news and notes
Eurasian Snow Connected
to U.S. Winter Climate

What drives winter weather in
the United States? La Niña, El
Niño, and snow cover in Canada
have all been cited as influences,
and now a new study has revealed
that snowfall in a northern Eurasian region that stretches from
Siberia to Scandanavia influences
atmospheric circulation over
the Northern Hemisphere by
means of the Arctic Oscillation,
the North Atlantic Oscillation,
and the Pacific/North American
teleconnections. As a result, the
region’s snowfall was found to
be an indicator of U.S. winter
temperatures. The finding could
help to improve predictions of
North American winter weather
conditions.
The research looked at nearly
40 years of autumn Eurasian snowcover data—taken from an area
spanning northern Scandanavia
to the West Siberian Plain—and
compared it to North American
temperature records from the
winters that followed. The data
showed that heavier autumn snow
in Eurasia was associated with January temperatures as much as 7°F
colder near the geographic center
of North America. A similar connection was observed in February
in the eastern and southern United
States. The study also found that
snow cover in the eastern Tibetan
Plateau was an indicator for temperatures in wintertime in the U.S.
Great Basin and eastern Canada.
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The study “implies to us that
the potential impact of this new
idea could be as large or larger
than El Niño and La Niña events,”
says Thomas Mote, a professor at
the University of Georgia and lead
author of the research, which was
recently published in the International Journal of Climatology.
(Source: University of Georgia)

Researchers Use WWII
R aids to Study AircraftInduced Cloudiness

Research has shown that contrails
from planes can affect cloudiness
and potentially the climate. Yet
even with air travel consistently
growing, data on aircraft-induced
cloudiness (AIC) impacts has
been scarce. In a new study, re-

“

searchers went back to a time
when civilian aviation was not
nearly as common as today to
examine the impact air travel may
have on climate.
Rob MacKenzie, from the University of Birmingham, and Roger Timmis, of the Environment
Agency, used the Allied bombing
raids of World War II as a tool to
study the effect the aircraft had
on English climate. Retrieving
historical records from the Meteorological Office and the military
of Allied bombers traveling from
England to Europe, they focused
on the years 1943 to 1945, when
the U.S. Army Air Force (USAAF)
joined the air campaign. Because
of the importance of weather
conditions in the success of these

Echoes

It is striking that society has spent so much money, time,
and effort educating people about this issue, yet people are still
so easily influenced.”
—Ye Li of Columbia Business School’s Center for Decision Sciences, on
a recent study published in Psychological Science suggesting that when
people are asked their opinion on global warming, their responses are
often swayed by surrounding weather conditions. The survey asked
about 1,200 people in the United States and Australia to rank the level of
their belief in global warming on a scale from 1 to 4. The results showed
that their perception of whether it was hotter or colder than normal
when they were surveyed had almost as much influence over their belief
in global warming as their political leanings, and six times more influence
than their gender. Previous studies have shown political beliefs, gender,
and age to be important factors in one’s belief in global warming, but the
new study’s findings suggest that many people can be persuaded by something as random as the temperature on a particular day. “I’m not sure I’d
say that people are manipulated by the weather” Li said. “But for some
percentage of people, it’s certainly pushing them around.” (Source : The
Earth Institute at Columbia University)
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U.S. Air Force

missions, meteorological observations were well detailed.
“Witnesses to the huge bombing
formations recall that the sky was
turned white by aircraft contrails,”
says MacKenzie. “It was apparent
to us that the Allied bombing of
WWII represented an inadvertent
environmental experiment on the
ability of aircraft contrails to affect
the energy coming into and out of
the Earth at that location.”
MacKenzie explains that contrails form when hot, aerosol-laden air from aircraft engines mixes
with the cold air of the upper
troposphere. While some contrails
disappear, others form widespread
cirrus clouds that intercept both
the energy coming into the planet
as sunshine and that leaving as
infrared heat.

Contrails divide the sky in a formation of B-17F Flying Fortress bombers
of the USAAF 92nd Bomb Group over Europe in 1943.

October 2011
Unauthenticated | Downloaded 01/10/23 02:18 AM UTC

Tsunamis Leave Their Mark
in the Upper Atmosphere

While it has been theorized for
some time that tsunamis display a
signature in the upper atmosphere,
scientists had never captured an
AMERICAN METEOROLOGICAL SOCIETY

“

Echoes

I’ve been a meteorologist for years and I’ve not seen a
wall of dust like that.”
—Ken Waters of the NWS in Phoenix, on a huge dust storm that swept
through Arizona on 5 July. The cloud of dust was more than 5,000 feet
high and at least 100 miles long at its leading edge, moving at speeds
of at least 50 mph as it surged from the Tucson area through Phoenix,
with a splinter dust storm breaking off and heading west through Yuma.
It knocked down trees and power lines, left 10,000 people without
power, and disrupted flights at Phoenix’s Sky Harbor Airport. Formed
when strong thunderstorms force rain-cooled air to surge rapidly to the
ground and spread out as dirt-filled outflow, dust storms—also known
as haboobs—are not unusual in the southwestern United States. But the
size of this one was noteworthy. With much of the Southwest in a prolonged drought, conditions on the ground were ideal for such a storm.
“The magnitude of it, how high it was, how wide it was, how dense it
was, this is remarkable,” noted Elizabeth Padian, an NWS spokeswoman.
The photo shows the dust storm approaching the NWS Phoenix office
from the south. (Sources : The Arizona Republic; LiveScience.com)
National Weather Service

The researchers narrowed
down data by selecting raids that
involved more than 1,000 aircraft
and were followed by raid-free
days with similar weather to use
for comparison. Out of the 20
raids, 11 May 1944 turned out
to be the best case study. According to MacKenzie, on that
morning 1,444 aircraft took off
from airfields across southeast
England into a clear sky with few
clouds. However, the contrails
from these aircraft significantly
suppressed the morning temperature increase—by nearly
1°C—across those areas that were
heavily overflown.
MacKenzie and his coauthors
admit that a single case study is
not enough to draw conclusions
on contrail effects on climate.
But they promote their research
methodology and usage of “important” historical data as suitable for further study of AIC
effects, including the impacts on
climate in nearby and downwind
locations.
“This is tantalizing evidence
that Second World War bombing raids can be used to help us
understand processes affecting
contemporary climate,” concludes
MacKenzie. “By looking back at
a time when aviation took place
almost entirely in concentrated
batches for military purposes, it
is easier to separate the aircraftinduced factors from all the other
things that affect climate.”
The study was published in the
International Journal of Climatology. (Source: Wiley-Blackwell)

image of the phenomenon until
the March 11 earthquake off the
coast of Japan. The quake’s massive tsunami resulted in an atmospheric imprint that was viewed
using a wide-angle camera system
located at the top of the Haleakala
Volcano on Maui, Hawaii. The tsunami signature “is a reminder of
how interconnected our environment is,” notes Jonathan Makela
of the University of Illinois, lead
author of the research, and could

be useful in improving tsunami
early-warning systems.
As a tsunami rolls across the
ocean, its centimeter-size surface
undulations generate atmospheric
gravity waves that can grow in the
decreasing density of the higher
atmosphere to several kilometers
in amplitude as they reach the
ionosphere. These waves appear
as perturbations in the “airglow”
layer, an area of the ionosphere
where chemical reactions create
October 2011
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a steady luminescence. The researchers’ camera was directed at
this layer at the time it captured
the resulting ionospheric wave
activity triggered by the Japan tsunami. Conditions for imaging the
tsunami signature were ideal, with
no sun, moon, or clouds interfering with the view of the sky.
Researchers analyzed the images and isolated specific wave periods and orientations. The images
showed gravity waves propagating
in the airglow layer 250 km above
the Earth’s surface. These waves
were moving from the area of the
earthquake’s epicenter at the same
velocity as the tsunami, indicating
that they originated from the giant
quake-induced ocean waves. The
researchers also compared their
data to theoretical models and measurements taken from GPS receivers, to confirm the connection.
The signature appeared above
Hawaii about one hour before the
tsunami arrived there, suggesting
that continued observation of
the airglow layer could help with
the detection and early warning
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of tsunami events. Monitoring
of the upper atmosphere normally utilizes GPS measurements,
which can capture only a limited
amount of information and therefore cannot reliably create images.
More than 1,000 GPS receivers
would be needed to collect that
same data as one camera system,
which can image the entire sky.
The study notes that gathering
images with a satellite-based
system might be more beneficial
because it would not be affected
by sunshine and moonlight.
The research was published
recently in Geophysical Research
Letters. (Source: University of
Illinois)

Study Shows Need to
Digitize Climate Data

It may be easy to find a weather
forecast online, but finding climate data is a different story. A
new study from Rovira I Virgili University Centre for Climate
Change shows that only about 20%
of recorded climate information
is available to the scientific com-

munity. While some records go
back to the seventeenth century,
access is limited because of a lack
of means to convert paper-based
climate records.
“Failure to decipher the messages in the climate records of the
past will result in socioeconomic
problems, because we will be unable to deal with the current and
future impacts of climate change
and a hotter world,” comments
Manola Brunet, lead author of the
study and researcher at the Centre
for Climate Change.
He pointed to last summer’s
heat wave in Eastern Europe as
an example of how this climate
data could have been useful if
accessed, noting that evaluating
the frequency with which a phenomenon occurs helps to provide
a higher degree of certainty that it
will occur in the future.
According to the study, Africa
and South America have the least
amount of historic climate data
available, while the United States,
Spain, Canada, Holland, and
Norway allow more but still only
partial access to such data. Brunet
notes that the rest of the world
does not make these data available
to the scientific community or
the general public, despite recommendations to do so by the WMO.
The primary reason for the huge
deficiency is that climate science
does not receive enough funds to
digitize, develop, and standardize
the data. He suggests that in order
to overcome the political and legal
hurdles posed by this currently
poor access, “governments should
adopt a resolution within the
United Nations on opening up
their historical climate data.”
The study was published in Climate Research. (Source: FECYT—
Spanish Foundation for Science
and Technology)
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research priorities
Advancing the Remote Sensing
of Precipitation
by Soroosh Sorooshian, Amir AghaKouchak, Phillip Arkin, John Eylander,
Efi Foufoula-Georgiou, Russell Harmon, Jan M. H. Hendrickx, Bisher Imam,
Robert Kuligowski, Brian Skahill, and Gail Skofronick-Jackson

P

recipitation is the primary driver of the hydrologic cycle and the main input of hydrometeorological models and climate studies. The accuracy of
hydrometeorological predictions significantly relies
on the quality of observed precipitation intensity, pattern, duration, and areal extent. Rain-gauge data have
been the main source of precipitation measurements
for hydrometeorological applications. But rain-gauge
networks are insufficient on land and nonexistent
over the oceans, plus they vary in quality across the
globe. Weather radars can provide high-resolution
precipitation data in space and time, supplementing
the ground-based precipitation observations, but
their spatial extent is inadequate to detect global
precipitation, much less evaluate weather and climate
models at global and continental scales.
The limitations of rain gauges and weather radar
systems highlight the importance of satellite-based
global precipitation data in forecasting applications
and for weather and climate studies. Remotely sensed
precipitation estimation has been around since the
1970s, and a number of satellite precipitation retrieval
algorithms have been developed over the years for
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practical applications. Despite significant developments in measuring and characterizing precipitation
using remote-sensing observations over the past four
decades, however, satellite observations of precipitation remain inadequate at spatial and temporal scales
relevant for hydrologic and climate studies.
There are a number of issues that require the development of advanced concepts to address key challenges in satellite-based observations of precipitation.
Recent discussions during the Advanced Concepts
Workshop on Remote Sensing of Precipitation at
Multiple Scales at the University of California—Irvine
saw the following research priorities emerge:

• Quantification of uncertainties of individual

•
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sensors and their propagation into multisensor
products warrants a great deal of research. The application of ensemble generators, data assimilation
techniques such as ensemble Kalman filtering, and
multivariate statistical simulation methods are
highly desirable areas of research to pursue.
Future improvements in satellite-based precipitation retrieval algorithms rely on more in-depth
research on error properties in different climate
regions, storm regimes, surface conditions, seasons,
and altitudes. Given such information, precipitation
algorithms for retrieval, downscaling, and data
fusion can be optimized for different situations,
leading to more accurate precipitation estimates.
Based on currently available data, global multichannel precipitation estimates with spatial and
temporal resolutions of 4 km and 30 min can
be considered as the target dataset that can be
achieved in the near future. That is a significant
improvement over today’s precipitation products,
which are most commonly at 0.25° and 3 hourly
resolution. At high resolutions, however, achieving
desirable accuracy is the main challenge. Extensive
development and validation efforts are required to
make such a dataset available to the community
for research and applications.
October 2011
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• The development of metrics for vali-

phil campbells rescue phil campbell
dation and uncertainty analysis are
of great importance. Various metrics
his spring, 19 people named “Phil Campbell” conwith emphasis on different aspects
verged on the town of the same name in Alabama to
of performance are required so that
celebrate its 100th anniversary. It wasn’t the first time
a group of Phils and Phyllises had visited, but it turned
users can decide which product best
into the first relief effort after the town was struck by a
fits their purposes/applications.
tornado on 27 April, killing 28 residents. When the Phils
Furthermore, developing diagnostic
arrived from all over the world, donning their “I’m with
statistics (shifting, rotation) will help
Phil” T-shirts, they were more than happy to help. “It
to capture the systematic deficiency
was a massive knock on the door to have the chance to
inherent in precipitation retrieval
come here to help others and to tie things up for me peralgorithms.
sonally,” comments Phil Campbell of Glasgow, Scotland.
He was particularly able to relate to the town’s situation
• Bias removal—particularly probaafter a storm had wrecked his home years earlier, inspirbility distribution function (PDF)ing him to write a song, “The Tornado Blues.” This was
based adjustment—deserves more
the third reunion of Phils, which was originally instigated
in-depth research. Ignoring the
by a Phil Campbell of Brooklyn, New York. He first heard
distribution information in the bias
about the town, which is named for the railroad engineer
adjustment procedure could result
who built a depot there, on TV and became obsessed
in a loss of information, especially
with gathering together as many Phil Campbells as posin the tails of the distribution.
sible. The town is likely more than grateful this year. Not
only did they aid in the cleanup effort, but the Phils also
Near-real-time bias adjustment
were able to raise almost $40,000. “I never knew we had
along with the integration of hetso many neighbors around the world,” says Phil Camperogeneous airborne and groundbell, Alabama, Mayor Jerry Mays. (Source : Reuters)
based precipitation estimates are
the key goals.
• Development of a near-real-time
probabilistic uncertainty model for satellite- c) Systematic satellite data processing with user
based precipitation estimates is highly desirable.
options for various data formats (e.g., ASCII,
Currently, there is no operational precipitation
binary, or ArcGIS) is vital for faster integration
uncertainty model available. More research needs
of satellite data in practical applications, and
to be devoted to developing reliable and near-realshould be pursued;
time uncertainty models in order to integrate d) Ensemble streamf low modeling seems to be
quantitative uncertainty assessment as a part of
the future direction for hydrologic modeling
the precipitation retrieval algorithm.
based on remote-sensing data, particularly when
uncertainty in streamflow output is of interest.
Additionally, there was general consensus among
With this in mind, future studies should focus on
the experts and users of remotely sensed precipitathe development of near-real-time precipitation
tion products that further research efforts should
ensemble generation.
concentrate on the following challenges to enhance
the application of satellite data in engineering and
Future research efforts in the aforementioned
decision-making:
areas will advance remote sensing of precipitation
and will deliver more accurate precipitation estia) Moving toward higher resolution through the mates with quantified uncertainties. Such reliable
downscaling of satellite-based precipitation remotely sensed precipitation estimates provide
products in combination with data assimilation a unique opportunity to model the Earth system
techniques;
more accurately.
b) Improving the latency/timeliness of receiving
satellite precipitation products. Given the fact ACKNOWLEDGMENTS. We are pleased to acknowlthat this latency is one of the primary obstacles edge that the funding for the Advanced Concepts Workin nowcasting, future efforts should be focused shop on Remote Sensing of Precipitation was provided by
to reduce this time lag to less than 30 min;
the U.S. Army Research Office.
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CH4, CO2, and H2O Analyzers
Designed to Go Everywhere

Measure CH4, CO2, and H2O at 20 Hz
with as little as 30 watts of power.
Light-weight, low-maintenance trace
gas analyzers that deliver the highperformance you demand.
For wherever you are...and wherever
you want to go.
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Open Path
CO2 /H2O
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Enclosed
CO2 /H2O
Analyzer

LI-COR now offers eddy covariance
processing software. Learn more and request
to download at: www.licor.com/eddypro
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Open Path
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on the web
Summer Peak, Winter Minimum, and
Growth in the Demand for Online
Weather Services in Australia
by

Scott B. Power and François Delage

G

oogle provides an online tool (http://
google.com/insights/search/#) to
examine the frequency of Google
searches for user-specified words or terms
back to 2004. Monthly totals for each
year are provided and searches made in
numerous countries can be investigated.
The purpose of this note is to document
a prominent annual cycle and growth in
the number of searches made for the terms
“weather,” “weather forecast,” the “Bureau
of Meteorology,” and related terms.
Figure 1 shows the number of times
Australians online conducted Google
searches for (a) “weather” and “BoM”; (b)
“weather forecast,” “Sydney weather,” and
“Melbourne weather”; and (c) “Bureau of
Meteorology” and “weather radar” each
month, from January 2004 to December
2010. A pronounced annual cycle is evident in all searches, with most searches
conducted during summer and fewest
searches in winter. The summer peak in

Fig. 1. Relative frequency of Google searches
in Australia for key words indicated: (a) “weather” and “BoM”; (b) “weather forecast,” “Sydney weather,” and
“Melbourne weather”; and (c) “Bureau of Meteorology” and “weather radar.” Search numbers vary greatly
between plots and so plots have been rescaled in order that the variability and trends can be easily seen. The
average numbers of (normalized) searches over the full period for these terms are as follows: (a) “weather” (44)
and “BoM” (11); (b) “weather forecast” (9), “Sydney weather” (5), and “Melbourne weather” (5); (c) “Bureau
of Meteorology” (2) and “weather radar” (1.6). The values here indicate that “weather” for example, is a much
more common search term than “weather forecast,”
with a ratio of 44:9. The vertical scale in all plots is a
normalized value obtained by multiplying all monthly
AFFILIATIONS: Power and Delage —Centre for Australian
search totals by 100/Nmax, where Nmax is the maximum
Weather and Climate Research, Bureau of Meteorology, Melnumber of searches that occurred in any month during
bourne, Australia
the entire period (i.e., from Jan 2004 to Dec 2010), for
CORRESPONDING AUTHOR: Scott B. Power, Centre for Ausany of the search terms used in each plot. In (a), for
tralian Weather and Climate Research, Bureau of Meteorology,
example, Nmax occurred for “weather” in Dec 2010, and
GPO Box 1289, Melbourne, Australia
so it is set to a value of 100. The ratio of search totals
E-mail: s.power@bom.gov.au
is 57:26. Search frequencies for “BoM” and “weather”
DOI:10.1175/2011BAMS3113.1
are presented separately in (a) because they dwarf the
search frequencies for the terms in (b). Each year is
©2011 American Meteorological Society
separated by the faint vertical lines in each plot.
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for example, the search frequency in
summer is about 180% greater than
the corresponding value in winter!
The Bureau of Meteorology also
monitors the frequency with which
people visit its Web pages. The frequency of visits to the Bureau’s radar
Web pages is depicted in Fig. 2. A
similar annual cycle and growing
trend are evident in these independently derived statistics.
What causes the annual cycle in
these search frequencies and Web site
visits? Is it linked to the frequency of
severe weather–related events? To test
this hypothesis, we produced search
statistics for “bushfire,” “flood,” and
“tropical cyclone.” The evolution of the
search frequencies for these three terms
(Fig. 3) does not bear any resemblance
to the cyclic plots in Fig. 1—the time
series are much more erratic; there is
a weak tendency for a summer peak
in searches for “bushfire” and “tropical cyclone,” but the seasonal cycle
makes a much smaller contribution to
the variability than for “weather,” etc.
There is no summer peak in searches
Fig. 2. (a) Frequency of visits to the Bureau of Meteorology’s radar Web for “flood” at all. So searches for severe
site as monitored by the Bureau, and (b) the corresponding annual weather–related events do not account
cycle of detrended visit frequencies. Linear trend shown in (a).
for the prominence and regularity of
the annual cycles in Figs. 1 and 2.
“weather” was previously noted in a 2009 online arInstead, the seasonal cycle in searches for
ticle on www.news.com.au (“Weather Web Searches “weather forecast,” etc., might be due to AustraTake on Sex,” 20 November 2009). Here we see that lians generally having more interest in outdoor,
similar peaks are evident in terms more directly linked with online weather services.
In searches for “Bureau of Meteorology,”
Fig. 3. Relative frequency of Google searches
in Australia for (a) “tropical cyclone” and
“flood,” and (b) “bushfire.” Note the large
peak associated with “Black Saturday” (when
eastern Australia endured record heat and
deadly bushfires) in Feb 2009 and the record
peak in “flood” searches during Dec 2010,
which coincided with record-high rainfall in
Queensland and widespread flooding across
eastern Australia . Average normalized
searches for “flood” and “bushfire” equal
one, while the equivalent number for “tropical
cyclone” is much less than one.
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weather-impacted activities during
summer. This is supported by the fact
that very similar pronounced annual
cycles are evident in searches for such
terms as “holiday,” “BBQ,” “outdoor,”
and “boat” (Fig. 4). According to the
Bureau’s South Australian office director, Andrew Watson: “This is con- Fig. 4. Relative frequency of Google searches in Australia for “holisistent with my impression that the day,” “BBQ,” “outdoor,” and “boat.” Average normalized searches
higher volume of enquiry happens for these terms are 16, 2, 3, and 8, respectively.
during the warmer months, given the
significance of summer weather on the increased va- proportion of people with access to the Internet in
riety of outdoor activities.” While plausible, further Australia grew substantially, from 61.4% in 2004 to
research is needed to confirm that participation in 70.8% in 2008, according to World Bank data, but
outdoor activities is in fact the main reason for the this too would not in itself be expected to drive conannual cycles evident in Figs. 1 and 2.
trasting trends. However, this increase in Internet
The high volume of online searches for weather- access has been enhanced by the introduction and
related information in Australia is illustrated in increased usage of sophisticated mobile devices,
Fig. 5, where search frequencies for “weather” are including the iPhone, and a greater coverage and
compared with search frequencies for words that greater use of wireless Internet access. Use of mobile
loom large in Australian life. Figure 6 shows that devices enables people to more readily access the
searches for “sex” and “weather” are much more Internet when outside or traveling. We would expect
frequent than searches for “football,” “beer,” and people outside or traveling to be, generally speaking,
“religion.” The plot also shows, as highlighted pre- more interested in the weather and online weather
viously in the 2009 www.news.com.au article, that services than Internet users who are indoors. So the
Australians online have searched more frequently proportion of people who access the Internet while
for “weather” than they did for “sex”
in recent years. The same is also true
for the United Kingdom, the United
States, Canada, and New Zealand
(not shown).
Most of the time series of search
frequencies for “weather” and related
terms also display positive trends. Yet
trends in searches for “outdoor,” etc., Fig. 5. Relative frequency of Google searches in Australia for “weathin Fig. 4 are either absent, negative, er,” “sex,” “football,” “beer,” and “religion.” Average normalized
or much smaller as a fraction of the searches for these terms are 44, 44, 16, 4, and 2, respectively.
variability evident. What causes the
growing trend in weather-related searches if it is not outside or traveling is increasing, and this is likely
a growth in “outdoor”-related searches? While more contributing to the large growth in the frequency
research beyond the scope of this short news piece is with which Australians seek online weather services.
required to address this question, we will conclude This growth is expected to continue in the future
by speculating on some of the possible reasons.
as more people take up these mobile technologies
While Australia’s population has grown from and as additional related technologies (e.g., iPads
20,127,400 in 2004 (World Bank data) to an esti- with weather service applications) emerge. Part of
mated 22,336,133 in May 2010 (Australian Bureau the growth is also likely due to an increase in the
of Statistics data), this would be expected to drive number of weather radars around the country and
similar trends in searches for “weather,” “outdoor,” an increase in the availability of this information on
or any other searches, for that matter. Similarly, the the Bureau’s Web site.
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on the web
Meat Eating Goes Green

Meat eaters who wonder about
the effect of their dietary choices
on climate now have a new tool at
their fingertips. “A Meat Eater’s
Guide to Climate Change and
Health” (http://breakingnews.
ewg.org/meateatersguide) offers
online tools to help consumers
with their food choices.
Released by the Environmental
Working Group, the guide can calculate the “cradle to grave” effect
on climate for 20 different types
of protein, including meat, cheese,
seafood, and nuts. The calculations, based on data from the U.S.
Department of Agriculture, take
into account food production, consumption, and waste disposal.
Meat lovers ta ke note: t he
guide is not about giving up meat
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altogether. There are tips for reducing meat consumption as well
as what meat choices are best for
the environment.

Kari Hamerschlag, a senior analyst at the Environmental Working
Group and the author of the report,
notes that going cheese- and meat-
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free only one day a week as well
as choosing organic products the
other days would have positive
effects on the environment and an
individual’s health.
According to the report, lamb,
beef, and cheese had the highest
emissions, partly because they
were related to digestive pro-

cesses that constantly produce
methane, required more energyintensive feed, and produced
more manure. Lentils, beans, and
nuts were at the opposite end,
responsible for only a small fraction of the greenhouse gases.
The interactive resources include
a page dedicated to decoding food

labels to help understand the often
confusing terms such as cage-free,
free-range, natural, organic, grassfed, and pasture-raised. There is also
a life-cycle graphic that breaks down
the climate and environmental
effects of each stage of production
and consumption. (Source: Environmental Working Group)

papers of note
A New Bulk Microphysical
Scheme with Varying Ice
Characteristics

Ice particles have much more
complicated geometries and densities than water droplets. Power
laws have been widely used to
relate ice particle mass, area, and
fall velocity to particle maximum
diameter. Most bulk microphysical parameterizations (BMPs)
and cloud retrieval algorithms use
limited categories (e.g., ice, snow,
graupel) to classify ice particles
and thus cannot represent the full
spectrum of ice particle properties. In particular, the density and
fallspeed of precipitating ice particles is strongly dependent on the
degree of riming, yet most BMPs
represent snow as either unrimed
particles or graupel. Utilizing
a new method, we developed a
BMP that includes a diagnosed
riming intensity and its impact
on the ice characteristics. As a
result, the new scheme represents
a continuous spectrum from pristine ice particles to heavily rimed
particles and graupel using a single
prognostic variable: precipitating
ice. Consequently, the new scheme
reduces the number of parameterized microphysical processes by
~50% as compared to conventional
six-category BMPs, and it is more
computationally efficient.
AMERICAN METEOROLOGICAL SOCIETY

Coefficients for the (a) mass–diameter (M–D) and (b) velocity–diameter
(V–D) relationships in the new SBU-YLIN scheme for a range of temperatures (-50° to 0°C) and riming intensities (Ri). The double and single black
circles represent those values used in many bulk microphysical parameterizations (BMPs) for snow and graupel respectively, and the gray crosses
(with increasing sizes for increasing riming intensity, and u for unknown
riming intensity) are from various observational studies. (c) The M–D relationships for various Ri at -10°C (black lines). The colored lines are the
M–D relationships used in conventional BMPs (e.g., the various schemes
created by Thompson et al. and accepted for use in 2004 [THOM1] and
2008 [THOM2]). (d) Same as (c) but for the V–D relationships.

For our new BMP we determine
ice particle properties as a function
of the environmental conditions.
As a first step, temperature and

riming intensity dependence is
included in the mass–diameter
(M–D) and area–diameter (A–D)
relationships. We then theoretiOctober 2011
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cally derive the fall velocity–diameter (V–D) relationship from the
M–D and A–D relationships. Our
proposed formulations are able to
cover the variations of empirical
coefficients found in previous
observational studies and extend
various M–D and V–D relationships used in current BMPs.
Our new scheme (called SBUYLIN) has been implemented in the
Weather Research and Forecasting
(WRF) model and compared with
three other schemes for two events
during the Improvement of Microphysical Parameterization through
Observational Verification Experiment (IMPROVE-2) field study over
the central Oregon Cascades. The
new scheme reduces snow amounts
aloft as compared to other WRF
schemes and compares better with
observations, especially for an event
with moderate riming. Sensitivity
tests suggest both reduced snow
depositional growth rate and more
efficient fallout due to partial riming
help reduce the ice water content
aloft in the new scheme.
The SBU-YLIN scheme has been
included in the latest WRF version

snowy plants find a fungus among ’em

I

n the Arctic, some plants have a love/hate relationship with
snow. The love comes from the warmth the snow cover
provides to plants during long winters, helping the plants
grow larger and more rapidly. But as a recent study in Nature Climate Change reveals, too much snow can lead to the
formation of a deadly fungus. Through the use of snow fences,
researchers were able to increase the amount of snow as well
as the length of time it remained on the ground in certain locations. They found when snow cover was thicker than normal
and lasted more than six years, a fungus called Arwidssonia
empetri spread rapidly and killed off much of the dwarf shrub
Empetrum hermaphroditum—a species found in many parts of
the Arctic. “In the first few years, as expected, the insulating
effect of the snow helped the vegetation to grow, but after six
years a tipping point was reached where the fungus spread
with great speed and destroyed the plants,” changing them
from a natural carbon sink to a net carbon source, according
to study coauthor Robert Baxter of the University of Durham.
“We need to look more carefully in the future at longer-term
vegetation and fungus life cycles to see if this is something
that could recur and be more destructive over time.” The researchers suggest that their findings could be useful in future
studies of the relationship between climatic changes, vegetation, and food cycles. (Source : Durham University)

3.3, so it can be further evaluated by
the forecast and research communities for other weather phenomena.—
Yanluan Lin (Stony Brook University/SUNY) and B. A. Colle.

“A New Bulk Microphysical Scheme
That Includes Riming Intensity and
Temperature Dependent Ice Characteristics,” in the March Monthly
Weather Review.

chapter channel
After the Greensburg
Tornado

In June, Bob Dixon, mayor of
Greensburg, Kansas, gave the
Wichita chapter an update on
how the town had fared since the
4 May 2007 tornado. Dixon began by noting that the “Green” in
Greensburg came from a pioneer
named Don Green long before
the “Green Movement” had that
name. When it came to rebuilding
in a green way, he said the town
first had to get over some of the
stereotypes that went along with
1280 |

being green and focus on the issue
of sustainability.
Dixon called the tornado a
blessing of sorts, as it affected everyone in the community. There
was not a division of “haves” and
“have-nots” getting in the way of
the community completely relying
on each other, he said. In the early
days after the tornado, 600 to 700
community members would attend meetings on the east side of
town, where they generated a list of
values: community, family, prosperity, environment, affordability,

growth, renewal, water, health, energy, wind, and built environment.
The people of Greensburg came
from a background with the philosophies of, “Take care of the land
and it will take care of you,” and
“Leave it better than you found it.”
This sustainability, or capacity to
endure, is based on a “three-legged
stool” approach to business, environment, and people, Dixon said,
all of which are needed to make it
work. He noted how this was an
example of how vision with action
can change the world.
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Dixon shared a series of photos of where Greensburg is today,
based on these philosophies. They
included a new water tower, an
important beacon to the community; an arts center, town-homes,
and a municipal building that are
all the first in Kansas to be certified Leadership in Energy and
Environmental Design (LEED)
Platinum—the highest level of recognition by the U.S. Green Building Council; a business incubator
to start new businesses in town;
a city hall made from reclaimed
wood and brick; schools for the
entire county in one building
built with wood from Hurricane

Katrina, reclaimed barn wood,
natural lighting, wind power, and
the latest technology; a medical
clinic/hospital/fire/emergency
building with wind power; a new
Dillon’s grocery store from Kroger
called the “Greensburg Prototype;” a new John Deere combined
with BTI Wind to sell windmills
through agriculture dealers; a
county courthouse that was gutted
and brought up to state of the art,
including geothermal wells; landscaping that was “living within the
environment” with native plants;
a community wind farm that allows Greensburg to run on totally
wind-generated electricity; and

churches and new homes, many
of which saw a 70% utility bill cut
thanks to green building.
Dixon noted it was important
to point out that occasionally
new businesses will fail but not to
be discouraged, and finally that
the new buildings in town were
not built to withstand another
tornado. He said this would be
impractical and unrealistic and
that every single building couldn’t
be an underground bunker in a
town that hopes to succeed. Dixon
concluded with the idea that one is
never done rebuilding.
—Mark Bogner
Wichita chapter

GATHERING NEWS
Community Engagement
Sought to Create Global
Surface Temperature Database

A commanding challenge recently
undertaken by the global climate
community is to create a single,
comprehensive database for landsurface measurements to meet the
twenty-first century demands for
climate science. The envisioned
first-of-its-kind databank is to include primarily temperatures but
also related surface weather parameters observed globally at monthly,
daily, and subdaily times that will
stretch back in time as far as the
written record supports them. The
highly detailed data are to be fully
traceable and freely and internationally available so as to be transparent
both to users and to the scrutiny of
the public. Any uncertainties in the
data are expected to be quantified,
with metadata—data describing the
data—developed to the fullest extent
known and documented.
To realize the full potential of
the new “International Surface
AMERICAN METEOROLOGICAL SOCIETY

Temperature Initiative” (www.surfacetemperatures.org), the WMO
held a workshop in fall 2010 that
extended the mammoth databank’s
creation to interests beyond meteorologists and the climate community. The meeting included the
viewpoints of metrologists (measurement scientists), statisticians
with environmental and economic
expertise, and software engineers,
and it set as one its priorities the
engagement of citizen scientists to
rescue nondigitized data. The attendees recommended the creation
of independent products using
multiple methods to quantify uncertainty in the data. Participants
also described methods of benchmarking, assessing, and visualizing
multiple products to aid intercomparison and end-user product selection. A detailed summary of the
WMO workshop is available online
at http://journals.ametsoc.org/doi/
pdf/10.1175/2011BAMS3124.1.
Visit the initiative’s Web site to
view white papers from the meeting

as well as background material on
the need for establishment of this
single-surface temperature resource.
There’s also a Web site to view the
project’s progress: www.surface
temperatures.blogspot.com.

“

Echoes

It was like a scene out
of Armageddon.”
—Pamela Cogan, on the freak
windstorm at the Ottawa Bluesfest that caused the main stage to
collapse in a scene that, according to bystanders, looked like it
belonged in a disaster movie. According to Environment Canada’s
Dave Phillips, a quick-moving cold
front clashed with a buildup of
hot air from higher temperatures
the previous night. Although the
agency did put out a severe-storm
warning about an hour before the
accident, he noted that it is nearly
impossible to predict these kinds
of storms with enough certainty to cancel an entire festival.
(Source : The Canadian Press)
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conference notebook
Potential Implications of
Tropical Cyclone Passage

One of the great remaining unanswered questions in tropical
meteorology is why there are approximately 90 tropical cyclones
(TCs) globally, on average, per year
and not more, or less. In contrast
to extratropical cyclones, whose
frequency can be roughly calculated given the large-scale characteristics of the midlatitudes, there
is no equivalent theory that even
justifies the order of magnitude of

TCs that occur globally each year,
let alone at such a relatively constant frequency. Despite this, individual TC basins have exhibited
differences in the variability of TC
frequency, intensity, and lifespan
over the last several decades that
may suggest some degree of interbasin compensation, which may be
crucial toward forecasting future
TC activity—especially in a warming world. Addressing these issues
is fundamentally rooted in determining the role of TCs within the

climate. Building upon previous
research on this topic, our study
examines the interaction between
TCs and their environment on
regional scales. Preliminary work
indicates that the atmospheric
environment is thermodynamically stabilized for several weeks
following TC passage. This stabilization is initially beyond the
spatiotemporal scales of the TC
itself suggesting that TCs may be
responsible for exciting larger scale
feedbacks that together with the
localized impacts help to limit the
number of TCs.
We used four-dimensional,
storm-relative, composited anomalies constructed from atmospheric reanalysis data to examine the
response of the atmosphere to the
passage of Category 3–5 (i.e., major) western North Pacific (WPAC)
TCs. Our results show that the pasTime series of the vertical crosssection of (a) sensible heat anomalies (102 J kg-1); (b) latent heat anomalies (102 J kg -1); and (c) moist static
energy anomalies (102 J kg -1) averaged over a 500 km x 500 km box
located at the composite domain
center for Category 3 –5 (major)
WPAC TCs. This figure quantifies
the thermodynamic impacts of TCs
upon their environment via energy
considerations. These impacts are
represented by changes in moisture
(latent heat), temperature (sensible
heat) , or vertical displacements
of parcels (potential energy; not
shown since these anomalies are
only substantial near the day of TC
passage). Moist static energy (the
sum of latent heat, potential energy,
and sensible heat) represents the
total thermodynamic energy change
of the environment. According to
(b) and (c), TCs primarily affect the
atmospheric environment by drying
the lower to middle troposphere as
indicated by the negative latentheat anomalies.
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sage of a TC initially results in the
possible excitation of larger-scale
mechanisms beginning on Day 7
after TC passage, as evidenced by
a drying and cooling of the atmospheric environment that spans
the majority of the storm-relative
domain. Within two weeks, these
anomalies are found to become
primarily localized over the region
through which the TC directly
passed. Calculations of energy
anomalies within 250 km of the
track of each TC indicate that the
largest reductions occur for latent
heat within the lower and middle
troposphere. This result suggests
that the drying of the environment
is the most anomalous thermodynamic change associated with TC
occurrence.
Initially, the post-TC latent and
sensible heat anomalies are likely
due to a reduction in surface fluxes
as a result of the cold sea surface
temperatures (SSTs) left behind by
the TC. An additional potential
factor is the dehydration of the
atmospheric environment that occurs as a result of the focusing of
precipitation within the TC inner
core and the subsident secondary
circulation associated with the
outer circulation of the TC. In the
weeks following TC passage, the
spatial distribution of the latent
and sensible heat anomalies suggests that an anomalous suppression of deep convection due to the
underlying SST cold wake may be
the predominant factor in maintaining these energy anomalies.
Furthermore, the periodic pulsation in the magnitude of the dry
anomalies approximately every
10 days following TC passage indicates that the passage of tropical
waves generated either independently of the TC or in response
to the passage of the TC itself, or
both, further serves to increase the
AMERICAN METEOROLOGICAL SOCIETY

surge slowdown

V

enice—the “City of Water”—can’t take too much more
without becoming the “City Under Water,” so a new study
of Mediterranean atmospheric circulation that forecasts
a decline in storm surges near the city is welcome news.
Published recently in Climatic Change, the research utilized
storm observations, atmospheric and surface conditions, the
ERA-40 reanalysis, climate scenario simulations, and modeling to project a 30% decrease in storm-surge events that
impact Venice by the end of the twenty-first century. The
study also predicts a decrease in extreme tidal events there.
Storm surges around Venice form when deep Mediterranean
low pressure systems cause strong southeasterly winds to pile
water into the northern portion of the Adriatic Sea, where
the city is located. Venice has been battling the waters of the
Adriatic for centuries, and global sea-level-rise scenarios as
projected by the IPCC, when offset by the reduction in storm
surges, “would leave the pattern of flooding largely unaltered,” CSIRO’s Alberto Troccoli, lead author of the study,
says, keeping the future of the city in question. But this new
research suggests that climatic influences on storm surges
and rising tides need to focus more on specific locations
rather than have a global perspective. (Source : CSIRO)

stabilization of the atmospheric
environment.
In their totality, these results
suggest that TCs may serve as an
efficient mechanism for regulating atmospheric instability within
the tropics. The TC-induced stabilization may also provide a constraint on the future occurrence
of TCs in both space and time as
the atmosphere recharges back to
climatology, possibly helping to
explain why the global number
of TCs is on the order of 100. Furthermore, the variability of TC
activity among basins may be in
response to the differing amounts
of drying and cooling necessary
to reduce both meridional and
zonal basin-scale energy gradients through a reduction in local
instability and the redistribution
of this energy. On global scales,
the movement of a significant
fraction of TCs into the midlatitudes (or beyond) implies that en-

ergy is extracted from the tropics
and deposited into midlatitudes,
suggesting that TCs may serve to
significantly reduce the global
meridional energy gradient.
Future work will focus on quantifying the mean aggregate meridional transport of energy in
the atmosphere attributable to
TCs, to complement existing calculations of TC-induced oceanic
energy transport given in previous
research. Through these calculations, we hope to provide greater
insight into the role of TCs within
the climate system such that the impacts of their global change can be
anticipated.—Benjamin Schenkel
(Florida State University) and
R. Hart. “Potential Precursors to
and Implications of Tropical Cyclone
Passage: A Regional Climate Perspective,” presented as a poster at the
23rd Conference on Climate Variability and Change, 23–27 January
2011, Seattle, Washington.
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