The MJO and Extratropical Wave
Breaking

Focus Northern Winter

|dentify continuously active events from the RMM index from
phase 2 forward > Amp 0.5

|ldentify those events that include central Pacific wave
breaking phase 3

Compare progression of events with wave breaking to events
without

e MacRitchie and Roundy (2016)




Phase 3 - 250 hPa







Theoretical Kelvin Wave Structure

Horizontal Structure




Circumnavigating MJO Circulation:
Zonal Momentum Budget at 200 hPa
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Interaction with the extratropics
may be associated with

e Changes in amplitude and spatial distribution of MJO
convection

e Changes in the phase speed of MJO convection and
associated global circulation anomalies




Three evidence pathways:

e Regress fields of data against OLR data filtered by
wavelet analysis for specific phase speeds,

¢ Modified regression against the RMM index, and

e Simple case analysis




Space Time Wavelet Analysis

Thanks to grad students Bob Setzenfand and Kaitlyn Krzyzaniak


































Wavelet Regression of Horizontal
Advection Terms

e Regress data for horizontal advection of zonal wind
against wavelet filtered MJO index at select phase
speeds

e Compare magnitude of regressed anomalies with the
selected phase speed
















Modified linear regression against
RMM index in different base

states

e Algorithm similar to method of seasonally varying
regression slope coefficients by Roundy (2017 QJRMS)

® Regress December through February OLR and height
anomalies against RMM index for a selected RMM phase
during low or high background wind at highlighted
location, and check the phase speed




e Slope coefficients are the ratio of covariance between
predictor RMM index and predictand to variance in the
predictor

¢ Model the covariance and variance based on external
modulating factors, on this case, low frequency
background winds

e Create the slope coefficients for different background
conditions in the modulating factors




Variance





































Conclusions

e MJO and Kelvin wave signals exist as parts of a
continuum within a single broad spectral peak.

e MJO impact on extratropical circulation is well known

e Extratropical patterns are relevant to the propagation
characteristics of the observed MJO: They are not just
passive response patterns




e The slowest MJO events over the Indian Ocean have cool
dry air intrude over the Indian Ocean, facilitated by
blocking over western Europe. Slow events have slow

subtropical jet at proximate longitudes.

e The fastest Indian Ocean MJO events have more
blocking over the Pacific Ocean and fast background
subtropical jets at proximate latitudes.




e The spectrum of observed intraseasonal variability must
depend on the background state circulation.

¢ |f models depend similarly, than getting the spectrum

right must account for these effects. Concentration on
convection is not enough.

















































