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Table 1 Basic spectral information of Zhuhai-1 hyperspectral satellite
BBt L K /nm 223 L P /nm W B PO P /nm B L P /nm
1 466 9 596 17 716 25 836
2 480 10 610 18 730 26 850
3 500 11 626 19 746 27 866
4 520 12 640 20 760 28 880
5 536 13 656 21 776 29 896
6 550 14 670 22 790 30 910
7 566 15 686 23 806 31 926
8 580 16 700 24 820 32 940
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Hyperspectral color synthetic image of Zhuhai-1 and

Fig. 1
sampling points of water surface experiment on Novem-
ber 22, 2018
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Fig. 2 Model construction of suspended matters concentration and water clarity in Yuqiao Reservoir
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Fig. 3 Model validation of suspended matters concentration and water clarity in Yuqiao Reservoir
B4 208F 11 B2 BRBE-—SEAEXGRENTHREKGEEZNRENERES T
Fig. 4 Distribution of suspended matters concentration and water clarity in Yuqiao Reservoir
retrieved from Zhuhai-1 hyperspectral satellite; data on Nov. 11, 2018
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Preliminary Study on Water Quality Parameter Inversion for the Yuqiao
Reservoir Based on Zhuhai-1 Hyperspectral Satellite Data
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Abstract The concentration of suspended matter and water clarity are basic parameters for water quality investigations and
important indexes to evaluate the quality of water environments. Remote sensing technologies can be used to realize the inversion
of the main water quality parameters in a large range, quickly, and at low cost; however, those same technologies cannot be
applied to inland water bodies that extend over small areas and have complex and variable water qualities. The Zhuhai-1 satellite
constellation is composed of new hyperspectral satellites launched by the Zhuhai Orbita Aerospace Technology Company. Such
satellites possess high spatial, temporal, and hyperspectral resolutions; moreover, they have considerable potential for the
monitoring of inland water quality. The applicability of remote sensing to the monitoring of inland water quality parameters using
data from the Zhuhai-1 satellites has not been studied in detail, and satellite ground synchronization experiments need to be
carried out to test its effectiveness. In this paper, we considered remote sensing data collected from those hyperspectral satellites
to study the Yuqiao reservoir: based on water surface synchronous data, we constructed inversion models of suspended matter
and water clarity using the empirical regression method, and subsequently tested their accuracy. The test results showed that the
best band combinations for the inversion models, in order to obtain the concentration of suspended matter and the water clarity in
the Yugqiao reservoir, were R, (684) /R, (540) (relative error=38. 6% ; root mean square error=1.0 mg * L ') and R, (656) /R,
(556) (relative error=11.7%; root mean square error=18.2 cm), respectively. The distribution map of the water quality
parameters in the Yuqiao Reservoir on November 22, 2018 was obtained by using the modeling formula: suspended matter was
found to be more abundant in the north than in the south, while water clarity was lower in the north and higher in the south.
These spatial distributions mainly depended on the configuration of the Yugiao reservoir, in which the water depth increases from
north to south: in the case of a deeper water column, sediments are less likely to be resuspended. According to the inversion
modeling of the water quality parameters and to the test results of the measurements conducted on the Yugiao Reservoir, we
conclude that the hyperspectral remote sensing data of Zhuhai-1 can be used to retrieve the water quality parameters
quantitatively. These results have important implications for the monitoring of inland water quality; still, more satellite-ground

synchronization experiments are needed to improve further the preprocessing of data and the correspondent inversion models.
Keywords Zhuhai-1; Hyperspectral satellite; Yugiao reservoir; Suspended matter concentration; Water clarity
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