Driftsonde Operations

The Driftsonde is a cost-effective platform for deploying Miniature In-situ Sounding Technology (MIST) dropsondes over oceans and remote arctic and continental regions, filling critical gaps in data coverage, where in-situ measurements from radiosondes are not possible. The newly developed MIST miniature dropsonde provides direct measurements of high-resolution, high quality wind, temperature, pressure and humidity profiles and can be dropped from the driftsonde during a mission lasting from several days to several weeks.

Scientific Motivation

The main scientific motivations for deploying the driftsonde during T-PARC are to study the impact of additional measurements taken over data sparse regions on forecasting efforts. The data from the driftsonde will complement the capabilities of satellite observations and will provide calibration and validation data for new satellite-based observations. The physical characteristics to be observed during the T-PARC deployment using the driftsonde system are as follow:

· Examine the thermodynamic structure of the decaying tropical cyclone environment to assess the presence of potential instability and conversion to slantwise or gravitational instability.

· Examine the regions of continuing deep convection with special emphasis on vertical depth, impacts of vertical wind shear, divergent outflow

· Examine the interactions between the tropical cyclone outflow and the midlatitude environment into which the decaying tropical cyclone is moving.

· Examine the upper-level jet structure

· Examine the decay and tilt of the warm tropical cyclone core aloft in response to increased vertical windshear associated with the midlatitude environment

· Examine the interactions between the tropical cyclone core and the upper-level synoptic-scale features

· Examine the Rossby-wave source due to divergent outflow from the decaying tropical cyclone, and

· Examine the evolution of deep convection in response to increased vertical windshear in the midlatitude environment.

General Driftsonde information
Figure 1 shows the driftsonde concept of operations. The gondola, drifting in the study area, will be able to drop sondes upon command in places that are of scientific interest to the T-PARC scientists. Communications with the gondola will be via Iridium satellite through a web portal located in Boulder CO. Through this satellite link researchers will be able to see the real-time location of the gondola, the inventory of dropsondes available for use, etc. Once the gondola has run out of dropsondes or is approaching a landmass, the command to cut down the system will be sent and the gondola will free-fall on a parachute to the ocean. 
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Figure 2 shows the HYSPLIT calculated forward air trajectories at 20 and 24 km for the month of September in 2004 and 2005. The initial location for the flight was the southern most point of the big island of Hawaii. This analysis was done to estimate the drift trajectory and the approximate time that the gondola will take to reach the research location during the T-PARC operations. 
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As calculated by the analysis, the trajectories mainly follow the westerly flow along the 20o N Latitude at 20-24 km if launched from the southern most point of the big island of Hawaii. The flight takes about 3-4 days to reach the location of interest for T-PARC. 

Thanks to the forward trajectory analysis, the launching location was decided to be at the NSC launch facility in the big island of Hawaii. Figure 3 shows the location of NSC relative to the Island and an example of the local terrain and launching pad.
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Collaboration with the Centre National d’Etudes Spatiales (CNES) and Near Space Corporation (NSC)
NCAR and CNES have agreed to implement the Ballon-Driftsonde system component for the T-PARC deployment and the main goals of this collaboration are:

i) Advancing knowledge and improving the short-range prediction of high-impact weather over eastern Asia and the western Pacific with a focus on tropical cyclones and heavy rainfall;

ii) [image: image4.wmf]Advancing knowledge and improving prediction of those high-impact weather events over the Pacific Basin, North America, Europe and the Arctic that are, in part, driven by conditions and processes over East Asia and the Western Pacific.

The participation of CNES in the driftsonde operations during T-PARC will be crucial to the success of the campaign. CNES together with NSC will be responsible for all gondola flights as well as for obtaining launch and overflight authorizations with foreign countries. NCAR will assist CNES and NSC in obtaining support for overflight authorization and shipment of equipment. Specifically, NSC will be responsible for ATC NOTAMS and working with the Honolulu Control facility as well as with Oakland Center for the balloon launches and flight through the USA airspace. CNES will be responsible of the coordination of the international airspace.

NCAR will also be responsible to subcontract with NSC in Hawaii to provide the services of rent of the launching location, local support and personnel. NCAR is in charge of building the driftsondes and dropsondes to be used in T-PARC.

The flight configuration is shown in Figure 4, from top to bottom: - 10,000 m3 zero pressure balloon, – Cut-down system and parachute, - CNES House-keeping gondola (ISBA), - ATC transponder, - Ballast system and the NCAR gondola with driftsonde. The overall mass budget is approximately 120 kilograms at balloon hookup.

Operations of the driftsonde during T-PARC

Logistics

The THORPEX Pacific Asian Region Campaign (T-PARC) is a multi national field campaign designed to contribute to the major scientific objectives of the international WMO program THORPEX. The goals of T-PARC previously discussed are intended to be accomplished on the measuring campaign over the Pacific region utilizing the Driftsonde-Balloon system as a research platform. 

The Driftsonde operations during T-PARC will encompass the following:

· A six-week field phase spanning from August 15 (start of operations) to September 25 (end of operations)
· 17 Gondolas (plus 1 spare)
· A total of 684 MIST sondes. (38 sondes per gondola + 38 spare sondes)

T-PARC driftsonde operations will start on 15 August 2008 with a 6-week field phase. Four to five additional days are needed at the beginning for setup of all equipment and 4-5 days at the end for teardown. CNES labor rules apply during T-PARC operations and they state that:

· After 6 days of work, the 7th day will be a day off. Clock can be reset accordingly

· There must be 11 hours of rest between work days

· ?

Depending on the meteorological conditions in the study area, the first balloon launch can be done as early as August 15th and the last possible launch will be done on September 25. 
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Hawaii Launch Facility
The schedule included in Figure 6 shows that the team has the capability of launching one gondola per day. The decision to launch a gondola will have to be made the previous day by 1500 HST (1200 PST, 0600 UTC). If the decision is “to launch”, the preparations will start at 0400 HST to be able to release the balloon by 0600 HST (when the winds are calm). When the gondola starts drifting, the team will monitor the gondola for about 3 hours to make sure that all communications are in place and that the gondola is responding to all commands. Once communications are checked, the gondola will be released to the Monterey driftsonde operations center (discussed next in this document) to begin making doing drops and for continuous monitoring.
The Hawaii team will be responsible for:

· Review CNES local Hawaii forecast for the next 24 hours

· Decide if a balloon launch is possible in the next 24 hours and communicate the Monterey ops center via the data catalog if the facility is up or down for the next 24 hours

· Prepare the gondola for launch

· Launch the gondola

· Monitor the gondola for 3 hours after release.

· Notify the Monterey Driftsonde Operations Center that the gondola is ready for their control

· Update all equipment/gondola status in the Driftsonde monitor and command WEB site

· Notify Monterey Ops center when the balloon will be cut-down.

· Adjust the ballast system to ensure that the balloon is above the tropopause at all times
Monterey Driftsonde Operations Center

Once the gondola starts drifting towards the study area and it is released by the launching team (and operating correctly), the gondola will be controlled by the Monterey Driftsonde Operations Center (M-DOPS). The M-DOPS will be operational 24/7 and manned by two coordinators and 5 driftsonde operators. The two NPS persons will act as the overall driftsonde coordinator, he/she will:

· Provide daily status updates on the driftsonde to the daily meetings

· Schedule the shifts of the driftsonde operators

· Call EOL staff for advise on the technical operations

· Interact with the PIs on when to drop.
· Notify the Hawaii team of the PIs decision on when to launch
The driftsonde operator responsibilities will be to:

· Continuously monitor the health of the balloon(s)
· Provide daily updates of the location and status of the balloon to the Driftsonde coordinator

· Interact with the driftsonde coordinator and PIs on when the drops should be done

· Run the MIST data through ASPEN, visually examine and make decision on the data quality, and send TEMP message to the GTS using ASPEN. 

· Send ASPEN-generated EOL-sounding-format data and Skew-T to the driftsonde web interface (?) and the field catalog, and write comments on the data quality and others on the data catalog

During the first 3 weeks of the project, EOL will provide a software engineer on site (Monterey) to train the operators as well as to resolve any technical last minute details. 
Boulder 24/7 technical help

Software engineers will be available on-call in Boulder CO 24 hours a day, 7 days a week to resolve any last minute problems that might arise.
The responsibility of the Boulder technical help is

· To be available 24 hours a day, 7 days a week

· Provide technical help related to the gondola system and Driftsonde Monitor and command WEB site.

· Work closely with the Monterey and Hawaii Driftsonde teams to resolve any issues that might arise during the gondola flights
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Continually check the health of the gondola and sondes to minimize technical issues

Communications with the driftsonde

All communications with the driftsonde will be done via a web portal developed by EOL; a tab-based used interface has been introduced to facilitate the gondola selection and handling of the flight tracks. This interface will be used to perform the drop sonde commands. Training on the use of this interface will take place in Boulder at the NCAR/EOL facilities and it is a pre-requisite for the dropsonde operators to familiarize themselves with the process.
The web portal is located at http://www.eol.ucar.edu/apps/driftcontrol/ a login name and password will be assigned to the operators during the training. A guest login name and password will be available for guest users that are interested in the operations. EOL will provide back-end support for the web portal communications with the driftsonde in Boulder CO. A Software engineer will be available on call 24/7 to resolve any technical issues that the Driftsonde operators might have. At the same time, a third software engineer will be available to support the launching operations at the NSC location on the Big Island of Hawaii. This SE will also be available to answer any questions.

Communications with the driftsonde are summarized in Figure 7. Once the Gondola is drifting in the study area, all communications will be done through the Iridium satellite, the M-DOPS, Boulder, and virtually anyone with an account will be able to communicate and report back on the status of the driftsonde via the web portal. This web portal will relay instructions to the gondola to request information of status, location, send the drop command, send the cut off command, etc. 
Frequency assignments

Because T-PARC operations will often require simultaneous sounding operations from the various airborne and ground-based platforms, it’s necessary to assign transmit frequencies to minimize signal interference in the 400 MHz band. The driftsonde operations frequency for the MIST sonde is 405.22 MHz, this frequency must be avoided by all other instruments (sondes) as this is a preset frequency during manufacturing and cannot be changed. Please see the separate document (next section) that specifies the assigned frequencies to each facility.
Starting a flight

All gondola requirements to launch will be announced to the Hawaii team by the Monterey T-PARC operations center no later than 3PM Hawaii local time (12 PM Monterey and 06 UTC). The launch is operated under the FAR 101.33 FAA rules

The ultimate decision to launch a gondola will be made by the Hawaii team and it will be based on the following:

· All equipment is operational

· If a gondola is flying, there should be not technical problems that need to be addressed before another gondola is launched. (what does this mean?)

· Surface wind should be less than 10knots, preferentially from the north or downslope

· Light rain is ok for launch, up to CNES

· There is no limitations on cloud cover or visibility
Terminating a flight.

All flights decisions will be made by CNES, including the decision to terminate a flight. This decision will be made to ensure that the flight train comes down in water and not over a populated area

A flight will be terminated if and/or when:

· Communications with the gondola are problematic and there is a possibility that all communications may be lost;
· There are no more sondes to drop;
· The flight becomes compromised (reaching a land-mass or by direct ATC instructions)
· The gondola approaches a major landmass (about 50 km before it reaches land)

· Operations become dangerous 

Personnel schedule

The following table has the purpose of providing a schedule of people that will be participating on the driftsonde deployment. This schedule will change accordingly. So this is NOT a final version.

Schedule here!!!
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Figure � SEQ Figure \* ARABIC �2� Air parcel forward trajectories calculated using the HYSPLIT model at 20 and 24 Km during the month of September 2004 and 2005.
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Figure � SEQ Figure \* ARABIC �3� Near Space Corporation (NSC) Launching pad near the south point of Hawaii’s Big Island.
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Figure � SEQ Figure \* ARABIC �4� CNES Balloon overall system configuration
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Figure � SEQ Figure \* ARABIC �6� Driftsonde daily operations table
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Figure � SEQ Figure \* ARABIC �7� General communications overview








