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Intelligent Remote Sensing-based Evaluation and Analysis on China’s Distributed Building Photovoltaic Potentials
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Abstract: In recent years, rapid development of distributed
building-photovoltaics (PV) in China has heightened the need
for more precise and expansive methods to evaluate building-
PV potentials for project development and grid integration
planning. This study introduces an intelligent remote sensing-
based evaluation method for distributed building-PV potential.
Using sub-meter resolution satellite images, algorithms to
recognize rooftop and fagade for individual buildings were
developed based on self-supervised learning and building
shadow recognition respectively. With the recognition accuracy
reached 87%, the exploitable area, potential installed capacity
and annual generation of nationwide building-PV were assessed.
Furthermore, this paper analyzed the “optimized angles” of
rooftop PV panels and their impact on PV power generations.
Impact factors on building-PV resources were discussed, as well
as province clusters classified by development prospects. This
method achieved a “bottom-up” batch and automated assessment
of building-PV potential, providing an effective technique
to support building-PV project and power grid integration

planning.
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Table 2 Building height calculated results verification

HS EH S E/m HHESE/Mm RE/m
1 13 56.55 51.64 -4.91
2 4 15.17 17.71 2.54
3 10 43.50 35.04 -8.47
4 11 41.50 42.16 0.66
5 6 22.89 25.79 2.90
6 9 36.09 37.77 1.68
7 9 35.64 28.98 -6.66
8 9 35.64 28.98 -6.66
9 11 4228 34.74 ~7.54
10 5 25.34 2291 2.43
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Fig. 14 Distribution of rooftop PV potentials in China
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Fig. 17 Influences from optimized rooftop PV panel angles on
rooftop PV generations
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Fig. 19 Province clusters by rooftop and fagade PV development
prospect and existing distributed PV installed capacity (2023) of
each province and its cluster
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Table A1 Utilization ratios of rooftop PV

BHER  HR HEXR BRI GRERE
R 1.00 0.90 0.50 0.45
I 1.00 1.00 0.70 0.70
iz 0.90 0.95 0.75 0.64
(=17 0.85 0.55 0.60 0.28
HAty 0.85 0.70 0.60 0.36

F A2 BHFIEANMKATALZERTERBER
Table A2 Utilization ratios of fagade PV

i EHEE  TURFE BREETE SERE

R B3 0.55 0.75 0.41

I 0.55 0.75 0.41

] iz 0.55 0.80 0.44
1 0.55 0.90 0.50

HoAte 0.55 0.80 0.44

R 0.60 0.75 0.45

I B 0.60 0.75 0.45

p/ i} iz 0.60 0.80 0.48
[y 0.60 0.90 0.54

HoAle 0.60 0.80 0.48

55975 0.75 0.75 0.56

I 0.75 0.75 0.56

it iz 0.75 0.80 0.60
[T 0.75 0.90 0.68

HAl 0.75 0.80 0.60
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HEJ% (National Solar Radiation Data Base, NSRDB) P2,
Meteonorm& iz /%" . CWSD (China Standard Weather
Data) #4207 NASAEHE PV GISHidi 2P
KA T 5 PER R, e —17 '8 R FHRE
BRI G LR A — 2, E AR . Horp
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Fig. A1 GHI data from 5 databases at the same location in Beijing
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Table A3 Characteristics of solar energy data from 5 databases

HRE HiEE BEEH ZE PR/ (°) RES#HE SEHEERAR
NSRDB GHI. DNI. DHI. 1998—2020 0.04 NIb) M AL
Meteonorm GHI. DNI 1996—2015 0.5 H JUARYAE
NASA GHI 1983—2005 1 A B4
CSWD GHI. DNI. DHI 2005 &SGR, ANESE N SEPRAE
PVGIS GHI. DNI. DHI 2005—2020 0.25 Nin) HHAYAE

H: GHIN A ERK 455 (Global Horizontal Irradiance) ; DN B #2754k 485} (Direct Normal Irradiance) ; DHUN /KU 45 S (Diffuse Horizontal

Irradiance) .
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AT AL A2 > R AFO G5l FH 4, 3 00t
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