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ABSTRACTS

LETTER FROM THE EDITOR: SCALING THE
NEW REALM OF NUMERICAL FORECASTS

F

ighting disease today means studying strands of D N A and examining the characteristics of bacteria and viruses. These are incredibly
small objects. Bacteria are about a micron in diameter—a thousandth the diameter of human hair—but viruses can be 5 to 50 times
smaller. D N A is even tinier—another hundred to a thousand times
smaller, or less than a nanometer in width.
Thus, in biology, the size of the affliction is infinitesimally smaller
than the system it can depose. If you stood as tall as a supercell thunderstorm on the Great Plains, the virus attacking you would be smaller
than a typical raindrop and its D N A the size of a cloud droplet.
Put in those terms, the range of scales of interest in biology seems
vast but strangely familiar. And in atmospheric science the spatial range
goes even further, to the global scale. In this issue of BAMS, it is the
time scale of forecasts that also stretches incredulity—from severe
local weather, on the scale of a few minutes to an hour in evolution
(Stensrud et al., page 1487), to regional and global change on the decadal scale (Meehl et al., page 1467).
The decadal scale is new for dynamical prediction. We've long become used to projections of climate change a century into the future,
with models based on forcing rather than on the initial present state of
the atmosphere. But the use of dynamical modeling (basically numerical
weather forecasting) in this intermediate range between seasons and
centuries now seems close at hand.
Similarly, we've become accustomed to severe weather warnings
based on a mix of machine output, human judgment, and, critically,
some sort of observational confirmation. Now, the time seems ripe to
begin planning for the day when warnings of lightning, tornadoes, and
hail are fully dependent on the predictive skill of high-resolution numerical modeling.
The temporal-scale factor between these t w o developments is a
mere 100,000—nothing compared to the full spatial range of atmospheric processes. Nonetheless, the simultaneous advance of numerical methods in such disparate problems is significant. In both cases
probabilistic techniques will be a factor in generating meaningful results,
but both developments make a statement about the confidence we have
in computer modeling.
Both are about taking action on the results of simulation, rather than
waiting for confirmation. In the case of convective hazards, eschewing the observational evidence means potentially doubling critical lead
time on tornado warnings. For decadal climate change, observation is
similarly cumbersome. Verification is only possible many years after the
forecast. By then the long lead times needed to adjust infrastructure to
adapt to the changed atmosphere have passed. Already, decision makers
for water management, disease control, and business have waited many
years for actionable information. For them, the new decadal predictions
will be the equivalent of warning on forecast, on a climatic scale.
—Jeff

Rosenfeld,

EDITOR-IN-CHIEF

D E C A D A L PREDICTION:
C A N IT BE SKILLFUL?

A new field of study, "decadal
prediction," is emerging in climate science. Decadal prediction
lies between seasonal/interannual forecasting and longer-term
climate change projections, and
focuses on time-evolving regional
climate conditions over the next
10-30 yr. Numerous assessments
of climate information user needs
have identified this time scale as
being important to infrastructure
planners, water resource managers, and many others. It is central to the information portfolio
required to adapt effectively to
and through climatic changes.
At least three factors influence
time-evolving regional climate at
the decadal time scale: 1) climate
change commitment (further
warming as the coupled climate
system comes into adjustment
with increases of greenhouse gases
that have already occurred), 2)
external forcing, particularly from
future increases of greenhouse
gases and recovery of the ozone
hole, and 3) internally generated
variability. Some decadal prediction skill has been demonstrated
to arise from the first two of these
factors, and there is evidence that
initialized coupled climate models
can capture mechanisms of internally generated decadal climate
variations, thus increasing predictive skill globally and particularly
regionally. Several methods have
been proposed for initializing
global coupled climate models for
decadal predictions, all of which
involve global time-evolving threedimensional ocean data, including
temperature and salinity. An experimental framework to address
decadal predictability/prediction
is described in this paper and has
been incorporated into the coor-
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ABSTRACTS

a system are presently available,
and initial research results clearly
illustrate the value of radar observations to the production of accurate analyses of convective weather
systems and improved forecasts.
Although a number of scientific
and cultural challenges still need
to be overcome, the potential benefits are significant. A probabilistic
CONVECTIVE-SCALE W A R N convective-scale warn-on-forecast
O N - F O R E C A S T SYSTEM:
system is a vision worth pursuing.
A VISION FOR 2020
The National Oceanic and Atmo- (Page 1487)
spheric Administration's (NOAA's)
National Weather Service (NWS) A REASSESSMENT OF U.S.
issues warnings for severe thunder- L I G H T N I N G MORTALITY
storms, tornadoes, and flash floods Lightning is a unique weather
because these phenomena are a hazard when compared to other
threat to life and property. These perils such as tornadoes, flash
warnings are presently based upon floods, and hurricanes since lighteither visual confirmation of the ning itself does not constitute a
phenomena or the observational criterion for a severe event accorddetection of proxy signatures that ing to National Weather Service
are largely based upon radar obser- guidelines. Indeed, the mitigation
vations. Convective-scale weather of lightning casualties is complex
warnings are unique in the NWS, since lightning is often preceded
having little reliance on direct nu- by no formal warning and little
merical forecast guidance. Because informal warning, because of
increasing severe thunderstorm, the unpredictability and random
tornado, and flash-flood warning nature of a lightning strike. This
lead times are a key NOAA strate- investigation tallies and assesses
gic mission goal designed to reduce the fatalities produced by lightning
the loss of life, injury, and economic in the United States from 1959 to
costs of these high-impact weather 2006 in order to reevaluate the spephenomena, a new warning para- cific vulnerabilities and impacts
digm is needed in which numerical associated with this deadly hazard.
model forecasts play a larger role The study is the first to assemble a
in convective-scale warnings. This comprehensive lightning fatality
new paradigm shifts the warning dataset for the United States using
process from warn on detection both governmental and nongovto warn on forecast, and it has the ernmental data sources. As with
potential to dramatically increase previous studies that have examwarning lead times.
ined data discrepancies at the state
A warn-on-forecast system level, the comparisons between
is envisioned as a probabilistic traditional data sources such as
convective-scale ensemble analysis Storm Data and other alternative
and forecast system that assimi- data sources reveal significant
lates in-storm observations into differences in fatality tallies for the
a high-resolution convection- years when analyses overlap.
resolving model ensemble. The
Mortality data are gridded and
building blocks needed for such mapped at a much finer resolution
dinated Coupled Model Intercomparison Model, phase 5 (CMIP5)
experiments, some of which will
be assessed for the IPCC Fifth
Assessment Report (AR5). These
experiments will likely guide work
in this emerging field over the next
5 yr. (Page 1467)

AMERICAN METEOROLOGICAL SOCIETY

than previous studies in order to
reveal the distinctive spatial distributions of lightning fatalities,
which are a combination of both
risk and human vulnerability.
Although lightning is not a criterion for either tornado or severe
thunderstorm warnings, we assess
whether lightning fatalities during
the 1994-2004 period occurred in
conjunction with these types of
warnings. These warning data, in
addition to radar analyses from
1998 to 2006, illustrate that unorganized, nonsevere thunderstorms
are the most likely storm morphology yielding killer lightning
events. (Page 1501)
THE SEVERE H A Z A R D S
ANALYSIS A N D
VERIFICATION EXPERIMENT

During the springs and summers
of 2006 through 2008, scientists
from the National Severe Storms
Laboratory and students from the
University of Oklahoma have conducted an enhanced severe-storm
verification effort. The primary
goal for the Severe Hazards Analysis and Verification Experiment
(SHAVE) was the remote collection of high spatial and temporal
resolution hail, wind (or wind
damage), and flash-flooding reports from severe thunderstorms.
This dataset has a much higher
temporal and spatial resolution
than the traditional storm reports
collected by the National Weather
Service and published in Storm
Data (tens of square kilometers
and 1-5 min versus thousands
of square kilometers and 30-60
min) and also includes reports
of nonsevere storms that are not
included in Storm Data. The high
resolution of the dataset makes it
useful for validating high-resolution, gridded warning guidance
applications.
OCTOBER 2009 BANS' I 1429
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SHAVE is unique not only for
the type of data collected and the
resolution of that data but also for
how the data are collected. The
daily operations of the project
are largely student led and run.
To complete the remote, highresolution verification, the students use Google Earth to display
experimental weather data and
geographic information databases,
such as digital phonebooks. Using
these data, the students then make
verification phone calls to residences and businesses, throughout the United States, thought
to have been affected by a severe
thunderstorm. The present article
summarizes the data collection
facilities and techniques, discusses
applications of these data, and
shows comparisons of SHAVE reports to reports currently available
from Storm Data. (Page 1519)

A N OVERVIEW OF A
N E W CHINESE WEATHER
SATELLITE FY-3A

FengYun-3A (FY-3A), the first satellite in the second generation of
the Chinese polar-orbiting meteorological satellites, was launched at
Taiyuan, China, launching center
on 27 May 2008. Equipped with
both sounding and imaging payloads, enabling more powerful observations than the first generation
of the FY-1 series, FY-3A carries 11
instruments. Two of them are the
same as those on FY-1C/D, while
the others, whose spectral bands
cover violet, visible, near-infrared,
infrared, and microwave spectral
regions, are all newly developed.
FY-3A instruments can be used to
detect and study weather, clouds,
radiation, climate, atmosphere,
land, ocean, and other environmental features. FY-3A check out

took about 5 months following
its launch; FY-3A has been operational since January 2009. The
plan for the future FY-3 series
is to operate two polar-orbiting
spacecraft—one in the morning
and the other in the afternoon
orbit—with different payloads
for each spacecraft. This orbit
configuration will be further coordinated with the World Meteorological Organization (WMO). One
low-inclination orbit spacecraft is
under consideration for radar and
passive microwave precipitation
measurement missions. Details
are under discussion and yet to be
determined. An overview of the
first launch, FY-3A (the second
generation of the Chinese meteorological satellites), and its imaging and sounding capabilities and
potential applications are given in
this paper. (Page 1531)

"Somerville is one of the world's top climate scientists. His book
is the ultimate resource for students, educators, and policy makers
seeking to understand one of the most critical issues of our times."
— J a m e s Gustave Speth, dean of the Yale University School of Forestry and
Environmental Studies and author of The Bridge at the Edge of the

World

The Forgiving Air:
Understanding Environmental Change, 2nd ed.
B Y R I C H A R D C. J . S O M E R V I L L E

This perfectly accessible little book humanizes the great environmental
issues of our time...and gets timelier by the minute. Richard Somerville,
Distinguished Professor Emeritus at Scripps Institution of Oceanography,
UCSD, and IPCC Coordinating Lead Author, presents in clear, jargon-free
language the remarkable story of the science of global change.
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