
RELAMPAGO RMA1 Dataset 
 
Technical Contact: Federico Renolfi, INVAP (​frenolfi@invap.com.ar​) 
Science Contacts: Paola Salio (UBA, ​salio@cima.fcen.uba.ar​) and Steve Nesbitt (UIUC, 
snesbitt@illinois.edu​) 
 
Summary: ​This data set contains data from the Radar Meteorologico Argentino - 1 (RMA1)              
C-Band dual-polarization Doppler radar in Cordoba city, Cordoba, Argentina during the           
RELAMPAGO field campaign. These data are in ​CFRadial format and an initial data quality              
check has been performed on the data. Radar operations and strategy were designed between              
Argentinian National Weather Service (SMN), INVAP S.E and RELAMPAGO scientists. 
 
Required acknowledgement in presentations and publications: ​RMA1 data was provided          
by Secretaría de Infraestructura y Política Hídrica, Subsecretaria de Obras Hidráulicas,           
Ministerio de Obras Públicas of the Argentinean National Government framed within           
SINARAME Project. The SINARAME project is an Argentinean effort to expand the radar             
network over the whole country.  
 
Radar system:​ This radar - RMA1 - is a C-Band, Doppler, dual-polarization radar, located on a 
35 m tower at the Universidad Nacional de Córdoba. 
 
Radar location: 
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Image of the RMA1 radar taken on 7 June 2016 (photo credit: Steve Nesbitt). 
 

 
Aerial Image of the RMA1 (photo credit: Universidad Nacional de Córdoba) 
 



Table of RMA1 Technical Specifications: 

 
 
 
File history:​ These files were obtained from Sistema Nacional de Radares Meteorológicos 
(SINARAME) Operation Centre located at  Servicio Meteorologico Nacional and converted from 
BUFR to cfradial format using RadxConvert at the University of Illinois at Urbana-Champaign.  
 
Fields in the files: 
TH Total Reflectivity (uncorrected/unfiltered) at horizontal polarization [dBZ] 
TV Total Reflectivity (uncorrected/unfiltered) at vertical polarization [dBZ] 
DBZH Reflectivity factor (noise corrected/clutter filtered) at horizontal polarization [dBZ] 
TDR Signal to noise ratio [dB] 
ZDR Differential reflectivity (noise filtered) [dB] 
RHOHV Cross correlation hv [unitless] 
PHIDP Differential phase shift [degrees] 
VRAD Doppler velocity at horizontal polarization [m s​-1​] 
VRADV Second trip echoes mask/map 
WRAD Spectral width at horizontal polarization [m​2​ s​-2​] 
WRADV Signal Quality Index [unitless] 
CM Clutter mask/map 
 



 
 
Please refer to the following table for filters applied to the RMA1 fields during RELAMPAGO: 
 

 
  



Scanning strategies: 
 
The cfradial files do not contain information on the scan strategies used, but by matching the 
elevation angles, maximum range, fields available, and resolution, you can obtain the radar 
parameters from the following tables. 
Strategy 200 was considered between October 1st 2018 to November 7th 2018 - 9UTC 
Strategy 301 was considered between November 7th 2018 9 UTC to the end of the sample. 
 
 
SCANNING STRATEGY 200 

 
 
 
 



 
 
 
 



 

 



 
 
SCANNING STRATEGY 301 

 



 



 

 



 
Calibration:​ ​Data is provided with the calibration and filtering applied by the data provider. 
Data includes ground clutter filter and noise and atmospheric attenuation compensation.  Low 
SNR cells had been masked out for some products. Please refer to the following table. 
 
Radar was calibrated before the RELAMPAGO Intensive Observational Period by INVAP SE. 
Antenna pointing, differential reflectivity and absolute reflectivity calibration were performed. 
 
Antenna pointing calibration: 

The offset correction for pointing bias applied before RELAMPAGO was computed over data             
recorded from August 3 to September 11, 2018. 

Antenna pointing Correction considering the sun: Date and time: Sep-11, 2018 18:47:02 UTC,             
Azimuth Bias: -1.19°, Elevation Bias: -0.65°. 

Residual Antenna pointing Correction: Date and time: Sep-11, 2018 21:07:41 UTC, Azimut Bias:             
0.01°, Elevation Bias:  0.05°. 

After calibration more data was recorded. The following table includes the complete dataset. 

Date UTC Azimut Bias  Elevation Bias 
2017-11-15      19:40 -1.12 -0.58 
2018-08-03      20:58 -1.22 -0.66 
2018-08-04      13:38 -1.26 -0.57 



2018-08-04      18:39 -1.20 -0.75 
2018-09-11      19:10 -1.19 -0.65 
2018-09-11      21:07 0.01 0.05 
2018-10-02      18:59 0.06 0.06 
2018-10-03      14:56 -0.13 -0.02 
2018-10-03      17:51 0.07 0.10 
2019-04-17      15:09 -0.11 0.07 
2019-04-17      15:34 -0.09 0.00 
2019-05-29      18:07 -0.02 0.01 

 

 

Differential reflectivity calibration by vertical pointing 

The offset correction for ZDR bias applied before RELAMPAGO was computed over data             
recorded from September 13 to October 3, 2018. 

ZDR correction: Date and time: October 3, 2018; ZDR Bias [dB]: 0.99113; Bias deviation ZDR                
[dB]: -16.3; Accuracy of bias estimation ZDR [dB]: 0.008 

Residual ZDR verification: ​Date and time: October 18, 2018; ZDR Bias [dB]: 0.06; Bias              
deviation  ZDR [dB] -17.8; Accuracy of bias estimation ZDR [dB]: 0.01 

After calibration more data was recorded. The following table includes the complete dataset. 

Date UTC ZDR bias [dB] 

2018-09-13 00:03:50 0.99360 

2018-09-13 00:15:53 1.00080 



2018-09-13 00:28:00 1.00670 

2018-09-13 00:40:08 1.01150 

2018-09-13 00:52:16 1.00740 

2018-09-13 01:04:24 1.01190 

2018-09-13 01:16:32 1.26640 

2018-09-13 01:28:40 0.99611 

2018-09-13 01:40:48 0.88322 

2018-09-13 02:05:03 0.99694 

2018-09-13 02:17:11 1.02250 

2018-09-13 02:29:19 1.00650 

2018-09-13 02:41:26 0.97348 

2018-09-13 02:53:34 0.91985 

2018-09-13 03:05:42 0.92975 

2018-09-13 03:17:50 0.91951 

2018-09-13 03:29:58 0.89142 

2018-09-13 03:42:06 0.84193 

2018-09-13 03:54:13 0.80497 

2018-09-13 04:06:21 0.84041 

2018-09-13 04:18:29 0.87533 

2018-09-13 04:30:37 0.88699 

2018-09-13 04:42:45 0.89231 

2018-09-13 04:54:52 0.94383 

2018-09-13 05:07:00 0.91188 

2018-09-13 05:19:08 0.88749 



2018-09-13 05:31:16 0.93101 

2018-09-13 05:43:23 0.96550 

2018-09-13 05:55:31 0.92321 

2018-09-13 06:07:39 0.91099 

2018-09-13 06:19:47 0.90463 

2018-09-13 06:31:54 0.90405 

2018-09-13 06:44:02 0.96925 

2018-09-13 06:56:10 0.92359 

2018-09-13 07:08:18 0.90453 

2018-09-13 07:44:41 0.94803 

2018-09-13 07:56:49 1.00290 

2018-09-13 08:08:57 0.98833 

2018-09-13 08:21:05 1.00500 

2018-09-13 08:33:12 1.02350 

2018-09-13 08:45:20 1.04560 

2018-09-13 08:57:28 1.00530 

2018-09-13 09:09:36 0.98298 

2018-09-13 09:21:44 0.94469 

2018-09-13 09:33:53 0.88881 

2018-09-13 09:46:01 0.92963 

2018-09-13 09:58:09 0.95953 

2018-09-13 10:10:17 0.93206 

2018-09-13 10:22:25 0.95610 

2018-09-13 10:34:33 0.98515 



2018-09-13 10:46:41 0.99866 

2018-09-13 10:58:49 1.03490 

2018-09-13 11:10:57 1.04690 

2018-09-13 11:23:05 1.05260 

2018-09-13 11:35:13 1.02210 

2018-09-13 11:47:21 0.99313 

2018-09-13 11:59:28 1.00780 

2018-09-13 12:11:36 0.95142 

2018-09-13 12:23:44 0.99714 

2018-09-13 12:35:53 0.99763 

2018-09-13 12:48:00 1.01380 

2018-09-13 13:00:08 1.05390 

2018-09-13 13:12:16 1.05080 

2018-09-13 13:24:24 1.07250 

2018-09-13 13:36:32 1.10580 

2018-09-13 13:48:40 1.10070 

2018-09-13 14:00:48 1.07880 

2018-09-13 14:12:56 1.08210 

2018-09-13 14:25:04 1.09170 

2018-09-13 14:37:12 1.09020 

2018-09-13 14:49:19 1.06950 

2018-09-13 15:01:27 1.09050 

2018-09-13 15:13:35 1.07280 

2018-09-13 15:25:43 1.07060 



2018-09-13 15:49:59 1.15870 

2018-09-13 16:02:07 1.14250 

2018-09-13 16:14:15 1.07480 

2018-09-14 01:51:25 1.06740 

2018-09-14 05:41:55 1.09810 

2018-09-16 09:04:01 0.93311 

2018-09-16 09:28:17 1.01570 

2018-09-16 09:40:25 0.92373 

2018-09-16 09:52:33 0.85132 

2018-09-16 10:04:41 0.85079 

2018-09-16 10:28:57 0.88740 

2018-09-16 10:41:05 1.05090 

2018-09-16 10:53:13 1.04120 

2018-09-16 18:34:36 0.94079 

2018-09-16 18:46:44 0.92600 

2018-09-16 18:58:57 0.96175 

2018-09-16 19:11:00 0.95722 

2018-09-16 19:23:12 0.92144 

2018-09-16 19:35:25 0.84559 

2018-10-11 00:10:35 0.07597 

2018-10-11 00:46:32 0.07556 

2018-10-11 01:22:30 0.07791 

2018-10-11 02:34:04 0.05551 

2018-10-11 04:21:55 -0.05286 



2018-10-11 04:57:53 0.04632 

2018-10-11 06:09:47 0.12334 

2018-10-11 14:08:51 0.00614 

2018-10-11 15:20:46 0.11073 

2018-10-11 16:51:37 0.06779 

2018-10-11 17:27:35 0.10245 

2018-10-11 18:03:32 -0.00709 

2018-10-11 19:38:46 0.00404 

2018-10-11 21:40:51 0.05643 

2018-10-12 01:52:32 0.17568 

2018-10-14 10:33:12 0.20059 

2018-10-14 11:45:07 0.11189 

2018-10-14 13:32:59 0.09613 

2018-10-14 14:08:55 0.22636 

2018-10-14 16:32:57 0.12624 

2018-10-18 13:59:37 -0.03236 

2018-10-18 14:35:42 0.04425 

2018-10-18 15:47:52 -0.02157 

2018-10-18 16:59:26 -0.00007 

2018-10-18 17:35:23 0.02639 

2018-10-18 18:11:20 0.07333 

2018-10-19 12:09:45 0.08240 

2018-10-19 13:57:36 0.00584 

2018-10-19 14:33:28 0.01522 



2018-10-19 15:45:23 0.04116 

2018-10-19 16:21:20 0.07668 

2018-10-26 01:00:26 0.06008 

2018-10-26 01:36:24 0.09048 

2018-10-26 02:12:22 -0.14848 

2018-10-26 02:48:19 -0.01521 

2018-10-26 03:24:17 -0.07800 

2018-10-26 04:00:15 -0.14847 

2018-10-26 04:36:12 -0.28700 

2018-10-26 05:12:09 0.01462 

2018-10-26 06:24:03 0.11943 

2018-10-26 07:00:01 0.09688 

2018-10-26 07:35:58 -0.00958 

2018-10-26 08:47:53 -0.01890 

2018-10-27 19:16:59 0.05512 

2018-10-28 07:18:38 0.12072 

2018-10-28 07:54:23 -0.16815 

2018-10-30 02:19:19 0.04261 

2018-10-30 02:55:24 -0.01803 

2018-10-30 15:31:05 0.03821 

2018-10-30 16:07:05 -0.19076 

2018-10-31 02:55:28 0.08370 

2018-10-31 03:31:25 0.04900 

2018-10-31 04:07:21 0.09318 



2018-10-31 11:54:44 0.05083 

 

 

Absolute Reflectivity Calibration 

Date and time: 2018-10-02 

Reflectivity Bias [dBZ]: 2  

Time covered:​ ​From October 6th. 2018 to April 1st 2019. 
 
 
 
APPENDIX. 

Users must agree to the following End User Licence Agreement before they use the data.               
Please sign the agreement at NCAR EOL’s RELAMPAGO data access website before            
using the data. Also, note the presentation/publication acknowledgement on the first           
page of this document when using the data. 

 ​END USER LICENSE AGREEMENT 

RMA1 Products 

1. Qualified Project End Users. ​In order to access the SINARAME RMA 
Cordoba radar Products ("RMA1 Products") solely for research and educational 
purposes in the RELAMPAGO-CACTI international field campaign (the 



"Project"), "You," as a qualified Project End User, must review and agree to the 
terms and conditions set forth in this Agreement, by formal acceptance at the 
end of the Agreement.  

2. Scope of Use. ​The University Corporation for Atmospheric Research (UCAR)         
hereby permits you non-exclusive access to the following RMA1 Products:          
weather sensor data and information that results from the processing of the            
signals received by the RMA1 radar, in the form of pictures, charts, text,             
reports or radar data files. This data set has been generated with a custom radar               
configuration specifically defined by the Argentine National Weather Service         
(SMN) for the RELAMPAGO-CACTI international field campaign, and has         
been reformatted from its original form to better fit RELAMPAGO-CACTI          
needs. You may use these RMA1 Products only in the context of the Project. 

You agree not to use the RMA1 Products for benchmarking comparisons with            
other weather radar sensors, without prior written consent by a Secretaría de            
Infraestructura y Política Hídrica, Ministerio de Obras Públicas de la Nación           
Argentina” (SIPH) authorized representative. An INVAP S.E. representative        
(RMA1 manufacturer) must be involved during the benchmark process to          
ensure proper data interpretation, proper analysis techniques and the         
appropriateness of the selected dataset to be used in comparisons.  

The SIPH is a third party beneficiary of this Agreement and may enforce its              
terms in any court having jurisdiction. However, SIPH has no obligations to            
you under this Agreement. 

You agree to acknowledge SIPH as the origin of the data in any publication              
arising out of use of the data and further agree to provide SIPH and INVAP               
S.E. with a copy of the publication, upon request. 

3. Restriction on Use. ​You shall not reproduce, distribute, redistribute, publish,         
license, transfer, assign, sell, disclose to or otherwise forward the RMA1           
Products or any associated data, software, documentation or other information          
to any third party, including subsidiary companies, without the prior written           
consent of SIPH. Other qualified Project End Users who have agreed to these             
terms and conditions are an exception to this restriction on use. 

4. Termination. ​This Agreement automatically terminates at the end of the         
Project. You may also terminate this Agreement at any time and UCAR may             
terminate it upon 30-days written notice to You. UCAR may also terminate this             
Agreement and your access immediately if you violate any of the terms of this              



Agreement. Sections 3 through 7 of this Agreement shall survive such           
termination. 

5. NO WARRANTIES. ​THE RMA1 PRODUCTS AND DATA, ARE       
PROVIDED "AS IS, WHERE IS, WITH ALL FAULTS." SIPH, SMN, INVAP           
S.E. AND THE UNIVERSITY CORPORATION FOR ATMOSPHERIC       
RESEARCH (UCAR) HEREBY NEGATE AND EXPRESSLY DISCLAIM       
ANY AND ALL REPRESENTATIONS AND WARRANTIES, EXPRESS       
AND/OR IMPLIED, WITH RESPECT TO THE RMA1 PRODUCTS AND         
DATA, INCLUDING, WITHOUT LIMITATION, ALL     
REPRESENTATIONS AND WARRANTIES WITH RESPECT TO ITS       
AVAILABILITY, FITNESS FOR ANY PARTICULAR PURPOSE,      
MERCHANTABILITY, ACCURACY, COMPLETENESS, QUALITY OR     
USEFULNESS. YOU ACKNOWLEDGE THAT ANY USE OF AND/OR        
RELIANCE ON THE DATA IS AT YOUR OWN RISK. UNDER NO           
CIRCUMSTANCES, INCLUDING NEGLIGENCE, SHALL SIPH, SMN,      
INVAP S.E. OR UCAR BE LIABLE FOR ANY DAMAGES, WHETHER          
DIRECT, INCIDENTAL, SPECIAL, INDIRECT OR CONSEQUENTIAL      
DAMAGES INCLUDING LOST REVENUE, PROFIT OR DATA,       
WHETHER IN AN ACTION IN CONTRACT OR TORT ARISING OUT OF           
OR RELATING TO THE USE OF OR INABILITY TO USE THE RMA1            
PRODUCTS OR DATA. 

6. During the data collection campaign for the RELAMPAGO-CACTI project, the          
RMA1 radar used a particular operational configuration, different from the rest           
of the radars of the SINARAME network. This specific configuration was           
defined as a tradeoff on the requirements for radar operational use and the             
requirements of the scientists of the RELAMPAGO-CACTI project. The         
quality requirements for scientific use are contrasted with the speed of data            
update required for operational use, so this particular configuration was reached           
with a compromise between both requirements and it should be understood that            
both the final quality of the data and the operational availability was            
conditioned accordingly. 

7. Hold Harmless. ​You accept all responsibility and liability for use of the           
RMA1 Products and Data, and You agree to hold SIPH, SMN, INVAP S.E. and              
UCAR harmless from any claims, losses or damages, including legal fees,           
resulting from Your use of the RMA1 Products and Data. 

8. Governing Law - Courts.​ ​All disputes between the Parties in connection with            
or arising out of the existence, validity, performance and termination of this            
EULA (or any terms thereof) shall be settled in good faith by the Parties within               
thirty (30) days from the date of a written notice from one Party to the other                



Party of the existing dispute. This EULA shall be governed and construed in             
accordance with the laws of the Republic or Argentina without regard to            
conflicts of law principles therein, and the National Commercial Courts of the            
City of Buenos Aires shall have exclusive jurisdiction. 

9. Acknowledgments.​ The following legend should be used in the        
acknowledgements section of any publication: “RMA1 data and sensor         
information was provided by “Secretaría de Infraestructura y Política Hídrica,          
Ministerio de Obras Públicas” of the Argentinean National Government and          
INVAP S.E. framed within the SINARAME Project. The National System of           
Weather Radars (Sistema Nacional de Radares Meteorológicos, SINARAME)        
project is an Argentinean effort to expand the radar network over the whole             
country.” 

I accept and agree to these terms. Further, I represent and warrant that I have               
full right, power and authority to enter into this Agreement and to execute this              
Agreement for and on behalf of myself and my employer. 


