Concentrations and fluxes of CO2 and CH4 in the metropolitan river network in relation to the urbanization of Chongqing , China
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Abstract
Statement of the Problem: Most rivers of the world are supersaturated with carbon gases (CO2 and CH4), resulting in a large gas flux that is recently included in assessing global carbon budgets. The influence of urbanization on global carbon cycle is of great global concern, especially in developing countries like China. Here, we surveyed the concentrations and fluxes of CO2 and CH4 in the metropolitan river network of Chongqing with four unprecedented high-spatial-resolution samplings, covering an area of 5494 km2, and examined the relationship between urbanization and carbon gases emissions. 
Findings: The overall mean pCO2 and CO2 flux were 2152 μatm and 163.0 mol C·m-2·yr-1, respectively, with 318.9 mol C·m-2·yr-1 from rivers in the completely urban area and 49.6 mol C·m-2·yr-1 from the area of lowest urbanization level. The riverine pCO2 level increased with the proportion of urban land, with 2-4 times higher CO2 flux in the urban areas than the remote rural ones. The result showed that carbon was released to the atmosphere as CO2 from Chongqing metropolitan river network at a rate of 21.0 ×108 mol C·yr-1. pCO2 exhibited a clear seasonality with lower values in March 2015 and June 2015 but higher value in September 2014, which were co-regulated by temperature, flood dilution and in situ photosynthesis. The overall mean CH4 concentration and flux from 84 locations were 0.69 ± 1.37μmol·L-1 and 1.40 ± 2.53 mmol CH4 m-2 d-1, respectively. We found that CH4 concentration and fluxes increased with the degree of urbanization or the proportion of urban land use, even with 1-12 times higher in the urban and suburban areas than the rural ones due to more sewage inputs fueling higher in situ methanogenesis. The results highlighted that the rapid urbanization process with increasing nutrient loading and anthropogenic activities will alter the carbon biogeochemical cycle in the terrestrial-aqueous-atmospheric ecosystem, and then impacted global C budgets.
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Figure 1 Spatial characteristics of pCO2 and CH4 concentration in the river network of Chongqing metropolitan.
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