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Abstract:  Aquatic plants, particularly submerged macrophytes, serve as the primary carbon sink
in urban water bodies. Investigating the patterns of carbon emission and carbon sink, as well as the
management modes of submerged macrophytes in ecological water bodies, is of significant importance for
accurately estimating the carbon sink equivalents of water bodies and enhancing their overall carbon sink
capacity. In this study, two commonly occurring submerged macrophytes, Vallisneria natans and
Ceratophyllum demersum, were selected. The fluxes of CO,, CH,, and N,O associated with these
submerged macrophytes were measured under varying plant densities and growth temperatures using the
static chamber method. Based on the global warming potential (GWP) of each gas, the carbon sink and

emission equivalents were calculated. These values were then used to estimate the annual net carbon sink
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and emission equivalents over the full life cycle of submerged macrophytes in urban water bodies. Under
varying conditions, two types of submerged macrophyte communities exhibited distinct patterns of carbon
emission and carbon sink. The maximum carbon sink equivalent was achieved at a plant density of 40
plant/m®, with an optimal growth temperature of 25 °C. Based on a GWP index over a 25-year time
horizon, the carbon sink capacity of the Vallisneria natans-dominated community under optimal

conditions was measured at 5 445.48 mg/(m?*-a), whereas that of the Ceratophyllum demersum-dominated

%A1 E B 17 H

community was 1 305.02 mg/(m?+ a).
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Fig.1 Schematic diagram of experimental device
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Fig.2 Net fluxes of greenhouse gases of Vallisneria natans

60 80

and Ceratophyllum demersum at different planting densities
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Fig.3 Carbon sink equivalents of Vallisneria natans and

Ceratophyllum demersum at different planting densities
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Fig.4 Net fluxes of greenhouse gases of Vallisneria natans
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and Ceratophyllum demersum at different temperatures
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Ceratophyllum demersum at different temperatures
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