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The Karst Dynamic System of Vertical Zoned Climate Region: A Case Study
of the Jinfo Mountain State Nature Reserve in Chongqing
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Abstract Using data loggers recording with 15 minutes resolution, the authors made high resolution measurements of such ground-
water parameters as the stage, pH, conductivity, temperature, and hydrochemistry at two locations within the vertical zoned climate
region of the Jinfo Mountain Nature Reserve in Chongging. The Bitan spring 700m a.s. l. represents subtropic climate, while the
Shuifang spring 2000m a. s. |. represents plateau temperate climate. The results show that hydrochemical parameters of epikarst
springs at different altitudes seem very sensitive to environmental change and are mainly controlled by two factors: air temperature and
soil CO, concentration. Lower altitude means higher air temperature and CO, concentration, thus more active karst processes. Water
temperature and pH of the Bitan spring show a remarkable diurnal variation with high value in the day and low value at night. During
flood pulse, there are at least two effects influencing hydrochemistry of groundwater: dilution effect and CO, effect. As a result, the
pH of the Bitan spring drops while the conductivity falls. At the same time, the pH of the Shuifang spring rises, while the conductivi-
ty falls. These phenomena may indicate that the Bitan spring represents conduit-fissure flow and the Shuifang spring represents fissure
media.
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Fig. 1 Location map of study area
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Table 1 Comparison of hydrochemical indices between Bitan Spring and Shuifang Spring (mg-L™!)

R Jirgzd:ngla| K* Na* Ca?* Mg?* (o} S0,%” HCO5 BRERE pH
HER 2003.9.2 0.51 0.01 38.47 21.90 3.53 11.29  199.16  186.25 7.82
BER 2003.11.18 0.47 0.16 46.05 15.81 5.30 13.54  183.59  180.11 8.27
KB R 2003.9.3 0.26 1.11 44.75 1.43 6.18 5.64 129.28  117.63 7.82
IR R 2003.11.19 0.37 0.80 39.97 1.58 5.30 5.21 116.65  106.33 7.79
XHER 2004.1.20 0.00 0.68 60.18 34.22 5.06 6.76 349.94  291.20 7.41
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Table. 2 Comparison of monitoring data between Bitan Spﬁng and Shuifang Spring

Ca?* /mg- L1 HCO; /mol-L~! pH SR s em™! KR/C
AWR 34~54 3.10~3.55 7.46~8.28 225.62~351.13 14.17~14.90
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Fig. 2 Variation of physical-chemistry of Bitan Spring
(May 13 to 23, 2004)
1—7K A /em; 2—7K iR /C ;3—BLF % /ps. cm ™! 34—pH;
S—RiHEF R /mm
1—water level/cm;2—water temperature/C ; 3—conductivity

/ps. cm” ' ;4—pH; 5—precipitation/mm
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Fig.3 Variation of physical-chemistry of Bitan Spring
(June, 2004)
1—7K AL /em; 2—7Ki/C ;3—HL 3% /ps. cm ™! 34—pH;
S—RitHER &R /mm
1—water level/cm;2—water temperature/C ; 3—conductivity

/us. cm™ '3 4—pH; S—precipitation/mm
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Table 3 Precipitation intensity and its corresponding
varying value of hydrochemical index

M KB TR | B TR
B ¥ . | PHTH#H N
/mm-*d /C /ps*cm
2004.5.30 98.0 0.29 0.44 62.31
2004.6.4 22.5 0.09 0.08 4.34
2004.6.5 21.0 0.04 0.04 3.17
2006.6.18 48.0 0.12 0.20 15.44
2004.6.23 56.0 0.17 0.23 -19.55
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Fig. 4 Curve of decrease value of conductivity

varying with precipitation intensity at Bitan Spring
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Fig. 5 Variation of physical-chemistry of
Shuifang Spring (June and early July, 2004)
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