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Abstract: River water pollution monitoring in Shanghai is a hot research issue. Aiming at the demand of river
water quality monitoring, a water quality remote sensing inversion method for rivers is proposed based on factor
analysis. The images captured from a multispectral imager mounted on the Sentinel-ZA satellite launched by the
European Aviation Administration and the water quality parameters of river sections obtained in a quasi-synchronous
manner are taken as examples. The research object is part of rivers of Qingpu and Songjiang in Shanghai. Five main
water quality parameters such as the permanganate index and the ammonia nitrogen index are selected as the monitoring
indices. Based on factor analysis, a water quality remote sensing inversion model is established, and the comprehensive
water quality index is obtained. The obtained index is then used to determine the water quality grade. The experimental
results show that the smaller the comprehensive water quality index, the better the water quality of the inland rivers and
the cleaner the water. The method can be applied to the remote sensing monitoring of inland river water quality and
provide reference information for water environment management departments.
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Fig.1 False color composite images of bands 8, 4, and 3 in the study area
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Tab.1 Partial band information of Sentinel-2A satellite
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Fig.2 Water grade summary of each water quality

parameter
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study area in April 2018
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Fig.4 Major factor components of the monitoring data
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Tab.3 Factor loading matrix and variance contribution

rate
%
F, F, Fy

Vi firt 4 —0.120 —0.212 0.970
o R R A K 0.832 0.331 —0.156
HH AT A 0.928 0.092 —0.051
HWA 0.564 0.649 —0.164
PR 0.146 0.921 —0.204
TR/ % 56.748 18.930 11.822
FitsimkR/ % 56.748 75.678 87.501

51 BEK i 2 A g 2 (1) v 4% nl UL A2 it
221 N T e % I i B 2 3 9 DR e A A A I T
PATFEIIT 34> F 2 7l iy Rk

Fy=—0.120 X DO + 0.832 X COM,,, +

0.928 X BOD; + 0.564 X NH; -N +
0.146 X TP

F,=—0.212 X DO + 0.331 X COM,,, +
0.092 X BOD; + 0.649 X NH; -N +
0.921 X TP
F,=0.970 X DO — 0.156 X COM,,, —
0.051 X BOD; — 0.164 X NH, -N —
0.204 X TP (6)
B 45 A 22 I 7 B T 22 TR R AR S HIUA
K (5), 1 B T &5 45 7 A o A 7 Oy
F1 X 56.748 + F, < 18.930 + 11.822

F= 87.501 (7)
R T A5 B e K o SRR S T AR R T A N &

KRS B AR P B 3 4 8 Z MBI KR . M
AR U B S RBAE AR O (AR R S O A
Oy PR R T i /N 3 1 W A 22 Jn 2k ] ) S R
755 5 2 B, 25 S E -5 [ A8 280 7 3] ) 4815 6 #)
ZEAE -7 F0 3K B di /I IR 0 A5 B 2 B B0 R e SR £ s
ZH. MR TSRO 15 B B [B] BB 25 R ISR 4
Ayl o A g 2R AT L R R R R S B
[ By 5 ZRAH RS B D) o

R4 TRKRSEHLMERFEE

Tab.4 Regression models of different water quality parameters
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Fig.5 Comprehensive water quality map of the study area
in April 2019
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Fig.6 Comprehensive water quality grade map of the

study area in April 2019
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Fig.7 Comparison of the measured water quality and the

inversion comprehensive water quality
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