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2010: cranking up
the heat
NCAR SCIENTISTS STUDY A
WARMING PLANET

N

CAR’s PINPRICK OF A FOOTHOLD on the
planet, Boulder, experienced a cool and snowy
spring, but elsewhere on Earth, the mercury
has been startlingly and consistently high during the
first half of 2010.
Warm temperatures have been present over most
of the world, particularly eastern North America,
parts of Asia, Eastern Europe, and equatorial Africa.
By late June, seven countries in the Middle East and

Above: Kelly

Africa had set new records for their all-time hottest
temperatures.
In mid-July, NOAA reported that June 2010 was the
hottest June on record (since records began in 1880)
when taking the combined global land and ocean
surface temperature in account. For the year to date,
the combined global land and ocean surface temperature made January–June the warmest such period on
record, and the second warmest (behind 2007) when
looking only at average land surface temperature.
In June, researchers at both NASA and Britain’s Met
Office were predicting that the heat trend was likely to
continue for the rest of the year, with more than a 50%
chance of 2010 ending up the hottest year on record.
At NCAR, scientists are researching the rising heat
in all its forms, from big changes in global climate
down to localized heat waves.

Schick, left, and
EOL’s Julie Haggerty examine the
Microwave Temperature Profiler
under the wing of the Gulfstream
V aircraft. Kelly, who graduated
from Monarch High School last
spring and will attend CSU this
fall, is participating in the NCAR
High School Internship Program.
For more about summer interns
and visitors, see page 9.
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updates on people, places and activitiesbolts
Logistics Operations gets a new home at Center Green
IN LATE JULY, Logistics Operations bid farewell to the Mesa Lab and moved into new digs at Center Green
3. Previously, shipping and receiving were based at the Mesa Lab, with mail operations at Foothills Lab. The
move allows Logistics Operations to centralize all activities in one location and provides a superior dock for
delivery trucks.
The services offered by Logistics Operations will not be affected by the move in any way, says Kerry Slaven,
who heads the group.
UCAR/NCAR’s business address is now 3090 Center Green Drive, Boulder, CO, 80301. All vendors have
been notified of the change, and Logistics Operations is maintaining staff at the Mesa and Foothills labs for a
six-month transition period to ensure continuous service. Staff with monthly subscriptions from private shipping companies such as FedEx and UPS are advised to notify the shippers of the address change.
The move was motivated by safety issues and a desire to save fuel, as the new location will require fewer
trips up and down from the mesa. It will also reduce truck traffic through the residential neighborhood beneath
the lab. Upcoming construction on the Mesa Lab road coincided with the timing of the move.
Staff with questions or concerns are encouraged to contact Kerry (slaven@ucar.edu; ext. 1151) or Joseph
Lujan (jlujan@ucar.edu; ext. 8219).
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Center “Green” renovations

Keep or toss? New guidelines for records collection

WHAT IF ALL projects could come in under budget, improve functionality, and have strong conservation credentials? That’s just what happened at Center
Green 1, where Facilities Management & Sustainability (FMS) recently upgraded the fire suppression
system for the parking lot beneath the building.
The previous fire suppression system had reached
the end of its useful life. FMS replaced it with a
new rust-resistant system that uses galvanized steel
pipes and is pressurized with nitrogen rather than
regular air, ensuring an extended lifetime for the
system when compared to the old system. A longer
lifetime means getting more use out of the materials, which is not only environmentally friendly but
also provides better value to UCAR/NCAR.
In addition to coming in under budget, the fire
suppression project emphasized materials recycling.
As part of the larger parking garage renovation,
FMS recycled roughly 40% of the 1,500 cubic feet
of material removed during the project, including
approximately 5,000 square feet of fiberglass insulation, 8,000 square feet of gypsum board ceiling tile,
and 8,000 pounds of old piping (including 100% of
the previous system’s pipes).
Across the United States, construction waste
accounts for 45% of all materials sent to landfills.
FMS is following the City of Boulder’s lead in working to reduce the 170 million tons of construction
and demolition waste thrown away in the country
each year.
Watch for more updates from FMS as it works to
make the organization’s building maintenance and
construction activities as sustainable as possible.

STAFF ACROSS UCAR/NCAR are in the process of
sorting through boxes and boxes of records—some
that haven’t been opened in years—held in the organization’s symbolic attic: Iron Mountain, a storage
facility located in Denver.
To aid the culling process, the NCAR Archives has
implemented a new set of guidelines, available on its
website, to help staff recognize materials worthy of
preservation in the Archives.
“The Archives serves as a repository for permanent records that have enduring or historic value,”
explains Kate Legg, NCAR archivist. “I want to make
sure people keep an eye out for gems among all those
years of records.”
Kate is looking for records that document significant programs, initiatives, outreach activities,
research, and new directions in the governance of
programs, labs, and divisions. This may include annual
reports, budgets, meeting minutes, audiovisual materials, maps, memorabilia, and more. The Archives does
not accept financial transaction documents, travel
records, personal reference materials, or personal
financial statements.
Kate says that so far the culling process hasn’t
resulted in any significant historical finds, but she’s
eager to see the results as more divisions sort through
records, especially from past field projects.
Staff are encouraged to check the Archives website
for a detailed list of what it does and does not accept,
as well as to contact the Archives with questions. The
Archives does not accept records that are on the F&A
Schedule.
www.archives.ucar.edu/page/contact
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Warming continued from page 1

Left: Satellite

sensors show
that global net energy has
risen over recent years. But
in the past decade, there has
been a growing divergence
between these satellite readings and ocean observations
that indicate that the buildup
of heat is slowing. This “missing” heat could, in part, be
the result of instrument error
or incorrect data processing, but much of it may be
going into the deep ocean or

The search for “missing” heat
Current observational tools cannot account for
roughly half of the heat that is believed to have built
up on Earth in recent years, according to NESL/CGD’s
Kevin Trenberth. Based on information through 2008,
Kevin published a “Perspectives” article in Science in
April 2010 with co-author John Fasullo (also in CGD)
warning that satellite sensors, ocean floats, and other
instruments are inadequate to track this “missing”
heat, which may be building up in the deep oceans or
elsewhere in the climate system.
In their study, Kevin and John focused on a
central mystery of climate change: whereas s atellite
instruments indicate that greenhouse gases are
continuing to trap more solar energy (heat) in the
atmosphere, since 2003 scientists have been unable
to determine where much of that heat is going.
They suggested that either satellite observations
are incorrect or, more likely, large amounts of heat
are penetrating to regions that are not adequately
measured, such as the deepest parts of the oceans.
Compounding the problem, Earth’s surface temperatures had largely leveled off in recent years. Yet
melting glaciers and Arctic sea ice, along with rising
sea levels, indicate that heat is continuing to have
profound effects on the planet.
“The heat will come back to haunt us sooner
or later. The reprieve we’ve had from warming
temperatures in the last few years will not continue,”
Kevin said, adding that perhaps 2010 is a manifestation of this. “It is critical to track the buildup of
energy in our climate system so we can understand
what is happening and predict our future climate.”

As greenhouse gases accumulate in the atmosphere, satellite instruments show a growing imbalance between energy entering the atmosphere from
the Sun and leaving from Earth’s surface. But tracking
this growing amount of heat is far more complicated
than measuring temperatures at the planet’s surface.
The oceans absorb about 90% of the solar energy
that is trapped by greenhouse gases. Additional
amounts of heat go toward melting glaciers and sea
ice, as well as toward warming Earth’s land and parts
of its atmosphere. Only a tiny fraction warms the air
at the planet’s surface.
Satellite measurements indicate that the amount
of greenhouse-trapped solar energy has risen over
recent years while the increase in heat measured in
the top 3,000 feet of the ocean has stalled. Although
it is difficult to quantify the amount of solar energy
with precision, Kevin and John estimate that, based
on satellite data, the amount of energy imbalance
appears to be about 1.0 watts per square meter or
higher, while ocean instruments indicate an imbalance of about 0.5 watts per square meter, leaving
scientists unable to account for about half the total
amount of heat.
Since the Science article, scientists have put
forth more recent estimates of ocean heat content
changes since 1993. In a “News and Views” commentary in N
 ature, Kevin points out that while the
ocean has been warming at a rate consistent with
radiative imbalance estimates from human-caused
climate change, a slowdown in warming from 2003
to 2008 is at odds with top-of-atmosphere r adiation

elsewhere on Earth that is
beyond the reach of current
sensors. This graph shows
simplified estimates of the
measurements of heat. (Image courtesy Science.)

continued on page 4
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Warming continued from page 3

measurements. “This discrepancy suggests that
further p
 roblems may be hidden within the ocean
observations and their processing,” he writes. “It also
highlights the need to do better.”
Kevin and John call for additional ocean sensors,
along with more systematic data analysis and new approaches to calibrating satellite instruments, to help
resolve the mystery. “Global warming at its heart is
driven by an imbalance of energy: more solar energy
is entering the atmosphere than leaving it,” John
says. “Our concern is that we aren’t able to entirely
monitor or understand the imbalance. This reveals a
glaring hole in our ability to observe the buildup of
heat in our climate system.”

Keeping supercomputers cool

...........................................................

Supercomputers crunch enormous amounts of data. In the
process, they also generate heat—lots of it. The ability to remove
this waste heat as quickly and efficiently as possible can be a
limiting factor in a supercomputer’s capability.
Designers of the new NCAR-Wyoming Supercomputing
Center, currently under construction in Cheyenne, face a major
HVAC challenge: cooling the center’s future supercomputers
while also raising the bar in energy efficiency.
The NWSC is designed to be among the most efficient data
centers in the world—89% more efficient than typical data
centers, up to 10% more efficient than state-of-the-art facilities
operating today, and four times as efficient as the Mesa Lab’s
computing center. The facility’s power usage effectiveness (PUE)
index is designed to be under 1.1. This means that only 10% of
energy for the entire complex will go to functions outside of the
computing itself. Typical modern data centers have a PUE index
around 1.5, with many facilities operating at 2.0.
The NWSC will feature specialized cooling tower equipment
that will not only keep the supercomputers cool, but also save
up to four million gallons of water each year. A heat exchange
system will circulate newly cooled water back to pre-cool the
chilled water required by the cooling systems. Waste heat will
be recycled to pre-heat components in the center’s power plant,
warm office spaces, and melt snow on outdoor walkways and
rooftops.
For more information about the NWSC’s environmental
impact, visit www.cisl.ucar.edu/nwsc/sustainability.
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Keeping tabs on sea ice
Some of that missing heat appears to be going
into observed melting of sea ice in the Arctic and
ice sheets in Greenland and Antarctica, Kevin and
John say.
Indeed, the July 6 update from the Boulder-based
National Snow and Ice Data Center reported rapid
Arctic sea ice loss through June. The average June
ice extent was the lowest in the satellite data record
(1979 to present), and Arctic air temperatures were
higher than normal. June saw the return of the Arctic
dipole anomaly, an atmospheric pressure pattern that
contributed to the record sea ice loss of 2007. In July,
however, weather patterns shifted, slowing the pace
of ice loss.
“The atmospheric conditions in the last couple of
months look very favorable for sea ice loss,” said Jen
Kay (NESL/CGD) in early July. “If this pattern persists,
I predict we are in store for another record low year.”
She cautioned, however, that there was still a
lot of melting left to happen, as July and August
are when the greatest sea ice loss occurs each year.
Weather conditions, atmospheric patterns, and cloud
cover over the next month will determine whether
the 2010 sea ice declines to a level similar to 2007.
The timing of the ice extent loss also matters, Jen
points out. Melting early in the season leads to strong
albedo feedbacks, as the presence of dark, open
water when the Sun is at its seasonal peak causes the
upper ocean to absorb more solar radiation, enhancing sea ice melt.

continued on page 5
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Hot time in the city
During the first week of July, an intense heat
wave crippled the East Coast, breaking records from
Washington, D.C., to Boston. Although an individual weather event cannot be attributed to climate
change, research shows that climate change can shift
the odds toward events such as heat waves.
Claudia Tebaldi, a research scientist at Climate
Central and regular collaborator with NESL/CGD who
is visiting the division this summer, collaborated on a
report released by Climate Central on July 6 analyzing
projected midcentury July and August temperatures
for several major American cities, under a fairly
conservative warming scenario. The report found that
startling changes could lie ahead, with more cities
breaking 90°F and 100°F more often.
Claudia calculated the changes in hot days using
National Climatic Data Center daily data for the current climatology and model output data compiled
by the World Climate Research Programme for the
projected changes.
She stresses that it’s not possible to say with
certainty that the recent East Coast heat wave would
not have happened in the absence of global warming.
“We can say, however, that global warming is already
loading the dice and making this kind of event more
likely,” she says. “We’re trying to raise awareness of
the fact that these uncomfortable and costly episodes
are deemed to become much more frequent in our
not-so-far future because of global warming. It’s in
our power to try to mitigate them and their effects.”
Preparing for a warmer world
A multidivisional team of NCAR researchers hopes
to do just that—help society prepare for and mitigate
heat waves, which are the leading cause of weatherrelated deaths around the world. The team, led by

On the Web
“Missing” heat may affect future climate change (NCAR & UCAR
News Center)
www2.ucar.edu/news/missing-heat-may-affect-future-climatechange

Left: Mary

Hayden (ISP/RAL)
and SOARS protégé Dana
Pauzauskie are working on
an interdisciplinary approach
to understanding societal
perceptions and adaptations
to extreme heat.

Olga Wilhelmi (ISP/RAL), has launched SIMMER (System for Integrated Modeling of Metropolitan Extreme
Heat Risk). Their goal is to develop both a methodology for assessing urban vulnerability to heat waves
and a system for building capacity in the public health
sector to mitigate and adapt to heat waves.
The project, which kicked off in late July, evolved
from a paper that Olga and Mary Hayden (ISP/RAL)
published in March 2010 in Environmental Research
Letters that details a new research framework for
reducing urban vulnerability to extreme heat. “The
framework provides a model of how applied research
should be done from macro-level climate modeling
down to local-level decision making,” Mary says.
SIMMER will apply this conceptual framework to
Houston and Toronto, two very different cities. The
researchers will use CCSM and WRF to model changes
in extreme heat events across the United States and
Canada, improve methods for identifying urban heat
vulnerability, and produce new local and regional
datasets for the broader research community.
NCAR is leading the project, which will run for the
next three years. In addition to Olga and Mary, Andy
Monaghan (RAL) is a co–principal investigator. Partners include government and public health agencies
in Houston and Toronto, a handful of universities in
both countries, and NASA.
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A brief look at

research throughout the organization

>>>Tornado researchers
catch a squall line during
VORTEX2
VORTEX2 vehicles stop
by the side of the highway as
they track a storm in June 2009.
The field project, which also ran
in spring 2010, is designed to
improve scientists’ understanding of tornado formation.
Right:

Cirrus clouds are
sometimes referred to as mare’s
tails, due to their thin, wisplike
strands.
Above:
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IN THE SPRING OF 2009,
researchers on the Second Verification of the Origins of Rotation in
Tornadoes Experiment (VORTEX2)
field project set out across the
Great Plains to study tornadoes,
but that’s not the only phenomenon they observed. They also
got an exceptionally close look
at a squall line, or line of severe
thunderstorms that forms along
or ahead of cold fronts, producing severe weather in the form of
heavy rainfall, strong winds, hail,
and lightning. The analysis, led by
George Bryan (NESL/MMM), will
be published in Monthly Weather
Review.
In recent decades, scientists
have learned much about squall
line dynamics through D
 oppler
radar data and numerical simulations, but in situ (in place)
observations of temperature and
moisture in squall lines have
been rare. Networks of operational r awinsondes (radiosondes
designed to measure wind speed
and direction) are too coarse to
capture the structure of squall
lines, and airplane flights in these
regions are too hazardous.
During VORTEX2, the research
team used high-frequency rawin
sonde launches from groundbased mobile platforms to observe
a squall line that passed near the
project’s armada of mobile observing facilities in Oklahoma on May
15. Nine soundings were taken
over a three-hour period, allowing
for an unprecedented view of the
squall line’s internal structure and
nearby environment.
The observational data retrieved during this unique event
confirms much of what scientists
know about squall lines from
2010
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numerical modeling. The team
was surprised to find, however,
that the squall line’s cold pool
(relatively cold air found near the
surface after the gust front passed
but before precipitation began)
was 4 kilometers (2.5 miles)
deep—several times deeper than
previous research on squall lines
has indicated for cold pools.
Because this was the only
squall line observed during VORTEX2’s 2009 phase, researchers
stress the need for future field
observations on squall lines. The
research has the potential to help
scientists confirm and improve
weather forecasts and is also applicable to climate simulations.

>>>A closer look at cirrus
clouds
CIRRUS CLOUDS—THIN
STRANDS or sheets usually
composed of ice crystals—form
high in the atmosphere. Satellite
observations have shown that
these clouds are very prevalent
near the tropopause (the boundary between the troposphere and
stratosphere) throughout most
of the tropics. One important
aspect of cirrus clouds is that
they restrict the amount of water
vapor that is transported from the
upper troposphere into the lower
stratosphere.
A new study led by Steve Massie (NESL/ACD), published in the
Journal of Geophysical Research

in January 2010, employs satellite
technology to observe cirrus in
greater detail than before. Using
data from the HIRDLS (HIgh Resolution Dynamics Limb Sounder)
and CALIPSO (Cloud-Aerosol Lidar
and Infrared Pathfinder Satellite Observations) instruments
currently aboard NASA satellites,
the research team determined
monthly distributions of cirrus
clouds for the time period of
September 2006 to August 2007.
Experiments with data from both
instruments found similar geographic distributions.
The researchers analyzed seasonal variations in the vertical and
horizontal scales of cirrus clouds,
finding that horizontal lengths are
largest in December–February and
shortest in summer. Their seasonal
maps of laminar cirrus (isolated,
shallow cirrus clouds) are the most
complete maps of this type of
cirrus to date.
Future changes in the distributions of cirrus clouds will likely
modulate changes in stratospheric
water vapor and chemistry, tying
cirrus clouds to an important
physical component of climate
change in the stratosphere.
“A common theme in the
history of science is that improvements in observations frequently
reveal physical details not previously known,” Steve says. “The
HIRDLS and CALIPSO observations
are a good example of this.”

A

profile of a randomly selected staff member

Each issue, Staff Notes spotlights a staff member selected at random from the phone directory. This
month we profile Scott Landolt.

Scott Landolt
RAL

S

COTT started working in RAL as a student assistant in 1996, while he was studying meteorology
as an undergrad at Metropolitan State College
of Denver. He’s now an associate scientist who wears
many hats in RAL, working on everything from winter
weather to cloud seeding to managing the Marshall
Field Site, while still finding time to chase storms
each spring. And he’s about to get even busier—this
fall, Scott will return to CU, where he got his master’s
degree, for a Ph.D. in meteorology. His focus is on
instrumentation.
Staff Notes: Tell me about some of the projects you

work on.
Scott: Most of what I do is winter weather–related.

We have a big project going on with the FAA [Federal
Aviation Administration] regarding ground deicing.
We’re developing new methods to help pilots determine holdover times for the deicing fluids applied to
their aircraft. Right now they look it up on a chart.
We’re going to automate the process for them and
are testing the algorithm at the Denver, Chicago, and
Cleveland airports.
I also work on the Wyoming weather modification
project. My main job on that project is to oversee
all of the precipitation gauge sites in the mountains.
It usually requires snowmobiling to service them in
the winter, which can be a lot of fun as long as you
don’t get stuck, or hit a rock, and then it’s not so fun.
I’m heading up there in the next few weeks with our
technicians to service the gauges and get everything
ready for this upcoming winter.
I’m also RAL’s site manager for the Marshall Field
Site. I oversee all of our equipment and technicians
as well as manage the activities for the various RAL
projects at the site.
Staff Notes: You were spotted on the VORTEX2 field

project this spring.
Scott: In the wintertime I get my fix doing winter

weather projects, and then in the summer I go out
storm chasing. I’ve been chasing storms for about
15 years. Usually I go on my own, but this year CU
was looking for some people to help them deploy
their instruments during VORTEX2. I volunteered to
help them since I’m going back to CU this fall for my
Ph.D. and have a bunch of instrumentation experience. Our main duty was to deploy tornado pods

and disdrometers [instruments used to measure
raindrop size distribution and velocity]. We didn’t see
any twisters since we usually ended up behind the
storms when they were producing tornadoes. Even
though we missed seeing the tornadoes, two of our
pods were nearly hit and we had the closest tornado
intercepts with the pods of any of the other teams.
We probably drove almost 8,000 miles in three
weeks.
Staff Notes: What do you like best about your job?
Scott: The people I work with—we have a really great

team—and being able to work in the office and also
go out in the field to do hands-on stuff. You never
know what to expect.
Staff Notes: What are your hobbies outside work?
Scott: In the spring, there’s storm chasing. I get

together with some National Weather Service friends
and we go out for a week or two, but I’m not an extreme storm chaser like you see on TV. I would rather
stay a little ways ahead of the storm and see the full
storm structure than be up close and personal with a
tornado. I used to be a tour guide for a storm chasing
tour group and had my fill of getting up close and
personal with tornadoes, which was why I quit doing
it. Speeding away from a storm with soiled drawers is
never a pleasant experience.
Photography is another hobby, which goes along
with the storm chasing. I also like outdoors stuff—hiking, camping, rafting. One of my friends is a huge
NASCAR fan and has gotten me into it. We’ve made it
our goal in life to attend a NASCAR race at every track
around the country. There are 22 in all. So far, we’ve
hit three—Bristol, Richmond, and Phoenix. Our next
one is Daytona.

Above: Scott

Landolt.
is a mentor in the
NCAR High School Internship
Below: Scott

Program (featured on page 9).
Here, he and Andy Sun, who
graduated from Monarch High
School last spring and heads
to Stanford University this
fall, examine frost detection
instrumentation at Marshall
Field Site.

Staff Notes: You’re a native Coloradan, right?
Scott: I grew up in Longmont and currently live in

Arvada. Since I also teach at Metro State in the
meteorology program—an intro class and the instrumentation class—Arvada is a nice halfway point
between Boulder and Denver. I can work here in
Boulder and teach down there.
Staff Notes: This wouldn’t be a Staff Notes Random

Profile if I didn’t ask you if you have any pets.
Scott: I have two dogs, Yorkies named Nimbus and

Spartacus. Nimbus weighs five pounds and Spartacus
weighs nine. Even though they are little, their personalities match that of a Great Dane. They are lots of fun
and entertaining and certainly keep me on my toes
around the house.
w w w. u c a r. e d u/s t a f f n o t e s
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GLOBE celebrates 15th anniversary
PROGRAM AIMS TO CONNECT WITH 21ST CENTURY STUDENTS
Donna Charlevoix

sary to meet students halfway into their worlds and
to engage them in understanding the role technology
GLOBE Director of Science & Education
plays in science and how it is not so different from
what they experience in their everyday lives.
GLOBE’s goal is to leverage cutting-edge technoloHATE TO ADMIT this, but when I first learned of
gies to help facilitate student-scientist interactions,
the GLOBE Program (Global Learning and Observafurthering scientific knowledge and continuing to
tions to Benefit the Environment), I was not certain
excite students about the future of science. We as
exactly what it was. As I encounter many of you
scientists and role models have a responsibility to
throughout NCAR and UCAR, I hear a similar refrain:
sometimes move out of our comfort zones and into
“I’ve heard of GLOBE but I’m not sure I understand
those of the younger generation to help it appreciate
what it is.” During the past year, I have come to learn
the value of scientific exploration. In return, we often
much about the GLOBE Program and have discovered
learn more from students than we expect about how
that it is a secret gem. Our goal in the GLOBE Program
their generation perceives the current world and what
Office here at UCAR during the coming year is to
their outlook for the future is.
make this a widely known gem.
GLOBE is preparing to focus on helping students
The GLOBE Program aims to help students explore
explore climate through research, with students
the environment from a scientific perspective. For fifworking side by side with scientists. Students will exteen years, students from around the world have been
plore local climate questions through data collection
collecting environmental data and entering it into the
and analysis and interaction with climate scientists.
GLOBE database. To date, they’ve recorded almost 21
We in the GLOBE Program Office have heard from
million bits of data! These data are used for studentthe worldwide GLOBE community that students want
generated inquiry and research. Scientists use the data
to learn more about climate and they are motivated
for ground-truthing satellites and as supplemental data
by interactions with scientists. Students want to adsets. Students, working with scientists, explore the
dress climate issues of local relevance to them, their
Earth system and learn about their local environments.
schools, and their communities.
The GLOBE Program just celebrated our 15th anWithout fail, when talking to GLOBE teachers and
niversary with the release of a program review from
students, they cite the opportunity to interact and
the White House’s Office of Science and Technology
work with scientists as one of the most motivating
Policy (see “On the Web”) praising the contribuaspects of exploring science through GLOBE. Students
tions GLOBE has made to science and education and
from around the world are inspired by scientists—
indicating that the program has a bright future ahead.
such as the distinguished group of researchers here
We are at an exciting time in the program’s history.
at NCAR. As we develop our GLOBE International
We have a long and distinguished history of helping
Scientist Network, I hope that many of you will join
students connect with each other and with scientists.
us in engaging youth to better understand climate
I, and others within GLOBE, strongly believe
and, in return, be reminded of the very reason we
that students are inherently curious and motivated
explore climate and Earth system science—to make
to engage in science discovery if they can see the
the world a better place for future generations.
relevance to their world. At GLOBE, we are modernizing ourselves for the 21st century, integrating the
technologies that are so ubiquitous in students’ lives. On the Web
When GLOBE was first launched in 1995, it featured
GLOBE
GLOBE Mail—one of the first international email
networks, connecting teachers from around the world www.globe.gov
OSTP Celebrates Earth Day 2010 with Public Lecture, New GLOBE
with each other. New, 21st century technologies—
Report
social networking, Google Earth and Google Maps,
www.whitehouse.gov/blog/2010/04/22/ostp-celebrates-earth-daymobile device data collection and entry—are neces2010-with-public-lecture-new-globe-report

I
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Summer visitors liven things up

I

T WOULDN’T BE SUMMER without new faces in the
hallways and cafeterias. SOARS has 20 students
enrolled this summer, working with mentors from
across the organization on everything from tropical
storms to Arctic sea ice.
New this year was an intern exchange between
SOARS and the University of Oklahoma’s National
Weather Center. In June, a half-dozen SOARS p
 rotégés
visited the center for a few days to learn more about
its research and get to know OU as a potential graduate school. In turn, eight undergrads from the NWC’s
internship program came to NCAR in July as guests
of SOARS to learn more about climate research in
Boulder.
“The students loved it and we got a lot of positive
feedback,” says Rebecca Haacker-Santos, SOARS program coordinator. “The exchange is part of our efforts
to build even stronger connections between SOARS
and UCAR partner universities.”
SOARS wraps up with a public poster session on
August 5 at 3:30 p.m. in the Center Green auditorium.

carbon dioxide concentrations, can contribute to
these studies.
The visit was the brainchild of Sherri Heck (EOL),
who began collaborating with the Navajo Nation in
2006 to study regional carbon dioxide fluxes. Sherri
was looking to install the AIRCOA somewhere that
lacked carbon dioxide concentration data, climate
science education, and collaboration. The instrument
landed on Roof Butte, located in the Navajo Nation’s
Chuska Mountains.

Navajo Nation visitors spend a week at NCAR
A group of 18 students and three faculty members
from Diné College, located in Tsaile, Arizona, on the
Navajo Nation, visited UCAR/NCAR in early July for
a workshop on climate change, societal impacts, and
how the AIRCOA (Autonomous Inexpensive Robust
CO2 Analyzer), an EOL-built instrument that measures

Students and faculty at Diné College have begun
collaborating on the instrument’s operation and maintenance, as well as formulating scientific questions
that are relevant to the community. Sherri has visited
the college several times to give talks on climate
change and AIRCOA, but it was the students’ first visit
to NCAR.

“The internship at NCAR has enabled
me to see science as it’s applied in a real
and meaningful manner—something I
could never have fully understood in a
classroom. That, to me, is invaluable.”
—Kristen McCormack, Boulder High School

Above: SOARS

protégé Curtis
Walker (left) is working
on algorithms for aerosol
removal in coronal images
with help from Scott Sewell
(HAO).
Below: A group of visitors
from the Navajo Nation’s
Diné College takes a tour
of EOL.

continued on page 11
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Oil, water, and the Loop Current
ALL EYES ON NCAR MODELING STUDY

W

Above: Synte Peacock.
A still image from one
of 20 simulations showing the
possible trajectory of dye 130
days after the spill. The research
team’s original modeling indicated that, at some point in the
six months following the
spill, the Loop Current was
likely to intercept the oil and
transport it toward the Atlantic
coast. Natural instabilities in
the Loop Current, however, led
it to spin off a large eddy that
prevented the oil from entering
the current. Modeling done by
the team in late July indicated
that some of the oil/dispersant
mixture would likely enter the
Atlantic in the next six months,
with the timing dependent on
when the Loop Current reestablished itself. The researchers
expect the mixture to be mixed
in the upper water column of
the Atlantic ocean, rather than a
surface slick.
Right:
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HEN SYNTE PEACOCK (NESL/CGD) helped
design a computer modeling study to simulate the movement of oil from the massive
spill in the Gulf of Mexico, she thought reporters
might be interested. (The study technically simulates
dye in place of oil, which undergoes a multitude of
biological, chemical, and physical changes as it disperses.) But she had no idea that the resulting simulations would be featured in the national media and
attract hundreds of thousands of viewers on YouTube.
A team in CISL’s Visualization and Enabling Technologies Section—Tim Scheitlin, Mary Haley, Michael
Burek, Rick Brownrigg, and Don Middleton—helped
create the animations, working with Synte and her
two collaborators (Mathew Maltrud from Los Alamos
National Laboratory and Martin Visbeck from IFMGEOMAR at Germany’s University of Kiel).
The research, presented in a series of animations,
shows that a substance released at the spill site
would likely get caught in the Gulf’s powerful Loop
Current at some stage over the following months,
and then flow around the southern tip of Florida and
northward along the Atlantic coast. The simulations
were not able to address whether the oil was likely
to affect coastal areas or what form it would take at
sites far from the northern Gulf.
The NCAR & UCAR Media Office (housed in UCAR
Communications) issued a news release on June 3
and distributed the animation. With the public deeply
concerned about the spill, reporters began calling
almost immediately.
The story was picked up by nearly 2,000 print,
broadcast, and online media outlets around the nation and world, including the New York Times, Wall
Street Journal, “CBS Evening News with Katie Couric,”
“Good Morning America,” and “The Today Show.” The
main animation was also posted to UCAR/NCAR’s
YouTube channel on June 3, where it had accumulated
more than 750,000 hits three weeks later. A similar
animation using Google Earth software posted on
June 17 claimed several thousand hits within one
week.
For Synte, the experience was a crash course in
the media. The training she received from the Media
Office paid off when she handled four television
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interviews and about a dozen interviews with newspaper and radio reporters on the first day alone. The
interview requests haven’t stopped since, and CGD
director Bill Large has stepped in to help field some
of them.
“It’s been an interesting experience and it raises
a larger question of whether we as scientists should
try to do more things which are relevant to society,”
Synte says. “We have the tools and expertise here to
apply our models to things that the general public is
interested in and which have important political and
societal implications. Clearly there are a lot of people
at NCAR who are pursuing research along these lines,
but should we be doing even more?”
The animations generated even more media coverage of NCAR than the 2007 IPCC assessment, when
the Media Office organized a pair of national teleconferences for reporters. “It was quite a busy couple of
weeks,” says David Hosansky, head of media relations. “I’d be calling one reporter back about Synte’s
work and my phone would light up with two incoming
calls. But it was great to see all the media interest.”
continued on page 11

On the Web
Ocean currents likely to carry oil along Atlantic coast (NCAR & UCAR
News Center, June 3, 2010)
www2.ucar.edu/news/ocean-currents-likely-to-carry-oil-spill-toatlantic-coast
Ocean currents likely to carry oil to Atlantic ( June 3, 2010)
www.youtube.com/watch?v=pE-1G_476nA
Ocean currents and oil spill - Google Earth version - 0.0005+ concentrations ( June 17, 2010)
www.youtube.com/watch?v=2DS6smLuzBk

Summer visitors continued from page 9

“I thought the workshop would be a great way for
the Navajo students and faculty to get to know NCAR
and hopefully encourage future collaborations,” she
says. “I also wanted the group to learn more about
the instrument.”
In addition to spending time with AIRCOA and
other EOL instruments, the group toured NCAR’s
facilities and checked out the Gulfstream V. They
received GIS training, met with GLOBE, learned about
Unidata’s services, and listened to presentations on
climate change, societal impacts, and environmental
justice.
The visit was funded by UCAR’s Community Building Program and Diné College and organized by Karen
Smith-Herman (CBP).
High school internship program off and running
So much for a lazy summer spent sitting by the
pool. After a pilot program with two interns last summer, the NCAR High School Internship Program is off
and running. Ten students from six local high schools
are studying everything from freezing drizzle to Web
design to green energy auditing. Eight are working at
UCAR/NCAR under the guidance of 11 staff mentors,
while two are based at NOAA.

“I chose to participate in the program for the
unique opportunities it presents to experience real
life research and work in the field that I hope to spend
the rest of my life in,” says Kelly Schick of Monarch
High School. “Also, the friendships and connections
made will only serve to open more doors.”
Nancy Wade (HR) and Rebecca Haacker-Santos
(SOARS) were motivated to set up the internship program after hearing from community leaders about the
need to engage students in science at younger ages.
The program is modeled after SOARS and funded by
the UCAR Community Building Program. EO’s Kyle
Ham is supervising the students, who will present
posters on August 5 in conjunction with the SOARS
poster session.

Charlie Knight (NESL/
MMM), left, and Lauren
Above:

Hartsough (Poudre Valley
High School) research ice
nucleation processes.

On the Web
SOARS
www.soars.ucar.edu
UCAR Community Building Program
www.cbp.ucar.edu
NCAR High School Internship Program
www.cbp.ucar.edu/activities/high_school_internship

Oil spill continued from page 10

To carry out the research, Synte and her coauthors used the Parallel Ocean Program, a component of the CCSM, conducting the simulations
on supercomputers at the New Mexico Computer
Applications Center and Oak Ridge National Laboratory. Specifically, they ran simulations to see how a
liquid released at the spill site would disperse and
circulate. They tracked the rate of dispersal in the top
65 feet of the water and at four additional depths, the
lowest just above the seabed.
The simulations indicated that a liquid released
at the ocean’s surface at the spill site was likely to
slowly spread, mixed by the ocean currents, until it
became entrained in the Loop Current. At that point,
according to the simulations, speeds picked up to
about 40 miles per day; when the liquid entered the
Atlantic’s Gulf Stream it could travel at speeds up to
about 100 miles per day, or 3,000 miles per month.

It could move north as far as about Cape Hatteras,
North Carolina, with the Gulf Stream, before turning
east.
The study contained a number of caveats, leading
Synte to stress that the simulations were not a forecast but rather an envelope of possible scenarios. The
timing and course of the oil slick would be affected
by regional weather conditions and the ever-changing
state of the Loop Current. The dye tracer used in the
model has no actual physical resemblance to true
oil. Unlike oil, the dye has the same density as the
surrounding water, does not coagulate or form slicks,
and is not subject to chemical breakdown by bacteria
or other forces. Mitigation efforts such as physically
skimming off the oil weren’t included; for this reason,
the extent of dye in the model likely overestimates
the degree to which oil would spread in the ocean.
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take a look

TAKE ANOTHER LOOK ONLINE: www.ucar.edu/staffnotes

MORE THAN 100 people assembled on the outskirts
of Cheyenne, Wyoming, on June 15 for the official
groundbreaking of the NCAR–Wyoming Super
computing Center. From left to right: Krista Laursen
(CISL), Sarah Ruth (NSF), Al Kellie (CISL), NCAR
director Roger Wakimoto, UCAR president Rick
Anthes, Wyoming governor Dave Freudenthal,
UW president Tom Buchanan, Bob Jensen (Wyoming Business Council), Jim Neiman (UW Board of
Trustees), David Emery (Black Hills Corporation),
and Randy Bruns (Cheyenne LEADS).
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Stephen Schneider, one
of the most influential
atmospheric scientists
of modern times, passed
away unexpectedly on
July 19. For more about his
life and work, visit UCAR
Magazine at www2.ucar.
edu/magazine/features/
stephen-schneiderextraordinary-life.

The Juneau Airport Wind
System, an early-warning
system for alerting pilots
to turbulence around
the airport’s notoriously
bumpy skies, is one step
closer to completion.

Colleagues of Ray
Roble honored his 40
years of solar-terrestrial
research with a symposium at Center Green on
June 18 that included a
talk by Ray himself.
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