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Abstract: To address challenges such as the difficulty in rapid and comprehensive monitoring of
water quality in small urban inland rivers, this study took Zhenjiang Ancient Canal as the research object.
Based on the multispectral remote sensing technology of unmanned aerial vehicle (UAV), a multispectral
imager mounted on the UAV was employed to acquire multispectral images while simultaneously
collecting water quality parameters. The spectral characteristics of typical urban water bodies were
analyzed, and the correlation between spectral parameters and water quality parameters was investigated

to identify characteristic spectral parameters. An inversion model suitable for water quality parameters of
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Zhenjiang Ancient Canal was subsequently established. The model was evaluated in terms of fitting
performance and error accuracy. By comparing the measured values of total nitrogen (TN) and total
phosphorus (TP) with model-predicted values, the optimal inversion model was selected. Integrating the
best inversion model with multispectral images, spatial distribution maps of water quality parameters in
Zhenjiang Ancient Canal were generated, achieving visualization of water quality concentration. This

enabled a holistic assessment of pollution levels and tracing of pollution sources in the river channel,
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while also providing theoretical support for rapid diagnosis of water quality anomalies.
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Tab.1 Statistical results of water quality parameters

of river channel

WH | WE/SC | TNAmg/L) | TP/mg/L) | MEE/NTU
WA | 26.40 1.115 0.042 29.40
B/ME | 24.80 0.450 0.025 22.80
EHE | 2513 0.747 0.030 25.04
brifE2E | 0.334 0.158 0.004 1.488
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Tab.2 Thomas water eutrophication degree division

mg/L
e S Iqi TP TEHLA
WA <0.005 <0.20
i ~th [0.005,0.010) [0.20,0.40)
[0.010,0.030) [0.40,0.65)
P~ [0.030,0.100] [0.65,1.50]
51 >0.100 >1.50
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Tab.3 Relevant parameters of multispectral image

B FRUO I Kl /mm
Band 1 ¥ Bt (B) 45016
Band 2 2835 Bt (G) 560+16
Band 3£1 Bt (R) 65016
Band 4 £L 11 Bt (RE) 730+16
Band 5 T 417 B (NIR) 840426
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Fig.2 Schematics of water extraction effect
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Fig.3 Remote sensing reflectance curves of different
sampling sites
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Tab.4 Spectral parameters and calculation methods
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R, SN R, Y, | R/R, | Y, | R,+R,

R, SR, Yo | RI/R, | Yis | R,+R,

R, SEI R, Y, | RyR, | Yy | R,+R,

R, SR, Y, | RYR, | Yy | R, +R,

R, SE R, Yi; [RI+R,| Y, Ry + R,
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Tab.5 Correlation coefficients between spectral

parameters and water quality parameters

ik TN TP SCES
72@( To 14 T, P Vo P
R, 0.563** | 0.003 | -0.632** | 0.001 | 0.329 | 0.109
R, 0.608** | 0.001 | =0.606** | 0.001 | 0.077 | 0.715
R, 0.570%* | 0.003 | —=0.727%*%* 0 0.249 | 0.230
R, 0.713%%* 0 —-0.646%* 0 0.151 | 0.472
R; 0.648%* 0 -0.561%* 1 0.003 | 0.171 | 0.413
Yo | —0.349 0.087 | 0.637** | 0.001 | =0.002 | 0.994
Y, | -0.683%* 0 0.642%* | 0.001 | —=0.046 | 0.828
Yy | —0.604%* | 0.001 | 0.593** | 0.002 | -0.152 | 0.468
Y, | -0.358 0.078 | 0.653** | 0.004 | -0.004 | 0.985
Y, | —0.660%%* 0 0.728%*%* 0 -0.014 | 0.947
Y, | —0.614%* | 0.001 0.699%%* 0 -0.111 | 0.598
Y, | —0.672%% 0 0.648%*%* 0 -0.013 | 0.952
Y, 0.612%* 1 0.001 | -0.640** | 0.001 | 0.187 | 0.371
Y 0.579%* | 0.002 | =0.696** 0 0.293 | 0.155
Yis 0.661%* 0 -0.670%* 0 0.263 | 0.204
Yi 0.635%* 0 -0.646%* 0 0.288 | 0.162
Y, 0.611%* | 0.001 | —0.680%** 0 0.156 | 0.456
Y 0.690%** 0 -0.663%* 0 0.110 | 0.600
Y 0.678%* 0 —-0.649%* 0 0.114 | 0.587
Yy 0.663%* 0 =0.729%* 0 0.219 | 0.293
Y, 0.637** | 0.001 | —=0.712%* 0 0.236 | 0.256
Y, 0.709%%* 0 -0.631%* 1 0.001 | 0.165 | 0.430
Y, 0.720%%* 0 —-0.588** | 0.002 | 0.142 | 0.498
Y., 0.651%* 0 -0.692%* 0 0.168 | 0.423
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Tab.6 Water quality parameter inversion models

KISHL | iS5 SRR KRR R RMSE
Upyiy = 0.104 + 3.081 X Y, 0.416 0.138

En:y =-0.068 7 + 99.036' 0.465 0.187

£ PL:y = 0.6832 — 78.6831 X Y,, + 21 587.8844 x Y2 0.647 0.111

PLy:y = 0.8099 — 236.28 x Y,, + 70821.090 6 x Y, — 4379 126.8115 x Y, 0.660 0.113

Upiy = 0410 + 12.509 X R, 0.488 0.129

N k. E.:y =-0.8004 + 17.866" 0.498 0.181
PLyy:y = 0.5532 - 1.267 4 X R, + 280214 1 x R’ 0.501 0.132

PL:y =0.23 +52.3037 x R, - 2327.8533 x R} + 38 128.9728 X R} 0.515 0.135

Uy = 0405 +7.447 X Y,, 0.481 0.130

Ep:y =-0.7912 + 10.423" 0.471 0.186

Yz PL,y:y =0.8111-15.0112 x Y,, + 266.115 X ¥}, 0.584 0.120

PL,y:y =0.0335 + 55.1045 x Y,, - 1609.870 15 X Y, + 15297.3209 x Y, 0.636 0.117
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43R 6(Continued)
KIREH | B B Rk R | RMSE
Uiy =0.137 + 4447 X YV o 0.458 0.133
Eny =—1.1867 + 6.328 7" 0.464 0.187
Vig PL:y =0.7037 — 47443 X Y, + 35.6979 x Y 0.481 0.134
PLyy:y = 4.3896 — 94.4726 X Y, + 7382793 x Y, — 1779.9606 x Y}, 0.523 0.133
Uppy = 0.044 — 0.139 X Y, 0.502 0.003
Eyiy =—3.0619 — 43675 0.495 0.104
Yo PLy:y = 0.0665 — 0.6093 X Y, + 23748 x Y, 0.592 0.003
PLy:y = 0.1206 — 2.38942 x Y,, + 20.984 x Y, 0.617 0.003
Uiy = 0.021 + 0.002 X Y, 0.603 0.003
Ep:y =—-3.7836 + 0.065 21" 0.552 0.098
Yy PL:y = 0.0275 - 0.000 64 x Y, + 0.000263 x Y}, 0.645 0.003
P PL:y =0.0502 — 0.0155 x Y, + 0.00323 x Y3 — 0.000 18 x Y, 0.671 0.003
Uy y = 0.047 + 0.218 X R, 0.475 0.003
Ep:y=-29795 - 6.877 1 0.471 0.106
R, PLy:y =0.0727 - 09189 X R, + 4.6257 x R? 0.547 0.003
PL,:y =0.1726 — 5.046 4 X R, + 59.476 8 X R; — 235.6852 X R} 0.574 0.003
Uiy = 0.045 + 0.152 X Y, 0.462 0.003
Ey:y =—3.0556 — 4.784 7" 0.457 0.108
Y PLyy:y = 0.0703 — 0.7408 X Y,, + 3.2164 X V2 0.563 0.003
PLyy:y = 0.058 — 0.3144 X ¥, — 1.50253 x Y2 + 16.8118 x Y}, 0.563 0.003
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Fig.4 Fitting of water quality parameter inversion models
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Fig.5 Fitting of water quality parameter measured values

and predicted values
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Fig.6 Spatial distributions of water quality parameter

concentrations
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