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Eight years after the first they had. SOARS is workforce......... ...P
SOARS proteges traveled to about helping rotegds
Boulder for a summer of consider thems Highlighs ..........
investigation and hard work, eligible: We take
they are completing graduate seriously as future
orograms and entering the science scientists and leaders." """"""..... P"
and technology workforce. Preston
Heard analyzes natural resource
and environment issues for the
General Accounting Office. (GAO)
Lacey Holland returned to NCAR
this year accepting a research job
with her former SOARS mentor.
Andrew Church works for the
National Weather Service.

They and other proteges are
doing exactly what SOARS
founders envisioned almost a
decade ago: Increasing ethnic
diversity within the scientific
community while pursuing their
own passionate interests. SOARS
director Raj Pandya said the
program would never claim
responsibility for the success of
its students. "All of the protegds
had it within themselves to be
successful," he said. "But I'm not
sure all of them knew they had it.
SOARS may have given them
opportunities to discover new
skills and talents, and may have
helped them build on the skills
and talents they already knew

Many jobs in science

and technology fields,
particularly in the
atmospheric sciences,
require graduate
education. Earning a
master's degree can take
at least two years, and
doctorates from four to
eight or nine, so Raj said he's
delighted that so many SOARS
proteges are either already in the
workforce or on their way.

Andrew Church, who entered
SOARS in 1998, works today as
a forecaster for the National
Weather Service in Salt Lake
City, Utah. "I've been wanting to
do this probably since I was five
or six," Andrew said. "Weather
changes, it's never the same.
You know you can find patterns
within the weather, but there's
always uncertainty. You never
know what's going to happen
until it does."

Iw: I
Locey Holland, in her office at NCAR's Research
Applications Program (RAP), anticipates becoming
a SOARS mentor.

Andrew, who is Hispanic,
grew up in Albuquerque, New
Mexico, and his father was
passionate about weather. SOARS
didn't change the course of his
career, he said, but it gave him
experiences few other under-
graduates can claim. "The papers
I published in scientific journals
... they helped me not have to start
at the bottom," he said.

After graduating from the
University of New Mexico,
Andrew earned a master's
degree in Meteorology from the
University of Utah, and then got
his job with the Weather Service.
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s Rachel Vincent will be the first

SOARS protege to earn a doctorate:
She successfully defended her PhD
thesis in Computational and Applied
Mathematics at Rice University
this summer.

_I1_G H L I C H T S
Roberto Cancel was second author of a paper
presented by Mary Barth at the International
Conference on Clouds and Precipitation in
Bologna, Italy, in July. The paper is based on
research Roberto performed during the SOARS
2003 summer program.

Rachel Chavez graduated in May from Humboldt
State University with a BS in Cellular/Molecular
Biology and minors in Applied Mathematics and
Native American Studies. She is applying to
medical schools for next year, where she expects
to focus on family practice and rural medicine,
and she is expecting a child.

Tanya Craft graduated from Winston Salem
University with a 8S in Computer Science and
Mathematics. She started a master's program
in Applied Mathematics at North Carolina A&T
State University.

Deanna Hence received her BS in Atmospheric,
Oceanic, and Space Sciences from the University
of Michigan this spring, and will be attending
the University of Washington in the fall, to work
toward a master's degree in Atmospheric
Sciences.

Lacey Holland is an associate scientist at NCAR,
working with Barb Brown, her former science

mentor. She is SOARS' first protege to return to
NCAR as a scientist.

Ryndo Hudman has two papers currently in press
at the Journal of Geophysical Research, based
on her graduate work at Harvard University.
She is primary author of "Ozone production in
transpacific Asian pollution plumes and implications
for ozone air quality in California," and co-author of
"Outflow pathways for North American pollution in
summer: A global 3-D model analysis of MODIS
and MOPITT observations." Rynda also just
accepted a job leading outings for her fellow
adventure-starved graduate students at
Harvard University. (continued on page 6)

by NSF CIES DOE NAA NOA an UCRNARUP Visi the SOARS Web sit at wwwuca.d/s.r



A Aw A SNSS ANE

First-year protege shines

When Clarence Mann came to Boulder
in June for his first summer with SOARS,
his academic interests lay primarily in civil
engineering. The Morehouse College under-
graduate dreamed of owning his own
business, perhaps doing contract work with
city transportation departments. Those dreams
did not disappear after his summer with
NCAR's Environmental and Societal Impacts
Group, Clarence said, "but now I'm thinking
more about the intersection of science and
policy, even atmospheric science."

Clarence's mentors said he came to
Boulder bright and curious, and left with
even more: Greater confidence in his public
speaking, an impressive understanding of
climate change and air pollution issues, and
the invaluable experience of tackling a new
project and seeing it through to completion.

Clarence himself described his SOARS
summer more clearly: "I learned that this
is a whole lot of hard work," he said, laughing.
"The last two days, that's the hardest I've ever
worked. I was up writing papers for twelve
hours, and the week before, I was preparing
my presentation. It was hard."

But Clarence clearly loved the program's
intensity, and said he hopes to return to ESIG
next summer. "I enjoyed working with the

Clarence Mann discusses his research with science
research mentor Susanne Maser.

scientists the most, the working environment.
It's very intellectual," he said. "I liked being
around so many smart people."

Science mentors Susanne Moser, Lisa
Dilling, and Rebecca Morss asked Clarence
to try to understand to what extent local air
quality managers take climate change into
account in their decisions. "There is a clear
relationship between climate change and air
pollution in urban areas, in that climate
change can make air pollution worse,"
Susanne said.

Clarence spent hours interviewing leaders
from the Regional Air Quality Council, the
Colorado Department of Transportation, the
state health department and the Environmental
Protection Agency.

"One of the most impressive things for
me, as his mentor, is that he just went out and
did it," Susanne said. "To pick up the phone,

cold, and start talking... Well, to me, when I
first started doing that, I was scared. I'm really
impressed by his courage. And that's the kind
of thing that gets you in the door anywhere."

Although Denver leaders take climate
change seriously in some ways - the city has
planted trees and instituted a program to
reduce carbon dioxide emissions - air quality
planners currently don't use climate change
scenarios in their planning, Clarence found.

"We look at what we are required to look
at," one person told the protegd. Moreover,
it's difficult to incorporate the uncertainties in
climate change projections into air quality
models used today.

One thing Clarence worried about mid-
summer was his colloquium presentation.
Many of his peer prot6g6s worked on technical
scientific projects; his was qualitative. "It's
something I gotta get used to doing, I'm
anxious to get it done," Clarence said of his
talk. Susanne and other mentors gave Clarence
feedback on his practice presentations, and he
improved. "He really became much more
confident in standing up and talking in front
of people," Susanne said.

SOARS director Raj Pandya said
Clarence's colloquium talk was one of the
summer's most memorable. "He showed
a picture of the brown cloud over Denver
and he sort of stopped and said, 'This
kind of pollution, this is, well, this is just
unacceptable.' It was a very human moment,"
Raj said. "It added impact to the scientific
content of his presentation." A

VVorkforce... (continued from page 1)

Lacey Holland, who is American Indian,
grew up in Oklahoma, the daughter of a
farmer. Her high school, a magnet school,
offered a meteorology class, and she became
fascinated. A college advisor told her about
SOARS, and she was accepted in the program's
first year. "It pretty well cemented the direction
of my career," she said.

Lacey also earned her master's degree
from the University of Utah, and then spent a
couple years working for the National Oceanic
and Atmospheric Administration. Earlier this
year, she returned to NCAR to work on
forecast verification for turbulence. "We're
improving aviation forecasts," Lacey said.
"It's important to understand where they're
going wrong."

Lacey said SOARS helped her in innumer-
able ways. In writing workshops, she composed
articulate cover letters and fine-tuned her
resume. She attended conferences with the
support of SOARS, making vital connections in
her field. "Without SOARS, it would have been
harder to meet a lot of these people," she said.
"If you come here as a student and find
something you're really interested in, a lot of
people guide you toward good places to go to
graduate school."

The experience of doing research,
however, was the most important part of the
program for her. "There just aren't a whole lot
of undergrads that get an opportunity to do
this," Lacey said. "And your recommend-
ations are stronger because of the long-term
relationships [you build] here."

Lacey expects, eventually, to become a
SOARS mentor, perhaps a community mentor,
because she believes so strongly in the
program and its goals. She has seen ethnic
diversity increasing among science under-
graduate and graduate students, but no big
changes yet in the workforce. "It takes time
for this effort to pay off, to make it into the
workforce," she said.

Preston Heard, who is African American,
has long been interested in science. He is the
son of two educators and he would likely
have pursued some kind of analytical career
with or without SOARS. But the program
helped him hone skills he began developing in
earlier internships, he said: "Critical thinking,
oral and written communication, and
achieving results."

(continued on page 4) 2



Distance Learning: Proteges in Asia
The smell of snake meat. The sight of

a dozen white-robed scientists in a clean
room, integrating instruments into a satellite.
The taste of fresh tofu cooked on a hot
table. The speed of the Bullet Train between
Tokyo and Kyoto.

Those are just a few of the uncountable
highlights of twelve days spent in Japan and
Taiwan this summer, said prot6g6s Dee
Rossiter and Erick Adame. The two traveled
in Asia as part of an international training
and education program sponsored by the
National Science Foundation. The event
focused on scientific research involving
Global Positioning Systems (GPS), the
subject of both Dee's and Erick's 2004
SOARS projects.

Of 10 students on the trip, the SOARS
prot6ges were the only two undergraduates,
said NCAR's Bill Kuo, who led the group
of U.S. students in Taiwan. "I think they
handled it quite well," Bill said. "I think it
was quite interesting for them. It was kind
of a once-in-a-lifetime opportunity."

Erick and Dee were less reserved. In his
field report, Erick used the word "amazing"
eight times. Dee said: "It was incredible. It
was just a very, very educational experience,
scientifically and culturally."

Both Erick and Dee have worked with
COSMIC, the Constellation Observing
System for Meteorology, Ionosphere, and
Climate. Six COSMIC satellites are planned
for launch in 2005, and the instruments will
use a technique called GPS radio occultation
to study the Earth's atmosphere.

Dee spent the last two summers looking at
the limitations of using GPS radio occultation
data in climate monitoring: She has shown
that at certain low altitudes, in certain parts of
the world, GPS simply can't produce reliable
atmospheric temperature measurements. Dee
presented her 2003 colloquium talk to a group
of students and scientists in Japan.

She was thrilled to travel to Taiwan,
where engineers are now piecing together
the COSMIC satellites. Scientists expect the
constellation of satellites to improve their
ability to study Earth's atmosphere, by making
GPS radio occultation measurements easier.

"This satellite was in a huge room, and
we looked down at it through this window
at the top," Dee said. "There were all these
people in white suits hovering over this
million dollar satellite. They were so into it.
And seeing it in front of me, in testing and
integration, after just two summers on the
project-that was so cool!"

Erick spent the summer
of 2004 looking at whether
GPS data, gathered by two
satellites already in orbit,
can correctly describe the
atmosphere over Antarctica.
Radiosonde data are limited
spatially; other satellite
instruments lose accuracy
over time; and GPS radio
occultation data was clearly
the best of three types of
measurements, Erick
concluded. He presented his
study plan in Taiwan,
because the international
trip took place before most
of his research did.

Erick Adame (left) and Dee Rossiter (right) stand
near the Marina in Taipei with colleague and new
friend, Vicky Fang (middle) a graduate student from
National Central University in Taiwan.

Both students found the cultural parts of
their travels as stunning as the scientific
parts. Dee struck up a lasting friendship with
a Taiwanese student studying atmospheric
and space sciences. "I just kept asking her
all these cultural questions. You just see all
these beautiful strange things, so I asked her
question after question after question," Dee
said. "I think she liked that, the fact that I
was so interested in her culture."

Erick said his most memorable experience
was making pottery. An elderly Japanese
man at a ceramic production site taught
members of the scientific group how to spin
clay into bowls. "Mine wasn't bad," Erick
said. He hopes to see it soon: Students were
promised their bowls would be fired and
then sent to each of them, individually.

Both Dee and Erick said the food they
ate in Japan was about the best they'd ever
tasted, although neither one loved the raw
fish. "I'm vegetarian, I didn't eat it," Dee
said. "But I was cracking up because Erick's
not a raw fish eater, but he tried it and he was
chewing on that fish for about ten minutes." O

Program participants stand in front of a large antenna on the National
Central University campus. The antenna is used to capture signals from
an imaging satellite.
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Remote Access: SOARS goes virtual with SCD
This summer, NCAR's Scientific

Computing Division helped two SOARS
students give face-to-face presentations to
their peers and mentors, even though they
were thousands of miles away.

Three days before SOARS proteg6 Atzel
Drevrn was set to fly to Boulder from Puerto
Rico, he broke his leg. After undergoing
surgery, he received doctor's orders not to
travel for six weeks. Meanwhile, Amber
Reynolds, a third-year SOARS protege, was
gaining valuable experience working offsite
at the National Severe Storms Laboratory in
Norman, Oklahoma.

Through the magic of the AccessGrid,
both were able to attend a June seminar in
Boulder, in which proteges defended their
summer research proposals.

Darin Oman, a Visualization Lab operator
in SCD's Visualization and Enabling
Technologies Section (VETS), spent hours on
the phone with Atzel and Amber, setting them
up for a virtual meeting over the AccessGrid.
The AccessGrid uses multicast technology
to allow people in different locations to see,
hear, and speak to each other in real time.

laptops. The experiment was a success: At
the June seminar, the two distant proteges
defended their proposals, listened to
presentations, and participated in Q&A
with the other proteges. Atzel even showed
off his cast.

"It was a great collaboration between
SCD and SOARS," said VETS manager Don
Middleton. "We used emerging collaboration
technology to keep the proteg6s in touch with
their peers and program. Cool stuff!"

In late July, Darin fired up the AccessGrid
again so that Amber, still in Oklahoma, could
join her peers in sharing preliminary research
findings. Atzel, wearing a cast, appeared this
time in person.

SCD's support of SOARS started early in
the summer when division staff organized a
series of seminars in computing fundamentals
for proteges. SCD staff, working with the
proteges, tailored the seminars around
common computing hurdles. As a result of
the seminars, proteges were able to focus
more efficiently on the science aspects of their
research. SCD's Siddhartha Ghosh gave an
introduction to UNIX, while Steve Worley

described NCAR's massive research data
archive from the perspective of a new user.
Sylvia Murphy, of NCAR's Climate and
Global Dynamics Division, gave an overview
of NCAR Command Language (NCL), a
software package for data analysis and
visualization. The University of Colorado's
Mark Petersen talked about using Fortran for
scientific research.

"SCD has been wonderful," Raj said.
"The seminars were relevant because all the
proteg6s are working in a UNIX environment
using scientific datasets from NCAR. The
prot6ges' reviews of the workshops were
overwhelmingly positive, and they asked for
even more next year. The presentations were
great: hopefully we'll expand them next year.
if SCD is willing."

Dick Valent, assistant manager of SCD's
User Support Section, worked with Raj to
coordinate the seminars. "It's important we
look at each incoming class and see what their
needs might be," he said. "We intend to
develop a relationship with SOARS for the
future. This isn't a one-time deal." O

"Atzel was already technically enabled,"
said SOARS director Raj Pandya. "He had a
SWIKI [collaborative web technologyl, a
webcam, and the ability to do conference
calls. Nevertheless, it wasn't an easy thing to
arrange: I'm guessing that not a lot of people
are trying to connect to the AccessGrid from

AccessGrid users normally connect via
high-bandwidth networks, but Darin used
special inSORS software to hook up Amber SCD's Darin Oman helped make it possible
and Atzel via cable modems from their for the proteges to interact with each other

via the AccessGrid.

W orkfo rce... (continued from page 2)

Amber Reynolds, (on-screen) presenting from OK, discusses
preliminary results to an audience of her SOARS peers and
mentors in CO.

That's partly what he loves about his
current job, analyst for the GAO in Washington,
DC, Preston said: "My job is to determine
whether government programs are achieving
their objectives and desired outcomes, and to
communicate these findings to legislators,
government officials, and the American public.
You engage issues, research them extensively,
and make recommendations for improvement."

Moreover, the scientific methods he used
during his summers with SOARS are similar
to the government auditing standards he uses
to evaluate federal programs.

For Preston, intellectual discussions and
research collaborations with his SOARS peers
and mentors were important to his career
development, too. Discussions with his first
SOARS roommate, for example, gave him

insight into the importance of policy.
"These interactions allowed me to realize
the importance of scientific research to the
decision-making process, and guided me to
develop research recommendations in the
broader context of both environmental and
societal impacts," Preston said. "They
motivated me to pursue service at the
interface of science, technology, and policy." 0



Five honored for dedication to SOARS
In Recognition Off

Dedication & Service

SOARS lauded five members of the

program's community this summer, for

their longtime dedication: Steering

committee member Bob Harriss and

mentors Susan Cross, Maura Hagan,

Sue Schauffler, and Nancy Wade were

awarded Five-Year Service Awards.

Long-term mentors are incredibly
valuable to the program, said SOARS
director Raj Pandya. "Returning mentors
are our elders: They provide wisdom
and insight based on their years with
the program. It takes experience to
understand what university students
bring, their enthusiasm and energy...
and it takes awhile to learn how to
help proteges set goals that can be
accomplished in one summer."

Successful mentors also understand

unpredictability. "They recognize that

every summer is brand new; they go
in prepared for the unexpected or

unpredictable," Raj said.

Susan Cross was Melissa Burt's
community mentor last year, and
Shanna-Shaye Forbes' this year. Susan
made sure the two proteges got to know
each other well, in addition to working
with each individually.

Melissa said Susan has always been
there for her, and will be a friend "forever."
She takes the time to get to know each
of her mentees, on a personal and
educational level. "She's an amazing
woman," Melissa said.

Melissa also raved about Nancy Wade,
her writing mentor last year. "We talked all
the time, whether it was about SOARS or
just catching up on life," she said.

In addition to her mentoring work for
SOARS, Nancy recently set up a meeting

between Raj and the director of the
Environmental Research Studies Center at
Haskell University, a tribal college near
Kansas City. "This could be a really nice
additional connection to Native American
communities for SOARS," said Raj.

Science mentor Maura Hagan
dedicates enormous amounts of time to
working with her proteges. Maura took
protege Tamara Singleton to a solar
physics workshop in Santa Fe this summer,
and encouraged all her colleagues at the
High Altitude Observatory to attend
Tamara's colloquium presentation.

Honoree Mouro Hogan works with Tomara Singleton;
Hogan has served as Singleton's science research
mentor for 2 summers.

Bob Harriss, director of NCAR's
Environmental and Societal Impacts
Group, ESIG, has been an invaluable
member of the SOARS community for
years, Raj said. Bob has helped the
program forge strong connections with
Native American communities, has made
excellent recommendations for protege
acceptances, and interacts personally with
the proteges every year. "One danger of
Bob Harriss is that 50 percent of the
proteges want to work with ESIG next
year," Raj joked.

Former SOARS director Tom Windham
said many prot6ges have benefited from
Sue Schauffler's deep scientific acumen.
With her comfort with young people,
quiet wit, and accepting smile, she
gracefully helped prot6ges use their own
skills to achieve possibilities that, for
them were previously unthinkable. O

Members of the SOARS community honored former
SOARS director Tom Windham at the program's annual
Recognition Ceremony in August. More than 100 people
attended, including 10 past proteg6s who flew or drove in
from out of town. Tom was presented with a plaque and
a book entitled "Leader, Teacher, Mentor and Friend: A
Tribute to Thomas L. Windham," containing messages of
appreciation from SOARS proteges, mentors, colleagues,
and others. 0

Protege Atzel Drev6n, featured in the Spring 2004
newsletter, has been accepted to graduate school. He
begins work toward his Masters degree in Earth System
Science with an option in Geochemistry at the University
of New Hampshire this fall, in the laboratory of Robert
Braswell. Atzel expects to work on climate variability and
the carbon cycle using remote sensing, and will be funded
with a research assistantship and help from SOARS. 0
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Amber Reynolds graduated in May from
Pennsylvania State University with a BS in
Meteorology. She will begin graduate school this
fall at Texas A&M University, and will work on
Project HEAT, Houston Environmental Aerosol
and Thunderstorms, next summer.

Garymar d6 Rivera Rivera received her BS in
Geology from the University of Puerto Rico,
Mayaguez this spring, and has been accepted
to a master's program at the University of Texas
at El Paso, beginning this fall.

Monica Rivera graduated in June from Princeton
University with a master's degree in Environmental
Engineering. She is now working as an associate
scientist at SciTec Inc., a technical support company
in Princeton, New Jersey.

Nancy I. Rivera Rivera received her BS in Geology
in May from the University of Puerto Rico, Mayaguez.
She graduated with honors, and will begin a
master's program this fall in the Environmental
Sciences Program of the University of Texas at
El Paso's Department of Geology.

Waleska Rivera graduated in May with an MS
in Interdisciplinary Studies from the University

(continued from page 1)
of Texas at El Paso.

Tamara Singleton presented a poster this summer
at the Coupling, Energetics and Dynamics of
Atmospheric Regions (CEDAR) workshop in Santa
Fe, New Mexico: "Comparison of Temperature
Variations in the Earth's Mesopause."

Casey Thornbrugh graduated in May from the
University of New Mexico with a BS in Geography
and a BA in African American Studies. He will begin
a master's program this fall in Geography and
Regional Development at the University of Arizona.
Casey's research will involve CLIMAS, the Climate
Assessment of the Southwest. He is a member of the
national American Indian Science and Engineering
Society, and served as a board member with the
University of New Mexico chapter for one year.

Rei Ueyama spent the summer writing about
science for the Sacramento Bee newspaper, as
an American Association for the Advancement
of Science Mass Media Fellow. In May, Rei
completed her oceanography master's degree
at Cornell University, and she will begin a PhD
program in Atmospheric Sciences at the University
of Washington this fall.

Rachel Vincent successfully defended her PhD
thesis in Computational and Applied Mathematics
at Rice University this summer, and will continue
some of her work as a post-doctorate researcher
at the University of Houston.

Christina Webb completed her master's degree in
Mathematics at Michigan State University and has
started her new job as an engineer scientist at
Boeing in St. Louis, Missouri.

Melanie Zauscher traveled to Bogot6, Columbia
earlier this year, as part a group of citizens promot-
ing the use of biodiesel fuel. Group members
designed and built a biodiesel production facility
for a sustainable community, and the fuel
produced there will power a tractor modified to
run on vegetable oil.

Sarah Tessendorf, a PhD student at Colorado State
University, was awarded the Peter B. Wagner
Memorial Award for Women in Atmospheric
Sciences for her paper "The 29 June 2000 Supercell
observed during STEPS. Part I: Kinematics and
Microphysics." submitted to the Journal of
Atmospheric Sciences. O
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