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1 DATA DESCRIPTION 

 Parameters 

This data file contains relative power observations (in decibels, dB) from the University of Waterloo 

Scatterometer (UWScat). 

 File Information 

1.2.1 Format 

Data are formatted as plain text (.txt) and MUE (.mue) files.  Both text and MUE files can be 

opened with any software that reads plain text (e.g. Microsoft Word, Microsoft Notepad, TextEdit). 

Extensible Markup Language (.xml) files with associated metadata are also provided. 

1.2.2 File Contents 

One MUE file is provided for each scan. From top to bottom, each MUE file contains the following 

information: 

• the number of azimuth sweeps 

• list of elevation angles used in the scan 

• estimate of the peak range for each elevation angle  

• near field-corrected Mueller matrices for each elevation angle 

• near field-corrected Normalized Radar Cross Sections (NRCS) for the following 

polarizations: 

o HH = horizontal transmit, horizontal receive 

o VV = vertical transmit, vertical receive 

o HV = horizontal transmit, vertical receive 

o VH = vertical transmit, horizontal receive 

One UWScat scan produces thirteen text files. Each text file contains the range profiles from a 

specific elevation angle and the following six columns of data:  

1. count 

2. range from the antenna (m) 

3. relative power - VV (dB) 

4. relative power - HH (dB) 

5. relative power - VH (dB) 

6. relative power - HV (dB) 
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1.2.3 Sample File 

Figure 1 shows a sample range profile (text file). For a sample MUE file, 

see the SnowEx17 UWScat MUE README file on the technical references tab. This is the same 

README file referenced in each MUE file header. 

 
Figure 1. Sample data from file SnowEx17_UWScat_20170221-232231-Ku-

N_25_Range_Profile.txt. 

1.2.4 Directory Structure 

Data files are organized into folders based on the date of the scan start time (Figure 2). Within 

each folder, one MUE, one XML, and 13 text files are available for each UWScat scan (Figure 3). 

https://nsidc.org/
https://nsidc.org/sites/nsidc.org/files/technical-references/SnowEx17%20UWScat%20MUE%20README%20file.pdf
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Figure 2. Directory structure for SnowEx17 Ground-Based UWScat Ku- and X-Band Frequency Modulated 

Continuous Wave Radar. 

 
Figure 3. Files available for each UWScat scan. 
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1.2.5 Naming Convention 

Text files utilize the following naming convention: 

SnowEx17_UWScat_[yyyymmdd]-[hhmmss]-[??]-[b]_[##]_Range_Profile.txt 

Table 1. Text File Naming Conventions 

Variable Description 

SnowEx17_UWScat Short name for SnowEx17 Ground-Based UWScat Ku- and X-Band 

Frequency Modulated Continuous Wave Radar 

yyyymmdd Year, month, day of acquisition 

hhmmss Hour, minute, second of start time, in Coordinated Universal Time (UTC) 

?? Frequency of scan (Ku or X) 

b Beam mode (N = narrow, F = flood) 

## Elevation angle of scan in degrees (typically between 25° and 62°) 

Examples: 

SnowEx17_UWScat_20170225-001850-X-N_37_Range_Profile.txt 

SnowEx17_UWScat_20170225-001850-X-N_40_Range_Profile.txt 

SnowEx17_UWScat_20170225-001850-X-N_43_Range_Profile.txt 

1.2.6 MUE files utilize the following naming convention: 

SnowEx17_UWScat_[yyyymmdd]-[hhmmss]-[??]-[b].mue 

Table 2. MUE File Naming Convention 

Variable Description 

SnowEx17_UWScat Short name for SnowEx17 Ground-Based University of Waterloo 

Scatterometer (UWScat) Ku- and X-Band Frequency Modulated 

Continuous Wave Radar 

yyyymmdd Year, month, day of acquisition 

hhmmss Hour, minute, second of start time in UTC 

?? Frequency of scan (Ku or X)  

b Beam mode (N = narrow, F = flood) 

Examples: 

SnowEx17_UWScat_20170225-001850-X-N.mue 

SnowEx17_UWScat_20170225-172726-Ku-N.mue 

SnowEx17_UWScat_20170225-174035-Ku-F.mue 

https://nsidc.org/
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Since file names include the scan start time in UTC, there are instances when sequential scans at 

the same site were recorded on different dates. For example, the scans from 21 February 2017 

have file names which reflect the following start times: 

• Ku-band scan: 2017/02/21 23:22:31 UTC 

• X-band scan: 2017/02/22 00:07:22 UTC 

1.2.7 File Size 

Text files are approximately 19 KB. 

MUE files range between approximately 3.4 KB and 13 KB.  

The complete set of MUE files is approximately 84 KB; the complete set of text files is 

approximately 4 MB. 

The total data set is approximately 4.1 MB. 

 Spatial Information 

1.3.1 Coverage 

Northernmost Latitude: 39.05385° N 

Southernmost Latitude: 39.01764° N 

Easternmost Longitude: 108.03255° W 

Westernmost Longitude: 108.09457° W 

1.3.2 Resolution 

30 cm  

 Temporal Information 

1.4.1 Coverage 

Data were collected between 21 February and 25 February 2017. 
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2 DATA ACQUISITION AND PROCESSING 

 Background 

The scatterometer data includes operation parameters used during data acquisition; Mueller 

matrices for each acquisition; the near field-corrected NRCS in VV, VH, HV, and HH polarizations; 

and range profiles for each scan. The Mueller matrices can be used to generate polarization 

responses (e.g. polarization histograms), while the NRCS can be used for modeling and for 

comparisons with other studies.  

 Acquisition 

 
Figure 4. Illustration of the University of Waterloo Scatterometer (UWScat) field set-up. The azimuth 

angle (ϴ) is drawn in blue, and the elevation angle (Φ) is drawn in red. 

Data were collected using the University of Waterloo Scatterometer (UWScat), shown in Figure 4. 

This ground-based instrument was mounted to a tripod on the snow surface, with the antenna 

positioned approximately two meters above the snow surface (when the elevation angle = 90°). 

The location of the scatterometer was marked by handheld GPS units.  

https://nsidc.org/
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The UWScat operated at the Ku-band (12 - 18 GHz) and X-band (8 - 12 GHz) frequencies over 

azimuth and elevation sweeps programed by the user(s). Ku- and X-band frequencies were 

scanned one at a time from the same position. Each scan took approximately 10 minutes to 

complete. Between scans, the radio frequency (RF) head was switched between Ku- and X-band 

frequencies; this explains why there is a time offset between scans at each site.  

All scans were performed in narrow-beam mode, except for the 25 February 2017 Ku-band scan, 

which recorded in both narrow- and flood-beam mode. In narrow-beam mode, a single antenna 

was used to send and receive signals; in flood-beam mode, separate antennas were used to send 

and receive signals, improving sensitivity at long distances. 

 Processing 

After acquisition, data were corrected using a calibration file (created at the time of data 

acquisition) and in-scene calibration targets. Additional post-processing included manually 

selecting the peak return for each range profile from within a user-specified range interval, using a 

Hanning window to reduce side lobes, subtracting system leakage by means of boxcar averaging 

and in-scene sky observations, and near-field reflectivity corrections (Sekelsky 2002). 

 Instrumentation 

2.4.1 Description 

University of Waterloo Scatterometer (UWScat) specifications are shown in Table 3. 

Table 3. UWScat Parameters 

Parameter Value 

Ku-narrow Far-Field Distance 5.44 m 

Ku-flood Far-Field Distance 3.03 m 

X-narrow Far-Field Distance 17.10 m 

Maximum Range 34.00 m 

3 RELATED DATA SETS 

Other SnowEx Data Sets 

4 RELATED WEBSITES 

NASA SnowEx Campaign 

https://nsidc.org/
https://nsidc.org/data/snowex
https://snow.nasa.gov/campaigns/snowex
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