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Data Format Documentation 
 
Instrument:  Micro rain radar 2nd generation (MRR2), IPHEx 
 
Overview: 

 
This dataset contains measurements by the MRR (2nd generation; Peters 
2005) during the Integrated Precipitation and Hydrology Experiment (IPHEx), 
which took place in western North Carolina during the spring of 2014.  A total 
of four MRRs were deployed, some co-located with other instruments (Table 
1).  The dataset covers the period of April 22, 2014 through June 16, 2014, 
but each MRR deployed may not contain data during the entirety of this 
period. Two MRRs remained deployed through October 17, 2014 and data 
from these are also included in this dataset.  Also note that some of the 
MRRs were moved to different locations during the campaign (Table 1).  The 
MRR instruments which collected the dataset described herein are owned 
and operated by the National Aeronautics and Space Administration (NASA), 
and their participation in this experiment was funded by NASA’s Global 
Precipitation Measurement Mission (GPM) Project Office. 
 

 
 
Data Organization: 
 
The MRR2 data set is contained within daily tar archives.  The daily archive is 
named with the following convention, 
 

iphex_MRR2-[sn]_[date]_[site]_[latitude_longitude].tar 
 
    where [sn] = MRR2 identifier 
 [date] = YYYYmmDD (e.g., 20110422) 
 [site] = name of MRR site 
 [latitude_longitude]=geographic location of instrument 

 (e.g., N363442.07_W0972640.90 is North 36°34’42.07” and West 
97°26’40.90”) 

 
and consists of ASCII formatted files containing measurements of the received 
spectral power and parameters derived from the measurements.   
 
The following files may be contained within the tar archive and follow a similar 
naming convention, but these files have been compressed with gzip: 
 
• *.pro.gz:  (i.e., processed or instantaneous  data) spectral reflectivity 

corrected for noise and attenuation, drop size distribution, spectral 
drop density, fall velocity, attenuation, radar reflectivity, and integral 
rainfall parameters (e.g., rain rate, liquid water content) derived from 
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one raw spectrum (methods described in Peters et al. 2005 and Peters 
et al. 2010) 

• *.ave.gz:  (i.e., averaged data) contains the same parameters as the 
processed data derived except from multiple raw spectra integrated 
over 60 seconds  

 
The following raw data files recorded by the MRR are not contained within the tar 
archive, but they have compressed with gzip: 

 
• *.raw.gz:  (i.e., raw data or raw spectrum) raw mean spectral power received 

by the radar over 10 seconds for each height step 
 
 
 
File Format: 
 
Format of each file in MRR data set: 
 
Level 0:  raw spectrum data (*.raw) 
 
Format:  ASCII   
 
Format of each line:   
SEE APPENDIX 
 
Level 1:  processed or instantaneous data (*.pro) 
 
Format:  ASCII   
 
Format of each line:   
SEE APPENDIX 
 
Level 2:  averaged data (*.ave) 
 
Format:  ASCII 
 
Format of each line:   
SEE APPENDIX 
 
 
 
 
Disclaimer: 

Since the derived fields (e.g., attenuation, radar reflectivity, rain rate, liquid 
water content) in level 1 and 2 data assume rain and no vertical wind, caution 
should be used when using these derived fields if any snow may have been 
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falling or in the presence of strong vertical motions (Peters et al. 2005).  
Attenuation correction is only performed for PIA ≤ 10 dB (Peters et al. 2010). 

 
 
References: 
 
Peters, Gerhard, Bernd Fischer, Hans Münster, Marco Clemens, Andreas 
Wagner, 2005: Profiles of Raindrop Size Distributions as Retrieved by Microrain 
Radars. J. Appl. Meteor., 44, 1930–1949.  
doi: http://dx.doi.org/10.1175/JAM2316.1  
 
Peters, Gerhard, Bernd Fischer, Marco Clemens, 2010: Rain Attenuation of 
Radar Echoes Considering Finite-Range Resolution and Using Drop Size 
Distributions. J. Atmos. Oceanic Technol., 27, 829–842.  
doi: http://dx.doi.org/10.1175/2009JTECHA1342.1  
 



NASA GPM GV in IPHEx  Last Updated:  March 30, 2015 
April 2014 – June 2014   
 

4 

Table 1  MRR2 locations during IPHEx.  Instruments co-located with or clustered around each MRR2 are indicated in parenthesis. 

MRR2 (co-located instruments) Dates Site Latitude Longitude Altitude 
(m) 

MRR2-01 (2DVDsn37;Pluvio;ACHIEVE) 2014-04-25 to 2014-05-07 Maggie Valley N35°31’11.28” W83°05’41.15” 913 
MRR2-01 (2DVDsn35) 2014-05-08 to 2012-06-16 Polk Co. EMA Tower N35°17’34.29” W82°10’14.52” 325 
MRR2-02 2014-04-28 to 2014-10-16 Mt. Pisgah N35°25’32.82” W82°45’26.28” 1729 
MRR2-03 (2DVD) 2014-04-22 to 2014-06-16 Green Creek VFD N35°13’35.71” W82°03’23.41” 306 
MRR2-03 2014-06-17 to 2014-10-17 Maggie Valley N35°31’11.28” W83°05’41.15” 913 
MRR2-04(2DVDsn36) 2014-04-23 to 2014-06-16 Edneyville Elementary N35°22’22.19” W82°22’11.96” 670 

2DVD=2D-Video Disdrometer;  
ACHIEVE=Aerosol-Cloud-Humidity, Interactions Exploring & Validating Enterprise (http://smartlabs.gsfc.nasa.gov/instruments_achieve.php) 
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APPENDIX 
 
 
 
 
 

The pages included in this Appendix are taken from the MRR-2 User Manual 
(METEK GmbH 2008) with expressed written consent of METEK GmbH. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

METEK GmbH, 2008:  MRR-2 Micro rain radar User Manual.  METEK GmbH, 
Elmshorn, Germany, 46 pp. 
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