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Objectives

Å Acquire time series of the permafrost reflection power.

Å Establish the relation between reflection power variations and changes of land 

properties.

Station Setup

Å The reflectometry station is located on the top of  Zeppelin Mountain and 

around 511 m above the sea level.

Å A GORS receiver, which contains the master and slave channels, is operated 

by GFZ since 2013.

Å The GORS receiver outputs in-phase (I) and quad ïphase (Q) accumulations at 

200 Hz.

Å The up-looking RHCP patch antenna and a horizontal-looking LHCP antenna 

are used to track reflected signals. 

Å Eight recurring reflection events (of PRN 2, 12, 14, 17, 18 ,20, 25, and 28) are 

tracked in North - Western direction.

Å The grazing angle is between 2Áand 10Á. Therefore, the received signal from 

RHCP antenna is used in this study.

Fig. 1. Specular reflection points of the eight reflection events at elevation of 6°on 

2014/03/01

Method

Å A characteristic frequency f of signal power oscillations can be modelled 

depending on the satellite elevation E and the height difference h between the 

receiver and reflecting surface:
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Å A spectral retrieval[1,2] is used to retrieve the differential Doppler shift of the 

reflected signal w.r.t to the direct signal.

Conclusion

Å Land and sea reflections can be separated from the spectral analysis.

Å According to the different behaviors of Doppler shifts, the eight reflection 

events can be categorized into two clusters.

Å Azimuth drifts need to be considered when analyzing reflected power 

variations.

Å Reflected power variations are observed from Azimuth - Doppler maps.

Å No significant power variations are observed from the time series over 

permafrost area. 

Results

ÅDaily Elevation ïDoppler Map

The I component shows a high power level, representing the reflection             

signature. The Q component shows a much lower power level, recorded as the 

background noise.

Fig. 2. Elevation - Doppler maps of I and Q accumulations of PRN 18 on 

2014/12/31.

ÅAnnual Azimuth ïDoppler Map

Considering the azimuth drifts of the reflection tracks, azimuth is set as X-axis 

rather than the day of the year.

Fig. 3. Azimuth - Doppler maps of PRN 2 and 18 at elevation of 6Áin 2014. 

According to different distributions of Doppler shifts, the eight reflection events 

are separated into two clusters. Cluster 1 includes PRN 2, 12, 14, and 17, which 

are close to the mountain. Cluster 2 includes PRN 18, 20, 25, and 28, which are 

close to the coast.

ÅTime ïAzimuth ïPower Map

Fig. 4.  Average power variations of the specified Doppler belts (as shown in Fig. 3) 

of the eight reflection events at elevation of 6°in 2014.
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