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Abstract: Development of distributed photovoltaics are an
important way to achieve the goal of carbon peaking and carbon
neutrality under the condition of land resources shortage. As
an innovative distributed photovoltaic development method
in recent years, photovoltaic on water has received extensive
attention. Current policy has also made detailed regulations on
the exploitation of photovoltaic on water project. This paper
proposes a method for evaluating the potential of photovoltaic
power generation on water based on remote sensing information,
which aims to provide a new tool for scientific demonstration
and accurate evaluation of photovoltaic power generation
resources and project exploitation on water. Based on the
open remote sensing image processing platform, this method
obtains remote sensing images, calculates the water body
index, determines the threshold value by the OTSU method and
extracts the entire water body area. The area is reduced step by
step according to various influencing factors using the mapping
tool ArcMap. By dividing the water body into several grids, the
area of the water body that can be installed with photovoltaics
and the configurable installed capacity of photovoltaics in each
grid are then calculated. Then, combined with the solar radiation
data of typical meteorological years, the photovoltaic power
generation potential on water is obtained. Finally, the potential

of photovoltaic power generation on water under different
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development rates is calculated. As an example, this method is
used to evaluate the potential of photovoltaic power generation
on water of Jiangsu Province. The paper provides a technical
means to evaluate the potential of photovoltaic power generation
on water in the province.

Keywords: remote sensing image processing platform;
MNDWI; water body information extraction; PV on water; PV
installed capacity
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Fig. 2 Schematic diagram of solar incidence angle
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Fig. 5 Comparison of water extraction results before and after

removing the area where PV installation is prohibited
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Table 7 Test area water extraction accuracy
Xig R ESE ERAM EEE BLEE OF
X1 (118.3°,34.1%) 551 0.97 0.93 0.95

X2 (120.8°,31.4°) 27 0.99 096 098
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Table 8 Water extraction accuracy of three methods

Fik TEEE HEE F,
E(ERES 0.99 0.96 0.98
SVM 0.98 0.86 0.92
U-Net 0.99 0.90 0.94
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Fig. 7 Monthly average daily power generation of PV on water
in Nanjing in the first year
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Table 9 Evaluation results of PV on water power generation
potential in each city of Jiangsu Province
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e 10 030 106.57 1060.76  136.93 1291
R 16 931 283.67 2799.78  374.05 1336
M 6591.21 17840 184698 23697 1283
BT, 3840 24.80 255.02 32.66 1281
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Fig. 8 PV on water installed capacity and first year power

generation in each city of Jiangsu Province
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Fig. 9 Relationship of water area - annual solar irradiance and first
year power generation
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Table 10 Ratio of PV on water power generation in the first year
to power consumption of the whole society
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Table 11 PV on water development status in Jiangsu Province é%ﬁﬂ(ﬁi{n E‘ ’ BfFﬁ‘thE %Iﬂﬁ‘ﬂ(i)lﬁﬁi = }Eﬂﬂ%g
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