
AN OVERVIEW OF THE UNIVERSITY OF ARIZONA
ATOMS PROJECT

B. M. Herman*(1),D. Feng(1), D. Flittner (1), E. R. Kursinski(1), S.Syndergaard(1), andD.
Ward(1)
(1) Departmentof AtmosphericSciences,Universityof Arizona,Tucson,AZ 85721,U.S.A.

Resultsfrom the now well known GPS/MET experimenthave demonstratedthe capabili-
ties of radio occultationtechniquesfor remotelysensingcertainatmosphericproperties.The
GPS/METexperimentwasdesignedto provide vertical atmosphericprofilesof temperature,
density, pressure,andgeopotentialheight.Indeed,for altitudesfrom a few km above the sur-
faceto about40kmextremelyaccurateprofileswereobtainedwith verygoodverticalresolution.
At altitudesbelow 5 to 7 km anambiguityexistshoweverwhenusingjust theGPSfrequencies
due to the presenceof watervapor. Watervaporaswell asdry air affects the refractivity of
the atmosphere,andthe two variablescannotbe separatedwithout additionalassumptions,or
additionalinformation.In polarregionswherewatervaporamountsaregenerallyquitelow, ac-
curatetemperaturescanusuallyberetrievedby assumingthewatervaporto bezero.In tropical
regions,wherelow tropospherictemperatureprofilesarequite constantfrom day to day, wa-
ter vaporprofilesmayberecoveredfrom therefractivity profilesby assumingthetemperature
profile is known. It is in mid-latitudeswherethisambiguityis mostimportant.Techniqueshave
beendevelopedto overcomesomeof this difficulty, but uncertaintiesstill exist , especiallyin
datasparseregions.TheATOMS projectwasconceivedin orderto provide a totally indepen-
dentmeasurementto usefor watervaporretrievals.A preliminarystudyindicatedthat theuse
of phasemeasurementsasin theGPS/METexperiment,but neara watervaporabsorptionline
wheretherefractivity undergoesrapidvariation,wouldnotprovidethenecessarysensitivity due
to thesmallmixing ratioof watervapor. However, amplitudemeasurementsatvariousfrequen-
cieswithin andnearthebandwould provide a methodto retrieve verticalprofiles.This paper
will reporton theprogresswehavemadeto date.Studiesof variousfrequency combinationsin
the22 Ghzand183Ghzabsorptionbandswill bepresentedwhich givea largerangeof height
throughwhich useableprofilesmayberecovered.A similar studywill bepresentedfor ozone
retrievalsusingthe195Ghzozoneabsorptionline. Sensitivity studiesaswell aserroranalyses
will alsobepresented.


