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Effects of Extreme Drought on Greenhouse Gas Emissions in Yangtze Floodplain Wetland :

A Case Study of Baguazhou Wetland in Nanjing
TANG Zhen-ni'*, LIU Yi-xuan'?, ZHOU Xu-dong’, YU Ke*, YU Zhi-guo'’
(1. School of Hydrology and Water Resources, Nanjing University of Information Science and Technology, Nanjing 210044, Jiangsu
Province, China; 2. Key Laboratory of Hydrometeorological Disaster Mechanism and Warning of Ministry of Water Resources , Nanjing
University of Information Science and Technology, Nanjing 210044, Jiangsu Province, China; 3. Nanjing Hydraulic Research Institute,
Nanjing 210044, Jiangsu Province, China; 4. Zhengzhou Meteorological Bureau, Zhengzhou 450000, Henan Province, China)

Abstract: This summer, China’s Yangtze River Basin suffered the most severe meteorological and hydrological drought since 1961 under ex-
treme heat, and the Yangtze River roaming beaches ran dry over a large area, seriously affecting the carbon cycle of the riverbank wetland
ecosystem. An incubation experiment was conducted by using the sediments selected from Baguazhou wetland in Nanjing to investigate the

effects of drying and rewetting on wetland sediments GHG emissions and to explore the corresponding influencing mechanism based on three—
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dimensional fluorescence spectroscopy (3D-EEMs) and other methods under two different types of temperature (20 “C and 30 °C) and three

different moisture gradients (fully submerged, semi—submerged and dry). The results under different temperature treatments show that warm-

ing promoted carbon dioxide (CO,) emissions (P<0.05) and methane (CH,) emissions (P>0.05), and the total CO, equivalent of cumula-

tive emissions from the three sites at 30 °C is 987.74 mg/kg, which is 1.62 times higher than that under the 20 °C incubation treatment. And

the sediment at Site A contributed the most to the total emissions (63.36% ). The results under different moisture circumstances show that the

CO, equivalents of cumulative emissions under the same temperature treatment are from high to low : fully submerged treatment > semi—sub-

merged treatment > dry treatment, and the CO, equivalents under fully submerged treatment are 9.97 times higher than those under dry treat-

ment at 30 ‘C incubation treatment. The CO, equivalent of sediment greenhouse gas emissions under high temperature and high water level

conditions can reach more than 28 times of that under low temperature and dry environment, in which the contribution of CO, emissions is

99.7%. The results of the study have important implications for assessing sediment carbon emissions and formulating carbon reduction poli-

cies under the influence of long—term drought and extreme precipitation frequency in the future.

Key words: extreme drought; drying and rewetting; wetland; sediments; greenhouse gas emissions (GHG emissions )
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Fig.1 Land use types and locations of sampling sites in the study area
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Tab.1 Initial physical and chemical properties of sediments at each sampling sites

pH HHLF/ (mg-mg™) N/(g-kg™) C/(g-kg™) Cr/(mg-kg™) Mn/(mg-kg™) Fe/(mg-kg™")
A 8.09+0.06 0.189 0.353 20.218 0.070 0.705 44375
B 7.52+0.02 0.068 0.163 13.024 0.079 0.688 35.32
C 7.60+0.04 0.076 0.287 18.197 0.071 0.860 39.099
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Fig.2 CO, emission rates at each sites under different temperatures and moisture circumstances
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Fig.3 CH, emission rates at each sites under different temperatures and moisture circumstances
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Fig.4 The DOC content under different temperatures and moisture circumstances
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Fig.5 DOM fluorescence components of overlying water and sediment pore water of each sites and

maximum excitation/emission wavelength distribution
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Tab.2 The increase of relative abundance of sediment DOM components

C1, C2 and C3 at the end of incubation under different temperatures

A B C
20 C 30 °C 20 C 30 °C 20 C 30°C
C1 0.047 0.503 0.407 0.489 1.394 0.885
C2 0.094 0.577 1.112 0.659 0.700 0.703
C3 -0.002 0.231 -0.024 0.021 -0.173 0.130

A4 (FEEAR) MG IR A

FEA AN TR 55 35 A0 B0 1) 45 9 6 21 4 M KT = B 1 B T
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Fig.6 Relative abundance of DOM components C1, C2 and C3 under different temperatures
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