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Spatiotemporal variations and influencing factors of river dissolved oxygen in Dongguan
section of Dongjiang River, Pearl River Basin”
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Abstract; Dissolved oxygen (DO) is a vital metric indicating aquatic ecosystem health. Exploring the spatiotemporal variations and
influencing factors of DO is of great significance to reveal the river DO dynamics and to understand the river biogeochemical cycle.
Presently many rivers have a problem of low DO, which seriously affects the river water quality. This study collected data of three
water quality monitoring stations in the upper reaches of Qiaotou, the middle reaches of Zhangcun and the lower reaches of Shatian-
sisheng in Dongguan section of Dongjiang River, Pearl River Basin. The DO variations on monthly, seasonal and inter-annual time-
scales and corresponding spatial heterogeneity were analyzed using broken line and box diagrams. Influencing factors of DO varia-
tions were explored by three approaches including maximum information coefficient, cross wavelet transform and multiple linear re-
gression. The results showed that DO concentration gradually decreased from upstream to downstream. The low DO values (3.11
mg/L) appeared in the Shatiansisheng station near the estuary. Temporally, DO changed in a cycle of 11.64 months from 2011 to
2019, exhibiting obvious seasonality. In wet seasons DO concentrations at three stations were 1.68, 2.03 and 1.77 mg/L lower than
those in dry seasons, respectively. The water qualities of Qiaotou and Zhangcun stations were better. Water temperature was the
main factor affecting the spatiotemporal variations of DO in these two stations. Water temperature regulated DO changes in a cycle of
8—16 months and accounted for 70% and 57% of the total DO changes at these two stations, respectively. Impacted by multiple
tributaries inflows, nitrification and oxidation processes, oxygen demands were strengthened in Shatiansisheng station, coupled with

the shading effect of suspended solids, resulting in a low DO concentration.
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Fig.1 Schematic diagram of study area and stations
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