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Abstract: Atmospheric methane (CH,) concentration has been rising in recent years after a short cease, resulting in an
increased global warming potential 28 times that of CO, in 2011. This phenomenon has caused extensive concern about the
atmospheric CH, sink and source as well as the dynamics of CH, flux at different temporal scales. In fact, changes in CH,
flux are more complicated than those of CO,, owing to the complex interactions between biotic and abiotic regulations. In the
past decade, the eddy covariance method has been widely used to assess changes in CH, flux and enhanced the
understanding of the dynamics and regulations of the flux. The floodplain of the Yangtze River is a hotspot for CH, emission

because of frequent water inundation, although limited evidence has been reported. In this study, CH, flux was continuously
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measured with a close-path eddy covariance system using a Fast Methane Analyzer (FMA DLT- 100, Los Gatos Research,
Inc. USA) for more than two years (January 2012-February 2014) in a young Populus deltoides plantation on a floodplain of
the Yangtze River. Throughout the experiment, several environmental factors were observed in order to reveal CH, flux
dynamics and the environmental controls at different temporal scales. This plantation was re-established in late January 2012
after clear-cutting of the former mature one, and the field was inundated with water in 2012 for approximately 40 d ( July
11"-August 20") , but not in 2013. We found that CH, flux was highly variable at several temporal scales. At the half-
hourly to daily scale during certain months of non-inundation and over both entire years, the mean diurnal exhibited similar
patterns, i.e., the emissions were strong and reached their maximum during the day while they were weak at night.
However, this pattern was not apparent in most non-inundation months. In the months of inundation ( July-August 2012) ,
the mean diurnal variations showed a double-peak pattern before and during inundation, while a single-peak pattern was
observed after inundation. The two peaks before inundation appeared at 7.00 and 10:00 h, while those during inundation
appeared at 10:00 and 23 .00 h. The peak observed after inundation appeared at approximately 10;00 h. At the monthly to
yearly scale, CH, fluxes in the two years exhibited patterns in seasonal variation. During the year of inundation (2012), the
strongest emission appeared in summer ( June-August), whereas the weakest emission appeared in late spring ( May) and
late autumn through early winter ( November-December) , at which point the system behaved as a CH, source. In the year
without inundation (2013), the strongest emission appeared in early summer ( June) while the weakest emissions were
found in mid-summer (July) or late autumn ( November). At the yearly scale, CH, emission in the inundation year ( ( 128.
0+42.4) mmolm®) was 2.5 times of that in the non-inundation year ( (51.5%29.1) mmolm®) , where the emission in the
inundation months was responsible for 83.8% of the annual total. We also found that the CH, flux at the half-hourly and
daily scales was mainly modulated by the friction velocity, water table, and soil temperature, whereas the large interannual

difference was mainly determined by inundation frequency and magnitude.

Key Words: methane flux; Yangtze River; floodplain; eddy covariance; Populus deltoides plantation
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Table 1 The correlations between FCH4 and potential environmental controls

¥ ey CH, il f s AR
f{jf(jﬁf?ﬂ situation CH44 flux Sgil:ﬁ\)fj\f L, Swe wT U CEP
7K Inundation Fey,_hh sce 0.008 -0.658 " -0.284 " 0.165"** 0.088
P 0.8562 <0.0001 <0.0001 <0.0001 0.1134
Fey,d SCC 0.151 -0.482 -0.421 -0.046 0.119
P 0.5375 0.2265 0.0726 0.8529 0.6266
ERUYN 2012 Feu,-hh sce 0.081 " 0.026 0.090 *** 0.044 -0.004
Non-inundation P <0.0001 0.0993 <0.0001 0.0047 0.8317
Fey,-d scc 0.241* 0.080 0.242°* 0.016 0.053
P 0.0017 0.3192 0.0016 0.8325 0.4912
Fey,—m scc 0.586 0.128 0.947** -0.176 -0.125
P 0.1271 0.7629 0.0004 0.677 0.7686
2013 Feu,_hh sce 0.002 0.023 -0.02793 0.094 *** -0.016
P 0.8866 0.1292 0.0540 <0.0001 0.4014
Fey,-d scce -0.028 0.036 -0.128 0.190* -0.014
P 0.7175 0.6397 0.0920 0.0120 0.8531
Fey,-m scce -0.358 0.285 -0.115 -0.236 -0.430
P 0.3104 0.4250 0.7514 0.5109 0.2145

Foy,hh,Foy, _d FFe,, _m S350 AR/ | B35 A A P25 R (nmol m ™2 s7!) MR R LARAMYEE T, .5 em TRAL £HERE soil
temperature; SWC : 15 cm JAb +- SRR K soil volumetric water content; WT bR 7K {3 water table; U, : BE#EXGH friction velocity ; GEP ; A= 75
R4 7" gross ecosystem productivity ; SCC : Spearman IR EL, P HWEYE; # =% FIR P<0.0001, * * F/x P<0.001, * /K P<0.05
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