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Driftsonde System Concept
Balloon Based Dropsondes

Cost-effective dropsonde observations of wind, temperature, and 
humidity to fill critical gaps in coverage over oceanic and remote artic 
and continental regions over days to weeks.



  

MIST DropsondeMIST Dropsonde
Sensors:Sensors:
GPS Winds & Altitude via GPS receiverGPS Winds & Altitude via GPS receiver
Vaisala RS-92 PTU SensorsVaisala RS-92 PTU Sensors

TemperatureTemperature
PressurePressure
HumidityHumidity

Sensor measurement rate: Sensor measurement rate: 
2 Hz PTH data2 Hz PTH data
4 Hz Wind data4 Hz Wind data

Fall time: ~ 20 minutes from 40 mbFall time: ~ 20 minutes from 40 mb
Fall Velocity: ~50 m/s @ 40 mbFall Velocity: ~50 m/s @ 40 mb

              ~10 m/s @ sea surface~10 m/s @ sea surface

Size: 4.4 cm diameterSize: 4.4 cm diameter
                  30.5 cm length30.5 cm length
Mass: 175 gramsMass: 175 grams

Aircraft DropsondeAircraft Dropsonde

MISTMIST
SondeSonde
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Miniature In-situ Sounding Technology 
(MIST Sonde)



  

Driftsonde Gondola

• Sonde Capacity: 54
• Mass: ~24kg
• Size: 71 cm x 71 cm x 45 cm

• Power: Lithium SO2 Batteries

• Construction: Blue Core Foam
• Operational Life: ~ 6 weeks
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Transceiver
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Processor

Central Processor Unit

Power Source
Lithium Batteries 

System Control & 
Monitoring

Design Criteria
Low Cost – Expendable Sounding System
Low Power
Robust High Reliability (unmanned instrument)
Physically small - Lightweight
Easily Deployable
Operation in harsh environment (similar to a satellite)

GPS Receiver

Aircraft Transponder/
Strobe Light

Sonde release
Monitor Battery Voltages
Battery & Electronics temperature
Flight level PTH
Ballast control for Zero-pressure balloon
Gondola cut-down
Watch dog timers

Driftsonde Gondola Overview



  

Driftsonde System Control 
& Data Flow 

Web Interface
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 Driftsonde WEB page Control and Data Display



  

    T-PARC Driftsonde Operations
              August 15 – Sept 26 2008
              Big Island of Hawaii 
             Joint project with CNES Ballooning Partner– Toulouse France

15 CNES personnel on site, NCAR 2 staff, NSC 2 staff

Goals
• 17 Flights
• 38 sondes/flight
• 6 week operation period
• NPS staff/students 

operate system via WEB
• Send data to GTS quasi 

real time
• Drop 646 Sondes (38x17)

Reality (Preliminary)
• 16 Balloons Launched
• 2 Balloon failures

– Flight #5 & #8

• 1 Gondola Electronics 
hardware failure
– Flight #7

• 13 Good Flights
• 253 Good Soundings
• Averaged ~19.5 good 

sondes/flights



  

T-PARC Preliminary Summary of 
Soundings

• 13 Gondolas flown (38x13 = 494 sondes)
• 34 sondes ejected at launch
• 66 sondes not attempted to drop
• 394 sondes available to drop

• Good Drops:             253        64% (of 394)   
• Failed to release:     117         29.7% (of 394) 
• Questionable data:    26         6.6% (of 394) 



  

Driftsonde Flight Schedule

T-PARC Driftsonde Flight Schedule

8/15 8/17 8/19 8/21 8/23 8/25 8/27 8/29 8/31 9/2 9/4 9/6 9/8 9/10 9/12 9/14 9/16 9/18 9/20 9/22 9/24 9/26 9/28 9/30 10/2
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18 sondes

25 sondes

0 sondes

0 sondes

19 sondes

1 sondes

10 sondes

16 sondes

17 sondes

20 sondes

25 sondes

21 sondes

18 sondes

23 sondes

24 sondes

16 sondes

Total Flight Hours of all Balloons 518 Hrs
Good Flights 13
Good Sondes Dropped 253



  

Driftsonde Balloon track on Google Earth
23 Sept 2008 0000UTC



  

Driftsonde Flight Durations

T-PARC Driftsonde Flight Durations
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T-PARC Driftsonde Soundings
Soundings from the lower Stratosphere

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



  

T-PARC Driftsonde Flight Altitude
Drift 23 Time versus Pressure & Altitude



  

Pre-Flight Integration testing with CNES Pre-Flight Integration testing with CNES 

payloadpayload



  

Beautiful Tropical Hawaii
Hawaii Ocean View Estates

Driftsonde Balloon Launch Area



  

T-PARC Hawaii Launch Site



  

EOL T-PARC Firsts (A Truly Team Effort)

• EOL/CNES driftsonde deployment in the west 
Pacific (DFS, ISF. CDS)

• Autonomous Driftsonde Facility Operations via 
web/satellite in quasi-real time) (CDS, ISF)
– Designed for PI & student operators

– “Control” release of sondes
– Engineering data for system status/health monitoring
– Tracking data display for scientific and ATC use
– Sounding database on the web
– Status of sending data to GTS & QC’ed data

Slide by Jim Moore, NCAR
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