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Contents of this file 
Note S1 describes wave-wave nonlinear interaction process.
Figures S1, S2 and S3
Figure S1 shows the dominant traveling PWs present in U at 80 km at WU and JU using SMR observations. 
Figure S2 exhibits the temporal variability of the traveling PWs at 50 km altitude at the equator corresponding to different ZWN modes from -6 to +6 using MERRA-2 U data.
Figure S3 exhibits the same as Figure S2, but using MERRA-2 V data.
Additional Supplementary Information (Files uploaded separately)
Movies S1 and S2
Movie S1. Daily variability of the height-latitude section of Q16DWE2 amplitude (left column) using MERRA-2 U and zonal mean U (ZMU) (right column) from day 1 (1 June) to day 60 (30 July). The Magenta curve represents the critical layer. The black curve represents the zero wind line.
Movie S2. Same as Movie S1 but for the Q2DWW3 using MERRA-2 V.


Note S1
Non-linear interactions between primary waves generate secondary waves with frequencies equal to the sum and difference of the primary wave frequencies. Therefore, when one primary wave has a much higher frequency (shorter period) than the other one (longer period), the resulting secondary wave matches closely with the frequency of the shorter-period (higher frequency) wave. If the new secondary wave's amplitude is significant, it can beat with the shorter-period wave, leading to amplitude modulation by the longer-period wave as observed in the atmosphere at times (Teitelbaum & Vial, 1991)
Reference
Teitelbaum, H., & Vial, F. On tidal variability induced by non-linear interaction with planetary waves. J. Geophys. Res., 96(A8), 14169–14178. https://doi.org/10.1029/91JA01019 (1991).
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Figure S1. Temporal variability of planetary waves in the zonal wind at 80 km altitude during the observational interval (1 June - 3 October 2019). Wavelet amplitude spectra (PW period range) of the U at 80 km using SMR observations at (a) WU (30.5o N, 114.6o E) and (b) JU (54.6o N, 13.4o E). The white curve in the wavelet spectra represents the 95% confidence level.
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Figure S2. Temporal variability of various zonal wavenumber modes of the planetary waves in the zonal wind at 50 km altitude at the equator. The temporal variability of (a) Eastward traveling ZWN 6 (E6), (b) E5, (c) E4, (d) E3, (e) E2, (f) E1, (g) Zonally symmetric (ZWN=0), (h) Westward traveling ZWN 1 (W1), (i) W2, (j) W3, (k) W4, (l) W5, and (m) W6 in the period range 4-20 days at 50 km altitude at the equator using MERRA-2 U. The white curve in the wavelet spectra represents the 95% confidence level. Note the dominance of eastward traveling Q16DW corresponding to ZWN 2 (Q16DWE2).
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Figure S3. Temporal variability of various zonal wavenumber modes of the planetary waves in the meridional wind at 50 km altitude at the equator. Similar to Figure S2, but using MERRA-2 V. The white curve in the wavelet spectra represents the 95% confidence level. The dominance of the eastward-traveling quasi-16-day wave corresponding to zonal wavenumber 2 (Q16DWE2) is also evident in MERRA-2 V, though its amplitude is smaller compared to that observed in MERRA-2 U.
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