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Day and Night Aqueous Chemical Changes and Their Impact on

Karst Carbon Cycle at Typical Monitoring Sites of the Lijiang River,
Guilin, Guangxi
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Abstract: The study of day and night aqueous chemistry in karst region provides the foundation for river
monitoring planning at the yearly scale and flux estimation of carbon cycling. The Lijiang River, a typical
medium river in southwest China karst region, was selected in this study. 2-day monitoring work with high
resolution data logger and high frequency sampling at 2-hour interval was conducted at four sites of the Lijiang
River. Day and night change of hydrochemistry and its variation along the river flow were investigated and the
influences of geological background, photosynthesis and metabolism were analyzed. The results show that the
changes in aqueous chemistry at four sites are quite different with varied day and night cycling features. Total ion
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concentration in the reaches charged by silicate-dominant rock area is much lower than that in the reaches of
carbonate-dominant rock area. Controlled directly by geological background, water temperature, pH value,
specific conductivity, and concentrations of Ca?" and HCO; increase from northern mountain area to southern
karst peak-forest plain, i.e., from the upstream area to the downstream area, by 3.63 C, 1.99, 125.23 uS/cm,
22.42 mg/L, and 73.32 mg/L respectively. Day and night changes of dissolved oxygen, pH, specific conductivity,
concentrations of Ca** and HCO;, 6"Cpc are mainly caused by photosynthesis of aquatic vegetation, with
maximum amplitude being 19.4 mg/L, 2.02, 56.4 puS/cm, 12 mg/L, 48.8 mg/L, and -2.05%. respectively.
Concentration changes of K*, Na®, NO; are mainly controlled by the metabolism process (assimilation). Along
the reaches near Guilin City, vegetation photosynthesis consumes dissolved inorganic carbon simultaneously with
calcite precipitation, which can influence saturation with respect to calcium and partial pressure of CO, and result
in decrease of pCO; pressure and the formation of over-saturated waterbody during the daytime, thus inhibiting the
degassing process in the water-gas interface. Moreover, at the downstream area near Ynagshuo Town,
waterbody is over-saturated during the monitoring period and pCO, values are close to the value equivalent to
atmospheric CO,, suggesting the decrease of degassing potentiality with the increase of waterflow path. This means
that carbon sink resulting from karst processes is relatively stable during the winter season in Lijiang watershed.

Key words: aqueous chemistry; day and night changes; photosynthesis; watershed geological background;
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