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Digital Spatial Data Construction and Land Cover Change Analysis of Terraced Paddies
using 1953 Large-scale Aerial Photographs in the Middle Part of Arida River Watershed

* *
Tomoya OKANO*   Yuji HARA*

Abstract: In order to conserve terraced paddy landscapes in mountainous areas in Japan, strategic land-use zoning for terraced 
paddies, surrounding forests and villages is important. For this purpose, it is essential to understand spatial distribution of original 
terraced paddy parcels before intensive afforestation and mechanism of land-use changes. In this study, we interpreted large-scale 
1953 aerial photographs and constructed vector parcel dataset, and conducted spatial analysis in consideration of landforms and the 
current land covers. 
 As the results, we identifi ed that many terraced paddy parcels in 1953 were very tiny lots with its sizes were less than 100m2. It was 
suggested that terraced paddy parcels in nearby areas along the Arida River tended to be still cultivated until now, whereas those on 
the steep slope over 20 degree in upper river area are mostly abandoned. And our results also showed 40% of the parcels were planted 
with conifer trees and 40% could be changed into broadleaf forests as natural forest succession in this area. 
 Our parcel dataset could contribute to develop a deeper understanding of the land use change process of terraced paddy fi eld and 
its backgrounds, and to make a new conservation strategy with not only conceptual design but also numerical goals based on scientifi c 
evidence.
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4

1960
5

5

6

7

*
* Graduate School of Systems Engineering, Wakayama University



有田川中流域における 1953 年大縮尺空中写真を用いた棚田データの作製と現状土地被覆間の空間解析　　129

8

1953

GIS

1988

1/20

Fig. 1
9

2018 10

10

Fig. 1   
Study area 



130 　　農村計画学会誌 Vol. 38, No. 2, 2019年 9 月

1953

1 15000

1953 7 18 1953

12 11

71

1200dpi Agisoft

PhotoScan Professional 64bit

ESRI ArcGIS 10.2 ESRI

1/300

1954

2015

1953

10m

DEM

10m ALOS 2016

9 v16.09 12 1953

Fig. 2

2015 GIS

1950



有田川中流域における 1953 年大縮尺空中写真を用いた棚田データの作製と現状土地被覆間の空間解析　　131

Fi
g.

 2
   

19
53

D
is

tri
bu

tio
n 

of
 1

95
3 

te
rr

ac
ed

 p
ad

di
es

 a
nd

 th
ei

r c
ur

re
nt

 la
nd

 c
ov

er
s



132 　　農村計画学会誌 Vol. 38, No. 2, 2019年 9 月

1953 23,158

3,217,884m2

273

100,885m2 3

22,885

3,116,999m2 11,876 100m2

500m2

136m2 96m2

1955

1,000 2,000m2

13

1999

750m2

425m2 14

ALOS

8

Fig. 3

Fig. 4 1953

20 30

1999
14 8.3

4.8

20

Fig. 5 1953

50m2

Fig. 3   1953
Land-use change of 1953 terraced paddies

Fig. 4   1953
Land-use change of 1953 terraced paddies by slope ranges 

Fig. 5   1953
Land-use change of 1953 terraced paddies by parcel size classes 
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Land-use change in Hanazono village

Fig. 7   
Land-use change in Ade village
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