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China ;2. Collaberative Innovation Center on Fofecast and Evaluation of Meteorological Disasters, ‘Nanjing University of Information
Smence &I Teghnology,,” Nanjing 210044, Chlnd,..-3 N-UIST Wuxi Research Institute, Wuxi 214105, China; 4. Binjiang College of
Narjing Unlversny of Information Science & Technology, Wux1 214105, Chinaj 5. Tianchang Meteorology Bureau of Anhui Province,
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Abstract: Eutrophic aquaculture ponds are important methane (CH, ) sources. In order to quantify CH, emission characteristics and
its influencing factors over aquaculture ponds, we conducted several intensive observations over two ponds located in Quanjiao County,
Anhui Province, in 2018. The ebullition and diffusion flux of CH, were measured in two seasons ( winter and spring) using the
inverted-funnel and bulk diffusion model, respectively. In winter, the CH, ebullition flux during the daytime was higher than that at
night (almost zero) , whereas the diurnal pattern was found to be reversed in spring. Seasonally, the CH, ebullition flux over the ponds
was significantly lower in winter [3.92 mg-(m’-d) "' ] than in spring [ 106. 94 mg-(m’-d) ~' ], while the diffusion flux in winter
[2.81 mg-(m’-d) ~'] was slightly higher than in spring [0.87 mg+(m’-d) ~']. The CH, ebullition and diffusion flux can be
significantly controlled by natural factors such as water temperature and air pressure. It was revealed that the CH, ebullition flux in the
studied ponds increased exponentially with increasing water temperature, and increased linearly with decreasing air pressure.
Furthermore, we found that artificial management measures (i. e., winter drainage and spring manure treatment) could significantly
enhance the CH, ebullition flux rather than diffusion flux. For instance, the CH, ebullition flux was found to increase with water depth
decrease during the winter drainage period, while in the spring, the CH, ebullition flux could reach as high as 1 002. 30 mg+ (m’-d) ~
with chicken manure applicated. This study can provide data support for assessing the contribution of small ponds to the global carbon
cycle.

Key words; aquaculture ponds; CH, ebullition flux; CH, diffusion flux; natural factors; artificial management measures
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Fig. 1

Location of the sampling sites and a photo taken by a drone
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Table 1 Average values of CH, flux in ponds A and B

during winter and spring
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Fig. 12 Variations of CH, ebullition flux and diffusion flux with water depth during the drainage period of pond B in winter
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Table 2 Pearson correlation analysis between CH, ebullition flux and diffusion flux with water quality (pH value and

DO concentration) in winter and spring
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