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ABSTRACT

In this reportwe summarizesomeof theresultsof the dual-soundingystemexperimenusing

the NSSL InterMet 3050 portablesystemand the NWS radiosondestationat Albuquerque,
NM (Fig 1). Thisradiosondesystemwasaquiredby NSSLin April 2009, with the objective
of evaluatingit for possibleusein field programs. We obtainedapprovalto carry out the

testsfrom the ShawnBennett,the MIC of the AlbuquerqueNWS Office. The dual-sonde
balloonflights were carriedout startingon the afternoonof July 28th throughthe morning

flight of August1 2009. Nine flights werecarriedout. Oneterminatedearly dueto effects
of a mesoscalanvil and possibleicing or electrificationeffects (both sondesfailed). The

remainingflights providedusefulcomparisordata. The mostimportantfinding wasthatthe

NWS Sippicanradiosondeshow lower relative humidity - by about8%, thoughthis varies

with heightandwith ambientrelativehumidity. Therewerenegligibletemperatureariations
between the sondes.

Objective of Tests

The Intermet3050 system,beingof quite low costcomparedwith otherradiosondesystems
on the market,offers potentialadvantage$or field programswherea networkof radiosonde
stationsmight be desired. This was the primary reasonthe systemwas beingtested. It is
necessaryhat the accuracyof the temperaturehumidity and wind datafrom the IMET-1
sondesbe sufficiently closeto other widely usedradiosondeso that the observationan
complement existing radiosonde network measurements.

Details of the Tests

Comparisonsbetweendifferent radiosondesystemsis best done via dual-sondeballoon
ascentswherebothradiosondesiretied to the sameascendingalloon. In Albuquerque600



gmballoonswereusedandthesewereinflatedwith ~1800gmweightsbeingusedto determine
inflation (whenballoonliften weightsandthis shut-offthegassupply). The Sippicanballoons
weretied abovethe IMET-1 sondeswith about5-6 feet of separatiorbetweenthe sondes.
About 30mof line separatethe balloonfrom the Sippicansondewith a parachutdeingused
during all flights.

Theextraradiosondaveighton the balloonrequiredan extra200gmof lift to beaddedto the
balloonvia more hydrogen. Despitethis, all soundingseachedo betweenthe 8 and10 mb
level (above 20mb is considered an acceptably high sounding by NWS).

Although somelauncheaunderwindy conditionsinvolved the radiosondesarrowly missing
surroundingobstructionsall weresuccessful.GPSfailed duringone Sippicansoundingwhile
it continued,but degradedfrom the IMET sonde. During oneflight both sondedailed at ~
500mb, near the base of a thunderstorm armlik to unknown causes.

Most of our IMET soundingsnvolved the IMET-1 AB sondeghat havea pressuresensor.
Only one launch used the AA sondes - without a pressure sensor.

The signal receptionfrom the Intermet systemwas more intermittent than that from the
NWS system,with signal dropoutsoccurringon all flights usually startingaround300mb,
sometimesonly above 200mb. Becauseof the easterlywinds in the stratospheresignal
receptiongenerallyimprovedabovel00mbuntil bursting,leavingaregionof very intermittent
databetween~ 300-100mb. The distanceo the sondewasat this time ~ 50-70km. BUT SEE
NOTE BELOW.

Summary of Results

Figures 1-7 displays the temperature and humidity profiles for all soundings performed
between July 29 00 UTC and Aug 1 12UTC, 2009, along with the relative humidity,
temperature and pressure differences after synchronizing both sounding systems using the
GPS and the launching time.

In general,good agreements observedfor pressure(xl hPa) and temperature(x.5 %C)
profiles, which contrastwith the relatively large differencesin RH throughoutthe sounding
(Fig 1-7). Figs.8-9 showthe averagerelativehumidity andtemperaturelifferenceprofiles,
respectively,indicating that the IMet systemyields values about 8-10% wetter than the
Sippicansystembetweenthe surfaceand 200 hPa. The meantemperaturalifferenceswere
very small, generally less than .10C at all levels.



FOLLOW-ON TO THE ALBUQUERQUE TEST

The resultspresentechbovewere basedon files that included~ 1s datafrom the Intermet
system. The METOS systemsoftwarecrashedat the terminationof eachflight andotherfiles
with processediatawere not obtained. This problem,togetherwith concernsover the loss
of dataabove300mb(at rangesconsiderablylessthanthoseinformally advertised)ed usto
visit the Intermetfacilities in GrandRapids,Michiganto determinethe sourceof someof the
problems experienced during the Albuquerque te8ts. August 24-25 visit found that the:

a) signal drop-outmostly above300mbwas due to a faulty antennacomponent. This was
discoveredby swappingantennasiuring a radiosonddlight andcomparingsignalstrengths.
Thereplacemenof ourantennawith another'identical” onedramaticallyimprovedthesignal
strength.

b) systemcrashon sondeterminationwas due to severaloptionsbeing selectedas default
that had not beensufficiently tested. The exactcauseis still unclearbut our systemdid not
reproduce the fault after these options were deselected.

c) failure of severalAA sondegno pressuresensorandoneAB (with pressuresensor}o give
erroneouseadingsat startupwasdueto a failure to communicatehe calibrationcoefficients
correctlyfrom the radiosonddo the operatingsystemwhenthe radiosondevasturnedon.
Thisis anintermittentproblem,solutionis unclearatthe momentthoughrepeatinghe startup
procedure may be one solution.
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PICTURES

NWS Albuquerque WFO view SE.

Albuquerque NWS balloon inflation shelter - view towards west from near the IMET
antenna.



View looking NNE, showing antenna and local obstructions.

View of tripod and antenna and WFO in backgroulwking SE.



IMET 3050 set-up inside Albuquerque WF@ntenna on tripod can be seen in background.
Looking NNW.



closer view of Sippican Mark 2a radiosonde, note long boom for T sensor (just out of view)



tying IMET radiosonde (not visible) to Sippican sondi#asking tape was used to make sure
motion line connectingMET sonde (below) to Sippican did not interfer with T sensor boom
of Sippican.



Inflation of the balloon and parachute preparatiBalloon inflation system had auto gas cut-
off when correct lift was reached.



attaching the IMET-1 sonde line to the Sippican sonde






connecting the IMET sonde to the Sippican sonde (left), launching balloon (right)



entire balloon train, with parachute, Sippican MK 2A sonde and at bottom IMET-1 sonde



View of receiver screen showing IMET sonde signal strength before launch.



Example of IMET radiosonde display during flight.



FIGURES

Fig. 1. a) SkewT-logP diagrams for Sipican (broken black lines) duhet AB (solid colored

lines) sounding systems for July 29 OOUTC. b), c) and d) panel show the relative humidity
[%], temperature [Y4C] and pressure [hPa] differences (Sippican minus IMet) for the first 100
minutes after launching.



Fig 2. Same as Fig. 1 but for July 29 12UTC.



Fig 3. Same as Fig. 1 but for July 30 OOUTC.



Fig 4. Same as Fig. 1 but for July 30 12UTC.



Fig 5. Same as Fig. 1 but for July 31 12UTC.



Fig 6. Same as Fig. 1 but for Aug 01 OOUTC.



Fig 7. Same as Fig. 1 but for Aug 01 12UTC.
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Fig 8. Mean relative humidity differences (Figs, 1-7 (b)) using the pressure profile as
reference value for systems every 5 hPa.
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Fig 9. Mean temperature differences (Figs, 1-7 (c)) using the pressure profiles as reference
value for both systems every 5 hPa.
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