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DATA ANALYSIS

We use the entire GONG data set taken with the original low resolution “GONG Classic”  designed for 
global helioseismology and the new “GONG++” 10242 local helioseismology data acquisition system 
to obtain travel times for northward and southward propagating waves.

� For the “GONG classic”  data, we use spherical harmonic coefficient time series to reconstruct images 
for the period from May 1995 to July 2001.  Starting from August 2001 we use images from the 
GONG++ data system. Images are transformed into longitude-sin(latitude)-coordinates.

� The time series are filtered with a Gaussian filter of FWHM = 2 mHz centred at 3 mHz.

� Cross-correlation functions (CCF) were computed between pairs of images for fixed longitude and 
with different separations in latitude. The CCF’s correspond to waves propagating only in the north-
south direction.   To improve the signal-to-noise ratio, all CCF’s for a different longitudes were 
averaged for this study. The range of  angular separation between latitudes is 8-13° for the “GONG 
Classic”  and 4-10° for the “GONG++”, corresponding to lower turning points of approximately 0.976 
to 0.92 RSun .

� Travel times were measured by fitting a Gabor wavelet to the CCF’s near their peaks.

Figure 1: Yearly averaged meridional flow (top). The mean signal of meridional flows is shown here 
for the interval 2001 August to 2004 April.   The lower panel is the difference of correlation between 
North-South and South-North propagating waves. 
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Figure 4:  The difference in the mean travel time differences between 25 days in 2001 August-
September and 2004 January-March.  Most changes occur near the active latitudes.  

Discussion

We found a slight difference in the amplitude of the correlation between northward and 
southward propagating waves, whose distribution with latitude  has a very similar shape 
to that of the travel time, but the noise is considerable smaller. In the lower panel of 
Figure 1 we present these differences from exactly the same fitting parameters.  The 
mechanism by which the flow changes the degree of correlation is not clear.   

The meridional flow measurements shows significant changes through the solar activity 
cycle with a maximum at around 20

�

 latitude in both hemispheres. In Figure 4 we 
present travel time differences between 2001 and 2004 measured from about 1 GONG 
month. 

Figure 2: Time var iations of mer idional flow

We analyzed monthly averaged measurements for the full 96 GONG Months (3000+ days) 
smoothed by a 1st order Savitzky-Golay filter, and then 3 point median filtering was performed in 
both latitude and time. Figure 2  shows a 1 to 2 year quasi-periodic variation.   To estimate its 
periodicity, we computed autocorrelation functions for all latitudes (Figure 3). The dominant peak 
is around 20 GONG Months (about 2 years). This 2 year periodicity is much stronger at about 20-
25° northern latitude. The origin of this periodicity is not clear to us, but it may be the result of 
small errors of angular orientation. Vertical axis is latitude and horizontal axis is time. A GONG 
month is 36 days, and the time period covers 1995 May to 2004 April.

Figure 3:  The mean autocorrelation function corresponding to Figure 2 (top), and for 
the 20-25° north latitude range (bottom).  
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Electronic version of this and many other GONG posters are available on the GONG CD and also at 
http://gong.nso.edu/gallery/cd_data_2005/


