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My Field Campus is Gifu City
in Chukyo Case Stationin Chukyo Case Station.

Gifu prefectureGifu prefecture

Gifu city
Gifu City is at the 
geographical center 
of Japanof Japan.

Aich prefecture
Mie
prefecture



Gifu City is hazardous for flood.

Gifu City

Nagara river that is large in 
J fl th h th t

Hikie district

Japan, flows through the center 
of Gifu city.
Gifu city is a hazardous area for 
flood disasterflood disaster.
Hikie district is the lowest ground 
level area in Gifu city.



Hiki di t i t i d d b 3 i

Hikie district is quite hazardous for flood.

Arata riverArata river
Hikie district is surrounded by 3 rivers.
Hikie community is exposed by quite 
a hazard for flood disaster.
Actually residents have suffered fromActually, residents have suffered from 
floods as many times.



Pump houses Loudspeakers for 
disaster mitigationg

Water god

Warehouses for flood



Community based 
disaster mitigationdisaster mitigation 
plan is made by the 
residents themselvesresidents themselves 
in every community 
of Gifu cityof Gifu city.

Mr. Ohira

Hikie community also has made y
the community based disaster 
mitigation plan.
Mr. Ohira is the leader of Hikie 
community and he has the great 
spirit.



Progress of Hikie community based
disaster mitigation plandisaster mitigation plan

Date Name of meeting Subjects

12nd Aug. 2005 Pre-committee meeting
Process and council member19th S 2005 1st il ti Process and council member

Evacuation center

Communication in emergency

19th Sep. 2005 1st council meeting

26th Nov. 2005 2nd council meeting
Communication in emergency

Mutual aid for disaster weak

Disaster prevention map

21st Jan. 2006 3rd council meeting

27th Feb 2006 1st committee meeting Disaster prevention map

Action program for earthquake

f

27 Feb. 2006 1 committee meeting

27th May 2006 4th council meeting

Management of evacuation 
center

Safe evacuation route

29th July 2006 5th council meeting

28th Oct. 2006 6th council meeting Safe evacuation routeg

16th Dec. 2006 2nd committee meeting



Hikie community based 
disaster mitigation plandisaster mitigation plan

ContentsContents

Chapter 1: purpose

Chapter 2: disaster mitigation partyChapter 2: disaster mitigation party

Chapter 3: agreement of planning 
committee

Chapter 4: disaster mitigation map

Chapter 5: action program for 
earthquake

Chapter 6: safe evacuation routes

Ch 7 l f fChapter 7: manual for management of 
evacuation center



Disaster mitigation map of Hikie community

EvacuationEvacuation How to contactHow to contact evacuation evacuation Evacuation
centers
Evacuation
centers at emergencyat emergency criteriacriteriaThere are many 

evacuation centers.
All evacuation Hints on 

evacuating
Hints on 
evacuating

All evacuation 
centers were picked 
up and decided by 
themselves. 

EvacuationEvacuation
Community-

f
Community-

fEvacuation
routes
Evacuation
routes

self-relianceself-reliance

Foods for 
emergency
Foods for 
emergency Family 

meeting
Family 
meeting

Many information 
is represented

Many information 
is represented

Goods on 
evacuating
Goods on 
evacuating Hold a hazard mapHold a hazard map

ggis represented.is represented.

evacuatingevacuating Hold a hazard mapHold a hazard map



Mr. Ohira of Hikie leader says

They made the community based disaster mitigation 
l b th lplan by themselves.

The residents who participate in this planning committee, 
prepare to natural disaster However the other almostprepare to natural disaster.  However, the other almost 
residents do not prepare to disaster.
Especially, about 20% residents do not register the HikieEspecially, about 20% residents do not register the Hikie 
community association.  So, “social capital (SC)” that 
means human social ties or human networks, become 
weak.weak.
Therefore, Hikie community disaster mitigation power 
(CDMP) is not so strong.( ) g
The household-self-/individual reliance (jijo in Japanese) 
and the community-self-reliance (kyojo) for natural 
disaster should be done by all residents as soon asdisaster should be done by all residents as soon as 
possible.



Disaster mitigation training exercises



Disaster mitigation games 
in community sports festivaly p

Game of carrying a 
Game of bucket brigade victim on stretcher



Disaster Imagination Game



Storytelling with pictures, “Kamishibai” 
for disaster mitigation produced by NPO-RSY.g p y



Purpose and procedure in this study

Purpose: we compare the community disaster mitigation 
ith th i l it l b f h ki hi hpower with the social capital, because of checking which 

points of social capital are important to which points of 
the community based disaster risk management.
Procedure: how to compare
1. The questionnaire survey is carried out in Hikie 

community for measuring the present circumstance ofcommunity for measuring the present circumstance of 
community disaster mitigation power (CDMP) and 
social capital (SC).

2 Th l ti b t th i l it l (SC) d th2. The relation between the social capital (SC) and the 
community disaster mitigation power (CDMP) is 
inspected by using the data given from the 

ti iquestionnaire survey.
3. It is clear that there is a cause and effect relation 

between the community disaster mitigation power bet ee t e co u ty d saste t gat o po e
(CDMP) and the social capital (SC).



Questionnaire survey

Questionnaire survey was carried out for investigating the disaster 
iti ti d th i l it l t h h ld i Hik it
Outline of questionnaire survey
Date of Distribution: 15th/Jan/2008

mitigation measures and the social capital to household in Hike community.

Hike communityDate of Distribution: 15 /Jan/2008
D.L. to reply: 24th/Jan/2008
How to distribute and reply: through 

Hikie community association

Hike community

Hikie community association
No. of distribution: 1,135
No. of replying: 437

Questions in questionnaire
• The community-self-reliance (kyojo) 

and the household self /individualand the household-self-/individual 
reliance (jijo) for disaster mitigation

• Relation to neighbors
P ti i ti i it t Gif it• Participation in community events

• No. of friends in community
Gifu city



80%

A result of questionnaire survey
(household-self-/individual reliance; jijo)
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Several results of questionnaire survey
(community-self-reliance; kyojo)(co u ty se e a ce; yojo)

Do you know who need to help
in disaster in neighborhood?

Would you help neighbors 
each other in disaster?

必ず助け合う

わからない
6%

助け合わない
と思う

名前や普段ど
こにいるか
知っている

まったく知らな
い

in disaster in neighborhood?

No:0%

each other in disaster?

I do not know.:6%
I don’t quite

I know in 
detail.:6%

必ず助け合う
と思う
40%

0%

だいたい知っ

知っている
6%

い
13%

あまり知らな

Exactly, 
Yes:40%

No:0%

I almost 
I d ’t k

know.:13%

たぶん助け合
うと思
54%

だいたい知っ
ている
41%

あまり知らな
い

40%

Do you talk with neighbors 

Probably, 
Yes:54%

know.:41%I don’t know
so much.:40%

よく話す
1% ときどき話すまったく話した

o you ta t e g bo s
about disaster?

Can Residents
Ofetn:1%

SometimesNever
23%ことはない

30%

Can Residents 
really help each 

other in disaster?

Sometimes
:23%

Never
:30%

あまり話さな
い

Not often
:46%



Social network in Hikie community

Sicio-matrix (number of friends between the districts)
世帯主 菰更 高河原 次木 日置江 天野 重善寺 茶屋新田 国道上下 華西団地 大脇 中島 計

菰更 10.9 8.1 24.4 2.7 0.0 0.0 10.9 0.0 0.0 0.0 0.0 57
高河原 0 0 18 4 14 7 18 4 7 4 0 0 0 0 11 0 11 0 0 0 0 0 81

Sociogram

高河原 0.0 18.4 14.7 18.4 7.4 0.0 0.0 11.0 11.0 0.0 0.0 81
次木 0.0 46.3 405.4 92.7 5.8 0.0 29.0 5.8 0.0 0.0 0.0 585
日置江 12 8 19 2 51 2 665 6 44 8 6 4 76 8 38 4 32 0 12 8 0 0 960日置江 12.8 19.2 51.2 665.6 44.8 6.4 76.8 38.4 32.0 12.8 0.0 960
天野 0.0 0.0 15.9 47.6 87.2 7.9 31.7 7.9 7.9 15.9 0.0 222
重善寺 0.0 0.0 14.0 23.3 4.7 46.6 41.9 0.0 4.7 0.0 0.0 135

Relation is strong
善

茶屋新田 0.0 3.9 15.7 121.7 0.0 15.7 333.8 7.9 0.0 31.4 3.9 534
国道上・下 0.0 6.1 18.3 140.3 6.1 6.1 36.6 140.3 12.2 6.1 0.0 372
華西団地

between the near

districts.

華西団地 6.8 0.0 6.8 34.1 6.8 0.0 6.8 27.3 136.4 0.0 0.0 225
大脇 18.7 0.0 0.0 74.8 6.2 6.2 12.5 6.2 12.5 99.8 0.0 237
中島 0 0 0 0 0 0 18 0 2 0 0 0 4 0 0 0 2 0 6 0 10 0 42中島 0.0 0.0 0.0 18.0 2.0 0.0 4.0 0.0 2.0 6.0 10.0 42

計 49.2 102.1 566.4 1239.2 171.0 88.9 583.9 244.8 218.7 172.0 13.9 3450



Relation between community disaster 
mitigation power and social capital (1)mitigation power and social capital (1)

i. Community disaster mitigation power is Hypothesis

災害時
自助 共助

備えの 防災訓練 非常時 ご近所との

positive correlated with social capital.

T bl 1 C l ti b t CDMP d SC To participate

Individual reliance Community-self-reliance

To talk with To know whoTo help

居住継続意識 0.11 * 0.15 ** 0.04 0.18 ** 0.11 *
ご近所付合指標 0.21 ** 0.13 ** 0.24 ** 0.22 ** 0.28 **

災害時
要援護者
の把握

備えの
実施数

防災訓練
への参加

非常時
の共助

ご近所との
防災会話

Table 1: Correlation between CDMP and SC

To continue to live here
To have relations with neighbors now

No. of pre-
paredness

To participate
In disaster 
mitigation drill

To talk with 
neighbors 
about disaster

To know who 
need to help
in disaster

To help 
each other 
in disaster

ご近所付合指標 0.21 0.13 0.24 0.22 0.28
今後のご近所づきあい 0.09 0.09 0.22 ** 0.10 * 0.21 **
世帯主友人数 0.16 ** 0.25 ** 0.24 ** 0.36 ** 0.36 **
配偶者友人数 0.17 ** 0.29 ** 0.19 ** 0.32 ** 0.26 **
地域への愛着 0.24 ** 0.28 ** 0.25 ** 0.26 ** 0.13 *

g
To have relations with neighbors in future
No. of friends of the head of a household

No. of friends of the head’s spouse
To be attached to Hikie community域 着

地域の絆の必要性 0.25 ** 0.20 ** 0.25 ** 0.18 ** 0.15 **
ご近所の備え状況の予測 0.27 ** 0.18 ** 0.11 * 0.29 ** 0.10 *
どのくらいの世帯がしたらするか -0.07 0.03 0.05 0.05 0.06
災害時の避難行動 0.10 * 0.05 0.14 ** 0.06 0.04

y
To feel the necessary of the bonds in community
To estimate disaster preparedness in neighbors

To prepare for disaster depend on neighbor actions
To evacuate in disaster

T d id t t b h tどのくらいの世帯が避難したらするか -0.01 -0.01 -0.05 0.15 ** 0.14 **
避難しようとおもう避難促進者の種類 0.14 ** 0.12 * 0.11 * -0.04 0.00
避難する伝達方法の種類 0.19 ** 0.11 * 0.11 * -0.04 0.04
地域イベント参加数 0.30 ** 0.43 ** 0.15 ** 0.13 ** 0.24 **
自治会活動参加数

To decide to evacuate by how many evacuators
To decide to evacuate urged by who

To decide to evacuate by how to communicate
No. of participations in community events

N f ti i ti i it i ti ti iti自治会活動参加数 0.20 ** 0.21 ** 0.06 -0.01 0.12 *
** 相関係数は 1% 水準で有意 (両側)
* 相関係数は 5% 水準で有意 (両側) 

No. of participations in community association activities
**Significant level: 1%
*Significant level: 5%        

Many relations are statistically significant.
Many indexes of CDMP are positive correlated with SC.



Relation between community disaster 
mitigation power and social capital (2)mitigation power and social capital (2)

ii. If social capital is rich, then residents Hypothesis
take action for disaster mitigation.

causality correlation revealed latent
Structural Equation Model (SEM)
b d i l i

.10

情報享受者数 .49
.32 .45

非常食の準備

.38

防災グッズの準備.09 .62

30

SC

causality correlation revealed
variable

latent 
variable

CDMP
based on covariance analysis 

To prepare goodsNo. of persons with information

地域の絆の必要性

.38

ご近所付合指標

.21

今後のご近所付合

信頼

.61

.70

.46

非常食の準備

.31

.14

避難場所

.31

日置江防災マップ

.50

物的備え

.56 .37

.67

07

.42

.30

79.48

preparedness
of goods

trust

d

To prepare foods

To have HM        

To check evac. C
To have relations with neighbors

To have relations with neighbors
in future

To feel the necessary of 
the bonds in community

.32

世帯主友人数 .21

ご近所付合指標
付き合い

社会参加 交流

.57

避難路 .31

緊急時連絡先

.28

.17

非常時の共助

知識的備え

.67

共助

.56

.56

.07

居住継続意識
.26

.51.44

.58
.79

association

t k

preparedness
of knowledge

community-

To check evac. R

To know contact

To help each other
No. of friends of the
head of a household

To continue to live here

To have relations with neighbors

Indexes for goodness of fit : GFI=0 901 AGFI=0 863 CMIN=135 258

地域活動参加数.52

自治会活動参加数

社会参加・交流

.46
.72

ご近所との防災会話.43

災害時要援護者の把握

共助

.66
.53

.41
.48

network community-
self-reliance To talk w N a D    

To know who need helpNo. of participations in 
community association activities

No. of participations
in community events

•Correlation between every factors of SCIf social capital improve then communityIndexes for goodness of fit : GFI=0.901, AGFI=0.863, CMIN=135.258, 
degree of freedom=111, significance probability=0.059

Correlation between every factors of SC
•Causality relation from SC to CDMP
•Correlation between several factors of CDMP

If social capital improve, then community 
disaster mitigation power become higher.



Causality structure between CDMP and SC

.09
30

信頼

50

物的備え

.42

.30

.79

preparedness
of goods

trust Coefficient of 
determination:
H h

付き合い

.50

知識的備え

51.44.58

.48association preparedness
of knowledge

How much can 
variable explain?

社会参加・交流

.67

共助
.48

.51.44.58

network community-
self-reliance

Standard path coefficient:p
How much strong does variable impact?

If i l it l i th i ll th l l fIf social capital improve, then especially the level of 
community-self-reliance become higher.



Conclusions

we compared the community disaster mitigation power with the 
social capital because of checking which points of social capital aresocial capital, because of checking which points of social capital are 
important to which points of the community based disaster risk 
management.
The questionnaire survey was carried out in Hikie community forThe questionnaire survey was carried out in Hikie community for 
measuring the present circumstance of community disaster 
mitigation power and social capital.
The relation between the social capital (SC) and the community p ( ) y
disaster mitigation power (CDMP) was inspected by using the data 
that is given from the questionnaire survey.
It was clear that there were cause and effect relations between the 

it di t iti ti (CDMP) d th i l it lcommunity disaster mitigation power (CDMP) and the social capital 
(SC).
Especially, the social capital strongly impacts to the community-self-
reliance (kyojo)reliance (kyojo).  
It was significant to culture social capital for improving the 
community disaster mitigation power.



Thank you for your attention

Akiyoshi TAKAGI

Department of Civil Engineering
Gifu UniversityGifu University

E il t k i@ if jE-mail: a_takagi@gifu-u.ac.jp


