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Rock Weathering Characteristics and the Atmospheric Carbon Sink in the

Chemical Weathering Processes of Qingshuijiang River Basin

LU Jie-mei', AN Yan-ling'*", WU Qi-xin' >, WU Yong-gui'

(1. College of Resource and Environmental Engineering, Guizhou University, Guiyang 550025, China; 2. Key Laboratory of Karst
Environment and Geohazard Prevention, Guizhou University, Guiyang 550025, China; 3. State Key Laboratory of Environmental
Geochemisitry, Institute of Geochemisitry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: Carbon sink produced during rock weathering is critical to global carbon cycles. In this work, the major ion chemistry and
ion sources of Qingshuijiang River Basin were investigated. The principal component analysis, mass balance approach and deduction
method were applied for estimating the weathering rate and atmospheric CO, consumption via the chemical weathering of rocks. The
results demonstrated that the chemical weathering of carbonate and silicate rocks within the drainage basin was the main source of the
dissolved chemical substances in the Qingshuijiang River Basin, prior to carbonate rock weathering. Some 58.28% of the total
dissolved chemical substances were derived from the chemical weathering of carbonate rock, 17.38% from the dissolution of silicate
rock, and 17. 74% from atmospheric CO, contribution rates. The chemical weathering rate of this catchment was estimated to be
109. 97 t- (km*+a) =", which was comparable to Wujiang River Basin, but higher than the average of global rivers. Furthermore, the
atmospheric CO, consumption rate was estimated to be 7.25 x 10° mol+(km®>-a) ~'. The CO, flux consumed by the rock chemical
processes within this catchment was 12. 45 x 10° mol-a™", of which about 63. 13% (7. 86 x 10° mol-a™") was resulted from carbonate
weathering and 36. 87% (4.59 x 10° mol-a~') from silicate weathering. The CO, consumed by rock chemical weathering in the
Qingshuijiang River reduced the atmospheric CO, level and constituted a significant part of the global carbon budget. Correlation and
spatial distribution analysis of SO}~ , F~, NO; showed that anthropogenic activities contributed remarkably to dissolved solutes and
associated CO, consumption worldwide, and anthropogenic inputs probably contributed some 4. 87% to the dissolved solutes in the
Qingshuijiang River.

Key words: carbon sink; chemical weathering; contribution rate; water chemistry; Qingshuijiang River
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Fig. 1 Lithology and river system distribution of the Qingshuijiang River basin
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Table 1 ~ Major ionic compositions of river water in Qingshuijiang River basin

TiH E:Kivd JE ¥{E HE Frifefi 22 (SD)
t C 8.00 ~30.60 18.45 16.00 7.72
pH — 5.96 ~9.90 7.94 7.82 0.56
DS mmol - 1,7 35.29 ~740.90 217.50 185.13 130. 67
Si0, mmol -1, ™! 1.72 ~14.46 6.72 6.59 3.21
Ca?* mmol - L, ™! 0.07 ~1.75 0.83 0.79 0.48
Mg** mmol -L ™! 0.03~1.32 0.48 0.40 0.37
Na* mmol - I~ 0.04 ~1.08 0.21 0.18 0.13
K* mmol - L.~ 0.01 ~0.09 0.04 0.04 0.02
NH, mmol - L, ™! 0.00 ~1.83 0.04 0.01 0.20
HCO; mmol -, ™! 0.18 ~4.61 1.81 1.45 1.08
S0%- mmol - L, ™! 0.04 ~2.43 0.39 0.32 0.36
Cl- mmol - L~ 0.02 ~0.22 0.10 0.09 0.04
NO; mmol -, ™! 0.00 ~2.23 0.10 0.03 0.27
F- mmol -1, 0.00 ~0.37 0.02 0.01 0.04
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Fig. 4 Diagram showing the contribution rate of lithology and atmosphere to chemical composition

of Qingshuijiang River in comparison with other rivers in China
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Table 3 Carbon sink of rocks chemical weathering in Qingshuijiang River basin in comparison with other rivers in the world and China
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