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The purpose of this paper is to show the residential location trend considering Tsunami risk in Tokushima Urban Area (TUA). Building 
certification data was used to show residential location from 2010 to 2013. We analyzed residential location trend from this data and 
Tsunami inundation potential data. Comparing residential location trend before and after Great East Japan Earthquake (GEJE), 
demand for new houses in west part of TUA without Tsunami risk is increasing, but urbanization has been continuing in Tsunami 
inundation area after GEJE. Finally, we classified the target area using residential location trend and Tsunami risk, and showed the 
area which needs to be controlled or promote urbanization. 
 
 
 

Keywords : Tsunami Risk, Residential Location, Land-use Control, Provincial City 

 
 

 

 

2011

1)

 

 
 

 

2)

3)

4)

5)

6)

7)

 

8) 2011

9) 2

*  
Assistant Professor, Graduate School of Science and Technology,  
Tokushima University., Dr. Eng. 

**  
Professor, Graduate School of Science and Technology,  
Tokushima University., Dr. Eng. 

16) 17)  

 
 
 
 

 
  

A STUDY ON THE RESIDENTIAL LOCATION TREND CONSIDERING TSUNAMI RISK IN  
TOKUSHIMA URBAN AREA 

 
 

 *,  ** 
Kojiro WATANABE* and Akio KONDO** 

 
The purpose of this paper is to show the residential location trend considering Tsunami risk in Tokushima Urban Area (TUA). Building 
certification data was used to show residential location from 2010 to 2013. We analyzed residential location trend from this data and 
Tsunami inundation potential data. Comparing residential location trend before and after Great East Japan Earthquake (GEJE), 
demand for new houses in west part of TUA without Tsunami risk is increasing, but urbanization has been continuing in Tsunami 
inundation area after GEJE. Finally, we classified the target area using residential location trend and Tsunami risk, and showed the 
area which needs to be controlled or promote urbanization. 
 
 
 

Keywords : Tsunami Risk, Residential Location, Land-use Control, Provincial City 

 
 

 

 

2011

1)

 

 
 

 

2)

3)

4)

5)

6)

7)

 

8) 2011

9) 2

*  
Assistant Professor, Graduate School of Science and Technology,  
Tokushima University., Dr. Eng. 

**  
Professor, Graduate School of Science and Technology,  
Tokushima University., Dr. Eng. 

16) 17)  

徳島都市圏における津波危険性を考慮した住宅立地傾向の分析
A STUDY ON THE RESIDENTIAL LOCATION TREND CONSIDERING TSUNAMI RISK  

IN TOKUSHIMA URBAN AREA

渡辺 公次郎＊，近 藤 光 男＊＊

Kojiro WATANABE and Akio KONDO

　＊　�徳島大学大学院理工学研究部社会基盤デザイン系  
助教・博士（工学）

＊＊　�徳島大学大学院理工学研究部社会基盤デザイン系  
教授・工博

Assist. Prof., Graduate School of Science and Technology, Tokushima University, Dr.Eng.

Prof., Graduate School of Science and Technology, Tokushima University, Dr.Eng.

本稿は文献 16），17）を基にデータを追加し，分析方法を改め，加筆，修正を行ったものである。

日本建築学会計画系論文集 第81巻 第730号，2713-2721， 2016年12月
J. Archit. Plann., AIJ, Vol. 81 No. 730, 2713-2721, Dec., 2016

DOI http://doi.org/10.3130/aija.81.2713
【カテゴリーⅠ】�

─ 2713 ─



10) 2013

11)

12)

 

13)

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1

2
 

3
2000 2010

1000

 
 

 
 

 

2010 2011 2012
2013

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

─ 2714 ─



 

(1) Google Maps  
100m2

14)

100m2 100m2

 
 

 
4 2012

10 (2)

(3)

 
2 4

2m

3m

 
3

4
5

 
 

 
 

1
1km2

1km2

300
1km2

2011 2012
1km2

 
5 100 200m2

100m2 20%
400m2

2 3%  
 

 

6 4 500m

7  
6

0.6%

2010

4

 
7

2011 2012 2013
4 2012 10

2013

 
 

 
8

52 56%
33 38%

4km
250m 250

JR 200
 (4) 2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

─ 2715 ─



4

33 38%

8 9%  
 

 

9 10 9
0m 40%

2 3m 3 4m 25% 7%
6 7

 
10 4km

1km 12%
 

4

 
 

 

4 500m
4

 
4

2
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

─ 2716 ─



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4 5.5m

JR

5.5m
 

4
4

4 2012
2010 2011

2010 2013

2 1 1946

2012

2
1

11

 
2

2010 0.259 2011 0.263 2012
0.245 2013 0.275

 

2012

 

 
 
 
 
 
 
 
 
 
 
 

5.5m 2011

 
2010

2011 2012 2013 t

3
t

2010 2013

 
 

 
 

4
 

2012 2013

100 100m2

100m2 100m2  
Rti

4 i Vti
4 10m
4 100 10m 10m

i 2m
Vt2i 2

Rti  
Rti = Vti / Vt2i                                (1) 

15) 2m

2m
Rti 4

2012 2013
 

[m]

[m
]

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

0
50

0
10

00
15

00
20

00
25

00
30

00
35

00
40

00
45

00
50

00
55

00
60

00
65

00
70

00
75

00
80

00
85

00
90

00
95

00

─ 2717 ─



 
 
 
 
 
 

 
4 Rti 3

4 12  
 

 
Rti >1.0 C1 C3

100m2 C3
100m2 C1

 
C3

11 55

C1 C2
C3

 
Rti <1.0 B1 B3

100m2 B3

100m2 B1 128

 
B3 11 55

0
B1 JR

2

 
Rti =0.0 A1 A3

B1 B3 100m2

A3 100m2

A1 A2
0

 
A1 A3

A3
0

C1 C3

C3
A3

 
 

 

 
(1)  

2010 2013 1km2

100 200m2

 
(2)  

4

 
(3)  

52 56% 33 38%

 
0m

2 4m
4km

 
 

Rt i

─ 2718 ─



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2011
 

(4)  
4

9
 

 
 

 
RISTEX

H25-H28

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
1) 

http://www.skr.mlit.go.jp/kensei/saigainituyoi/saigainituyoi.html
2016.3.15 

2)   
39

47(3) pp.445-450 2012.10 
3)  

53(5) pp.305-310 1990.3 
4)  

No.5 pp.327-334 2003.11 
5)     

39(3) pp.601-606 2004.10 
6)    

45(1) pp.63-71 2010.4 
7)    PPR

46(1) pp.88-98
2011.4 

8)    

77, 679 pp.2157-2164 2012.9 
9)     

2011 2012
79, 696 pp.461-467 2014.2 

10)        

2013 pp.59-
66 2013.8 

11)   
50(3) pp.1273-1280 2015.10 

Rt i

─ 2719 ─



12)   

81, 709 pp.117-124 2016.1 
13)  

21 pp.251-258
2013.11 

14) http://www.pref.tokushima.jp/ 
docs/2013030400175/ 2016.3.15 

15) 
http://www.mlit.go.jp/report/press/city07_hh_000053.html

2016.3.15 
16) Kojiro WATANABE and Akio Kondo : Analysis of Residential Location 

Choice Behavior Considering Tsunami Disaster Risk in Japanese 
Provincial City, Proceedings of the 9th International Symposium on 
City Planning and Environmental Management in Asian Countries, 
pp.389-394, 2014.1 

17)  : 
F-1 pp.61-62 2014.9 

 
 
1) CSV  

     http://newspat.csis.u-tokyo.ac.jp/geocode/ 2016.3.15 
2)  

      http://anshin.pref.tokushima.jp/docs/2012121000010/ 2016.3. 
      15 

3)  
      http://anshin.pref.tokushima.jp/docs/ 
      2013082700032/ 2016.3.15 

4) http://www.pref. 
      tokushima.jp/docs/2012041000138/ 2016.3.15 

 

─ 2720 ─



A STUDY ON THE RESIDENTIAL LOCATION TREND CONSIDERING TSUNAMI RISK IN  
TOKUSHIMA URBAN AREA 

 
Kojiro WATANABE* and Akio KONDO** 

 
* Assistant Professor, Graduate School of Science and Technology, Tokushima University, Dr. Eng. 

** Professor, Graduate School of Science and Technology, Tokushima University, Dr. Eng. 

 
After the Great East Japan Earthquake (GEJE) in 2011, Japanese provincial coastal cities have started to discuss 

about Tsunami disaster mitigation plans, for example, migration to upland areas and land use control considering 
Tsunami disaster and related issues. Such action is important to maintain sustainability of these cities. Land use change 
of urban area is mainly that of residential areas, therefore, this information is important when making land use plans 
considering Tsunami disaster mitigation. The purpose of this paper is to show the residential location trend considering 
Tsunami risk in Tokushima Urban Area (TUA). 

TUA includes 9 municipalities and 2 urban planning areas, one is Tokushima East Urban Planning Area (East-UPA) 
and the Aizumi Urban Planning Area (Aizumi-UPA). Recently, many houses and big commercial facilities are appearing 
at the Aizumi city because Aizumi-UPA does not have a zone division system. According to the estimated area of 
Tsunami inundation of Tokushima prefecture in October 2012, central built-up area of major cities of TUA has Tsunami 
risk. These area include urbanization promotion zones and their population is increasing. Therefore, when a large 
earthquake strikes, it will cause considerable damage to both property and life. 

We used building certification data in order to obtain residential location trend. This data includes many components, 
and we selected the time of certification, address, the area, the use, the floor number and the construction category (new 
construction or extension) from the building certification data. We analyzed the relationship of residential location and 
Tsunami risk by these data using GIS. 

We calculated the ratio of new residential location by 500 meters mesh from 2010 to 2013. These results shows the 
urbanization in west area of TUA. Change of the gravity of residential location distribution at the same time period was 
migrating to west area. According to the relationship of Tsunami inundation depth and the number of new houses, it 
was seen that about 40% of new houses was located in non Tsunami inundation area. But about 25% of new houses was 
located in the area with 2 to 3 meters Tsunami. According to the relationship of the distance from coastal line and the 
number of new houses, the number of new houses over 6km from coastal line was increasing, but the number of new 
houses under 1km and the 1 to 2km from coastal line was unchanged. From the results it was evident that, the larger 
the depth of Tsunami, new houses was not located. But there are house owners who did not consider tsunami risk. 

Next, we executed multi-regression analysis to show the factors about new residential location. Objective variable is 
the area of new houses. We used the following data as explanatory variables. The distance from clinic, elementary school, 
super market, trunk road, the area of the urbanization promotion zones and the Aizumi-UPA, and the distance from 
coastal line. These data was arranged by unit of 500 meters grid cell. From the results of the analysis, we showed two 
points, first, the distance from living facilities and the area division system are the major factors of new residential 
location. Second, new residential location has moved to inland area since 2011. 

Lastly, we classified the area using the residential location trend considering Tsunami risk. From the results of the 
classification, we showed the concept about land use control and promotion in TUA. 
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