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Floods Floods 
Settling on floodplains has enormous advantages
and at the same time poses great risks,
also
new challenges of flood management, such as:

IncreasingIncreasing Flood Flood RisksRisks

AbsoluteAbsolute safetysafety againstagainst floodsfloods isis a a mythmyth
ClimateClimate change change uncertainityuncertainity

GrowingGrowing environmentalenvironmental concernsconcerns



Flood Management in the Flood Management in the contextcontext of of IntegratedIntegrated
Water Water ResourcesResources Management, Management, aimingaiming atat::

SustainableSustainable developmentdevelopment: : balancingbalancing developmentdevelopment needsneeds
and flood and flood risksrisks
MaximisingMaximising net net benefitsbenefits fromfrom floodplainsfloodplains: : ensureensure
livelihoodlivelihood securitysecurity and and povertypoverty alleviationalleviation therebythereby
reducingreducing vulnerabilityvulnerability
MinimisingMinimising lossloss of lifeof life: in : in particularparticular throughthrough endend--toto--end end 
FF&W Systems and FF&W Systems and preparednesspreparedness planning for planning for extremeextreme
eventsevents
EnvironmentalEnvironmental preservationpreservation: : ecosystemecosystem healthhealth & & 
servicesservices

Integrated Flood Management



Flood Risk ManagementFlood Risk Management

WMO, 2006



Risk SharingRisk Sharing

WMO, 2009
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Risk Reduction Residual Risk Reduction 
National Government

State Government

Local Government

Individual

Risk retained
by individual

Risk 
solidarity

National Government

State Government

Local Government

Individual

Level of responsibility at each stage
High

Medium

Low

Materialized losses
Transferred 
risk



R
okkaku

Saga C
ity

Ariake

K
asegaw

a

Route 34

U
shizu

C
hikugo

城
原
川

JR line

LowlandLowland--Saga PlainSaga Plain

Elevation
1800m
1000m

150m

14m
8m-14m

5m-8m

3m-5m

1m-3m

under 0m

Sea

（T.P.）



Rokkakugawa R.

Ushizugaw
a

R
.

Saga City

Ariake Sea

600 A.D.

D
e
ve

lo
pm

e
n
t

About 2000 years 
ago

800 A.D.

1600 A.D.

Present

Inundation Period

Development of Saga PlainDevelopment of Saga Plain



・・Low and Flat Plain under Low and Flat Plain under AriakeAriake Sea (maximum 6 m tidal difference) Sea (maximum 6 m tidal difference) 

・・Frequent Sedimentation and vegetationFrequent Sedimentation and vegetation

Saga city Mt. Sefuri

Chikugogawa R.

Ariake Sea

Jobarugawa R.

Kasegawa R.
Rokkakugawa R.

Saga Plain

Characteristics of Saga PlainCharacteristics of Saga Plain

13/985
13/985

After dredging on 28 November 2009
After 1 year on 11 November 1998

sedimentation

vegetation



RokkakugawaRokkakugawa R. in July 1990R. in July 1990

Daily Precipitation ３２０ｍｍ
Inundation Area １０，４３０ha
Above floors ３，０２８
Below Floors ５，６５８

N ki E (T k I C )



Higashikawa R.

RokkakugawaRokkakugawa R. from route 498R. from route 498

RokkakugawaRokkakugawa R. in July 2009R. in July 2009

normalnormal



嘉瀬川下流域-嘉瀬川
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牛津川上流域-岸川
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Expenditure in Rokkakugawa River BasinExpenditure in Rokkakugawa River Basin

Recovery
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Facilities in Rokkakugawa RIver BasinFacilities in Rokkakugawa RIver Basin

53.4ha 900,000m3

Total capacity 
of pump 
stations:
350m3/s
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Tentative marking                                 Clear marking observed through CCTV

Facilities near vulnerable area
Observation Points

CCTV (ClosedCCTV (Closed--circuit Television) Monitoringcircuit Television) Monitoring



30 organizations participation on 11 November 2010
※DIG method is one of the drilling methods in room without any scenarios. Each participant 
is expect to consider; 

• What kind of information are immediately required?
• What kind of actions are immediately necessary?
• How to establish the collaboration with many players?

2010.11.11 ＮＨＫ 2010.11.11 ＳＴＳ

Disaster Drill Disaster Drill –– DIG method (disaster imagination game)DIG method (disaster imagination game)



Resident’s sheltering action

Local flood prevention 
activities

Government’s information

SelfSelf--helphelp

Mutual aidMutual aid Public supportPublic support

Reducing Residual RisksReducing Residual Risks
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Community Development Considering Risk ManagementCommunity Development Considering Risk Management

Through combining Through combining 
““usualusual”” and and ““unusualunusual””
viewpoints in the map, viewpoints in the map, 
desirable community can desirable community can 
be clarified. be clarified. 

“Community’s 365-day map”

Flooding

Usual

Past flood 
damage 

Security and 
safety

Welfare

Children

Environment

Unusual

Viewpoint



Map completed for 57 districts
Map in preparation in 8 districts

Nishiura district, Takeo-cho, Takeo City (1)

Katajiro district, Tachibana-cho, Takeo City (1) 

Kitagata-cho, Takeo City 
(3) Tenman, Ushidu-cho, Ogi City (1)

Honmachi, Ushidu-cho, Ogi City (1)

Kasemachi, Saga City (14)

Nouso, Taku City (1)

Akamatsu, Saga City (1)

Kanzaki City (1)

Okawa-cho, Imari City (1)

Yamamoto district, Karatsu City (1)

Haru・Kashiwazaki district, Karatsu City (1)

Nabeshimamachi, Saga City (22)

(As of January 2011)

Higashitakumachi district, Taku City (6)

Asahi-cho, Takeo City (7)

Takahashi district, Takeo City (1)

Tsudumi district, Imari City (1)

A total of more than 60 districtsA total of more than 60 districts

Implementation Area that our Office Supports (Achievements)

(1) (2) (3) Aims of the Development of a Disaster-Prevention Community at the Takeo Office of River

* Since April 2009, Kasegawa River has been under the jurisdiction of  the Chikugo
River Office. We support the Kasegawa basin jointly with the Chikugo River Office. 

Kamikuda district, Karatsu City (1)

Rokkaku
River

Kase
River

Matsuura River
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Past disaster areas map “Personal Disaster Prevention Map”

* Inundated above the floor: 13 households (maximum: 120 cm)
Evacuated: 10 persons from 4 households 

For awareness-raising among the residents
For disaster prevention awareness sharing by the 
residents

Voluntary Disaster Prevention OrganizationsVoluntary Disaster Prevention Organizations
⎯⎯ Personal Disaster Prevention MapPersonal Disaster Prevention Map



Takahashi, Takeo city on 13 March
～Expected flood level appears first!!～

Shuku, Imari city on 22 March
～Recorded flood level in 2006～

Tachibana, Takeo city on 6 April
～Expected flood level appears.～

Ubiquitous Flood Hazard Maps start in spring 2011Ubiquitous Flood Hazard Maps start in spring 2011



Own judgment 34%
Actual flooding 34%
Neighbors’ advice 20%
Evacuating neighbors 10%
Compare to the past floods 
3%

Own judgment 28%
Actual flooding 12%
Neighbors’ advice 45%
Evacuating neighbors 4%
Compare to the past floods 
11%  

Thresholds of evacuation 
decision to persons who 
evacuated 

Radio 61%, Neighbor 11%
Email 4%, TV, radio 16%
Other 8%

Radio 35%, Neighbor 41%
Email 4%, TV, radio 12%
Other 8%

Way of receiving the 
evacuation advisory 
information

76%89%Diffusion rate of 
evacuation advisory

5%35%Evacuation rate during 
2009 flooding 

541267Number of respondents

Town BTown A

Questionnaire Survey after 2009 FloodQuestionnaire Survey after 2009 Flood



Differences in the sense of crisis between the two towns caused by the difference 
in local characteristics 

Differences in the sense of crisis between the two towns caused by the difference 
in local characteristics 

A sense of crisis about floods caused by 
streams coming from the mountains

A sense of crisis about inundation within 
a levee 

Differences in the transmission of an evacuation advisory
Differences in sharing information within the community
Differences in evacuation activities

The results of the 
questionnaire 
survey has shown 
these differences.

Town A (high evacuation rate) Town B (low evacuation rate)

Considering the local characteristics and developing the non-physical 
infrastructure for each community
Considering the local characteristics and developing the non-physical 
infrastructure for each community

Consideration of peopleConsideration of people’’s awareness of disaster prevention through workshopss awareness of disaster prevention through workshops



Analysis of evacuation activities suggested by the results of quAnalysis of evacuation activities suggested by the results of questionnaire surveysestionnaire surveys

Analysis of the questionnaire survey resultsAnalysis of the questionnaire survey results

Facts from the 
questionnaire 
survey results 

Facts from the 
questionnaire 
survey results 

(1) In the town where the evacuation rate was higher, the diffusion rate 
of the evacuation advisory was also higher.   

(2) A securer means for the transmission of information is through 
conversations with other people.

(3) In the town where the evacuation rate was higher, more people 
decided to evacuate through conversations with other people.

(1) In the town where the evacuation rate was higher, the diffusion rate 
of the evacuation advisory was also higher.   

(2) A securer means for the transmission of information is through 
conversations with other people.

(3) In the town where the evacuation rate was higher, more people 
decided to evacuate through conversations with other people.

Implications
of the facts

Implications
of the facts

Information transmission through conversations is a 
securer means and can more readily lead to evacuation 
by the residents.

Secure transmission of information such as an 
evacuation advisory through conversations can urge 
more residents to evacuate.

Information transmission through conversations is a 
securer means and can more readily lead to evacuation 
by the residents.

Secure transmission of information such as an 
evacuation advisory through conversations can urge 
more residents to evacuate.

The importance of communication is proven by the questionnaire survey results. The importance of communication is proven by the questionnaire survey results. 



Preventing and mitigating damage from disasters by conducting 
voluntary disaster prevention activities through a spirit of cooperation 
among the residents
• Stipulating that a disaster prevention plan and a diagram of a disaster 
prevention system should be prepared

[Rules for the Katajiro district voluntary disaster prevention organization]

Using the “Manual for voluntary disaster prevention organizations”
published by Saga

Specifying the necessary matters for the activities of the voluntary 
disaster prevention organization

(1) Setting up the disaster headquarters, 
(2) Implementing disaster drills, and  
(3) Disseminating information on disaster prevention

Disaster prevention plan

Voluntary Disaster Prevention OrganizationsVoluntary Disaster Prevention Organizations
⎯⎯ Establishment of the SystemEstablishment of the System



Voluntary Disaster Prevention OrganizationsVoluntary Disaster Prevention Organizations
⎯⎯ Diagram of a Disaster Prevention SystemDiagram of a Disaster Prevention System

Organizations 
concerned

Chairman (District head)

Vice-chairman (Head of the 
community center)

Directions, liaison

Emergency alert

District officials, fire brigade

Disaster headquarters

Command group, early stage disaster 
prevention group
Evacuation group, provision of food 
and water group
Medical group, disaster recovery 
group

Judgment of an emergency alert and 
issuing a public summons

(Water level: about 5 m)

Judgment on setting up a disaster 
headquarters and issuing a public 
summons

(Water level: about 6 m)

Higashigawa drainage 
pumping station

Re
po

rti
ng

 th
e 

w
at

er
 le

ve
l

Diagram of a Disaster 
Prevention System

Takeo Office of River, 
Kyushu Regional 
Bureau, MLIT

Takeo City Office

Takeo civil engineering 
office

Takeo City fire brigade

Tachibana Community 
Center

Liaison, information 
transmission



Voluntary Disaster Prevention OrganizationsVoluntary Disaster Prevention Organizations
⎯⎯ Disaster Facilities Improvement ActivitiesDisaster Facilities Improvement Activities

Setting up disaster prevention equipment (Improving the safe and
secure stations)

Placing water level measurement poles (four places along Route 498)

Building

Stored disaster prevention 
equipment

Dynamos

Chain saws

Searchlights

Helmets

Double 
ladder

Armbands

etc. 15 goods



Emergency drill (2008)Emergency drill (2008)

Voluntary Disaster Prevention OrganizationsVoluntary Disaster Prevention Organizations
⎯⎯ Advantages of establishing an organizationAdvantages of establishing an organization



Ex. Actual FEx. Actual Flood on Julylood on July 26,26, 20092009
Flooding record

(Maximum depth of inundation: 1.9 m)

(Maximum depth of inundation: 0.9 m)

Disaster headquarters: 25 persons (Disaster headquarters: 25 persons (10:00 10:00 -- 220:0:000)0)Vigilance: Vigilance: 
6 persons6 persons

Activities of the voluntary Activities of the voluntary 
disaster prevention disaster prevention 
organizationorganization

Operation: From 7:20 to 00:30 of the next day (17 hours 10 minutOperation: From 7:20 to 00:30 of the next day (17 hours 10 minutes)es)Operation of a drainage Operation of a drainage 
pumping stationpumping station

10 buildings (55cm10 buildings (55cm--10cm)10cm)--Inundated warehouses, etc.Inundated warehouses, etc.

8 persons from 2 households8 persons from 2 households----EvacuationEvacuation

3 households (35 cm3 households (35 cm--5 cm)5 cm)----Below the Below the 
floorfloor

(Evacuation)(Evacuation)
4 persons (community 4 persons (community 
center)center)
4 persons 4 persons 
(neighboring houses)(neighboring houses)

3 households (30cm3 households (30cm--15cm)15cm)
Three households Three households 

started to be inundated started to be inundated 
below the floor.below the floor.

--Above the Above the 
floorfloor

Inundated Inundated 
houseshouses

Route 498Route 498--National  roadNational  road

Former prefectural road (0.55m)Former prefectural road (0.55m)----
Road closedRoad closed

KatajiroKatajiro--Hanashima lineHanashima line
City roadsCity roads

Flooded Flooded 
roadsroads

Maximum: 6.92 mmMaximum: 6.92 mm6.826.826.906.906.726.726.256.255.695.69RainfallRainfall

Maximum: 7.58 mmMaximum: 7.58 mm6.806.807.177.177.567.567.057.056.146.14River waterRiver waterWater levelWater level
(T. Pm)(T. Pm)

Total:171 mmTotal:171 mm----26264444101101Precipitation in Yahazu Precipitation in Yahazu 
(mm)(mm)

17:0017:0015:0015:0013:0013:0011:0011:00-- 9:009:00TimeTime
NotesNotes

July 26July 26DateDate



Further Approaches for appropriate risk sharingFurther Approaches for appropriate risk sharing
(image)(image)

How to create an appropriate How to create an appropriate «« incentiveincentive »» for for 
reducing residual risks?reducing residual risks?

Visualizing current residual risks in each community Visualizing current residual risks in each community 
and understanding their vulnerabilityand understanding their vulnerability

Visualizing residual risk reduction in accordance with Visualizing residual risk reduction in accordance with 
participation for actions like voluntary disaster participation for actions like voluntary disaster 
prevention organization, mapping, drills, floodprevention organization, mapping, drills, flood--
proofingproofing

Insurance or alternative mechanisms  for risk trasferInsurance or alternative mechanisms  for risk trasfer



Concluding remarksConcluding remarks
Floodplains provide:Floodplains provide:

Excellent livelihood opportunitis, andExcellent livelihood opportunitis, and

Flood risksFlood risks

Risk sharing is one the one of the risk Risk sharing is one the one of the risk 
management aspectsmanagement aspects

Actual case in Saga Plain, Japan indicates the Actual case in Saga Plain, Japan indicates the 
potential flood risk has been eliminated through potential flood risk has been eliminated through 
risk reduction projects & activities and risk reduction projects & activities and 
communitiescommunities’’ participation such as,participation such as,

Mapping,Mapping,

Drilling, and Drilling, and 

Voluntary disaster organizations, etc.Voluntary disaster organizations, etc.



Thank you for your attention! 

visit our website:
http://www.qsr.mlit.go.jp/takeo/html/eng.html


