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Just One Look

At UCAR/NCAR/UOP's summer picnic on 17 August, the heat led to spirited pick-up basketball games and drove many to seek shade
under the trees of North Boulder Park. A cowboy/clown amused the youngsters and parents alike with his poker face and magic tricks.
Liquid nitrogen kept the Popsicles and Fudgsicles from melting, providing constant cool relief from the sun. Volleyball and dog owners
swapping stories beneath the trees were some of the other highlights. The picnic was sponsored by the Employee Activities Committee.
(Photos by Peter Bockenthien.)
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NCAR at night:
A random walk through the Mesa Lab
After the sun goes down and most of us go home, the Mesa Lab gets quiet, but it's by no means
quiescent. Animals pad through the tall grass. Security guards make their silent rounds. Computer
operators keep watchful eyes on the Crays. And scientists pore over their work in savored solitude.
On a Thursday evening last month, SN photographer Carlye Calvin joined me to take a first-hand
look at the nocturnal side of NCAR. •Bob Henson

Lightning crackles above Boulder during a recent nighttime foray outside the Mesa Lab. (Photos by Carlye Calvin.)

9:44 p.m.

"Boy, it's dark up here," says Carlye as we hop out of her car. Indeed, it's dark--more so than you might expect. Lamps
stand like sentries in the parking lot, with only a few cars and patches of dusk in between them. To the west, a gulf of
blackness swallows the Flatirons. There've been thunderstorms off and on through the evening, and now a ragged,
broken cloud deck sits overhead, softening the scene. The gentle drone of crickets is overlaid on the ever-so-faint hum
of Boulder traffic. And a puff of cool air tells us that summer's days are numbered.

I throw on a long-sleeved shirt over my T-shirt as we stroll toward the Mesa Lab.

It Happened One Night

"There were many nights I worked late down in room 51, which is the darkest of three rooms
in that office area. One night the power went off and I was the only person in that part of the
basement. Fortunately, some time back I had brought a flashlight and candles to work just in
case of this kind of event. I turned on the flashlight to find the candles and continued to work
by candlelight for the remainder of that evening."
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• Karen Friedman,
SCD technical communications coordinator

9:50 p.m.

There's no denying the power of I.M. Pei's creation at any time of day, but it takes on new drama at night. Yellow light
radiating from below brings out the beauty of the textured sandstone walls. The cleanness of the design registers even
more strongly against the night sky than it does when the Flatirons and their rocky detail loom overhead.

As Carlye and I approach the building, we see only a few brightened windows hinting of people at work. One
illuminated corner room, sandwiched between walls, stands out near the top of the A tower. Hoping to capture the
contrast on film, Carlye sets up her camera and tripod in the circle drive and adjusts the exposure.

Just as she's ready to take the shot, the light blinks out. [Subsequent expletives deleted.]

10:03 p.m.

Soon enough, we're out of the darkness and swimming in a sea of lemon yellow--the refurbished cab of the A-tower
elevator. We exit at the fourth floor, where we'd noticed several lights on from outside.

Strolling down the CGD hallways, we soon come upon our first subject. Even though we're brazenly dropping in on
him, Gokhan (pronounced Yohkan) Danabasoglu cordially accommodates our visit.

He hails from the ancient Turkish city of Eskisehir, where "almost nothing is considered to be historic if it's not 300 or
400 years old." Gokhan came to NCAR in 1992, after completing his doctorate at the University of Colorado at
Boulder. He's been doing ocean modeling with Bill Large, Jim McWilliams, Peter Gent, and Scott Doney in the CGD
oceanography group. Gokhan is among the longer long-term visitors.

Although he's the only person in sight, Gokhan isn't the prototypical night owl we'd expected. "This is the first time
I've been here at night," he protests. "Usually I come in about six a.m." In fact, he's planning to come back in at 6:30
the next morning. Tonight, he's on deadline, producing plots and transparencies for an upcoming meeting of the Pacific
Working Group for the World Ocean Circulation Experiment.

I assumed Gokhan was taking advantage of the late-night lull in NCAR computing demand to crank out calculations.
But he quickly disabused me of that notion. The after-dinner hours aren't always the best for number crunching, it
seems. "A lot of people are still running jobs on the Crays late at night, and the network traffic is mostly heavy. In the
early morning hours, however, the load is lighter." As it turns out, Gokhan is also doing modeling on a computer at the
University of California, Los Angeles--a reminder that distributed computing goes in both directions.

Before we duck out of the fourth floor, we find another oceanographer burning 10:00 p.m. oil down the hall from
Gokhan. Carlye and I clamber into Frank Bryan's office and find him gracious but a bit distracted. "I'm actually going
on vacation next week," says Frank, "so I'm trying to get some last-minute stuff done." It's definitely August at NCAR.
We bid Frank a prompt adieu and move on.

Left to right: Juan Carlos de Jesus Hernandez, Gilverto Chavez,
Eleuterio Martinez, and Fabian Magno de Jesus.

10:24 p.m.

Working our way downward through the A tower, we
find only shadows and light. Where is everyone? We
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decide to take a stroll southward and downward, toward
the second basement. On our way to the foot of the B-
tower stairwell, we hark to a cheerful and unexpected
sound: whistling.

The whistler is Juan Carlos de Jesus Hernandez, one of
the janitorial staff who have worked at NCAR through a
contract with MasterKlean since 1995. He and three of

his colleagues take a few moments out from sweeping, buffing, and trash collecting to talk with us. Two other janitors
are making rounds elsewhere in the building.

It Happened One Night

"Sometimes you go into an alternate space/time. The clock starts accelerating and your focus
grows increasingly concentrated till you slip into a zone where hours pass without notice and
your productivity increases by orders of magnitude. Everything is hushed and dark, like an
observation deck on the Starship Enterprise, and you can listen to "Music from the Hearts of
Space" and "Tubular Bells." The halls echo like an empty cathedral, and the supercomputing
room looks like a scene from the TV program Babylon 5.
• Lynda Lester,
SCD writer/editor

Juan, the most proficient of the group in English, is the Mesa Lab supervisor and the unofficial spokesperson for this
interview. "I've been working for this company for about a year. I've been at NCAR for eight months," he says.

The janitorial shifts at NCAR run from 5:00 p.m to 1:00 a.m. "In the morning, I work at Hardee's during breakfast and
lunch, from about 7:00 a.m. to 3:00 or 4:00 p.m. There I do prep for salads and sandwiches.

"All of us work at least two jobs," Juan adds.

I try to picture these six people cooking or cleaning elsewhere through the day, then putting the entire Mesa Lab in
order for the next day, then grabbing perhaps four or five hours of sleep before the cycle repeats itself. I'm impressed
that Juan and his colleagues manage to exude such equanimity. His was the only whistling I heard this evening.

10:43 p.m.

We stop in the tree plaza and take in the scene. A rectangle of city-lit stratocumulus floats overhead, framed by the
building. A light, mild wind carries the crickets' drone through the gaps between the towers.

It only takes a few steps at the Mesa Lab this time of night to find yourself alone, and propelled by the beauty of your
surroundings into thought and reflection. I think and reflect while Carlye shoots.

This deer is one of many nonhumans who explore the mesa between sunset and sunrise.
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10:51 p.m.

"If you want to know about wildlife on the mesa, just stick around here a couple of hours." So says Don
Cash, one of the NCAR security guards. He and partner Ken Sprague are parked in a patrol car on the
circle drive, having just finished their routine 10:00 p.m. circuit of the ML parking lot. By this time,

anyone without NCAR business is supposed to be off the mesa. It's the job of Don and Ken to chase off the stragglers.

"The idea is not to give people a problem," says Don.

"We do it politely," Ken chimes in.

Don recalls a Sunday morning not long ago. "It was about 4:30 or 5:00 a.m. We had a bunch of guys who--well, let's
put it this way: they had no pupils. They were climbing the walls."

Literally?

"Literally."

Well, I reasoned, Boulder is a mecca for rock climbers. And Woody Allen did climb down the ML walls in 1973,
filming Sleeper.

Most of the creatures that Don, Ken, and their coworkers encounter in the wee hours are nonhuman. "We've got two
red foxes," says Don, "who'll come to you if they know you. All winter long I'd see this fox and I'd sit down and talk
to him. I came in one night and heard a rattlesnake in the brush. It turned out to be that fox playing with the
rattlesnake. The fox saw me and sat down. I told him, 'Bad timing! Bad timing!' "

It Happened One Night

"What I remember best is the camaraderie I've shared with the various people I worked with.
We hung together, sometimes even when we were angry at each other, because we felt
working this shift required something special and we had what it took."
• Susan Albertson,
night-shift computer operator since 1977

For the past several years, the NCAR security staff has been subcontracted through American Patrol & Guard (APG),
whose regional office is based in Loveland. A total of ten men and women work rotating shifts 24 hours a day, seven
days a week--even on Christmas Day.

The security guards do more than watch for trouble at night. On weekends, for example, they serve as on-call tour
guides for daytime visitors who have questions that range beyond the self-guided tour materials. On any given
evening, they may be summoned after dark to escort staff or official visitors from the ML lobby to the parking lot.
(This service is available to anyone at the Mesa Lab by calling or stopping by the receptionist's desk, ext. 1140.
Advance notice of at least a few minutes is appreciated.)

On a typical weeknight like this one, security concerns are minor and the visitors few. However, all bets are off during
full moons, big thunderstorms, and meteor showers. "That's when we get all kinds of people," says Don. He didn't see
a single meteor during the Perseid shower of early August, even though he was on the mesa all night working a
graveyard shift.
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"I was too busy chasing people off the mesa."

Don Cash and Ken Sprague return from a patrol.

11:05 p.m.

If Don and Ken are two of the lead actors in the Mesa Lab spotlight this
evening, Walt Mendenhall is the director. Walt's easygoing manner is
familiar to nighttime denizens of the Mesa Lab. Under one auspice or
another, he's performed security duties here for a good while. "You can
say 'over ten years,' " he offers.

Walt's post is the receptionist's desk. His job as dispatch officer is to
serve as the liaison between the security staff at ML, those at the
Foothills Lab, and those who rove among the various UCAR-managed
sites: ML, FL, UCAR North, UNAVCO, Jeffco, Marshall, and Sam's
warehouse.

At Walt's disposal is a small bank of television monitors that keeps an
electronic eye on the various sites. Walt can zoom in or scan the horizon
at any of the sites when needed, including the ML parking lot.

There's seldom a question of who is entering or leaving a site, because
the standard access cards now in use at most sites provide instant
identification that Walt can access. Carlye and I ask Walt to scroll back
on his site-history monitor so we can find our ML cybertrail for the

evening. It's all there: each door we entered and the time we entered it. For a second I thought I saw the outline of a
genial Big Brother in the phosphorescent glow.

Carlye asks if she can take Walt's photo. He balks at first--"I'm shy"--then finally relents.

Walt Mendenhall and his bevy of site-scanning monitors.

11:25 p.m.

Noise! Light! We've just entered the SCD machine room, and
my senses feel overloaded by the harmonic whir of fans and the
brilliance of industrial-strength fluorescent bulbs. Actually, it's
not all that loud or that bright, but compared to the rest of the
building, this feels like Times Square.

Jeff Cowan holds the quintessential NCAR night job: machine-
room operator. Jeff's compatriot is fellow operator Greg
Berman. The two have a lively, easygoing rapport marked by
occasional faux sucker punches. "Jeff studies Tae Kwon Do
and I can bench-press 300 pounds," says Greg, "so it'd be a
pretty fair fight."

Jeff is one of the four-by-ten staff, meaning he works four ten-hour shifts per week, normally from 10:00 p.m. until
8:00 a.m. He's been at NCAR since March. Greg is a part-timer who's worked nighttime hours in the machine room
since 1989. The schedule agrees with him. "My wife works days part-time and I'm here on the average 20 hours a
week at night. I feel like I've got the best of all worlds." (In an endeavor completely separate from his NCAR job,
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Greg, who studied meteorology at Texas A&M University, writes forecasts and weather summaries for several local
newspapers.)

It Happened One Night

"It was one night in 1985, around ~0430, and I had just arrived to get ready for some system
test time on the CRAYs. (My recollection is that we were upgrading to Cray Operating
System 1.13.) I was walking up from the bottom end of the parking lot. It was dark (it seems
that there were fewer sidewalk, parking lot, and building lights then than now). Against the lit
stairwell of the building, I noticed the silhouette of an animal sitting on a branch of the tree at
the half-circle in the sidewalk.

"At first I thought, 'It's probably just a feral cat, but a large one.' As I got closer, it occurred to
me, 'That's one heck of a big cat,' and I noticed longish, pointed ears. Just before I reached
where the walks cross, the cat jumped from the tree and ran towards the Fleischmann Building
through the tall grass. As it jumped, I saw a bobbed tail against the lights of the walkway.
Unfortunately, it was too dark to make out much else. I decided it was either a bobtailed, 30-
pound city cat or a bobcat waiting for a meteorologist meal--and all that came along was a
'Cray-on.' "

• Tom Engel,
Cray site analyst at NCAR from 1983 to 1988, now an SCD software engineer

Despite the perpetual cool of the climate-controlled night, the pace in this room occasionally heats up. At any time,
one of the dozens of monitor screens positioned around the room can turn magenta, a sign that one or another system
needs attention. A blood-red screen denotes even more urgency. Other cues are audio; for instance, the two largest
Crays emit a chirping alarm if they experience cooling problems.

The midnight hour is one of the operators' busier times, says Greg. "We'll run through all the vitals on each system.
We do this at the start of each shift. Even though everything might look OK, we want to make sure that there aren't
any problems lurking somewhere." The operator's domain includes seven mainframe computers (six Crays and an
IBM), more than a dozen distributed systems, and thousands of cartridges and disks storing well over 75 terabytes of
data.

Power outages are among the specters these operators face. Jeff was on hand during one of this summer's widespread
blackouts. "I saw the lights flash two or three times, then the whole room went dark." A battery-based uninterruptable
power supply (UPS) kicks in at these points to keep the room safe for the temperature-sensitive computers. The UPS
backup provides a 15-minute window for graceful shutdown of the computers should the power glitch be prolonged.

Jeff Cowan and Greg Berman.

Nighttime work has its definite disadvantages for the operators. They are
among the few direct employees of UCAR who seldom spend time at work
during regular business hours. "There are a lot of meetings and seminars
that I don't get to attend," says Jeff. "There's a kind of disembodiment from
the rest of the NCAR world." Bulletin boards, e-mail, and newsletters help
the operators to maintain a connection with the nine-to-fivers, and there are
flextime arrangements that allow the operators to attend daytime seminars
on work time as their sleep patterns allow.

On the plus side of the ledger, the machine room's pace is generally low-
key while the rest of the world sleeps. "There are definitely nights that are
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just hell nights," says Jeff, "but on the whole, the job is probably 80% routine, 15% not so routine, and 5% sheer
panic."

After a pause, he reconsiders. "Make that 19% not so routine and 1% sheer panic."

Greg adds the ultimate spin control: "It's not like we're panicking--it's more like the room is panicking." •
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Deluge and drought:
Two summer studies precipitate progress
S-Pol sees through Colorado weather tricks

Early in the evening of 12 July, an estimated 7.6 to 9 centimeters of rain created a 3.6-meter wall of water along
Buffalo Creek southwest of Denver. The creek flooded its banks, washed away a bridge and road, and left two people
dead. At the same time, hail pelted the Colorado plains as a number of severe storms thundered through the hot
afternoon.

Both areas were continuously watched by an experimental radar perched atop four seatainers (seaworthy trailers) at
Front Range Airport in Watkins, the first town east of Denver on I-70. Operated from 1 June to 21 August by the
Remote Sensing Facility (RSF) of the Atmospheric Technology Division (ATD), the radar's dual-polarimetry
technology proved its state-of-the-art precision on 12 July by distinguishing between the large, flat raindrops swelling
Buffalo Creek and the round hailstones pounding the eastern prairie. Meanwhile, Denver's Front Range Doppler radar-
-part of the National Weather Service's nationwide network (WSR-88D, formerly known as NEXRAD)--showed both
areas as having similarly heavy rain and/or hail, without distinguishing between the two.

"Measuring heavy rains accurately is important for anticipating flash floods," explains ATD senior scientist Jim
Wilson, who headed the S-Pol precipitation experiment. "Hail can fool the WSR-88D into 'thinking' it's raining harder
than it actually is, thereby introducing uncertainty into the issuance of flash flood warnings. S-Pol can more accurately
measure the size and shape of raindrops. This helps us spot areas of heavy rainfall and predict the resulting runoff."

To quantify the advantages of a dual-polarimetric radar over the WSR-88D's more conventional technology (single
polarization), NCAR is planning a series of experiments over the next few years in various seasons and locations
around the United States. This summer's deployment of S-Pol at Front Range Airport was the first in the series.

Anticipating promising results from the current refinement of the now 15-year-old technology, scientists at the
National Severe Storms Laboratory (NSSL) are already working on how to add it to the existing WSR-88D network
installed around the country in the early 1990s. Colorado State University and NSSL use dual-polarimetric radar data
and are collaborating with NCAR on the S-Pol tests. Similar studies are taking place in Germany, Italy, and England.

According to Matt Kelsch, NOAA meteorologist and an instructor with the Cooperative Program for Operational
Meteorology, Education and Training (COMET), "WSR-88D is set to measure maximum rainfall rates of 2.94 inches
per hour [7.5 cm] in Colorado. Above that limit, hail looks like very heavy rainfall. S-Pol, however, has no set
threshold."

S-Pol is NCAR's second dual-polarimetric radar. Its predecessor, CP-2, was expensive to set up because it required the
construction of a concrete pad at each new site. By contrast, S-Pol can be placed on a base of four seatainers--the
same ones it's shipped in--for assembly at any stable, accessible site in the world. The 8.5-m aluminum dish is sturdy
in winds up to 80 kph and can be covered with a radome (protective shell) if necessary in more severe weather.

Not only is S-Pol convenient to ship and assemble, but it sports a much-improved antenna, which provides more
accurate measurements than CP-2 did. A new data processor using modern digital technology contributed by ATD's
Mitch Randall, Eric Loew, and Jon Lutz further supports S-Pol's state-of the-art status. "It costs a lot less to move into
the field," says Joe Vinson, one of RSF's six radar operators, "and it's so much easier to to operate. We're pretty happy
with it so far." RAP's Ed Brandes and Jotharim Vivekanandan will be conducting data analysis for this summer's test.
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The unusually stormy July across northeast Colorado, while providing many study cases for S-Pol, brought several
tornadoes to the vicinity of Front Range. One was so close that radar operator Al Phinney took shelter at the Front
Range terminal until the threat had passed. On 9 August, two other twisters passed within five kilometers of the radar,
giving Rick Parsons some anxious moments.

Dennis Heap, director of aviation at Front Range, donated airport grounds for the experiment. The large white dish of
S-Pol scanned the horizon from its seatainer base on the former north-south runway at the airport's west side. Says
Heap, "The Front Range Airport Authority provided the land at no cost to NCAR because it saw the long-range
benefits to the aviation community, which heavily depends on accurate weather information." About 125 airplanes
from the Denver metro area are based at Front Range and many more from around the country stop there for fuel.
•Anatta, UCAR Communications

How does dual polarization work?

S-Pol measures the average height and width of raindrops and hailstones in a volume of air about 150 meters long by 1
degree wide. It uses signals that are polarized into alternating horizontal and vertical orientations. Small drops tend to
be round, while larger drops--contrary to familiar images of raindrop shape--flatten into hamburger-like shapes as they
fall. These large, flat drops will reflect more of the horizontally polarized signals than the vertically polarized ones. In
contrast, smaller raindrops, being comparatively round, will tend to reflect the same amounts of signal whether that
signal is horizontally or vertically polarized. The same goes for hailstones: even if they are oddly shaped, they will
tumble as they fall, resulting in the radar "seeing" them as round, on average. By comparing the radar returns for
vertical and horizontal orientations, scientists can deduce how much hail or heavy rain is inside a storm.

RAP tests new rainfall-enhancement technique in drought-ridden Mexico

Field work this summer and fall is bringing new credibility to the science of weather modification and perhaps helping
to bring some rain to the drought-ridden Mexican state of Coahuila. Working with scientists from several Mexican
universities, researchers from the Research Applications Program (RAP) and the Mesoscale and Microscale
Meteorology Division (MMM) conducted the first field trials in North America of new techniques for seeding clouds
to enhance rainfall.

The Mexican government, along with agricultural and industrial interests, is sponsoring the research. Field trials will
continue from June to October over the next four years in Coahuila. The program will also transfer cloud-seeding
technology to Mexico and train Mexican scientists in its use and evaluation.

The new seeding technique uses pyrotechnic flares mounted on aircraft to seed the clouds. While the aircraft flies at
the base of the cloud, moisture-attracting (hygroscopic) particles produced by the burning flares rise into the cloud. As
the cloud's water vapor is attracted to the particles, droplets are formed, which then fall out as rain. The wide range of
droplet sizes produced by the particles encourages and accelerates the precipitation process.

This method of cloud seeding was first tried in 1990 in South Africa. The seeding appeared to increase rainfall by 30%
to 60% over what would have occurred without the seeding. Roelof Bruintjes (RAP/MMM) and Al Cooper (MMM
senior scientist/Advanced Study Program director) collaborated on the evaluation of the South African results; a
forthcoming paper of theirs will describe modeling studies of the effects of hygroscopic seeding. Observations from a
multi-institutional wintertime experiment, the Arizona Project--led by the University of Arizona early in 1995 in the
region around the Mogollon Rim--appear consistent with those from South Africa.

RAP director Brant Foote is coordinating the overall research program in Mexico over the next four years. Brant
cautions that it is too early to tell whether the hygroscopic seeding technique will be broadly applicable to Mexico or
any other rain-deficient area. "The results in South Africa and Arizona are striking," he says, "but there is no guarantee
of success elsewhere. These efforts are clearly still in the research phase. We anticipate that the disciplined research
program in Mexico will help us to better understand the physical processes that could lead to increased rainfall and to
clarify whether this technique works as well as it appears."
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In late August, Hurricane Dolly brought some welcome relief to the drought-stricken parts of Mexico, but ironically, it
hindered the seeding experiments. "There was so much low overcast we weren't able to fly," says Brant. Overall, he
adds, "We've had a lot of flight days this summer, but it's much too early to know what the effects of the seeding are.
We're looking for 20-30% changes, so you need to have a large enough sample to do valid comparisons."

One of the goals of the Mexican study, says Roelof, is to determine what part of the cloud is the most effective site for
seeding: "Does the material stay in one updraft or does it mix through the cloud?" To shed light on this and other
questions, pilots have been seeding in double-blind fashion. Radar operators are not told if seeding is taking place for a
given storm.

The research agenda in Coahuila includes

• a statistical evaluation of the seeded and nonseeded clouds in the area

• studies of the cloud responses using high-resolution numerical models

• analyses of data collected by the research aircraft and ground-based radar

• strong collaboration with scientists in Mexico in the areas of cloud physics, data analysis, and numerical modeling

Flares mounted on a research aircraft are a main tool in the cloud-seeding project now taking place in Mexico's Coahuila province. The
flares emit hygroscopic particles that attract water vapor, helping to accelerate the rain-formation process in Mexican thunderstorms
such as the one above, observed this summer. (Photos courtesy Roelof Bruintjes/RAP.)

Mexican collaborators include scientists from the Universidad Autonoma de Coahuila, the Department of Meteorology
at the Universidad Autonoma Antonio Narro in Saltillo, Centro Ciencias de la Atmosfera at the Universidad Nacional
Autonoma de Mexico, and the Instituto Mexicano de Tecnologia del Agua. Altos Hornos de Mexico, a large steel plant
in the region, is leading the private-sector interests. The North Dakota firm Weather Modification, Inc., is providing
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logistical support, including the research aircraft, pilots, a ground-based weather radar, and computer displays. Dan
Breed (RAP/MMM) is serving as on-site field coordinator.

Training and technology transfer are important goals of the project. During the first month, NCAR and Coahuila
personnel are jointly developing a training plan to transfer the new cloud-seeding technology. Mexican university and
state personnel will be integrated into all aspects of the program, including cloud physics studies, radar data analyses,
and numerical modeling. NCAR will also train Coahuila state personnel in how to use and evaluate cloud-seeding
methods using hygroscopic flares and other materials.

Key aspects of the training and technology transfer will include

• lectures by NCAR scientists on basic cloud physics and dynamics, the history of cloud seeding, cloud-seeding
techniques, and statistical analysis procedures

• pairing of NCAR scientists with Mexican scientists for the entire four-year period to facilitate mentoring

• recommendations for Mexican scientists to attend U.S. universities and specialize in cloud seeding and weather
modification studies at the bachelor's or master's degree level

• training of Mexican personnel to launch soundings, operate radar, conduct seeding flights, and coordinate seeding
operations

Although cloud seeding has had a checkered past, the Mexican study and the new technique are once again raising
hopes. Roelof and Brant have hosted visitors from Korea and Indonesia and received calls from around the world
spurred by interest in the project. "We could be interested in doing more such projects," says Brant, "if we found a
sponsor who's really interested in learning about the clouds and in scientific evaluation of the seeding. We're not in the
weather modification business--we're trying to evaluate what the seeding effects are."

Brant adds that seeding is not an instant fix for ongoing drought, but rather a tool for maximizing rainfall during the
wet phases of climates that alternate between wet and dry cycles. "There's absolutely no prospect of changing a
drought regime to a rainy regime through weather modification. That's just not in the cards. If this technique proves to
be effective, the time to apply it will be in rainy years, when you can make a lot more water."

A very brief history of weather modification

Participants in the National Hail Research Experiment of the mid-1970s crane their necks to watch a radiosonde ascending over far
northeast Colorado.
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Cloud seeding has been practiced in various places in the world since 1946, but most experiments have produced
inconclusive results. The initial optimism that soared in the 1950s and 1960s has given way to a much more cautious
approach over the last 20 years. Although there have been many rainfall-enhancement programs around the world,
many have lacked the ability to validate the results of the seeding because of the natural day-to-day variability of
clouds across geographical regions.

One of the largest seeding experiments was the National Hail Research Experiment, based at NCAR and conducted in
northeast Colorado from 1972 to 1976. NHRE used silver iodide seeding techniques to try to reduce the size of
hailstones falling from summer storms. Although the experiment failed to confirm any reliable effect from the silver
iodide seeding, says RAP director Brant Foote, "It was highly successful in giving us insight into processes taking
place in hailstorms."

While organized weather modification research has been at low ebb in the United States in the years since NHRE,
smaller seeding efforts for agriculture and research have continued in Texas, Kansas, North Dakota, and other states.
Enthusiasm has remained higher outside the United States, says Brant. "There's people all over the world seeding
clouds to decrease hail, including many groups in Europe." •BH
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NOZE-1 retrospective: A look at ozone's first day in the
sun
It was March 1986. Headlines in the tabloids were screaming "UFO ALIENS CAUSE OZONE HOLE," and
"WINDOW CLEANER RUBS TOO HARD AND MAKES OZONE HOLE." The Antarctic depletion had just been
discovered the previous year. Several dozen atmospheric chemists hoping to document the hole's next appearance in
more detail were scrambling to put a field program together that would begin in August.

Some of the largest balloons used in atmospheric science were launched to measure aerosols over Antarctica in the National Ozone
Expedition. This 1986 launch involved a 36-kilogram balloon that inflated to a volume of 8,600 cubic meters. (Photo courtesy Terry
Deshler, University of Wyoming.)

"Those were exciting times, because everything was wide open," recalls Susan Solomon (NOAA Aeronomy
Laboratory), one of the key players in ozone-hole research from its beginnings. Susan, who will soon complete her
year-long stint as visiting director of the Atmospheric Chemistry Division (see sidebar), organized a meeting at the
Mesa Lab on 22 August to commemorate the tenth anniversary of what was to become the first National Ozone
Expedition (NOZE-1). The meeting brought together many long-time colleagues from around the country for a day of
scientific presentations mingled with reminiscences and anecdotes.

Susan welcomed the participants to NCAR and kicked off the day's proceedings with a half-hour overview of the
experiment. As she noted in her chronology, much of the knowledge we now take for granted about the ozone hole and
its workings had yet to be uncovered a decade ago.

For instance, the 1985 analyses that first brought the hole to widespread attention showed results only for February and
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October. Thus, it wasn't yet clear that the depletion happened in the austral spring (mainly September and October).
"We did know that the depletion had intensified from 1978 to 1983 and that it was centered over Antarctica," says
Susan. She and her colleagues, including ACD's Rolando Garcia, foresaw that it was likely a relationship between
atmospheric chlorine and polar stratospheric clouds (PSCs) at work. A paper they published in Nature in 1986
expounded on this hypothesis. But, she says, scientists were also considering the 11-year solar cycle and dynamic
uplifting as important factors. More data were urgently needed, and a field program was the only way to get them.

"By the time we had the meeting to discuss ground-based measurements in March," says Susan, "a lot of people were
interested in Antarctica." Four groups were especially involved:

• A University of Wyoming (UW) team, led by Dave Hofmann (now director of NOAA's Climate Monitoring and
Diagnostics Laboratory), which carried out balloon-based ozone and aerosol particle measurements from August to
November 1986

• The State University of New York at Stony Brook (ground-based microwave emission measurements)

• The Jet Propulsion Laboratory (ground-based solar infrared absorption measurements)

• The NOAA Aeronomy Laboratory (ground-based visible absorption measurements)

A number of sponsors and supporting organizations came to the fore, including NSF, NASA, NOAA, the Chemical
Manufacturers Association, the U.S. Navy, and ITT Antarctic Services. In particular, says Susan, "There was a
tremendous effort on behalf of NSF to get this project going. It was really difficult and challenging to get it together
between March and August."

Once the project, based at McMurdo Station on the Antarctic coast, was under way, the depletion process began to
come into focus. For instance, the dynamical hypotheses for the ozone hole's formation lost favor when the
measurements of aerosols (tracers of atmospheric motion) showed little change between 28 August and 16 October,
even while stratospheric ozone was being drastically depleted. The solar-cycle hypothesis could not be reconciled with
observations of low nitrogen oxide (NO2).

All four of the major teams at NOZE-1 successfully measured the formation and strengthening of the ozone hole,
confirming for even the most ardent skeptics that the phenomenon was real. And the ozone changes happened quickly-
-mostly between late August and late September. Furthermore, the changes were confined primarily to the lower
stratosphere, between about 12 and 20 kilometers. These findings all pointed toward stratosphere-based chemical
processes prevalent in the Antarctic springtime.

Ultimately, Susan's hypothesis involving chlorine and PSCs evolved (in conjunction with other work) into the now-
accepted theory by which chlorofluorocarbons (CFCs) export chlorine to the stratosphere, where it interacts with PSCs
in the sunlight of the Antarctic spring to erode the ozone layer. Through a more recently elaborated process involving
heterogeneous chemistry apart from PSCs, stratospheric ozone depletion is now understood to occur on a lesser scale
at other latitudes and during other parts of the year.

NOAA's Hofmann discussed the onset and disappearance of the ozone hole and trends in that perennial cycle over the
past few years. He believes the hole may have had its genesis somewhat earlier than we think. Even in 1971, he noted,
an early October sounding from the South Pole reveals a suppression of the ozone concentration that's correlated with
a cold temperature profile (also indicative of ozone depletion). "This could be the first signal of the hole's appearance
at the vortex center," Hofmann says. Retrospective analyses from stations farther from the pole show no signs of
depletion until 1980.

The long-range forecast for the ozone layer is bright, predicts Hofmann. Thanks to the international agreements
limiting CFC use, the chemical's presence in the stratosphere is expected to begin decreasing by 2000. In turn, recovery
of the continent's average amounts of total ozone should first be detected around 2017, and the recovery should reach
1980's ozone levels by 2045. Balloon measurements at the pole may show signs of recovery as early as 2007, although
the pole's vortex recovery is not expected to be complete until 2085.
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One number that Hofmann sees as a useful index of the ozone layer's recovery is the date at which the Dobson level of
ozone between 14 and 16 km at the South Pole drops below 20. From 1986 to 1995, that date has crept back from late
September to early September. "The amount of ozone present on 15 September each year also has dropped
systematically," Hofmann says, "and it will be used as an ozone recovery index."

Things may worsen even more before they get better. On 21 August 1996, the day before the symposium, Dobson
levels at the South Pole already had fallen to 231, said Hofmann. "This is about two weeks early. It's probably the
earliest we've ever seen the ozone hole develop." Even during the austral winter just past, the levels hung around 250
Dobson, as low as ever measured for that time of year.

Sessions during the rest of the NOZE retrospective dealt with observations of PSCs and chlorine monoxide, satellite
data, spectroscopy, and aircraft campaigns, among other topics. The two sessions on PSCs revealed a dearth of hard
facts about them. "We still don't really know what these clouds are made of," says Susan, "which is ironic when you
realize how important they are in this whole problem."

The symposium closed with a slide/video show that took participants back to those halcyon below-zero days at
McMurdo. Ryan Sanders (NOAA) noted that the base's phone system was called Southern Belle--"The next best thing
to walking there." Recalls Susan: "You got to know people by the shape of their parka." •BH

Ciao, Susan; hi, Guy

Susan Solomon

Susan Solomon's year at NCAR is coming to a close soon. Susan will return to her
post at the NOAA Aeronomy Laboratory on 1 November after filling in for Guy
Brasseur as ACD director since 1 November 1995. Guy will return to ACD after a
year's scientific sabbatical in France.

Guy Brasseur

Although Susan's temporary directorship is ending, her
NCAR connections aren't. As an NCAR affiliate scientist,
she collaborates frequently with Rolando Garcia and other
ACD researchers.

"It's been a real pleasure to be part of NCAR," says Susan.
"NCAR is not this beautiful building, although it is
beautiful. It is not these great computers and airplanes,
although they are great resources. NCAR is its people.
Thanks for the opportunity to be part of that for this year."

•BH
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Jimmie Martin, Jr., 1930-1996
Jimmie Martin, Jr., familiar to many at the Mesa Lab as the building's security manager, died on 23 August after
experiencing complications from recent surgery. Since early 1995, Jimmie had managed the security staff deployed at
NCAR through American Patrol & Guard. He had been with APG since 1994. "He did a bang-up job," recalls Steve
Allerheiligen, former area manager for APG in the firm's Loveland office. "You could always count on Jimmie to help
out or to work late hours if needed. You'd never get a 'that's not my job'--you'd always get an answer."

"Jimmie was a tremendous asset to our security team," says Dean Lindstrom (Facilities Support Services), "but more
importantly, he was a kind and wonderful human being. He was my friend and I'm going to miss him."

"I knew Jimmie for 21 years, and he was like the father that I never had," says Barry Mosley, former NCAR security
manager for APG. "He was one of the sweetest men I've ever known. I will miss him dearly."

Born in Wichita, Kansas, Jimmie was a licensed mortician in Colorado, Kansas, and Texas and a deputy coroner for
Boulder County. He had served as the chief of police in Holly and as a state highway patrolman. Jimmie was a past
president of the Colorado High Schools Umpire Association of Southeast Colorado.

Services were held on 27 August in Cimarron, New Mexico. A memorial ceremony was held at the Mesa Lab's Damon
Room on 12 September. Contributions may be made to a memorial fund in the name of Jimmie Martin, Jr., in care of
Barry Mosley, Box 336, Lafayette, Colorado 80026. •BH
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Science Briefing
Just in time for the next El Nino event, which some forecasts are pegging to begin
toward year's end, a new lay-oriented book about the phenomenon will appear on
bookshelves. Mickey Glantz (ESIG director) is the author of Currents of
Change: El Nino's Impact on Climate and Society, released this month by
Cambridge University Press.

Mickey's new book aims to explain to a broad audience what El Nino is, how its
effects might be forecast, and its far-reaching impacts on society at large. Sections
cover the emerging interest in El Nino, the character of various El Nino episodes
(including what Mickey calls the "anomalous anomaly" of 1982-83), and the motives
for studying El Nino. The book includes short statements from 35 researchers on
how they view the phenomenon. It will appear in both hardback and paperback
editions.

The book is dedicated to the late Dana Thompson, a fellow NCAR postdoctoral
student with Mickey in 1974. "He came from the world of physical science," writes Mickey, "and I came from the
world of social science. Dana introduced me to the El Nino phenomenon, and for several years we joined efforts to
address the physical and societal aspects of this important recurring natural process. Over the years, Dana was not only
my partner in this endeavor but my mentor as well."

Mickey Glantz

Mickey's popular writings include "Environmental Minute," a weekly column published in
the Boulder Daily Camera and distributed by Knight-Ridder to newspapers nationwide.
He has written or coauthored over 100 scholarly papers and written more than 15 books,
including Drought Follows the Plow? (Cambridge, 1994), Teleconnections Linking
Worldwide Climate Anomalies (Cambridge, 1991) and Forecasting by Analogy
(Westview, 1987). Mickey has headed ESIG since 1979.

Over the past several decades, average global temperatures in the lower stratosphere have
dropped to historic lows, even as readings near ground level have risen. The surface rises

have been attributed largely to increases in greenhouse gases. At the same time, scientists have suspected that the
stratospheric drops were related to depletion of ozone (a greenhouse gas and a strong absorber of ultraviolet light).
Now a study coauthored by ACD's Bill Randel has confirmed that ozone depletion and high-level cooling
coincide in time and space. The study, written by V. (Ram) Ramaswamy and Dan Schwarzkopf (both of NOAA
Geophysical Fluid Dynamics Laboratory) and Bill, appears in the 15 August issue of Nature.

Bill Randel

The authors fed satellite-derived monthly ozone losses by latitude into a GFDL global
computer model that extends to a height of 80 kilometers. Since the losses were not
specified by height, the authors constructed a seven-kilometer-deep profile of depletion
extending upward from the troposphere/stratosphere boundary, which varies from 17
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km at the equator to 9 km at the poles. This approximates the vertical profile of ozone
loss derived from balloon measurements.

For the period 1979-90, the GFDL model results showed temperature drops through
most of the lower stratosphere. When compared to satellite-based temperature

observations, the model-produced pattern of cooling by latitude and month of year correlated well, serving as a
fingerprint of ozone-induced cooling. The model's cooling was most intense at high latitudes during each hemisphere's
spring, as expected. But cooling appeared even above the tropics, where little ozone loss had occurred. Bill and
colleagues attribute this to circulation changes induced by the ozone losses at higher latitudes.

Along with ozone, changes in the concentration of other greenhouse gases also could influence stratospheric
temperatures. The authors compared the relative impacts of these gases using a separate model. They found that
ozone's effect predominated over estimated long-term trends (some extending back to 1765) in carbon dioxide,
methane, nitrogen oxide, and chlorofluorocarbons: "The computed 1979-90 ozone effect on lower-stratospheric
temperature outweighs the effect of changes in other gases, not only over the past 10-30 years but also over the past
two centuries."

Bill and colleagues are now working on a more detailed assessment of the temperature trends, including their vertical
structure and the impact of volcanic and solar influences. "Overall," says Bill, "the stratosphere is less complicated
than the troposphere in its interannual variability. This suggests that evidence of climate change might be easier to
observe in the stratosphere. The thermal effects of ozone depletion are an important component in deciphering the
space-time structure of climate change."
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New Hires

(left to right)
Robert Wilby, scientific visitor with CGD. ML room 259, ext. 2695.
Kent Goodrich, scientific visitor with RAP. FL2 room 2086, ext. 8459.
Liesel Brunson, graphic artist with ISS. ML room 019X, ext. 1163.
Wei Huang, associate scientist with MMM. FL3 room 3075, ext. 8923.

(left to right)
Samuel Brandon, flight engineer/mechanic with ATD. Jeffco room 23, ext. 1069.
Beverly Heller, administrative assistant II with ACD. UN suite 275, ext. 2908.
Ethan Davis, software engineer/programmer III with Unidata. UN suite 140, ext. 8155.
Victoria Alten, computer operation II with SCD. ML room 29, ext. 1200.

Other New Hires
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Julie Arblaster, student visitor with CGD. ML room 202B, ext. 1712.
Mamoudou Ba, scientific visitor with VSP. NOAA, 301-763-8204 ext. 25.
Pavel Groisman, scientific visitor with JOSS. NOAA, 704-271-4319.
Leila Harris, division and program administrator with JOSS. NSF, 703-306-0891.
Sondra Lancaster, administrative assistant III with JOSS. NOAA, 301-427-2089, ext. 45.
Wataru Ohfuchi, scientific visitor with VSP. NCEP, 302-763-8155.
Macol Stewart, scientific visitor with JOSS. NOAA, 301-427-2089, ext. 38.

Departures

Thomas Acker, 2 August
Catherine Andrulis, 30 August
Harold Barber, 23 August
Tim Catalano, 21 August
Toshio Michael Chin, 31 July
Julie Cole, 31 July
Harvey Davies, 14 August
Kenneth Davis, 29 July
Frederic Fabry, 6 September
Reyco Henning, 31 August
Daniel Hereid, 31 August
Lynn Hermanson, 25 July
Heidi Krapfl, 16 August
David Maggert, 15 August
Christine Matson, 31 July
Allen McAllister, 1 September
Oliver Metais, 5 August
Glenn Moglen, 16 August
William Oliver, 20 August
Christopher Pankratz, 31 July
Robert Parkin, 31 August
Nico Potterat, 31 August
Richard Powers, 30 August
Jonathan Smith, 23 August
John Streete, 15 August
Alan Townsend, 31 August
Melanie Wetzel, 31 July
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