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The effect of MSTID on the phase differenece measured by satellite-born L-band INSAR
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[1] Geosciences, Kyoto Univ.; [2] Dept. of Geophysics, Kyoto Univ.

We examined the influence of Medium Scale Travelling lonospheric Disturvance(MSTID) on radiowave phase difference
measured by satellite-born L-band INSAR. Advanced Land Observation Satellite(ALOS) is equiped with Phased Array L-band
Synthetic Apperture Radar(PALSAR). ALOS flies in a Solar-Synchronous Orbit about 700km in altitude and 99 minutes in
period. And it observes the same point every 46 days in the same direction. InSAR technique is used which measures pha
difference of backscattered radiowaves between a pair of observation at the same point at two different days to estimate sla
component of land deformation. Large scale structures of the radiowave phase difference measured by PALSAR had bee
observed frequently. In a remarkable case, the gradient of the difference is 4pi in 200km of the horizontal distance with 46 day:
of observational interval. 4pi of the PALSAR phase difference corresponds to about 40cm of the land deformation. Phase o
radiowave depends on electron density along the path. Neglecting the effects of geomagnetic field and collisions, and supposit
that radiowaves propagate in a straight path, phase difference between the two PALSAR observation time can be put into
proportional form to TEC(Total Electron Content) difference. Total Electron Content represents integral electron density along
the path. 17TECU(TEC Unit:10e16/of TEC difference would cause about 5pi of phase difference which corresponds to 60cm
of land deformation in slant direction. 1TECU is typical value for the TEC deviation of MSTID. In this study, phase difference
observed by PALSAR InSAR and TEC observed by GPS receivers were compared to investigate the influence of MSTID on
phase difference of INSAR. GPS data is by courtesy of Geospacial Information Authority of Japan. Phase difference data ove
the Okayama-Muroto region of 70km width by 200km length was used. The data were derived from phase pairs taken betwee
2006 and 2010. TEC data estimated by GPS receivers was used over the corresponding region and at the corresponding tir
Large scale structure of phase difference were compared to that of TEC. Then, directions of large scale structure in those da
corresponded well to each other. Deviations within the region of interest also corresponded well to each other. And observe
phase difference were in good accord with estimated phase difference. Based on these results, we concluded that MSTID exe
effect on large scale gradient structure in phase difference taken with INSAR.
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