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NEW TECHNOLOGY SHOWS PROMISE FOR PREDICTING WEATHER IN THE FUTURE

ohn Short squinted at the
Winnebago's side-view mir-
ror and scratched his tropi
cal print cap.

“A little more,” said Brian
Osbome, standing behind
the motorhome, urging
Short forward with his fin-
ECTS.

Short tapped the acceler-
ator. Ihe motorhome lurched forward over
trimmed grass in a clearing cut from northern
Wisconsin oak and aspen trees

“That'zs iv,” Osborme said.

Short jammed the "Bago into park and shut
off the ignition.

Short, a support technician, and atmos
pheric scientists Osborne and Wayne Feliz
comprised a team of University of Wisconsin-
Madison scientists on an outland junket 10
fieldtest an experimental weatherforecasting
device,

The lstest in & long series of expeniments,
the day's trial was to validate readings of a
NASA Terma polar orbiting satellite due 10
pass overhead at 130 am.

The customized 1994 Winnebago housed a
suite of meteorological instrumentation. A
ceilometer shot a
laser beam to the
top of the atmos
phere and back. A
collection of instru-
ments on the roof
measured ground
temperature,
humidity, baromet-
ric pressure and
wind. A launch sys
tem could send a
weather  balloon
into the atmos
phere.

The center of
altention. though,
was & steel and alu-
minum box the size
of a dormroom
refrigerator tip
on its side,
to o hydraulic Lift
inches below the
lop ol the
matorhome behind the side door,

Called an stmospheric emitted radiance
interferometer, or AERL the instrument’s

was developed by U'W scientists in
the late [980s, then licensed to & Canadian
firm for commercial production.

Inside the "Bago, team leader Wayne Feltz
hunched over an IBM-T70 laptop. He scruti
nized jagged graphs that showed realtime
readings of lf.‘:lhpemurt and humidity in the
air above the

AERI can see two miles into the tropos
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m the hmmd.l.r].r layer, and

as Lthey occur.

If!nrmurnmmnnfmmlmnlurﬂnw
pressure and threaten to break into the much
cooler upper atmosphere, which would mean
severe weather, Feltz would know it

“We can monitor what's ha o the
unmwhﬂhmﬂsmd break.~ Feltz
said Other than AERIL, * ‘s nothing to

monitor that with 10-minute time resolution ™
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re. Using a formula,
AER] converts mdistion data into accursic
temperatire lnd moisture readings - wo
imporiant pieces of the weather forecasting

Out of thin

UW scientists test an experimental device

that could change the way we look at weather
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SUPPORT TECHNICIAN JOHN SHORT gets ready to pour liquid nitrogen into the recep-
tor of AER!, or atmosphernc emitted radiance interferomater. The kguid nitrogen keeps the
receptor at & constant minus 321 degrees Fahrenheait, unaffected by the sumounding amv-
ronment. Computer graphs (below) measure a range of slactromagnetic frequencies,
which indicate temperature, waber vapor levels and other atmospheanc data.

The day of the experiment, the customized
1994 motorhome sat in a clearing near the

western edge of the National
Forest ot the base of a 1,500-foot telecommu-
nications tower. After two hours of work, the
scientists realized they had parked the "'Bagn
too close to the tower’s guy wires.

Short and Osborne pulled the maobile
weather station forward

Feltz, who grew up in Plover, describes
himself as 3 lifedong “weather weenie,”

“] always wanted 10 be a metcorologisi,” he
siid. “Whenever there was a lornado watch,
I'd be running around outside through the
hail *

He asntended Morthland College in Ash
land. 60 miles north on Siate 13 from the
experiment site, and has been working with
AERI since 1991,

Wearing a “Storm Chaser Conference™ T-
shirt, Feltz calibrated AERI for a day of mes
surements in the new location

“It takes about 10 minutes to get each radi-
ance,” he said. "It takes about two radiances,
or ﬁﬂ minutes, to stabilize.”

¥ 10 am., scudding clouds gave way 1o
clear skies - good news for the AER] crew,
because the machine can't obtain temperature
and moisture readings through rain or clouds.

"The forecast sawl it would be partly
cloudy,” Feltz joked. “Those damn meteoroko-
gisis. They get it wrong unless it's happening
outside the window, and then they get patied
on the back.”

Short poured liguid nitrogen into the
AERI's receptor, keeping it a constant minus-
i21 degrees Fahrenheit “"so its tempemiure
can’t drift with the environment,” he said

AERI works by splitting infrared beams,

ltu&:'hnn back together and measuring
the di

A hatch in the roof of the motorhome
allows atmosphenc radiation to emter the
AERL A mirror tilted at 45 degrees splits
beamns of energy and bounces them through
the wide ends of two absolutely black, perfect-
ly machined aluminum cones.

One cone, in a can the sire of a
cookie jar, is called the ambient blackbody. It
stays at room temperature. The other cone, n
another aluminum cookie jar, is called the hot
Eg:l:b::dy. It is heated to 140 degrees Fuhren-

i

The beams radiate off mirrors af the
point of cone. then rejoin. Differences in
the electromagnetic wavelengths of each beam
describe the remperature and moisture con-
h:nllnf the air lhﬁm mll_'.::rn;u

1's as if vou're 51 up a three-
kilometer- km; ncil and this is what's going
on overhead, F"tu said. "It sounds like mag-
ic.

The atmospheric data is fed into a compul-
er and then piotted on graphs.

The g s indicate the r of electro-
magnetic [requency. from 500 w 3,300
wavenumbers. Low frequencies, with wave
lengths of about 20 microns, reflect tempera-
ture, and higher frequencies, 300 micron
wavelengths, detect water vapor.

The whole detection process takes shout [0
minutes - & vast improvement in time-resolu-
tion over weather balloons, which ordinarily
launch once every 12 hours,

Water and temperature in the simosphere
are umportant components of a weather fore-
cast. Together with wind £ , wind direction
and other climatic variables, this information
helps forecasters see what's happening in the
stmosphere and predict weather changes even
before clouds form.

With better time resolution than weather
balloons and better spatial resolution than
satellites, AERI technology has the weather
world abuzz, Fehz said.

“We can't build a million AERIs and pm
them every 10 miles.” he smd. “But we can
achieve that effect from space. The MNational
Weather Service and NOAA are very interest-
ed in this technology. It takes 10 or 12 years of
validation for it 10 catch on, but they're talking
about deploving AERI on a future satellite

AERI is only one of dozens of new lech-
nologies being developed to help forecasters
mecrease the accuracy of their weather predic-
Lons,

“*No one remote sensing instrument can
mieasiire every met ical variable,” Fehiz
said. “We have 1o find and use the best com-
bination of technology.”

For more information on AERT,
winir the reakrime datag Web page al:
http://zonda.ssec.wisc.edu/ " waynaf/



