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Upper Air Observations

R adiosondes

For over 80 ywears, upper air observations have been made by the Hatiomal Weather Service (MWE) wath radiosondes.  Fadosondes provide upper air data that are essertial
for vweather forecasts and researwch The radiosonde 15 asmall expendable msthoment package that 15 saspended belowr 2 2 meter (6 feet] wide ballbon filled with hydiogen
orhelnmn. The Heorth Platte Weather Service Office uses brdiogento fill curballoons. As the radiosonde rises at about 300 metersimpode (abot 1000 feetimurnate],
sensors onthe rdiosonde meanare profikes of presaare, tenperatare, and relatpre hamudiy. These sensors are linked to a battery poweered, 300 nullparatt radio hansnotterthat
sends the sensor meaniremerts to a senstive ground weeprer (Master Cortrol Untt). By trackmg the postion of the radivsonde m flight, infoemation onwind speed and
direction alodt 15 also obtamed. Obserrations where winds aloft are also obtamed are calld "rawansonde" obserrations.

Onby abond 20 pewert of the approcimately 75000 radiosondes released by the HW?E each vear ave foomd and rebored to the WS for

reconditionmg. These reblt radivsondes are used azain, savingthe HWS the cost of a new insthamert. If vou find a rmdiosonde, folloer the
mailmgz insbuctions proded on the side of the mstnomert.

The radiosonde flight can
. last in excess of two hours

« ascend to ovver 35 kam (about 115,000 feet)
o drift more than 200 ki (about 125 railes) from

the release pomnt

Dhring the flight the radiosonde is e xposed to

= temperatures as cold as -30°C (-130°F)
alr pressure only fewr thousandtle of what
15 found on the Earth's surface

Wher the balloon has expanded besond 1ts elastic vt and bursts (about & m or 20 feet in diameter),

a sinall parachute slovws the descent of the radiosonde, mirarmzme the danger to Ines and property.

Fadiosonde observations are applied to a
broad spectiam of efforts.

Diata applications melude:

Inptt for corgter-based weather pre-
diction models

Local sevrere storm, aviation, and manne
forecasts

Weather and climate change research
Inpntt for aur pollution models

Grround tnith for satellite data

Understanding and accurately predicting changes m the atmosphere requres ade-
guate observations of the wper atmosphere. Fadiosonde obgervations are the prne
roary source of upper-atr data and will re roain so into the foreseeable future.
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Ahome & 3 Shenr-T dingram that meteorologists frequerdbrice to wienr the mdinsande data. The red
Tivue iethe temperatime plot avd the sreen e ic fhe denpoit plot (ameaame of the Fommidiyr).
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- Warldaide, thers are

ruwearkr a Q00 vpper-air
oheermation staticore .
Dilost are located i e
Morther Hemisplere
arvd all ol e ations Are
yan | aadby tabcer at the came
time each dayr (00:00
ardfor 12:00 TITC ), 365
days avyenr. Obeerrations
are made Trrthe FIATS ot
92 ctatiore - 69 T the
cottermitions Thdted
States, 13 ih Alacka, 9 ih
the Pacific Oceary, ad 1
i Puaerto Rico. HINS
sapports fhe operation of
10 other statiors ithe
Caribbear. Thoonazh
iteratical aFresmer e
data are exchargzed
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Wind Profilers

Wind profilers are specifically designed to measure vertical profiles of horizontal wand speed and direction from near the surface to abowe the
tropopause. The NO&AA Profiler Metwork (NPM) was first deploved m 1990-1992 and has operated contously ever since. Sice Jamary of
2000, there are thity-two 404 MHz profilers i the central Urnited States and three 449 MHz
profilers in Alaska The only wind profiler in the North Platte county warning area 13 located in

MMerrinan, ME.

Wind NP profilers are designed to operate reliably and unattended 1n neatly all weather
conditions. To achieve this reliahility, they have a rnmmum munber of mowing parts; therefore a
fizzed heam antenna 15 used. Ohtating wand profiles consistently to the tropopause m nearly all
weather conditions requires the use of a relatively long wavelength radar. 404 MHz Wind
profilers are relatively low-power, highly sensitive clear-air radars The radars detect fluctuations
in the atrmospheric density, caused by turbulent monng of volumes of air wath slightly different
tetnperature and moisture content. The resulting fluctuations of the mdex of refraction are used as
a tracer of the mean wind in the clear air. Although referred to as clear-air radars, wind profilers
are capahle of operating in the presence of clouds and moderate precipitation.

Ilerriman Wind Profiler




