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DID YOU KNOW?

vy Hurhan growth hon
I“ combined with a hi
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thres-quarters of patierts «
maoderate 1 severe cases,
found. Crohn's affects the
tract, causing persistent d
abdominal pain, bleeding
breakdown of the intestine

SUNDAY FOCUS

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
Osborne, standing behind
the motorhome, urging
Short forward with his fin-

£OTS.

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

“That’s it,” Osborne said.

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

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

The latest in a Jong series of experiments,
the day’s trial was to validate readings of a
NASA Terra polar orbmng satellite due to
pass overhead at 10:30 a.

The cusmmmed 1994 Wumebagc housed a
suite of A

gical instr
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
attention, though,
was a steel and alu-
minum box the size
of a dormroom
refrigerator tip)
on its side, bolted
to a hydraulic lift

TEAM
Wayne Feltz monitors
ternperature readings
on a laptop inside the
"AERI-bago” mobile

LEADER

e e inches  below the
o S Aton of the
motorhome behind the side door.

Called an atmospheric emitted radiance
mlcrfemmct:r or Al:Rl the msmxmcms

logy was d by UW
the late 1980s, then licensed to a Canadmn
firm for commercial production.
Inside the "Bago, team leader Wayne Feltz
hunched over an IBM-770 laptop. He scruti-
mzed )aggful graphs tha\ showed realtime

idity in the
air above the AERH)ag

AERI can see two miles into the tropos-
phere, a turbulent ribbon of atmosphere
called the planctary boundary layer. Weather
changes develop in the boundary layer, and
AERI can see changes as they occur.

Ifwmnmrmtonscfmmaccmemfhw
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 happening to the
inversion, whether it's ready to break,” Feltz
said. Other than AERIL, “There’s nothing to
monitor that with 10-minute time resolution.”
b}y;\hﬁm mml;ter:es xﬁﬁmd md.\sﬂ}g:femn&ed

2 atmosp! sing a complex formula,
converts radistion data into accunu

xmportam pieces of the weather l‘orecasung
puzzle,

Out of thin

UW scientists test an experimental device
that could change the way we look at weather

SUPPORT TECHNICIAN JOHN SHORT gets ready to pour fiquid nitrogen into the recep-
tor of AERI, or atmospheric emitted radiance interferometer. The liquid nitrogen keeps the
receptor at & constant minus 321 degrees Fahrenheit. unaffected by the surrounding envi-
ronment. Computer graphs (below) measure a rangs of electromagnetic frequencies,
which indicate temperature, water vapor levels and other atmospheric data.

Post£nescant hokcs by Rk Van Grixov

“Tt takes about 10 minutes to get each radi-
ance,” he said. It takes about two radiances,
or 12}0 ménutcs. t;?;:ud? i

y | clouds gave way to
clear skies --good news for the AERI crew,
because the machine can’t obixin temperature
and moisture readings through rain or clouds.

“The forecast said it would be partly
cloudy,” Feltz joked. “Those damn meteorolo-
gists. They get it wrong unless it's happening
outside the window, and then they get patted
on the back.”

Short poured liquid nitrogen into the
AERI’s receptor, keeping n a copstant minus-
321 degrees Fahrenheit “so its tempemwm
can't drift with the environment,” he said.

AERI works by splitting infrared beams,
sphcu}% them back together and measuring

differences.

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

One cone, housed in a can the size of a
cookie jar, is called the ambient blackbody. It
stays at room temperature. The other cone, in
another aluminum cookie jar, is calied the hot
alackbody; It is heated to 140 degrees Fahren-

eit.

The energy beams radiate off mirrors at the
point of each cone. then rejoin, Differences in
the electromagnetic wavelengths of each beam
describe the temperature and moisture con-
tent of the air above the Winnebago,

“It’s as if you're looking straight up a three-
kilomem-lons cil and this is what's going
on overhead,” Feltz said. “It sounds like mag-
ic.

The atmospheric data is fed into a comput-
er and then plotted on graphs.

The graphs indicate the range of ekm'o
magnetic freqticncy from 5

wnh w:vc-

“lengths of about 20 microns, reflect tempera-

ture, and higher frequencies, 300 micron
wavelengths, detect water vapor.

The whole detection process takes sbout 10
minutes - & vast improvement in time-resohs-
tion over weather balloons, which ordinarily
taunch once every 12 hours.

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

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

“We can't build a million AERIs'and put
them every 10 miles,” he said. “But we can
achieve that effect from space. The National
Weather Service and NOAA are very interest-
d in this technology. It takes 10 or 12 years of

The day of the experiment, the customized
1994 motorhome sat in a clearing near the
western edge of the Chequamegon National
Forest at the base of a 1,500-o0t telecommu-
nications tower, After two hours of work, the
scientists realized they had parked the 'Bago
100 close to the tower’s guy wires.

Short and Osborne pulled the mobile
weather station forward.

Feltz, who grew up in Plover, describes
himself as a life-long “weather weenie.”

“I always wanted to be a meteorologist,” he
said. “Whenever there was & tornado watch,
I'd be running around outside through the
hail”

He attended Northland College in Ash-
land, 60 miles north on State 13 from the
cxpenmem 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.

fidation for it to catch on, bunheyrualkmg
about deploying AERI on a fiture satellite.™

AERI is onl)é one o?::ad dozc& of{new tech-
nologies being devel o help forecasters
increase the accuracy of their weather predic-
tions,

“No one remote sensing instrument can
measure every meteorological variable,” Feltz
said. “We have to find and use the best com-
bination of technology.”

For more information on AERI,
visit the reaktime data Web pa_;e ar
://zonda.ssec.wisc.edu/ ~“waynef/



