©
2019 2022

Development of optimization algorithm for agrivoltaics system and cropping type
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We investigated the feasibility of combining food and energy production into

a single field by examining the effects of installing photovoltaic equipment above land used for
farming. Both the amount of solar radiation, the air and soil temperature and growth rate were lower
under the photovoltaics than those under the open field. However, yields and qualities sufficient
to meet market demands remained possible with extension of the cultivation periods. In addition, we
employed an all-climate solar spectrum model to calculate the photosynthetic photon flux density
accurately on farmland partially shaded by solar panels and supporting tubes. Finally, established a
model that calculates the quantitative effect of the introducing the system in any area with solar
irradiation data based on taro cultivation in Miyazaki Prefecture as a model case. Therefore,
providing a novel opportunity to realize an integrated agricultural system with parallel production
of food and energy.
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Crop harvests price el 4 ) (ven/system) by Y
(yen'kg) .

TT CcT Control T CcT TT CcT Control

Ist 469 43,778 37962 202471 109349 79,190 153,127 117,152 202,471

Komatsuna 2nd 431 66,783 113,047 461,230 132,996 98,857 199,780 211,903 461,230

3rd 329 139,806 206,206 411,041 167,851 131,987 307,658 338,193 411,041

Ist 443 6,436 0,320 28,710 112,241 81,956 118,678 88,276 28,710

Mizuna 2nd 412 28,714 54,668 92,761 156466 121,125 185,179 175,793 92,761

3rd 320 25,738 63,068 48,353 174,093 138,238 199,831 203,306 48,353

Ist 437 22,257 22,804 33,690 134,130 100,041 156,387 122,905 33,690

Kabu shoot 2nd 366 31,090 31,937 44,528 158,591 123,267 189,681 155,204 44,528

3rd 309 30,828 20,890 49,057 174,280 138,436 205,108 165,326 49,057

Ist 126 5.940 0,053 13,085 134,130 100,041 140,070 106,095 13,085

Kabu root 2nd 144 15,728 19,596 38,598 158,591 123,267 174,319 142,863 38,598

3rd 141 22,574 21,105 50,747 174,280 138,436 196,855 159,541 50,747

Kabu shoot Ist 162,327 128,959 46,775

M SI00T T ond 205,400 174,800 83,126
and root

3rd 227,683 186,430 99,804

Spinach Ist 443 2,457 12,975 70,080 162,348 126,846 164,805 139,821 70,080

Market prices according to the “Ministry of Agriculture, Forestry and Fisheries Wholesale Market Survey of Fruits and Vegetables
(Daily Survey).”
https://www.maff go jp/j/tokei/kouhyou/seika_orosi/ (Accessed 11 March 2021).
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