tation

@ Uchikawa First Main Irrigation Canal

0 190 200 300 400 500 600 700 800 900 10D0 T1P0 1200 1300 1400 1500 1600 1700 1800 19p0 20D




(He225) Uchikawa Irrigation System

(He225) Uchikawa Irrigation System

G Three-Way Diversion Works: Water distribution is an extremely important task. both historically

and for farmers. This three-way diversion works distributes water in three directions.

Oseki Headworks

Confluence with the Matsuzawa River

Former Hydroelectric Power Plant

Eai River G. Furukawa Station

Uchikawa River H. JR Rikuu East Line
Tohoku Expressway |  National Route 47

Tohoku Shinkansen
National Route 4
Iwadevama Station

Uchikawa First Main Irrigation Canal
B Three-Way Diversion Works
® O0dae River

% Three-Way Diversion Works
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(He226) Uchikawa Irrigation System
® 0dae River:The waters of the Uchikawa River flow into the Furukawa area of Osaki City
and become the (Ozaze River.

Around the Ozaze Bridge, you can feel the atmosphere of the Heian perinod.

T Oseki Headworks

Eai River G. Furukawa Station
Confluence with the Matsuzawa River Uchikawa River H. JR Rikuu East Line
Former Hydroelectric Power Plant Tohoku Expressway |, National Route 47

Tohoku Shinkansen
National Route 4
Iwadeyama Station

Uchikawa First Main lrrigation Canal

Three-Way Diversion Works
Odae River

® Odae River
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(He227) Uchikawa Irrigation System

@ Former Hydroelectric Power Plant

/

M Oseki Headworks 7 Gonfluence with the Matsuzawa River

............ Sy

He223

@ Uchikawa First Main lrrigation Ganal

e

® 0Odae River

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn
IOy g AR A A AR ARG SRR A s HEn R T

He224 He225 B He?26

O 100 200 300 400 500 600 700 800 900 1000 11P0 1200 1300 14P0 1500 1600 17P0 1800 1900 2000




(He228) Uchikawa Irrigation System

CRCEONTN SN

(He228) Uchikawa Irrigation System
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Irrigation System

He?19 B. Uchikawa Riwver
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The Flow of the Uchikawa River
From the Yubikan (a huilding) to the Iwvadevama area, where the atmosphere of a castle town remains,
the teeming lUchikawa River flows abundantly, exuding a historical atmosphere.
The Northern Regional Development Office, fzriculture and Rural Development Department wehsite,
features a water story that tells the history of ingenious water management facilities.
Iwadevama Castle and the lUchikawa River
Looking up at Iwadevama Castle and the eastern lookout from the Uchikawa River, wou can see that

the terrain functions as a natural faortification, keeping enemies at bav.

Ninokamae Bridze
The name Uchikawa comes from its location inside the first structure. The second structure was

located to the south of this area, zivinzg the hridege its name.
Branch Waterway with Nishikizgoi Carp
The Uchikawa River also serves as a place of relaxation for residents. It incorporates the abundant

blessings of water into their lives and fosters heautiful szcenerv.
Ushiarai-Fuchi Pocket Park

The Uchikawa River’s waterway embhankment is constructed with natural stone, respecting hoth history

and the landscape. The surrounding area also features parks and promenades, hefitting Masamune Riwver
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Uchikawa District Water Environment Improvement Project Overall Concept Diagram
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Uchikawa District Water Environment Improvement Project Overall Concept Diagram
A The Flow of the Uchikawa River

From the Yubikan (a building) to the lwadeyama area, where the atmosphere of a castle town remains,
the teeming Uchikawa River flows abundantly, exuding a historical atmosphere.

The Northern Regional Development Office, Agriculture and Rural Development Department website,
features a water story that tells the history of ingenious water management facilities.

A The Flow of the Uchikawa River
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(He233) Uchikawa Irrigation System

B Iwadewvama Castle and the lchikawa REiver

Looking up at Iwadewvama Castle and the eastern lookout from the Uchikawa River, wou can see that

the terrain functions as a natural fortification,

keeping eremies at bawv.

B Iwadevama Castle and the Uchikawa River
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C Ninokamae Bridge

(He234) Uchikawa Irrigation System

The name Uchikawa comes from its location inside the first structure. The second structure was
located to the south of this area, giving the bridge its name.

C Ninokamae Bridge
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(He235) Uchikawa Irrigation System

D Branch Waterway with Nishikigoi Carp
The Uchikawa River also serves as a place of relaxation for residents. It incorporates the abundant

blessings of water into their lives and fosters beautiful scenery

D Branch Waterway with Nishikigoi Carp
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E Ushiarai-Fuchi

(He236)

Pocket Parlk

Uchikawa

Irrigation System

The Uchikawa River's waterwaw embankment

and the

iz constructed with natural

stone,

landscape. The surrounding area also features parks and promenades, befitting Masamune River.

respect ing both history

E Ushiarai-Fuchi

Pocket Fark
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(He237)

A The Flow of the Uchikawa River

Uchikawa Irrigation System

B

wadeyama CGastle and the Uchikawa Riyer

He233

Branch Waterway with MishikKigor Tarp

23

He23l

E Ushiarai—Fuchi

Pocket Park

P

s

i T,
: e
= s
S e R
S e o
L s
e e e A et

Hel 36

0 190 200 300 400

He234
O [

Hel35
800 900 T0p0 1100 2P0 1%DU

14p0 T5p0 16p0 1/00 1800 1300 2000




(He238)Uchikawa Irrigation System

(He238) Uchikawa Irrigation System
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The Yubikan

The Yubikan is an Edo period structure located in what is now the city of Osaki, MNiyagi Prefecture,

Japan. It served as a han school for the Date clan of Sendai Domain, and is the oldest existing
educational structure in Japan

@2 The Yubikan
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M The 0Oseki Headworks up until 1909
(Osaki Land Improvement District)
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(He241) Uchikawa Irrigation System

(I Oseki Headworks completed in 1310
ngtor}o/_‘f Land Improvement in Mivazi Prefecturel
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(He242) Uchikawa Irrigation System

(1) Oseki Headworks completed in 1922

(Osaki

Land Improvement District)
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(He243) Uchikawa Irrigation System
I Oseki Headworks completed in 2005
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e kel linadwarks (He244) Uchikawa Irrigation System
in 1910
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(He245) Minamihara Anasek|i

(Tunnel Waterway)
M) The Minamihara district, located further upstream from Naruko Onsen, is at a high elevation and
separated from nearby rivers by mountains, making it difficult to transport water to rice fields.
@ To bring water from the river to such an area. people at the time came up with the idea of
digging a tunnel for the waterway into the mountains.
@ Beginning in 1644, under the direction of government official Yusa Heizaemon Noritsugu,
peaple diligently dug through the mountains by hand

@This is Minamihara Anaseki. Its total length is 1,880 meters, with a 1, 330-meter tunnel
cal led Sukuriana.

B There is a horizontal hole called "Sama” midway through the tunnel,
which was used to drain soil and sand during cleaning
® Even now, 370 years later. Minamihara Anaseki remains in much the same form as it did back then.

It is used for agricultural and domestic purposes, irrigating 25 hectares of rice paddies
in Minamihara village.
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(He247)
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(He250) Minamihara Anaseki

Minamihara fAnaseki Water Story "Technology”

& Minamihara &naseki Topography and Geology: Sedimentary Slate

B Water Source: Toen Suzusawa and Wakatachizawa, tributaries of the Ovazawa River

C After water intake, an open channel runs from the intake to the anakuchi
(the tunrel’s bezinning point)

D Araseki (agueduct tunnel) runs from the anakuchi (the tunnel’s end)

E The water intake is located at an elevation of 287.4m, at the waterway' s diversion point
(wa The elevation is approximately 283m.

F The difference in elevation is 4-bm.

G The total lenzth is 1.880m, with a gradient of approximately 1 in D00,

H &t night, men with torches were stationed along the Ovagawa River and instructed to climb the

southern cliff one by one. From Karuizawa on the opposite bark, they were instructed to

“which number should climb up, which number should descend.”
[ Stakes were driven into the river at each point, |ires were drawn between the points,

and a survey map was created.

J This work appears to have taken manv nizghts.
K As mentioned above, the excavation of the hole weir was most |y made of sedimentary slate (amaiwa).

L Because it was duz using a chisel, the interior walls have an ureven surface.

M It is 2.0m high and 1.5%-2.0m wide, and its high moisture content would have made it easv to carve.
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(He251) Minamihara Anaseki

K To provide |light for the excavation, native bamboo was bundled together, soaked in pine resim,
dried. and burned in various places on the wall

0 To check the slope, two buckets with the same scale were connected by a pipe and filled with
water (water level) to calculate the slope.

P The anazeki was excavated from a horizontal cave facing the cliff called a sama, and a total of
nine such holes have been confirmed from the entrance to the exit of the anazeki

light 0 P
slope
bamboo (water level]
pine resin . L
pipe
: sama
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cliff called a-“3ama
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(He252)

Minamihara Anaseki Water Story "Technology”

Minamihara Anasek|

& Miramibhara fAnaseki Toposzraphy and Geology: Zedimentary Slate

B Water Source: Toen Suzusawa and Wakatachizawa,
C After water intake,
(the tunnel’s beginning point)

tributaries of the Owvazawa Eiver
an open channel runs from the intake to the anakuchi

0 Anaszeki (aqueduct tunnel) runs from the arakuchi (the tunnel’ s end)

open channe |

agqueduct tunnel

open channe |
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(He253)

Minamihara Anaseki Water Story "Technology™
E The water intake is located at an elevation of 287.4m, at the waterwav’'s diversion point

(The elevation is approximatelwy 283m.

F The difference in elevation is 4-fm.

Minamihara Anasek]

G The total length is 1,880m, with a gradient of approximately 1 in b00. +=
o= sradient 551/500 2
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(He254)

Minamihara Anaseki Water Story "Technology™

Minamihara Anasek]

H &t night, men with torches were stationed along the Ovagawa River and instructed to climb the
southern cliff one by one. From Karuizawa on the opposite bank, they were instructed 1o

“which number should climb up, which rumber should descend.”
[ Stakes were driven into the river at each point,

and a survey map was created.

J This work appears to have taken many nights.
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Minamihara fnaszeki Water Story “Technology”
K Az mentioned above, the excavation of the hole weir was mostly made of sedimentary slate (amaiwa).
L Because it was dug using a chisel, the interior walls have an uneven surface.

M It is 2.0m high and 1.5-2.0m wide, and its high moisture content would have made it easy to carwve.
edimentary =slate

E Z28m high and 1.5-2.0m wide
L
(D Intake Weir 2 Tominosu Sama éﬁéé?
& Intake 3 Anaiiri (Tunnel Exit) chisel
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Minamihara Anaseki Water Story "Technology™
W To provide light for the excavation, native bamboo was bundled together,_aoaked inpine resin,
dried, and burred in various places on the wall. i

light

“

bamboo
pine resin
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Minamihara Anaseki Water Story “"Technology”
0 To check the slope., two buckets with the same scale were connected by a pipe and filled with

water (water level) to calculate the slope. 0
slope
(water level)
L )

pipe
@ Intake Weir @ Tominosu Sama Biaked
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Minamihara Anaseki Water Storv “Technologw”
P The anazeki was excavated from a horizontal cave facing the cliff called a =sama, and a total of
nine such holes have been confirmed from the entrance to the exit of the anazeki.
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npen channe |

(He259) Minamihara Anaseki
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(He260) Minamihara Anasek|

Minamihara Anaseki Points and Surrounding Area
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Minamihara Anaseki Points and Surrounding brea
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Miramihara Anaseki Points and Surrounding Are

@ Arajiri (Tunnel Exit) %j Intake Weir
The end of the waterway tunnel @ Intake @2 Tominosu Sama
@ Hole Mouth 02 Arajiri (Tunnel Exit)
@ No. 1 (New) 3ama @ Tominosu Irrigation Canal
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Minamihara Anaseki Points and Surrounding Aregﬂ

@ Tominosu Sama @ Intake Weir = .

A horizontal cave connected to the end of the @ Intake “ TD"II.”.DS.U e .
cave and used to drain sediment from @ Hole Nouth @ Anajiri (Tunnel Exit)
the waterway @ No. 1 (New) Sama @ Tomino Irrigation Canal

® No. 2 (Mukai Sama West) @ Division in the River
@ Tominosu Sama ® No. 3 (Mukai Sama East) Sama@® Oyagawa(River)
ﬁ%% @ MNo. 4 (Kamigan) Sama @ Toen Suzusawa
. @ MNo. 5 (Inochibuta) Sama @ Wakatachi Sawa
\ é @ No. 6 (Hebiko) Sama @ Touen Suzusawa Channel
- 2 Rikuu East Line
éx‘; X o g s 21 National Route 47
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Minamibara Anaseki Points and Surrounding Are

a
Open channel D Intake Weir
@ Tominosu lrrigation Canal @ Intake @ Tominosu Sama
L eharnel that carriess water from @ Hole Mouth 03 &najiri (Tunnel Exit)
Arajiri to rice fields @ Mo. T (Mew) Sama |QD Tominosu Irrigation Cana||
; . . & MNo. 2 (Mukai Sama West) 8 Division in the River
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@ MNo. 4 (Kamigan) Sama T Toen Suzusawa
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Minamihara fnaseki Foints and Surrounding fre

a
O ; . Intake Weir

@ Division in the River é; e o T

The point where the waterway splits into two @ Hole Wouth T Sraivei (Taneel Exit)
@ MHo. 1 (New) Sama @ Tominosu Irrigation Canal
@ No. 2 (Mukai Sama West) @ Division in the River

@ Division in the River ® No. 3 (Mukai Sama East) Sama@® OQvagawa(River)

@ No. 4 (Kamigan) Sama {» Toen Suzusawa
@ MNo. & (Inochibuta) Sama @ WYakatachi Sawa
@ Ho. B (Hehlknj Sama (@ Touen Suzusawa Channel
Ot 1 et s S Il T
{ Hiraseki East Sama
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Minamihara Anaseki Points and Surrounding Aregﬁ

22 Nurume Pond

A pond that temporarily stores water to warm

the cold stream water.

(He266) Minamihara Anaseki
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Minamihara Anaseki Foints and Surrounding Area @ 1

23 Minamihara Reservaoir

b reservoir where manv fireflies flv
around in the summer

23 Minamihara Reservoir

Minamihara Anaseki

() Intake Weir

(@ Tominosu Sama

ntake @ Anajiri (Tunnel Exit)
Hole Mouth @ Tominosu Irrization Canal
Mo. 1 (Hew) Sama 8 Division in the River
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1) Intake Weir

Minamihara Anaseki Points and Surrounding Area
Weir Cleaning (Sekiharai)]
Work to clear away sediment from the open

channel that runs from the bottom of the hole
to the rice paddies

Weir Cleaning (Sekiharai)]
@ Tominosu Irrigation Canal

@

GO @O o OE WM

No.

Intake
Hole Mouth

No. 1 (New) Sama
2 (Mukai Sama West)

1@ Tominosu Sama
@ Anajiri (Tunnel Exit)

# Tominosu Irrigation Canal

@@ Division in the River
i Oyagawa(River)

No. 3 (Mukai Sama East) Samad)) Toen Suzusawa

No. 4 (Kamigan)
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No. 5 (Inochibuta) Sama

No. 6 (Hebiko)
No. 7 (Kanbei)

Sama

Sama

Hiraseki East Sama

i Wakatachi Sawa
19 Touen Suzusawa Channel

@ Rikuu East Line
21 National Route 47
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@ Intake Weir i Tominosu Sama

Minamihara Anaseki Points and Surrounding Area Liibake € MG uel B
“Sama” - A tunnel’s side hole. - o
. . Hole Mouth @ Tominosu Irrigation Canal
Sediment from the tunnel is removed by Mo 1 ‘Olew) Sand i frtictiam o the B
: : ! = ) B I I I I
hydraulic power. Sediment is removed No. 2 (Nukai Sama West) @® Oyagawa (River)

through a Sama.

"Sama” — A tunnel’'s side hole.
@EEeQmME

No. 3 (Mukai Sama East) Sama,

A Toen Suzusawa
No. 4 (Kamigan) Sama  Wakatachi Sawa
No. 5 (Inochibuta) Sama '

49 Touen Suzusawa Ghannel

No. 6 (Hehiko) Sama 2 Rikuu East Line
No. 7 “{aﬂben Sama 21 National Route 47

i) Hiraseki Fast Sama 22 Nurume Pond
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Minamihara Anaseki Points and Surrounding Area

@ Intake

@ Anajiri (Tunnel Exit)
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Minamihara Anasek|

@@ Division in the River

23 Minamihara Reservoir

(He271)

Points and Surrounding Area

Minamihara Anaseki

Nurume Pond
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1) The Osaki region has developed as a rice paddy farming area, utilizing the valleys and wetlands
that stretch along the Eai and Naruse Rivers

@ Gold damage caused by the cold. humid seasonal winds known as “Yamase.” which are unique
to the Pacific coast of Tohoku.

3 droughts and floods caused by the changing topography from steep mountainous areas to
gentler plains, plague the people
@ Osaki Kodo is a land that has developed through various ingenuity and innovation in regulating
water to maintain food and livelihoods in a harsh natural environment
Key Points for Dsaki Kodo s Designation as a Globally Important Agricultural Heritage System
An Ingenious Water Management System Supporting Agriculture
Paddy Field Agriculture in Goexistence with Diverse Biodiversity
Traditional Agricultural Gulture Linked to Agriculture
A Rich Rural Landscape
The Food Gulture Nurtured by Osaki Kodo
Securing food in a harsh environment requires wisdom and ingenuity suited to the region.
Osaki Kodo s water management system. which responds to cold weather damage and flooding
has been central to the development of
Symbiotic Relationships with Living Greatures, Agricultural Gulture. Food Gulture.
and a Rich and Distinctive Landscape
The overall "connection”™ among these elements was key to its designation
as a Globally Important Agricultural Heritage System

& @ P00 oo
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@ An ingenious water management svstem supporting asriculture

@ Osaki Kodo has developed as a rice paddvy farming region, utilizing the val levs and wet lands
that stretch alongz the Eai River and MNaruse River basins.

@ However, agriculture has faced siznificant challenzes.

(@ Cold damage caused by the Yamase seasoral wind

1@ Floods and drousghts caused by the terrain

@ To address these issues, approximately 1,300 water intake weirs¥, tunnels and caverns¥,
irrigation and drainaze channels, reserwoirs, and retarding basins have been constructed along
the Eai River and Maruse River basins that flow through Osaki Kodo since around the Edo period,
and these svstems remain in place to this dav.

21 *Intake weir: & svstem for drawing water from rivers for azricultural use.

22 *¥Tunnel/borehole: & tunnel dug for water manaszement.

23 Year-round damage control measures.

24 These water adiustments are carried out through “contract associations,” organizations

that connect farmers with their local ties.
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@ & S0 gzoeued et

Ou Mountains (Water Source)

Mt. Funagata

Eai River

Naruse River

Kabukur inuma Retarding Pond
Kabirenuma Retarding Pond
Shinainuma Retarding Pond
Konpoji Temple

Minamihara Anaseki Weir
Futatsuishi Weir

Uchikawa River and Oseki Weir
shimizugawa Weir

Hara Weir

Hachiseki Weir

Arakawa Weir

Kami Agricultural High School

Furukawa Agricultural
Exper iment Station

Kogota Agriculture and
Forestry High School
I Mango High School
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D Traditional Water Management

@ Skillful Water Manazement Foundation

@ Water Marazement Based on Contract Associations
@ Waterway Manazement

@ Tunrels and Holes

& Flood Control

(@ Water Management Using Retention Fonds

Paddy Fields

(@ Matural Retention Fonds

i3 Damage Mitization

0 Cultivation Technigues to Overcome Yamase (Rice Storms)
12 Warm Water Charnels

13 Deep Water Management and Davtime Water Withholding

0 Operation and Adjustment

(9 Water Rezource Al location Adjustment
8 Repeated Water lUse for Downstream Paddy Fields
0@ Surplus Water

1@ Farmer-Oriven Allocation Adjustment to Enable Drought (Ban-sui) and Repeated Use of Irrigation Waten
9 Stable Supply
@ & Rich Environment
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21 Household Forest (lznel

22 Composed of multiple tree species, the floating forests above the rice paddies provide habitat
tor troes, birds, and other species.

23 Pest control

24 Symbiotic relationship between biodiversity and agriculture

2h Native natural eremies

26 Pests

27 Predation and control

728 Pest control using ratural eremies

29 Paddy field agriculture continues to support the wintering of Greater White-fronted Geese

30 Value creation through svmbicsis with nature

31 Azricultural production that supports food and livel ihoods

32 Osaki’s Sasanishiki rice and the production of Hitomebore
33 Production of fermented foods such as =sake, miso, and sov sauce

34 The landscape and traditional culture nurtured by OUsaki Kodo and efforts to preserve them
30 Traditional agricultural culture nurtured by paddy field agriculture

36 bgricultural rituals praving for a good harvest

37 Traditional rice cake dishes

38 MNurturing the next gereration to protect the agricultural swstem

39 Mutual support through communication and trust

40 Efforts to preserve agricultural systems
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A Globally Recognized Agricultural Heritage

Osaki Kodo

Osaki Kodo

by clearing the floodplains of the Eai and MNaruse Rivers.

@9 @R COLUE OE BN

Northwesterly Wind
Shinainuma Retarding Basin
Ou Mountains

Naruse River

Eai River

Kami Town

Naruse River

Osaki City

Misato Town

Shikama Town

Eai River

Kami Town

Nabirenuma Retarding Basin
Kitakami Highlands

Kabukur i—-numa Retarding Basin

Yamase Wind
Pacific QOcean

Wakuya Town

s a region that has developed into a widespread rice paddy farming area

Osak i

Kodo




(He280) Osaki Kodo

(He280) Osaki Kodo

A Globally Recognized Agricultural Heritage
M) Osaki Kodo faces harsh natural conditions for rice cultivation, including the monsoon wind
“Yamase” during the rainy season, floods, and water shortages.
@Under such natural conditions, farmers have developed agriculture, centered on rice cultivatian,
through a variety of ingenuity and hardship, using a network of waterways fto secure water
for agricultural use and regulate water supply through drainage measures.
@1In addition, the igune forests surrounding their homes have protected the farmers’ |ives

from the northwesterly winter winds, snow, floods, and driftwood.

lgune forests Osaki Kodo
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Ikune - the forests surrounding the estate that support our lives
Fodo region are filled with the wisdom of our

living creatures.

The igune forests that stretch across the entire Osaki

ancestors for approximately 400 vears. They not only protect people’s lives but also nurture many
Tkune means “house™ and “kune™ means “houndary,” meaning the boundary between estates.
Disaster Mitization Yisdom: The densely packed trees in the enclosure protect the home from
driftwood caused by strong seasonal winds and flaoods.
in the fields suppart livelihoods.

el f-sufficiency Wisdam: Fruit trees, medicinal herbs, and vegetahles grown
like dragonflies

Orhgricultural Yisdom: Careful water management and a location suitable for farming nurture rice plants

and frogs.
floods, and driftwood.

livelihoods of farmers from northwesterly winter winds, snow,
leune forests _

Ikune has protected the

seasgnal winds
ort
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Osaki

Kodo
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(I Osaki Kodo is a region with mountain ranges to the west and gently flattening out toward

the Pacific Ocean to the east.
@ Due to its unique topography, the rezion is swiect to harsh natural conditions, including
frequent water shortazes (drousghts), floods, and cold damaze caused by the seasonal wind "Yamase.”
@ Despite these challengzes, the local people used their wisdom, ingenuity, and hard work to
skillful v manaze water, including obtaining it and devising countermeasures azainst floods,
and developed a water manazement swvstem.
@ This water management svstem, established by our ancestors, relies on mutual cooperation

among farmers, and continues to support rice production in the region.
%] Contrarted learning: & retwark of local pesple who c’mt::-F-rﬂJr::- in farm warl and irrigation
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(8 Yamase Wind
b cold, humid northeasterly wind that blows from Hokkaido to the Pacific coast of Kanto
from spring to summer.

{8 Yamaze Wind Osaki Kodo
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Mpstream areas - Mountainous areas
Minamihara fnaseki

securing water supply - Cold water supply
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O Upstream areas - Mountainous areas
22 Nurume Pond
A pond that temporarily stores water to warm
the cold stream water
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securing water supply on gently sloping land
Drought response
Drainage Fesponse

Widstream Region
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Midstream Region

(He288) Osaki Kodo

Securing water supply on gently sloping land
Orought response Drainage response

% Arakawa Weir canal 1855

@ Osaki Kodo
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Midstream Region

Securing water supply on gently sloping land
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Downstream Areas
% Kabukurinuma Retarding Pond
lood Response

Osaki

Kodo

i Osaki Kodo

i. Humazaki

. Howachi

I
?amaﬁafﬁ‘ﬁ?ﬁf&ctgye lwate PrefecHure |
'\—\.__\___‘__..,-F""\-.- _|"
! { :-\. llr
-, s b s
D Mar uko "B S¥A-hasama Fiver o el
|Il Ck H_ hassma FihET""“-.‘- -~
I o : AR iy A il
5 Kabukurinuma Retarding Pond Apstraam Ared—y gt L S
221 Hazama Rjver
{ o 0,
5 s e S-eformef Hasamg R iver
] , Jx
'| [ ]
i hﬁ.’??.tq%‘??f‘].ﬁfﬁ?..: ™ Eai R t\
ks sY aruse Rive o B
Ty @ Sl hin-Eai’F ic Ooean
L 2
] e ammizzosciiigediinascis
st Funzgsts  Hownstream htea
!
- Zhiratari S &M Yozhida River
2 Mt. Kitaizumigatake

lzhinomaki Baw

atsuzhima Bay
He117

Helol

0p0

T 700 200 300 400 500 600 700 800 900

He274
T TTp0 7200 T300 TP0 T5p0 T6P0 T700 T8p0 13007




(He291) Osaki Kodo

Downstream Areas
Flood Response

(7) Shinainuma Retarding Pond
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Downstream Areas
Flood Response

(He292) Osaki Kodo

® Nabirenuma Retarding Pond

1. Nabirenuma flows

into the Eai River, and when the river's water

level rose, drainage became
impossible, resulting in freguent flooding in this area.
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frakawa Seki

(He294)

[rrigation Canal

Osaki Kodo

I Located in an area where drawing water from a large river is difficult due to its topography.
@ This 33km-long canal fwith 12 tunnels and caverns) draws water from the Arakawa River
{rnow the Hanakawa River), a tributary of the Naruse River, and flows through the hillside.

@ Excavated between 1646 and 1644,

@ The advanced irrigation technology combined with reservoirs is still in operation todav.
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(He295) Osaki Kodo

& Arakawa Yeir canal (H5295) Osaki Kodo
1> The Arakawa Weir Irrigation Canal, huilt in the 1600s and still in use today,
iz located on a mountainside.
@ The Sanbongi area is a hilly region with fast-flowing rivers, making it difficult
to secure water from the river.
@ Even securing water from reservoirs was difficult due to the limited forest hehind it.

@ The drakawa Yeir was built between 1646 and 1649.
& It was dug along the mountainside at a natural gradient from the Hana River, a tributary
of the Haruse River, toward Matsuvama.
& Kiemon Ogoe, who oversaw the excavation, is believed to have conceived an ingenious water
management svstem for the entire Osaki Kodo hasin in an era without detailed maps.
& It is believed that he envisioned an ingenious water management svsten
for the entire Osaki Kodo hasin.
@ The total length was 33 km, with 12 tunnels dug into the hillside in the Sanbongi area and aone

in shikama Town, totaling approximatels 1,700 meters.
@ Large areas of lush bamboo grass and wirgin forest were cut down.

{@ Yhen selecting the route for the irrigation canal to allow it to flow naturally,
@ it was said that the work involved nighttime ohservations by fire and messenger dispatches,
and the decision was made while the route was heing decided.
@ Yooden shovels were used for the excavation work.
@ The tunnel was dug from both sides after the entrance and exit were determined.
Evervone was anxious ahout whether water would flow, but when it finally did, evervone rejoiced.
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(He296) 0Osaki Kodo

(& Arakawa Weir canal

Hana River, a tributary
of the MNaruse Riwver

1646 and 1644

Kiemon Ozoe

forest
hilly region
33km

w0 Sanbongi Shilkama )
5 12 tunnels one tunnel g
= 1,700 meters. g
2 1}

OE

lush bamboo grass and virgin forest
route for the irrigation canal

mighttime
The turnel was dug from both sides

R -Pgogd
Ff»EJE“ﬁffji;}”ﬁ“ﬁ:;;;I$P»~-——9 2

7
by fire and messenzer entrance’ j%;é;;///é?/ 5y 2 exit

7T
fg flow natural v

N

|

TO0 200 300 400 500 €00 700 900 900 TOP0 TTP0 T2P0 T3P0 T4P0 1500 T60 T7P0 7800 1900 2000




(He297) Osaki Kodo

(He297) Osaki Kodo

Tajiri Area
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(He298) 0Osaki Kodo
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(He299) Osaki Kodo
Tajiri Area (HeZQQ) Osaki Kodo

(D Connection of Osaki Kodo's Water Management Infrastructure: “Wetland Water Manazement”
@ The hilly areas in the northern part of the Furukawa and Tajiri regzions were once dotted with swamps

(@ The hilly areas were uneven, makinz drainaze poor and securing water difficult, makinz them
difficult to use as rice paddies.

(@ During the Edo period, Saza Fusatomo, a native of Kainchori, Mumabe Villaze (present-dav Tajiri),
served as the northern mazistrate of the Sendai Domain.

% In 1635 (Kan'ei 12), in order to contribute to the local community,

& he bezan work on improving the drairage svstem of the "Kainchori Swamp” and developed approximately
130 hectares of new rice fields.

@ A tunnel was built from the "Sankowanuma”™ upstream to secure irrigation water for the new rice fields.
2 Thiz ingenious approach killed two birds with one stone: draining the Sankouwa Swamp

and beginning the development of new rice fields.
DThis process was repeated with the upstream swampes, and approximately 700 hectares of rew rice fields

were developed over the 5% wears leading up to the development of Kaihorizaki Swamp.
(B5aga’s irrigation and drainage improvement project at Kaihori Swamp was an important milestone,
marking the beginning of a major Bb-vear undertaking.

MIn the local Kainohori area, a stone monument (erected in 1894) and a shrine

(const ructed in 19%4) commemorate his achievements.
(@The Osaki region has suffered from the triple hardships of floods, droughts, and cold weather

damage cauzed by winds called “wamaze” winds, but has overcome thesze chal lenges by combining

various water manazement methods tailored to the unique geographical features.
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(He300) Osaki Kodo

Tajiiri Area

a Dsaki Kodo: "Water Manazement in Wetlands”

b Furukawa and Tajiri Regions: Scattered Swamps

c Hilly Regions: Foor Drainage, Ditficult to Secure
Orainage and Water Supely

d Edo Period (Saza Fusatomo)

e Kan'ei 12 (1635)

f Irrigation and Drainage Improvement Project for

“Kainohorinuma”
g Securing Irrization Water for Mew Rice Fields

by Constructing a Tunnel from “Sankowanuma”
h Oraining “Sankowvanuma™ Marsh to

Develop Mew Rice Fields
i Bh Years Until the Development of
(Kaiborizaki Marsh)

i Saga Clan's Irrigation and Orainaze Improvement
Froject for Kaihorinuma
l- The Osaki Resgion Experienced Floods, Droughts,

and Cold Damage from "Yamase” Winds
| Combining Water Manazement Infrastructure

O To Ichinoseki @ Tajiri River
@) Tohoku Expressway 10 Osaki Muma
3 To Kurikoma Plateau @ Kaihorinuma

@ Keio Numa @ Kabukuri MNuma
® To Semine 13 Sankouva Muma
& Kavakari Riwver @ To Furukawa

& Kidonuma 9 Tajiri Station
Yawataruma Waterways

Tunnels and caves
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A

0100 200 300 400 500 600700 300900 TOP0 |

10 1200 1300 17400 1500 1BDUO1?DU Tep0 19002000




(He301) Osaki Kodo

(He301) Osaki Kodo

Taiiri Area Kavakari Cave

(I The Kavakari Cave has its entrance at the northern end of the Komatsu district and its exit
at the mouth of the Kavakari River on the east side.
2 It iz extremely long, with a total length of 1,121 meters.

@ Construction took place during the Kan'ei era (1624-1645) . HEEGh s TaReE) PR TR
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Tajiri Area Kayakari Cave

@ The Kayakari Cave has its entrance at the northern end of the Komatsu district and its exit
at the mouth of the Kayakari River on the east side.

@2 1t is extremely long, with a total length of 1,121 meters.

3 Gonstruction took place during the Kan'ei era (1624-1645). Haguro Tunnel T -

Umeka Cave . Kido Cave

e
.F
Suga Tunnel g. Kamikouya Tunnel
Kayakari Cave h Kaihori Tunnel

Kayakari Cave

o O O M
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Tajiri Area Kavakari Cave
Const ruction Methods for Mine and Tunnel
(0 Excavation work began with dizging vertical shafts called “muck holes” (=oil discharzed from

] the tunnel) at intervals of several hundred meters.
@ The bottoms of these shafts were then excavated horizontal lv to connect them.

3 The muck holes were also used for discharging =oil and for maintenance.

@ The remains of five muck holes remain in the Kavari Mine today.
a.aﬁéguro Tunne | Yawata Tunnel

e,
b. Uneka Cave f. Kido Cave
.

c. suga Tunnel Kamikouva Tunnel
d. Kavakari Cave h Kaihori Tunnel

Kayakaii Cave 12 Kabuluri Numa\‘a
(5)

Construction Methods for Mine and Tunnel
vertical shafts called “muck holes”
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(He304) Osaki Kodo
Tajiri Area
< The wisdom of our ancestors who transformed wet lands into rice paddies
(I The Taiiri rezion was a low-lving area surrounded by hills, dotted with swamps.

(@ Reclamation of the swamps was already underway during the Edo period.
@ Lakes and wet lands were blocked by hills and could not be drained.
@ Water was channeled downst ream through tunnels (tunnels).
@ At the same time, irrigation water was secured from upstream.
B Starting from downstream, the following wetlands were corwerted into rice paddies
over a period of 59 wears: Kaihorinuma, Sankouva Numa, Kidonuma, Yawatanuma, and Usakiuma.

Deve loped swamps (current |y rice paddies, etc.) Wataruave

M Tunrels and caves @ Kabukuri Numa
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(He305) 0Osaki Kodo
Tajiri Area
Kainohori Tunnel
Ty Two lower tunnels and one upper tunnel.
@ The lower tunnel was used to drain Kainohori.
@ The upper tunnel served as both a drainage channel and a irrigation channel.
@ The development of the 130-hectare Kainohori Tunnel was an enormous achievement

& A memorial monument and Saga Shrine were erected in Kainohori by volunteers

a. Haguro Tunnel e. Yawata Tunnel
b. Umeka Cave f. Kido Cave
¢. Suga Tunnel g. Kamikouya Tunnel

h Kaihori Tunnel

d. Kayakari Cave | Kaihori Tunnel
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(He306) Osaki Kodo
Tajiri Area
Yawata Tunnel
@ This tunnel serves both water and drainage.
irrigation water fol lowing the reclamation of Yawata Pond
@ This tunnel served as both a drainage and irrigation facility
@ Along with the Kainohori Tunnel. it served as an important water management facil ity connecting
large and small ponds for the development of new rice fields in the Tajiri region

and was excavated between 1688 and 1743 to supply

a. Haguro Tunnel e. Yawata Tunnel

b. Umeka Cave f Kido Gave

6. Suga Tunnel g. Kamikouya Tunnel
d. Kayakari Gave 4 Kajihori Tunnel

e Yawata Tunnel
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(He307) Osaki Kodo
Tajiri Area
Hassundo
@ A 24cm (8-inch) hole is installed at the boundary between the upstream and downstream sides
of the drainage channel.
@ A mechanism to limit the amount of water flowing downstream during floods.
@ During floods, the upstream area is also flooded, reducing flood damage in downstream areas
@ The wisdom of water management that takes the entire region into consideration is passed down

a. Haguro Tunnel e. Yawata Tunnel

b. Umeka Cave f. Kido Cave

¢. Suga Tunnel g. Kamikouya Tunnel
d. Kayakari Cave y Kaihori Tunnel
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(He308) 0saki Kodo

Tajiri Area

d) Kabukuri Numa

M A flood-control basin that regulates water levels during floods.

@ It is off-limits to humans, it is the only area in the Tajiri region that has not been reclaimed.
@ It has become a wetland with a precious natural environment, even in eastern Japan.

a. Haguro Tunnel e. Yawata Tunnel
b. Umeka Cave f. Kido Cave

¢. Suga Tunnel g. Kamikouya Tunnel
d. Kayakari Cave h Kaihori Tunnel

i) Kabukuri Numa
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Tajiri Area
D To Ichinoseki
(@) Tohoku Expressway
@ To Kurikoma Plateau
@ Kejo Muma
@ To Semine
& Kavakari River
@ Kidonuma
Yawatanuma
@ Taiiri River
@ Osaki Muma
I Kaihorinuma
1@ Kabukuri Numa
@ Sankouva Muma
@ To Furukawa
® Tajiiri Station

Waterwavs
Tunnels and caves

Deve loped swamps (currently rice paddies, etc.) 7]

o | ®
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Tajiri Area
T During the Edo period, two major routes drained the lakes and marshes in the Tajiri region,
improving their irrigation svstems and converting them into rice paddies.
@ One route was "Kavakari Pond - Kabukuri Numa™ (from Keio Numa to Kavakari Cave - Kabukuri Huma).
@ The other route to the south was “Tajiri River - Yawata Tunnel, Kido Cave, Kamikouva Tunnel
- Kainohori Tunnel - Kabukuri Huma.”
@ These routes were converted into new rice paddies and rice paddies starting downstream.

Theze routes aoffer ingsight into the hardships of excavating them.
& They are still in use today, with the Kavakari Pond being a massive 1,121n long tunnel,

constructed by hand.
& Keio Muma and Kabukuri Numa are major migration sites for white-fronted geese, accounting far
Y0% of the geese migrating to Japan. The number of hirds can exceed 100,000 at its peak.
DThis is closely related to the fact that local farmers have provided a wintering environment
for the zeese by storing water in rice paddies during the winter, creating “winter rice paddies.”
@It can be said that the geese chose this area because they rely on farmers

who practice agriculture in harmony with nature.
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Tajiri Area D To lchinoseki ® Kawyakari River @ Kaihorinuma
@ Tohoku Expressway @ Kidonuma @ Kabukuri Muma
& To Kurikoma Plateau Yawatanuma (3 Sankouya Muma
@ Kejo Numa @ Tajiri River @ TOIFUTUREWEI
& To Semine {0 Osaki MNuma ® Tajiri Station
a. Haguro Tunnel e. Yawata Tunnel
1690 1635 b. Umeka Cave f. Kido Cave
hter rice c. Suga Tunnel z. Kamikouva Tunnel
paddy L1 ] 1L | d. Kavakari Cave h Kaihori Tunnel

conversion Developed swamps a
(current |y rice paddies, etc.) ///A

Tunnels and caves Waterwavs
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Tajiri Area

oy

improving their irrigation systems and converting them into rice paddies.
@2 One route was “Kayakari Pond - Kabukuri Numa” (from Kejo Numa to Kayakari Cave - Kabukuri Numa).
3 The other route to the south was "Tajiri River — Yawata Tunne!l, Kido Cave, Kamikouya Tunnel

— Kainohori Tunnel - Kabukuri MNuma.’

O Two major routes

(T) During the Edo period,

(He312)

r
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€)) 9—e—=fog—=h—®
@ To Ichinoseki ® Kayakari River
@ Tohoku Expressway @ Kidonuma
@ To Kurikoma Plateau @ Yawatanuma
@ Kejo Numa @ Tajiri River
® To Semine @ Osaki Numa
i Kaihorinuma
12 Kabukuri Numa
@ Sankouya Numa
@ To Furukawa
@ Tajiri Station

two major routes drained the lakes and marshes in the Tajiri region,

Osaki Kodo

a. Haguro Tunnel e. Yawata Tunnel

h. Umeka Cave f. Kido Cave

¢c. Suga Tunnel g. Kamikouya Tunnel
d. Kavakari Cave h Kaihori Tunnel

Developed swamps 7
(currently rice paddies, eteg.) ///A

Tunnels and caves Waterways

Al
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Tajiri Area

(He313)

He302
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b Kaihori Tunnel

Osaki Kodo

Const ruct ion Methods
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(He314) 0saki Kodo

Furukawa Area
1. Water management using a network of waterwavs that allow natural flow on gently sloping land

2. Water is taken from the river and natural flow is used to irrizate the basin.
Water volume is adjusted throughout the area using “bansui”™ (water supplv).
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# T Osakitkodo [/
(« ke[ “hasafia River /-Wh‘wf Furukawa Area
\ ru a -\%, ‘%‘-I"‘\T&kr ;’ @ KEJ O Swam
;J > q é:: T; -rHasama 2 ver @Kejoruma Dam
! i : 5~ mefr Hasgma River
h Wy o " 0
R US'h e i ic Ocean e
: ) fl River s
B _:_fE} (1) Eai River Midstream 3-chome iy
If 2 Yoshida River Water Intake Weir \g
S Mt Kitaizumigatake ) . e
Ishinomak i B @Gotoue Cave =
el B et ®Fu .ﬁﬁgic&éaﬁgal Experiment Station
He274 = |

0 100 200 300 400 500 640700 300900 T0p0 1100 T1ZP0 T3P0 1400 1500 1600 1700 18001900 2000




(He315) Osaki Kodo

(He315) Osaki

Furukawa Area
(' Eai River Midstream 3-chome Water Intake Weir

Kodo

Originating from the "Sanchome Weir” in the middle reaches of the Eai River

Irrigation water flows from the Eai River into the Goto River

(1) Eai River Midstream 3-chome
Water Intake Weir

Furulkawa &rea

2 Keio Swam

@ke joruma Dam

(D) Eai River Midstream 3-chome

Water Intake Weir
*@Gotoue Cave

hegrjcultural _Experiment Sta
nal Route
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(He316) 0Osaki Kodo

Furukawa Area

@iGotoue Cave
(I Gotoue is an approximately dkm irrigation canal that runs from the 3-chome intake in the middle

reaches of the Eai River to Mirami-Kobavashi.
@ Gotoue Cave is a cave that runs approximately 100m beneath the hill where Evukoin Temple iz located
@ The name "Gotoe” is =aid to have come from Goto Mazobei Mobuvasu, who resided at Mivazawa Fortress

during the Keicho era.
@ Gotoue Cave is believed to have been excavated around 1596 (Keicho 1) and is considered the oldest

cave in the area.

@Gotoue Cave Furukawa Area
3 Keio Swam
@kejonuma Dam
LAy

i River

D Eai River Midstream 3-chome

Water Intake Weir
*@iGotoue Cave
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oA ﬁoute l?

“Tohoku Expregs

o
o

GiFu

0 100 200 300 400 500 00 700 800 900 T0D0 7100 1200 1300 1400 1550 1§DD 1700 1800 19002000




(He317) Osaki Kodo

(He317) Osaki Kodo

Furukawa Area

@ Ke jonuma Dam

@ Originally a natural lake called Kejonuma

@ 1t was converted into a reservoir and a standard earth dam.
@ A flood control dam for agricultural water supply.
Construction began in 1980 and was completed in March 1996.

)

@ Ke jonuma Dam Furukawa Area
3 Kejo Swam

@Kejonuma Dam

Fai River
(1) Eai River Midstream 3-chome

Water Intake Weir
* 2 Gotoue Cave

"Tahaky E){pre 5

L]
=

Agricultural Experiment Stat
wgnal Route
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Furukawa Area
@ Kejo Swamp
Ramsar Convention Wetland "Kejo Numa”

Biodiversity
T Kejo Numa became a Ramsar Convention Wetland in October 2008.
@ It is an important wintering ground for Anatidae, including Bean Geese,

Greater White—fronted Geese, and Great Tit Geese. At peak times, the population exceeds
3 Seasonal flowers, such as Japanese irises and day lilies, can be seen in the surrounding area

3 Kejo Swamp Furukawa Area
3 Kejo Swam

a® e e @Kejonuma Dam
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(He319) Osak

Furukawa Area

“Bansui”

(hank water swstem)

(0 In gently sloping areas like the Furukawa River,

& A rotational water distribution svstem called “bansui

of water used throughout the area.

| Kodo

it is necessary to adjust the amount

" (bank water system) has been used.

@ This swstem has ensured the water needed for agricultural operations throughout the region.

@ For rice paddies with varving elevations, weirs raise the water level

in the irrigation channels

and allow water to be diverted to the upstream paddies.

Bansui~ (bank water svstem)

Furukawa Area

3 Keio Swam
@kejoruma Dam

EE%%E e
= | £
x water intake
= i River g
Low rice field surface (D) Eai River Midstream 3-chome B
: I_ Water Intake Weir ~§
eirs " =
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Furukawa Area
S Furukawa Agricultural Experiment Station

@MSince its establishment in Furukawa-Suwa, Osaki GCity,

Aesricultural Experiment Station in 1921

@1t has produced Miyagi brand rice varieties such as Sasanishiki, Hitomebore,

Kodo

as a branch of the Mivagi Prefectural

and Sasavyui.

G Furukawa Agricultural Experiment Station

9
9

Q

AR A4
L e e

Sasanishiki, Hitomebore, and Sasayui.

Furukawa Ares
3 Kejo Swamp

@Ke jonuma Dam

ai River
M) Eai River Midstream 3—-chome

Water Intake Weir
* @ Gotoue Cave

Agricultural Experiment Station
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Tohaku Exprejsway

g 100 200 300 400 500 600 70O 80O 9GO0 10p0 11Pp0 1200 1300 14j00 1500 1600 17P0 18P0 IQED?UDD




(He321) Osaki Kodo

Furukawa Area

(He321)

Osaki Kodo

Intake

Water

Weir

Gkejonuna Dam

He314
2 Kejo Swamp

He3 15

“Bansui”
(bank water swstem)

Hedl6

BFurukawa Agricultural

Experiment Station

water |ntEEe
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Hedld
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(1) During the Edo period, this area flourished as a castle town for the Moniwa clan,
a =enior retainer of the Uate clan, who plaved a leading role in the development

Matsuwvama Area

of new rice fields in the Sendai domain.

@ The contributions of the local people who cultivated the barren land, often with its many wval levs,
near the main stream of the MNaruse River, are significant.
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Matsuvama Area

(1) Reservoirs and Repeated Water Use

(I} Mumerous reservoirs have been constructed as a means of securing irrization water in the midstream
and downstream areas, where water shortages are common.

@ There are 1,152 reservoirs throughout the Osaki Kodo area.

@ In addition to raising the water level in drainagze channels for repeated use,
skil [ful water management is also practiced to secure irrigation water.

(1) Rezervoirs and Repeated Water Use

Ishinomaki Line

Rikuu East Line

Kogota Station

Tohoku Main Line

Maruse River

i@ Suzunegoro Drainage Pumping Station

T Reservoirs and\Repeated Water Use

Matsuyamacho Station
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(He324)

@ Suzunegoro Drainage Pumping Station

Matsuyama Area

Side Levee and Suzunegoro Drainage Pumping Station

q

of the levee was prone to fTlooding.
2 However,
the situation was greatly improved.

1) A side levee was constructed where the distance between the MNaruse River
narrowed to hold back floodwaters and protect the town downstream

Osaki Kodo

As a resul

levee and the mountain

t, the area upstream

with the completion of the Suzunegoro Drainage Pumping Station in 1989,

%) Suzunegoro Drainase Pumping Station
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Matsuyama Area

1) Reservoirs and Repeated Water Use
1. Reservoirs and Repeated Water Use: In the middle and |lower reaches of the river, where available
water levels are low, many reservoirs are built in the hilly areas, with 1,152 in total
throughout the Osaki Kodo area.
2. Reservoirs are installed to dam up drainage channels, reusing the drainage water
to ensure irrigation. (MArakawa Weir Irrigation Channel @lrrigation Water P Drainage Channels
@Tunnels and Subterranean Holes (®BRice Fields

3)Reservoirs ®Drainage
(I Reservoirs and Repeated Water Use
Rikuu East Line Ishinomaki Line

@) ) @ () Kogota Station
T%::l — 0 = i i
L) '\.4 ) - -
= &/ ] Tohoku Main Line
E@H"?Iﬁ @Kﬁﬁﬂ (B (37 Naruse River
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/ \ Matsuyamache Station
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(He326)

Matsuyama Area

1) Reservoirs and Repeated Water Use
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Matsuwama Area

(He327) Osaki Kodo

Matsuwvama Eegion: 33km of Waterwaw

(I Construction began in 1626 (the third vear of the Kan'ei era) and took three wvears to complete,

converging the Kitakami River,

& Water transportation, drainaze, and irrization functions were improved.
3 The Arakawa Weir, excavated by Maeda Kizaemon and Ogoe Kiemon between 1646 and 1649,

Hazama REiver, and Eai River.

ensured water access to the Matsuwama rezion.

Arakawa Weir Diagram (1858)
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Kashimadai Area

(D Shinainuma Retarding Basin a Matsushima Station

@ Genroku Cave
@ Meiii Cave
@ Yoshida River Siphon

& Katsurazawa Reservoir

(He328) 0Osaki Kodo

f Tohoku Main Line k Takagi Riwver

g National Route 346 | Tsuruta River
h Natiornal Route 45 m Yoshida River

b Maruse Eiver
c Kashimadai Station
d Shinainuma Station

e Atazo Station

i Sanriku Expresswav
i Senseki Line

Yamagata “Prefecture

4 q‘_—“_ﬂ_{fiﬁ Osaki Kodo

. Kitaizumigatake

Ishinomaki Bay,

atsushima Bay
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Osaki Kodo

Fashimadai frea
@ Shinai-numa Flood Retardation Basin
I The flood-prone Shinai-numa swamp was reclaimed to allow azriculture to enioy the henefits
of the Osaki Kodo soil. While taking advantaze of the rice paddy’s relatively high tolerance
for flooding during large-scale floods,

@ Water from the river was temporarily stared in the paddy fields (372 hectares]).

@& Damage to other paddy fields and villages was mitigated.

(T Shinai-numa Flood Retardation Basin

5;@3 Katsurazawa\Resefvair

T Shinainuma Retarding Easinh

| Tsuruta River

Hed?
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Kashimadai Area

@Genroku Cave

(I The distance from Shinai Swamp, which has long been plagued by flooding, to Matsushima Baw
iz 7.4 km, with an elevation difference of only 2 m.

@ Starting in 1693 (Genroku 6), a difficult proiect took 11 vears to diz two tunrels,
each 2,578 m long, across the slizht elevation difference, allowing the swamp’s water to flow

into Matsushima Bav.

i2Genroky Cave

ol Katsurazawa Reservolr

e

(D Shinainuma Retar;::ling Basin

| Tsuruta River

Hear?
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Kashimadai Area

3 Meiji Cave

(D bfter the Genroku cave was completed, the flow of the cave deteriorated over the wvears
due to sediment and other factors, resulting in flooding every time there was heavy rain.

@ Tharks to the efforts of Kamata Sannosuke, the mawvor of Kashimadai Vil laze, affectionatelw
krown as the Waraji Village Mavor.” a new cave was completed in 1910 (Meiji 43).

5 b pfave 49, KataurazawaﬁHeserv0|r

el

(D Shinainuma Retarding Basin

| Tsuruta River
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kashimadai Area g
@ Yoshida River Siphon (HGSSZ) Dsakl KOdO

(I This river overpass, completed in 1940, drains the Tsuruta River, which flows through Shinai Lake,

by diving it under the Yoshida River.
@ After crossing the Yoshida River, the river changes its name to the Takaio River,
connects to the Meiji Pit, and flows into Matsushima Baw.
@ In 1977, the completion of the massive reclamation proiect, which took approximately 200 vears,

was announced.

@ Yoshida River Siphon

45, Kataurazawa Meservolr

D Shinainuma Retardlng Basin

| Teuruta River
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Kashimadai Area (H9333:] Osaki Kodo

% Katsurazawa Reservoir
(D In 1993, the Japanese minnow, a carp species thought to be extinct, was discovered
in this reservoir for the first time in 60 vears.
@ The Ministry of the Environment desiznated the "Group of Reservoirs Surrounding
the Former Shinai Numa™ as ore of Japan's 500 Important Wetlands.
@ Activities such as draining the pond are carried out to maintain a healthy environment.

® Katsurazawa Reservoir
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(He334) Osaki Kodo
BRural Landscape Yiew from the Yoshida River Embankment
Landscape

Kashimadai Area

(1) The terrain is flat, with a gradient of about 1:2500
(a difference in elevation of 1 meter per 2500 meters).

@ The flood-prore Kashimadai area was reclaimed and drained through the painstaking efforts
of our ancestors. Overcoming repeated floods, the area now offers a panoramic view
of vast farmland as far as the eve can see.

®Rural Landscape Yiew
from the Yoshida River Embankment

88 Katsurazama

esefvoir
(D Shinainuma Retarding Basin

| Tsuruta River

0100 700 300 400 500 6Q0 700 _3Q0_ 900 10P0 1100 12p0 T3P0 1400 1500 1600 1700 1300 1QUD£%DD




(He335) Osaki Kodo

Kashimadai Area (H8335) Osaki Kodo

@ Uchinoura Contract Association 100th Anniversary Monument

Traditional dgricultural Culture

(D Uchinoura Contract Association was founded in 1914.

@ Despite repeated floods and poverty, the people cleared wasteland, worked tozether in asgriculture,

and supported each other in their daily lives to maintain the communitw.
Z This monument serves as a testament to that.

@ Uchinoura Contract Association
100th Anniversary Monument

Mutual Found
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Kashimadai Area ¢
ey (He336) Osaki Kodo
Traditional Agricultural Culture
D In 1910, Mavor Sannosuke Kamata merzed 14 villaze shrines into Kashimadai Shrine.
This market was established to promote the welfare of villagers by selling agricultural
and processed goods produced by the villazers.
@ This traditional market boasts one of the larzest scales in the Tohoku region.

@ Tagaichi
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Kashimadai Area

a foshida River

b Shinai Swamp
c Ozawa

d Maruse River
e Naruse River Leveek Meiji Cave (1,309 m)
| Marbuhirabori (407 m)

m Matsushima Baw

h Genroku Cave
i Takasgi River

f Ogawa Lock
g Futazova

(He337)

i Hokubuhirabori (2,183 m

Osaki Kodo

a Matsushima Stationf Tohoku Main Line o Talagi Bivap
) b MNaruse River g National Route 346 Toruta Rivef
c Kashimadai Stationh Natioral Route 45  Yockhida Rivet
d Shinainuma Station i Sanriku Expressway

e Mazo Station i Senzeki Lire
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Kashimadai Area (HESSB) Osaki Kodo

Genroku Orilling Hole

(D' The Genroku Drilling Hole is an artificial tunrel built to drain water from Shinai Lake into
Mat=sushima Bawv, prevent backflow of the Maruse River, eliminate flooding, and open up new rice

paddies in Shinai Lake.
@ Construction took place over five vears, from 1693 (Genroku 6) to 1698 (Genroku 117
during the Edo period, resulting in many casualties.
@ The Tsuruzawa Tunrel (current location), also known as the "Drilling Hole,” is a vertical
hole dug using the Genroku Orilling Hole construct ion method.

@ The difference in slope between Shinai Lake and Matsushima Bay is only 4.59 meters. Furthermore,
the tunnel’s lenzth of 2,578 meters made construction impossible with the technology of the time.

& Therefore, it is believed that a vertical hole was first dug, and then a horizontal hole
(drilling hole) was dug between the two vertical holes.
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Genroku Orilling Hole (HeSSQ)
a Yoshida River b Yoshida River Siphon
- R348 d Takagi River

< Tekeki Maim:Liges f Shinainuma Station

g Genroku Cave - Anaszashira

h Genroku Cave - Anajiri

i Meiii Cawve (1,309m)

(1) Morthern Flat Moat

(from Shinainuma to Anagashira)

¥Length: 1, 704m *Width: 27m *Depth: Zm

(2) Cave (from Anazashiri to Anajiri)
¥Length: 2,578m *Width: 3.6m *Heizght:
2.4m (2-section)

(3) Southern Flat Moat
(from &najiri to Matsushima Bay)
¥Length: 3,0685m *Width: 18m *Depth: 2m

(4) Vertical Holes (Drop Holes): 10

Osaki Kodo
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Kashimadai Area

Genroku Drilling Hole
3 The Tsuruzawa Tunnel (current location), also known as the "Drilling Hole,” is a vertical
hole dug using the Genroku DOrilling Hole construction method.

@ The difference in slope between Shinai Lake and Matsushima Bay is only 4.59 meters. Furthermore,
the turrel’s length of 2,578 meters made construction impossible with the technology of the time.

® Therefore, it i believed that a vertical hole was first dug., and then a horizontal hole
(drilling hole) was dug between the two vertical holes.

(41 Yertical Holes (Drop Holes): 10

Hed 38
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Kashimadai Area

Genroku Drilling Hole
@ The Tsuruzawa Tunnel (current location), also krown as the "Drilling Hole,” is a vertical
hole dug using the Genroku Orilling Hole construct ion method.

@ The difference in slope between Shinai Lake and Matsushima Bay is onlv 4.59 meters. Furthermore,
the tunnel’s length of 2,578 meters made construction impossible with the technology of the time.

& Therefore, it is believed that a vertical hole was first dug, and then a horizontal hole
(drilling hole) was dug between the two vertical holes.

Genroku Cave (Sliding Holel

Sliding Hole

Matsushima Baw

DSh inal owamp
|E]
e
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Kashimadai Area (H8342) Osaki Kodo
a Yoshida River b Yoshida River Siphon
c R348 d Takazi River
e Tohoku Main Line f Shinainuma Station

g Genroku Cave - Anasashira
b Genroku Cave - Analiri

i Meiji Cave (1,309m)

(1) MNorthern Flat Moat
(2) Cave (from Anagashiri to Arajiri)

oo % :
| ﬁfan

g;i;%ﬁl Holes (Drop Holes): 10
(37%2.4m (2-section) He339
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Kashimadai Area (He343) Osaki Kodo
a Yoshida River b Yoshida River Siphon
c R348 d Takagi River
e Tohoku Main Line f Shinainuma Station

g Genroku Cave — Anagashira
h Genroku Cave — Anajiri
i Meiji Cave (1,309m)

(1} Northern Flat Moat
(2) Cave (from Anagashiri to Anajiri)

Genroku Cave

Meiji Cave

> 10

W/WW He33g
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Kashimadai Area (H3344) Osaki Kodo
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Kashimadai Area (H3345:] Osaki Kodo
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Kashimadai Area
@ 0verf low Levee
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Kashimadai Area
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Kashimadai Area

@Yoshida River Siphon
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Kashimadai Area
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Kashimadai Area

Genroku Cave Meiji Cave

4) Vertical Holes (Drop Hold
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Kazhimadai Area a Matsushima Station k Takagi River
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Kashimadai Area (He353) Osaki Kodo

a Matsushima Station | yaxasi River

b Naruse River | Tsuruta River

¢ Kashimadai Station 5 Yoshida River

d Shinainuma Station | National Route 45

@2 Genroku Cave
Groundbreaking in 1693 - Completion in 1698

Genroku Drainage Channel: Total length 7.397m (two tunnels)
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Kashimadai Area

@ Meiii Cave
Construction started in 1906 and completed in 1910

(He354)

Osaki

Meiii Urainagze Channel:

Total length B,926m (3 =inks)

DNorthern@Meii| @Southern @MSouthern

Drainage |Drainage |Urainagze |Flat Moat
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Kashimadai Area :
(He355) 0Osaki Kodo
@ Genroku Cave 3 Meiji Cave
Groundbreaking in 1693 - Completion in 1698 Gonstruction started in 1906 and completed in 1910
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Kami firea =
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Kami Area
T Hara Weir
Ingenious Water Management Infrastructure

{ T-
LN P
@ It took approximately 10 years to build. starting in 1670
@ A stone monument reads. "The weir transformed what was then a barren land into
a fertile rice paddy field. ”
@ 1t irrigates the fields of the present-day Onoda area of Kami Town
J%Ez' JP/"{'
%

Kodo

This water intake weir was ordered by Lord Tsunamura.

the fourth lord of the Date clan

M Hara Weir

DHara Weir

2 5eni Weir

B Tatemae Weir Ozaki City
@EamniFawahara Headworks

EFormer 53 :1.___, Family Residence
EYakurai Mounta+s

Eami Town

Nar use River
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Kami Area
@ 85emi Weir
Ingenious Water Management Infrastructure

intake weir was constructed over a period of approximately 10 years,
who ruled the Miyazaki region of present-day Kami Town.

M This water beginning in 1660
by order of the Ishimoda c¢lan,
This difficult construction project took approximately 10 years.

)
£
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@3emi Weir THara Yeir <
Eieni Yeir
@ Tatemnae Yeir Ogaki City
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Kami Area

@ Tatemae Weir

Ingenious Water Management Infrastructure

M) A weir for irrigation water intake from the Tagawa River, a tributary of the Naruse River.
@) Construction began in 1267 and took 12 years.

(3 It irrigates the current Nakashinden area of Kami Town.

@ Water irrigated through the Semiseki Weir flows back into the Tagawa River and is reused

as a water source for the Tatemae Weir.

‘%?,dyﬁ
= ) o, 7
@ Tatemae Weir DHara Weir L ;fg
B @ Semi Weir -’-%,- N
@ Tatemae Weir Osaki GCity
@ KamiKawahara Headworks
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Kami Area
@ Kamikawahara Headworks

[nzenious Water Manazement Infrastructure

(O Built in 1640 (Kan'ei 17).
@ Originally located on the main stream of the Maruse River, it was relocated to the tributary,
the Tagawa Eiver, due to the enormous cost and manpower required for maintenance and repairs.

Hence, it is also known as the Tazawa Weir.
3 Currentlv, it iz maintained as the Kamikawahara Headworks at the conflusnce of the MNaruse River

and the Tagawa River. »

@ Kamikawahara Headworks
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Kami frea
EFormer Satake Residence

f testament to traditional agricultural culture

T It is helieved to have been built in the late Edo period.
@ The main building has a zable roof.

& The lavout of the main living area is a typical four-room structure with a central hall,
common in Edo-periaod farmhouszes in this region.

@ The interior is open to wisitors.
& This is a wvaluahle historical huilding that offers insights into life during Ehat Bra.
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Kami Area
BEMount Yakurai

Yakuraizan

EMount Yakurai ‘Yakuraizan

THara Weir

T5emi Weir 2
FTatemae Weir Osaki Gity ,5”.
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(I The paddy fields in the Mivasaki rezion are located at relatively high elevations,

@ therefore, to draw water from the Maruse River, which flows at a lower level, it was necessary to
take the water from a considerable distance upst ream.

@ Consequently, an irrigation canal using an underzround tunnel (a twvpe of aqueduct)
was the only feasible solution.

@ The entrance of the tunnel is called “Ana-atama” (tunrnel head), and the exit iz called
“bra-shiri” (tunnel tail).

@ The intake point of the Semi-ike irrigation svstem is located at a place called Furumido,
where the MNaruse River iz at its narrowest point, also known as "Semi-ike Pond”.

® The underzround tunnel is 560 ken (approximately 1008 meters) in lensth. )
@Semi Weir THara Weir _ 1%,
= ZiSemi Weir ;
347 FiTatemae Weir Osaki City Ly '
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Kami Area
@Semi Weir 1660 @ Semi Weir
347

1. Semiseki Weir Intake
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Kami Area
&Semi Weir 1660 @ Semi Weir
347
1. Semiseki Weir Intake
= tunne |
e Semizeki Weir
Maruse River 2. Semize
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Kami Area

@Semi Weir 16860

TiSemi Weir

347

1. Semiseki Weir Intake

et of the tunnel
e Semizeki Weir

Maruse Kiver 2. Semize
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3. Out let of the tunnel ynder the Semiseki Weir
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Kami Area
@2 Semi Weir 1660
@ The Semi Weir Tunnel has several side openings facing the Naruse River.

These openings are called "Sama”
@ The construction method involved fTirst digging the side openings (Sama) from the river side,

then excavating outwards from each opening in both directions until they connected to form a

a single tunnel.

A Fal
! ! DHara Yeir ’?%
Semi Weir Tunnel @Seni Neir ¢<%
@Tatenae Weir Osaki City &,
. . @kamnikapahara Headworks Ry
side openings EFormer Safake Family Residence

)

Sama 2
( ) E¥akurai Hountats

Kami Town
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Kami Area

@Semi Weir 1880

(0 The Semi Weir Tunnel has several side openings facing the Naruse River.

These cpenings are called "Sama”
@ The construction method irvolved first diggzing the side openings (Sama) from the river side,

then excavat ing outwards from each opening in both directions until thev connected to form a
a single tunnel.

9 side openings (Sama) and 2 inclired shafts(?)

Maruse River g
S Tl Al b ".__.‘!,
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@5emi Weir 1660

Sama

(D During excavation, it was used for removing excavated =zoil and debris.

2 [t alzo served as an exhaust vent for the smoke from torches (to prevent oxygen def iciency).
& After completion, it was used for regzulating the water flow.
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Erfwater |e E V é
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Kami Area
Semi Weir 1880

Sama

(He371)

Osak |

Kodo

& The tunrnel’s height ranges from 1.7m to 1.3m, and its width from 1.2m to 1.0m.
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Kami Area
@2 Semi Weir1660
The tools used for digging directly into the rock involved first:
M) Using a chisel and a hammer to chip away at the rock,

@ Then using a shovel and a hoe to gather the loosened soil and debris,
@ Finally, transferring the soil and debris into a basket using a shoulder pole and carrying it out.

@Hammer (for stone carving) @) Stone chisel @ Hoe
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Kami Area
Z1S5emi Weir1g60
The tools used for digeging directly into the rock involved fTirst:
1) Using a chisel and a hawmer to chip away at the rock

2

Z Then using & shovel and a hoe to gather the loosened soil and debris,
3 Finally, transferring the soil and debris into a basket using a shoulder pole and carrying it out

G Rope sling B Earth-moving tool
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kami Area
@ S5emi Wei rlBEN

The tools used for digging directly into the rock involved first:
(0 Using a chisel and a hammer to chip away at the rock,

@ Then using a shovel and a hoe to gather the loosered =oil and debris,
@ Firally, transferring the soil and debris into a basket using a shoulder pole and carrving it out.
(DHammer (for store carving) Stone chizel (FHoe

@ Showve | ®Earth-moving tool He3 72
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Kami Area

@Semi Weir 1680

(I To survey the interior of the underground passage, torches were |it to illuminate the area.
@ To measure the height of the water channel, a small indentation was carved into the wal

of the passage and secured with clav.

3 A fire pit (a place to light a fire) was created, and oil was used to maintain the flame.

the fire pit (a hollowed-out area on the wall of the underground passaze)
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Kami Area
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Kami Area
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Kami Area

@Semi Weir
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(He380) Osaki Kodo K

gned in the "Shoku Nihongi™ (Chronicles of Japan Guntinued,_
and during the Edé period. its irrigation

Shikama Area

This region is mént
a historicat-focumentyfrom the Nara period,.

Naruko Onsen
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i Uchikawa River and Oseki Weir
@ Ou Mountaine (Water Source) @ Nabirenuma Retarding Pond @ Shimizuzawa Yeir
& Mt. Funagata

= Eai River

i Maruse Riwver

Shikama Area

& Shinainuma Retarding Pond @ Hara Weir
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SEiLC (He382) Osaki Kodo

(1) The current Hanasgawa River was once a turbulent river called the Arakawa River.
@ The Arakawa Irrization Canal was built to reclaim the marshy land to the south of the river
and turn it into farmland.

@ It was constructed between 1646 and 1649,

@ [t was dug along the natural slope of the hillside, extending from the Hanazawa River towards
the Matsuvama area of Osaki Citw.

& Okoshi Kiemon, who oversaw the construction, is believed to have conceived a sophisticated water
managzement system for the entire Osaki agricultural region, even in an era without detailed maps.

@ This was a large-scale project, with a total length of 33 km, including 12 underground turnels
(13 in total for the entire Arakawa irrigation canal), totaling approximately 1,700 m in lenzth.
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Shikama Area

@) Ara-gawa Irrigation Canal

Built between 1646 and 1649 Total length: 33 km

Extending along the Arakawa River (now known as Hanagawa River) to Sanbongi. Osaki Gity
Features 12 underground tunnels (13 in total along the entire Arakawa irrigation canal).

totaling approximately 1.700 m in |length
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Shikama Area

) Ara-gawa Irrigation Ganal

Built between 1646 and 1649 Total length: 33 km

Extending along the Arakawa River (now known as Hanagawa River) to Sanmonoki. Osaki Gity
Features 12 underground tunnels (13 in total along the entire Arakawa irrigation canal).

totaling approximately 1.700 m in length

@ Ara-gawa Irrigation Canal Shikama #rea

Hanagawa water intake & Funagata-vama Wountain Shrine g Kami Town
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| (He385) 0Osaki Kodo
Shikama Area

(1) Ara-gawa Irrigation Ganal

Built between 1646 and 1649 Total length: 33 km

Extending along the Arakawa River (now known as Hanagawa River) to Sanmonoki. Osaki Gity
Features 12 underground tunnels (13 in total along the entire Arakawa irrigation canal).

totaling approximately 1.700 m in length

D Ara-gzawa Irrization Canal Shikama Area
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Shikama Area

) Harakusuri (underzround passaze)

1L,

along the Arakawa Irrization Canal.

Osak |

Kodo

This is a turnel (agueduct turnel) located upstream of the 12 tunnels/underground passages

2. The tunnel makez a 90-degree turn, changes direction to the east, and extends towards a hilly area

containing Paleolithic archaeological sites.
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Shikama Area (He387) 0Osaki Kodo

3 Furagata-vama Mountain Shrine
Mount Funagzata Shrine and its Eeligious Significance Traditional fAgricultural Culture

{10 Mount Funagata, located at the source of the Naruse River, has long been revered as a sacred

mountain by the local community, where people worship mountain deities, water deities,
and the deity of rice cultivation.
& At the summit of the mountain stands the Funagata-wama Gosh  Shrine,
which enchrines the deitv Benzaiten (the soddess of water).

3 Funasgata-vama Mountain Shrine Shikama Area
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Shikama Areas
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&) Settlement area(lkune)

4 Settlement area(lkune)

(He388) 0Osaki Kodo

in the upper reaches of the Hanagawa River
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Shikama Area
B Ataszo-vama Mountain

(He389)

Osaki Kodo

(0 & =mal |l hill that offers panoramic views of the Osaki agricultural region,

including the settlement area of
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Osaki Kodo

Shikama Area
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Kodo

i Former Kitakami River

Wakuya Area a Dsaki
1) Mount Nonodake is located in the center of the town b Wakuya i JR Ishinomaki Line
@ In the past. there was Nabire Marsh to the south G MiSH?U—WBGhi k JR Kesennuma Line
@ The confluence of the Eai River and the old Kitakami River 9 T°me=shi | Wakuya Station
: g Ishinomaki-shi o Mewachs Spebion
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Osaki Kodo

A symbolic location representing the river improvement project of the Kitakami River

Wakuya Area

1) The confluence of the Eai River and the old Kitakami River

@

@ Magobei Kawamura: Construction work to realign the old Kitakami River

and Eai River

3 Flood damage was drastically reduced

leading to the development of new farmland.

old Hasama Riwver

and a water

H ! d
transportation network to Edo (Tokyo) was establ ished

Wakuwa Area

T

d

1 The confluence of the Eai River
and the old Kitakami River

& Konpouji Temple
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(He394) Osaki Kodo
Wakuya Area

@ In the past. there was Nabire Marsh to the south
1. The low-Ilying. marshy area around Nabire-numa
2. since the early Edo period.

3. The subject of drainage improvement projects carried out by successive generations
of the Date clan of Wakuya

Makuva hrea & MNabire Marsh
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Wakuya Area

1. A sacred site where killing animals and entry by women were strictly prohibited from ancient times

2. Founded in 807 AD (Daito 2nd year) by Sakanoue no Tamuramaro

Wakuya Ares 3 Konpouji Temple

d
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Wakuya Area
Aino—-numa Marsh

Biodiversity
@ In spring., the cherry blossom trees along the marsh are in full bloom.

@) During the summer, around the Obon festival period, lotus flowers bloom all over Aino—numa Marsh.
@)

From autumn to winter, migratory birds., including swans, fly to the area to spend the winter.

@ Aino Marsh
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Wakuya Area (He39?) Osaki Kodo
1) The confluence of the Eai River

and the old Kitakami Rive
& Konpouji Temple

d

Tovosato

el
o A
-

i 1he confluen f%%%gkuff
EfSFormer Kitakami RiveRes

D Tt T S, SO Nt st He394

Tyl
AR
SR,
1w

(ihgy ST HSEE 06
T 700 200 300 0 590 600 790 800 900 T0P0 TIP0 TZP0 400 TZ00 T5P0 T6p0 TIP0 1800 1900 20p0




(He398) Osaki Kodo

Misato Area

Kodo

df gd

(He398) Osaki

1. Flexible water management in the Nabire-numa flood control

2 A low-lying plain in the lower reaches of the Osaki Plain. where the Naruse River
and Eai River flow
3. Through land reclamation and drainage projects. such as those at Nabire-numa.
it has transformed into a major agricultural region
4 During floods. a flexible water management system is used to direct water into the rice paddies
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(He399) Osak i

Misato Area
@ Kuratubo Underground Drain

M) This drain channeled water

Kodo

into the Maruse River.

Konodake-yama

Ishinomaki Line
ogota-ta Station

——

Kashimadai

Yoshida River

Mountaip

@ Kuratubo Underground Drain

Asahi-yama Mountain
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Misato Area
(T Nabire-numa Flood Control Area

During floods,

water overflows the embankment and flows into the reclaimed

land of Nabire-numa.
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Yoshida River
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@ MNabire Flood Gontrol Pond

Asahi-yama Mountain
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