
Introduction
It is known that Kelvin waves propagate 
eastward along the equatorial waveguide 
until intersecting with a coast, at which 
point they propagate poleward along the 
coastal waveguide. The purpose of this 
research is to study these intraseasonal, 
coastally trapped waves during 2 periods of 
strong El Nino Southern Oscillation 
(ENSO) activity, namely the 1997/1998 
event and the 2009/2010 event. Spillane et 
al. (1987) used tide gauge data to show that 
intraseasonal Kelvin wave signals with 
periods from 36 to 73 days can be observed 
along the western United States’ coast. 
Coherence analysis showed that there was 
low coherence between these signals and 
local atmospheric forcing, suggesting that 
the waves were remotely forced.  

 Recently, Vialard et al. (2009) reported 
that intraseasonal waves along the western 
Indian coast could be detected using the 
gridded Archiving, Validation, and 
Interpretation of Satellite Oceanographic 
(AVISO)  Sea Surface Height (SSH) data 
product. This research attempts to find 
intraseasonal poleward propagating waves 
along the north Pacific waveguide using two 
different SSH altimetry products. 

 Through this process, some interesting 
observations are made regarding differences 
between the separate ‘97/’98 and ‘09/’10 
ENSO events.   

Data and methods   
A majority of the analysis is done with 
AVISO gridded data, along the waveguide 
shown in Figure 1. An Ocean Surface 
Topography Mission (OSTM) along-track 
Sea Surface Height Anomaly (SSHA) 
product from the Radar Altimeter Database 
System (RADS) is used to look for Kelvin 
waves at certain locations along the shelf. 
Locations of interesting along-track results 
are also marked in Figure 1. 

 AVISO data are filtered at a 90 day 
period to remove annual, semi-annual, and 
interannual signals, effectively showing the 
intraseasonal signals of interest. Conversely, 
the low-pass filtered data is also shown to 
illustrate the nature of the ENSO event in 
question. OSTM data are unaltered. 
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Results
Intraseasonal propagating Kelvin waves are more energetic during ENSO events, as noted by Chart (1998). AVISO data from the recent ’09/’10 El Nino are compared to the particularly 
strong ‘97/’98 El Nino with the hope of finding coastally trapped propagating Kelvin waves of Equatorial origin. Figures 2 and 3 illustrate the juxtaposition. 

 Comparison of Figure 2a and 2b shows propagation extending further with the ‘97/’98 ENSO event than with the ‘09/’10 ENSO event. This occurs in both the equatorial waveguide 
and the coastal waveguide. There are occasions of poleward propagating waves in the coastal waveguide of Figure 1b, but not necessarily of equatorial origin. It is also interesting to 
note that most of the ‘09/’10 El Nino activity is concentrated in the eastern Pacific, whereas the ‘97/’98 El Nino was concentrated in the central and western Pacific and along the coast. 
This is shown in both Figures 2 and 3, and is also consistent with findings from Lee et al. (2010). 

   

Conclusions and future work
The ’97/’98 and ‘09/’10 El Ninos compared are quite different, which dashed our hopes of following Kelvin waves across the equator and up the coast, but in turn, led to other 
interesting questions. Lee et al. (2010) found that the recent El Nino had the warmest Sea Surface Temperature (SST) yet, and that it was more centrally concentrated. Our results 
showed similar conditions with respect to SSH. The vast differences in recent El Nino events could be an emerging trend or just part of their unpredictable nature.  

 Combining two data sources allows someone to easily detect an event with a large, gridded data set, such as AVISO, and then glean more detailed information of the event 
characteristics using an along-track data source, such as OSTM. 

 Coastal and Hydrology Altimetry Product (PISTACH) corrections are available for the OSTM along-track data source. Similar analysis while incorporating these corrections might 
yield some interesting results and improvements. 
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Figure 1. Waveguide analyzed in the AVISO 
product. Along-track locations marked by x.

Figure 4. Along-track cross-shelf profiles for approximately a) 12.7°N and b) 14.7°N. 
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Figure 2. High-pass filtered AVISO SSH (cm) product for a) 1997-1998 El Nino event and b) 2009-2010 El Nino event. Ellipse marks area of interest in along-track data (below). 
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Figure 3. Low-pass filtered AVISO SSH (cm) product for a) 1997-1998 El Nino event and b) 2009-2010 El Nino event. 

Two shelf locations were chosen to look for propagating 
Kelvin waves using cross-shelf profiles from satellite along-
track measurements. Locations and measurements are 
shown in Figures 1 and 4, respectively.  The locations are 
separated by approximately 590 km great circle distance. 

Figure 4a shows a strong Kelvin wave signature on 
9/26/2009. A strong Kelvin wave is seen in Figure 4b on 
9/30/2009. This suggests a Kelvin wave propagating at 
approximately 120 km/day. This is similar to Spillane et al.’s 
finding of 150-200 km/day group speed.  

In addition, this event is illustrated in Figure 2b, where 
a black ellipse highlights propagating coastal waves in the 
same location and time period. 


