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Today's tool for synoptical observation
The Vaisala Combined Pressure, Humidity and Temperature Transmitter
PTU300 has advanced warmed probe technology providing superior humidity
measurement, even in condensation. Multiple pressure sensors assure stability
and reliability.
www.vaisala.com/PTU300

Ideal instrument for precision weather
The revolutionary Vaisala Weather Transmitter WXT510 combines wind
speed and direction, liquid precipitation, barometric pressure, temperature,
and relative humidity measurements. It has no moving parts, which makes it
virtually maintenance-free. Proven Vaisala sensor technology guarantees high
quality.
www.vaisala.com/WXT510

www.vaisala.com
Vaisala Inc.
Toll Free: 888-VAISALA (824-7252)
Email: metsales@vaisala.corn
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"Winds NE at 21 knots" may very well be the most important weather report
in t h e history of aviation. Orville's historic telegraph announcing the first
powered flight on December 17th, 1903, also reported the gusty nor'easter
at Weather Station # 6 in Kitty Hawk, NC - equipped with the
latest in weather monitoring instrumentation supplied by the
Belfort Instrument Company.
A century later, Belfort continues to develop revolutionary
products - just in case you have lofty goals in mind.

Today you can, too!

Belfort/DigiWx
Automated Weather Station
circa 2002
BELFOHTINSTRUMENT

• 2003 Belfort Instrument Co.

727 South Wolfe Street, Baltimore, MD 21231
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ABSTRACTS
TEACHING GRADUATE

LETTER FROM THE EDITOR:
THE WONDERS OF EXHIBITS

ATMOSPHERIC MEASUREMENT

T

here are so many worthwhile things to do at the A M S Annual
Meeting that I hesitate to single out any one of them. However, in

preparing the article on computational fluid dynamics modeling of

airflow in the Manhattan streetscape (by Steve Hanna et al., beginning
on page 1713), my mind momentarily drifted off to one of my favorite

Annual Meeting pastimes.
Actually, this article could remind you of a host of different things
to do at the meeting . . . like take a free hour and sit in on a scientific
session in an unfamiliar specialty, to soak in what's new and different.
Just as this paper involves several different areas (remote and direct
sensing, micrometeorology, modeling), so do many of the presentations, offering an easy entry into new work in unrelated areas. The
figures in this paper also reminded me that it is interesting to cruise
the poster sessions and marvel at the fancy new graphics every year.
Presentations are getting more enticing, which means the likelihood
is greater each year that any study, obscure or otherwise, might
pique your interest and send you home with memorable and useful
information.
I was also reminded that when one is exhausted by the panoply of
information inside, it is always possible to step outside on a street
in downtown San Antonio and observe how the prevailing wind is
altered on the human scale by the buildings. Perhaps that's not the
escape I should be preaching here, but I'm sure that in a free moment this will occur to many of you anyway, especially after having
read Hanna's article.
The first thing that came to my mind, however, was the ever-enlightening stroll through the exhibits. As I read this article, I thought
about how much one sees while touring this (often) unsung hall of
ideas. The exhibits are often where you get a first glimpse at the advancing technology, such as the minisodars and sonic anemometers,
accessible computing power, and detailed geographical information
datasets, that produced the necessary basis for testing the models
in N e w York City. If you take a moment to observe the displays at
the booths, the startling thing is not necessarily the technology itself
but all the applications that are suddenly possible because of all this
gadgetry.
The exhibits aren't just for transacting business, they're for
dreaming about what experiments can be accomplished next and
what untapped clients can be reached. They're for taking stock not
only of today but of tomorrow. It is a very productive place to wander—and wonder.

A 1991 Study on Observational
Systems discussed the need for
universities to produce graduates
capable of developing the next generation of observing systems and
interpreting data from emerging
complex sensors. It further emphasized the necessity for national
centers to make facilities accessible
for the education of these students.
A follow-on study in 2000 indicated that these needs remain. We
describe an ongoing partnership
between scientists at the University
of Nevada, Reno and the National
Center for Atmospheric Research
(NCAR) to include hands-on access to complex instruments as a
complement of a graduate course
in atmospheric measurement and
instrumentation. On five occasions
since 1989, the cours e Measurement
in the Atmosphere has incorporated
atmospheric observing facilities
from NCAR or Colorado State University. The facilities were allocated
by the National Science Foundation
using the same proposal process
normally used to request equipment for field experiments. The
course instructor also arranged for
research scientists to bring knowledge of state-of-the-art technology
and their years of field experience
to students. We anticipate our experiences will motivate university
departments elsewhere to consider
the value of instrumentation courses with similar goals. (Page 1673)
THE N A T I O N A L SEVERE
STORMS LABORATORY

—Jeff Rosenfeld,

EDITOR-IN-CHIEF

HISTORICAL W E A T H E R
DATA A R C H I V E S DATA
MANAGEMENT AND W E B
ACCESS SYSTEM

The N O A A / N a t i o n a l Severe
Storms Laboratory Historical
Weather Data Archive (NSSL
1652 |
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ABSTRACTS
HWDA) is a new Web-based data
portal that delivers surface and
upper-air data to the online user
through horizontal maps, vertical
profiles on skew T-logp charts,
time series, and ASCII data listings. The data are primarily from
the United States and Canada, but
some worldwide data are available,
especially after 1998 for surface
data and 2000 for upper-air data.
The surface data come primarily
from the merger of two datasets
from the NOAA/National Climatic Data Center (TD-3280 and
DATSAV2) and are most complete
from 1973 to 2003. The upper-air
data come from the North American Radiosonde Database and are
most complete from 1946 to 2003.
This article discusses the datasets,
software, and capabilities of the
NSSL HWDA. Future opportunities for improvements and additions to the NSSL HWDA are also
described. (Page 1679)
CLIMATE LESSONS FROM
T H E FIRST I N T E R N A T I O N A L
POLAR YEAR

A unique glimpse of the Arctic
from a period before the present
era of climate warming is found
in the records of the first International Polar Year (IPY) of 1882-83.
Inspired by the Austrian scientist
and explorer Carl Weyprecht, the
purpose of the IPY was to discover
the f u n d a m e n t a l laws governing global meteorological and
geophysical phenomena. It was
understood that new discoveries
would depend upon a program of
simultaneous observations that
encompassed the polar regions.
The collection and analysis of
the first series of coordinated
meteorological observations ever
obtained in the Arctic was one of
the principal objects of the IPY.
The field program was successAMERICAN METEOROLOGICAL SOCIETY

fully completed and a vast body of
data was collected, but afterward
it fell into obscurity with little
analysis completed.
We have analyzed for the first
time the synchronous meteorological observations recorded during the first IPY. This analysis
contributes to the goal of the
upcoming fourth IPY scheduled
for 2007-08: to understand the climate changes currently unfolding
in the Arctic/Antarctic within the
context of the past. We found that
surface air temperature (SAT) and
sea level pressure (SLP) observed
during 1882-83 were within the
limits of recent climatology, but
with a slight skew toward colder
temperatures, and showed a wide
range of variability from place to
place over the course of the year,
which is a feature typical of the
Arctic climate today. Monthly SAT,
SLP, and associated phenological
anomalies were regionally coherent and consistent with patterns
of variability in the atmospheric
circulation such as the North Atlantic Oscillation (NAO). Evidence
of a strong NAO signature in the
observed SAT anomalies during
the first IPY highlights the impact
of large-scale atmospheric circulation patterns on regional climate
variability in the Arctic, both today and in the past. (Page 1685)
A TEST BED FOR N E W
SEASONAL HYDROLOGIC
FORECASTING APPROACHES
IN T H E W E S T E R N U N I T E D
STATES

Streamflow forecasting is critical
to water resources management
in the western United States. Yet,
despite the passage of almost 50
years since the development of
the first computerized hydrologic
simulation models and over 30
years since the development of hy-

drologic ensemble forecast methods, the prevalent method used
for forecasting seasonal streamflow in the western United States
remains the regression of spring
and summer streamflow volume
on spring snowpack and/or the
previous winter's accumulated
precipitation. A recent retrospective analysis have shown that the
skill of the regression-based forecasts have not improved in the last
40 years, despite large investments
in science and technology related
to the monitoring and assessment
of the land surface and in climate
forecasting. We describe an experimental streamflow forecast
system for the western United
States that applies a modern macroscale land surface model (akin
to those now used in numerical
weather prediction and climate
models) to capture hydrologic
states (soil moisture and snow)
at the time of forecast, incorporates data assimilation methods
to improve estimates of initial
state, and uses a range of climate
prediction ensembles to produce
ensemble forecasts of streamflow
and associated hydrologic states
for lead times of up to one year.
The forecast system is intended to
be a real-time test bed for evaluating new seasonal streamflow forecast methods. Experience with the
forecast system is illustrated using
results from the 2004/05 forecast
season, in which an evolving
drought in the Pacific Northwest
diverged strikingly from extreme
snow accumulations to the south.
We also discuss how the forecast system relates to ongoing
changes in seasonal streamflow
forecast methods in the two U.S.
operational agencies that have
major responsibility for seasonal
streamflow forecasts in the western United States. (Page 1699)
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DETAILED SIMULATIONS

domain. Further examination of
the differences among the models
and the observations are necessary
in order to understand the causal
relationships. (Page 1713)

AFRICAN

DYNAMICS MODELS

PROBING FINESCALE

Computational fluid dynamics
(CFD) model simulations of urban
boundary layers have improved in
speed and accuracy so that they
are useful in assisting in planning
emergency response activities
related to releases of chemical or
biological agents into the atmosphere in large cities such as New
York, New York. In this paper, five
CFD models [CFD-Urban, Finite
Element Flow (FEFLO), Finite
Element Model in 3D and Massively-Parallel version (FEM3MP),
FLACS, and FLUENT-Environmental Protection Agency (FLUENT-EPA)] have been applied to
the same 3D building data and
geographic domain in Manhattan, using approximately the same
wind input conditions. Wind flow
observations are available from
the Madison Square Garden 2005
(MSG05) field experiment. Plots of
the CFD models' simulations and
the observations of near-surface
wind fields lead to the qualitative
conclusion that the models generally agree with each other and
with field observations over most
parts of the computational domain, within typical atmospheric
uncertainties of a factor of 2. The
results are useful to emergency responders, suggesting, for example,
that transport of a release at street
level in a large city could extend
for a few blocks in the upwind
and crosswind directions. There
are still key differences among
the models for certain parts of the

DYNAMICS A N D

African Monsoon Multidisciplinary Analysis (AMMA) is an
international project to improve
our knowledge and understanding of the West African monsoon
(WAM) and its variability with an
emphasis on daily-to-interannual
time scales. AMMA is motivated
by an interest in fundamental scientific issues and by the societal
need for improved prediction of
the WAM and its impacts on West
African nations. Recognizing the
societal need to develop strategies
that reduce the socioeconomic
impacts of the variability of the
WAM, AMMA will facilitate
the multidisciplinary research
required to provide improved
predictions of the WAM and its
impacts. This will be achieved and
coordinated through the following
five international working groups:
i) West African monsoon and
global climate, ii) water cycle, iii)
surface-atmosphere feedbacks, iv)
prediction of climate impacts, and
v) high-impact weather prediction
and predictability.
AMMA promotes the international coordination of ongoing
activities, basic research, and a
multiyear field campaign over
West Africa and the tropical Atlantic. AMMA is developing close
partnerships between those involved in basic research of the
WAM, operational forecasting,
and decision making, and is establishing blended training and
education activities for Africans.
(Page 1739)

OF ATMOSPHERIC FLOW
A N D DISPERSION IN
DOWNTOWN

MANHATTAN:

A N A P P L I C A T I O N O F FIVE
C O M P U T A T I O N A L FLUID
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MONSOON

MULTIDISCIPLINARY
ANALYSIS: A N
INTERNATIONAL RESEARCH
P R O J E C T A N D FIELD
CAMPAIGN

MICROPHYSICS OF CLOUDS
WITH

HELICOPTER-BORNE

MEASUREMENTS

Helicopter-based measurements
provide an opportunity for probing the finescale dynamics and
microphysics of clouds simultaneously in space and time. Due to
the low true air speed compared
with research aircraft, a helicopter allows for measurements
with much higher spatial resolution. To circumvent the influence
of the helicopter downwash the
autonomous measurement payload Airborne Cloud Turbulence
Observation System (ACTOS) is
carried as an external cargo 140
m below the helicopter. ACTOS
allows for collocated measurements of the dynamical and cloud
microphysical parameters with a
spatial resolution of better than
10 cm.
The interaction between turbulence and cloud microphysical
processes is demonstrated using
the following two cloud cases from
recent helicopter measurements: i)
a cumulus cloud with a low degree
of turbulence and without strong
vertical dynamics, and, in contrast, ii) an actively growing cloud
with increased turbulence and
stronger updrafts. The turbulence
and microphysical measurements
suggest that entrainment at the
tops of these two clouds occurs by
inhomogeneous and homogeneous
mixing, respectively. (Page 1727)
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ATMOSPHERIC RADIATION
INSTRUMENTATION
|3fi TOTAL SKY IMAGERS
TSI automated
digital sky
imagers replace
the need for
human fractional
cloud cover
observers via
advanced imageprocessing
algorithms. Visit
our web site for a
live
demonstration of
this exciting
technology.

@ti ROTATING SHADOWBAND
SPECTRORADIOMETERS

[*t] METEOROLOGICAL
THERMO-HYGROMETERS
The MET-2010 is the
first atmospheric ambient
temperature and
dew/frost point measuring system capable of
±0.05°C air temperature
and ±0.16°C dew point
accuracy. A triple-shielded modified SPRT prevents solar radiation
errors while a chilled mirror dew/frost point
hygrometer provides
time-tested accuracy in
humidity measurements.
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YESDAS Manager software provides fully automatic data polling,
calibration, and web server data access for Windows 9x/NT. It
supports both small and large networks of remote YESDAS data
collection stations. Demo version available.

RSS prism spectrographs feature no moving parts and stateof-the-art CCD technology, providing excellent long-term
wavelength and absolute calibration stability. Models cover
both UV and visible/NIR spectra. An external shadowband
provides direct, diffuse, and total spectral irradiance.

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

YANKEE ENVIRONMENTAL SYSTEMS, INC.

YES produces an advanced line of atmospheric radiation
instrumentation for reference-grade measurements from the
UV through the visible and into the near-IR. Our instruments
are field proven in networks throughout the world and form the
core of the U.S. Government's UVB monitoring network. All
instruments are fully characterized in our state-of-the-art
Optical Calibration Laboratory.

Airport Industrial Park
101 Industrial Blvd., Turners Falls, MA 01376 USA
Tel: (413) 863-0200 Fax: (413) 863-0255
E-mail: info@sunlight.yesinc.com http://www.yesinc.com

Instruments that measure up?
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