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Introduction
Kelvin waves dominate the intraseasonal temperature variability in the tropical Ray tracing finds rays — trajectories of group velocity. Rays are governed by a We can apply ray tracing theory to the observed background conditions, but this
tropopause layer (TTL), and therefore have implications for cirrus cloud set of ODEs (the ray tracing equations) defining how background conditions leads to ray intersections (see box 4). We therefore rescale zonal wind to 25%
formation and vertical mixing in the TTL. Kelvin waves are generated in the influence the direction of wave propagation. The ray tracing equations are amplitude. This will affect wave activity but the structure will remain
troposphere, and propagate upwards into the stratosphere where they defined by the dispersion relation of the wave. qualitatively similar.
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Figure 1 : Climatological annual cycle of WK-99 filtered temperature data on the 113 hPa, using .9/ ' [/ =04 - — 0.4 M ’ ::--// N\ 2 200 \\\d Jr;'\ \\/ | \~: / [
a) COSMIC data from 1 October 2006 to 1 October 2011, and b) ERA Interim data from 1 January W OLoﬁg;EtucglgE Lok 180 HW OLO];ISE:UEZE took 160 15/} R\ 7\ (\ ‘| - - ‘?\ ;b\\ //J / ' /] :
/7 7 \ LY . [ L~ A
1989 to 1 January 2001. ? I B 2 300 AN / 1\ 111170
, ] ] 180 120W o0W 0 60E 120E 180 180 120W ©o0W 0 60E 120E 180
We have developed a method for tracking waves both horizontally and vertically Figure 3 : Results of ray tracing applied to a) positive and b) negative wind anomaly (red Longitude Longitude
through the TTL. This allows us to robustly separate the number of waves from contours, 1 ms~' spacing) with 5 ms~! amplitude. Rays (black lines) are initialized at 5° intervals T
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Figure 2 : Results of tracking waves from 200 hPa to 65 hPa during a) DJF and b) JJA. Shading » Strong winds cause rays to intersect
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shows the number of waves passing through each location, and colored contours show average
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wave amplitude. Black contours show zonal wind (2 ms™" spacing.)

» However, retains qualitative structure similar to Figure 3



