
GEOPHYSICAL RESEARCH LETTERS, VOL. ???, XXXX, 001:10.1029/, 

1 Non-Stationary Internal Tides Observed with Satellite 
2 Altimetry 

R. D. Ray 

3 NASA Goddard Space Flight Center, Greenbelt, MD, USA 

E. D. Zaron 

4 Department of Civil and Environmental Engineering, Portland State University, 

5 Portland, Oregon, USA 

R. D. Ray, NASA/GSFC, Code 698, Greenbelt, MD 20771, USA. (richard.ray@nasa.gov) 

E. D. Zaron, Department of Civil and Environmental Engineering, Portland State University, P.O. 

Box 751, Portland, OR 97207-0751, USA. (zaron@cee.pdx.edu) 

D R AFT June 21, 2011, 2:22pm D R AFT 



X-2 RAY AND ZARON: NON-STATIONARY INTERNAL TIDES 

Temporal variability of the internal tide is inferred from a 17-year combined 

7 record of Topex/Poseidon and Jason satellite altimeters. A global sampling of 

B along-track sea-surface height wavenumber spectra finds that non-stationary vari-

9 ance is generally 25% or less of the average variance at wavenumbers charac-

10 teristic of mode-l tidal internal waves. With some exceptions the non-stationary 

11 variance does not exceed 0.25 cm2 . The mode-2 signal, where detectable, con-

12 tains a larger fraction of non-stationary variance, typically 50% or more. Tem-

13 poral subsetting of the data reveals interannual variability barely significant com-

14 pared with tidal estimation error from 3-year records. Comparison of summer 

15 vs. winter conditions shows only one region of noteworthy seasonal changes, 

16 the northern South China Sea. Implications for the anticipated swar altime-

17 ter mission are briefly discussed. 
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