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Tab.2 Evaluation index and its weight of photovoltaic

development suitability analysis in the study area
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Tab.3 Classification of solar energy resources richness
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Tab.4 Classification of solar energy resources stability
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Fig.2 Distribution of solar energy resources in the study area
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Fig.3 Classification of the secondary indicators of photovoltaic development suitability analysis in the study area
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Fig.5 Photovoltaic development suitability classification area in different counties of the study area
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FUEE AL 1 kWh XS R THFERR HERE 0. 335 kg, [
AR =S8 (S0,)0. 03 kg 5K 0. 272 kg R
6P (NOY)O. 015 kg™ 1|18 725 J5t e 1 X G AR ¢
U 100% T LRSS (K T) , Al 1925 5.76 4L t b5
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Tab.5 Photovoltaic power generation potential
in high suitable areas in some counties ({/, kWh)

824 REWT) B4 RG]
FIER 6 203.25 I 230. 61
PR 2 886.88 iy 11 EL 191.06
Fedk L 1218.30 fan/ ez 166.31
H B 1114.34 HeyE B 107.74
R B 1092.23 B 103.93
ok B 943.05 £ B 24.48
EL 3 L 884.99 R 20.09
Tl B 481.37 RER 17.90
FiiRANEN 431.86 FHELEL 16.96
S 383.20 J s B 9.09
Wik E 362.06 JUEE 1.14
EER:" 306.76 NG B 0.38

*6 SEERXARAALZEEEIRT
EZBE AT CO,BHE N

Tab.6 Potentials of power generation and CO, emission
reduction under different development intensity
scenarios in high suitable areas

I 5% Letil/ % KA F1/12 kWh €O,/ 1Lt
100 17 197.97 12.45
75 12 898.48 9.34
50 8 598.99 6.23
25 4299.49 3.11
®T BEERAEAFAXZEEBE=ETERX
5EM5LMBHEE

Tab.7 Potentials of emission reduction of coal and
conventional pollutants under different development

intensity scenarios in high suitable area (2 v
TERH/ % FRUESE R IR S0, NOy
100 5.76 4.68 0.52 0.26
75 4.32 3.51 0.39 0.19
50 2.88 2.34 0.26 0.13
25 1.44 1.17 0.13 0.06

*8 BEERARALEEEERTESERHEN
Tab.8 Potentials of heavy metal emision reduction
under different development intensity
scenarios in high suitable area (1)

V-3
il %
100 2875.50 6902.41 7441.56 83.41 8061.89 114.8
75 2156.63 5176.81 5581.17 62.56 6 046.42  86.1
50 1437.75 3451.20 3720.78 41.71 4030.95 57.4
25 718.88 1725.60 1860.39 20.85 2015.47 28.7

Cr Pb Hg Ni Cd
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Suitability of photovoltaic development in the Western Sichuan
Plateau based on remote sensing data

YUAN Hong', YI Guihua®, ZHANG Tingbin'”*, BIE Xiaojuan®, LI Jingji’*, WANG Guoyan®, XU Yonghao'
(1. College of Earth Science, Chengdu University of Technology, Chengdu 610059, China; 2. College of Tourism and
Urban - Rural Planning, Chengdu University of Technology, Chengdu 610059, China; 3. State Environmental Protection Key
Laboratory of Synergetic Conirol and Joint Remediation for Soil and Water Pollution, Chengdu University of
Technology, Chengdu 610059, China; 4. College of Ecology and Environment, Chengdu
University of Technology, Chengdu 610059, China)

Abstract: The rapid growth of China’s photovoltaic (PV) industry is accompanied by unplanned construction of
PV power plants. Ascertaining the regional PV development suitability, power generation potential, and emission
reduction effects holds critical significance for the sound development of the PV industry. Based on remote sensing,
meteorological, and fundamental geographic data, this study constructed an evaluation index system for PV

development suitability. Using this system, it assessed the zones suitable for PV development in the Western
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Sichuan Plateau and estimated the PV power generation potential and emission reduction effects. The results are as
follows: (D The zones suitable for PV development account for 57.43% of the entire plateau, with highly suitable
zones covering an area of approximately 2. 07 x 10* km”, which are distributed primarily in the southwestern and
northwestern portions of the plateau; (2) The plateau exhibits significant power generation potential, reaching
17 197.97 x 10° KWh in highly suitable zones under a full development scenario, which is equivalent to 6. 52 —
fold Sichuan Province’ s total electricity consumption in 2019 before the COVID - 19 outbreak ; (3) Contrasting with
conventional thermal power generation, PV power generation in highly suitable zones can achieve annual CO,
emission reduction of 12.45 x 10° t, which is about 12.71% of China’s total CO, emissions in 2019 and 3.95 —
fold Sichuan Province’ s CO, emissions. Moreover, PV power generation can diminish the emissions of coal and
conventional pollutants as well as heavy metals. The findings offer a scientific reference and guidance for selecting
sites for PV power plants in the Western Sichuan Plateau and promoting the sustainable growth of the PV industry.
Keywords: photovoltaic power generation; emission reduction effect; suitability ; analytic hierarchy process; West-
ern Sichuan Plateau
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