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Minimized maintenance
Lowest cost of ownership
Best price / performance ratio
Proven technology
5 year full warranty
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All
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Visibility
Sensor

Model
Aevis 600
“Peregrine”

a name you can trust at a price you can afford
Belfort has applied its proven experience with visibility
technology in designing this new sensor for
applications which require high accuracy over an
extended range of visibility (20 ft. - 50 miles/6 m. 80 km.). Digital RS232 output at 300 - 38,400 Baud
can be used to indicate the present visibility, provide
diagnostic information, and provide access to

configuration and calibration options. Applications
include synoptic stations, lighthouses, highways,
resort areas, as well as shipboard and other
marine platforms. These sensors provide
accuracy and reliability as a cost effective alternative to more expensive models and brands.
Contact Belfort today for more information.

www.belfor tinstrument.com
Unauthenticated | Downloaded 01/09/23 04:51 AM UTC

Unauthenticated | Downloaded 01/09/23 04:51 AM UTC

MAP ROOM
1827

Anticipating a Rare Event Utilizing Forecast
Anomalies and a Situational Awareness Display
The Western U.S. Storms of 18–23 January 2010
R. GRAHAM ET AL.

ARTICLES
1837

VOLUME 94, NUMBER 12, DECEMBER 2013

A Family Tree of Tropical Meteorology’s
Academic Community and Its Proposed
Expansion

ON THE COVER

R. E. HART AND J. H. COSSUTH

1849

Storm clouds take shape before the local
onset of a Madden–Julian Oscillation
event on 21 October 2011 at Addu Atoll,

Madden–Julian Oscillation
Bridging Weather and Climate
C. ZHANG

1871

Maldives. K. Yoneyama et al. (p. 1871) seek
to understand the physical processes of the
MJO, especially its convective initiation.
(Photographed by Eric Maloney, Colorado
State University; used with permission.)

Tracking Pulses of the Madden–Julian
Oscillation
K. YONEYAMA ET AL.

1893

The NCEP–FNMOC Combined Wave
Ensemble Product
Expanding Benefits of Interagency Probabilistic
Forecasts to the Oceanic Environment
J.-H. G. M. ALVES ET AL.

1907

A Multiscale Soil Moisture and Freeze–Thaw
Monitoring Network on the Third Pole

Supplements ( )and online content are available
online at http://journals.ametsoc.org/toc/bams/94/12.

K. YANG ET AL.

MEETING SUMMARIES
online

Workshop on Weather Ready Nation
Science Imperatives for Severe Thunderstorm Research

online

S. SANDGATHE ET AL.

M. K. LINDELL AND H. BROOKS

online

Asia–Pacific Natural Hazard Conference
Disastrous Weather in a Changing Climate

online

Advancing Drought Understanding,
Monitoring, and Prediction
A. MARIOTTI ET AL.

Y.-L. CHEN ET AL.

online

Designing Multimodel Ensembles Requires
Meaningful Methodologies

Dynamics and Predictability of High-Impact
Weather and Climate Events
J. LI ET AL.

PUBLISHER
Keith L. Seitter
EDITOR-IN-CHIEF
Jeffrey Rosenfeld
SENIOR EDITOR
Christopher Cappella
BAMS EDITORIAL BOARD
Chair
Jeff Waldstreicher
Aerosol and Cloud Physics
Cynthia Twohy
Atmospheric Chemistry/Air
Quality
William R. Stockwell

1814 |

Atmospheric Dynamics/
Tropical Meteorology
Chris Landsea
Brian Mapes
Ed Zipser
Biometeorology
Peter Blanken
Climate/Climate Variability
Art DeGaetano
Bjorn Stevens
Climate Analysis
Clara Deser
Education
Paul Croft
History
James R. Fleming
Hydrology
Qingyun Duan

Numerical Analysis/
Mesoscale Modeling
Gary Lackmann
Observing Systems
Tammy Weckwerth
Oceanography
Mike McPhaden
Operational Forecasting/
Services
Tom Fahey
Policy
Genene Fisher
Satellite Meteorology
Jeff Hawkins
Timothy J. Schmit
Society/Economic Impacts
Rebecca Morss

PRODUCTION STAFF
Managing Editor
Bryan Hanssen
News Editors
Rachel S. Thomas-Medwid
Matthew Gillespie
Production Editor
Denise M. Moy
Art & Production
David Gershman
Meetings Editor
Claudia J. Gorski
Editorial Assistant
Melissa Fernau
Production Assistant
Jillian G. Neustel
Advertising
Kelly Garvey Savoie

DIRECTOR OF PUBLICATIONS
Kenneth F. Heideman
JOURNALS STAFF
Journals Production Manager
Michael Friedman
Managing Technical Editor
Mark E. Fernau
Managing Copy Editor
Jessica A. LaPointe
Copy Editors
Brandon M. Crose
Kristin E. Gilbert
Jordan Stillman
Lesley A. Williams
Roger Wood
Publications Coordinator
Gwendolyn Whittaker

JANUARY 2013
Unauthenticated | Downloaded 01/09/23 04:51 AM UTC

NOWCAST
1819 NEWS AND NOTES
“Missing” turbulence found in giant
undersea waves…Wildfire smoke teeming
with tar balls…Wind energy numbers rising
in United States

45 BEACON
1923 LETTER FROM HEADQUARTERS

Earth Interactions Becoming an Open-Access Journal

1924 THE HIGHLIGHT

Advice to Early-Career Professionals
with Jacqui Jeras

1823 TECHNOLOGY
Expanding the Range of CubeSats

1824 ON THE WEB
Next-Generation Satellite Meteorology
Technology Unveiled

DEPARTMENTS
1940 NEW MEMBERS
1942 CALENDAR OF MEETINGS
1946 CALL FOR PAPERS
1948 NOMINATION SUBMISSIONS
1950 CORPORATION AND
INSTITUTIONAL MEMBERS
1954 PROFESSIONAL DIRECTORY
1959 INDEX TO ADVERTISERS
1960 PUBLICATION ORDER FORM

1926 POLICY PROGRAM NOTES

Legitimacy in Scientific Assessments and the
Expression of Community Opinion

1927
1931
1932
1932

OBITUARIES
ABOUT OUR MEMBERS
MEET THE AMS
AMS STATEMENT

Drought: An Information Statement of the
American Meteorological Society

1937 LIVING IN THE REAL WORLD

READINGS
1917 BOOK REVIEWS

An Introduction to Dynamic Meteorology
(Fifth Edition)…Northern Lights: A Guide

1918 NEW PUBLICATIONS
1919 REANALYSIS

The Bulletin of the American Meteorological Society is the
official organ of the Society, devoted to editorials, articles
of interest to a large segment of the membership, professional and membership news, announcements, and Society
activities. Editing and publishing are under the direction of
Keith L. Seitter, executive director. Contributors are encouraged to send proposals to be considered for publication. For
guidance on preparation and style, see the Authors’ Resource
Center online at www.ametsoc.org/pubs/arcindex.html.
AMS officers, councilors, and commissioners: president,
J. Marshall Shepherd; president-elect, William B. Gail; executive director, Keith L. Seitter; secretary–treasurer, Richard D.
Rosen; past presidents, Jonathan T. Malay and Louis W.
Uccellini; councilors, Thomas J. Bogdan, Stephen F. Corfidi,
José D. Fuentes, Richard Johnson, Sonia Kreidenweis, Peter J.
Lamb, Frank D. Marks, Christa D. Peters-Lidard, Patricia A.
Phoebus, William L. Read, Yvette P. Richardson, Elizabeth A.
Ritchie, Wassila Thiaw, H. Joe Witte, and Chidong Zhang; commissioners, Bradley R. Colman, Robert M. Rauber, Matthew J.
Parker, David R. Smith, Jay J. Trobec, and Ward R. Seguin.
The Bulletin of the American Meteorological Society (ISSN
0003-0007) is published monthly by the American Me-

teorological Society, 45 Beacon St., Boston, MA 02108-3693.
Periodical postage paid at Boston, MA, and at additional
mailing offices. Subscription price to members is included in
annual dues. Subscription price to nonmembers is available
on request; single issues are $12.50 each for members, $20 for
nonmembers (prices incl. shipping and handling). Address all
business communications to the Executive Director, AMS, 45
Beacon St., Boston, MA 02108-3693 (617-227-2425). POSTMASTER: Send address changes to Bulletin of the American
Meteorological Society, 45 Beacon St., Boston, MA 02108-3693.
© Copyright 2013, American Meteorological Society (AMS).
Permission to use figures, tables, and brief excerpts from this
journal in scientific and educational work is hereby granted,
provided source is acknowledged. Any use of the material in
this journal that is considered to be “fair use” under Section
107 or that satisfies the conditions specified in Section 108 of
the U.S. Copyright Law (17 USC, as revised by P.L. 94-553) does
not require the Society’s permission. Items that do not bear
their own separate copyright notices either are in the public
domain or are U.S. Government works for which copyright
protection is not available. Authorization to photocopy items

AMERICAN METEOROLOGICAL SOCIETY

bearing individual AMS copyright notices at the bottom of
their first page is granted by the AMS for libraries and other
users registered with the Copyright Clearance Center (CCC)
Transactional Reporting Service, provided the copies are for
internal or personal use, or for the internal or personal use
of specific clients, and further provided the base of $4.25
per copy + $0.29 per page is paid directly to the CCC, 222
Rosewood Drive, Danvers, MA 01923, and that the following fee code for this journal is reported with the payment to
CCC: 0003-0007/91 $4.25 + $0.29. Republication, systematic
reproduction, and any other use of any material in this journal,
unless exempted by the above statements, requires written
permission or license from the AMS. Additional details are
provided in the AMS Copyright Policies, available from the
AMS at 617-227-2425 or amspubs@ametsoc.org. “American
Meteorological Society,” the Seal of the American Meteorological Society, and the AMS Seal of Approval are registered
trademarks of the American Meteorological Society.
BAMS is printed on 85%–100% post-consumer
recycled paper.

JANUARY 2013

| 1815

Unauthenticated | Downloaded 01/09/23 04:51 AM UTC

ABSTRACTS

LETTER FROM THE EDITOR:
TREE OF SCIENCE

T

o open their genealogy of tropical meteorology, Robert Hart and
Joshua Cossuth selected thought-provoking quotes, including one
by the Southern author, Shirley Abbott: “We all grow up with the
weight of history on us.”
No living thing bears that weight as well as a tree. Looking at Hart
and Cossuth’s family tree we readily see how a regal plant has come
to symbolize genealogy. A tree stoutly expresses the permanence of
roots and trunk below as well as the splendid spreading of the benefits
of good genetics at the top. The tree acknowledges—in the tradition of
Newton himself—that scientists see what they see because they stand
on the shoulders of giants. Slender shoots benefit from a soaring trunk.
One way to look at a tree is to venerate not the roots but instead
the leaves. The massive trunk serves those delicate leaves, which feed
the entire tree. In science, the hard work of mentorship comes to fruition with the discoveries made by the new generation.
But the tree analogy also has limitations. A tree, like academia, is a
pipeline from roots to new growth. The flow of nutrients in the massive
trunk should match the flow within the collection of stems above. In the
scientific family tree, however, the knowledge flowing in any single twig
is far more robust than in the trunk. The latest graduates must learn far
more than those great scientists at the roots of tropical meteorology.
Furthermore, in many mature trees the first branches are high above
the ground. Early branches have been shed. This is a far cry from the
genealogical tree, which is not rigorous if a branch is lost. In this way,
the family tree is an important historical tool, but clearly it cannot tell
history much better than, say, a real tree can.
As Hart and Cossuth put it, there are significant roots, or precursors, of tropical meteorology not represented in this academic tree.
Physics, chemistry, and other trees dropped the seeds that eventually
became the tropical meteorology tree. And there is no clean separation between this young tree and the others branches of atmospheric
sciences.
For the history of a science, then, read the delightful anecdotes in
Hart and Cossuth’s article about difficult advisors and brilliant students.
Or note the photo of Roland Madden and Paul Julian at the 2013 AMS
Annual Meeting in Austin, Texas. Indeed, Madden and Julian figure
prominently in this issue of BAMS because their discovery in 1971 of a
potentially predictable pattern in the tropics has fueled multiple branches of research and applications—in weather, climate, cloud physics,
teleconnections, and more. This was work they did together at NCAR
even though they sprang, individually, from separate branches of the
tropical tree (Madden’s advisor was Bernhard Haurwitz at Colorado
State; Julian’s, 18 years earlier, was Hans Panofsky at Penn State).
Lineage is important, and the weight of ancestors must be borne
proudly. However, the continual, often accidental, merging of separate
branches—through working relationships—creates new growth in the
forest of science. Not even the tallest, strongest tree can do that.
—Jeff Rosenfeld, Editor-in-Chief
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ANTICIPATING A RARE
EVENT UTILIZING FORECAST
ANOMALIES AND A
SITUATIONAL AWARENESS
DISPLAY: THE WESTERN U.S.
STORMS OF 18–23 JANUARY
2010
From 18 January to 23 January 2010,
a series of winter storms impacted
the western United States. During
this period, a record-setting system
produced severe convection, high
winds, and heavy rain and snow on
21–22 January. The severe weather
included tornadoes in California
and gusts in excess of 40 m s –1
associated with an intense squall
line affecting southeast California
and Arizona. One of the primary
impacts of the storms was a heavy
precipitation event across Arizona.
Rainfall amounts of 125–250 mm
were recorded along the Mogollon Rim in central Arizona, while
higher elevations in northern Arizona received 100–150 cm of snow,
with one site setting the state’s
24-h snowfall record. The heavy
snow and high winds resulted in
widespread power outages and
paralyzed travel across portions
of northern Arizona. All-time
minimum pressure records were
set across a large portion of the
western United States from Oregon
to Arizona.
This was an extraordinary event
that was well predicted. Standardized anomalies derived from the
GFS Ensemble Forecast System
(GEFS) indicated a potentially
historic storm one week in advance. The forecast synoptic-scale
anomalies were well correlated
with high-impact weather across
the western United States. This
case demonstrates the utility of using standardized anomalies to increase situational awareness, which
enables operational forecasters to
provide decision makers with in-
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ABSTRACTS
formation regarding the potential
significance of pending weather
events. The event will also be utilized to demonstrate an anomalybased situational awareness display
for streamlining the identification,
and analysis, of significant forecast
anomalies. (Page 1827)
A FAMILY TREE OF TROPICAL
METEOROLOGY’S ACADEMIC
COMMUNITY AND ITS
PROPOSED EXPANSION
As part of the American Meteorological Society’s 30th Conference
on Hurricanes and Tropical Meteorology in Ponte Vedra Beach,
Florida, in April 2012, an academic
lineage (“family tree”) of that community was presented to document the history of contributors
to the field on the anniversary. For
every self-identified or colleagueidentified tropical meteorology
scientist, the year of the person’s
most senior degree, major professor or mentors of that degree,
and institution of that degree
were documented and graphically
presented. This information was
supplemented through mining
of websites, libraries, news and
journal articles, obituaries, and
other various historical archives.
This manuscript documents the
genesis of the family tree, the overall history represented by it, some
statistics represented by the current
incarnation, colorful personal stories that have come forward during
its development, and plans for its
expansion to the broader meteorology community. (Page 1837)
MADDEN–JULIAN
OSCILLATION: BRIDGING
WEATHER AND CLIMATE
The Madden–Julian oscillation
exerts broad influences on global
weather and climate as its center of
convection moves from the tropiAMERICAN METEOROLOGICAL SOCIETY

cal Indian Ocean into the Pacific.
Weather events under the influence of the MJO include precipitation, surface temperature, tropical
cyclones, tornadoes, flood, wildfire, and lightning, among others.
Several climate phenomena are
also affected by the MJO. They are
the monsoons, El Niño–Southern
Oscillation, the North Atlantic
Oscillation, the Pacific and North
American pattern, the Arctic and
Antarctic Oscillations or northern
and southern annual modes, the
Indian Ocean dipole, the Wyrtki
jets, and the Indonesian Throughflow. This article provides a brief
summary of the connections between the MJO and these weather
and climate phenomena. These
connections demonstrate the
critical role of the MJO in the
weather–climate continuum and
its prediction. (Page 1849)
TRACKING PULSES OF
THE MADDEN–JULIAN
OSCILLATION
An international field campaign
aiming at atmospheric and oceanic processes associated with the
Madden–Julian oscillation (MJO)
was conducted in and around
the tropical Indian Ocean during
October 2011–March 2012. The
objective of the field campaign was
to collect observations urgently
needed to expedite the progress of
understanding the key processes of

the MJO, focusing on its convective
initiation but also including propagation and maturation, and ultimately to improve skills of numerical simulation and prediction of the
MJO. Primary targets of the field
campaign included interaction of
atmospheric deep convection with
its environmental moisture, evolution of cloud populations, and air–
sea interaction. Several MJO events
were captured by ground-based,
airborne, and oceanic instruments
with advanced observing technology. Numerical simulations and
real-time forecasts were integrated
components of the field campaign
in its design and operation. Observations collected during the
campaign provide unprecedented
opportunities to reveal detailed
processes of the MJO and to assist
evaluation, improvement, and development of weather and climate
models. The data policy of the
campaign encourages the broad
research community to use the
field observations to advance the
MJO study. (Page 1871)
THE NCEP–FNMOC
COMBINED WAVE ENSEMBLE
PRODUCT: EXPANDING
BENEFITS OF INTERAGENCY
PROBABILISTIC FORECASTS
TO THE OCEANIC
ENVIRONMENT
The U.S. National Centers for Environmental Prediction (NCEP)

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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ABSTRACTS
and the Fleet Numerical Meteorology and Oceanography Center
(FNMOC) have joined forces to
establish a first global multicenter
ensemble system dedicated to
probabilistic forecasts of windwave heights. Both centers run independent wave ensemble systems
(WES), which are combined onto a
multicenter system with 41 members. A performance assessment
of the multicenter wave-height
product is made relative to altimeter data. Computed estimates of
mean errors, ability to represent
uncertainty, and reliability of
probabilistic forecasts indicate that
the multicenter ensemble product
outperforms individual WES and
deterministic wave models alike.
The investigation includes an
evaluation made at NCEP’s National Hurricane Center (NHC)

of the multicenter WES product,
including severe sea-state events.
The interagency collaboration has
provided an opportunity to investigate in more depth the properties
of wave ensembles, which has led
to planned improvements that are
expected to increase the accuracy
of probabilistic forecasts within the
oceanic environment. These outcomes are expected to be of great
benefit to the society, the economy,
and the environment. The successful operational implementation
of the multicenter product has
brought new opportunities for further collaboration with operational
centers in North America, and a
planned upgrade to the current
interagency system is the inclusion
of 20 additional members from a
WES under development at Environment Canada. (Page 1893)
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A MULTISCALE SOIL MOISTURE
AND FREEZE–THAW
MONITORING NETWORK ON
THE THIRD POLE
Multisphere interactions over the
Tibetan Plateau directly impact its
surrounding climate and environment at a variety of spatiotemporal scales. Remote sensing and
modeling are expected to provide
hydrometeorological data needed
for these process studies, but in
situ observations are required to
support their calibration and validation. For this purpose, we have
established a dense monitoring
network on the central Tibetan Plateau to measure two state variables
(soil moisture and temperature) at
three spatial scales (1.0°, 0.3°, and
0.1°) and four soil depths (0–5, 10,
20, and 40 cm). The experimental
area is characterized by low biomass, high soil moisture dynamic
range, and typical freeze–thaw
4-12-13
cycle. The network consists of 56
stations with their elevation varying over 4470–4950 m. As auxiliary
parameters of this network, soil
texture and soil organic carbon
content are measured at each station to support further studies. To
guarantee continuous and highquality data, tremendous efforts
have been made to protect the datalogger from soil water intrusion, to
calibrate soil moisture sensors, and
to upscale the point measurements.
As the highest soil moisture network above sea level in the world,
our network meets the requirement
for evaluating a variety of soil moisture products and for soil moisture
scaling analyses. It also directly
contributes to the soil–water–ice–
air–ecosystem interaction studies
on the third pole. The data will be
publicized via the International
Soil Moisture Network and the
recent 2-yr data will become accessible soon. (Page 1907)
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