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Ice ocean interactions

• Grounding lines of the Siple Coast ice streams 
• Instrumentation  

– Broadband profiling radar 
– phase sensitive profiling radar 
– Array radar 

• Field work
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Ground Radar
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Bandwidth 300 MHz
Sampling Rate 1 GHz 
Center Freq 750 MHz
Power 5W
Sensitivity 145 dB
Tx/Rx 2/6 Ping-Pong



For John and Michelle

6

Annual Progress Report 
Center for Remote Sensing of Ice Sheets 

 
 
 

15 
 

were comprised of North/South transects and East/West transects.  The field team also conducted 
excavations to map the location of the vertical and horizontal ice structures over a smaller survey 
area. A photograph the system during setup and test operations in Kansas is shown in Figure 
13(a). A photograph of the system being pulled by a snowmobile during survey operations at 
Summit camp, Greenland is shown in Figure 13(b). Sample preliminary results obtained from 
radar data are shown in Figure 13(c). These results reveal internal layers in the upper part of the 
ice sheet and the presence of some vertical flow channels. The data are currently being further 
processed and analyzed at CReSIS. 
 
Measurements of Snow Cover Over Land 
We took a recent opportunity to conduct local measurements on snow over land using both the 
Snow Radar and the Ku-band radar altimeter. To obtain the best chirp linearity performance, we 
adapted the airborne version of these two radars for surface operation. The antennas were 
mounted on a simple wood sled structure. The radars were first operated in nadir-looking mode 
for snow thickness measurements along 100-m lines of undisturbed snow. Next, we collected off-
nadir radar measurements at select locations at different angles (up to 70 degrees) for three 
different polarizations: V-V, H-H, and H-V. We assumed that the backscattering obtained for H-V 
will be same as for V-H, so we did not collect data for V-H. These measurements were conducted 
a part of two Ph.D. dissertations and the data will be used to estimate snow water equivalent 
(SWE) and snow density from radar data employing a technique similar to that used by Rott et al. 
[6]. The inversion of radar data to estimate SWE would reduce the need for extensive in-situ snow 
density measurements required to convert radar measured electrical range into snow thickness 
or depth.  
 
Figure 14(a) shows a photograph of the measurement setup being operated by a CReSIS doctoral 
student. Figure 14(b) shows a photograph of an in-situ measurement verifying the snow cover 
thickness. Figure 14 (c) and 14 (d) show preliminary results obtained from radar data in nadir-
looking mode operating over two different frequency ranges: 2-8 GHz and 12-18 GHz, 
respectively. The air/snow 
and snow/land interfaces 
are clearly resolved using 
both frequency bands. The 
data are currently being 
processed for further 
analysis. 
 
Ice Shelf Measurements in 
Antarctica 
In the last annual report we 
provided an update on the 
upgrades completed on the 
Accumulation Radar and 
described the modifications 
done to support surface 
operation as a part of a 
NSF-funded field 
experiment around the 
Pirrit Hills in Antarctica 
(2012/2013). This year we 

 
Figure 15: Photograph of the Accumulation radar setup for melt-rate 
measurements in Antarctica. 



Cresis DC3 2013/14 coverage
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Repeatable
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Phased-array phase radar

• Broadband, high power 
– 1 km of ice shelf 
– Array processing will increase gain 

• Array of 6 receivers, 2 transmitters 
– swath processing (AGU?) 

• Phase stability 
– cm repeatability
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