
T-PARC NRL-P3 Dropsonde 
Post –Processing Overview

Kate Young,  June Wang and Laura Tudor



Approximately 1600 dropsonde soundings
collected between Aug 1–

 
Sept 30 

Aircraft included:
•

 
NRL-P3 = 475 (Released)

•
 
Air Force C130 = 630 (In-progress)

•
 
DLR Falcon = 338

•
 
Taiwanese Astra = 162 



T-PARC (airborne) Sounding Systems 
Driftsonde Temperature versus Altitude (4 drops) from 30km!

Nominal C-130 
Drop altitude

Nominal P-3
Drop altitude

Nominal Driftsonde
Drop altitude

Nominal Falcon and
DOTSTAR drop altitudes
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Header
Data Type/Direction:                                 AVAPS SOUNDING DATA, Channel 4/Descending

File Format/Version:                                  EOL Sounding Format/1.0

Project Name/Platform:                              TPARC RF1/NRL P3,  N677F

Launch Site:                               

Launch Location (lon,lat,alt):                    127 11.70’E 127.195000, 20 59.33’N 20.988800, 3789.50

UTC Launch Time (y,m,d,h,m,s):             2008, 09, 11, 02:10:12

Sonde Id/Sonde Type:                               053116003/Vaisala RSS903 & Ublox TIM‐Lx

Reference Launch Data Source/Time:      IWADTS/02:10/13

System Operator/Comments:                    emk/none, Good Drop

Post Processing Comments:                      Aspen Version 

/
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Field Parameter Units Measured/Calculated

No. 

1 Time                                         Seconds            -------------
2 UTC Hour                                Hours                   -------------
3 UTC Minute                             Minutes                  -------------
4 UTC Second                             Seconds                  -------------
5 Pressure Millibars Measured

6 Dry-bulb Temp Degrees C                      Measured
7 Dewpoint Temp                       Degrees C                   Calculated
8 Relative Humidity                    Percent Measured

9 U Wind Component Meters/Second              Measured

10 V Wind Component Meters/Second             Measured

11 Wind Speed Meters/Second Measured

12 Wind Direction                         Degrees                  Measured

13 Ascension Rate Meters/Second             Calculated

14 Geopotential Altitude Meters                          Calculated
15 Longitude Degrees                        Measured

16 Latitude Degrees                        Measured

17 Altitude Meters                          Measured
18       Vertical Wind                                     Meters/Second              Calculated
19       Filtered Vertical Wind                        Meters/Second             Calculated

Dropsonde File Format



Quality Control of P3 Dropsonde data
In-Flight Data Inspection

ASPEN

Time series of PTU and Wind

Raw Profile Examination
Provides analysis tools (skewProvides analysis tools (skew--t diagrams, xyt diagrams, xy--plot)plot)

Removes suspect data pointsRemoves suspect data points

Performs smoothingPerforms smoothing

Batch mode for processing large datasetsBatch mode for processing large datasets





Quality Control of P3 Dropsonde data

In-Flight Data Inspection

ASPEN

Histograms of PTU and Wind

Time series of PTU and Wind

Raw Profile Examination
Provides analysis tools (skewProvides analysis tools (skew--t diagrams, xyt diagrams, xy--plot)plot)

Removes suspect data pointsRemoves suspect data points

Performs smoothingPerforms smoothing

Batch mode for processing large datasetsBatch mode for processing large datasets



Temperatur 
e

Wspd (m/s)

Pressure (mb)

RH (%)

Wdir (deg)



Quality Control of P3 Dropsonde data

In-Flight Data Inspection

ASPEN

Visually Examine QC Sounding

Histograms of PTU and Wind

Time series of PTU and Wind

Raw Profile Examination

Release Data with detailed 
documentation of findings

•Configuration Errors
•Delayed Launch Detect
•Bad Aircraft data measurements

Provides analysis tools (skewProvides analysis tools (skew--t diagrams, xyt diagrams, xy--plot)plot)

Removes suspect data pointsRemoves suspect data points

Performs smoothingPerforms smoothing

Batch mode for processing large datasetsBatch mode for processing large datasets



• Identify sondes manufactured in 2008
• Create profiles of GPS measured dz/dt and ASPEN calculated dz/dt
• Separated them into “good agreement” and “not so good”

Configuration Error Files



Configuration Error
Dropsondes with Good 

Agreement between 
Measured and Calculated

DZ/DT



Configuration Error
Dropsondes with Good 

Agreement between 
Measured and Calculated

DZ/DT

For those with good agreement…. 
Did comparisons between sondes launched from the same flight. 

Based on these comparisons, we 
determined the winds to be ok.

2008 Sonde



Configuration Error
Dropsondes with Poor
Agreement between 

Measured and Calculated
DZ/DT



Category #1
Characterized by suspicious GPS dz/dt, but reasonable 
wind speed when wind errors are low and sats >= 5. 



GPS DZ/DT is 
affected by the configuration
error 

Winds in excess of 48 m/s
Result from low number of 
satellites

Category #2
Errors with dz/dt, suspicious winds



Additional evaluation included:
• Examination of GPS Altitude
• Comparison between calculated position and position 

integrated from winds
• Both of which showed questionable results as well.

Final decision was made to remove all GPS data 
(wind spd, direction, lat, lon and GPS alt) from data 
files where calculated and measured dz/dt did not 
agree well.



484 dropsondes used 
100 had configuration set to ground based mode (20.6%) 
(before 9/11/08)
Of those 100 evaluated: 
47 appear to be ok (agreement between GPS vs calc dz/dt)
22 had no GPS data
31 were evaluated for large differences between GPS 
measured and ASPEN calculated dz/dt , and GPS were 
ultimately set to missing (6.4% of total) 



Delayed Launch Detect



• 20 soundings experienced delay in release of 
the launch detect pin

incorrect launch times and filenames
incomplete D_P file

• 17 also had delay in release of the parachute 

• Recommendation is to keep 120 seconds of PXX 
data in the D_P file.

Delayed Launch Detect

D-Temp+60
DP-Temp+60
D-RH
DP-RH

77 seconds



Aircraft Data Errors



Failure of Aircraft T/RH sensors

T sensor broke during 
ferry flight on 09/17 



Freezing of the 
sensor occurred

RF15 RF16 RF17 RF18 RF19 RF21



Increased frequency of Fast Fall Drops



20 delay of the launch detect (corrected)
6 failure of launch detect (corrected)
7 fast falls (removed winds)
6 didn’t transmit to surface (corrected)
11 soundings interrupted by other sondes on 
same frequency. (corrected)
110 contained bad aircraft data (corrected)



High quality dataset collected from NRL-P3

100% of temperature profiles are included in the 
final archive

84% of soundings contain high quality winds

Inclusion of two columns containing (filtered and 
unfiltered) calculated vertical velocity of the air 
motion
(Wang, J., W.O. Brown, H. Cole, V. Grubisic, and K. Young, 2009: 
Vertical air motion from T-REX radiosonde

 

and dropsonde

 

data. J. 
Atmos. Oceanic Technol, Vol

 

26, pg 928)
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