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Ichinoseki Retarding Basin Project
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o Characteristics of Flooding in the Upstream Reach of Kitakami River

The Ichinoseki-Hiraizumi area along Kitakami River suffers frequent flood damage. Invaluable lives and
properties were lost at every large flooding and farm products along the river were damaged almost
every year.

Flood is frequently caused because a bottleneck with very narrow river width lies in the downstream
district of this area. This bottleneck area extends for 28km to the border with Miyagi prefecture and
its narrowest part is only about 100m.

Because the gradient of the river is low-pitched, a flow capability of the river is extremely low
compared with its upper reach. This is why the water that is unable to drain away in this district

overflows into the Ichinoseki-Hiraizumi area.

Water flow

An area that sustains for flooding
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9 History of Improvement Works of Kitakami River

As Improvement Works of Kitakami River, low-water river works were implemented from 1880 until

1902, aiming for waterway improvement in the segment between Morioka and Ishinomaki estuary.
Afterwards, a New Kitakami River(discharge channel) was excavated and the route destination of the
Kitakami River has been changed from Ishinomaki Bay to Oppa Bay (completed in 1934). “Kitakami
River Comprehensive Development Plan of Specified Sections” (called as Japanese T.V.A* or K.V.A;
Kitakami River Comprehensive Plan) was instituted in December 1951 based on the Act for
Comprehensive Development of the National Land and the five large dams (Shijushida, Gosho, Tase,
Yuda, and Ishibuchi)were improved. The river improvement works in frequent flood-ravaged
Ichinoseki-Hiraizumi area was started at the same time.

Mainly four methods are examined for reducing flood damage in the corresponding area.
* T.V.A: Tennessee Valley Authority in the U.S.

The Methods for Protecting Ichinoseki-Hiraizumi area from flooding

To widen the bottleneck

The water overflows in upstream area of the bottleneck and results to flood at flood time.

This flooding can be avoided by excavation of the bottleneck area, but the construction may
be extremely tough because the same width as the upstream are required to be excavated
and river reaches of solid rocks stretch for 28 km. The rate flows at a time to downstream will
increase and the river width needs to be also widened. Thus, this method takes a vast cost
and a long construction period.

To divert flood flow

This method is to excavate a tunnel through Kitakami range for discharging the water that
the bottleneck cannot handle into the Pacific Ocean. The tunnel may be 40 km in length and
this method is impractical in consideration of cost and construction period. (Example: Total
length of Seikan Tunnel is 53.85 km with approximate total construction cost of 700 billion

yen)

Kitakami

Flood control by dams

Dams play an important role on flood control. They collect rain fallen in the upstream reaches
to control the flow rate to discharge. Five large dams have been completed in the upper
reaches of Kitakami River. Possible construction site for dam is restricted from geographic
and topographical aspects. Thus we cannot completely rely on the dams for flood control.

-
To use retarding basin

This can be considered to be the best method, judging comprehensively from cost,
construction period and influence on peripheral areas. It is possible to maintain the retarding
function of the area that used to be a natural retarding basin as it was if this method is used.
It shall be important to set up a plan for improvement works to protect lives and properties.




9 Outline of the Ichinoseki Retarding Basin

Following major flood damage by flooding in 1947 and 1948, construction of the Maikawa Retarding Basin (the current
No. 2 and No. 3 retarding basins) was planned in February 1949 with release discharge of 400 m’/s, together with the
five large dams, when the discharge amount was first revised. The release discharge was revised to 700 m*/s in 1953.
The master construction plan for Kitakami River system was instituted in March 1973. In this plan, the Kozenji point
(in Ichinoseki City) that is the standard point of Kitakami River was scaled in 100 years probability and the Ichinoseki
Retarding Basin was planned to enlarge the Maikawa Retarding Basin in scale.

This plan aims at reducing the design flood discharge to 8500 m*/s by controlling 4,500 m*/s with the dams and
Ichinoseki Retarding Basin, against the reference flood discharge of 13,000 m*/s at the Kozenji point.

Ichinoseki Retarding Basin counts for 1,900 m®/s under control in the release discharge of 4,500 m®/s.

Ichinoseki Retarding Basin uses a double-line embankment system made up of an encircling embankment and small
embankments and is made up of three retarding basins, No. 1 (820 hectares), No. 2 (470 hectares), and No. 3 (160
hectares).

Overflow into the retarding basins covers the amount larger than the one at floods which occur approximately once
in ten years and is planned to be released at the same time in three retarding basins.

Major Work Types Plain view of Ichinoseki Retarding Basin Project

MBanking -+ 28,200m in total length

-Water gate ................................. 3 |
B Secondary levee
..................... 18’200111 in total length
B Compensation of houses *++*=+=+-+* 450

BEMaintenance road

..................... 14,900m in total length
[Total project expense: 270 million yen
(revised in 1995)]

Main levee (surrounding levee)
Secondary levee [T
Drainage channel
Regulating reservoir
Maintenance road
Water gate

Bridge
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Protection of
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from flood
damage
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in the retarding
basin

Flood control

@At large floods
(Overﬂow control in retarding basitD

(Flood damage protection for retardm) ‘

basin with small embankment

Flood damage protection for downtown,
etc. with surrounding levee




Outline of the Ichinoseki Retarding Basin Project

(1) “Measures for the Mainstream* (Ota River, a tributary, where improvement construction is in progress)

The height of embankment at the right-bank of Ota River that is being improved together with the
surrounding embankment was only the same as the primary transitional levee (T.P.23.50m corresponding to
the flood in 1981). Moreover, the height of the embankment on the left bank of the river that directly protects
Hiraizumi Town from floods was also the same. Aging of the JR Ota River Bridge No. 3 that was installed in
1890 was serious, and flow capacity under the bridge beam was approximately one third of the design inflow
of Ota River as 290 m?®/s. The flow capacity at Ota River Bridge on the Route 4 was also approximately one
third of it. There was a danger of flood damage due to these low flow capacities condition.

The JR Ota River Bridge No. 3 had been a factor of danger and its reconstruction was commenced through
consultation with JR East as Reconstruction Project of Particular Structure in the fiscal year 1998 and was
completed in the fiscal year 2003. For the Ota River Bridge on the Route 4, the construction was commenced
in the fiscal year 1997 and completed and in service in the fiscal year of 2002.

|
J
|
|

These reconstructions of two bridges have promoted a series of improvement together with bank raising of

Ota River Embankment, surrounding embankments and Hiraizumi Embankment, and made it possible to
protect downtowns of Ichinoseki City and Hiraizumi Town from flood.

izumi Junior High School )Js'?“ l
iz .

*Measures for the mainstream: Measures
taken against a direct impact by the
mainstream, Kitakami River, at flood time
(for example, surrounding embankments
and so forth)




Ichinoseki Retarding Basin Project

Motsuji Temple

Ota River Bridge No. 3 on JR Tohoku Line
has been reconstructed and an overbridge has
been completed/ Photo taken in April 2004




Outline of the Ichinoseki Retarding Basin Project

(2) Measures for Internal Water

The improvement of surrounding embankments has reduced flood damage caused by Kitakami River

flooding. However, a phenomenon called “internal water” occurs when the water level of Kitakami

River rises at flood time. As the sluiceway gates are closed for preventing reverse stream from

Kitakami River into tributaries,

Kitakami River.

Water flows smoothly from
tributary to mainstream

At normal times

Mechanism of internal water

Mainstream

water that is supposed to be drained cannot be pumped out to

Once the gate is closed to
prevent reverse stream from
the mainstream at flood time,
water in tributary is not
pumped out and overflows

At floods

when a flood occurs at
tributary

—

Gate C e

S

(5]
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< The pump forcibly drains out
.5 water that piles up in
b tributary
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What is drainage pump station?

Mainstream
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Maehori Drainage Pump Station
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Bird’” s eye view of Ichinoseki Retarding Basin: Photo taken in July 2002




Ichinoseki Retarding Basin Prdjeét

Maehori Drainage Pump Station

This pump station is capable of draining 7 m*®/s of internal
water. It is estimated that no internal water damage shall
occur even in the case that it rains as much as at the
flood time that occurred at the end of August 1998.

This facility was improved together with “Riverside
Plaza Ichinoseki” which has the functions of Kitakami
River Information Center and Central control center of
Ichinoseki Retarding Basin. As it is located in the
Ichinoseki Retarding Basin Memorial Park, its structures
are built under the ground in full consideration of the
surrounding landscape and environment.

Hiraizumi Drainage Pump Station

This pump station is capable of draining 5 m*/s of internal
water using five pumps. It is estimated that no internal
water damage shall occur even in the case that it rains as
much as at the flood time that occurred at the end of
August 1998.

Drainage Pumper truck

This truck is sent out to the sits
of disaster such as river flood |
due to typhoon or concentrated
downpour, or water-covered
road, in order for drainage
operation.

B - - 9 Surrounding embankment
TR
Sluiceway/Gate | bl -

| ‘ g
| Inpour channel/ water suction bath

Drainage canal in embankment]
T




Outline of the Ichinoseki Retarding Basin Project

(3) Changes in Ichinoseki Retarding Basin Project in Association with Yanaginogosho Remains

Hiraizumi Town in Nishi-Iwai County, Iwate Prefecture, where “Yanaginogosho Remains” are located, is ahistorical
town that the glorious Fujiwara clan of Oshu area had lived at the end of Heian period. “Yanaginogosho Remains”
was thought to be the governing place for Fujiwara clan at that period.

For the initial phase of the project, the embankments of Ichinoseki Retarding Basin and Hiraizumi Bypass on the
Route 4 were supposed to pass through these remains. As the urgent research of the planned construction site prior
to construction started in the fiscal year 1988 and the research proceeded, a lot of historical articles and remains were
excavated, ensuring that this remains are the very “Yanaginogosho Remains.”

According to the result of this research, this remains were judged to be important on analyzing our country's history.

Thus the location plan of embankments and bypass route were moved to the riverside, avoiding this remains area.

Background to the change of embankments and bypass route

June —July 1981 ©Prior discussion for buried cultural property
October ©OHiraizumi Bypass town plan was determined. Acquisition of land required started.
April 1988 OExcavation research was commenced.
August OExcavation Research Instruction Committee for Hiraizumi Remains was established.
November 1990 ©OSignature list of 200 thousand people were submitted to the Ministry of Construction, Agency of Cultural Affairs, Iwate
Prefecture and Hiraizumi Town, requesting the “preservation of Yanaginogosho Remains.”
December 1992 ©OThe Excavation Research Instruction Committee for Hiraizumi Remains reported that the remains under research are the
.Hiraizumi Yakat.a (Yanaginogosho) that is described (Before ground raising) < After ground raising>
in Azumakagami. ) . ) N
November 1993 ©Preservation of Yanaginogosho was discussed in
relation with Ichinoseki Retarding Basin Project and
Hiraizumi Bypass Project.
(Iwate Prefecture—Tohoku Regional Construction Bureau)
©OFundamental policy for changes in Ichinoseki Retarding
Basin Project and Hiraizumi Bypass Project was
released (by Tohoku Regional Construction Bureau).
March 1995 ©OTown plan of Hiraizumi Bypass Route was modified.
July OImprovement project of Kitakami River Upstream Basin
(Ichinoseki Retarding Basin Project) was modified.
October 1997 OReconstruction of the prefectural road bridge
“Takadate Bridge” was commenced.
Excavation of the left bank and temporary ground
raising to the north of Takadate were implemented.
Afterward, location modification to the riverside
started in the fiscal year 2002.
November 2004 © Commemorative ceremony of reconstruction
completion of the river facilities based on the
preservation of Kitakamigawa/Yanaginogosho




Ichinoseki Retarding Basin Project

Yanaginogosho Remains

As a result of excavation research for several

years, a lot of remains and historical articles
were discovered. The state of preservation was
good in addition. When the research outcomes
were examined, a possibility has arisen to restore
the ancient living space in an important remains
where Fujiwara clan of Oshu area was based in
the latter half of twenteen century.

A scene of excavation

White porcelain vase
with four ears excavated

from a ruined well

Seal excavated from a ruined well

These excavated articles are exhibited in the Yanaginogosho Museum that was opened in November 1999.
- % D




Riverside Plaza Ichinoseki

Kitakami River Information Center “Ai-Port”

This facility transmits various information regarding
climate, ethnic group, history, culture, nature, disaster,
and flood control in Kitakami River area. Visitors are
able to have an opportunity to learn and experience
the wisdom of flood control in Kitakami River and its
relation with community development in this facility.

-~ : £

7’

Central control center of Ichinoseki Retarding Basin

This is a central facility for efficient and effective river control and integrates management of the facilities such as
Nakasato and Hiraizumi land locks in Ichinoseki Retarding Basin, and Maehori and Hiraizumi drainage pump stations.
This can also be used as the base for collecting/providing information and for flood protection activity at food time.
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Ichinoseki Retarding Basin Project

Reference room

This introduces historical documents
relating to Kitakami River to public.

—_—

Investigation and study functions: ~——\

1. Storage site for outdoor equipment

2. Service yard

3. Power generator room for drainage pump station
4. Power generator room for the building

5. Storage room

6. Underfloor pit

7. Passage

8. Collection room

9. Storage site for direct current power unit

10. Water receiving tank room

11. Fire pump room

12. Chemical cylinder room for extinction of flame
13. Ventilating machine room for power generator

12

11

EV
ev-iR| EV Li—)b
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Reference room

Learning function: Learning
room

This can be used for various sessions and
lectures

Partnership and communication
function: Multi-purpose room

This is for promotion of partnership and
communication in Kitakami River basin.

Function to provide information
of Kitakami River: Exhibition
room

Visitors are able to find the “present” of
Kitakami River.

Integrated control function

[ J-*Related to Kitakami River Information Center
[ I-*Related to Central control center of Ichinoseki Retarding Basin

Exhibition room

Exhibition room




6 Progress of Ichinoseki Retarding Basin Project

1972~1977 September 1947: Typhoon Catherine
1972 September 1948 Typhoon Ion

@®Release in local level of Kitakami River Flood Control Project Plan (including draft plan and
compensation policy) (May 23)

@Ichinoseki/Hiraizumi Council on Kitakami River Flood Control Countermeasure was established
(November 21) N i

@Ichinoseki Council on Kitakami ¢
! Ichinoseki district (May 28)
@Landowners and leaseholders committee on ‘Hirgizd;n;;"l‘qw ,,‘fe,taArding B‘asir} Countermeasure was established (August 1)

ing 'Basin (September 1)

Y ) ? € = . e

Release in local level of master plan for improvement of Ichinoseki district




Ichinoseki Retarding Basin Project

- @Relocation of the houses in the area of Hiraizumi
- downstream embankment started (June 17)
- @Discussion gathering for Kitakami River flood control

Signing ceremony for those who are requested to relocate their houses

@Ichinoseki City Council on Kitakami River Flood Control
-~ Countermeasure and League against Ichinoseki District
. Retarding Basin were dismissed (October 1)

@Relocation of the houses in the Retarding Basin No. 1 started
. (December 13)

‘@Landowners and leaseholders committee on
Excavation Site in Jingamori was established
(November 9)




1978~1984

1978

1979

- @Landowners and leaseholders committee

on Koganezawa land development was

established (February 19)
- @Commencement ceremony of Ichinoseki

- @Commencement ceremony

of reinforcing work on

Iwai River embankment

(December 19)

- Retarding Basin (May 14)
‘@ Signing ceremony for Ichinoseki

(June 25)

- Retarding Basin
- @Start of construction of work bridge

(November 5)

. (Higashi Ohashi Bridge)
- @Start of soil picking at Sankai borrow pit

(December 27)

1930

1981

%
I
B
£
£ 2

o =
T

Construction condition at drainage channel inside the

embankment
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Ichinoseki Retarding Basin Project

AN S

Higashi Ohasi Bridge is completed

August: flood

o -

Short-cut channel for Iwai River is completed (temporary cross-section)
- @Hiraizumi Bypass town plan was determined
(October 2)

- @Start of construction of Maehori drainage sluiceway (September 26)

- @Start of construction of drainage channel in embankment (Maehori
© construction section) (September 30)

- @Work bridge (Higashi Ohashi Bridge) was completed (December 10)

~ @Memorandum for Jingamori borrow pit was signed (December 24)

- @Short-cut channel for Iwai River is completed (temporary cross-section)
- (March 31)

@Start of construction of ground raising for Retarding Basin No. 1 (October 4)
t of construction of Nakasato land lock (December 7)

- @Start of prior acquisition of the land required
- for surrounding embankment of Retarding
- Basin No. 1 (government bonds) (June 1)

: @Start of construction of Hiraizumi Bypass

Start of construction of Hiraizumi Bypass




1985~1992
1985

@Hiraizumi Town Liaison Council for buried cultural property was established (February 18)

1986 - @Start of construction of Hiraizumi drainage sluiceway (September 2)
- @Start of construction of Hiraizumi land lock (August 14)

1987 @Groundbreaking ceremony for Jingamori borrow pit (December 21)

- @Start of soil picking in Koganezawa (August 1)

- @Settlement of discussion for Ota River according to
the act on river, enforcement order Article 2-7

: (August 24)

@Nakasato land lock was completed (September 30)

@Iiraizumi land lock was completed (November 8)

1988

1989

TP“T\
|
‘

|

1§
Start of excavation research of Y R A Y S AT JL ;}

Commemorative ceremony for temporary closure of surrounding
embankment (primary) in Ichinoseki district

Nakasato land lock




Ichinoseki Retarding Basin Project

Hiraizumi drainage sluiceway was completed.

- @Hiraizumi drainage sluiceway was completed. (February 28)

- @Start of construction of Nakasato overbridge (October 21)

- @Start of construction of Hitosuji Bridge on Hiraizumi Town Road
(October 26)

- @Start of construction of Araida Bridge on Hiraizumi Town Road
(November 19)

L -
Hitosuji Bridge on

September: flood

iraizumi Town Road

- @Start of construction of maintenance road in the Retarding Basin No. 3 (January 27)
' @Signatures of 200 thousand people had been collected (November 9), Chusonji Temple
1990 - @Settlement of additional discussion for Ota River according to the act on
 river, enforcement order Article 2-7, in relation with admission of
Koganezawa River as first-class river (March 30)

@Completion of secondary temporary ground raising for surrounding

- embankment of the Retarding Basin No. 1
@ “Ichinoseki Retarding Basin partnership gathering” in commemoration

1991 : of 20 years of Ichinoseki Retarding Basin Project (September 16)

- @Indignation meeting for promotion of Ichinoseki Retarding Basin Project

(September 17) )
@ Tree-planting ceremony at cherry blossom

promenade in Retarding Basin (April 12)
: @Closure ceremony of surrounding embankment in
Ichinoseki Retarding Basin: closed for the
countermeasure against flood of the scale in 1981,
: dening by one thousand people” was held

Retarding Basin Fair ° 92 in
ion. of 20 years since the launch of
ling Basin Project (October 25)

g

Completion of secondary temporary ground raising in Maehori district




1993~2000 - @Nakasato overbridge was completed (March 25)
@Drainage channel in the embankment was completed (April 30)
1993  @Start of construction of Takizawa drainage sluiceway (November 17)

@Settlement of discussion for the target facilities of railway construction
that were required due to the river construction (August 1)
(Iwai River bridge, Ota River bridge No. 3, Koromo River bridge)

1994

@Conclusion of agreement regarding replacement construction
. of Ota River bridge on the Route 4 (March 31)
- @Modification of river improvement plan in relation with
- Yanaginogosho preservation (July 4)
1995 (The total project expense has been revised to 27 million yen.)
- @Indignation meeting for the Ichinoseki Retarding Basin
- Project (July 26)
 @Cancellation of Shimonohasi Bridge construction (July 31)

August: flood
1996

@ Takizawa drainage sluiceway was completed (December 5)
@Start of improvement project of prefectural field in Retarding Basin No. 3 :

1997

@Indignation meeting for promotion of the Ichinoseki§
Retarding Basin Project (September 19)
@Symposium in commemoration of 50 years since the
Typhoons Catherine/Ion struck (September 20)
@Conclusion of agreement regarding replacement:
construction of Takadate Bridge on prefectural road :
(October 1) :
@Start of construction of Takizawa embankment:
(October 22) :

Takizawa drainage sluiceway

Indignation meeting for promotion of the Ichinoseki Retarding Basin
Project (September 19, 1997)

N

Improyement (ot tak




Ichinoseki Retarding Basin Project
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Transitional pumping ceremony of Maehori drainage pump station

Yanaginogosho Museum

- @Start of improvement project of prefectural field in Retarding Basin No.2
-@Commencement ceremony of Maehori drainage pump station and
Riverside Plaza Ichinoseki (September 15)
@ Takizawa embankment was completed (December 10)

- @Conclusion of enforcement agreement regarding the replacement
construction of Ota River Bridge No. 3 on JR Tohoku Line (February 22)
@Start of construction of Maehori drainage pump station (March 11)

_[@ﬁ 2 @Start of construction of Hiraizumi drainage pump station (March 27)

1 °'° TSN » @ Transitional pumping ceremony of Maehori drainage pump station (July 30)
; X @Opening ceremony of Maehori maintenance road (Retarding basin road No.3

as Ichinoseki City road) (July 30)
- @Transitional opening ceremony of Hiraizumi Bypass (November 11)
€ @Opening of Yanaginogosho Museum (November 11)

1999 @®Round-table conference for utilization of

August: flood Ichinoseki Retarding control basin
(February 15)

@Start of construction of the right-bank
embankment for Koromo River

@® Completion ceremony of Maehori/

Hiraizumi drainage pump station (June

26)

@Partnership forum n I
River Basin (February 18)
mencement ceremony of Kitakami
nformation Center (June 26)
improvement project of
d in Retarding Basin No. 1

@Forum at Kitakami River for

- river based on history and
commemoration of 120 years of impro
Kitakami River (November 18)




- @Settlement of discussion for Koromo River according to the act on river, enforcement order
. Article 2-7 (January 24)
200 1~ 200 4 @Signing for the return of the Jingamori borrow pit (March 3)
:@H.W. L. was determined for Iwai River embankment and surrounding embankments (July 25)
2001  @Resumption of Simonohashi Bridge construction (October 10)
- @Opening ceremony of Shin-Takadate Bridge (December 21)
- @Gathering in commemoration of 30 years of Ichinoseki Retarding Basin Project (September 6)

- @Ota River Bridge on the Route 4 was completed (March
22

- @Opening ceremony of Kitakami River Information
- Center (April 4)

- @Hiraizumi/Takadate environment review committee
- has determined the proposal (April 24)

.Start of construction of river channel excavation and
ing of river that is required for Yanaginogosho

July: flood

Gathering in commemoration of 30 years of Ichinoseki Retarding
Basin Project (September 6, 2001)

Vicinity of Yanaginogosho and
Shin-Takadate Bridge (photo
taken in May 2003)

Ota River Bridge on the Route 4 was completed (photo taken in
April 2002)

Construction condition of river channel excavation and
infilling of river that is required for Yanaginogosho preservation

&



Ichinoseki Retarding Basin Project

Before reconstruction improvement of Ota
River Bridge No. 3 on JR Tohoku Line

Construction condition of embankment after takeover from JR
(photo taken in February 2004)

- @Registration of Riverside Plaza Ichinoseki to the Ministry (February 5)

- @Development of forest landing of Jingamori borrow pit was completed (March 24)

@ Agency for Cultural Affairs requested cooperation regarding the scenery of Yanaginogosho
area on the premise of the recommendation for the world's cultural heritage (June 26)
(Replied our countermeasure policy to lower the road surface of double-purpose
©embankment) (July 29)

@Reassessment deliberation (continued) by the project assessment monitoring committee
- (October 2)

@Reconstruction of Ota River Bridge No. 3 on JR Tohoku Line and takeover of thecompleted
overbridge (To the river control facility as Ota River siphon) (December 10)

- @Registration to the Ministry of Land, Infrastructure

. and Transport was completed regarding land
substitution with field improvement in the Retarding
Basin No. 3 (January 30)

‘@Koganezawa soil picking site was partially returned
(March 2)

- @Start of construction of Koromo River embankment

- (Maesawa Town) (September 28)

- @Agreement of land substitution with field improvement

» in the Retarding Basin No. 2 (October 22)

memorative ceremony of replacement completion

iver channel required for preservation of

ho Remains (November 5)

reement for reconstruction of Koromo

R Tohoku Line (scheduled in

Commemorative ceremony of replacement completion of the river channel required for preservation of
Yanaginogosho Remains




The HiStorj? of Floods in Kitakami River

September 1947 Typhoon Catherine

The Typhoon Catherine originated in the vicinity of Truck Islands on September 7, 1947and caused severe
damage mainly in Kanto and Tohoku regions. The heaviest rain was recorded at 3 p.m. on September 17. A
heavy downpour started on September 15 in Iwate Prefecture and there was massive overflowing of
Kitakami River, primarily in Ichinoseki City.

As for the damage caused by this flood in Iwate Prefecture, the number of deaths stood at 130, number of
dwellings collapsed or washed away at 3,096 in total, and damage amount at approximately 5400 million yen
at the time.

E e A0

Omachi Street in Ichinoseki City

Damage caused by Typhoon Catherine
in September 1947

People who were killed +109
Missing people 103 |
| The house were washedaway by theflood 1,900 |
| Completely destroyed houses and buldings 1,935 |
| Partially destroyed houses and buildings 3,351 |
 Flooded above floor level 26,126 |
Inundated below floorlevel 11,742
| Damage amount 5,400million yen
A 152mm
| The maxinum water levelat Kozenjipoint —16.89m |

converted to the value measured at the present observatory.

E * This is the data gathered in entire Iwate Prefecture. * The water level is




Ichinoseki Retarding Basin Project

September 1948  Typhoon Ion

Only one year after the Typhoon Catherine struck, in September 1948, the Typhoon Ion originated in the
vicinity of Marshall Islands grazed past Izu Oshima Island to Boso Peninsula on Sept. 16 and reached off the
coast of Miyako at 3 a.m. on Sept. 17.

This typhoon caused severe damage mainly in Kanto and Tohoku regions again. Significant rise of stream
was recorded at %% fi)lland Iwai River in Iwate Prefecture. Especially the level of the water in the Iwai
River rose six meters in two hours and it resulted in collapse of embankment in Iwai River. The Ichinoseki
area sank in muddy flow and the number of deaths stood at 393.

LA S
Ichinoseki area

Damage caused by Typhoon Ion
in September 1948

People who were killed 393
Missing people 316 |
I ’_H_le_ l;o_u;e_ ;v;r—e—washedaway by th_e_ﬂ_ood e i:?;’f é ]
 Compltey desroyed houses and buldings 1,045
F I_);r—t.l;.ﬁ; &e_szr_o;n;d_ ﬂou_ses_gﬁ_lzu_ilgiipg gty : : : : i;{%:’ié :
Flooded above floor level 16,019
Inundated below floor level 12,953
Damageamount 12,7billion yen_

e s 159mm
T o vatr v e 1,80

converted to the value measured at the present observatory.

* This is the data gathered in entire Iwate Prefecture. * The water level is z



August 1979 Fl()()d

The rain caused by a front that extended east and west once stopped on August 4, 1979, but it started raining hard in the
western part of Iwate Prefecture from the evening of Aug. 5 until 6% The rainy weather continued for seven days.

The level of water in Kitakami River was decreased once on Aug. 5, but in the morning of 6, it started rising drastically
again. The level of the water at Meiji Bridge and Asahi Bridge hit the maximum on this day. The level of the water in
Kitakami River subsequently continued to be high and the rising of the water level gradually increased finally to overflow.
A torrent sent by this overflow changed farmlands and roads into river and was strong enough to cut the traffic routes.
This was the second-largest flood in the past 20 years after the one in 1958, with total damage amount of 11.1 billion yen.

Damage caused by flood in 1979

Damage detail Number
People who were killed

The house were washedaway by the flood 0
| Completely destroyed houses and buildings 0]
Partially destroyed houses and buildings 2]
'Flooded above floor level 248 |
| Inundated below floorlevel | 846

Damage amount 11,1billion yen
| Average rain precipitation in two  19g. |

days in upstream area of Kozenji

converted to the value measured at the present observatory.

Vicinity of Nakasato in Ichinoseki City

5 * This is the data gathered in entire Iwate Prefecture. * The water level is



Ichinoseki Retarding Basin Project

August 1981 Typhoon No.15

As a typhoon moved toward the north on the Pacific Ocean and a low atmospheric pressure on the Sea of
Japan approaches to Tohoku region, wind and rain grew strong in Iwate Prefecture in the evening of
August 22, 1981. The typhoon directly struck Iwate Prefecture and caused destructive rainstorm.
The total amount of rainfall since it started raining was as the same as the Typhoon Ion in 1948. However,
the level of the water at Kozenji (Ichinoseki City) was 125 m, which was 2.38 m lower than the time of
Typhoon ITon. This is considered to be the impact by dams that have been constructed since 1948.

Damage caused by Typhoon No. 15 in 1981

Damage detail Number

People whg _vx_'gr_e_lfillggl_ % 4
_I_\/I_i;s_i;lé_p—eople_________: _____________________ 6_
i (—:(;Ir_ll;lgt;]; Iigs—trg)ge_d_llollge_s and 1_)11_11311_11_gs_ e 1_(_3 ]
I }_’;r-ti;ﬁy_ (_1e_sgr_oyed }_10_u_s§s_ ;in_d_b_u_iliii:n:gé : : : : B : : ________ 8_ i 1
| Flooded above floor ool A é Aié |
Inundated below floor level 1,425
Demageamownt 3.2billion yen |
L ¢ 118mm
| The maximum water level at Kozenjipoint ~~~ 12,51m | Ichinosek City

* This is the data gathered in entire Iwate Prefecture. * The water level is

converted to the value measured at the present observatory. z



September 1990 Typh()OIl NO.19

A large-scale Typhoon No. 19 that generated in the vicinity of Guam Island on September 13, 1990, reached
the vicinity of Ichinoseki City in the morning of Sept. 20. The damage followed the continuous rain caused
by the autumnal rain front since Sept. 17 in the southern part of the prefecture. The level of the water in
Kitakami River did not stop rising in Sept. 20, which resulted in flooding in the several areas along the river.
Approximately 3800 hectares of farmland in Iwate Prefecture were submerged, just before the harvest in
autumn. The total damage amount was huge, approximately 20.3 billion yen.

!

Because the surrounding embankment was not closed, flood flow broke into the Sano district in Hiraizumi Town from the
portion where the construction was not completed.

Damage caused by flood in 1990

Damage detail Number

| People who were killed 1

_1_\/Iissir_1g_p—eop1e— ______________________________ (—)_
Completely destroyed houses and buidings 0]

Partially destroyed houses and buildings 4

Flooded above floor level 42’

Inundated below floorlevel 18]

Damageamount ] 20,3billion yen |
e 124mm

| The masimum vater levelat Kozenjipont______ 11,03m - 950
* This is the data gathered in entire Iwate Prefecture. * The water level is Surrounding embkment (hoi strict)

@ converted to the value measured at the present observatory.



Ichinoseki Retarding Basin Project

August 1995 Fl()()d

A front hovered from August 2 to 7, 1995, and brought a heavy rain in the prefecture. Especially in the southern part,
plenty of farmland was submerged by a torrent due to the rise of Kitakami River. Almost all areas in Retarding Basin
of the downstream of Ichinoseki City were submerged. It caused a severe damage mainly to farm products.

Although there was a point where precipitation over 400 mm was observed, the scale of overflow was relatively small
comparing to the precipitation. This was because the front moved and continuous rain was avoided. Major damages
in Iwate Prefecture were as follows: 36 dwellings were flooded above floor level or inundated below floor level, and
approximately 2800 hectares of farm products were damaged.

Maehori district
in
IchinosekiCity

-

Sano district in Hiraizumi Town was relieved of submergence damage,
in September 1948.

Damage caused by flood in 1995

Damage detail
Beeviemiopverelidlicd i
_1_\/I_igsir_1g_p_eople__________: _____________________ 6 ]
_(_igrr—lp—le_t;l;f d;strozfed_llollgef and l_)uﬂzil_nés_ ________________ 6 ]
i I_Ja;r_ti;ﬁy_ ae-sgr_o;red: }_10_u_st_es_ aln_d:tluﬁlfli}:gg : : : ] : = -, 1_ 1
—1_3‘ Io_o—d:azl_a_b_o_v}_fl(zo_r_lgygl_ PR : % :_ : : 7 : e 8_ !
_I_n_u_r;d_a_t;a _b_elo_w floor level L e 2— é ]
Do 9,4billion yen |
 Average rain precipitation in two 116m |
days in upstream area of Kozenji 29
| The masimum vaterleve at Kozejipoint____10,30m |
* This is the data gathered in entire Iwate Prefecture. * The water level is Prefectural road, Usuginu — Maikawa Lie

converted to the value measured at the present observatory.




End of August 1998 Flood

Due to the impact of a stationary front in Tohoku region and the Typhoon No. 4, the rain started on August
26, 1998 and continued for six days. The total precipitation in the upstream area of Kozenji water level
observatory in Kitakami River recorded 223mm in average. The maximum level of water recorded 11.14m
(altitude 21.71m) at the same observatory. This was the third-largest flood in scale after the ones in 1981 and
1987. Approximately 1950 hectares were submerged in the Ichinoseki Retarding Basins and approximately
144 hectares were flooded by the internal water.

Damage caused by flood in the end
of August 1998

Damage detail Number

| People who were killed 1

i/iigging_gez):;)Ie_ _______________________________ 6—
Completely destroyed houses and buildings 1|
Partially destroyed houses and buildings 32
Flooded above floor level 119 |
Inundated below foorlevel 346

Damage amount 24,2billion yen
| Average rain precipitation in two g1

days in upstream area of Kozenji

* This is the data gathered in entire Iwate Prefecture. * The water level is

Ichinoséki Cify

@ converted to the value measured at the present observatory.




Ichinoseki Retarding Basin Project

July 2002

Typhoon No.6

A rainy season front that had become stationary in the Tohoku region and Typhoon No. 6 caused continuous rain
from July 9, 2002 till July 11. The total precipitation in the upstream area of Kozenji water level observatory in
Kitakami River recorded 166mm in average. The maximum level of the water recorded 13.51m (altitude 24.08m) at
the same observatory. This was the third-largest flood in the post-war era, after the ones in 1947 and 1948.

23 dwellings were flooded in the vicinity of Ichinoseki Regarding Basins. The damage would increase to 646
dwellings to be flooded if there were no embankments there. The impact of improvement in Ichinoseki Regarding
Basins can be significantly seen in this result.

Damage caused by flood in April 2002

Damage detail Number

People who were killed g 2
I Mi;s?iglé_p_e;)ple_ _______________________________ 6 |
i (_3511;1)—1«;;1; _d;,s—troyed houses and Biu&&fgs_ ________________ S; |
Partially destroyed houses and bulldings 14
~I:“Io_o_d:e:1_21_1;0:\/_(3_ﬂ_qc)_r_lfe_vg1___ i _:: ______________ 881
Inundated below floor level 2472
Damageamount 705billion yen

s 138mm
| The maximum water level at Kozenjipoint ~~~~ 13,51m |

* This is the data gathered in entire Iwate Prefecture. * The water level is
converted to the value measured at the present observatory.

Flooding condition on the Route 4 (view of Koromogawa Village from

Koromo River Bridge @




0 Impact of Ichinoseki Retarding Basin

b

(7,-
y /- Kozenji‘obs

7
e
The flooded section with no embankment
§ maximum level of water at Kozenji observatory at the flood in July 2002.
[ 1 Flooded section by the flood in July 2002 (Typhoon No. 6)
Flooded section by internal water at the flood in July 2002 (Typhoon No. 6)*

:] Estimated flood section if no embankment was constructed in Ichinoseki Regarding Basin

'.Re;farding basin I‘NO.'L ;rv

§

* Internal water means a
flood caused by overflow
of tributaries (in this page,
tributaries that flow into
Kitakami River, Iwai River
and Ota River)




Ichinoseki Retarding Basin Project

When comparing the cases of the flood in July 2002 with the one estimated with no embankment
constructed, it can be estimated that the embankment improvement has decreased drastic numbers of
550 hectares of flooded area and 623 of flooded dwellings.

~area h

)’ ) "r'?\'

_

Flooded area at the Flooded area with Number of flooded Number of flooded
flood in July 2002 no embankment dwellings at the dwellings with no
(actual result) constructed flood in July 2002 embankment
(estimated) (actual result) constructed (estimated)
* The flooded area does not include Ichinoseki Regarding Basin * The number of flooded dwellings does not include the
(1450 hectares). submergence by internal water.

°



@ Iwate Office of River and National Highway,
the Tohoku Regional Bureau,
Ministry of Land, Infrastructure and Transport
T020-0066 49-1-4 tyoume Ueda Morioka Iwate in Japan

Telpon 019-624-3131
URL http//www.iwate.thr.mlit.go.jp




