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Wang L, Zhang Y, Xu S and Fu Y P. Remote Sensing Retrieval of Total Phosphorus Concentration
in Danjiangkou Reservoir and Its Spatial and Temporal Characteristics. Geology and Mineral
Resources of South China, 2019, 35(4): 449-456.

Abstract: The concentration of total phosphorus (TP) in water is one of the main indexes of water quality
parameters. Using the advantages of timeliness, macrocosm and economy of remote sensing technology to
invert TP spatio—temporal distribution information is necessary to investigate, manage and protect reservoir
ecosystems. We select multi—phase Landsat 8 OLI remote sensing images covering Danjiangkou Reservoir,
combine with the measured data of water sampling in the field, use different band combinations, linear
regression and nonlinear model to retrieve the TP concentration of water body and analysis spatio—temporal
characteristics and variation of TP concentration. The result shows that: (1) the correlation between TP
concentration and visible light band combination is good, the highest correlation coefficient of regression in
flood season is 0.746, and the highest correlation coefficient of regression in dry season is 0.684;(2) TP
concentration has significant difference in different periods, and the concentration in flood season is lower
than that in dry season; (3) The spatial variation of TP concentration in reservoir area is obvious, and TP

concentration in reservoir center is lower than that in whole reservoir area. The TP concentration in the water
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around the reservoir and the river inlet is the highest in the whole reservoir, and it is in a high concentration

state all the year round;

(4) Since the storage of Danjiangkou Reservoir, the TP concentration has decreased

significantly, which is related to the ecological protection policy implemented in recent years.

Key words: total phosphorus (TP); regression analysis; remote sensing inversion; Danjiangkou Reservoir; spa-

tio—temporal variation analysis
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Fig. 1 Geographical location and the sampling points in the study area
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Fig. 2 The flowing chart of reservoir boundary extraction using Landsat 8 satellite sensor—OLI multispectral data
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Fig. 3 The reservoir boundary extraction using OLI data by MNDWI algorithm
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Table 2 The correlation relational tables of different band
reflectance in combination with the measured TP

concentration during the rainy season
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Fig. 4 The water distribution of Danjiangkou Reservoir in 2013-2018
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Table 3 The correlation relational tables of different band
reflectance in combination with the measured TP

concentration during the dry season
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Fig. 5 The inversion of total phosphorus concentration in Danjiangkou Reservoir in different periods from 2013 to 2018
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