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Introduction


The Huntsville ozonesonde station as a joint effort between the Atmospheric Science Department at UAH and the Climate Monitoring and Diagnostics Laboratory (NOAA/CMDL) has been launching weekly ozonesondes from the UAH campus since April 1999 [Newchurch et al., 2000]. The ozonesondes provide vertical profiles of temperature, pressure, relative humidity, and ozone concentration from the ground up to about 35 km.  To date, the Huntsville ozonesonde station has launched over 238 ozonesondes (Figure 1.)

SOS campaigns


The Huntsville ozonesonde station participated in the Southern Oxidants Study (SOS99) 1999 Nashville field intensive and the Texas Air Quality Study (TexAQS2000) in Houston, with daily ozonesondes launched from pre-designated locations [Angevine et al., 2003; Ayoub et al., 2000; Ayoub et al., 2002; Ayoub et al., 2001; Newchurch et al., 2002].  Both data sets, which constitute 3-4 weeks of daily ozonesondes, provide information on the daily ozone variability within the planetary boundary layer, free troposphere, and in the stratosphere and can be combined with known meteorological and emissions data to provide insight on the role of chemistry and transport in regional and national high ozone episodes throughout the depth of the troposphere.

STE experiment


On occasion, high-frequency launch experiments designed to trace the short-term changes in ozone profile concentrations associated with Stratosphere-Troposphere Exchange (STE) are performed.  One such experiment in April 2000 resulted in the launch of five ozonesondes within a 36-hour period.  The data from this experiment provided a temporal map of ozone in the vertical over Huntsville, AL as a strong front and associated tropopause fold passed over Huntsville.  This data has also been matched with satellite, ground based observations, and model predictions.

Web site data


A wealth of data, plots, and information on the weekly ozonesondes launched at UAH is provided on the atmospheric chemistry group’s web site at http://www.nsstc.uah.edu/atmchem.  At this site researchers can look at the weekly ozone profiles, learn more about the operations of the Huntsville ozonesonde station, and download data and presentations.  In the past month alone and since the publication of [Newchurch et al., 2003], we have received seven requests for ozonesonde data downloads.  Before that we had averaged about one request for download per month.

Climatology article in JGR

Because of the important roles ozone plays in our atmosphere as a UV-B shield in the stratosphere, oxidant and pollutant in the troposphere, and its correlations to increased surface temperatures, it becomes important to provide long-term climatological data on the atmospheric distribution of ozone and it’s annual, seasonal, weekly, and whenever possible, daily variations.  To this end, and in collaboration with three other long-term ozonesonde stations in the United States, data from the four ozonesonde stations is providing a wealth of information on the climatological distribution of ozone across the continental United States [Newchurch et al., 2003].  Figure 2 shows vertical profiles of the annual cycle of monthly mean ozone mixing ratios (ppbv, left panels) and coefficient of variation (right panels) for (a,b) Trinidad Head, CA; (c,d) Boulder, CO; (e,f) Huntsville, AL; and (g,h) Wallops Island, VA.

Aqua/AIRS validation

Between July and November 2002, the Huntsville ozonesonde station dedicated 16 ozonesondes in a continuing effort to validate EOS/AQUA/AIRS ozone retrievals by comparison to accepted standards of measurement, such as the ozonesonde.  The 16 ozonesondes were launched to coincide spatially and temporally with AIRS measurements as the satellite passed over Huntsville.

Guest investigators

In conjunction with the ozone measurements, water vapor measurements from the ozonesondes as well as balloon-borne chilled mirror (frost point) hygrometers (launched by Holger Voemel, Ozone and Water Vapor Group, NOAA/CMDL, Figure 3,) and the Baltimore Bomem Atmospheric Emitted Radiance Interferometer (BBAERI) (operated by graduate student Kurt Lightner, UMBC, Figure 4,) were deployed over a period of three weeks in November 2002.  These measurements were part of a continuing effort to validate EOS/AQUA/AIRS water vapor retrievals.

Shuttle SOLSE-2/LORE validation

On January 19 and 21, 2003, the Huntsville ozonesonde station launched four ozonesondes to coincide with overpasses of the space shuttle Columbia (STS 107) to provide coincident ozone profiles for comparison with measurements from the Shuttle Ozone Limb Scattering Experiment (SOLSE-2) that was onboard Columbia.  Even though a large portion of the SOLSE data was lost with the tragic loss of STS 107, the Huntsville ozonesonde group remains committed to making available data from the four ozonesondes to the SOLSE team in an effort to further acknowledge the efforts and sacrifices of the crew of the space shuttle Columbia and the SOLSE team.

Student balloon experiments

In November of 2002, the Huntsville ozonesonde station assisted a group of senior undergraduates from the Engineering Department at UAH with their senior design project, Figures 5 & 6.  The project entailed building a balloon-borne GPS-enabled payload that would take pictures of Earth below as the balloon ascended during flight.  The Huntsville ozonesonde station provided the students with the use of our facilities, equipment, and expertise in launching their payload.  The students’ launch was successful and their “Balloon-Sat” performed to their expectations.

Graduate classes

The Huntsville ozonesonde station data and web-site continue to provide researchers and students an opportunity to obtain high resolution in-situ measurements of atmospheric ozone.  Students enrolled in ATS 520 (Introduction to Atmospheric Chemistry) at UAH are required to attend an ozonesonde launch during the course of the semester.  The UAH atmospheric chemistry modeling group continues to use our data to validate MODELS-3 performance in modeling tropospheric ozone concentrations over the southeastern United States.  The MOZART group at NCAR used data from our STE experiment to asses the performance of their model in capturing the spatial and temporal dimensions of a tropopause folding event and its associated ozone concentrations.

Student operators

The number of personnel now trained to launch ozonesondes and participate in the maintenance of the station has grown from two to five and includes Dr. Mike Newchurch, Mohammed Ayoub (Ph.D. student,) Jing Song and Shi Kuang (M.S. students,) and Jennifer Williams (undergraduate student.)  The Huntsville ozonesonde station recently moved from the Johnson Research Center on the UAH campus to the National Space Science and Technology Center (NSSTC) annex also located on the UAH campus and makes up the first element of the newly established Regional Atmospheric Profiling Center for Discovery (RAPCD) [Newchurch et al., 2001] which will include pulsed and cw lidars and a Fourier transform infrared (FTIR) spectrometer, for measuring winds, clouds, aerosols, ozone, and other trace gases.  An additional FTIR will obtain fundamental measurements on simulated atmospheric constituents in laboratory chambers.

Plans

In the up-coming year, the Huntsville ozonesonde station is committed to weekly ozonesondes launched from the NSSTC Annex every Saturday, as well as an additional 60 ozonesondes to continue AIRS validation efforts.  Graduate student Mohammed Ayoub will also join a number of researchers at the Chesapeake Lighthouse 14 miles off the Virginia coast for a period of 1-2 weeks in which he will launch ozonesondes to coincide with every day/night AIRS overpass, weather permitting.  The Huntsville ozonesonde station remains dedicated to providing a long-term record of high-quality ozone data over the southeastern United States and to participate in field campaigns and experiments to help further increase our knowledge and understanding of ozone in the troposphere and stratosphere and its processes.
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Figure 1.  Altitude time series of all ozone profiles (upper panel) and water vapor (lower panel) measured by the UAH/CMDL stationhttp://www.nsstc.uah.edu/atmchem. Only the tropospheric portion is shown here. All data and plots are available on our web site, .
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Figure 2.  Vertical profiles of the annual cycle of monthly mean ozone mixing ratios (ppbv, left panels) and coefficient of variation (right panels) for (a,b) Trinidad Head, CA; (c,d) Boulder, CO; (e,f) Huntsville, AL; and (g,h) Wallops Island, VA.
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Figure 3.  Holger Voemel (NOAA/CMDL) assisted by graduate students from UAH, preparing to launch a balloon-borne chilled mirror (frost point) hygrometer as part of EOS/AQUA/AIRS ozone and water vapor retrieval validations in Huntsville, AL in November 2002.
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Figure 4.  UMBC graduate student Kurt Lightner explains operation of the Baltimore Bomem Atmospheric Emitted Radiance Interferometer (BBAERI) to graduate and undergraduate students from UAH on the NSSTC annex roof in preparation for AIRS and ozonesonde coincident water vapor and ozone measurements.
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Figure 5.  Undergraduate engineering students test the GPS signal of their BalloonSat senior design research project payload before launch in the NSSTC annex parking lot on the UAH campus.
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Figure 6.  Graduate student Mohammed Ayoub assists undergraduate UAH engineering students launch their GPS-enabled BalloonSat senior design project from the NSSTC grounds.
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