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Impact of Rocky Desertification Treatment on Underground Water Chemistry

and Dissolved Inorganic Carbon Isotope in Karst Areas

XIAO Shi-zhen'*? | XIONG Kang-ning'" , LAN Jia-cheng'’, ZHANG Hui'*, YANG Long'’

(1. Institute of South China Karst, Guizhou Normal University, Guiyang 550001, China; 2. School of Geographical Sciences,
Southwest University, Chongqing 400715, China; 3. State Key Engineering Technology Research Center for Karst Rocky Desertification
Rehabilitation of China, Guiyang 550001, China)

Abstract: Five springs representing different land-use types and different karst rocky desertification treatment models were chosen at
the Huajiang Karst Rocky Desertification Treatment Demonstration Site in Guanling-Zhenfeng Counties in Guizhou, to analyze the
features of underground water chemistry and dissolved inorganic carbon isotopes (8"C,,.) and reveal the effect of rocky desertification
treatment on karstification and water quality. It was found that, the underground water type of the research area was HCO,-Ca; the
water quality of the springs which were relatively less affected by human activities including Shuijingwan Spring (SJW) , Gebei Spring
(GB), and Maojiawan Spring (MJW) was better than those relatively more affected by human activities including Diaojing Spring
(DJ) and Tanjiazhai Spring (TJZ) , the main ion concentrations and electrical conductivity of which were higher; pH, Slc and pCO,
were sensitive to land-use types and rocky desertification treatment, which could be shown by the higher pH and Slc and lower pCO, in
MJW than those in the other four springs; (Ca®* + Mg’* )/HCO; of SJW, MJW and GB were nearly 1: 1, dominated by carbonate
rock weathering by carbon acid, while the (Ca®* +Mg’* ) of DJ and TJZ was much higher than HCO; , suggesting that sulfate and
nitrate might also dissolve carbonate rock because of the agricultural activities; §”Cy,. was lighter in wet season because of the higher
biological activities; the average 8"C,,, was in the order of DJ ( — 12.79%0) < SIW ( - 12.48%0) < GB ( - 10.76%0) < MJW
( = 10.30%0) <TJZ( - 6.70%c) , which demonstrated that 8"C,,. would be heavier after rocky desertification and lighter after the
rocky desertification are treated and controlled.

Key words:rocky desertification treatment; karst; water chemistry; dissolved inorganic carbon; land use
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Fig. 1 Rocky Desertification of Huajiang Karst Rocky Desertification Treatment Demonstration Site
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Table 1  General information of the researched springs in the study area
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Fig. 2 Land use of Huajiang Karst Rocky Desertification Treatment Demonstration Site
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Fig. 3 Piper diagram of the researched springs in the study area
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Table 3 Distribution and variation of the 8'°C,;. of the underground waters in the study area

1] (4E- 1) mik WS IKIFE X ERE
2013-01 — -6.23 -11.13 -9.17 —
2013-02 -11.47 -6.52 -10.44 -10.22 -9.04
2013-03 — -7.21 -11.79 — -10.54
2013-04 -12.79 -7.43 -12.75 -10.79 —-11.62
2013-05 -13.04 — -13.33 — -11.03
2013-07 -14.75 -8.52 -14.82 -13.07 -11.73
2013-09 -12.20 -7.52 -11.56 — -10.74
2013-10 -13.32 -8.08 -13.32 -11.80 -11.53
2013-12 -12.37 -6.36 -10.20 -10.83 -9.04
2014-02 -12.86 -5.23 -11.69 -9.81 -8.67
2014-03 -11.67 -6.07 -12.82 -9.87 -9.37
2014-04 -13.61 -6.53 -14.02 -10.73 -10.83
2014-05 -13.87 -6.84 -14.58 ~11.31 —11.34
[TE S| -13.13 -7.31 -13.48 -11.54 -11.26
L —12.44 -6.08 —11.47 -9.98 -9.33
FHME -12.79 -6.70 -12.48 -10.76 -10.30
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