
 
 
 
 

•  Rossby-Haurwitz waves are frequently observed in 
the atmosphere as low-amplitude dry waves. 

•  These waves have a barotropic vertical structure 
and are minimally divergent, thus do not have 
strong vertical motion. 

•  However, some studies show the gravest 
equatorially symmetric zonal wavenumber 1 (5-
day) Rossby-Haurwitz wave has been observed to 
have some links to tropical convection. 

•  The convection-wave interaction for this wave has 
been little examined. 
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1. Background 

 
 

4. TRMM 3B42 analysis 

Coherence squared spectra between symmetric U150 and 
U850 (left) and between OLR and U850 (right).���

Dashed curve is the dispersion curve for the gravest 
symmetric Rossby-Haurwitz wave. 

 
 
•  Lagged regression analysis of ERA Interim 

horizontal winds and NOAA satellite outgoing 
longwave radiation against daily timeseries of 5-
day wave filtered 850 hPa zonal winds at the 
prime meridian. 

•  Filter isolates wavenumber 1, 4-6 day westward 
propagating disturbances by filtering in 
wavenumber-frequency space. 

•  TRMM 3B42 precipitation also used to 
complement outgoing longwave radiation data. 

2. Method 

3. Composite Structure 
 

•  Regressed winds match expected structure, with 
zonal wavenumber 1 structure propagating 
westward at ~70˚ day-1. 

•  OLR anomalies manifest in three regions: South 
America, Africa and near the Marshall Islands. 

•  Near the Andes, negative OLR anomalies 
(enhanced convection) are almost in phase with 
easterly wind anomalies, and are matched by 
positive OLR anomalies over the eastern Pacific 
implying upslope flow modulation by the 5-day 
wave drives this signal. 

•  In the other regions, OLR signals appear to be just 
off quadrature with winds, with enhanced 
convection preceding westerly wind anomalies – 
this matches the phase relationship seen in the 
coherence-squared spectra 
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Lag-regression composite structure of OLR (shaded) and 850 hPa 
horizontal winds (vectors) associated with 5-day wave bandpass filtered 

zonal wind variations at the prime meridian. Winds shown if one 
component and OLR shown if statistically significant at the 95% level. 

 
•  Precipitation power spectra from the strong signal 

areas show significant peaks above red noise 
background at around 5 days. 

•  Most significant peak in the 2-10 day range with the 
exception of a 3.75 day peak in the Marshall Islands. 

 
 

•  Composites at maximum local precipitation anomaly 
(-1.5 days for South America, -1 for Africa) similar to 
OLR composites, but with cyclonic circulation around 
African convective signal  

Power spectrum of TRMM 3B42 rainfall over a) South America 
(5˚N-12.5˚S, 82.5˚W-62.5˚W), b) Africa (7.5˚N-10˚S, 5˚W-12.5˚E) 

and c) the Marshall Islands (12.5˚N-2.5˚N, 162.5˚E-180˚) 10E"
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Lag-regression composite 
structure of precipitation and 

850 hPa horizontal winds 
associated with the 5-day 

wave at lags with maximum 
local precipitation 


