news and notes

The first clue was the discovery
of a pygmy whitefish in Lake
George, Alaska, in 2005. Because
the glacial lake was not thought
to support much life, Michael
Wiedmer, an Anchorage native
who formerly worked for the
Alaska Department of Fish and
Game, was inspired to investigate.
He found traits suggesting it was
related to fish living in three other
mountain lakes, all remnants of
Lake Atna, an indication of an
ancient megaflood about 17,000
years ago.
Another tipoff was the massive dunes, standing more than
100 feet high with half a mile
between crests in Wasilla. Noticeable on a topographical map (see
figure), Wiedmer believes they
were formed by the megaf lood,
defined by a flow of at least one
million cubic meters of water
per second. This particular flood
likely released nearly 336 cubic
miles of water—enough to submerge Washington, D.C. nearly
five miles deep—from Lake Atna,
a massive glacial lake that covered
more than 3,500 square miles.
The researchers believe the water
drained from the lake in about a
week, the rapid release forming
the large dunes.
“Your mind doesn’t get around
dunes of that size,” comments
Wiedmer, now at the University
of Washington, and lead author
AMERICAN METEOROLOGICAL SOCIETY

Michael Wiedmer, University of Washington

Ancient Megafloods
Changed Alaskan
L andscape

Topographical map of Wasilla, Alaska, includes the 100+ foot-high dunes
(center) created by a megaflood from Glacial Lake Atna. Floodwaters
flowed from right to left in the image.

of a paper appearing in the May
edition of Quaternary Research.
“Obviously the water had to be
very deep to form them.”
Wiedmer further explains that
Anchorage is built on marine sediments, which go about 200 feet
deep. When the Great Alaskan
Earthquake occurred in 1964,
one of these layers of sediment
collapsed, causing considerable
damage to structures built there.
It was then discovered that the
layer that fell had been previously
infused with fresh water, another
sign of the f lood that engulfed
the landscape. The paper goes
on to report that this megaflood
was one of perhaps four. One

suspected Atna megaflood took
a different course to the Wasilla
region down the Susitna River,
with a possible f low of about
11 million cubic meters per second, and two smaller megafloods
traveled down the Tok and Copper Rivers. (Source: University of
Washington)

Using Lightning to Gauge
Pollution’s Effects on
Cloud Formation
New research suggests that lightning activity can help indicate
the inf luence of pollution on
cloud formation and storm activity, a finding that could be
valuable in understanding the
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“

Echoes

The next thing you
know is you’re on the roof.”
—Morgan Castillo, a Hermitage,
Tennessee, resident on the rapid
flooding of Nashville in early May.
A slow-moving weather system
pumped Gulf moisture northward into highly unstable air over
the state, creating storms that
dumped more than 13 inches of
rain in two days on the Nashville
region. The quick rise of the
Cumberland River and its tributaries caught most of the city
and surrounding area by surprise,
drowning more than 20 people
and forcing numerous evacuations. Nashville’s historic downtown area was also affected, with
flooding of such tourist spots as
the Country Music Hall of Fame
and The Grand Ole Opry House.
(Source : The Associated Press)
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relationship between aerosols
and climate.
Researchers studied lightning
activity and aerosol and cloud
data in the Amazon region of
South America during the annual dry season. Noting the large
amounts of smoke emitted into
the atmosphere from deforestation methods in the region, they
found that the formation of cloud
condensation nuclei (CCN) from
the smoke parallels an increase
in lightning activity to a certain
point, suggesting that the pollution is driving cloud formation
(and probably leading to increased
rainfall, as well). But this process is
suppressed when the CCNs reach
a certain density. At that point,
lightning activity that had been
vigorous in the growing convection decreases significantly and,

in effect, “[t]he clouds just dry up,”
notes Tel Aviv University’s Colin
Price, a coauthor of the study,
which was recently published in
Geophysical Research Letters. The
increasing concentration of CCNs
is believed to transform the storm
environment by warming the
clouds and cooling the air below,
creating stability that inhibits
convective growth.
The research indicates that
an abundance of aerosols in the
atmosphere could significantly
affect cloud formation and rainfall patterns, and is the first study
to use lightning to quantify these
effects.
“Lightning is a sensitive index
to the inner workings of polluted
clouds over the Amazon Basin,”
says Price. (Source: American
Friends of Tel Aviv University)
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partnerships
Increasing Research Opportunities in the
Atmospheric Sciences for Underrepresented
Groups through International Field
Experiences in Senegal
by

Gregory S. Jenkins and Amadou T. Gaye

A

common ancestry between African-Americans
and West Africans endures even though they
were separated by the trans-Atlantic slave trade
during the seventeenth through nineteenth centuries (Fig. 1a). They also share mutual progress and
needs in the sciences and science education. Over
the last five decades, the civil rights and independence movements in the United States and West
Africa have helped to promote educational advancement for African-Americans and West Africans in
science, technology, engineering, and mathematics (STEM). In the atmospheric sciences, the first
African-American to receive a doctorate was Charles
Anderson in 1960. In 1963, Patrick Obasi was one of
the first West African scientists to receive a doctorate
in the atmospheric sciences.
By all accounts, there is still much work to be done
in promoting diversity in our sciences. Consider that
for the 31-year period from 1973 to 2004, of the 21,000
Ph.D. degrees awarded in the geosciences, only 111
were conferred to African-Americans. The small
number of West African scientists actively participating in the atmospheric science community represents
another significant challenge.
Meanwhile, growing minority populations in the
United States and rapidly increasing populations
in West Africa face numerous weather and climate
challenges. For example, drying trends in the Sa-
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hel region of West Africa during the late twentieth
century have negatively affected food security, water
resources management, and poverty alleviation, and
hence development. In the United States, Hurricane
Katrina and the subsequent crisis in New Orleans, a
predominately African-American city, showed the
growing vulnerabilities along our coasts, which have
significant populations of minority and impoverished
people. Minority populations elsewhere in the United
States also face weather and climate threats (e.g., heat
waves, drought, severe weather) that might increase
because of anthropogenic climate change.
These challenges are a strong motive for building
scientific capacity for African-Americans and other
minorities (Native and Hispanic Americans), as well
as West Africans. One lesson from the Hurricane Katrina crisis is that cultural considerations often shape
safety/welfare responses to environmental hazards.
Input from minority scientists may be especially relevant in such situations. Minority scientists can play
a more active role in conveying life-saving information to their community. Similarly, in Africa, it is
extremely important to develop the human, technical,
and physical capacity for prediction and applications
(e.g., public health, agriculture, water resources) to
address climate change and extreme weather.
Increasing the number of African and AfricanAmerican scientists can be accomplished while also
helping to protect these vulnerable populations. One
method of doing this involves four steps:
a) supporting and increasing institutional capacity
building at Historically Black Colleges and Universities (HBCUs) and in West Africa;
b) participation in relevant hands-on activities (field
campaigns, satellite missions) in the atmospheric
sciences;
c) adoption of efficient and effective models for sustaining scientific collaboration and interaction;
and
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Fig. 1. (a) U.S. students Tamara Battle [graduate (G)],
Chris Foltz (G), Aaron Pratt (G), Daniel Robertson
[undergraduate (U)], and Amber Reynolds (G) visit the
slave house at Goree Island before the NAMMA field
campaign; (b) U.S. student Aaron Pratt with scientist
aboard NASA’s DC-8; (c) student Deanne Grant (G)
takes chemical measurements; (d) student Stephen Chan (G) launches a rawinsonde during AMMA; (e) U.S.,
French, and Senegalese scientists at NASA polarimetric radar (NPOL) site in Kawsara, Senegal; (f) LPAOSF
researcher Seydi Ndiaye takes measurements aboard the Ronald H. Brown research vessel.
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d) the implementation of nonbinding agreements
such as a memorandum of agreement (MOA) or
understanding (MOU) between African, HBCUs,
and majority institutions.
We discuss how Howard University (Washington,
D.C.) and Cheikh Anta Diop University (UCAD;
Dakar, Senegal) have taken these steps over the past
few years in at least some limited fashion.
HBCUs like Howard University have developed
African-American scientists throughout the twentieth century in STEM areas, conferring bachelor’s,
master’s, and doctorate degrees in the foundational
disciplines of chemistry, physics, mathematics, and
biology. In the last three decades, these institutions
have provided new opportunities to traditionally underrepresented groups by developing degree-granting
programs in the geosciences. In this relatively short
time, a few HBCUs have served the United States
scientific workforce by producing baccalaureate and
postbaccalaureate degree recipients in the geosciences. For example, four HBCUs (Savannah State University, Jackson State University, Elizabeth City State
University, and Central State University) accounted
for 10% of the African-American bachelor’s degree
recipients in the geosciences in 2004. Currently, four
HBCUs confer undergraduate or graduate degrees in
atmospheric sciences (Hampton University, Howard
University, Jackson State University, and North
Carolina A&T University), thus adding diversity to
the workforce.
While HBCUs provide important educational services, the resources for building additional research capacity are quite limited. For example, the total research
expenditure at the 20 leading HBCUs was equivalent
to 50% of the total research expenditure for the 20thranked majority institute in the United States in 2007.
The number of institutions conferring atmospheric
science degrees is also very small in West Africa, with
notable programs in Niger, Nigeria, and Senegal.
Thus, for these institutions to effectively launch
and sustain careers of minority scientists, there must
be more opportunities for hands-on participation
from underrepresented groups in the atmospheric
sciences in activities such as observational and process studies. Over the last decade, a number of field
campaigns involving student participation have been
extremely successful; however, few organized programs have sought to integrate and inspire students/
researchers/faculty from African-American or West
African populations until recently.
AMERICAN METEOROLOGICAL SOCIETY

Stu de nt Partic ipation Du r i ng
AMMA-SOP3. During the summer of 2006, one
year after Hurricanes Katrina and Rita, a large-scale
field campaign, the African Monsoon Multidisciplinary Analyses (AMMA) and NASA–AMMA
(NAMMA) campaign was initiated throughout much
of West Africa and the extreme Eastern Atlantic. This
international field campaign focused on West African
weather and climate processes with the intent of also
addressing many societal needs. West African scientists were involved in the planning phases prior to and
during the field campaign of 2006 through workshops
and conferences. Prior to the AMMA field campaign,
the Global Atmospheric Research Program (GARP)
Atlantic Tropical Experiment (GATE) was the last
field campaign involving a large number of West
African countries. This experiment involved a limited number of West African and African-American
scientists, due in part to the poor representation of
these scientists in the discipline.
Faculty from Howard University and two other
U.S. universities (University of North Dakota and
University of Virginia) and NASA scientists partnered with the Laboratory for Atmospheric-Oceanic
Physics-Simeon Fongang (LPAOSF) at UCAD to
examine precipitation processes during AMMA as
weather disturbances (African easterly waves and
mesoscale convective systems) transitioned from a
continental to marine environment (eastern Atlantic). Peer-to-peer scientific discussions and ideas
were developed with scientists at LPAOSF and the
Senegalese National Meteorological Service. With
funding from NASA, a rain-gauge network and a
site for radar measurements were established during
2004–05 in anticipation of the 2006 AMMA field
campaign. Students, faculty members, and scientists
from LPAOSF-UCAD helped to design, implement,
and maintain this network.
The National Science Foundation (NSF) provided
support for seven U.S. student participants (from
Howard University, Texas A&M, the University of
Virginia, and the University of North Dakota) during the NAMMA field campaign. Several of these
students participated in radar training at the University of North Dakota and, importantly, in the science meeting that was hosted at Howard University
for the NAMMA component of the field campaign
(15 August–30 September 2006) in Cape Verde and
Senegal. Student participants were invited and given
the opportunity to learn about the science mission
objectives, understand how the scientific objectives
July 2010
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Fig. 2. (a) U.S. students Amber Reynolds and Chris Foltz greet each other in Wolof; (b) students Daniel Robertson, Beth Dickey (U), Tamara Battle, Jonathan Smith (G), and faculty member Gregory Jenkins in Senegalese
traditional clothing; (c) U.S. students Jonathan Smith, Stephen Chan, Daniel Robertson, Tamara Battle, Aaron
Pratt, Deanne Grant, and Beth Dickey, and Senegalese student Samo Diatta (G) after deploying a rain gauge
in a Senegalese village; (d) U.S. and Senegalese participants at Dakar synthesis workshop; (e) Seydi Ndiaye,
U.S. student Rachel Fitzhugh (U), and Senegalese student Moussa Gueye (G) prepare an ozonesonde; (f) U.S.
and Senegalese students with national meteorological services supervisor, technicians, and operators after an
ozonesonde launch from Dakar, Senegal.
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would be accomplished, and network with the science team.
About a dozen U.S. students participated in
NAMMA-Senegal measurements (Figs. 1b–e),
with two of these students participating in aircraft
measurements (NASA DC-8) in Cape Verde. These
students worked side by side with U.S., Senegalese,
and French scientists. Earlier in the summer, AfricanAmerican and Hispanic-American students/scientists
along with a Senegalese scientist from LPAOSF (Seydi
Ndiaye) participated in a transatlantic research cruise
on the Ronald H. Brown (Fig. 1f) for atmospheric
measurements along a north-south transect near the
coast of West Africa.
In addition to their NAMMA duties, students
learned about the culture of Senegal (music, customs,
and language), along with the challenges of urban and
rural development (poverty, public health, electricity, and access to fresh water; Figs. 2a,b). The U.S.
students were also able to compare their lives to those
of their peers in Senegal. Students and faculty from
LPAOSF-UCAD played a critical role in the 24-h,
7-day-a-week measurements during the NAMMA
campaign. Furthermore, some of the scientists from
LPAOSF-UCAD went to Guinea in order to help obtain upper-air measurements for NAMMA. After an
exhausting 45 days in the field, the students returned
to the United States. Under normal circumstances,
this would be the end of the research activities for
African scientists, with U.S. and European scientists
rapidly working on the newly acquired datasets.
Large field campaigns such as AMMA should lead
to opportunities for publications by West African
scientists. However, sustaining U.S.–West Africa
collaboration is a major challenge after a field campaign has ended and resources are diminished. The
ability to process data (software and hardware access
and compatibility), Internet access for sharing data,
language (francophone countries), and sufficient
time to undertake sustained research are some of the
challenges. Similar challenges exist for U.S. students
and faculty members at HBCUs, where sustaining
collaborative research even with U.S. colleagues at
majority institutions is challenging, because of a
smaller research infrastructure, as noted above, and
significant teaching responsibilities.
Sustaining and Enhancing Longterm Collaboration. To address the
question of sustainability in the context of the
AMMA field campaign, we maintained U.S.–Senegal
AMERICAN METEOROLOGICAL SOCIETY

Fig. 3. (a) Rain-gauge network locations in Senegal; (b)
layer-averaged relative humidity; and (c) column ozone
at Dakar on 8 and 12 June 2008. Units are percent for
relative humidity and DU for column ozone.

collaboration through: a) a synthesis workshop that
was held during June 2007 in Dakar, Senegal (Fig. 2c);
b) continued precipitation and other atmospheric
measurements; and c) publications. The synthesis
workshop brought U.S. and Senegalese participants
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lese students (Figs. 2d, 3a).
During the summer of 2008,
ozonesondes were launched
with the help of the Senegalese Meteorological Agency (Figs. 2e,f) from Dakar,
Senegal, to determine the depletion of lower-tropospheric
ozone with the intrusions of
the Saharan Air Layer (SAL).
Ten-meter flux tower measurements allowed examination of surface energy fluxes
over the 45-day periods during AMMA and also gave
insights into rapid changes
in near-surface meteorological and chemical conditions
with the passage of several
squall lines. Long-term flux
tower measurements were
not possible because of the
lack of electricity in Kawsara
until the spring of 2009,
when students and faculty
members from Howard University and UCAD installed
a solar array (Fig. 4). This
array also provides for the
Fig. 4. (a) 10-m flux tower at Kawsara dur- basic electrical needs of the
ing NAMMA-06; (b) UCAD Rectorat Abvillagers, who are curators of
dou-Salam Sall and Gregory Jenkins at the
the flux tower. Future plans
completed solar array; (c) Gregory Jenkins,
Howard University students DeNajya Boone (U) and Janee Moore (U), and include adding instruments
children of Kawsara at the solar array; (c) students DeNajya Boone and Janee for measuring drop-size distributions and aerosol forcMoore take part in the celebration when the lights come on in Kawsara.
ing from the SAL.
(with an emphasis on students) together to present
The international field experiences are a model
and discuss AMMA observations and to form work- for increasing diversity and empowering underrepreing groups for analysis and, ultimately, publications. sented groups from the United States and West Africa
A student working group was formed to analyze the in atmospheric sciences. Over the 3-year period, 22
11 September 2006 squall line that passed across U.S. students participated (7 in the first year, 9 in the
Senegal and was associated with a vortex, which de- second, and 6 in the third). Eight undergraduates
veloped into Tropical Depression 8 on 12 September and 14 graduate students from various universities
2006. This work was presented at the AMS Annual (Howard University, Texas A&M, The Florida State
Meeting in New Orleans in 2008 and will be submit- University, the University of Virginia, Creighton
ted for publication.
University, the University of North Dakota, and the
Many student-authored/coauthored and interna- University of Michigan)—primarily from underreptional collaborative publications emerged from this resented groups—participated along with numerous
experience. The coarse and high-density rain-gauge students, faculty, and scientists from LPAOSF. This
network that was developed in 2005 continues to model can increase human, technical, and physical
be deployed each June by United States and Senega- capacity through hands-on experiences whenever re850 |
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search opportunities occur. This model is not limited
to West Africa field research, but can be applied to
U.S. research field campaigns. For instance, in major
field or satellite mission deployments, U.S. funding
agencies might strongly encourage principal investigators to include an education/training component
that encourages participation by underrepresented
groups from the United States or West Africa. Such
opportunities will increase peer-to-peer interactions
and provide networking opportunities for traditionally underrepresented groups. It also provides a
mechanism for increasing the number of scientists
from underrepresented groups.
Furthermore, nonbinding agreements (MOUs)
can help sustain long-term international partnership
among majority, HBCU, and African institutions.
These agreements can promote underrepresented
group participation in field campaigns and other educational/professional development efforts. Collaboration
from MOUs can also enhance the development of
human, physical and technical infrastructure at
HBCUs and African institutions through long-term
student/faculty exchange programs and joint participation in future field campaigns. Such agreements can
be established through peer-to-peer collaborations
where a research foundation is established. This is
the model that is being used in developing an MOU
between Howard University and UCAD, which is in
the final stages of being signed. Additional MOUs
have been developed with Hampton University, North
Carolina A&T University, Jackson State University,
NCAR, and the University of Wyoming, and another
MOU is with NASA Goddard Space Flight Center.
Underrepresented students/scientists in the
United States and West Africa will play increasingly
important roles as weather risks from anthropogenic
climate change potentially emerge this century at
the same time that minority populations move to
majority status in the United States during the midtwenty-first century. Minority communities from the
northern Great Plains (Native American populations)
to coastal (Miami, Florida; Houston, Texas; and
Wilmington, North Carolina) and urban (St. Louis,
Missouri; Chicago, Illinois; and Washington, D.C.)
environments may be at greater risk and must be
prepared to adapt in what Michael Glantz calls “the
climate century.”
Acknowledgments. Support from this work
comes from NSF grants OISE-0553959 and ATM-0621529,
and NASA Grant #NNX06AC78G.
AMERICAN METEOROLOGICAL SOCIETY

For Further Reading
Bonasoni, P., and Coauthors, 2004: Aerosol-ozone
correlations during dust transport episodes. Atmos.
Chem. Phys., 4, 1201–1215.
Carlson, T., and J. Prospero, 1972: The large-scale movement of Saharan air outbreaks over the northern
equatorial Atlantic. J. Appl. Meteor., 11, 283–297.
Czujko, R., R. Ivie, J. H. Stith, 2008: Untapped talent:
The African-American presence in physics and the
geosciences. American Institute of Physics report
R-444, 27 pp.
De Reus, M., and Coauthors, 2000: Airborne observations of dust aerosols over the North Atlantic during
ACE2: Indications for heterogeneous ozone destruction. J. Geophys. Res., 105, 15 263–15 275.
Delonge, M. S., and Coauthors, 2010: Attributes of
mesoscale convective systems at the land–ocean
transition in Senegal during NAMMA-06. J. Geophys. Res., in press.
Giannini, A., R. Saravanan, and P. Chang, 2003: Oceanic
forcing of Sahel rainfall on interannual to interdecadal time scales. Science, 302, 1027–1030.
Glantz, M. H., 2003: Climate Affairs: A Primer. Island
Press, 184 pp.
Grant, D., and Coauthors, 2008: Ozone transport by
mesoscale convective systems in Western Senegal.
Atmos, Environ., 42, 7104–7114.
Jenkins, G. S., and A. Pratt, 2008: Saharan dust, lightning and tropical cyclones in the eastern tropical
Atlantic during NAMMA-06. Geophys. Res. Lett.,
35, L12804, doi:10.1029/2008GL033979.
——, ——, and A. Heymsfield, 2008: Possible linkages between Saharan dust and tropical cyclone
rain band invigoration in Eastern Atlantic during NAMMA-06. Geophys. Res. Lett., 35, L08815,
doi:10.1029/2008GL034072.
——, M. Camara, and S. Ndiaye, 2008: Observational
evidence of enhanced middle/upper tropospheric
ozone via convective processes over the equatorial
tropical Atlantic during the summer of 2006. Geophys. Res. Lett., 35, doi:10.1029/2008GL033954.
——, and Coauthors, 2010: Coastal observations of
weather features in Senegal during the AMMA SOP3 period. Submitted to J. Geophys. Res.
——, and Coauthors, 2010: Vertical profiles of lower/
middle tropospheric ozone in Senegal during premonsoon and monsoon periods of summer 2008.
Submitted to Geophys. Res. Lett.
Kuettner, J, P., and D. E. Parker, 1976: Report on the GATE
field phase. Bull. Amer. Meteor. Soc., 57, 11–27.
July 2010

| 851

Unauthenticated | Downloaded 01/09/23 01:39 AM UTC

Misra, P, G. Carruthers, and G. S. Jenkins, 2006: Development of an Earth and space science-focused
education program at Howard University. J. Geosci.
Educ., 54, 339–345.
Morris, V., and Coauthors, 2006: Measuring transatlantic aerosol transport from Africa. Eos Trans. AGU, 87,
doi:10.1029/2006EO500001.
National Science Foundation, Division of Science Resources Statistics, 2008: Universities report continued decline in real Federal S&E R&D funding in FY
2007. NSF 08-320, 7 pp.
Nicholson S. E., B. Some, and B. Kone, 2000: An
analysis of recent rainfall conditions in West
Africa, including the rainy seasons of the 1997 El
Niño and the 1998 La Niña years. J. Climate, 13,
2628–2640.
Rauber, R. M., and Coauthors, 2007: In the driver’s
seat: Rico and education. Bull. Amer. Meteor. Soc.,
88, 1929–1937.

Redelsperger, J. L., C. D. Thorncroft, A. Diedhiou, T.
Lebel, D. J. Parker, and J. Polcher, 2006: African monsoon multidisciplinary analysis: An international
research project and field campaign. Bull. Amer.
Meteor. Soc., 87, 1739–1746.
Tarhule, A., and P. J. Lamb, 2003: Climate research and
seasonal forecasting for West Africans: Perceptions,
dissemination, and use? Bull. Amer. Meteor. Soc., 84,
1741–1759.
Washington, R., and Coauthors, 2006: African climate
change: Taking the shorter route. Bull. Amer. Meteor.
Soc., 87, 1355–1366.
William, Q., V. R. Morris, and T. Furman, 2007: A realworld plan to increase diversity in the geosciences.
Phys. Today, 60, 54–55.
Zipser, E. J., and Coauthors, 2009: The Saharan air
layer and the fate of African easterly waves: NASA’s
AMMA field study of tropical cyclogenesis. Bull.
Amer. Meteor. Soc., 90, 1137–1156.

technology
Invisible Film for Solar
Power
In the technology of solar power
it seems there are new developments occurring daily. The latest
is photovoltaic film. The film has
the same function as a traditional
photovoltaic (PV) cell, but provides more flexibility because of its
design. According to its creators,
the new film, named Evalon Solar,
is virtually invisible, far from the
boxy panels that house standard
solar cells.
“You don’t see the film at all,”
comments Francisco Ruiz Caballero, one of Evalon Solar’s principle creators and head of R&D
projects at Intemper Espanola,
the Spanish entity in the SpanishGerman partnership for European
scientific innovation and development known as EUREKA. “It’s
integrated into the building rather
than superimposed on it.”
Traditional PV cells are made
using two layers of silicon crys852 |

tals that have different electrical
characteristics, allowing electrons
to flow through them when they
come in contact with photons.
A backing and a contact grid are
placed on either side of the twolayer silicon construction. Since
silicon is a highly reflective material, an anti-reflective coating is
then added. The finished product
is a rigid structure that is then fitted into a frame with a glass cover
and with positive and negative
electrical terminals on the back.
Photovoltaic film is constructed
using the same technique, except
the silicon cells are flexible. Additional alternative materials allow
for the solar system to be much
thinner and without the need for
a glass cover. A big advantage of
the film is it can trap as much
energy as traditional solar cells
but it takes about 100 times less
semiconductor material to make,
decreasing manufacturing costs
substantially.

The researchers conducted numerous tests in a variety of weather
conditions and found the most effective solar film to be 6-mm thick,
which can even be used on vertical
surfaces. According to Ruiz, it has
generated interest, particularly
with architects who don’t want
panels to obstruct their designs.
“Architects tell us it looks even better when they see it for themselves
on buildings than it does in our
photographs,” notes Ruiz.
Evalon Solar is designed for
both homeowners and companies
and is being sold to contracting
parties in Latin America, starting
with Chile and Columbia. Spinoffs
of Evalon Solar are likely to expand the use of the new solar film
globally. (Source: EUREKA)

Aircraft Reaches New
Heights
A new unmanned, robotic aircraft that recently f lew its first
mission has t he potent ia l to
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The Global Hawk in action.
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Fahey obser ved the Global
Hawk’s capabilities in April as a
project scientist for its first mission: NASA’s Global Hawk Pacific
(GloPac) project, which utilized
11 onboard instruments to measure and sample greenhouse gases, ozone-depleting substances,
aerosols, and constituents of air
quality in the upper troposphere

“

Echoes

I’ve never seen a human body that looked that beat up
and they were still walking around.”
—Pat Crawford, who while driving in
Grinnell, Iowa, encountered a group of
runners that had been caught in a hailstorm
and suffered injuries severe enough to
require hospital treatment. When the hail
began that day, April 6, the four runners,
who were from Grinnell College, thought a
tornado might be approaching and tried to
hide in a ditch. The intensity of the storm
forced them to seek shelter in an abandoned building, but not before they were
pelted with hailstones 1 to 1.5 inches in
diameter, leaving numerous red and purple
welts on their exposed skin. Crawford
along with her husband Steve drove the
students to a nearby hospital, where they were treated and released.
The storm, which included maximum winds of 75 miles per hour, also
damaged trees and utility poles in the area. (Source : KCCI.com)

Pat Crawford, Grinnell, Iowa

provide unprecedented research
opportunities due to its ability
to cruise at extreme heights for
long periods of time. The Global
Hawk can travel higher than
60,000 feet—which is about twice
as high as a commercia l airline—for as far as 11,000 nautical
miles—half the circumference of
the Earth. It can fly itself for as
long as 30 hours after its f light
plan has been preprogrammed,
with its movement monitored
through satellite and line-of-site
communication to a ground control station. These links allow for
the plane’s course and altitude
to be adjusted, as well as for
researchers to control scientific
instruments on the plane.
“The Global Hawk is a fantastic platform because it gives
us expanded access to the atmosphere beyond what we have
with piloted aircraft,” says David
Fahey of NOAA’s Earth System
Research Laboratory. “We can go
to regions we couldn’t reach or
go to previously explored regions
and study them for extended
periods that are impossible with
conventional planes.”

and lower stratosphere over the
Pacific and Arctic Oceans. The
Global Hawk successfully completed four f lights in the mission, collecting observations of
cloud structures, Asian dust, and
stratospheric air masses that had
moved down from the North Pole.
The plane also made observations that will be used to validate
atmospheric observations from
t wo env ironmenta l monitoring satellites. The datasets from
these measurements encompass
longer time periods and greater
distances than those from any
other scientific aircraft.
“The GloPac mission showed
that the Global Hawk aircraft is a
revolutionary tool for Earth science
research,” notes GloPac mission
scientist Paul Newman of NASA’s
Goddard Space Flight Center. “The
Global Hawk has now proven to be
a science platform that can fly to
altitudes of 65,000 feet for longduration flights approaching 30
hours.” (Source: NASA)
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conference notebook
Extreme R ainstorms in
Advance of Tropical
Cyclones
Ex treme rainstorms t hat occur well in advance of tropical
cyclones (TCs) are k nown as
predecessor rain events (PREs).
The societa l impact of PR Es
is that they can result in devastating inland f looding well
before the arrival of the main
rainshield associated with the
TC. A well-known example of a
PRE (before the term “PRE” was
coined) occurred ahead of TC
Agnes in June 1972 when more
than 300 mm of rain fell in the
Chemung River Valley of southwestern New York and resulted
in destructive f looding. The
deployment of the operational
NWS Doppler radar network in
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the early 1990s along with the
many recent active TC seasons
has made it possible to conduct
systematic studies of PREs. Between 1995 and 2008, 28 PREs
were identified over the central
and eastern United States, based
on a rainfall rate of at least 100
mm in 24 h. PR Es were most
common in August and September during this period and ~30%
of all western North Atlantic TCs
were associated with at least one
PRE. PREs developed ~1000 km
poleward of the TC, occurred
24–36 h before the passage of the
TC at the latitude of the PRE, and
were clustered preferentially to
the left of the track of the TC.
PREs develop in response to
a deep tropical moisture plume
that emanates from the TC and

is carried well poleward. PREs
occur where this moisture plume
encounters a surface frontal zone
and is forced to ascend, resulting
in copious and prolonged heavy
rain. Based on a PRE-relative
composite analysis, we found
that PREs typically form: 1) east
of a 700-hPa trough; 2) along
the western f lank of a 925-hPa
thermal ridge axis; 3) near the intersection of a low-level jet with
a surface frontal zone; and 4) beneath the equatorward entrance
region of a 200-hPa jet. Case
studies of PREs associated with
TCs Rita (2005), Erin (2007),
and Ike (2008) confirm the dynamical importance of jet-driven
tropospheric–deep vertical circulations to PRE formation and
evolution. Composite analyses of
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Meteorological features associated with a PRE ahead of a TC: 1) downstream 200-hPa jet (“J”; gray shading); 2) upstream 700-hPa trough axis
(dashed black line) and height contours (black); 3) low-level jet (large arrow); 4) tropical moisture plume (light blue shading representing precipitable water values > 50 mm) emanating from the TC (red conventional
TC symbol); 5) surface frontal boundary; 6) low-level wind pattern near
the frontal boundary and PRE in the warm (red-arrowed lines) and cool
(blue-arrowed lines) air; and 7) surface cyclone and anticyclone locations
given by the red “L” and blue “H” symbols, respectively. (Bosart)
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the 28 PREs identified between
1995–2008 along with the results
of the case studies of these three
TCs have revealed that PREs mature and intensify where a strong
low-level jet intersects a surface
frontal zone and air parcels in
the associated tropical moisture
plume ascend in conjunction
with warm-air advection beneath
the equatorward entrance region
of an upper-level jet. PREs also
are distinguished from more
“ordinar y” heav y rainstorms
by the presence of a moisturerich tropical air mass that can
sustain extraordinary rainfalls,
as evidenced by the more than
500-mm storm-total rainfall that
occurred in Houston, Minnesota,
during the TC Erin PRE on 18–19
August 2007.
Ongoing research on PREs is
focused on additional case studies to document the spectrum
of PREs that can occur ahead
of TCs impacting the central
and eastern United States. We
are also in the process of examining whether PREs can be
a fac tor i n produci ng heav y
rains in the southwestern United
States ahead of landfalling eastern Pacific TCs. Additionally, a
study of possible southwestern
U.S. PREs and PREs that occur
in the vicinity of the Appalachians over the eastern United
States affords an opportunity to
determine how PREs respond
to, and are inf luenced by, the
terrain-forced ascent of warm,
moist tropical air.—Lance F.
Bosart (The University at
Albany), T. J. Galarneau, Jr., J.
M. Cordeira, and B. J. Moore.
“Extreme Rainstorms in Advance
of Tropical Cyclones,” presented at
the 22nd Conference on Climate
Variability and Change, 17–21
January 2010, Atlanta, Georgia.
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Are Small L akes Becoming
Ice-Free in The Great L akes
Region ?
The formation of ice is common
in lakes located in mid- and high
latitudes. Lake ice plays a vital
role in heat storage, controlling
lake water temperature, the survival of aquatic ecosystems, and
maintaining the biodiversity of
lakes. Small lakes in the Great
Lakes Region are ubiquitous.
Nevertheless, our understanding of their response to changes
driven by historic climate variability and climate change is
still limited, especially for those
lakes that do not fall within the
observational network. A greater
understanding of their climate
change response can be achieved
through the integration of observations based on both in situ and
remotely sensed datasets and land
surface modeling.
We exa mined t he role of
climate variability on lake-ice
phenology (e.g., ice breakup, ice
freeze-up, and the number of
ice-free days) for small inland
lakes in Minnesota, Wisconsin,
and Michigan using observations
and data reconstructed from a
regional-scale land surface model.
Analysis of the observed data for
lake-ice breakup found that it has
been shifting earlier in the year
with the change becoming statistically significant over the last
few decades. Lakes located in the
southern parts of these states are
particularly affected with the trend
toward earlier ice breakup much
stronger than to the north: > 4
days per decade, versus < 2 days
per decade, respectively.
We implemented the variable
infiltration capacity (VIC) model,
with a physically based lake algorithm, to simulate these longterm (i.e., 1916–2007) changes in
AMERICAN METEOROLOGICAL SOCIETY

Earlier ice breakup. Increasing trends associated with the earlier breakup
of ice in lakes during the period 1920–2003. Trends (days/decade) were
estimated from observations of ice breakup dates. (Mishra , Cherkauer ,
and Bowling)

“

Echoes

We cause more problems when we interfere with them.”
—Tennis Lilly, chairman of the Lawrence, Massachusetts, Conservation
Commission, commenting on residents removing a local beaver dam,
which caused a huge rush of water that overwhelmed a smaller beaver
dam downstream and exacerbated the flooding of a local road. Lilly
pointed out that if the dam had been left untouched, it would have held
back a large amount of storm water that accumulated during heavy spring
rains in the region. He noted this would have minimized (although not
completely prevented) two washouts of the road during the rainy period.
“Love them or hate them, they are an important part of the ecosystem,”
he said of the beavers. (Source : The Eagle-Tribune)
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lake-ice phenology for lakes in
all three states. Evaluating model
performance against both direct
observations and remotely sensed
satellite observations of streamflow and lake-ice phenology we
identified statistically significant
trends of 0.2–2.0 days per decade
in earlier ice breakup and later
ice freeze-up. This results in an
increase in the number of ice-free
days by three per decade on average throughout the region. Field
significance testing indicated that
these trends were statistically significant at the regional scale.
While regional lakes will not
become ice-free soon, significant
changes in lake ice cover have
the potential to affect regional
climate through increased heat
storage in lakes, warmer lake
water temperatures, lower lake
albedos in winter, and increased
evaporation. All of which can
lead to an increased reduction
in ice cover, creating a positive
feedback that impacts regional
climate. Reduced lake ice cover might also negatively affect
aquatic ecology.
Our future work will focus
on evaluating the impacts on
ecology and biodiversity from
ice-cover reduction as well as
the interaction between regional
ice cover and large-scale climate
oscillations.—Vimal Mishra
(Purdue University), K. A.
Cherkauer, and L. C. Bowling.
“Are Small Lakes Becoming Ice
Free in the Great Lakes Region?”
presented at the 22nd Conference on Climate Variability and
Change, 16–21 January 2010,
Atlanta, Georgia.

More ice-free days. Trends (days per decade) in annual ice history estimated using simulated lake-ice phenology data for the period 1916–2007
from the variable infiltration capacity model with a lake and wetland
algorithm. Grid cells with significant trends at 95% confidence are plotted. (Mishra , Cherkauer , and Bowling)
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papers of note
A Direct Measure of
Entrainment
As convecting clouds rise, they
mix some of the surrounding
clear air into themselves, a process
referred to as convective entrainment. Since the clear air has lower
humidity than the cloud itself, entrainment dries the cloud and saps
it of its energy, profoundly altering
its evolution. A new numerical
method for use in cloud-resolving
simulations allows for the quantification and visualization of this
important process.
Cloud-resolving models have
been used to quantify entrainment
rates in several studies, but most
of those studies have diagnosed
entrainment rates by assuming
that entraining air has the mean
properties of clear air and that
detraining air, or the air mixed
out of the convective cloud, has
the mean properties of the cloud.
This is the so-called bulk-plume
approximation. Unfortunately,
there are reasons to suspect that
this bulk-plume approximation
is violated. For example, clouds
tend to detrain their least buoyant parcels, which also tend to be
much drier than the cloudy mean.
As can be shown analytically, this
causes the bulk-plume estimates of
entrainment to be biased low.
An alternative approach to
measuring entrainment is to think
of “cloudy air’’ as a distinct fluid.
Like any other f luid, cloudy air
obeys a continuity equation. In
this case, the source of this fluid
is entrainment and the sink is
detrainment. By keeping track of
the local tendency and divergence
of this fluid, the sources and sinks
(entrainment and detrainment)
can be diagnosed for each grid cell
as a function of time. Unlike the
bulk-plume method, which only
AMERICAN METEOROLOGICAL SOCIETY

Azimuthally averaged entrainment rate during a 20-minute interval of
a single cumulonimbus.

produces horizontally averaged
profiles, this direct measurement
provides spatially and temporally
resolved pictures of entrainment.
Using this direct-measurement
technique in a cloud-resolving simulation, it is found that the bulkplume method underestimates
convective entrainment by a factor
of two or more. This highlights the
importance of cloud heterogene-

ity and suggests that efforts to
understand convection must take
this variability into account. With
this research, the ability to quantify and visualize entrainment will
provide a deeper understanding
of cloud lifecycles.—David M.
Romps (Harvard University).
“A Direct Measure of Entrainment,”
in a forthcoming Journal of the
Atmospheric Sciences.

does rain bring on boy buffalos

T

here’s a theory that in times of war more male babies are
born than females. Could weather possibly have a similar
gender effect? A new study from BMC Evolutionary Biology
indicates this could be the case regarding African buffalo. The
researchers, led by Pim van Hooft of Wageningen University in
the Netherlands, found that there are more male buffalo babies
born during the rainy season. The scientists studied the animals
of the Kruger National Park, collecting data from 1978 to 1998 to
correlate an association between rainfall, birth rates/ratios, and
genetic information. They discovered the increase of male births
linked to a so-called sex ratio gene, which causes a difference in
the number, quality, and function of X- and Y-bearing sperm. According to van Hooft, there is a decline in overall sperm quality
during dry seasons, which could account for the skew toward the
baby boys in the rainy season. (Source : ScienceDaily.com)
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Radar for
Meteorologists
Fifth Edition
by Dr. Ronald E. Rinehart
•
•

“Rinehart has performed
a real service to the flourishing radar
meteorology operational community as well as the
academic and research communities by writing
this informative, entertaining, clear and relatively
complete overview of meteorological radars. This
book is not only for meteorologists as the title implies.
Engineers, technicians, managers, and students alike
will find several topics delightfully explained. I highly
recommend anyone wishing to gain a better understanding and appreciation of weather radars to check
out a copy.”
– Dr. R. Jeffrey Keeler,
Bulletin of the American Meteorological Society
“This wide ranging little book, despite the
title, is as much for radar technicians as for meteorologists.... A series of colour photos taken from advanced radars with full Doppler capacity is referred
to frequently through the rest of the book in order to
illustrate meteorological phenomena. From a practical meteorologist’s point of view, these references are
the most valuable parts of the book and well worth
studying.”
– Dr. S. J. West,

Australian Meteorological Magazine

Atención: El Radar para los
Meteorólogos está
disponible en español.
El precio ahora es $32 por
copia (franqueo adicional).
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•

•
•
•
•
•

•
•

Revised and expanded to include an understandable
discussion of polarization techniques and a new chapter on mobile platforms and future radars.
Written for professionals and students who need a
clear description of how radar operates and how it
detects meteorological and nonmeteorological targets,
including ground targets, insects, birds, aircraft, rain,
snow, hail, tornadoes, microbursts and windshear and
polarization parameters.
Color figures in PPI and/or RHI format of: Ground
targets, clear-air return from insects; microbursts, gust
fronts, cold front, bow echo, tornado vortex signatures, attenuation, veering and backing winds, radar
artifacts, bird “bursts”, some NEXRAD products and
algorithms, several polarization parameters, and radar
jamming.
Basic theory of radar operation
Calibration procedures and techniques
Glossary of 260 terms used in radar meteorology
Radar specifications for 46 meteorological radars and
4 FAA radars
Soft cover, 482 pages, Cost: $44 (US) plus postage:
within the US, $4.90 for Priority Mail; for Canada and
Mexico, $11.45; elsewhere overseas, $13.45. Orders
of five or more copies receive a 25% discount. Pay by
cash, check, money order, PayPal or bank transfer.
ISBN 978-0-9658002-3-5
Adopted for classroom use at many colleges and universities and used in more than 50 countries around
the world.
Radar for Meteorologists
18687 East Oldtown Road
Nevada, MO 64772-7947
United States of America
Phone: 417-549-6158, Fax: 417-549-6159
Email: radarwx@aol.com
Homepage: www.radarwx.com
And for something completely
different, get a custom-made
sundial for your exact location at
www.scisundials.com.
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