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Characterization of CH, fluxes in urban landscape lakes at different time scales and anal-
ysis of influencing factors—A case of Lake Mochou in Nanjing City "

Ci Zhen'?, Xie Shutian’, Zhang Yiquanz‘4 , Ke Fan’, Yin Yifan'?, Xie Xuan'’, Lin Hanqiz‘5 , Chen

Xinfang'** & Feng Muhua®**

(1: College of Hydrology and Water Resources, Hohai University, Nanjing 210098, P.R.China)

(2. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy
of Sciences, Nanjing 210008, P.R.China)

(3. College of Water Resources and Civil Engineering, Hunan Agricultural University, Changsha 410128, P.R.China)

(4. University of Chinese Academy of Sciences, Beijing 100049, P.R.China)

(5: School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, P.R.China)

Abstract: Urban lakes play an important role in the balance of greenhouse gases. In this paper, we took Lake Mochou in Nanjing
as the research object, and used the static box-greenhouse gas analyzer method to monitor the CH, flux at the water-gas interface of

the lake in real time, to analyze the influence of CH,, the main greenhouse gas of the lake, on its flux at the daily and seasonal
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scales due to the different emission modes of bubbling and diffusion, and to explore the factors influencing the fluxes of CH, in the
lake. The results showed that: (1) on the daily scale, CH, was emitted during 24h in all seasons, and the total CH, fluxes in all
seasons were influenced by bubbling during the daytime, which was higher than that in the nighttime. (2) On the seasonal scale,
the CH, emission fluxes in Lake Mochou showed significant spatial and temporal heterogeneity, and the CH, fluxes in summer were
significantly higher than those in spring, autumn and winter due to the bubbling fluxes; the total CH, fluxes in area B (6.04 nmol/
(m?-s)) were significantly higher than those in area A (3.82 nmol/(m?+s)), and the nutrient level of the water body and the
distance to the shoreline were the main factors for the spatial variations. CH, emissions in A and B were dominated by bubbling e-
missions in summer and diffuse emissions in spring, autumn and winter. (3) On the daily scale, CH, fluxes were influenced by
meteorological elements such as air temperature, water temperature, radiation and wind speed, and the relationship with water
quality parameters was not significant; on the seasonal scale, CH, fluxes were consistent with temporal changes in temperature ( air
temperature and water temperature ) , nutrient levels in the water column, chlorophyll-a content and the degree of eutrophication,
and also tended to increase with decreases in water clarity, pH, and redox potential. This study provides an important database for
accurate estimation of CH, emissions from urban lakes.
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Fig.2 Schematic diagram of the floating chamber
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Fig.3 Time series of CH, concentration in the floating chamber through different emission pathways .
(a) CH, concentration in the floating chamber in the presence of diffusion only;

(b) CH, concentration in the floating chamber in the presence of diffusion and bubbling
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Tab.1 Physicochemical properties of surface waters in Lake Mochou

w7 KIE/C DO/ (mg/L) pH #EWEE/m  ORP/mV TN/ (mg/L) TP/ (mg/L) Chl.a/(pg/L) TLI(3)

AX F 21.44 13.05 8.67 1.10 117.28 1.22 0.080 1.51 46.25
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£ 7.00 12.93 9.76 1.18 126.40 0.24 0.026 1.98 39.78
- 019.75+8.20 11.92+1.14 9.49+0.46 1.11+0.05 106.85+18.63 0.88+0.52 0.069+0.049 3.03+1.44 44.59+4.90

BX # 21.26 15.77 9.70 1.48 141.53 1.85 0.118 1.80 44.17
= 28.54 10.85 8.63 0.96 144.09 2.80 0.186 10.14 58.03
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Fig.4 Daily variation of total, diffusion and ebullition CH, fluxes in Lake Mochou in different seasons
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Tab.2 CH, diffusion flux, ebullition flux, total flux and ratio of ebullition flux to
total CH,, flux at sites A and B of Lake Mochou in different seasons

A= yHaR/ AE i/ St/ M
(nmol/(m?-s)) (nmol/(m?-s)) (nmol/(m?-s)) %
AR H 3.06 0.97 4.19 23.15
=l 3.1 4.35 7.64 56.94
Fk 2.35 0.67 3.29 20.36
3 0.17 0 0.17 0.00
41y 2.17+1.19 1.50+1.68 3.82+2.66 39.18+20.43
B X # 1.90 1.79 3.69 48.54
-l 5.60 10.53 16.13 65.30
* 1.95 1.86 3.81 48.91
& 0.44 0.07 0.51 13.68
AR 2.47£1.90 3.56+4.08 6.04%5.97 59.06+18.82
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~0.705 FI-0.588., %55 54154 0 IR T+ 5 2 5B CH, 3 KERN , CH, 55 KEWD ; K P s ORP 1K,
CH, A LM 51 CH, T Y03 5/ SRS AK IR 2 3 TE A, B2 R B 71, CH, F i
SO RN, T T R R AR, A HERO SR CHL B R A5 B B, & H A (L
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Tab.3 Correlation analysis between CH, flux and environmental factors at daily scale in Lake Mochou
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Fig.6 Correlation analysis of CH, flux and environmental factors at seasonal scale in Lake Mochou
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