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Export of Total Organic Carbon ( TOC) from Karst Watershed and Its
Influencing Factors: An Example from Xueyudong Underground River System,
Chongqing

WANG Qiao-lian' , JJANG Yong-jun'*" ,CHEN Yu'

(1. School of Geographical Sciences, Southwest University, Chongqing 400715, China; 2. Karst Environment Laboratory, Southwest

University, Chongqing 400715, China)

Abstract: High time-resolution auto-monitoring techniques were used to obtain the data for TOC and hydrogeochemistry of groundwater,
and air temperature and precipitation from August 2014 to September 2015 in Xueyu Cave karst watershed, Southwest China, and then
the principal component regression model was used to reveal the variation of TOC in groundwater and its influencing factors. The results
indicated that there were significant variations of the TOC and hydrogeochemistry of groundwater in seasonal timescale. The temperature
and specific conductance (SpC) of groundwater showed higher values in summer and lower values in winter; while an opposite variation
pattern for pH in groundwater was observed, and the TOC and turbidity of groundwater showed higher values in winter and summer
seasons and lower values in spring and autumn seasons. Meanwhile, high time-resolution data revealed that the TOC of groundwater
responded quickly to rainfall events with different intensities. Generally, an increasing trend for TOC in groundwater was observed
during raining and a decreasing trend for TOC in groundwater was shown after rainfall events, especially after storm events due to the
dilution effect of rainfall. The export and variations of the TOC in groundwater were mainly controlled by the precipitation and discharge
of underground river in the study area, as revealed by the principal component regression model. The TOC increased with the increase
of the precipitation, discharge and turbidity of groundwater, and declined with the increase of air temperature and pH of groundwater.

Key words :total organic carbon; karst watershed; time-scales; rainfall events; principal component regression model
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Fig. 3 Variation in TOC and hydrogeochemistry of groundwater during the monitoring periods
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Table 2 Component loadings, characteristic roots and variance contribution rates of the hydrogeochemical parameters of groundwater

WiH 1 2 3 4

U 0. 653 0.331 -0.017 0. 455
iR -0.313 0. 656 -0.260 -0.515
[ T £ 0.019 0.209 0.949 -0.093
Hb ] A -0.419 0.531 0. 041 0.370
pH -0.523 -0.693 0.110 -0.019
SpC 0.729 0.257 -0.090 0.294
Ca?* 0. 564 0.173 -0.136 0.072
HCO; 0.925 0.198 0.131 0.051
NO; 0. 698 0.258 -0.010 0.153
S02- 0.739 0.228 -0.041 0. 145
K* -0.250 0.112 0.933 0. 008
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