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Introduction
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Goals:
» Describe Kelvin wave seasonal variability in ECMWF
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Data and methodology

ECMWEF operational analyses
Data from operational archive is extracted from January 2007 till June 2013
Resolution: Gaussian grid N64 and 91 vertical hybrid levels.

NMF analysis with MODES software (Zagar et al., 2015, Geosci. Mod. Dev.)
has been applied from day to day for all 6,5 years.

Output: Kelvin wave zonal wind, Uy,,, and modified geopotential, Py,

Use of hydrostatic formulation in o-coordinates to express Py,, in terms of Kelvin wave
temperature, Ty,, .
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Next: three movies demonstrating Kelvin wave seasonal cycle

(i) Daily snapshots of Uy,, throughout 2010.

(i) Seasonal cycle of U, and Ty,, over 6,5 years.

(i) Mapslices at 150 hPa of seasonal cycle Uy,, and full zonal wind, and OLR.



(1) Daily snapshots of Uy,,

- Low-pass filter applied with cut-off period of 7 days
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(1) Seasonal cycle, Uy, & Ty,

- Low-pass filter applied with cut-off period of 90 days
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(1) Map slices at 150 hPa
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Gill-type response
Convective outflow projects on robust “wave-1" structure of Kelvin wave. Especially
during MJO.




(1) Map slices at 150 hPa
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Kelvin wave zonal wind modulation:

DJF: Convection concentrated over Maritime continent = Outflow with moderate
easterlies - Additional amplification of KW easterlies over Eastern hemisphere.



(1) Map slices at 150 hPa

OLR:
Background zonal wind
KW

30
25
20
15

10 gk

Latitude

Jul2010

JJA: Indian summer monsoon > strong easterlies over equator - strong KW winds

180

Longitude
Kelvin wave zonal wind modulation:




Conclusions

 NMF software enables to study Kelvin waves in unfiltered data from coupled mass-wind
perspective over the whole frequency spectrum, i.e. from individual waves to inter-
seasonal modulations.

» Kelvin waves seasonal amplitudes are found largest during Boreal summer followed by
winter and autumn seasons. This is a result of modulation by the ambient wind and static
stability in agreement with other studies.

* The seasonal modulation of Kelvin wave zonal winds at 150 hPa is correlated with the
position and strength of the convective outflow. Easterly winds amplify Kelvin waves over
Eastern hemisphere.

 The relationship between the tropical inversion layer and amplified Kelvin wave
temperatures is observed between 80 and 100 hPa in agreement with other studies and
methods (see poster).
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Kelvin wave energetics
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Example of KW dynamics in ECMWF analyses — July 2010 : [ |, - — |
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