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Estimation of  Reduction of GRP after disaster
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Total Inundated area: 40㎢
(1/3 of Joso City)

Kinu River Flood Disaster in Sep, 2015
AM6:00 Over Topping at Wakamiyado

PM12:50 Levee Breach at Misaka
Source: GSI



Kinu River Flood Disaster in Sep, 2015
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Heavy rainfall in September 2015 hit the Kinu River basin, causing the river to overflow and  breach dikes 
in Joso City, Ibaraki Prefecture, Japan. Roughly 60% of the businesses in eastern Joso City were affected 
due to wide-area inundation. ICHARM conducted an interview survey for the local businesses affected by 
the flood to understand the resilience of the business sector. 

Actual business disruption was severer 
than estimation based on an MLIT 
manual. Some businesses experienced 
disruption due to  suspension of water 
supply even with low inundation. 

経過月数
（月）

Types of businesses Relationship between inundation 
height and business disruption

Trends of recovery of 
sales and workplace

Sep. 2016
(One year)

Resilience of Business Sector in Joso City 
-Case study in Joso City after the Kanto-Tohoku Heavy Rainfall in September 2015-
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Manufacturing
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Transportation
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Hotels & restaurants
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Inundation height above first floor (cm)
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Sales
Workplace

No business
(MLIT manual)

No & slow business 
(MLIT manual)

Only half of the businesses achieved 
100% sales recovery a year after the 
disaster.  Local economy is still in the 
middle of recovery. 



Resilience of Business Sector in Joso City 
-Case study in Joso City after the Kanto-Tohoku Heavy Rainfall in September 2015-

Gross Regional Product Published by Ibaraki Prefecture （Assume that  2014 Value is 1）

2
0

1
4

2
0

1
5

2
0

1
3

2
0

1
1

2
0

1
2

2
0

1
0

2
0

0
8

2
0

0
9

2
0

0
7

2
0

0
6

In 2015: 14% Down from 2014 In 2008: Lehman Shock 

Ibaraki Prefecture
Southwest area 
Joso City 

Gross Regional Product by Sectors
Published by Ibaraki Prefecture
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Agriculture
Utilities
Wholesale & retail
Hotels & restaurants
Finance
Technical services

Manufacturing
Construction
Transportation
Telecommunications
Real estate

Manufacturing: 29% Down
Construction:23% Up
Utilities: 16% Up
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Data from Davao
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