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Abstract: The study of methane (CH,) emission flux from paddy fields is an important part and hot topic in the current
study of carbon cycle in terrestrial ecosystems. The multi-time scale characteristics of CH4 emission flux and its influ-
encing factors [gross primary productivity (GPP), latent heat flux (LE), air temperature (TA), soil temperature (TS)] in
paddy fields were analyzed based on wavelet analysis and eddy covariance flux observation data. The CH4 emission flux
and its influencing factors of paddy field ecosystems had obvious seasonal variation characteristics. The CH, emission
flux from paddy fields in the rice growing season showed obvious single-peak diurnal variation characteristics, while the
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CH, emission flux from paddy fields in the non-rice growing season was low, and the diurnal variation characteristics
were not obvious. GPP, LE, TA and TS showed obvious single-peak diurnal variation patterns. Based on continuous
wavelet transform and wavelet variance curve analysis, CH, flux, GPP, LE, TA and TS had an obvious 1-day cycle dur-
ing the rice growing season (July—November), while GPP, LE, TA and TS also had a half-day cycle, and TA and TS
also had a long-term cycle of 4 days. From the cross wavelet transform and wavelet coherence spectrum analysis, the
resonance period between CH, flux and GPP, LE, TA and TS was about 1 day. There was a significant resonance rela-
tionship in this frequency domain, and oscillation cohesion and coherence were the strongest. However, in the
high-frequency band area, there was also a secondary resonance period of about 0.5 days between CH, flux and GPP, LE,
TA and TS. In addition, in other frequency bands, the resonance energy of CH, flux and GPP, LE, TA and TS was low,
but in the resonance period of 4 days and 7-10 days, CH, flux had good coherence with TA and TS from mid-August to
mid-October. This study analyzed the multi-time scale characteristics of CH, flux and its influencing factors from paddy
fields and would provide a scientific reference for studying the quantitative relationship between CH, flux and its driv-

ing factors at different time scales.
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The right vertical axis indicators are the same as the left vertical
axis, the right vertical axis indicators in A and B are represented by
the daily output carbon content, while the right vertical axis indi-
cators in C, D, and E are represented
by the daily average.
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TA. TSHIREZEW
Variations of CH, fluxes, GPP, LE, TA ,TS in 2016

Fig. 1
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Fig. 2 Continuous wavelet power spectrum of CH, fluxes, GPP, LE, TA, TS during rice growing season
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Tab. 1 Phase angle and lag time between GPP, LE, TA, TS and CH, fluxes during rice growing season
g JA4 AR A i S I ) HAAL A i S st )
Variable Period/d Phase angle/(°) Lag time/h Phase angle/(°) Lag time/h
GPP 0.5 50.60+£59.30 3.37+£3.95 64.54+49.55 4.30+3.30
1.0 12.76+34.68 0.85+2.31 8.27+31.31 0.55+£2.09
4.0 87.83+115.64 5.86+7.71 80.25+91.72 5.35+6.11
10.0 -79.40+£102.80 -5.29+6.85 —63.06+108.92 —4.20+7.26
LE 0.5 38.69+£55.87 2.58+3.72 39.63+£35.35 2.64+2.36
1.0 2.24+43.58 0.15+2.91 3.46+14.33 0.23+0.96
4.0 60.99+87.43 4.07+5.83 49.30+40.13 3.29+£2.68
10.0 —94.89+98.21 —6.33+6.55 —68.79+60.19 —4.59+4.01
TA 0.5 13.76+58.68 0.92+3.91 -31.11£61.49 ~2.07+4.10
1.0 -24.70+36.03 —1.65+2.40 —31.52+32.71 -2.10+2.18
4.0 -60.33+105.77 —4.02+7.05 —68.79+74.52 —4.59+4.97
10.0 —132.43+£53.40 —8.83+3.56 —131.85+£91.72 —8.79+6.11
TS 0.5 —42.52449.55 -2.84+3.30 —47.17+£36.44 -3.14+2.43
1.0 —64.96+35.21 —4.33+£2.35 —48.27+36.89 -3.22+42.46
4.0 —50.38+113.84 -3.36£7.59 —91.72+97.45 —6.11+6.50
10.0 —141.00+76.09 —9.40+5.07 —154.78+114.65 -10.32+7.64

T "FIR 95%E R LLAE

Note: " represents the 95% confidence level red noise test.
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