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PQS 1 PAR Quantum Sensor
FOR THE ACCURATE MEASUREMENT OF PHOTOSYNTHETICALLY ACTIVE RADIATION (PAR)
Kipp & Zonen is the leading specialist in the measurement of solar radiation from the ultraviolet to the far infrared.
Through our knowledge and experience in the highly demanding ﬁelds of meteorology, climatology and agronomy,
we are able to provide a range of high quality instruments for scientiﬁc research and environmental monitoring.
PQS 1 quantum sensor is optimised for the accurate measurement of Photosynthetically Active Radiation (PAR)
from sunlight and artiﬁcial light sources. Measurement of PAR is important for research in the ﬁelds of Horticulture,
Forestry and Marine Biology. PQS 1 is designed for continues indoor and outdoor use and has an integrated levelling
base, weather resistant cable and durable aluminum housing.
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A NAME YOU CAN TRUST AT A PRICE YOU CAN AFFORD
Belfort’s years of experience in precipitation
measurement is behind the development of this
highly accurate state of the art all weather
precipitation gauge. By combining a proven
mechanical design of no moving parts with the
latest in electronic sensor technology, the AEPG
series of sensors makes it possible to measure all

types of precipitation in all weather conditions
without human intervention and costly maintenance. Using today’s technology and acutely
accurate manufacturing techniques, Belfort is
able to offer this latest precipitation product at a
fraction of the cost of other technologies.
Contact Belfort today for more information.

www.belfor tinstrument.com
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Abstracts

Letter from the editor:
sniffing out new challenges

W

hat kind of person makes a good scientist? For answers look no
further than our Annual Meeting section, which includes a salute
to the recent AMS award recipients. Better yet, check out BAMS
Senior Editor Chris Cappella’s interviews with many of them on the
AMS YouTube channel (www.youtube.com/user/ametsoc). You’ll find
diverse personalities, backgrounds, and interests—in short, no simple
answer about what leads to great achievements in atmospheric and
related sciences.
The articles this issue, however, reminded me of something Ronald
B. Smith, recipient of the 2011 Jule G. Charney Award, told Chris at the
Annual Meeting:
I think the most discouraging thing that some people pick up on is
that they think that all of the discoveries have been made, and in fact
at a meeting like this, depending on what session you go to, you could
come away with that impression.

Indeed, the Annual Meeting is an overwhelming display of resources
already deployed, discoveries already made, and questions already nearing answers. It is an exhilarating week, but how does someone new find
some space for fresh inquiry? Smith offers good advice, declaring the
initial impression to be false:
If you dig deeper, I think you find out the opposite. I think most
young people if they dig far enough will realize that our understanding is not very deep. And if they work hard and find a subject that
interests them—self-motivate themselves—they will pretty quickly
get to the point where they really are uncovering brand new things
about the physics of the atmosphere. I think that’s the thing students
need to be made aware of, that the problems are not solved and in
almost any subject you pick, if you push hard enough, you will come
to the frontier and you can advance that frontier.

Digging deeper is what scientists do best. It would be easy to get
discouraged about researching extratropical cyclones when you realize
that the prevailing model for discussion is nine decades old. How much
more established can theory get? Yet, David Schultz (page 443) dug
deeper into the literature and noted that the findings over the years
added up to unbearable discrepancies that could be resolved. So he
revised and updated the old model of cyclone developments.
To change the way people conceive of extratropical development is
tantamount to a “paradigm shift,” the gold standard of scientific thinking.
Not every uncovered truth causes a paradigm shift, but it takes that same
willingness to look afresh at old problems. You can include the tornado
risk assessment by Grady Dixon et al. (page 433) in that category as well.
Plenty of studies have established the “Dixie Alley” in a variety of statistics, but the authors were unsatisfied with the answers. They find a fresh
perspective where others might have thought problems had been solved.
Scientists take nothing for granted—except maybe the certainty
that exciting possibilities for new research are lurking right under their
noses. It takes a particular kind of person to sniff them out.
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—Jeff Rosenfeld, Editor-in-Chief

Tornado Risk Analysis: Is
Dixie Alley an Extension
of Tornado Alley?
The term “Tornado Alley” is a
gross approximation of the most
tornado-prone region in the United States. Depending on calculation methods, Tornado Alley can
vary dramatically across the area
between the Rocky and Appalachian Mountains. There is some
evidence that multiple alleys of
peak tornado activity exist around
the country, including “Dixie Alley” in the Southeast. Therefore,
we assess the spatial tornado risk
and seek any regions of elevated
tornado risk that are distinctly
separate from the traditional Tornado Alley of the Great Plains.
Results show there are no tornado
risk areas statistically separate
from Tornado Alley, but there are
large portions of the Southeast that
experience more tornadoes than
the rest of the country. It appears
that Tornado Alley and Dixie Alley are part of a single large region
of high tornado risk with a relative
minimum near the middle due to
the Ozark and Ouachita Mountains. Placement of the maximum
tornado density in Mississippi,
along with other regions of relative maxima across the Southeast,
may warrant modification of the
traditional tornado risk map that
focuses only on the Great Plains.
Understanding such patterns is
important for preparing the public
and mitigating tornado hazards.
(Page 433)
OCCLUDED FRONTS
AND THE OCCLUSION
PROCESS: A Fresh Look at
Conventional Wisdom
Traditionally, the formation of
an occluded front during the occlusion process in extratropical
cyclones has been viewed as the
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Abstracts
catch-up of a faster-moving cold
front to a slower-moving warm
front separating the warm-sector
air from the low center, as first
described in the Norwegian cyclone model over 90 yr ago. In this
article, the conventional wisdom,
or the commonly held beliefs
originating from the Norwegian
cyclone model, about occluded
fronts and the occlusion process
are critically examined. The following four tenets of this conventional wisdom are addressed. First,
the occlusion process is better
described not by catch-up, but by
the wrapping up and lengthening of the warm-air tongue as a
result of deformation and rotation
around the low center. Second, the
merger of the cold front and warm
front does not result in the frontal
zone with the warmer air ascending over the other frontal zone.
Instead, the occluded frontal zone
tilts over the more statically stable
frontal zone. Because a warmfrontal zone tends to be more
stable than a cold-frontal zone,
this process usually produces a
warm-type occlusion, confirming
that cold-type occlusions are less
common than warm-type occlusions. Third, occlusion does not
mean that the cyclone has stopped
deepening, because many cyclones
continue to deepen 10–30 mb for
12–36 h after the formation of the
occluded front. Fourth, clouds
and precipitation associated with
occluded fronts differ from their
widespread stratiform depiction
in textbooks. Embedded precipitation bands may be parallel to the
front, and little relationship may
exist between the fronts and the
cloud mass. These four tenets
help to explain anomalies in the
Norwegian cyclone model, such
as how occluded fronts that spiral around the low center do not
AMERICAN METEOROLOGICAL SOCIETY

require catch-up to form, how
Shapiro–Keyser cyclones undergo
occlusion, why some cyclones do
not form occluded fronts, how
some cyclones deepen after occlusion, why few cold-type occlusions
have been observed, and why occluded cyclones are often associated with heavy precipitation. This
reexamination of conventional
wisdom leads to a new paradigm
for occluded fronts and occluded
cyclones. (Page 443)
The Global Space-Based
Inter-Calibration System
The Global Space-based InterCalibration System (GSICS) is a
new international program to assure the comparability of satellite
measurements taken at different
times and locations by different
instruments operated by different
satellite agencies. Sponsored by
the World Meteorological Organization and the Coordination
Group for Meteorological Satellites, GSICS will intercalibrate the
instruments of the international
constellation of operational lowearth-orbiting (LEO) and geostationary earth-orbiting (GEO)
environmental satellites and tie
these to common reference standards. The intercomparability
of the observations will result in
more accurate measurements
for assimilation in numerical
weather prediction models, construction of more reliable climate
data records, and progress toward
achieving the societal goals of the
Global Earth Observation System
of Systems. GSICS includes globally coordinated activities for
prelaunch instrument characterization, onboard routine calibration, sensor intercomparison of
near-simultaneous observations
of individual scenes or overlapping
time series, vicarious calibration

using Earth-based or celestial
references, and field campaigns.
An initial strategy uses high-accuracy satellite instruments, such
as the NASA Moderate Resolution Imaging Spectroradiometer
(MODIS) and Atmospheric Infrared Sounder (AIRS) and the
European Organisation for the
Exploitation of Meteorological
Satellites (EUMETSAT)’s Centre National d’Études Spatiales
(CNES) Infrared Atmospheric
Sounding Interferometer (IASI),
as space-based reference standards
for intercalibrating the operational satellite sensors. Examples
of initial intercalibration results
and future plans are presented.
Agencies participating in the
program include the Centre National d’Études Spatiales, China
Meteorological Administration,
EUMETSAT, Japan Meteorological Agency, Korea Meteorological
Administration, NASA, National
Institute of Standards and Technology, and NOAA. (Page 467)

Send us your
thoughts
We encourage readers to write to
us with comments on what they
read (or would like to read) in
BAMS, as well as comments on AMS
events and initiatives, or simply
thoughts about what’s happening in the world of atmospheric,
oceanographic, hydrologic, and
related sciences. When writing via
e-mail, please send your messages
to letterstotheeditor@ametsoc.org,
or write to Letters to the Editor/
BAMS, American Meteorological
Society, 45 Beacon St., Boston, MA
02108. Your submissions will be
considered for the “Letters to the
Editor” column of BAMS.
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Towering Above
Over 80% of CO2 flux towers worldwide
use LI-COR analyzers.

“LI-COR is
the best in
the industry”
“LI-COR’s support is
among the best I have
had in any context
in 26 years”

“Leader in
the Field”

“LI-COR has a reputation
for quality instruments and
reliable, well-engineered
products that work.”
“LI-COR is one of the best
companies that we deal with in
regards to products and
customer support. Keep this
high standard”

*Feedback from customer surveys

LI-COR’s high performance and field-ready analyzers continue to be selected for eddy covariance
towers worldwide. These high speed, high precision analyzers operate in unpredictable outdoor
environments, with the lowest power requirements of any CH4, CO2, and H2O system available.
Contact us today to see how LI-COR solutions can help you make the measurements you need,
where you need them.
LI-7700
Open Path
CH4 Analyzer
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LI-7200
Enclosed
Path CO2 /
H2O Analyzer

LI-7500A
Open Path
CO2 /H2O
Analyzer

www.licor.com/env
402-467-3576
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