39 11 Vol.39 No. 11
2018 11 ENVIRONMENTAL SCIENCE Nov. 2018

CH,

1 2% 1% 3 3 3
(1. 210044; 2.
210008; 3.
210044)
CH, la
CH, . CH, CH,
: 0.140 mmol+( m*>+d) 7 : 0.024 mmol+( m*+d)
CH, . CH,
CH, DOC (R*=0.62 P<0.01)
DOC CH, . CH,
CH, CH,
© X14; X16 A : 0250-3301(2018) 11-5227-10 DOIL: 10. 13227 /j. hjkx. 201803128

CH, Emissions Characteristics and Its Influencing Factors in an Eutrophic Lake
SHANG Dongyao' XIAO Qi4ao” HU Zheng-hua'~ XIE Yan-hong® HUANG Wening' ZHANG Mi’

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters Jiangsu Key Laboratory of Agricultural
Meteorology Nanjing University of Information Science & Technology Nanjing 210044 China; 2. Key Laboratory of Watershed
Geographic Science Nanjing Institute of Geography and Limnology Chinese Academy of Sciences Nanjing 210008 China; 3. Yale—
NUIST Center on Atmospheric Environment Nanjing University of Information Science & Technology Nanjing 210044 China)
Abstract: In order to identify methane ( CH,) diffusion emissions characteristics and their impact factors in an eutrophic lake CH,
flux across the lake-air interface was observed in Meiliang Bay and the central zone of Lake Taihu over one year. The relationships
between CH, flux and environmental factors and water quality indices were analyzed. The results indicated that the annual mean CH,
diffusion flux in the eutrophic zone was significantly higher than that in the central zone which were 0. 140 mmol+( m*+d) ~' and
0.024 mmol+( m*+d) ~' respectively. Additionally the highest CH, flux appeared in the eutrophic littoral zone. The CH, flux varied
seasonally which was consistent with water temperature that peaked in summer. Furthermore the difference in CH, flux between
seasons was an order of magnitude. The temporal variation in CH, flux was mostly driven by wind speed and water temperature. The
spatial correlation between CH, flux and dissolved organic carbon concentration was highly significant ( > =0.62 P <0.01).
Observing temporal and spatial patterns of CH, flux was necessary to accurately estimate wholedake CH, emissions due to large
variability across time and space.
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Table 1 ~ Annual mean water quality indices during sampling period among different zones
DO/mg-L"" pH TP/mgeL "' TN/mgeL~! DOC/mgeL"! Chl-a/pgL.~! /m /m
9. 69 8. 11 0.17 2.85 4.71 49.12 3.15 0.57
9.37 8.25 0.13 2.85 4. 64 21.21 2.00 0. 60
9.78 8.33 0.11 2. 66 4.39 24.12 2.55 0.55
9.57 8.34 0.15 2.70 4.01 16. 86 2.70 0.35
0.491 mmol«( m’*+d) ™ 0.019  0.196) . CH, (P <0.01)
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Fig. 4 Time series of CH, diffusion flux across the water-air interface
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Table 2 Spatial correlations between annual CH, diffusion flux and water quality indices
DO pH TP TN Chl-a
CH, -0.41 -0.71" -0.16 0.47 0.21 —-0.847
CH, -0.05 -0.60 -0.36 0.07 0.33 -0.59
1) % %% 0.05  0.01
6 3 CH, CH,
CH, R : CH, . DO pH
0.81 0.58 (R*=0.94 P<0.01); CH,
0.45 0.49. 3 3 (RP=0.64 P<
CH, 0.05) ; CH, .

DO. pH. TP. TN  Chl-a (R*=0.92 P<0.05).
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