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ABSTRACT
Photovoltaics (PV) systems are important to become the main source of electricity to achieve carbon neutrality. In 

Japan, where flat land areas are scarce, new installation methods and locations need to be secured for further additional 

introduction. On the other hand, many plantations are neglected in Japan. These cause various problems, such as destruction 

of vegetation. Therefore, in this paper, the potential for PV installation in plantations in Fukui Prefecture was extracted for 

large-scale PV plants, using a geographical information system (GIS) for visualization. The results showed that 

approximately 20% of the forests in Fukui Prefecture have potential for PV installations. Furthermore, buffer space for the 

PV installations could be expected to restore semi-natural grasslands.
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Table1 Land use in Fukui Prefecture.

Fig. 1 Assumed PV installation method

Fig. 2 Trends in forest accumulation in Japan3)
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Fig. 3 Excluded areas for PV installation. Fig.4 Solar radiation on tilted surface. Fig.5 Old-growth plantation. 

 

Table 2 Fundamental importance judgment scale definitions 

Scored importance Verbalized importance 

1 Equal importance 
3 Moderate importance of one over another 
5 Essential or strong importance 
7 Very strong importance 
9 Extreme importance 

■ Natural Parks 
■ Erosion control area 
■ Wildlife protection area 
■ Natural  Forest 
■ Plantation  

less than 30 years old 

[MJ/m2/year] 
  15.5    
  14.5  15.5  
  13.5  14.5  
  12.5  13.5 
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(a) Phase 1 
Forests excluding unsuitable areas 

for PV installations, such as natural forests and 
plantations of less than 30 years old. 

(b) Phase 2 
Suitable sites for PV installations selected from the 
Phase 1 considering older plantations forests and 

high irradiation. 
 

(c) Phase 3 
Suitable areas for PV installation where more 

criteria are taken into account by the AHP method 

Fig.6 Forests with suitable site potential (a), and suitable sites for PV installation by phases (b), (c) 
 

Table 3 Area of suitable land for PV installation, and estimated area of semi-natural grassland restoration by buffer
 Area of suitable land for PV installation [ha] Area of semi-natural grassland restoration [ha] 

Buffer 0 m 50 m 100 m 50 m 100 m 

Phase 1 68,013 45,474 28,167 22,539 39,846 
Phase 2 60,138 37,868 24,276 22,270 35,862 
Phase 3 22,478 11,819 06,485 10,659 15,993 
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Table 4  Criteria and sub-criteria weights 
Criteria Weight Sub-criteria Weight Sub factors Points 

Economic 1 Solar energy potential 0.47 15.5 ~ 10 
14.5 ~ 15.5 8 
13.5 ~ 14.5 6 

 ~13.5 4 
Slope of Terrain 0.25 0~10 10 

10~20 6 
20~30 4 
30~ 1 

Proximity to Energy 
transmission lines 

0.13 0 ~ 1500 10 
1500 ~ 3000 8 
3000 ~ 4500 6 
4500 ~ 6000 4 

6000 ~ 1 
Proximity to Roads 0.06 10 ~ 500 9 

500 ~ 1000 7 
1000 ~ 1500 5 
1500 ~ 2000 3 

Proximity to Town areas 0.06 100 ~ 1000 9 
1000 ~ 2000 7 
2000 ~ 3000 5 

3000 ~ 3 
Proximity to forest road 0.03 0 ~ 100 9 

100 ~ 250 7 
250 ~ 500 5 

Natural 
Environment 

1 Age of Plantation 0.50 60 ~  10 
40 ~ 60 9 
30 ~ 40 8 
0 ~ 30 0 

Proximity to Protect area 0.50 0 ~ 500 9 
500 ~ 1000 7 
1000 ~ 1500 5 
1500 ~ 2000 3 

Human 
Environment 

1 Proximity to Landscape 
Planning Area 

0.50 50 ~ 500 3 
500 ~ 1000 5 
1000 ~ 2500 7 

2500 ~  9 
Distance to Town areas 0.50 50 ~ 500 3 

500 ~ 1000 5 
1000 ~ 2500 7 

2500 ~  9 
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