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Seasonal Variability of p (CO,) in the Two Karst Reservoirs, Hongfeng and Baihua

Lakes in Guizhou Province, China

LU Ying-chun"?, LIU Cong-qiang' » WANG Shi-lu', XU Gang"*, LIU Fang"?

(1.State Key Laboratory of the Environmental Geochemistry, Institute of Geochemistry; Chinese Academy of Sciences, Guiyang 550002,
China; 2.Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The partial pressure of carbon dioxide p(CO, ) in the surface water of the two karst eutrophic reservoirs, Hongfeng and Baihua Lakes
near Guiyang city, Ghuizhou Province, China has been studied for one year. The factors regulating the seasonal variability of p(CO,) in the
two reservoirs have been analyzed. Unlike the reservoirs in boreal temperate regions, the p(CO,) in the two reservoirs has significant seasonal
changes: CO, was unsaturated during summer; but supersaturated at other seasons. According to the correlation analysis, there is a negative
relationship between p(CO,) and Chla in the two reservoirs; due to the production of the phytoplankton and the respiration of the organic
matter by the bacteria, which are also the main factors regulating the p(CO, ). The negative relationship between temperature and p(CO,) is
considered to be due to the effect of temperature on the growth of the phytoplankton. Precipitation leads to the input of the nutriments into the
reservoirs, and hence precipitation is negatively related to p(CO,). The relationships between NO; ; NO, and p(CO,) are ascribed to the
absorption of phytoplankton, and the degradation of the organic matter nitrification. The relationship between Si0;~ and p(CO,) is due to the
absorption of phytoplankton and the precipitation. The differences of the relationship between p(CO,) and DOC in the studied two lakes
possibly lie in the variations of their sources.
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Table 1  Variations of the physical, chemical and biological parameters (average + standard deviation, n =6)

2¥ AR LR AL
HF-N HF-S BH-1 BH-2

1/°C 18.6+7.6 20.0+8.2 17.8£8.9 17.6+7.8
pH 8.27 +0.40 8.33+0.30 8.26+0.36 8.32+0.27
Alk/mmol * L~ 2.05+0.48 2.27+0.35 2.38+0.33 2.45+0.31
DO/mg*1,~! 8.95+2.29 8.09+1.13 8.20+1.55 8.24+1.34
NH; /mg* L~ 0.31+0.21 0.10+0.06 0.54+0.51 0.56+0.57
NO; /mgeL.~! 4.38 +4.36 2.57+1.96 3.42+2.66 3.34+2.57
NO; /mg*L~! 0.61+0.84 0.55+0.76 0.58+0.78 0.63+0.88
PO}~ /mg*L."! 0.009 + 0.007 0.006 + 0.007 0.014+0.016 0.010+0.013
Si03~ /mgeL~! 0.60+0.51 1.26+1.61 0.77+0.46 0.69 +0.56
Chla/yg1.”! 12.6£5.95 19.7£6.72 10.6+5.17 11.0+6.42
DOC/mg*L~! 2.73+0.12 2.70 £0.22 3.07+0.41 2.98+0.56
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Table 2 Relative analysis between p(CO,) and the different factors for the surface water of Hongfeng Lake
t A T 2 NO; NO; NH; Si0%- PO; - Chla DOC p(CO
t 1
R Wiy 45 0.902" * 1
NO; -0.676°  -0.715"" 1
NO; -0.581"  -0.675" 0.864" " 1
NH; -0.300 -0.235 0.342 0.025 1
Si%- 0.532 0.619*  —0.401 -0.185 -0.243 1
P03~ 0.099 -0.218 0.114 -0.144 0.599 -0.410 1
Chla 0.671" 0.719" " -0.662"  -0.421 -0.364 0.809" " -0.663 1
DOC 0.776" 0.419 -0.538 0.581 -0.090 0.237 0.513 -0.094 1
p(CO,) -0.779"F  -0.734" " 0.840°"  0.607" 0.450 -0.638°  -0.222 -0.668°  -0.719" 1
D * RIR p<0.05 BEMK, * « LR p <0.01 BB K
£3 BEBREKp(COOEENEMAREZ BRIEXMEN T
Table 3 Relative analysis between p(CO,) of Lake Baihua and the different factors
' [T i NOs NO; NH; Si0%- PO; - Chla DOC p(CO
t 1
R Wiy 0.899" * 1
NO; -0.552 -0.713" " 1
NO; -0.640"  -0.732"" 0.903" * 1
NH; -0.566 -0.319 -0.248 -0.134 1
SioZ- 0.217 0.285 -0.076 -0.108 0.255 1
PO}~ -0.048 -0.013 0.489 0.480 0.333 -0.429 1
Chla 0.632" 0.834"* -0.588 -0.645" -0.265 -0.088 0.102 1
DOC -0.186 -0.031 -0.643 -0.720" 0.747" 0.154 0.077 -0.217 1
p(CO,) -0.775" " -0.713" " 0.556 0.824" " 0.302 -0.047 0.282 -0.647% 0.157 1

1) % FIR p<0.05 BEMK, » » IR p<0.01 EEMHK
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