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Effects of Land Use Change on Dissolved Inorganic Carbon Total
Nitrogen and Total Phosphorus Export to Karst Groundwater: A Case
Study from the Shawan Simulation Test Site Puding Guizhou

WU Yang' > LIU Zaihua' YU Qingchun® HAN Cuihong' XIA Fan' BAO Qian'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2.School of Water Resources and Environment China University of Geosciences ( Beijing)
Beijing 100083 China)

Abstract: Carbonate weathering coupled with aquatic photosynthesis ( biological carbon pump-BCP) on the continents is a key issue in
the study of global carbon cycle. The BCP can not only stabilize carbonate weathering—related sinks but also improve water environ—
ment. The excessive import of nitrogen and phosphorus will lead to the deterioration of water environment. Land use change is one of the
important contents of global change which has an important impact on the output of carbon nitrogen and phosphorus. However the re—
lationship between land use change and dissolved inorganic carbon total nitrogen and total phosphorus export to karst groundwater
needs further investigation. In this study the Shawan Karst Test Site in Puding Guizhou Province was taken as the research object to
study the effects of land use change on hydrology hydrochemistry dissolved inorganic carbon sink flux total nitrogen flux and total
phosphorus flux. The results showed that the discharge( Q) runoff depth( RD) soil CO, concentration pCO, HCO; concentration
and electrical conductivity( EC) are higher in summer and autumn and lower in spring and winter which is opposite to the change of
pH. Between sample plots soil CO, concentration pCO, HCO; concentration and EC showed grassland > shrub land > agricultural
land > bare soil land > bare rock land which is opposite to the change of pH. The main cause of hydrochemical change is soil CO,
which is involved in karstification. Dissolved inorganic carbon sink flux and total nitrogen flux are higher in summer and autumn and
lower in spring and winter. Total phosphorus flux is the highest in autumn and the lowest in spring. Between sample plots dissolved in—
organic carbon sink flux of grassland is the largest and the HCO; concentration is the dominating factor of dissolved inorganic carbon
sink flux. The concentrations and fluxes of TN and TP in land use with vegetation cover were significantly lower than those without vege—
tation. The total nitrogen flux of shrub land is the smallest and the total nitrogen concentration is the dominating factor of total nitrogen
flux. The total phosphorus flux of grassland is the smallest and the discharge is the dominating factor of total phosphorus flux. To sum
up we think that we can achieve the win-win goal of increasing carbonate weathering—related sink and improving water environment by
adjusting land use.

Key words: land use; karst; hydrochemistry; dissolved inorganic carbon sink flux; total nitrogen flux; total phosphorus flux



