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Areal flooding 

1.Incentive and Purpose 

3 



Source https://www.youtube.com/watch?v=K11I0r_Z5Zo 

1.Incentive and Purpose 

 

Areal flooding 
 

4 



Source https://www.youtube.com/watch?v=K11I0r_Z5Zo 

1.Incentive and Purpose 

 

Channel flooding 
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1.Incentive and Purpose 

Hazard map Anticipated damage  
by channel flooding 
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Considers channel flooding 

Doesn’t  consider  areal flooding 

1.Incentive and Purpose 
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The purpose of our research  

To investigate the risks of areal flooding  
in the downstream area of the Kakogawa River 

To make suggestions to improve  
the current hazard map 

1.Incentive and Purpose 
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2.Survey of ground permeability 
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QGIS 

Software that can analyze maps 

Quantum Geographic Information System 

2.Survey of ground permeability 
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Classification Colors 

Forest ■ 

Farm field 
(not rice) 

■ 

Paddy field ■ 

Houses ■ 

Factories ■ 

Road ■ 

River/Sea ■■ Land use map（1977） Land use map（2014） 

2.Survey of ground permeability 
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Permeability 
declined  

2.Survey of ground permeability 

The risk of areal flooding is increasing 
12 

1 

0 

Year : 1977 Permeability : 0.471 

Year : 2014 Permeability : 0.279 



     Select typical characteristics 

Factor  ①Frequency of areal flooding 
     ②Results of areal flooding 

３．Measurement of elevation| Study areas 
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mark 
Area’s 
name 

The risk 
of AF 

The change 
of land use 

Results 
of AF 

Anticipated 
depth  

A Old Masuda × city→city × 0ｍ 

B New Masuda ○ paddy→city × 0.5～1ｍ 

C 
South 

Degawara 
○ paddy→city ○ 0.5～2ｍ 

B 

A 
C 

３． Measurement of elevation | Study areas 
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～0.5m 

0.5～1.0m 

1.0～2.0m 

2.0～3.0m 

3.0～5.0m 

5.0～m 

No play Record of flooding 



Areal 
flooding 

(AF) 

Rainfall 

Elevation 

Ground 
permeability 

Slope 

3. Measurement of elevation 

Elevation 
15 



３．Measurement of elevation | Result 

MEANWHILE… 

Elevation 

A > B > C 

Highest Lowest 
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３．Measurement of elevation | Result 

・Many houses had raised foundations 
・Foundations are several tens of centimeters            

   high 

Need to think about the height of “foundations” 

Raised foundations 
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４．The results of the survey on foundation height 

18 



〈B-Ⅰ North〉 
They raised their houses 
at the time of rebuilding  

〈B-Ⅱ South〉 
They didn’t rebuild 

５．Survey by questionnaire｜Result 
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５．Survey by questionnaire｜Analysis 
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The flood hazard map of  
Kakogawa City does not consider  

 areal flooding. 
 

Measures against areal flooding are 
entrusted to residents. 

 
 
 

 

６．Conclusion 
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We should add 

  

“hazard map considering areal flooding”  

 

to the present flood hazard map. 

６．Conclusion 
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•To explain areal flooding to people 

 

•To make a hazard map  

                considering areal flooding 

７．Future tasks 

24 



Acknowledgements 

H.MITSUHASHI a Director researcher in the Museum of Nature and people of Hyogo   

Y.CHIN Graduate School of Energy Science, Kyoto University assistant professor 

K.HATTORI School of Health Sciences, Nara Gakuen University Part-time lecturer 

People of the crisis management office, Kakogawa City General Affairs Department 

Residents of the Masuda Asahi complex , and Y.MATSUMOTO , a government president 

Everyone who answered the interview in the survey area 

We would like to express our gratitude to  

25 



References 
（１）Kakogawa City General Affairs Department, Kakogawa City Comprehensive Disaster  Prevention Map, 2014, p19-44. 

（２）Department of Geography, Faculty of Ritsumeikan University Nature        

   Group Urbanization of the Kakogawa Alluvial Lowland and Flood THE CONTOUR  

         No.19 ―Urbanization of Kakogawa―, 1978, p18. 

（３） Urban hydrological environment, Tadashi Arai, 1987, 263p. 

（４）Kasugai City Official website Section I. Rain’s Penetration Rate. 2017-11-02.  

        http://www.city.kasugai.lg.jp/_res/projects/default_project/_page_/001/007/681/16tyuukann3-1.pdf.  

        (2017-12-13).   

（５）Technical Planning Division, Hyogo Prefectural Soil Maintenance department. "Flood hazard map".  

        Hyogo Prefecture CG Hazard map (regional flood information).  

        http://www.hazardmap.pref.hyogo.jp/hazmapap/top/select.asp?dtp=1. (2018-01-19). 

（６）THE PAGE. “Aggravated［what is areal flooding?]”. THE PAGE Easy to understand the news you care about.  

         2013-09-30 Urban Flood threat. https://thepage.jp/detail/20130930-00000010-wordleaf.  2013-09-30. 

        (2018-01-13). 

（7）National Land and Infrastructure Bureau, Land Information Division. "National Geographic Information Land use  

       subdivision mesh data". National Geographic Information Download service. 

        http://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-L03-b.html.(2018-01-10) 

 (8) GSI. " Map and Aerial Photo viewing service ". Geospatial Information Library. http://geolib.gsi.go.jp/node/2374. 

       (2018-01-19). 

26 

http://www.hazardmap.pref.hyogo.jp/hazmapap/top/select.asp?dtp=1


Thank you for listening! 
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