
Radar Training: Ground Support

13 June, 2021

Primary responsibilities of Ground Radar Support:

1) Generate TDR software jobfiles and transmit them to the aircraft

̶ Initiates automated TDR data QC/synthesis software

2) Guide aircraft radar support through execution of scripts

3) Ensure TDR data QC/synthesis and transmission

̶ Resolve software/transmission issues with aircraft radar support

̶ Monitor arrival of files on the ground

4) Look at analyses. Assist LPS with mission science (e.g., pattern modifications)

Additional responsibilities of Ground Radar Support:

 Ensure Flight Director (FD) is made aware of mission-critical issues (via LPS)

 Communicate data/analysis issues to NWS operational partners
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Real-time Products

QC’d Doppler radials (target: EMC)
Assimilated into operational HWRF model

Analysis Data (target: NWS/NHC)
Ingested by AWIPS-II

Analysis Graphics (target: HRD)
Transmitted to AOML ftp

“Swath”

“Profile”
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 Dual flat-plate antennas

 Dual solid state transmitter/receiver

 Typical P-3 (G-IV) operating specs:
- Range gate: 75 (100) m 

- Pulse Repetition Freq: 2770 (3000) Hz

- Scan rate: 15 (12) rpm 

- Nyquist interval: ± 22 (24) ms-1

- Max unambiguous range: 54 (50) km

 Short/long pulse (P-3 TDR) to get 1st 3 km 

X-Band TDR System

~1.5 km

Flight Altitude 
~13-14 km

~0.5 km

Flight Altitude 
~3 km

P-3 G-IV

“Fore”/”Master”“Aft”/”Slave”



Testing the “Big 4” before the season
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JOBFILE APP

MTS

HEXCHAT

JOBFILE SUBMISSION



Obtaining key support documents
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Drive: HRD/Hurricane Field Program/2022/Training/Radar

(Fillable) Radar Scientist Form Ground Radar Support Guide



Setting up (before aircraft communication)

6/24

1) You’ll have an assigned back-up … have their # stored

2) Participate in pre-flight briefing 2 h before take-off, as needed

3) Load MTS to verify connection and aircraft visibility

4) Open the AOC_tdrJob folder on Google Drive

5) On HexChat join: #hrd (general HRD comms), #radar (radar 
support comms), #tdr-status (TDR instrument), #hrd-sweeps-
status (TDR sweep data), #hrd-status (disk usage & radar 
software), #hrd-scripts-status (EMC/HRD data transmission 
scripts), #n49-ine-corrections (G-IV INE corrections status)

6) Open browser tabs for 

̶ Analysis/AWIPS files: https://seb.omao.noaa.gov/pub/flight/radar/

̶ EMC files: https://www.aoml.noaa.gov/ftp/pub/hrd/gamache/emclist/

̶ Graphics: https://www.aoml.noaa.gov/ftp/pub/hrd/data/RTradar/2022/ 

7) Connect to Google Meets (video typically not used)



Setting up (ideally, before take off)
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 Aircraft radar scientist boards ~1 h before take-off 
 Set up may be interrupted by planeside briefing 

#hrd-status



Setting up (ideally, before take off)
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P-3 G-IV

#hrd-scripts-status



Once TDR is turned on (after take-off)
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#tdr-status

TDR now recording

Set visual/audible 
alerts for this 

channel!

#hrd-sweeps-status

NEW

 Remind aircraft radar support: 
Monitor TDR display & relay 
special wx conditions 



Once TDR is turned on (after take-off)
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 On the G-IV, INE corrections are computed using 10-min blocks 
of INE and GPS data

 INE corrections must exist for the entire analysis period, so 
carefully monitor #n49-ine-corrections

1810 means corrections are available for ~1800-1810 
…but not exactly… so caution is advised

If the analysis period ends at 1809, it is best to wait for 
the 1820 corrections to show up

#n49-ine-corrections



Before IP…
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Still collecting TDR data?
Data transfer scripts running?

 Join #carcah now for future Vortex Data Messages (VDMs) 



Before IP…
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Before IP… Developing an Analysis Strategy
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Routine TDR Pattern
 Always end an analysis period 

before turn downwind (goal: 
minimize lag between center fix 
and transmission to AWIPS)

 Data beyond r=250 km won’t be 
included, so end analysis period 
accordingly

 If precip. ends well before end of 
final radial leg, you can end 
analysis period early.

 If precip. extends beyond IP (or 
end point) and is within 250 km of 
expected center, analyze it.

Complication: If targeting EMC data assimilation cycle T, and end of leg runs up against 
collection window T+3h, the entire pass may not be processed and transmitted in time 
for cycle T (receipt cutoff ~T+3.5h). In this case, plan to end the analysis period early 
enough to meet receipt cutoff.



Before IP… Developing an Analysis Strategy
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What would you do? 
Consider your strategy
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While in Pattern: Populate Jobfile App

For G-IV circumnavigations: 
Based on the sampled winds. 
For 180 n mi and beyond, 
‘Invest’ or ‘Tropical Storm’. For 
90 n mi, ‘Hurricane’ is used if 
sampling the large gradient 
region of hurricane winds. 
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While in Pattern: Populate Jobfile App

Note: Start/End Cross-section Times & Track In/Out are only needed for profile analyses.

If a pass is not close to the center, set Start/End Cross-section Times 2 seconds before/after Center 
Time and leave Track In/Out equal to 0.

What if the aircraft significantly misses 
the flight-level center? 
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While in Pattern: Populate Jobfile App

Is data available for analysis period? 
Data transfer script still running?

Note ‘tmpjobfile’ path
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Submit Jobfile and Confirm Transmission



Monitoring Software Status
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#hrd-status

 Rule of Thumb: “Job done” in ~1/3 data collection period  

#hrd-scripts-status



Checking File Transmission
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https://seb.omao.noaa.gov/pub/flight/radar/YYYYMMDDAI/ https://www.aoml.noaa.gov/ftp/pub/hrd/gamache/emclist/

(On the aircraft files retrieved from ~/ftpdir)

(On the aircraft source files retrieved from ~/emcdata)



Checking Analyses
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https://www.aoml.noaa.gov/ftp/pub/hrd/data/RTradar/YYYY/YYYYMMDDAI

composites

profiles

levels



Documenting Analysis/Transmission Issues
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Finishing up radar duties
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 Upload Radar_Scientist_Form_YYYYMMDDAI -> Mission reports TDR folder on Drive
 If no LPS, final flight track overlaid on satellite -> Mission reports TDR folder on Drive 
 Record # of TDR analyses and Level 1b-related notes in TC Flight Summary spreadsheet



What could possibly go wrong?
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Happened during 2022 test flights

• Wrong longitude entered in jobfile

• Non-functioning aft antenna went 
unnoticed

• Incomplete INE corrections for 
analysis period when G-IV jobfile
was submitted  

Will probably happen at some point

Happened during 2022 P-3 test flight … 
but hopefully resolved

Happened during 2022 G-IV test flight


