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Fig. 1 Location of the study area and sampling sites
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Tab.1 Data collection conditions and laboratory test results of water quality parameters

o AR KA R RAE R TR o Tssj/ p(Chl—i)/
R&/() b/ () 9 (mg-L™)  (pg-L™)
1 2022-04-01 106.211 706 38.123 425 Al BRI 8 4
2 2022-04-01 106.134 025 38.023 086 A2 T ILK £ 6 2
3 2022-04-01 106.134 533 37.983 753 A3 M TIHAEN 5 5
4 2022-04-01 106.206 247 38.065 314 A4 fiviel) 106 51
5 2022-04-02 105.926 347 37.830 814 A5 VDTS P 6 5
6 2022-04-02 105.996 250 37.894 658 A6 TR I ] 5 12
7 2022-04-02 105.895 222 37.620 028 A7 ROERE]E 5 6
8 2022-04-02 105.956 569 37.757 789 A8 B R R V) 1 4 9
9 2022-06-15 106.211 706 38.123 425 B1 BRI 18 3
10 2022-06-15 106.134 025 38.023 086 B2 T LK £ 12 3
11 2022-06-15 106.134 533 37.983 753 B3 ST AH 34 4
12 2022-06-15 106.206 247 38.065 314 B4 7K 28 7
13 2022-06-16 105.926 347 37.830 814 B5 SUPTE EE A 18 4
14 2022-06-16 105.996 250 37.894 658 B6 TR ] 16 6
15 2022-06-16 105.895 222 37.620 028 B7 ROERE]E 20 4
16 2022-06-16 105.956 569 37.757 789 B8 B R Y 1 14 7
17 2022-08-30 106.211 980 38.123 470 C1 B 362 2
18 2022-08-30 106.135 220 37.984 730 C3 ST AN 802 3
19 2022-08-30 106.205 890 38.065 690 C4 fiviel) 300 4
20 2022-08-30 105.926 410 37.830 700 C5 EVPTE P 1020 3
21 2022-08-30 105.897 930 37.620 100 C7 ROERE]E 168 3
22 2022-08-30 105.956 590 37.757 370 C8 R A VA 422 2
23 2023-04-06 106.212 000 38.123 290 DI BRI 6 2
24 2023-04-06 106.134 280 38.022 630 D2 ISR & 8 3
25 2023-04-06 106.134 340 37.984 140 D3 BT A 6 2
26 2023-04-06 106.205 850 38.065 700 D4 7K 45 4
27 2023-04-07 105.926 400 37.830 760 D5 SVDTE A R 6 3
28 2023-04-07 105.995 490 37.894 960 D6 LR Nl hs 10 3
29 2023-04-07 105.897 820 37.620 400 D7 ROERE]E 28 2
30 2023-04-07 105.956 100 37.757 910 D8 R V8 1 8 4
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Fig. 2 Flowchart of water quality parameter

inversion modeling
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Tab. 2 Statistical regression models and accuracy assessments for Chl-a and TSS concentrations

A — 38 I

E =R S |y 2k E HEAK IR| R’ MRE RMSE
R* MRE RMSE
o H—fk2E 116.062—6.24 0.93 0.85 0.67 3.88 085 0.79 5.94
SRR
[HAN(c] 139.9520—145.59 0.92 0.84 0.72 405 0.84 0.85 5.96
Atk 773.702—10.87 0.95 0.89 0.64 3.37 089 075 5.24
Megza AR
[FAN (] 498.037—506.34 0.93 0.84 0.75 3.98 084 087 6.09
N H—fk21H 82.75x+3.27 0.99 0.98 0.26 1.59  0.98  0.28 1.52
— Pz
" FA (] —14.802—6.68 0.98 0.96 0.35 2.16 096 0.39 2.41
— H—{k22(H  13288.40x+260.22 0.93 0.85 4.55 11954 0.85 4.78 92.18
PR Tk
e FA (] 630.862—61.09 0.92 0.82 315 127.80 0.82 3.31 81.18
, k2 15814.71x+338.73  0.92 0.81 4.62 13145 081 4.85 98.67
B SR/
[EA (] 7774.492—7468.07 091 0.80 4.81 13444 080 505 103.54
. H—fb22(H  816.11x+80441  0.96 092 296  87.96 092 316  62.13
— P
: LA 1086.162—26.18  0.95 0.90  2.63 98.52 0.90 2.77 75.50
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Spectral Inversion Model of Chlorophyll-a and Suspended Solids
Concentration in the Wuzhong Section of the Yellow River

HAN Fen, YANG Yating, MA Yan, XUE Yanhu
(Ningxia Hui Autonomous Region Remote Sensing Survey Institute, Yinchuan 750021, China)

Abstract: In response to the complex optical characteristics of water bodies in the Wuzhong section of the Yellow River and the
poor adaptability of existing models, 30 sets of water samples and synchronous spectral data were collected. The original spectra
were subjected to natural logarithm transformation and first-order differential transformation to enhance spectral features. The
optimal sensitive band combinations were then selected using the normalized difference spectral index (NDSI) and band ratio
indices to construct a multiple linear regression inversion model for chlorophyll-a (Chl-a) and total suspended solids (TSS)
concentrations. The results demonstrate that the inversion model combining first-order differential transformation and NDSI
yields the best performance, achieving R* values of 0.98 and 0.92 for Chl-a and TSS, respectively, significantly outperforming
traditional methods. This approach effectively improves the utilization of hyperspectral information and provides a reference for
high-precision, localized remote sensing monitoring of water quality in the Wuzhong section of the Yellow River.

Keywords : hyperspectral; chlorophyll-a; suspended solids; Wuzhong Section of the Yellow River; first-order differen-
tial; normalized difference spectral index (NDSI)
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