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125 Wilbur Place
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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.
Please visit www.kippzonen.com for more information.
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Give a great gift
at a Great price
Looking for the perfect
present for the weather
enthusiast in your life?
Want to make a valuable
contribution to your local
library or community
college? Send a subscription
to Weatherwise magazine
(6 issues) for just
$24.95*—That’s nearly 50%
off the list price!
Written for a general
audience, Weatherwise
offers a colorful and
nontechnical look at recent
discoveries in meteorology
and climatology. Check out
the latest table of contents at
www.weatherwise.org.
Want your own?
Then order a personal
subscription at the same
great price.
Contact Member Services by e-mail at amsmem@ametsoc.org or by phone at
617-226-3998 to place all of your Weatherwise orders today!
*Cost for delivery outside of the U.S. is $40.95.
Weatherwise is available to AMS Members through a cooperative agreement with Taylor & Francis Group LLC, the publishers of Weatherwise.
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The Belfort Double Alter Shield Improves
Precipitation Gauge Catch Efficiency
FIELD TESTS OF BELFORT DOUBLE ALTER SHIELD
IN TWO BLOWING SOLID PRECIPITATION EVENTS
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SDFIR - with Belfort 8” Gauge
Belfort Double Alter - Belfort 8” Gauge
Belfort Double Alter - Belfort 200 sq cm
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• BELFORT DOUBLE ALTER SHIELD
CATCH RESULTS COMPARABLE
TO SDFIR SHIELDED GAUGES

Conventional Double Alter - Belfort 8” Guage
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Test data collected at NOAA Marshall Co.Test Site 11/29/11 - 12/2/11

SDFIR - with Belfort 8” Gauge
Belfort Double Alter - Belfort 8” Gauge
Belfort Double Alter - Belfort 200 sq cm Gauge
Conventional Double Alter - Belfort 8” Gauge

BACKGROUND:
Many decades of research have demonstrated that wind shield
choice is the most important factor in obtaining accurate
measurements of blowing precipitation. According to the WMO/
CIMO (1985) the methodology for modifying wind flow around a
precipitation gauge that most closely approximates a “true”
measurement is a cluster of bushes surrounding the gauge and
trimmed to the same height as the gauge orifice. As this is impractical to install and maintain in most gauge locations a secondary
reference methodology was established as a double wood slat fence
surrounding the gauge to facilitate accurate intercomparison of
gauges, called a Double Fence Intercomparison Reference (DFIR). A
smaller version of the DFIR called a SDFIR is currently used by the US
Climate Reference System and was used as a standard of
comparison in the above tests.The Double Alter Shield, a significant
improvement over the single alter shield introduced in 1937, has
demonstrated an improvement in collection efficiency - up to 20%
over unshielded gauges - and was used in the above comparison.

• BELFORT DOUBLE ALTER SHIELD
REDUCES DIFFERENCES IN
GAUGE INLET GEOMETRY
• BELFORT DOUBLE ALTER SHIELD
SIGNIFICANTLY IMPROVES
CATCH EFFICIENCY OVER
CONVENTIONAL DOUBLE
ALTER SHIELDED GAUGES

SUMMARY:
The Belfort Double Alter shield was designed to achieve test
results comparable to the US Climate Reference Systems SDFIR.
With moving wind deflectors to facilitate self-cleaning, a small foot
print (8 ft. diameter) and baffled to significantly reduce noise it
has met the design objectives. Three years of field testing have
demonstrated improved catch efficiency in addition to significantly
reduced catchment differences between different gauge geometries.
To learn more about the new Belfort Double Alter Shield call
Steve Eagan at: 800-937-2353 or www.belfortinstrument.com.

www.belfor tinstrument.com
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Total
Precipitation
Sensor

Measures snow and rain rates in real time
All-electronic sensor, no moving parts
Maintenance free, no antifreeze
Ideal for surface precipitation meteorology
and deicing applications
The rugged Total Precipitation Sensor, developed jointly by the
National Center for Atmospheric Research (NCAR) and the Desert
Research Institute (DRI),* provides a new approach for measuring
rates of rain, snow, and other liquid precipitation. Two back-toback plates are electronically maintained at a constant temperature above ambient. During storms, the system measures the rate
of rain or snow by how much power is needed to evaporate precipitation on the upper plate and keep its surface temperature
constant. The second plate, positioned directly under the evaporating plate and heated to the same temperature as the top,
factors out cooling from the wind.
*The Hotplate™ Technology, (U.S. Pat #5,744,711 and #6,546,353), was developed jointly by
NCAR and DRI. The UCAR Foundation has licensed the Hotplate Technology to YES.

E-mail, call, fax, or write for detailed
technical brochures on our products.

YANKEE ENVIRONMENTAL SYSTEMS
Airport Industrial Park • 101 Industrial Blvd.
Turners Falls, MA 01376 USA
Tel: (413) 863-0200 • Fax: (413) 863-0255
E-mail: info@yesinc.com • www.yesinc.com
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ABSTRACTS

LETTER FROM THE EDITOR:
SEEING THE UNSEEN

M

ore and more often, I am reminded of Louis Pasteur—specifically, when I reach reflexively for a bottle of hand sanitizer after a
sneeze or a bus ride, or handling a library book. Because of Pasteur, I, like the rest of the world, have been convinced not only that the
world is full of unseen organisms but that only scientists are equipped
to see these unseen creatures.
The public’s faith in science’s super power of vision is strong: seeing
the unseen has become the popular definition for serious science. Physicists probe invisible subatomic particles. Cosmologists see billions of
years into the past. Geologists reconstruct the processes of the inner
Earth. By these popular standards, atmospheric scientists and others in
the related sciences sit ambivalently in the pantheon of science. There
are plenty of invisibles—the air itself is invisible; large expanses of the
deep ocean are unexplored. Nonetheless, one of the reasons weather
and oceans are so popular with teachers is the accessibility of these
phenomena to the untrained eye.
By contrast, in this issue of BAMS you will find no ambivalence about
the importance of observing the unseen. For example, Barker et al. (page
831) remind us that numerical weather prediction models make their time
steps whether or not the observations are available at the right points at
the right times. Data assimilation keeps those models fed with realistic
“observations”—some of which are data about unseen and unmeasured
events—and thus a whole community of scientists has grown around this
problem of reconstructing events that can’t be observed.
To know something is unseen, you have to know to look for it,
which means that phenomena remain unseen until they become relevant. This is a matter of shifting scientific perspective. Gerber et al.
(page 845) provide a good example. Even though scientists made the
first observations of the stratosphere in 1902, not until the last decade
or so did modelers realize that a dynamic stratosphere has a potentially
significant impact on the troposphere. Numerical weather prediction
may improve if we can better initialize it with stratospheric conditions.
Rasmussen et al. (page 811) address another seemingly straightforward
observable that has suddenly emerged as relevant. The inexactness of
observations of frozen precipitation didn’t matter much to forecasters for
many years. But from a research and climate services perspective, they
have come to matter considerably. Scientists realized that measurement
inconsistencies and inaccuracies that once seemed irrelevant—tantamount to unseen—now make applications for climate science impossible.
In this issue, Ralph et al. (page 783) have come up with a new parameter—an index for multiday rainfall events—that makes observation
of the effects of “rivers” of moisture in the atmosphere possible, and
relevant, at the same time. The significance of these atmospheric rivers
becomes clear when you look at existing data in a new way.
The atmosphere is in front of our noses every day, but atmospheric
scientists put a lot of work into seeing what others cannot see—that
same trick that Pasteur made de rigueur for science.

NOWCASTING: THE PROMISE
OF NEW TECHNOLOGIES
OF COMMUNICATION,
MODELING, AND
OBSERVATION
Nowcasting combines a description of the current state of the
atmosphere and a short-term
forecast of how the atmosphere
will evolve during the next several
hours. A convergence of technical
developments has set the stage
for a major jump in nowcasting
capabilities and the ability to apply
those advances to important societal needs. New communications
technologies, including broadband
Internet, wireless communication,
social media, and smartphones,
have made the distribution and
application of real-time weather
information possible nearly anywhere. Rapid increases in the
quantity and quality of surface,
aircraft, and remote-sensing data
now provide a real-time description of atmospheric conditions
from the global to regional scales.
Improved modeling and data assimilation offer the potential to
more effectively apply mesoscale
observations and to produce highresolution analyses and forecasts.
Finally, improvements in communication, computation, and control
have provided society with the
ability to effectively access and use
nowcasting information for the
protection of life and property, as
well as facilitating commerce and
recreation. This paper describes
these individual advances, the synergies of their combination, and
how the forecast process might
change as a result during the next
few decades. (Page 797)

—Jeff Rosenfeld, Editor-in-Chief
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ABSTRACTS
HOW WELL ARE WE
MEASURING SNOW? THE
NOAA/FAA/NCAR WINTER
PRECIPITATION TEST BED
This paper presents recent efforts
to understand the relative accuracies of different instrumentation
and gauges with various windshield configurations to measure
snowfall. Results from the National Center for Atmospheric
Research (NCAR) Marshall Field
Site will be highlighted. This site
hosts a test bed to assess various
solid precipitation measurement
techniques and is a joint collaboration between the National
Oceanic and Atmospheric Administration (NOAA), NCAR, the
National Weather Service (NWS),
and Federal Aviation Administration (FAA). The collaboration
involves testing new gauges and
other solid precipitation measurement techniques in comparison with World Meteorological
Organization (WMO) reference
snowfall measurements. This assessment is critical for any ongoing studies and applications, such
as climate monitoring and aircraft
deicing, that rely on accurate and
consistent precipitation measurements. (Page 811)
THE WEATHER RESEARCH
AND FORECASTING
MODEL’S COMMUNITY
VARIATIONAL/ENSEMBLE
DATA ASSIMILATION SYSTEM:
WRFDA
Data assimilation is the process by
which observations are combined
with short-range NWP model
output to produce an analysis of
the state of the atmosphere at a
specified time. Since its inception in the late 1990s, the multiagency Weather Research and
Forecasting (WRF) model effort
has had a strong data assimilation
AMERICAN METEOROLOGICAL SOCIETY

component, dedicating two working groups to the subject. This
article documents the history of
the WRF data assimilation effort,
and discusses the challenges associated with balancing academic,
research, and operational data
assimilation requirements in the
context of the WRF effort to date.
The WRF Model’s Community
Variational/Ensemble Data Assimilation System (WRFDA) has
evolved over the past 10 years, and
has resulted in over 30 refereed
publications to date, as well as
implementation in a wide range of
real-time and operational NWP
systems. This paper provides an
overview of the scientific capabilities of WRFDA, and together
with results from sample operation implementations at the
U.S. Air Force Weather Agency
(AFWA) and United Arab Emirates (UAE) Air Force and Air
Defense Meteorological Department. (Page 831)
ASSESSING AND
UNDERSTANDING THE
IMPACT OF STRATOSPHERIC
DYNAMICS AND VARIABILITY
ON THE EARTH SYSTEM
Advances in weather and climate
research have demonstrated the
role of the stratosphere in the
Earth system across a wide range
of temporal and spatial scales.
Stratospheric ozone loss has been
identified as a key driver of Southern Hemisphere tropospheric
circulation trends, affecting ocean
currents and carbon uptake, sea
ice, and possibly even the Antarctic ice sheets. Stratospheric
variability has also been shown
to affect short-term and seasonal
forecasts, connecting the tropics and midlatitudes and guiding storm-track dynamics. The
two-way interactions between

the stratosphere and the Earth
system have motivated the World
Climate Research Programme’s
(WCRP) Stratospheric Processes and their Role in Climate’s
(SPARC) activity on Modelling
the Dynamics and Variability
of the Stratosphere-Troposphere
System (DynVar) to investigate
the impact of stratospheric dynamics and variability on climate.
This assessment will be made
possible by two new multimodel
datasets. First, roughly 10 models
with a well-resolved stratosphere
are participating in the Coupled
Model Intercomparison Project
phase 5 (CMIP5), providing the
first multimodel ensemble of
climate simulations coupled from
the stratopause to the sea floor.
Second, the Stratosphere Resolving Historical Forecast Project
(Strat-HFP) of WCRP’s Climate
Variability and Predictability
(CLIVAR) program is forming a
multimodel set of seasonal hindcasts with stratosphere-resolving
models, revealing the impact of
both stratospheric initial conditions and dynamics on intraseasonal prediction. The CMIP5
and Strat-HFP model datasets
will offer an unprecedented opportunity to understand the role
of the stratosphere in the natural
and forced variability of the Earth
system and to determine whether
incorporating knowledge of the
middle atmosphere improves
seasonal forecasts and climate
projections. (Page 845)
RACORO EXTENDED-TERM
AIRCRAFT OBSERVATIONS
OF BOUNDARY LAYER
CLOUDS
A first-of-a-kind, extended-term
cloud aircraft campaign was conducted to obtain an in situ statistical characterization of continental
JUNE 2012
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ABSTRACTS
boundary layer clouds needed to
investigate cloud processes and
refine retrieval algorithms. Coordinated by the Atmospheric Radiation Measurement (ARM) Aerial
Facility (AAF), the Routine AAF
Clouds with Low Optical Water
Depths (CLOWD) Optical Radiative Observations (RACORO) field
campaign operated over the ARM
Southern Great Plains (SGP) site
from 22 January to 30 June 2009,
collecting 260 h of data during 59
research flights. A comprehensive
payload aboard the Center for Interdisciplinary Remotely-Piloted
Aircraft Studies (CIRPAS) Twin
Otter aircraft measured cloud
microphysics, solar and thermal
radiation, physical aerosol properties, and atmospheric state parameters. Proximity to the SGP’s
extensive complement of surface
measurements provides ancillary data that support modeling
studies and facilitates evaluation

of a variety of surface retrieval
algorithms. The five-month duration enabled sampling a range
of conditions associated with the
seasonal transition from winter
to summer. Although about twothirds of the flights during which
clouds were sampled occurred in
May and June, boundary layer
cloud fields were sampled under
a variety of environmental and
aerosol conditions, with about
77% of the cloud flights occurring
in cumulus and stratocumulus.
Preliminary analyses illustrate
use of these data to analyze aerosol–cloud relationships, characterize the horizontal variability
of cloud radiative impacts, and
evaluate surface-based retrievals.
We discuss how an extended-term
campaign requires a simplified
operating paradigm that is different from that used for typical,
short-term, intensive aircraft field
programs. (Page 861)

PREDICTIVE MODELS FOR
TIME TO ACCEPTANCE: AN
EXAMPLE USING HURRICANE
ARTICLES IN AMS JOURNALS
The authors demonstrate a statistical model for the time it takes a
manuscript to be accepted for publication. The manuscript received
and accepted dates from published
manuscripts with the term “hurricane” in the title are obtained
from the American Meteorological
Society’s online publication search
feature. The time to acceptance
as the difference in days between
these two dates is modeled using
a Bayesian approach. Assuming
an article picked at random gets
published, draws from the posterior distribution of the modeled
time-to-acceptance parameter
indicate about a 12% chance that
it will spend more than 210 days
(7 months) in review. The model
can be adapted to fit similar data
obtained using other search criteria. (Page 879)

LETTERS TO THE EDITOR
Not to be Forgotten :
Thunderstorm Research and
the B lack Widow
This regards t he item in t he
“Nowcast” section of the most
recent BAMS (March 2012, p. 298)
about plans to use a retired USAF
A-10 “Thunderbolt” for thunderstorm research. I know space in the
Bulletin is always at a premium, but
I was a little disappointed to note
the article made no mention of the
first Army Air Corps aircraft that
served that role so well. I’m referring to the fleet of P-61 “Black Widows” that flew during the Thunderstorm Project in the summers
of 1946–47. To my knowledge that
766 |

was the first coordinated scientific
effort that integrated multiple (simultaneous) aircraft penetrations
with radar and upper-air observations, along with a dense network
of surface observations. Roscoe
Braham, co-director of the project
and coauthor (with Horace Byers)
of its results in “The Thunderstorm” (1949), summarized the
Thunderstorm Project nicely in a
short article in the August 1996
BAMS. The BAMS article was part
of a 50th anniversary commemoration of the project.
Roscoe noted in partiucular
how well suited the P-61s were for
their role. Ruggedness and wing
strength were critical. During

the two phases of the Thunderstorm Project (in Florida in 1946,
and Ohio in 1947) the 10 aircraft
flown logged more than 70 hours
inside thunderstorms. They flew
76 storms and collectively made
1362 penetrations—without a
single significant incident apart
from hail dents. The two remaining P-61s—both on display in the
United States—both happen to be
Thunderstom Project veterans, by
the way.
The “Wart Hog” looks to be a
worthy follow-on to the P-61s.
Dan Smith
AMS Fellow
Fort Worth, Texas
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