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Director's Message

Dear colleagues, 
The Annual Scientific Report for 2000 represents a first for me as the new NCAR
Director. These past six months have been truly exciting as I have learned about
NCAR's broad range of programs and its tremendous potential for the future in all
key areas of its mission: i) basic research, ii) service to the broad university
community and society, and iii) education and outreach. This website serves to
provide a sense of the breadth and depth of our recent accomplishments, as well as
some pointers to the future. I encourage you to explore the web site and provide me
with any feedback on its content and/or on future directions for NCAR.

I held two "all-hands" Town Meetings this past
month at our Mesa and Foothills facilities to engage
in a dialog about NCAR's future, and to reflect on
some of the actions we've taken since June to define a
shared vision of that future and to work towards
making it a reality. While there is still much to do,
we have made notable progress on many fronts and
have initiated many activities that I expect to bear
fruit in the coming months and years. The following
paragraphs are derived from these open town
meetings.

The driving reasons for establishing what was
originally called the "National Institute for
Atmospheric Research" are still valid and vital
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today. It is amazing to me how well these words have
stood the test of time. I quote from the executive
summary of the1959 Blue Book where the driving
reasons to establish NCAR were listed as follows:

1. The need to mount an attack on the fundamental
atmospheric problems on a scale commensurate
with their global nature and importance.

2. The fact that the extent of such an attack
requires facilities and technological assistance
beyond those that can properly be made
available at individual universities.

3. The fact that the difficulties of the problems are
such that they require the best talents from
various disciplines to be applied to them in a
coordinated fashion, on a scale not feasible in a
university department.

4. The fact that such an Institute offers the
possibility of preserving the natural alliance of
research and education without unbalancing the
university programs.

I believe these reasons are still compelling, and the
partnership with the universities more important
than ever. We still need to focus our attack on the
fundamental atmospheric problems of a global
nature and this requires facilities and technology
beyond those normally available at universities.
Today, we must increasingly work on large-scope
interdisciplinary problems that require effective
coordination among talented individuals in many
institutions. The last bullet of the blue book rationale
is particularly important to me - it speaks to the need
for a close connection between research and
education. Forty years after these words were
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written, the integration of research and education at
all scholastic levels is now a major objective of the
National Science Foundation and one that NCAR
still shares.

I see NCAR in the midst of three revolutions: the
convergence of atmospheric and earth-systems
sciences, the rapid advance of information
technology, and the synthesis of research and
education. In response, NCAR is developing a
strategic plan for the coming half decade. High
quality science applied to society will be increasingly
important for decision-makers in the next decade
and NCAR will have an important role to play as an
integrator of research and tools across disciplines
and institutions.

In the context of emerging national initiatives, NCAR
will integrate its programs within the institution,
with NSF, and with the larger biogeosciences and
information technology spheres. Some of these
activities are already underway and you can learn
more about them elsewhere in this report. This
integrative role can move NCAR toward becoming
more of a center for all the geosciences, without
limiting its traditional strengths in the atmospheric
and related sciences. An interdisciplinary focus,
including societal interactions, can provide
leadership to the geosciences community as a whole.

The information technology revolution that is
occurring presents both enormous opportunities and
challenges. As part of NCAR's planning process, we
completed a strategic plan for high performance
simulation this year that puts forward six goal areas
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ranging from improved software engineering
practices to continued development of advanced,
numerical algorithms, data storage, archiving and
distributing systems, and new management
structures for the interdisciplinary teams needed to
envision, develop and construct complex numerical
models to simulate the earth system. This strategic
plan has shaped our response to the NSF's
Information Technology Research initiative and is
assisting us as we begin several new model
development activities.

Education and outreach have been an integral part of
NCAR's mission since the beginning. A new strategic
plan for these activities is also underway. The plan
will provide both needed integration of current
activities and a blueprint for the future. The mission
statement included in the draft plan is "to advance
and support education and training at all levels and
to promote scientific literacy in all areas that relate
to the earth's atmosphere." We will work hard to
achieve these lofty goals.

Finally, NCAR must be a leader in the effort to bring
diversity and new, historically underrepresented
groups, into the geosciences. Efforts have been
initiated at NCAR to increase the number of early
career scientists, foster greater diversity in the
scientific ranks, improve mentoring and provide for
career development of all staff. Valuing our people is
a major NCAR priority.

I invite you to visit the rest of this website to learn
more about the exciting and significant activities that
are taking place in NCAR's divisions and programs
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and to tap into our "virtual center". We take pride
in making our tools and resources, as well as our new
discoveries, widely available to the research
community. I encourage you to come back often to
see what we offer through this electronic medium,
whether you are a researcher, a student, a teacher, or
a member of the interested public that supports our
national center.

Tim Killeen
Director
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DIRECTOR’S MESSAGE

 
William A. Cooper
 
 

The ASP mission, broadly defined, is to help NCAR (and the scientific communities it serves) prepare for
the future. We work in support of other NCAR units to encourage the development of young scientists in
the field of atmospheric science, to direct attention to timely scientific areas needing special emphasis, to
help organize new science initiatives, to support interactions with universities, and to promote continuing
education at NCAR.
 
The most important component of our program is the postdoctoral fellowship program, which has been a
part of NCAR for more than thirty years and has brought more than 380 postdoctoral scientists to NCAR.
Each year between 10 and 15 new postdoctoral scientists come to NCAR, usually for two-year
appointments. They conduct their research in collaboration with NCAR scientists and work in all areas in
which NCAR is involved. NCAR benefits from continuous contact with some of the brightest and most
promising young scientists in our field and from the lasting associations that result. The postdoctoral
scientists benefit from the opportunity to work with NCAR scientists, from exposure to the breadth of
science at NCAR, and from the independence they are encouraged to develop. Many former fellows now
occupy prominent positions at UCAR universities or at NCAR, and many present collaborations between
NCAR and university scientists derive from associations that developed in the postdoctoral program.
 
The ASP also promotes the examination of research areas that merit special emphasis, either because they
are particularly timely or because they seem under-emphasized relative to their importance. This is
accomplished primarily by convening workshops and supporting appropriate visitors. As part of this effort,
ASP hosts an annual summertime colloquium that brings graduate students to NCAR for an intensive set of
lectures presented by selected scientists from within and outside NCAR. Last summer the topic was
"Dynamics of Decadal to Centennial Climate Variability," organized by CGD scientists Clara Deser and R.
Saravanan. 
 
Another function of the ASP is to promote new science initiatives and programs that do not have a natural
home in any one of the NCAR divisions. The Geophysical Turbulence Program seeks to represent interests
in turbulence throughout NCAR. This very active program normally hosts an annual workshop, sponsors a
seminar series, and in other ways helps coordinate and promote turbulence research at NCAR. We are also
the administrative home for the NCAR Scientist Assembly and the Early Career Scientist Assembly.
 
The ASP also includes: the NCAR Graduate Fellowship Program, which provides a few opportunities for
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graduate students to conduct Ph.D. research projects at NCAR in collaboration with NCAR scientists; and
several seminar series including the NCAR-wide "Showcase Seminars" that highlight significant advances
at NCAR and the "Thompson Lectures" that bring prominent scientists to NCAR to interact with the
postdoctoral fellows.
 
For more information on the ASP mission and plans, see the ASP Strategic Plan.
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Staff, Visitors & Collaborators

 
Staff
 
William A. Cooper (50%)
Garth D’Attilo (Student Assistant III until 5/1/00)
Robert Dillon (Student Assistant III from 5/30/00)
Hans Friedli (SRA)
Barbara Hansford
Sean McNamara (Student Assistant III from 8/16/00)
Judy Miller
 
NGFs
 
Judith Berner; University of Bonn; weather regimes and transitions in observations and models.
John Braun; University of Colorado; Global Positioning system for remote sensing.
Amanda Cox; University of Colorado; remote sensing, particularly in the microwave frequencies with current research emphasis on microwave
radiometer calibration.
Arun Gopalan; State University of New York, Stony Brook; retrieval algorithms for satellite-based radiometers measuring emissions from the
Earth’s atmosphere.
So-Young Ha; Seoul National University, Korea; MM5 4DVAR of Ground-based GPS water vapor observations.
Tomoko Matsuo; State University of New York, Stony Brook; investigation of the upper atmosphere responses to magnetospheric inputs at high-
latitudes.
Derek Straub; Colorado State University; aircraft-based instrumentation development and analysis using numerical fluid flow modeling; cloud and
aerosol chemistry.
 
Postdocs
 
Patrick Chuang; California Institute of Technology; aerosol and cloud microphysics.
Gregory Duane; University of Colorado; synchronized chaos in the large-scale atmospheric circulation and in other extended dynamical systems.
Susan Durlak; University of Cincinnati; impact of aerosols on climate using observations from aircraft platforms to determine global aerosol
climatology.
Craig Epifanio; Univ. of Washington; mesoscale dynamics; orographic waves and wakes; numerical modeling.
Ian Faloona; Pennsylvania State Univ.; atmospheric oxidation processes; influence of atmospheric dynamics on chemistry.
Natasha Flyer; University of Michigan; adjoint methods for data assimilation and sensitivity studies; numerical analysis of spectral methods;
nonlinear waves.
AimJ Fournier; Yale University; climate response to regional and subgrid scales with a spectral element atmospheric model (SEAM).
Bryan Fong; UCLA; solar coronal equilibria and instabilities.
Andrew Gettelman; University of Washington; stratosphere-troposphere exchange and the structure of the extratropical tropopause.
Isla Gilmour; Oxford Univ.; ensemble forecasting; predictability issues related to model error.                  
Sabine Goeke; ETH-Hoenggerberg HPP; observations of microphysical processes in cold clouds.
Thomas Hamill; Cornell University; mesoscale forecast predictability and short-range ensemble forecasting; statistical issues related to weather
forecast verification.
Marika Holland; University of Victoria, British Columbia; the role of sea ice in climate; high latitude climate variability, and sea ice modeling.
Larry Horowitz; Harvard University; global-scale modeling of tropospheric chemistry including ozone and nitrogen oxides.
Thomas Karl; Univ. of Innsbruck; atmospheric chemistry; micrometeorological flux measurement techniques; using micrometerological techniques
to measure trace gas fluxes; VOC inventories and modeling; using mass spectrometry for VOC monitoring.
Andrzej Klonecki; Princeton University; 3-D global and regional modeling of the chemical species in the troposphere.
Myanna Lahsen; Rice University; scientific and political debate about human-induced climate change.
Sonia Lasher-Trapp; University of Oklahoma; observations and modeling of warm cloud microphysical processes.
Barry Lefer; University of New Hampshire; trace gas and aerosol measurements from aircraft; atmospheric nitrogen deposition.
Daniel LeRoux; McGill University; technical improvements to the large-scale spectral element ocean model (SEOM).
Arturo Lopez-Ariste; Observatoire de Paris-Meudon; Spectropolarimetry for the diagnostic of solar and stellar magnetic fields: theoretical and
numerical transfer of polarized radiation; observational techniques; instrumentation.
Daniel Marsh; University of Michigan; dynamical influences of the distribution of minor constituents in the middle and upper atmosphere.
Scott McIntosh; University of Glasgow, Scotland; modeling of various wave phenomena in the upper solar atmosphere.
Christian Meyer; University of Colorado; modeling of the middle and upper atmosphere with an emphasis on wave-wave and wave-mean flow
interactions.
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Jefferson Keith Moore; Oregon State University; marine ecosystem modeling, and the role of ocean biota in the global carbon cycle.
Rebecca Morss; MIT; Influence of observation and data assimilation strategies on  weather and El Nino prediction; predictability and its
implications.
Joel Norris; University of Washington; clouds and climate variability.
Barbara Noziere; Bergisch University Gesamthochschule Wuppertal, Germany; laboratory studies of the transformation of biogenic compounds in
the troposphere; gas- and condensed-phase processes.
Kevin Petty; Ohio State University; exploring the factors which cause the development and intensification of tropical cyclones.
Kathleen Purvis; Princeton Univ.; Urban air pollution; characterization of aerosol size and chemical composition and subsequent policy
implications.
Daniel Riemer; University of Miami; chlorine chemistry in the marine boundary layer.
David Schecter; Univ. of California; Free relaxation of 2D turbulence, vortex dynamics related tohurricane evolution, basic fluid mechanics of the
solar tachocline.
James Smith; California Institute of Technology; Optical and chemical properties of atmospheric aerosol.
Christopher Torrence; University of Colorado; climate variability and predictability; time-series and wavelet analysis.
Matthew Wheeler; University of Colorado; the association of Equatorial waves and organized tropical convection in observations and models.
Olga Wilhelmi; Univ. of Nebraska; Climate impacts on society; extreme climatic events;  vulnerability assessment techniques.
Mark Zondlo; University of Colorado; field measurements of trace gas species important in aerosol particle chemistry.
 
Other Visitors
 
Lester Alfonso; Universidad Nacional, Mexico; (with Sue Durlak)
Frederic Burnet; Meteo-France; (with Sonia Lasher-Trapp)
Ralph Dlugi; University of Munich, Germany; (with Herman Sievering)
Sonia Lasher-Trapp; University of Oklahoma; observations and modeling of warm cloud microphysical processes.
John Latham; University of Manchester, Institute of Science & Technology
Louis Pecora; Naval Research Laboratory;  (with Greg Duane)
Gary Rottman; University of Colorado;
Raymond Shaw; Michigan Tech;
Herman Sievering; University of Colorado, Denver; atmospheric aerosols and exchange of gases and particles at air/surface boundary.
Gary Thomas; University of Colorado;
Peter Webster; University of Colorado;
 
GTP Visitors
 
Fausto Cattaneo; University of Chicago
Frank Cheng; Princeton University
John Finnigan; CSIRO, Australia
Herman Gluck; University of Pennsylvania
David Gurarie; Case Western Reserve
Evgeni Kuznetsov; Landau Institute of Theoretical Physics, Russia
Szymon Malinowski; Warsaw University, Poland
Nikolai Nikitin; Russian Academy of Sciences
Yuhi Ohya; Kyushu University, Japan
Annick Pouquet; CNRS, Paris, France
Brian Sawford; CSIRO, Australia
David Schecter; University of California, San Diego
K. Sreenivasan; Yale
Vladimir Zeitlin; University of P. et M. Curie, France
 
Turbulence and the Air/Sea Interface Participants (GTP-hosted)
 
Edgar Andreas, U.S. Army Laboratory
Stephen Belcher, University of Reading, England
Frank Bradley, CSIRO, Australia
Dudley Chelton, Oregon State Unversity
Katie Coughlin, University of Washington
Mark Donelan, University of Miami
James Edson, WHOI
Steven Esbensen, Oregon State University
Chris Fairall, NOAA
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David Farmer, Institute of Ocean Sciences, Canada
Joel Ferziger, Stanford University
Dave Fritts, Colorado Research Associates
Gary Geernaert, National Environmental Research, Denmark
Wojciech Grabowski, NCAR
Andrey Grachev, NOAA
Bob Grossman, University of Colorado
Tetsu Hara, University of Rhode Island
Jeffrey Hare, NOAA
Tihomir Hristov, University of California, Irvine
Ulf Hoegstroem, Sweden
Marika Holland, NCAR
Barry Huebert, University of Hawaii
Keith Julian, University of Colorado
Gerbrand Komen, KNMI, The Netherlands
Sidney Leibovich, Cornell University
Peggy LeMone, NCAR
John Lyman, Oregon State University
Larry Mahrt, Oregon State University
Wade McGillis, UCLA
John McHugh, University of New Hampshire
James McWilliams, UCLA
Kendall Melville, University of California, San Diego
Mitch Moncrieff, NCAR
Stephen Monismith, Stanford University
Erin Moore, Oregon State University
Rich Rotunno, NCAR
Lian Shen, MIT
Eric Skyllingstad, Oregon State University
Ann-Sofi Smedman, Sweden
Peter Sullivan, NCAR-Coordinator
Jielun Sun, NCAR
Peter Taylor, York University
Nicolai Thum, Oregon State University
Joe Tribbia, NCAR
Rik Wanninkhof, NOAA
Joe Werne, Colorado Research Associates
Jim Wilczak, NOAA
 
 
Dynamics of Decadal to Centennial Climate Variability Colloquium
 Lecturers:
 
Michael Alexander, Climate Diagnostics Center, NOAA
Joseph Barsugli, Climate Diagnostics Center, Univ. of Colorado
David Battisti, University of Washington
Grant Branstator, NCAR
Christopher Bretherton, University of Washington
Ping Chang, Texas A&M University
Julie Cole, University of Arizona
Clara Deser, NCAR
Scott Doney, NCAR
Claude Frankignoul, Universite Pierre et Marie Curie, France
Peter Gent, NCAR
Marika Holland, NCAR
James W. Hurrell, NCAR
Roland Madden, NCAR
John Marshall, MIT
Doug Martinson, Columbia University
James McWilliams, UCLA
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William Randel, NCAR
Walter Robinson, University of Illinois at Urbana-Champaign
R. Saravanan, NCAR
Edward Sarachik, University of Washington
Rowan Sutton, University of Reading, England
Kevin Trenberth, NCAR
John Michael Wallace, University of Washington
Andrew Weaver, University of Victoria, Canada
 
Participants:
 
Matthew Barlow, Columbia University
Marcelo Barreiro, Texas A&M University
Michela Biasutti, University of Washington
Wei Cheng, University of Miami
Jessie Cherry, Columbia University
John Chiang, Lamont-Doherty Earth Observatory
Kim Cobb, University of California, San Diego
Katie Coughlin, University of Washington
Arnaud Czaja, MIT
Jordan Dawe, University of Washington
Eric DeWeaver, University of Washington
Emanuele DiLorenzo, University of California, San Diego
Carsten Eden, University of Kiel, Germany
Christa Farmer, Lamont-Doherty Earth Observatory
David Ferreira, University of Pierre et Marie Curie, France
Allan Frei, University of Colorado
Blanca Gallego, UCLA
Sonia Gamiz-Fortis, University of Granada, Spain
Ze’ev Gedalof, University of Vicgoria
Arthur Greene, Columbia University
Daniel Guo, Oak Ridge National Laboratory
Scott Harper, Princeton University
Patrick Heimbach, MIT
Helen Johnson, University of Reading
Alicia Karspeck, Lamont-Doherty Earth Observatory
Sergey Kravtsov, UCLA
Young-Oh Kwon, University of Washington
Carol Ladd, University of Washington
Brent McDaniel, Georgia Institute of Technology
Ken-ichi Mizoguchi, Florida State University
Enric Palle-Bago, Armagh Observatory, N. Ireland
Michael Palmer, Oxford University, England
Sungsu Park, University of Washington
Pascale Poussart, Harvard University
Roberta Quadrelli, University of Washington
Gerard Roe, University of Washington
Alfredo Ruiz-Barradas, University of Maryland
Amy Solomon, University of Hawaii
Fiamma Straneo, WHOI
Jozef Syktus, Dept. of Natural Resources, Australia
Matthijs Van Reenen, Royal Netherlands Meteorological Institute
Daniel Vimont, University of Washington
Hailan Wang, University of Illinois
Masahiro Watanabe, University of Tokyo, Japan
Olga Zolina, Russian Academy of Sciences
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RESEARCH SUMMARIES

 
Postdoctoral Fellows
 
Examples of postdoctoral research projects are described in this section, with links to related discussions in the reports from the Divisions or
Programs with whom they have collaborated.
 
Patrick Chuang, collaborating with MMM and ACD, developed an experiment to measure the time scale for condensational growth of aerosol
particles.  It has been hypothesized for at least 15 years that there exist particles that are coated with an organic film which inhibits the rate of water
uptake by these particles.  However, little effort to directly study this hypothesis for atmospheric aerosols has been made, although circumstantial
evidence suggests that the hypothesis is plausible.  If such particles do exist, they would influence the growth rates of cloud droplets and so affect
the way anthropogenic aerosols affect climate change. New equipment was constructed for this experiment, and a short field campaign was
conducted in Mexico City where organic aerosols are present in high concentration. Collaborators include Darrel Baumgardner (NCAR and
Universidad Nacional Autonoma de Mexico or UNAM), Mike Hannigan (University of Denver), Graciela Raga (UNAM), and Cristina Facchini
and Sandro Fuzzi (Institute of Atmospheric and Oceanic Sciences, Consiglio Nazionale delle Ricerche, Italy). Preliminary findings from three days
indicate that such particles may be very rare.
 
Craig Epifanio collaborated with Dale Durran (University of Washington), and Richard Rotunno (MMM) to extend current understanding of
mountain wakes. Clarifying processes of wake formation remains a key challenge because, through this process, mountains influence the
atmosphere on a wide range of scales. On the mesoscale, wake and vortex flows in the vicinity of cities tend to recirculate pollutants and thus have
consequences for regional air quality.  In the bigger picture, the improvement of orographic drag parameterizations to account for wake formation
has important implications for weather and climate prediction models.  Previous approaches to wake formation have relied heavily on inferences
drawn from either small-amplitude stratified theory or nonlinear shallow-water dynamics.  Epifanio's investigations focus on fully nonlinear
aspects of wake formation in a stratified, laminar viscous model.  New aspects of this work include (a) the use of semi-analytic approaches to
compute weakly nonlinear (second-order in disturbance amplitude) flow fields; and (b) the development of new methods for understanding and
diagnosing vorticity production in fully nonlinear numerical models.  Their analysis suggests that, in laminar viscous flows, vertical vorticity is
produced over the lee slope of the mountain much as described by weakly nonlinear theory.  However, in the process of wake formation this
vorticity is amplified several-fold through nonlinear stretching in a hydraulic jump, thus resulting in the pronounced vertical vorticity anomalies of
the wake.  This result provides a new conceptual model to explain vertical vorticity production in mountain wakes. 
 
Bryan Fong investigated the equilibrium, stability, and dynamics of solar prominences.  Solar prominence eruptions are often observed together
with solar flares and coronal mass ejections, and the detailed causal interactions among these explosive solar phenomena remain to be fully
elucidated.  The investigation of prominence susceptibility to instabilities and the nonlinear evolution of these instabilities thus plays an important
role for the understanding of solar events that have large implications for space weather.  In his dissertation work Fong and his advisor, Steven
Cowley (University of California, Los Angeles), discovered that pressure and gravity driven "ballooning" instabilities generally evolve nonlinearly
towards a finite time singularity.  The application of the nonlinear ballooning theory to solar prominences requires the construction of model
equilibria for prominences, investigation of the equilibria's linear stability properties, and a fully nonlinear magnetohydrodynamic simulation to
follow the dynamics of the instability.  In this year, Fong has constructed numerical model equilibria that capture the qualitative physical
characteristics of observed prominences, including proper magnetic topology, and realistic density and temperature profiles.  Using these model
equilibria, he has shown that prominences can indeed become linearly unstable to gravity driven ballooning modes at plasma parameters typical of
observed prominences. In addition to the ballooning instability work, Fong has been collaborating with Boon Chye Low and Yuhong Fan (High
Altitude
Observatory) to produce global solar coronal equilibria relevant to
helmet streamers and coronal mass ejections.
 
AimJ Fournier continued development of the Spectral Element Atmospheric Model, a GCM dynamical-core prototype originated by SCD/CSS. 
Fournier found that SEAM's highly efficient parallelization led to excellent linear scaling on NCAR's most powerful computers, the IBM, Compaq
and SGI, out to 22 GFLOPS on 256 processors.  He recently acquired NSF/ITR funding to improve SEAM's flow-adaptive algorithm and prepares
to couple it to NCAR's new Community Atmospheric Model.
 
Andrew Gettelman studied the tropopause region in an attempt to determine the causes for observed trends in water vapor and tropopause
temperature. This research has taken several different paths. One path with researchers at the University of Colorado attempts to characterize the
impact of convection on the tropopause region. Another path with scientists in the Atmospheric Chemistry Division and Climate and Global
Dynamics division at NCAR has been focused on the effects of El Nino on this region and the changes it causes. Gettelman has also been a lead
author for a key chapter of the Stratospheric Processes and their Role in Climate (SPARC) program assessment of upper tropospheric/lower
sratospheric water vapor.
 
Isla Gilmour, in collaboration with Dave Baumhefner and Joe Tribbia (CGD), is investigating the cause of poor prediction of large-scale weather
regime transitions using ensemble forecasts generated using the CCM3 model.  In collaboration with Steve Mullen (University of Arizona) and
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Dave Baumhefner (CGD), she is also using ensemble forecasts produced by operational NWP (Numerical Weather Prediction) centers to identify
how the nonlinear growth of perturbations evolves. In both projects the aim is to improve ensemble forecast techniques.
 
Sabine Goeke collaborated with Jothiram Vivekanandan (ATD) to test Vivekanandan's recently developed particle classification technique against
in situ observations. The classification technique uses observations from a polarimetric radar to identify hydrometeor types in various storm
regions. Goeke compared these predictions to in situ measurements recorded by an aircraft flying through the same regions that were observed by
the radar. In order to perform a systematic comparison, she developed software that matches the data set of the radar to measurements from an
aircraft and then provides the corresponding radar data along the track of the moving platform. A significant result of this project was the
demonstration that the radar and aircraft both provide position information that is sufficiently accurate to permit bin-by-bin comparison between
the two data sets.
The classification technique of Vivekanandan provides a valuable tool for the interpretation of polarimetric radar data, so this validation project
can be an important step toward making polarimetric radar a valuable tool for the study of microphysical characteristics of storms.
 
Andrzej Klonecki collaborated with scientists in ACD (notably Peter Hess) in the adaptation of a regional chemical transport model to predict
tropospheric ozone at middle and high latitudes. Their objective was to understand the seasonal changes at such latitudes, especially the maximum
in ozone that appears at about the spring equinox. The model was modified to address the questions of the relative contributions of stratospheric
ozone and ozone produced in the troposphere to the observed maximum in the mid-troposphere. The model was also used to investigate the
transport mechanisms of anthropogenic pollutants into the Arctic region and the changes in these mechanisms with season. From February to May
1999 the model provided modeling support to the NCAR led TOPSE (Tropospheric Ozone Production about the Spring Equinox) aircraft
campaign. The model was run during the campaign in "near real-time" mode and in a forecast mode to simulate the mixing ratios of tracers before
scheduled flights. A comparison of the simulated results against the measured data showed that the model's values agreed well for mid tropospheric
ozone, CO, formaldehyde, and other measured hydrocarbons. The comparison also showed a number of deficiencies: model simulated
concentrations of NOx in the Arctic region were significantly lower than measured, and the model simulated levels of H2O2 and HNO3 were
generally too high. Sensitivity studies showed that very efficient heterogeneous removal of N2O5 and NO3 on the surface of sulfate aerosols is
responsible for the low values of NOx in the model. The flux of ozone across the tropopause, and as a result the contribution of the stratospheric
source to the mid tropospheric maximum, was also not simulated correctly due to the lack of the seasonal cycle in ozone in the lower stratosphere.
Further modifications to the model are underway to correct these deficiencies. The resulting model will be a valuable tool for the TOPSE
investigations.
 
Arturo Lopez Ariste extended his previous study of the transfer of polarized radiation through the solar atmosphere via the development of new
techniques for the diagnosis of solar magnetic fields. By applying new inversion techniques from the field of information technology, he developed
pattern recognition techniques that permit determination of the solar magnetic field from polarimetric measurements. In this work he collaborated
with David Rees (CSIRO, Australia), a former solar physicist who is now an expert in recognition programs for the human face. The main result of
this project is a new code, developed with Hector Socas-Navarro (HAO), that determines magnetic fields 60 times faster than previous code. This
will make it possible to process the large amount of data coming from the solar telescopes in quasi-real time. Lopez Ariste has also applied these
tools to solar observations, using mainly the new French-Italian solar telescope THEMIS in the Canary Islands (Spain) in collaboration with the
Solar Department (DASOP) of the Observatoire de Paris and with the Instituto de Astrofisica de Canarias (IAC). The first-ever observation of
linear polarization in umbral flashes was made in May 2000 in collaboration with Hector Socas-Navarro, Javier Trujillo Bueno (IAC) and
Guillaume Molodij (THEMIS and DASOP). This observation is changing drastically our view of the topology of the sunspots. Also in
collaboration with Meir Semel(DASOP) and Frederic Paletou (THEMIS and Observatoire de la Cote d'Azur) he obtained the first snapshot
polarization measurements of the He D3 line in prominences, the results of which are still under analysis.
 
Scott McIntosh has focused on the interpretation, and understanding, of upward propagating waves in the solar chromosphere. Through novel
analysis techniques applied to a series of high spatial and temporal resolution datasets acquired simultaneously by the ESA/NASA SoHO (Solar
and Heliospheric Observatory) and NASA TraCE (Transition Region and Coronal Explorer) spacecraft, he has studied the passage of these waves
through many scale heights in the solar atmosphere. By far the most significant result reached concerns a quantitative description of the influence
of the Sun's primordial magnetic field on these wave motions as they propagate upwards. This discovery may yield very important clues to the
nature of the heating mechanism present in the Sun's chromosphere and corona. In this work, he has collaborated with Thomas Bogdan, Philip
Judge, and Bruce Lites of the HAO as well as with Paul Cally (Monash University, Australia), Mats Carlsson, Viggo Hansteen and Cvolin
Rosenthal (University of Oslo, Norway), Ted Tarbell (Lockheed Martin), and Jack Ireland and Bernhard Fleck (NASA Goddard Space Flight
Center).
 
J. Keith Moore developed a marine ecosystem model suitable for incorporation into the CCSM for use in climate change studies. The model
features three functional types of phytoplankton groups and allows for growth limitation by multiple potentially limiting nutrients including
nitrogen, phosphorus, silicate, and iron.  The iron cycle through upper ocean marine waters has been implemented including the atmospheric
source from dust deposition.  This atmospheric source of iron to the oceans can vary significantly over short (interannual-decadal) and long
timescales (glacial-interglacial).  Incorporating this flux and its influence on ocean biota marks a significant advance in our attempts to model
biogeochemical cycles within the oceans.  Development of the ecoystem model is now complete. Ongoing work concentrates on implementing this
ecosystem model and the associated biogeochemical cycles in the CCSM.
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Rebecca Morss worked on two major projects in FY00.  First, she continued previous research on observation and data assimilation strategies to
improve numerical weather prediction.  Along with several collaborators, including Chris Snyder of the Mesoscale and Microscale Meteorology
Division at NCAR and Kerry Emanuel at the Massachusetts Institute of Technology, she evaluated the potential benefits of adapting observation
networks in different scenarios.  She also identified several circumstances in which current data assimilation systems are more likely to use
observational information to improve atmospheric analyses and forecasts.  Second, she worked with Roger Pielke, Jr., of the Environmental and
Societal Impacts Group at NCAR, on developing frameworks to help decision-makers evaluate how different ways of allocating resources for
weather prediction might affect society.  Together, the two projects will help both scientists and decision-makers design observing and forecasting
strategies to improve weather forecasts which can benefit society.
 
David Schecter is working on the theory of how a tilted atmospheric vortex freely aligns. This work is done in collaboration with Michael 
Montgomery (Colorado State University) and Paul Reasor (Hurricane Research Division, National Oceanic and Atmospheric Administration).
Together, Schecter, Montgomery and Reasor have shown that vortex alignment typically occurs by the resonant damping of modes (vortex Rossby
waves) in the vortex core. They have analytically derived an expression for the alignment rate that is in good agreement with numerical
simulations. Their present theory is a step forward in their objective to understand the conditions that enable relatively weak atmospheric vortices
to resist the hostile effects of external shears, and develop into hurricanes.
 
Sonia Lasher-Trapp used data collected during the Small Cumulus Microphysics Study (SCMS), a field campaign that took place in Florida during
the summer of 1995, to investigate the onset of coalescence, the development of the cloud droplet spectrum, and the processes of entrainment and
mixing in cumulus clouds. In collaboration with Charles Knight (MMM), she investigated the importance of ultragiant aerosol to coalescence
initiation. She also extended this work in collaboration with Alan Blyth (New Mexico Tech.) and William Cooper (MMM) to test if ultragiant
aerosol are indeed necessary to explain the radar first echoes in numerous cases observed during the SCMS.  Most of the time, ultragiant aerosol do
seem to be able to explain the formation of the early radar echoes in warm cumuli.    The SCMS data evaluation is complete, and the data have
been used to quantify the width of the cloud droplet spectrum in adiabatic cores of the observed cumuli and have been compared to parcel model
predictions of diffusional growth.  The diffusional growth produces much narrower size distributions than those observed, but the errors in the
measurements are still being evaluated to determine if they can account for the difference.
 
Daniel Marsh used the TIME-GCM to prove that observed diurnal variations in mesospheric nitric oxide, previously thought to be anomalous,
were the result of the influence of atmospheric tides.  In collaboration with scientists at ACD and HAO, he continues to study the composition and
dynamics of the mesosphere and lower-thermosphere. Collaborating with Anne Smith, he is extending the altitude range of a 3-dimensional CTM
to facilitate analysis of satellite data from UARS and the upcoming TIMED mission.
 
Kathleen Purvis focused on the policy implications as well as the chemistry of aerosols in urban air pollution.  In collaboration with Robert Harriss
(ESIG), she has participated in the design of a project that explores urban metabolism. The purpose of this research is to study cities as a “living”
entity with inputs (i.e. food, fuel, building materials) and outputs (i.e.  atmospheric and aquatic pollution), and develop methods of designing urban
centers in order to decrease impacts on people and ecosystems.  Her main interest in this project deals with the prevention of aerosol outputs that
adversely impact human health and degradation of ecological systems.  She also worked with Douglas Worsnop (Aerodyne Research Inc.) on
projects involving his Aerosol Mass Spectrometer (AMS).  The AMS measures the size distribution, mass loading, and composition of aerosols in
the 0.5 to 1.5 mm size range.  In August and September she participated in the Texas 2000 Air Quality Study in Houston. She is responsible for
identifying the composition of organic aerosols and investigating the deposition of organic molecules onto these particles.
 
Matthew Wheeler investigated methods for predicting synoptic to intraseasonal modes of variability in the tropics. Examples of this variability are
the Madden Julian Oscillation (MJO) and the so-called "convectively coupled equatorial waves". These modes of variability were previously found
as spectral peaks in a two-dimensional wavenumber-frequency spectrum of satellite-observed OLR data. Given this information, Wheeler, in
collaboration with Klaus Weickmann (NOAA Climate Diagnostics Center) developed an empirical technique to predict these modes of variability.
The technique employs two-dimensional Fourier filtering, and shows good skill, with a useful forecast out to about 15 to 20 days during certain
times. The results  have already been used by a number of forecasters worldwide.
 
In collaboration with Robert Harriss and Roger Pielke Jr. (ESIG), Olga Wilhelmi focused her research on the role of information technologies in
management of meteorological hazards, in particular, the improvements and limitations of assessing societal vulnerability. She also continued
collaboration with Donald Wilhite and Michael Hayes from the University of Nebraska-Lincoln in the development of validation methods for
agricultural drought vulnerability assessment model.
 
Mark Zondlo developed a new inlet design and tested this inlet and an instrument for the measurement of nitric acid on an airborne platform.  This
research was conducted in collaboration with Fred Eisele, Christopher Cantrell, and R. Leon Mauldin III (all of ACD). Nitric acid is a semi-
volatile compound that significantly partitions between the gas and condensed phases.  In the gas phase, nitric acid is the end oxidative product of
NO and NO2, species that help to regulate the removal of pollutants from the atmosphere.  In the condensed phase, nitric acid is an important
component of aerosol particles.  Aerosol particles alter the Earth’s radiation balance and can have detrimental effects on human health. 
Unfortunately, measurements of nitric acid are neither highly resolved in space and time, nor are there unambiguous distinctions made between gas
and condensed phase nitric acid.  Most current instruments use heated inlets to prevent nitric acid from sticking to instrument surfaces, but this in
turn artificially inflates gas phase mixing ratios as particulate nitric acid volatilizes.  To help resolve some of these issues, a new aircraft inlet and
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nitric acid measurement instrument have been developed at NCAR.  The inlet design is unique because the sampled airstream is only minimally
exposed to instrument surfaces, and those surfaces are near ambient temperatures to prevent particle evaporation.  The measurement technique uses
chemical ionization mass spectrometry to detect gas phase nitric acid on a rapid timescale.  The apparatus was tested onboard the NCAR C-130
airplane as part of the Tropospheric Ozone Production about the Spring Equinox (TOPSE) field campaign taking place February-May 2000 from
Boulder, Colorado, northward to the Arctic Ocean. Tests from this mission indicate that the new instrument and inlet design have the ability to
identify rapid and large changes in gas phase nitric acid mixing ratios over a wide range of conditions.
 
Research of ASP Graduate Fellows
 
Judith Berner is a graduate student at the University of Bonn, Germany. With guidance from Grant Branstator (CGD), she studies to what degree a
linear, stochastic description of the large scale dynamical behavior of the tropospheric circulation on longer timescales comes short of describing
the true underlying behavior because of nonlinearities in the system. It is conjectured that this nonlinear behavior manifests itself in extended
periods of similar weather behavior, so called weather regimes. Regimes are of special interest because their long lifetimes are an indication that
they might be more predictable than typical weather patterns. By looking at phase space behavior, Berner has found indications of the existence of
such regime-like behavior in NCAR's CCM. Because the indications are subtle, they can be identified with confidence only because of the
extremely long data record available from the model.
 
Derek Straub, in collaboration with Darrel Baumgardner (NCAR/ATD and UNAM, Mexico), Richard Friesen (ATD) and Jeffrey Collett, Jr.
(Colorado State University), has undertaken the development of a new instrument for the collection of cloud water samples from an aircraft
platform. Upon completion, the new design will offer a portable, automated collection system that is capable of obtaining multiple, well-
characterized cloud water samples.  Chemical analysis of the
collected samples will yield information about the role that clouds play in the processing of aerosols and trace gases, including the capacity of the
sampled clouds for rapid aqueous phase oxidation of sulfur dioxide to sulfate.  Computational Fluid Dynamic (CFD) modeling has been used
extensively to aid in the design and analysis of the collection system.  To date, the design has been finalized and a prototype system has been
fabricated.  The collection system awaits wind tunnel and flight evaluation, which will be followed by deployment of the system on one or more
upcoming field campaigns.
 
Senior Research Associate
 
Hans Friedli, ASP Senior Research Associate, analyzed the smoke plume samples collected during the Fall 1998 WiFE (wildfire) experiment. 120+
hydrocarbons and partially oxidized hydrocarbons, halocarbons, organic nitrates and sulfur compounds were quantified. The main results were
large differences between emissions from fires in temperate forests and in sage scrub, and interfire variability among fires in the temperate forests.
The new data supplements the emission factors recently released by IGAC. Collaborators are Elliot Atlas, V. Stroud, and Teresa Campos (ACD)
and Larry Radke (ATD).
 
Friedli, with Radke, and J. Lu and C. Banic (Meteorological Services Canada) also investigated the emission of mercury from biomass fires.
Laboratory burns of replicates of Ponderosa Pine needles and of 16 litter and green fuel samples collected from 6 different states were conducted at
the Forest Service Laboratory in Missoula, MT. Essentially all mercury contained in the fuel was found to be released in these laboratory fires,
mostly in the form of gaseous metallic mercury and a minor fraction of mercury contained in particulates. An aircraft mission in Quebec confirmed
the release of mercury from an actual wildfire. They observed large differences in the mercury content in fuels: litter has the highest mercury
content, and regional variability is evident.
 
Friedli, with Fred Eisele and David Hanson (ACD), used a triple mass spectrometer to analyze tropospheric trace gases by using proton transfer
reactions from protonated water clusters to oxygen- and nitrogen-containing compounds of higher proton affinity as the identification tool. They
established experimental procedures and fragmentation rules that made it possible to identify homologous series of ketones, aldehydes, and amines
which are present at low background concentrations, but appeared in bursts of up to 10 times background on irregular intervals over a measurement
period of 3 weeks.
 
 

GEOPHYSICAL TURBULENCE PROGRAM
 
Workshops and Seminars
 
The Geophysical Turbulence Program sponsored a workshop at NCAR titled, "Turbulence and the Air-Sea Interface" from 14 to 16 August 2000. 
The theme was theoretical, numerical, observational and experimental studies of turbulence processes above, below, and at the air-sea interface. 
Members of the planning committee were Peter Sullivan, Don Lenschow, and Chin-Hoh Moeng (all from MMM), and the workshop was
organized by Peter Sullivan.  More than 50 international researchers attended.  A sampling of the scientific topics discussed during the workshop
included: spray droplets and bubbles; the evolution
of the wave spectrum; physics behind the wave amplitude model (WAM); wave breaking; Langmuir circulations; the influence of waves on
Monin-Obukhov theory; parameterization of gas transfer in chemical models; theoretical models and numerical simulations of flow over waves;
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and the consequences of flux parameterizations for synoptic scale storms. A summary of the meeting abstracts can be found in
http://www.asp.ucar.edu/tasi.html#information
 
GTP also hosted 14 seminars that covered research aspects of the following topics:
Long range dynamics of shallow water and nonlinear cyclogenesis; regeneration mechanism of the near-wall turbulence; small-scale turbulent
mixing of clouds with clear air from lab experiments and aircraft observations; acceleration statistics from direct numerical simulations and
implications for Lagrangian stochastic models; geometry, topology and plasma physics; wind tunnel study of stable boundary layer and convective
boundary layer flows; forced 2-D turbulence in spectral and physical space; nonlinear theory of the geostrophic adjustment; vortex motion driven
by a background vorticity gradient; new exact laws in turbulence; vortex and magnetic line representations in hydrodynamic type models;
problems in scaling and transport in turbulence; convective dynamos and reacting fronts and the effects of turbulence; and geostrophic turbulence
in quasi-2D fluids:  intermittency and large-scale organization.
 
The volume based on the GTP meeting of October 1995, Geophysical and Astrophysical Convection, edited by Peter Fox of HAO and Robert Kerr
of ASP, has appeared.  The proceedings of the IUTAM/IUGG symposium Developments in Geophysical Turbulence edited by Robert Kerr, ASP,
and Yoshifumi Kimura of the University of Nagoya and frequent NCAR visitor has been sent to the publisher.
 
Examples of Research Contributions Associated with the GTP
 
SGS-2000
Large eddy simulation (LES) is one of the principal tools used for studying geophysical turbulence, but is far from ideal because of its crude
treatment of small-scale turbulence processes. Current subgrid-scale (SGS) models in LES can capture average statistical properties (such as the
mean dissipation rate) but are very poor at
representing local interactions between resolved and SGS eddies. To develop a deeper understanding of the interactions between resolved and SGS
motions, a group of GTP scientists (Chin-Hoh Moeng, Tom Horst, Peter Sullivan, Don Lenschow and Steve Oncley), working with MMM visitor
Jeff Weil and scientists from
the Johns Hopkins University (Charles Meneveau, Marc Parlange, Jan Kleissl),  Penn State University (John Wyngaard) and UCLA (Bjorn Stevens
and Jianjun Duan), proposed, designed and participated in a field experiment (SGS-2000), which took place during September 2000 near
Kettleman City, California.  A set of 14 sonic anemometers were arranged in space to measure turbulent motions in 2D horizontal planes; the
turbulent fields can then be decomposed into resolved and SGS fields, mimicking conditions in LES near a solid surface.  All of the SGS
properties, such as SGS stresses and strain rates, can be obtained from the field
data. After post-processing, this valuable dataset will be used to examine the relationship between the SGS and filtered fields for different
atmospheric stability conditions and filter widths, and to improve current SGS models.
 
Further information on this field experiment is available at the MMM web site and at the SGS web site.
Magneto-Hydrodynamics
 
One of the outstanding problems of solar physics is the formation of coherent magnetic structures in the solar photosphere, their influence on
convective and radiative heat transport there, and the consequent time varying irradiance of the Sun on Earth. Observed solar magnetic structures
range in size from tiny flux tubes which lie within inter-granular lanes (100 Km diameter) to large sunspots (30 Mm diameter).  The smallest flux
tubes are bright and the largest are dark.  This is generally explained by a balance between enhanced radiation from the tube (the plasma density in
the presence of the magnetic field is low and thus so also is the opacity) and inhibition of convective transport by the tube. Small tubes are
dominated by the former and large spots by the latter. This understanding, however, relies on a diffusive description of convection (mixing length
transport). In contrast, we know that the presence of a  magnetic flux tube in the solar radiative boundary layer
initiates coherent flows in its vicinity.  These must alter the turbulent heat transport there.  Over the course of the last year R. Harkness (SCD) and
Rast (HAO and GTP) have successfully ported a three-dimensional magneto-hydrodynamics code to the NCAR's IBM SP2 in order to study this
question.
 
Robert Kerr, in collaboration with Axel Brandenburg (NORDITA, Denmark), studied the question of whether there is a singularity in ideal MHD.
New calculations were run first on a 6483 mesh, then once asymmmetries in the structure were more clearly identified, repeated on a
1296x432x432 mesh.  These multi-processor calculations represent some of the largest calculations ever done at NCAR.  These new calculations
clearly demonstrate the importance of an initial condition with a single current sheet.  Otherwise a pressure barrier develops that impedes the
nearly singular growth in current.  However, a point is reached where the two highest resolution calculations agree, to the last time both are
reliable, that eventually the current and vorticity fields stop being orthogonally aligned and thereafter only fast, not singular, growth in current is
found.  If this is confirmed, it raises these questions. First, why did such strong, apparently singular growth originally develop and last as long as it
did?  Second, why does it stop?
 
The application of this work is that it could provide a mechanism for starting fast magnetic reconnection, of particular significance in the solar
corona. It might also suggest a new mechanism for the direct acceleration of particles there. None of these physical processes need a truly singular
ideal process, just fast processes of the type the numerics have identified.
 

http://www.asp.ucar.edu/tasi.html#information
http://www.mmm.ucar.edu/
http://www.atd.ucar.edu/sssf/projects/sgs2000/index.html
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Double Diffusion
 
Three-dimensional simulations of thermohaline convection, or double diffusion of both temperature and salinity, have been continuing through
collaboration among Kerr, Eileen Saiki, and William Large (CGD).  This work is designed to help improve the parameterizations for salt flux in
the ocean model part of CSM.  Initial work has demonstrated that the three-dimensional fingering instability on interfaces can be generated
numerically, but only for tall narrow boxes and persistent patterns were not observed. By changing parameters to give lower Reynolds numbers
and more physical diffusivity ratios, while running on larger meshes, it has been found that the fingering instability can be generated in wide boxes
and the patterns have been shown to persist for at least a few characteristic Brunt-Vaisala periods.
 
Other GTP-Related Studies
 
Kerr also collaborated with Ralph Milliff (CGD) and Chris Wikle (University of Missouri) in studies that compare observational scatterometer
data and numerical convection to look for signs of a backward cascade of energy similar to 2D turbulence.  For both of these flows the third order
structure function is very large and new work shows a sign dependence connected with the mean wind. 
 
David Gurarie, GTP visitor, and S. Danilov studied non-universal features of the inverse cascade in 2D-turbulence (i.e., departure from 5/3
spectra, non-uniform energy fluxes, non-regular transfers). Some features were observed earlier but there is no consistent theory to quantify and
explain these phenomena. In search of such a theory, Gurarie and Danilov examined in detail the physical space structures and processes,
responsible for the inverse cascade, and its large-scale organization. This study revealed, in particular, the important role of the vortex growth-
dynamics and the nature of the growth process (both for individual vortices and for statistical vortex ensembles). This work leads toward a new
theory of the "physical space inverse cascade", a stochastic/dynamic process of vortex growth-decay, that could be linked and compared to the
conventional spectral view of the 2D turbulence.
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EDUCATIONAL ACTIVITIES

 
Seminar Series
 
The ASP continued its series of seminar presentations.  They are intended to promote greater understanding of the range of scientific activities
underway at NCAR and the scientific community and to provide postdocs with an opportunity to schedule and arrange logistics for visiting
scientists.  During FY-00 ASP hosted 12 seminars from NCAR scientists and three outside institutions.
 
Thompson Lectures
 
In 1998 ASP established the “Thompson Lecture Series,” named in honor of Phil Thompson, who founded the Advanced Study Program and was
NCAR’s first associate director.  Under this program, prominent scientists are brought to NCAR for short visits that promote interaction between
them and the postdoctoral fellows and other junior scientists at NCAR.  In addition to presenting formal lectures, the Thompson Lecturers listen to
briefings on the research being conducted by ASP Fellows and comment and provide advice on those research projects.  They also meet with
groups of scientists to discuss some more general topics, provide career advice, and offer their perspectives on scientific trends and priorities.  In
FY-00, two Thompson Lecturers were brought to NCAR:  Susan Solomon (NOAA) and Tim Palmer (ECMWF, Reading, England).
 
Other Educational Activities
 
Several ASP Postdoctoral Fellows served as SOARS mentors during the summer months, and ASP hosted a welcome barbeque to acquaint SOARS
protégés with ASP Fellows and the program itself.  SOARS is hosted through the Human Resources department of UCAR.
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Staff, Visitors & Collaborators

 
Staff
 
William A. Cooper (50%)
Garth D’Attilo (Student Assistant III until 5/1/00)
Robert Dillon (Student Assistant III from 5/30/00)
Hans Friedli (SRA)
Barbara Hansford
Sean McNamara (Student Assistant III from 8/16/00)
Judy Miller
 
NGFs
 
Judith Berner; University of Bonn; weather regimes and transitions in observations and models.
John Braun; University of Colorado; Global Positioning system for remote sensing.
Amanda Cox; University of Colorado; remote sensing, particularly in the microwave frequencies with current research emphasis on microwave
radiometer calibration.
Arun Gopalan; State University of New York, Stony Brook; retrieval algorithms for satellite-based radiometers measuring emissions from the
Earth’s atmosphere.
So-Young Ha; Seoul National University, Korea; MM5 4DVAR of Ground-based GPS water vapor observations.
Tomoko Matsuo; State University of New York, Stony Brook; investigation of the upper atmosphere responses to magnetospheric inputs at high-
latitudes.
Derek Straub; Colorado State University; aircraft-based instrumentation development and analysis using numerical fluid flow modeling; cloud and
aerosol chemistry.
 
Postdocs
 
Patrick Chuang; California Institute of Technology; aerosol and cloud microphysics.
Gregory Duane; University of Colorado; synchronized chaos in the large-scale atmospheric circulation and in other extended dynamical systems.
Susan Durlak; University of Cincinnati; impact of aerosols on climate using observations from aircraft platforms to determine global aerosol
climatology.
Craig Epifanio; Univ. of Washington; mesoscale dynamics; orographic waves and wakes; numerical modeling.
Ian Faloona; Pennsylvania State Univ.; atmospheric oxidation processes; influence of atmospheric dynamics on chemistry.
Natasha Flyer; University of Michigan; adjoint methods for data assimilation and sensitivity studies; numerical analysis of spectral methods;
nonlinear waves.
AimJ Fournier; Yale University; climate response to regional and subgrid scales with a spectral element atmospheric model (SEAM).
Bryan Fong; UCLA; solar coronal equilibria and instabilities.
Andrew Gettelman; University of Washington; stratosphere-troposphere exchange and the structure of the extratropical tropopause.
Isla Gilmour; Oxford Univ.; ensemble forecasting; predictability issues related to model error.                  
Sabine Goeke; ETH-Hoenggerberg HPP; observations of microphysical processes in cold clouds.
Thomas Hamill; Cornell University; mesoscale forecast predictability and short-range ensemble forecasting; statistical issues related to weather
forecast verification.
Marika Holland; University of Victoria, British Columbia; the role of sea ice in climate; high latitude climate variability, and sea ice modeling.
Larry Horowitz; Harvard University; global-scale modeling of tropospheric chemistry including ozone and nitrogen oxides.
Thomas Karl; Univ. of Innsbruck; atmospheric chemistry; micrometeorological flux measurement techniques; using micrometerological techniques
to measure trace gas fluxes; VOC inventories and modeling; using mass spectrometry for VOC monitoring.
Andrzej Klonecki; Princeton University; 3-D global and regional modeling of the chemical species in the troposphere.
Myanna Lahsen; Rice University; scientific and political debate about human-induced climate change.
Sonia Lasher-Trapp; University of Oklahoma; observations and modeling of warm cloud microphysical processes.
Barry Lefer; University of New Hampshire; trace gas and aerosol measurements from aircraft; atmospheric nitrogen deposition.
Daniel LeRoux; McGill University; technical improvements to the large-scale spectral element ocean model (SEOM).
Arturo Lopez-Ariste; Observatoire de Paris-Meudon; Spectropolarimetry for the diagnostic of solar and stellar magnetic fields: theoretical and
numerical transfer of polarized radiation; observational techniques; instrumentation.
Daniel Marsh; University of Michigan; dynamical influences of the distribution of minor constituents in the middle and upper atmosphere.
Scott McIntosh; University of Glasgow, Scotland; modeling of various wave phenomena in the upper solar atmosphere.
Christian Meyer; University of Colorado; modeling of the middle and upper atmosphere with an emphasis on wave-wave and wave-mean flow
interactions.
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Jefferson Keith Moore; Oregon State University; marine ecosystem modeling, and the role of ocean biota in the global carbon cycle.
Rebecca Morss; MIT; Influence of observation and data assimilation strategies on  weather and El Nino prediction; predictability and its
implications.
Joel Norris; University of Washington; clouds and climate variability.
Barbara Noziere; Bergisch University Gesamthochschule Wuppertal, Germany; laboratory studies of the transformation of biogenic compounds in
the troposphere; gas- and condensed-phase processes.
Kevin Petty; Ohio State University; exploring the factors which cause the development and intensification of tropical cyclones.
Kathleen Purvis; Princeton Univ.; Urban air pollution; characterization of aerosol size and chemical composition and subsequent policy
implications.
Daniel Riemer; University of Miami; chlorine chemistry in the marine boundary layer.
David Schecter; Univ. of California; Free relaxation of 2D turbulence, vortex dynamics related tohurricane evolution, basic fluid mechanics of the
solar tachocline.
James Smith; California Institute of Technology; Optical and chemical properties of atmospheric aerosol.
Christopher Torrence; University of Colorado; climate variability and predictability; time-series and wavelet analysis.
Matthew Wheeler; University of Colorado; the association of Equatorial waves and organized tropical convection in observations and models.
Olga Wilhelmi; Univ. of Nebraska; Climate impacts on society; extreme climatic events;  vulnerability assessment techniques.
Mark Zondlo; University of Colorado; field measurements of trace gas species important in aerosol particle chemistry.
 
Other Visitors
 
Lester Alfonso; Universidad Nacional, Mexico; (with Sue Durlak)
Frederic Burnet; Meteo-France; (with Sonia Lasher-Trapp)
Ralph Dlugi; University of Munich, Germany; (with Herman Sievering)
Sonia Lasher-Trapp; University of Oklahoma; observations and modeling of warm cloud microphysical processes.
John Latham; University of Manchester, Institute of Science & Technology
Louis Pecora; Naval Research Laboratory;  (with Greg Duane)
Gary Rottman; University of Colorado;
Raymond Shaw; Michigan Tech;
Herman Sievering; University of Colorado, Denver; atmospheric aerosols and exchange of gases and particles at air/surface boundary.
Gary Thomas; University of Colorado;
Peter Webster; University of Colorado;
 
GTP Visitors
 
Fausto Cattaneo; University of Chicago
Frank Cheng; Princeton University
John Finnigan; CSIRO, Australia
Herman Gluck; University of Pennsylvania
David Gurarie; Case Western Reserve
Evgeni Kuznetsov; Landau Institute of Theoretical Physics, Russia
Szymon Malinowski; Warsaw University, Poland
Nikolai Nikitin; Russian Academy of Sciences
Yuhi Ohya; Kyushu University, Japan
Annick Pouquet; CNRS, Paris, France
Brian Sawford; CSIRO, Australia
David Schecter; University of California, San Diego
K. Sreenivasan; Yale
Vladimir Zeitlin; University of P. et M. Curie, France
 
Turbulence and the Air/Sea Interface Participants (GTP-hosted)
 
Edgar Andreas, U.S. Army Laboratory
Stephen Belcher, University of Reading, England
Frank Bradley, CSIRO, Australia
Dudley Chelton, Oregon State Unversity
Katie Coughlin, University of Washington
Mark Donelan, University of Miami
James Edson, WHOI
Steven Esbensen, Oregon State University
Chris Fairall, NOAA
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David Farmer, Institute of Ocean Sciences, Canada
Joel Ferziger, Stanford University
Dave Fritts, Colorado Research Associates
Gary Geernaert, National Environmental Research, Denmark
Wojciech Grabowski, NCAR
Andrey Grachev, NOAA
Bob Grossman, University of Colorado
Tetsu Hara, University of Rhode Island
Jeffrey Hare, NOAA
Tihomir Hristov, University of California, Irvine
Ulf Hoegstroem, Sweden
Marika Holland, NCAR
Barry Huebert, University of Hawaii
Keith Julian, University of Colorado
Gerbrand Komen, KNMI, The Netherlands
Sidney Leibovich, Cornell University
Peggy LeMone, NCAR
John Lyman, Oregon State University
Larry Mahrt, Oregon State University
Wade McGillis, UCLA
John McHugh, University of New Hampshire
James McWilliams, UCLA
Kendall Melville, University of California, San Diego
Mitch Moncrieff, NCAR
Stephen Monismith, Stanford University
Erin Moore, Oregon State University
Rich Rotunno, NCAR
Lian Shen, MIT
Eric Skyllingstad, Oregon State University
Ann-Sofi Smedman, Sweden
Peter Sullivan, NCAR-Coordinator
Jielun Sun, NCAR
Peter Taylor, York University
Nicolai Thum, Oregon State University
Joe Tribbia, NCAR
Rik Wanninkhof, NOAA
Joe Werne, Colorado Research Associates
Jim Wilczak, NOAA
 
 
Dynamics of Decadal to Centennial Climate Variability Colloquium
 Lecturers:
 
Michael Alexander, Climate Diagnostics Center, NOAA
Joseph Barsugli, Climate Diagnostics Center, Univ. of Colorado
David Battisti, University of Washington
Grant Branstator, NCAR
Christopher Bretherton, University of Washington
Ping Chang, Texas A&M University
Julie Cole, University of Arizona
Clara Deser, NCAR
Scott Doney, NCAR
Claude Frankignoul, Universite Pierre et Marie Curie, France
Peter Gent, NCAR
Marika Holland, NCAR
James W. Hurrell, NCAR
Roland Madden, NCAR
John Marshall, MIT
Doug Martinson, Columbia University
James McWilliams, UCLA
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William Randel, NCAR
Walter Robinson, University of Illinois at Urbana-Champaign
R. Saravanan, NCAR
Edward Sarachik, University of Washington
Rowan Sutton, University of Reading, England
Kevin Trenberth, NCAR
John Michael Wallace, University of Washington
Andrew Weaver, University of Victoria, Canada
 
Participants:
 
Matthew Barlow, Columbia University
Marcelo Barreiro, Texas A&M University
Michela Biasutti, University of Washington
Wei Cheng, University of Miami
Jessie Cherry, Columbia University
John Chiang, Lamont-Doherty Earth Observatory
Kim Cobb, University of California, San Diego
Katie Coughlin, University of Washington
Arnaud Czaja, MIT
Jordan Dawe, University of Washington
Eric DeWeaver, University of Washington
Emanuele DiLorenzo, University of California, San Diego
Carsten Eden, University of Kiel, Germany
Christa Farmer, Lamont-Doherty Earth Observatory
David Ferreira, University of Pierre et Marie Curie, France
Allan Frei, University of Colorado
Blanca Gallego, UCLA
Sonia Gamiz-Fortis, University of Granada, Spain
Ze’ev Gedalof, University of Vicgoria
Arthur Greene, Columbia University
Daniel Guo, Oak Ridge National Laboratory
Scott Harper, Princeton University
Patrick Heimbach, MIT
Helen Johnson, University of Reading
Alicia Karspeck, Lamont-Doherty Earth Observatory
Sergey Kravtsov, UCLA
Young-Oh Kwon, University of Washington
Carol Ladd, University of Washington
Brent McDaniel, Georgia Institute of Technology
Ken-ichi Mizoguchi, Florida State University
Enric Palle-Bago, Armagh Observatory, N. Ireland
Michael Palmer, Oxford University, England
Sungsu Park, University of Washington
Pascale Poussart, Harvard University
Roberta Quadrelli, University of Washington
Gerard Roe, University of Washington
Alfredo Ruiz-Barradas, University of Maryland
Amy Solomon, University of Hawaii
Fiamma Straneo, WHOI
Jozef Syktus, Dept. of Natural Resources, Australia
Matthijs Van Reenen, Royal Netherlands Meteorological Institute
Daniel Vimont, University of Washington
Hailan Wang, University of Illinois
Masahiro Watanabe, University of Tokyo, Japan
Olga Zolina, Russian Academy of Sciences
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Message from ESIG Director Robert Harriss

FY 2000 was a year of remarkable
accomplishments in ESIG. A major study
of El Niño impacts in 16 countries in four
regions produced an interim report that
has attracted the attention and interest of
the leadership of the United Nations. The
study employed the innovative "forecasting
by analogy" approach. The remarkable
complexity of factors that influence the
societal utility of current El Niño forecasts
is clearly documented for the first time.
This study provides important feedback to

national governments, international organizations, and to experimental
forecasting researchers. Reducing impacts of El Niño will be most
effective when a systems approach is taken to understanding the
interface between what can be forecast and what forecast information
can be useable in a specific societal context. The process of building
resilience to environmental and societal impacts of El Niño in the 16
countries studied will require customized forecast information that meets
the needs of a wide range of stakeholders.

ESIG researchers were major contributors to both the Intergovernmental
Panel on Climate Change (IPCC) and the U.S. National Assessment of
Climate Variability and Change. Leadership efforts in IPCC Working
Groups I and II by ESIG scientists have contributed to a comprehensive
synthesis of understanding in areas of climate scenario development,
uncertainties in applying climate model information to environmental and
societal impact analysis, and impacts of climate variability and change
on North America. Contributions to the U. S. National Assessment
Program (USNAP) ranged from fundamental methodological
contributions to participation in regional impact assessments. These
contributions to the IPCC and USNAP were in addition to, and made
possible by, continuing fundamental research in ESIG on links between
climate variability, natural and managed ecosystem interactions with the
climate system, and resource management strategies. Current research
projects focus on the influence of climate on agricultural systems,
fisheries, and water resources.

The ESIG contributions to understanding the use of weather and climate
information for decision-making were also marked by several uniquely
interdisciplinary activities that resulted in major book and workshop
publications. The complexity of making and using scientific predictions is
discussed in detail in a recently published book titled "Prediction:
Science, Decision Making, and The Future of Nature". This book brings
together a wide range of perspectives from both the natural and social
sciences on both successes and failures of prediction methods and
results in meeting societal needs. A workshop on "Extreme Events:
Developing an Agenda for the 21st Century" added further insights into
how both scholars and practitioners assess research priorities at the
interface of prediction science, risk communication and management,
and decision making. The book and workshop mark the beginning
phase of what is expected to be a long-term interdisciplinary research
program concerned with improving the use and value of geoscience
prediction and forecast information for decision-making.

http://www.ccb.ucar.edu/un/enFinal.pdf
http://www.islandpress.org/books/Detail.tpl?cart=3073288706165656&SKU=1-55963-776-5
http://www.islandpress.org/books/Detail.tpl?cart=3073288706165656&SKU=1-55963-776-5
http://www.isse.ucar.edu/extremes/index.html
http://www.isse.ucar.edu/extremes/index.html
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ESIG research on fundamental methods and tools for assessing
weather and climate interactions with both managed and natural
systems is crucial to improving scientific frameworks for future
international and national assessments. ESIG projects focus on
statistical methods (e.g., extreme value theory, statistical downscaling,
and forecast value use), integration of climate models with agricultural
crop models, biogeochemical modeling of agroecosystem response to
weather and climate variability, and integrated analysis of geophysical,
economic, and policy aspects of extreme weather events.

The education and outreach activities of ESIG reach a wide audience of
scholars, students, media, and the interested public. ESIG's primary
focus is on Internet-based communications through electronic
newsletters and posting of research results. The Network Newsletter and
WeatherZine were joined by the ENSO Signal in FY 2000. Additional
ESIG Internet resources include the Weather and Climate Forecast Use
and Value Bibliography and a new email list-serve and education
resource guide on weather policy. ESIG also continues to serve
thousands of scientists and policymakers in developing countries with
paper copies of the Network Newsletter.

The ESIG program balance is approximately 40% fundamental research
that relates directly to NSF merit criteria calling for intellectual
excellence, 30% education and outreach, and 30% that has a strong
component relating to NSF merit criteria addressing near-term societal
issues and applications. We anticipate continuing to aim for a balanced
program that places approximately equal emphasis on fundamental
research, societal use of scientific information, and education. ESIG is
now discussing prospects for a significant increase in both research
activity and staff size.

ESIG is a leader in moving forward on enhancing diversity in the NCAR
workforce. ESIG staff has held leadership roles in the NCAR dialogue
on issues of diversity in the workforce, mentoring of early career
scientists, and creating a productive and nurturing environment for
female members of the staff. It is our intention to excel in all of these
areas as part of our personnel procedures, recruiting efforts, and
learning how to work more effectively together.

– Robert Harriss
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The Case of the 1997-98 El Niño: Forecasting by Analogy

In mid-FY99, Principal Investigator Michael Glantz
organized a 19-month study of the impacts of the
1997-98 El Niño event on 16 countries in four
major areas: Asia, Southeast Asia, Subsaharan
Africa, and Latin America. The study was
conducted in cooperation with the UN Environment
Programme, the UN University, the World
Meteorological Organization, and the International
Strategy for Disaster Reduction (ISDR, formerly the

IDNDR). Glantz identified team leaders for each country and convened
a workshop in July 1999 to identify research strategies. The "forecasting
by analogy" (FBA) approach was chosen to identify strengths and
weaknesses in societal responses to El Niño-spawned droughts, floods,
fires, frosts, and disease outbreaks in order to provide governments
with quantitative and qualitative information on the impacts of previous
El Niño events. Such assessments provide a government with insights
into regions, sectors, and populations that are likely to be at increased
risk during El Niño. FBA can also provide disaster agencies with an
opportunity to review how well their contingency plans worked in 1997-
98 and make adjustments to them. In FY00, Glantz organized a "Mid-
Course Evaluation Meeting," held in Macau, a Special Administrative
Region in China, to assess the progress of the country studies, discuss
problems encountered, and finalize dissemination procedures. An
Executive Summary of the findings, prepared by Glantz and Stewart,
was released on 27 October 2000 to the UN Millennium Assembly at
the United Nations in New York. It was released by UNEP's Director,
Klaus Toepfer, and the WMO's Secretary-General G.O.P. Obasi. The
full summary will be available in mid-FY01. The UN University Press
will also provide, in its entirety, each country study on CD-ROMs.
Stewart acted as the Project Liaison during this project, as well as
serving as Rapporteur for the various workshops and project advisory
meetings.

[ Top of Page ]

 

Prediction: Science, Decision-Making and the Future of
Nature
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In modern society, prediction serves two important
goals: (1) as a test of scientific understanding, and
(2) as a potential guide for decision making. Calls for
prediction as a basis for environmental policy making
suggest confusion about these two motives for why
we predict. Prediction: Science, Decision-Making and
the Future of Nature is the culmination of two
workshops and papers from ten case studies,
ranging from asteroid paths to climate change to
nuclear waste disposal. The volume was edited by Dan Sarewitz
(CSPO, Columbia U), Roger Pielke Jr., and Radford Byerly (US House
Science Committee, retired) and its production was overseen by D. Jan
Stewart. This book provides insight into the promise and limitations of
prediction as a tool for decision-makers, explores alternatives to
prediction, presents fresh perspectives about the interface between
science and environmental decision making, and makes
recommendations to increase the likelihood of effective decision making.

[ Top of Page ]

 

Extreme Events Workshop

Extreme Events: Developing a Research Agenda for the Twenty-
First Century. Extreme events are emerging as a unifying theme in
scientific research. Investigations into complex systems yield increasing
evidence that system evolution is strongly controlled by extreme events,
which appear to be on the upswing. Scientific and societal interest in
extreme events is converging. Roger Pielke Jr., with Dan Sarewitz
(CSPO, Columbia U), organized a National Science Foundation-
sponsored workshop 7-9 June 2000 at NCAR in Boulder, Colorado. The
overarching objective of the workshop was to reconsider research on
phenomena traditional defined as "natural hazards," "surprises," and
"low probability" in terms of a more unified perspective, focused on
society's needs for useful information from scientific research.

[ Top of Page ]

 

Currents of Change: Impacts of El Niño and La Niña on
Climate and Society

The periodic warming and cooling of sea surface
waters in the central and eastern equatorial Pacific
Ocean spawn extreme climatic events such as
droughts, hurricanes, and floods worldwide. The
best known of these phenomena is El Niño, but the
equally serious consequences of its lesser-known
counterpart, La Niña, are now being identified as a
result of the 1998-2000 La Niña event. Scientists
around the globe are studying these interactions
between the ocean and atmosphere. Michael

Glantz completed a second edition of his 1996 book on El Niño,
expanded to include new chapters on such topics as the 1997-98 El
Niño, the 1998-2000 La Niña, and the media attention generated by
these two events. The second edition, Currents of Change: Impacts of

http://www.islandpress.org/books/Detail.tpl?cart=3073288706165656&SKU=1-55963-776-5
http://www.islandpress.org/books/Detail.tpl?cart=3073288706165656&SKU=1-55963-776-5
http://www.isse.ucar.edu/extremes/index.html
http://www.isse.ucar.edu/extremes/index.html
http://www.isse.ucar.edu/currents2.html
http://www.isse.ucar.edu/currents2.html
http://www.isse.ucar.edu/currents2.html
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El Niño and La Niña on Climate and Society, was released in the
United States in November 2000.
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(* denotes a non-NCAR author; Bold denotes a university affiliation.)

Refereed

*Blaha, D., *K. Bartlett, *P. Czepiel, R. Harriss, and *P. Crill, 1999:
Natural and anthropogenic methane sources in New England.
Atmospheric Environment, 33, 243-255.

*Brown, R.A., *N.J. Rosenberg, *W.E. Easterling, *C. Hays, and L.O.
Mearns, 2000: Potential production and environmental switchgrass and
traditional crops under current and greenhouse-altered climate in the
MINK region of the central United States. Ecology and Agriculture
Environment, 78, 31-47.

*Chamiedes, W.L., *H. Yu, *C. Liu, *M. Bergin, *Z. Ziuji, L.O. Mearns,
*W. Gao, *C.S. Kiang, *R.D. Saylor, *L. Chao, *Y. Huang, *A.
Steiner, and F. Giorgi, 1999: A case study of the effects of atmospheric
aerosols and regional haze on agriculture: An opportunity to enhance
crop yields in China through emission controls? Proceedings of the
National Academy of Sciences, 96, 13626-13633.

*Changnon, S., R.A. Pielke, Jr., *D. Changnon, D., *R.T. Sylves, and
*R. Pulwarty, 2000: Human factors explain the increased losses from
weather and climate extremes. Bulletin of the American Meteorological
Society, 81(3), 437-442.

*Changnon, S., R.A. Pielke, Jr., *D. Changnon, and *L. Wilkins, 2000:
Policy responses to El Niño 1997-1998. Chapter 8 in S. Changnon
(ed.), El Niño 1997-1998: The Climate Event of the Century. New York:
Oxford University Press, 172-196.

*Cohen, S.J, K.A. Miller, *A.F. Hamlet, and *W. Avis, 2000: Climate
change and resource management in the Columbia River Basin, Water
International, 25(2), 253-272.

*Easterling, D.R., G.A. Meehl, *C. Parmesan, *S.A. Changnon, *T.R.
Karl, and L.O. Mearns, 2000: Climate extremes: Observations,
modeling, and impacts. Science, 289, 2068-2074.

*Easterling, W., L.O. Mearns, and *C. Hays, 2001: Comparison of
agricultural impacts of climate change calculated from high and low
resolution climate model scenarios. Part II: The effect of adaptations.
Climatic Change (in press).

Glantz, M.H., 2000: Why care about El Niño and La Niña? In: *D.
Halpern (ed.), Satellites, Oceanography and Society, Elsevier
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Oceanography Series 63, New York: Elsevier Science, 149-169.

Glantz, M.H. and *Z. Adeel, 2000: Climate Affairs as a next-generation
environmental science. Global Environmental Change, 10, 81-85.

Glantz, M.H., 2000: Climate-related disaster diplomacy: A U.S.-Cuban
case study. Cambridge Review of International Affairs, XIV(1), Autumn-
Winter (in press).

Glantz, M.H., and *D. Jamieson, 2000: Societal response to Hurricane
Mitch and intra- vs. inter-generational equity issues: Whose norms
should apply? To be published in a special issue of Risk Analysis (*D.
Okrent and *N. Pidgeon, eds.) (in press).

Glantz, M.H., 2000: Drought follows the plow: A cautionary note. In:
Drought: A Global Assessment, D.A. Wilhite (ed.). London: Routledge,
285-291.

Glantz, M.H., 2001: Currents of Change: El Niño and La Niña Impacts
on Climate and Society. Second edition, updated with new chapters on
Forecasting, La Niña, and The Media. Cambridge, UK: Cambridge
University Press.

Glantz, M.H. (ed.), 2001: Societal Aspects. Special volume editor of
Handbook of Weather, Climate and Water (*T. Potter and *B. Colman,
eds.), New York: McGraw-Hill (in press).

*Hooke, W. H., and R.A. Pielke, Jr., 2000: Short-term weather
prediction: An orchestra in search of a conductor. Chapter 5 in *D.
Sarewitz, R.A. Pielke, Jr., and *R. Byerly (eds.), Prediction: Decision
Making and the Future of Nature. Covelo, CA: Island Press, 61-84.

Katz, R.W., 1999: Extreme value theory for precipitation: Sensitivity
analysis for climate change. Advances in Water Resources 23, 133-
139.

*McKelvey, R., and K.A. Miller, 2001: The Pacific salmon dispute:
Rationalizing a dysfunctional joint venture. To appear in Sustaining
North American Salmon: Perspectives Across Regions and Disciplines
(in press).

Mearns, L.O., 2000: Climate change and variability. Chapter 1 in *K.A.
Reddy and *H.F. Hodges (eds.), Climate Change and Global Crop
Productivity. New York: Center for Agricultural and Biosciences
International, 7-35.

Mearns, L.O., and *M. Hulme (Convening Lead Authors), 2001: Climate
scenario development. Chapter 13 in Intergovernmental Panel on
Climate Change (IPCC) 2001 WG2 Third Assessment Report, to be
published by Cambridge University Press.

Mearns, L.O., *W. Easterling, and *C. Hays, 2001: Comparison of
agricultural impacts of climate change calculated from high and low
resolution climate model scenarios. Part I: The undertainty due to
spatial scale. Climatic Change (in press).

Meehl, G.A., T. Karl, *D.R. Easterling, *S. Changnon, R.A. Pielke Jr.,
*D. Changnon, *J. Evans, *P. Groisman, *T.R. Knutson, *K.E. Kunkel,
L.O. Mearns, *C. Parmesan, *R. Pulwarty, *T. Root, *R.T. Sylves, *P.
Whetton, and *F. Zwiers, 2000: An introduction to trends in extreme
weather and climate events: Observations, socioeconomic impacts,
terrestrial ecological impacts, and model projections. Bulletin of the
American Meteorological Society, 81(3), 413-416.
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Meehl, G.A., *F. Zwiers, *J. Evans, *T. Knutson, L.O. Mearns, and *P.
Whetton, 2000: Trends in extreme weather and climate events: Issues
related to modeling extremes in projections of future climate change.
Bulletin of the American Meteorological Society, 81(3), 427-436.

Miller K.A., 2000: Pacific salmon fisheries: Climate, information and
adaptation in a conflict-ridden context. Climatic Change, 45, 37-61.

Miller K.A., 2000: Managing supply variability: The use of water banks in
the western U.S. In: D. A. Wilhite (ed.), Drought: A Global Assessment,
London: Routledge Press, 70-86.

Miller, K.A., 2001: Climate and water resources in the west: Past and
future. To appear in Journal of the West (in press).

Miller, K.A. and *S. Cohen (Convening Lead Authors), 2001: North
America. Chapter 15 in Intergovernmental Panel on Climate Change
(IPCC) 2001, Working Group 2 Third Assessment Report, to be
published by Cambridge University Press.

Miller, K.A., *G. Munro, *R. McKelvey, and *P. Tyedmers, 2001:
Climate, uncertainty and the Pacific Salmon Treaty: Insights on the
harvest management game. Proceedings of the International Institute of
Fishery Economics and Trade (in press).

Miller K.A., and M.W. Downton, 2001: Transboundary fisheries: Pacific
salmon. In: *T. Potter and *B. Colman (eds.), Handbook of Weather,
Climate and Water. New York: McGraw-Hill (in press).

*Mosher, B.W., *P.M. Czepiel, R.C. Harriss, *J.H. Shorter, *C.E. Kolb,
*J.B. McManus, *E. Allwine, and *B.K. Lamb, 1999: Methane emissions
at nine landfill sites in th northeastern United States. Environmental
Science and Technology, 33(12), 2088-2094.

*Ojima D., *L. Garcia, *E. Elgaali, K.A. Miller, T. Kittel and *J.
Lackett, 1999: Potential climate change impact on water resources in
the Great Plains, Journal of the American Water Resources Association,
35(6): 1443-1454.

*Parlange, M.B. and R.W. Katz, 2000: An extended version of the
Richardson model for simulating daily weather variables. Journal of
Applied Meteorology, 39, 610-622.

Pielke, Jr., R.A., and *R.A. Pielke, Sr., 2001: Extreme events
(Hurricanes). In: *T. Potter and *B. Colman (eds.), Handbook of
Weather, Climate and Water. New York: McGraw-Hill (in press).

Pielke, Jr., R.A., 2000: Flood impacts on society: Damaging floods as a
framework for assessment. Chapter 8 in *D. Parker (ed.), Floods.
London: Routledge Press, 133-155.

Pielke, Jr., R.A., 2000: Policy history of the U.S. Global Change
Research Program: Part I, Administrative development. Global
Environmental Change, 10, 9-25.

Pielke, Jr., R.A., 2000: Policy history of the U.S. Global Change
Research Program: Part II, Legislative process. Global Environmental
Change, 10, 133-144.

Pielke, Jr., R.A., 2000: Policy responses to the 1997-1998 El Niño:
Implications for forecast value and the future of climate services.
Chapter 7 in *S. Changnon (ed.), El Niño 1997-1998: Climate Event of
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the Century. New York: Oxford University Press, 172-196.

Pielke, Jr., R.A., and *R.A. Pielke, Sr. (eds.), 2000: Storms, Vols. I and
II: a contribution to the nine-volume series of Natural Hazards &
Disasters Major Works published by Routledge Press as a contribution
to the International Decade for Natural Disaster Reduction. New York:
Routledge Press, 543 pp. and 345 pp.

Pielke, Jr., R.A., and *R.A. Pielke, Sr., 2000: Introduction to Storms.
Chapter 1 in R.A. Pielke, Jr. and *R.A. Pielke, Sr. (eds.), Storms, a
contribution to the nine-volume series of Natural Hazards & Disasters
Major Works. New York: Routledge Press, 3-10.

Pielke, Jr., R.A., 2000: Reframing the US hurricane problem. In: R.A.
Pielke, Jr., and *R.A. Pielke, Sr. (eds.), Storms, Volume I. London:
Routledge Press, 386-397.

Pielke, Jr., R.A., and M.W. Downton, 2000: Precipitation and damaging
floods: Trends in the United States, 1932-1997. Journal of Climate, 15
October, 3625-3637.

Pielke, Jr., R.A., R. Klein, and *D. Sarewitz, 2000: Turning the big knob:
Energy policy as a means to reduce weather impacts. Energy and
Environment, 11(3), 255-275.

Pielke, Jr., R.A., *C. W. Landsea, M. Downton, and *R. Muslin, 2000:
Evaluation of Catastrophe Models Using a Normalized Historical Record:
Why it is needed and how to do it. Journal of Insurance Regulation. 18,
177-194.

Pielke, Jr., R.A., 1999: Hurricane forecasting. Science, 284, 1123.

Pielke, R.A. Jr., and M.W. Downton, 1999: U.S. trends in streamflow
and precipitation: Using societal impact data to address an apparent
paradox. Bulletin of the American Meteorological Society, 80(7), 1435-
1436.

Pielke, Jr., R.A., *D. Sarewitz, *R. Byerly, and *D. Jamieson, 1999:
Prediction in the earth sciences: Use and misuse in policy making.
EOS: Transactions of the American Geophysical Society, 80, #309 ff.

*Rogers, J., *D. Legates, L.O. Mearns, and *J. Winkler, 2000:
Climatology. In: *G.L. Gaile and *C.J. Willmott (eds.), Geography in
America. Oxford, UK: Oxford University Press.

*Sarewitz, D. and R.A. Pielke, Jr., 2000: Breaking the global-warming
gridlock. The Atlantic Monthly, July, 55-64.

*Sarewitz, D., R.A. Pielke Jr., and *R.A. Byerly Jr. (eds.), 2000:
Prediction: Decision-Making and the Future of Nature. Covelo, CA:
Island Press.

*Sarewitz, D., R.A. Pielke Jr., and *R.A. Byerly Jr. (eds.), 2000:
Decision making and the future of nature: Understanding, using, and
producing predictions. Chapter 18 in D. Sarewitz, R.A. Pielke Jr., and
R.A. Byerly Jr.,(eds.), Prediction: Decision Making and the Future of
Nature, Covelo, CA: Island Press, 361-387.

*Sarewitz, D., R. A. Pielke, Jr., *R. Byerly, 2000: Introduction: Death,
Taxes, and Environmental Policy. Chapter 1 in D. Sarewitz, R.A. Pielke,
Jr., and R. Byerly, Prediction: Decision Making and the Future of
Nature, Covelo, Ca: Island Press, 1-7.
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*Sarewitz, D., and R.A. Pielke Jr., 1999: Prediction in science and
policy. Technology in Society, 21, 121-133. Reprinted as Chapter 3 in
D. Sarewitz, R. A. Pielke, Jr., and R. Byerly, (eds.), 2000: Prediction:
Decision Making and the Future of Nature. Island Press.

*Schneider, S.H., *W.E. Easterling, and L.O. Mearns, 2000:
Adaptation: Sensitivity to natural variability, agent assumptions and
dynamic climate changes. Climatic Change, 45, 203-221.

Serafin, R.J., 1999: A Question of Balance: Private Rights and the
Public Interest in Scientific and Technical Databases. Committee Chair
for a Study on Promoting Access to Scientific and Technical Data for
the Public Interest, National Research Council. Washington, DC:
National Academy Press.

Serafin, R.J., 2000: Review of NASA's Earth Science Enterprise
Research Strategy for 2000-2010. Member of Committee to Review
NASA's ESE Science Plan. Space Studies Board, National Research
Council. Washington, DC: National Academy Press.

Serafin, R.J. and J.W. Wilson, 2000: Operational weather radar in the
United States: Progress and opportunity. Bulletin of the American
Meteorological Society, 81(3), 501-518.

Serafin, R.J. and J.W. Wilson, *J. McCarthy, and *T.T. Fujita, 2000:
Progress in understanding windshear and implications on aviation. In:
R.A. Pielke Jr. and R.A. Pielke Sr. (eds.), Storms, Volume II, London:
Routledge Press, 237-252.

*Sontakke, N.A., D.J. Shea, R.A. Madden, and R.W. Katz, 2000:
"Potential for Long-range Regional Precipitation Prediction over India."
Mausam. (in press).

*Stohlgren et al. (including L.O. Mearns), 2001: Vulnerability and
climate change in the Rocky Moutains and Great Basin. Fourth draft
and update (in press).

*Stone, M.C., *R.H. Hotchkiss, *C.M. Hubbard, *T.A. Fontaine, L.O.
Mearns, and *J.G. Arnold, 2000: Impacts of climate change on the
water yield of the Missouri Basin. Journal of the American Water
Resources Association (in press).

*Streets, D.G. and M.H. Glantz, 2000: Exploring the concept of climate
surprise. Global Environmental Change, 10, 97-107.

*Trenberth, K.E., K.A. Miller, L.O. Mearns and *S.L. Rhodes, 2000:
Effects of Changing Climate on Weather and Human Activities, Earth
Science and Human Impacts Series, Global Change Instruction
Program, UCAR. Sausalito, CA: University Science Books.

Tsvetsinskaya, E., L.O. Mearns, and *W. Easterling, 2000a:
Investigating the effect of seasonal plant growth and development in 3-
dimensional atmospheric simulations. Part I: Simulation of surface fluxes
over the growing season. Journal of Climate (in press).

Tsvetsinskaya, E., L.O. Mearns, and *W. Easterling, 2000b:
Investigating the effect of seasonal plant growth and development in 3-
dimensional atmospheric simulations. Part II: Atmospheric response to
crop growth and development. Journal of Climate (in press).
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Non-Refereed

Glantz, M.H., 1999: Romancing El Niño. Calypso Log, December, 14-
15.

Glantz, M.H., 2000: Lessons Learned from the 1997-98 El Niño: Once
Burned, Twice Shy? Executive Summary of "Reducing the Impact of
Environmental Emergencies through Early Warning and Preparedness"
study. Tokyo: United Nations University.

Glantz, M.H., 2000: Water, water, everywhere. . ., Calypso Log, August,
9-11.

Glantz, M.H., 2000: Politics and climate change: A game of COPs and
robbers. Calypso Log, February, 9-11.

Katz, R.W., 2000: Stochastic modeling of damage associated with
extreme weather events. Preprints, American Meteorological Society,
12th Conference on Applied Climatology, Asheville, NC, 272-275.

Mearns, L.O., 2000: The importance of spatial scale of climate
scenarios for regional climate change impacts analysis: Implications for
regional climate modeling activities. In: Preprints of the 10th PSU/NCAR
Mesoscale User's Workshop, 21-22 June 2000, Boulder, CO.
Mesoscale and Microscale Division, NCAR, 127-130.

Mearns, L.O., *G. Carbone, W. Gao, L. McDaniel, E. Tsvetsinskaya, *B.
McCarl, and R. Adams, 2000: The issue of spatial scale in integrated
assessments: An example of agriculture in the southeastern U.S. In:
Preprints, 11th Symposium on Global Change Studies, 9-14 January
2000, Long Beach, CA. Boston: American Meteorological Society, 38-
41.

Pielke, Jr., R.A., and *D. Sarewitz, 2000: Winning and losing the global
warming debate. Earth Affairs.

Pielke, Jr., R.A. and *D. Sarewitz, 2000: Anyone for global warming?
The inexact science of climate predictions. The Washington Times, 2
February.

Pielke, R.A., Jr., M. Downton, J.Z. Barnard Miller, *S.A. Changnon,
*K.E. Kunkel, and *K. Andsager, 2001: Understanding Damaging Floods
in Iowa: Climate and Societal Interactions in the Skunk and Raccoon
River Basins. Report to EPRI (Electric Power Research Institute). Palo
Alto, CA: EPRI.

*Sarewitz, D., R.A. Pielke Jr., and *R. Byerly Jr., 1999: Prediction: A
process, not a product. Geotimes, 44(4), 29-31.

*Sarewitz, D. and R.A. Pielke, Jr., 2000: Extreme Events: Developing a
Research Agenda for the 21st Century. ESIG/NCAR, and the Center for
Science, Policy, and Outcomes, Boulder, CO, June.

*Vinocur, M.G., and L.O. Mearns, 2000: The effects of daily and
interannual climate variability on peanut crop production in Cordoba,
Argentina. In: Preprints, 11th Symposium on Global Change Studies, 9-
14 January 2000, Long Beach, CA.

*Vinocur, M.G., *R.A. Seiler, and L.O. Mearns, 2000: Forecasting the
impact of climate variability on peanut crop production in Argentina.
Proceedings, International Forum on Climate Prediction, Agriculture, and
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Development, 26-29 April 2000, Palisades, New York (in press).

[ Top of Page ]

[ Director's Message ] [ Table of Contents ] [ Scientific Highlights ]
[ Publications ] [ Community Service ] [ Educational Activities ]
[ Staff, Visitors and Collaborators ] [ Fundamental Research ]
[ Protection of Life and Property ] [ Education and Outreach ]

[ Enhancing Productivity and Resilience of Natural Resources ]
[ NCAR ASR 2000 Home Page ] [ ESIG Home Page ]

http://www.ncar.ucar.edu/ASR00/index.html
http://www.isse.ucar.edu/index.html


ESIG Annual Scientific Report 2000: Community Service

http://www.isse.ucar.edu/asr00/community.html[7/6/2015 2:03:56 PM]

Community Service

[ Editorships of Peer-Reviewed Journals ]
[ Scientific, Policy, or Educational Committees, Advisory Panels ]

 

Editorships of Peer-Reviewed Journals

Michael Glantz, Editorial Board, Advances in Atmospheric Sciences
(2000-present).

Michael Glantz, Editorial Board, Global Change and Human Health
(2000-present).

Michael Glantz, Editorial Board, Global Environmental Change (1990-
present).

Michael Glantz, Editorial Board, Colorado Journal of International
Environmental Law (1989-present).

Michael Glantz, Editorial Board, Reports to the Nation (1997-present).

Robert Harriss, Contributing Editor, Environment (1996-2001).

Robert Harriss, Associate Editor, Chemsophere-Global Change (1993-
present).

Richard Katz, Editorial Board, Extremes: Statistical Theory and
Applications in Science, Engineering and Economics (1997-present).

Richard Katz, Editorial Board, Climatic Change(1985-present).

Linda Mearns, Editorial Board, Climatic Change (1990-present).

Linda Mearns, Editorial Board, Climatic Research (1989-present).

[ Top of Page ]

 

Scientific, Policy, or Educational Committees, Advisory
Panels, Boards

John Firor, Heinz Foundation, Jury for Heinz Award in Environment.

John Firor, Scientific Advisory Committee, Winslow Foundation (1991-
present).

John Firor, Advisory Board, Natural Resources Law Center, University
of Colorado (1998-present).

John Firor, Trustee, World Resources Institute (Trustee, 1982-1999;
Vice-Chair, 1994-1999).

Michael Glantz, UNU (United Nations University) Project Coordinator,
Socioeconomic Impacts of El Niño (1998-2002).
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Michael Glantz, Member of Ad Hoc Review Panel for the International
Research Institute (1999-present).

Michael Glantz, Nominated Expert in support of the UN Framework
Convention on Climate Change (UNFCCC) (January 1997-present).

Michael Glantz, US Representative, Trade Convergency Climate
Complex International Network (TC3Net). Also on Regional Coordinating
Committee of TC3Net (January 1997-present).

Michael Glantz, Advisor, Indochina Global Change Network
(IGCN)(1997-2000).

Michael Glantz, Member of Environmental Literacy Council, a program
focusing on environmental education K-12 (1998-present).

Michael Glantz, Member of the Scientific Advisory Panel, Southeast
Asian Regional Committee for START (Global Change System for
Analysis, Research and Training) (1996-present).

Michael Glantz, Member of the Scientific Advisory Committee (SAC) for
the World Climate Impact Assessment and Response Strategies
Programme (WCIRP) of the UN Environment Programme (1980-
present).

Michael Glantz, Steering Committee, Center for Environmental
Journalism, University of Colorado (1992-present).

Robert Harriss, Earth Data Analysis Center Advisory Board, U New
Mexico (1998-present).

Robert Harriss, Houston Advanced Research Center, Policy Advisory
Committee (1998-present).

Robert Harriss, IPCC Third Assessment Review, Working Group II,
review editor for the North American chapter (1999-2000).

Robert Harriss, NASA Stennis Space Center, Commercial Remote
Sensing Program, Academic Advisory Board (1999-present).

Robert Harriss, National Research Council, Committee on Global
Change Research (1999-2003).

Robert Harriss, North American Institute, Planning Committee for
Workshop on Trade and the Environment (1999).

Robert Harriss, Organization for Tropical Studies, Inc., Research
Advisory Committee (1998-2000).

Robert Harriss, Rio Grande Institute, Senior Fellow (1999-present).

Robert Harriss, Smithsonian Institution, Advisory Committee on Global
change Exhibit Hall (1998-2001).

Robert Harriss, Chair, Project on Sustainable Management, Water
Environment Research Foundation (1999-present).

Robert Harriss, W.M. Keck Center for Informatics, Institute for
Bioscience and Technology, Texas A&M University, Technical Advisory
Committee (1998-present).

Robert Harriss, Chair, Review of the College of Physical Sciences,
University of California-Irvine (2000).
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Robert Harriss, Board of Trustees, University Space Research
Association (1999-2001).

Robert Harriss, USWRP Science Steering Committee (2000-present).

Richard Katz, Regional Representative (North America), Board of
Directors, International Environmetrics Society (1999-present).

Richard Katz, Member, NSF/EPA Proposal Review Panel on
Environmental Statistics (2000).

Linda Mearns, Internal Oversight Committee of the Review of NCAR by
the American Physics Society for Climate for Women Scientists at
NCAR (2000-present).

Linda Mearns, National Academy of Sciences, NRC Panel on Global
Water and Energy Cycle (2000-2002).

Linda Mearns, Proposal Review Panel, Canadian Climate Change
Action Fund, Sectoral Climate Change Scenarios for Canada (2000-
present).

Linda Mearns, Member, NIGEC National Office Committee on Integrated
Assessment (1999-present).

Linda Mearns, Member, AMS Committee on the Status of the Bulletin of
the AMS (1999-present).

Linda Mearns, Member, Geophysical Statistics Project Internal Advisory
Committee, NCAR (1998-present).

Linda Mearns, Member, National Agricultural Sector Team, US National
Assessment (1998-present).

Linda Mearns, Member, Climate Change Scenarios Writing Team, US
National Assessment (1998-present).

Linda Mearns, Member, Regional Assessment Teams for the
Southwest, and Rocky Mountain Basin and Range Regions (1998-
present).

Linda Mearns, Member, Land Surface Working Group, Climate System
Modeling Project, NCAR (1996-present).

Linda Mearns, Member, IPCC Task Force on Climate Change
Scenarios (1996-present).

Kathleen Miller, Lead Author, IPCC Working Group II Third Assessment
Report (Chapter 15, North America) (1999-present).

Kathleen Miller, Member, Water Cycle Study Group, US Global Change
Research Program (1999-present).

Kathleen Miller, Member, FY2001 Proposal Review Panel for NOAA
Human Dimensions of Global Change Research Program (2000).

Kathleen Miller, Member, Steering Committee for Southwest Regional
Assessment for the US National Assessment (1999-present).

Kathleen Miller, Member, National Academy of Sciences/National
Research Council Panel on the Human Dimensions of Seasonal-to-
Interannual Climate Variability (1997-present).

Kathleen Miller, Member, Steering Committee for the Southwest Region
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of the US National Assessment Team (1996-present).

Kathleen Miller, Member, Oversight Committee, National Research
Council Assessment of Future Roles, Challenges and Opportunities for
the U.S. Geological Survey (1996-present).

Roger Pielke, Jr., Member, Committee on Societal Impacts, American
Meteorological Society (1996-present; Chair, 1999-present).

Roger Pielke, Jr., Member, Board on Atmospheric Sciences and
Climate, National Academy of Sciences (1999-present).

Roger Pielke, Jr., Member, Climate and Global Change Review Panel,
National Oceanic and Atmospheric Administration (1998-present).

Roger Pielke, Jr., Chair, US Weather Research Program, Weather
Impacts and Use Assessment Committee (1998-present).

Roger Pielke, Jr., Member, Science Steering Committee, World
Meteorological Organization World Weather Research Program (1998-
present).

Roger Pielke, Jr., Member, Science Steering Committee, US Weather
Research Program (1997-present).

Roger Pielke, Jr., Member, Science Steering Committee, Joint US-
Chinese Symposium on Climate, Environmental Change, and Regional
Impacts, and Workshop on the Impacts of Ocean Variability and
Climate, NOAA/CMA/COA (1998-1999).

Roger Pielke, Jr., Member, Task Committee on Mitigating Hydrological
Disasters, American Society of Civil Engineers (1997-present).
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Educational Activities

[ Formal Teaching Arrangements ] [ Dissertation Committees ]
[ Workshops and Colloquia ] [ Scientific or Technical Seminars ]

[ Non-Technical, Popular Presentations ]

 

Formal Teaching Arrangements

Michael Glantz holds an appointment as Professor Adjoint, Center for
Environmental Journalism, School of Journalism and Mass
Communication, University of Colorado.

Michael Glantz holds an appointment as Adjunct Professor, Center for
Agrometeorology and Climatology, University of Nebraska, Lincoln,
Nebraska.

Michael Glantz holds an appointment as Adjunct Professor, Department
of Philosophy, University of Colorado, Boulder, Colorado.

Linda Mearns holds an appointment as Graduate Faculty Member,
Department of Agricultural Meteorology, School of Natural Resources,
University of Nebraska, Lincoln, Nebraska.

Linda Mearns acts as external reviewer of tenure applications,
Department of Geography, North Carolina State University, Charlotte,
North Carolina.

Kathleen Miller holds an appointment as Faculty Affiliate, Colorado
State University, Department of Earth Resources.

Kathleen Miller, graduate seminar, University of Colorado (with Roger
Pielke Jr. and Susan Avery) on "Policy Responses to Global
Environmental Change,"Arts and Sciences Environmental Certificate
Program.

Roger Pielke, Jr. holds an appointment on the Academic Advisory
Board, Columbia University, Center for Science, Policy, and Outcomes.

Roger Pielke, Jr. holds an appointment as Adjunct Scientist, University
of Illinois, Illinois State Water Survey.

Roger Pielke, Jr. holds an appointment as Affiliate Professor, University
of Colorado, Department of Political Science.

Roger Pielke, Jr. designed and taught a fall 1999 course at the
University of Colorado, Boulder, Colorado, "Introduction to the Policy
Sciences: The Decision Process."

Roger Pielke, Jr. co-designed and co-taught (with Kathleen Miller and
Susan Avery) a Spring 2000 graduate-level course at the University of
Colorado, Boulder, Colorado, "Policy Responses to Global
Environmental Change."

Roger Pielke, Jr. designed and taught a fall 2000 course at the
University of Colorado, Boulder, Colorado, "Introduction to the Policy
Sciences: The Decision Process."
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Dissertation Committees

Michael Glantz, Thesis Advisor, Ph.D. thesis, Kenneth Broad, Lamont-
Doherty Earth Observatory, Palisades, New York; "Climate, Culture, and
Peruvian Fisheries: The El Niño of 1997-98."

Michael Glantz, Thesis Advisor, Ph.D. thesis, Dagmar Budikova,
Department of Geography, University of Calgary, Calgary, Ontario,
Canada.

Robert Harriss, Major professor for Mr. Christopher Rogers, Texas A&M
University, Department of Atmospheric Sciences, M.S. degree, May
2000. Thesis title: "Transport of Smoke from the Central American Fires
of 1998."

Linda Mearns, Thesis Advisor, Ph.D. thesis, Jane Southworth, School of
Public and Environmental Affairs, Indiana University, Bloomington,
Indiana; "Climate Change and Changing Variability: Implications for
Midwestern Agriculture."

Kathleen Miller, Thesis Advisor, Ph.D. thesis, Arlie Huffman, Department
of Earth Resources, Colorado State University, Fort Collins, Colorado;
"Climate Change and Water Resources in the Upper Colorado Basin."

Roger Pielke, Jr., Thesis Advisor, Ph.D. thesis, Lauren McCain,
Department of Political Science, University of Colorado, Boulder,
Colorado; "Democratizing the Revolution: Consumer Empowerment in
Human Genome Research and Policy Making."

Roger Pielke, Jr., Master's Thesis Committee Chair, Zoe Miller,
Department of Political Science, University of Colorado, Boulder,
Colorado; "A User's Guide to the Evaluation of the National Flood
Insurance Program."

Roger Pielke, Jr., Master's Thesis Committee Member, Chariti Gent,
Department of Political Science, University of Colorado, Boulder,
Colorado: "A Decision Seminar for Welfare Recipients in Boulder
County."

[ Top of Page ]

 

Workshops and Colloquia

Michael Glantz, organized a "Mid-Course Evaluation Meeting,"held in
Macau, China, 6-9 March 2000, to evaluate progress of the 16-country
report preparation for the UN project, "Reducing the Impact of
Environmental Emergencies: The Case of the 1997-98 El Niño."

Robert Harriss organized a workshop sponsored by the National
Science Foundation on "Climate Change Impacts in the Rio Grande
Basin,"in Boulder, Colorado, 12 September 2000.

Linda Mearns organized the first "Workshop of the Method and Models

http://www.ccb.ucar.edu/un/index.html
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of Integrated Assessment,"Southeast Data Sets Project, in Boulder,
Colorado, July 2000.

Roger Pielke Jr. organized an NSF Workshop on Extreme Events:
Developing a Research Agenda for the Twenty-First Century,"7-9 June
2000.

[ Top of Page ]

 

Scientific or Technical Seminars

Mary Downton, "Discretion Without Accountability: Presidential Disaster
Declarations, Climate, and Damaging Floods, 1965-1997,"presented to
The International Emergency Management Society (TIEMS) conference
in Orlando, Florida, 15-19 May 2000.

Michael Glantz, Keynote address, conference on ENSO Impacts on
Water Resources in the Pacific, held 19-23 October 1999 in Suva, Fiji
by the South Pacific Applied Geoscience Commission, on "Climate
Analysis and El Niño Forecasting for Mitigation and Response
Planning."

Michael Glantz, Presentation, NASULGC (National Association of State
Universities and Land-Grant Colleges) Annual Meeting, held 8
November 1999 in San Francisco, California, on "Climate Affairs: A
Notion Whose Time Has Come."

Michael Glantz, Presentation, North Carolina State University, Raleigh,
North Carolina, 15 November 1999, on "Climate Affairs: A Notion
Whose Time Has Come."

Michael Glantz, Presentation, Instituto de Meteorologia, Havana, Cuba,
8 December 1999, on "El Niño Response and Impact Strategies."

Michael Glantz, Presentation, University of Havana, Havana, Cuba, 9
December 1999, on "Climate Affairs: A Notion Whose Time Has Come."

Michael Glantz, Presentation to the Tibet Meteorological Service, Lhasa,
Tibet, on 14 December 1999, on "Climate Affairs: A Notion Whose Time
Has Come."

Michael Glantz, Presentation to the National Climate Center, Chinese
Meteorological Service, Beijing, China, on 16 December 1999, on "El
Niño Response and Impact Strategies: The Case of the 1997-98 El
Niño."

Michael Glantz, Keynote address, conference on Reducing the Impact
of Climate Variability: The Case of the 1997-98 El Niño in Costa Rica,
held 3-4 February 2000 at the Inter-American Institute for Agricultural
Cooperation, on "The Impact of the 1997-98 El Niño."

Michael Glantz, Presentation, Smithsonian Institution Hurricane
Seminar, Bethesda, Maryland, 18 February 2000, on "Societal
Response to Hurricane Mitch."

Michael Glantz, Presentation at Multi-Objective Study of Climate
Variability for Impact Mitigation in The Trade Convergence Climate
Complex, Panama City, Panama, 12 May 2000, on "El Niño Response
and Impact Strategies: The Case of the 1997-98 El Niño."

http://www.isse.ucar.edu/extremes/index.html
http://www.isse.ucar.edu/extremes/index.html
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Michael Glantz, Presentation at Climate Forecasts and Applications for
Central America: Moving Into the Next Century, Belize City, Belize, 23
May 2000, on "Potential and Challenges of Climate Information."

Michael Glantz, Presentation at Scripps Howard Institute on the
Environment, University of Colorado at Boulder, 25 May 2000, on
"Natural Climate Variability."

Michael Glantz, Presentation at The Third Caribbean Climate Outlook
Forum, Santo Domingo, Dominican Republic, on "Challenges in
Applying Climate Information in Various Sectors."

Michael Glantz, Presentation in USRA (Universities Space Research
Association) Lecture Series, Greenbelt, Maryland, on 14 June 2000, on
"What People (and Researchers) Ought to Know About ENSO."

Michael Glantz, Presentation to University of Nairobi, Nairobi, Kenya, on
24 August 2000, on "Climate Affairs and its Relationship to Kenya."

Robert Harriss, "Regional Impacts of Solid Waste,"Graduate lectures (3
hours), Princeton University, Woodrow Wilson School, October 1999.

Robert Harriss, "Energy and the Global Future,"Graduate lectures (3
hours), University of California at San Diego, School of International
Relations and Pacific Studies, November 1999.

Richard Katz, "Stochastic Modeling of Damage Associated with Extreme
Weather Events,"American Meteorological Society, 12th Conference on
Applied Climatology, Asheville, North Carolina, 8-11 May 2000.

Linda Mearns, "Input Uncertainties Related to Spatial Scale in Crop
Model Applications,"at conference on Linking Climate Prediction Output
with Crop Model Requirements, at the International Research Institute
for climate prediction (IRI) and the Global Change System for Analysis
Research and Training (START), Lamont-Doherty Earth Observatory,
Palisades, New York, 28 April 2000.

Linda Mearns, keynote address, "Issues of Spatial Scale in Agricultural
Integrated Assessments: An Overview,"at meeting on Agricultural
Impacts and Climate Change, 25-28 March 2000.

Linda Mearns, "The Issue of Spatial Scale in Integrated Assessments:
An Example of Agriculture in the Southeastern United States,"96th
Annual Meeting of the Association of American Geographers, Pittsburg,
Pennsylvania, 4-8 April 2000.

Linda Mearns: "The Issue of Spatial Scale in Integrated Assessments:
An Example of Agriculture in the Southeastern United States,"80th
Annual Meeting of the American Meteorological Society, Long Beach,
California, January 2000.

Linda Mearns, "The Importance of Spatial Scale of Climate Scenarios
for Regional Climate Change Impacts Analysis: Implications for
Regional Climate Modeling Activities,"at Tenth MM5 Users' Workshop in
Boulder, Colorado, 22 June 2000.

Kathleen Miller, invited presentation at Canada Symposium on North
American Climate Change and Weather Extremes, Atlanta, Georgia, on
6 October 2000, "Climate change, Extremes and Water Resources:
Science/Assessment Perspective."

Kathleen Miller, invited presentation at AAAS Annual Meeting, 19
February 2000, in Washington DC: "Human Water and Land Uses:
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Vulnerabilities, Values, and Management Options."

Zoe Miller, Roger Pielke, Jr., and Mary Downton, "Moving beyond the
100-year flood: Redefining flood policies for human time
scales,"Watershed Management 2000, American Society of Civil
Engineers, Fort Collins, Colorado, 13 June 2000.

Roger Pielke, Jr., "Prediction, Predictability and Decision
Making,"Workshop on Predictability and Limits of Predictability for
Hydrologic Systems, Committee on Hydrologic Sciences, National
Research Council, Boulder, Colorado, 21 September 2000.

Roger Pielke, Jr., "Technology Assessment of Atmospheric
Observations Systems,"GOES R Series User Workshop,
NESDIS/NOAA, Boulder, Colorado, 21 September 2000.

Roger Pielke, Jr., "Forecasts and Warnings in the 1997 Red River
Flood,"Warning Decision Making Workshop, National Weather Service,
Boulder, Colorado, 15 July 2000.

Roger Pielke, Jr., Moderator, "Natural Hazards Mitigation in Tulsa: The
Role of Strategic Policy Innovation and Social Learning,"25th Annual
Workshop on Hazards Research and Applications, Boulder, Colorado,
9-12 July 2000.

Roger Pielke, Jr., "Primer on Global Climate Change Policy,"Policy
Sciences Workshop on Scientific Leadership, Boulder, Colorado, 7-9
July 2000.

Roger Pielke, Jr., Keynote Talk: "Societal Aspects of Weather:
Implications for Research and Policy,"Canadian Meteorological and
Oceanographic Society, Victoria, British Columbia, Canada, 30 May
2000.

Roger Pielke, Jr., "Five headlines I'd sure like to see,"Scripps Howard
Institute on the Environment, Center for Environmental Journalism,
University of Colorado, Boulder, Colorado, 22-27 May 2000.

Roger Pielke, Jr., "Trends in Damage From Extreme Weather
Events,"Fifth Annual Global Climate Change Research Seminar,
sponsored by the Electric Power Research Institute, Washington, DC.,
18 May 2000.

Roger Pielke, Jr., "Confessions of a Flood Heretic,"American
Association for the Advancement of Science Annual Meeting and
Science Innovation Exposition, Washington, DC, 19 February 2000.

Roger Pielke, Jr., "Vulnerability to Hurricanes in Cuba, the Caribbean,
and Latin America,"Hurricanes Through Time, a Symposium of the
Smithsonian Institution, Washington, DC, 18 February 2000.

Roger Pielke, Jr., "Policy Responses to the 1997-1998 El Niño:
Implications for Forecast Value and the Future of Climate Services,"11th
Symposium on Global Change, 80thAnnual Meeting of the American
Meteorological Society, Long Beach, California, 11 January 2000.

Roger Pielke, Jr., "Trends in Impacts of Weather and Climate
Extremes,"11th Symposium on Global Change, 80thAnnual Meeting of
the American Meteorological Society, Long Beach, California, 11
January 2000.

Roger Pielke, Jr., Keynote Talk: "Prediction in the Atmospheric
Sciences,"2nd Symposium on Environmental Applications, 80thAnnual
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Meeting of the American Meteorological Society, Long Beach, California,
12 January 2000.

Roger Pielke, Jr., "Use and Misuse of Forecasts in the 1997 North
Dakota Flood,"Warning Decision Making Workshop, National Weather
Service, Boulder, Colorado, 30 November 1999.

[ Top of Page ]

 

Non-Technical, Popular Presentations

John Firor, Walter Orr Roberts Lecture, 19 October 1999.

John Firor, lecture to directors of CNN about the present state of
climate science, 9 November 1999.

John Firor, Lecture to Members Representatives of UCAR about the
origin and evolution of the NCAR Mission Statement, 12 October 1999.

John Firor, presentation to City Club of Denver, 18 January 2000.

John Firor, presentation to Retired Officers Association of Boulder, 8
April 2000.

John Firor, presentation to staff at National Center for Environmental
Health, Centers for Disease Control, Atlanta, Georgia, 25 August 2000.

Linda Mearns, presentation to environmental policy students from
Colorado College, for the US Naitonal Assessment, Boulder, Colorado,
13 April 2000.

Linda Mearns, presentation to graduate course on Environmental Policy
on "Climate Scenario Development,"University of Colorado, Boulder,
Colorado, 14 April 2000.

Kathleen Miller, presentation to visiting Economics Class from Colorado
College on "Climate Variability, Climate Change and Western Water,"11
April 2000.

Roger Pielke, Jr., "Societal Impacts of Extreme Weather: What are the
facts?,"University of Nebraska, Department of Geosciences, Lincoln,
Nebraska, 15 September 2000.

Roger Pielke, Jr., "Weather and Climate Impacts,"Florida Gulf Coast
University, Across-the-Divide Teaching Expedition, Boulder, Colorado,
27 June 2000.

Roger Pielke, Jr., "Societal Impacts of Weather and Climate
Extremes,"The Environment: Past, Present and Future, Universities
Space Research Association/National Aeronautics Administration Public
Lecture Series, Greenbelt, Maryland, 13 June 2000.

Roger Pielke, Jr., "Six Heretical Notions About Weather Policy,"National
Oceanic and Atmospheric Administration, Environmental Technology
Laboratory Seminar Series, Boulder, Colorado, 22 May 2000.

Roger Pielke, Jr., "Seasonal Climate Forecasts: Opportunities and
Obstacles to Use in Decision Making,"Cooperative Institute for Research
in the Environmental Sciences Distinguished Lectureship Series,
University of Colorado, Boulder, Colorado, 11 May 2000.
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Roger Pielke, Jr., "Societal Aspects of Weather and Climate:
Implications for Research and Policy,"World Meteorological
Organization, Geneva, Switzerland, 28 April 2000.

Roger Pielke, Jr., "Societal Impacts of Weather Extremes"GKSS
Research Center, Geesthact, Germany, 25 April 2000.

Roger Pielke, Jr., "Beyond Global Warming Yes or No,"Seminar of the
Department of Civil and Hydrological Engineering and Princeton
Environmental Institute, Princeton University, Princeton, New Jersey, 5
April 2000.

Roger Pielke, Jr., "Five Radical Assertions on 'Natural Hazards',"Natural
Disasters Roundtable, National Academy of Sciences, Washington, DC,
23 March 2000.

Roger Pielke, Jr., "Prediction in Science and Policy: Implications for the
Science and Policy of Climate Change,"Western Water Assessment
Seminar, Cooperative Institute for Research in the Atmospheric
Sciences, University of Colorado, Boulder, Colorado, 25 February 2000.

Roger Pielke, Jr., "Neither Certain Nor Straight: Connections of
Research and Policy,"Department of Environmental Design, University
of Colorado, Boulder, Colorado, 1 October 1999.

Robert Serafin presented a seminar on "Weather Radar Technology in
the U.S.," University of L'Aquilla, L'Aguilla, Italy, 3 April 2000.

Robert Serafin gave opening remarks at 12 NCAR workshops and
attended six NCAR workshops.
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Staff, Visitors and Collaborators

[ Staff ] [ ASP Postdoctoral Fellows ] [ Visitors and Collaborators ]

 

Staff

Robert Harriss (Director)

Tanya Beck (80%)
Tanja Butler (50%, from 10/1-12/31/99)
Mary Downton (80%)
John Firor (Senior Research Associate)
Michael Glantz
Victoria Holzhauer
Janet Hopper (60%)
Richard Katz
Roberta Klein
Larry McDaniel
Linda Mearns
Kathleen Miller
Jennifer Oxelson
Roger Pielke, Jr.
Jean Renz (80%, from 9/25/00)
Robert Serafin (NCAR Director Emeritus, from 7/1/00)
D. Jan Stewart

[ Top of Page ]

 

ASP Postdoctoral Fellows

Myanna Lahsen (to 8/31/00)
Kathleen Purvis (50% ESIG, from 7/17/00)
Olga Wilhelmi (from 12/1/99)

[ Top of Page ]

 

Visitors and Collaborators

Dates refer to a visitor's stay at NCAR during FY00. No dates are given
for collaborators who did not visit NCAR.

John Aber, University of New Hampshire, Durham, New Hampshire;
U.S. Global Change Research Program, Water Cycle Study Group.

Richard Adams, Oregon State University, Corvallis, Oregon; Southeast
U.S. Crop Modeling and Production.

Zafar Adeel, United Nations University, Tokyo, Japan; Climate Affairs
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proposal with WMO, La Nina manuscript; article in Global Environmental
Change; and Reducing the Impact of Environmental Emergencies
Through Early Warning and Preparedness.

Juan F. Arratia, MIE Project, Universidad Metropolitana, San Juan,
Puerto Rico, 8-10 August 2000; Climate Affairs Program.

Mikhail Atallah, CERIAS and Computer Science Department, Purdue
University, West Lafayette, Indiana, 7-9 June 2000; Extreme Events
Workshop.

Allan Auclair, Rand Corporation, Santa Monica, California, 24-26 May
2000; Climate Variability and Forest Dieback in Northeast U.S.

Javier Avalos, MIE Project, Universidad Metropolitana, San Juan,
Puerto Rico, 8-10 August 2000; Climate Affairs Program.

Susan Avery, Cooperative Institute for Research in Environmental
Sciences, University of Colorado, Boulder, Colorado, 7-9 June 2000;
Extreme Events Workshop.

Roger Bales, University of Arizona, Tucson, Arizona; U.S. Global
Change Research Program, Water Cycle Study Group.

Jean Bahr, University of Wisconsin, Madison, Wisconsin; U.S. Global
Change Research Program, Water Cycle Study Group.

Bill Baker, Department of Geography and Recreation, University of
Wyoming, Laramie, Wyoming, 29-30 July 2000; Climate Change Effects
in the Rocky Mountains

Jill Baron, U.S. Geological Survey, Rocky Mountain Research Group,
Colorado State University, Fort Collins, Colorado, 29-30 July 2000;
Climate Change Effects in the Rocky Mountains.

Joseph Barr, Pacific Emergency Management Associates Ltd., Ainslie,
Australia, 5-11 March 2000; Reducing the Impact of Environmental
Emergencies Through Early Warning and Preparedness, Mid-Course
Evaluation Workshop, Macau, China.

Dave Beering, Infinite Global Infrastructures, LLC, Chicago, Illinois, 15
December 1999; Information Technology and Environmental Data
Management.

Amparo Yamilet Perez Benitez, Instituto de Meteorologia, Havana,
Cuba, 27-30 January 2000; El Nino Preparedness Country Studies.

Linda Berry, James Cook University, Cairns, Australia, 5-7 April 2000;
Social Responses to Natural Disasters.

Keith Beven, Lancaster University, Lancaster, United Kingdom; U.S.
Global Change Research Program, Water Cycle Study Group.

Kerry Bolognese, National Association of State Universities and Land-
Grant Colleges (NASULGC), Washington, DC; NASULGC Annual
Meeting.

Kenneth Boote, Agronomy Department, Institute of Food and
Agricultural Sciences, University of Florida, Gainesville, Florida, 17-18
July 2000; Methods and Models for Integrated Assessment.

Joao-Paulo Borges-Coelho, Departamento de Historia, Universidade
Eduardo, Maputo, Mozambique, 8-10 March 2000; Reducing the Impact
of Environmental Emergencies Through Early Warning and
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Preparedness, Mid-Course Evaluation Workshop, Macau, China.

Ann Bostrom, Directorate for Social, Behavioral and Economic Science,
National Science Foundation, Arlington, Virginia, 7-9 June 2000;
Extreme Events Workshop.

Kenneth Broad, International Research Institute, Lamont-Doherty Earth
Observatory, Columbia University, Palisades, New York, 3-10 March
2000; 23 May – 1 June 2000; El Nino Preparedness Country Studies;
Reducing the Impact of Environmental Emergencies Through Early
Warning and Preparedness, Mid-Course Evaluation Workshop, Macau,
China.

James Brown, Department of Biology, University of New Mexico,
Albuquerque, New Mexico, 7-9 June 2000; Extreme Events Workshop.

Ronald Brunner, Department of Political Science, University of Colorado,
Boulder, Colorado, 7-9 June 2000; Extreme Events Workshop.

Grace Brush, Department of Geography and Environmental Engineering,
Johns Hopkins University, Baltimore, Maryland; Land Use,
Sedimentation Rates, and Extreme Climate Events.

Gregory J. Carbone, Department of Geography, University of South
Carolina, Columbia, South Carolina, 26 September – 20 November
1999; 29 July-5 August 2000; Crop Production and Modeling in the
Southeast U.S.

Marge Cavanaugh, Environmental Research and Education, National
Science Foundation, Arlington, Virginia, 7-9 June 2000; Extreme Events
Workshop.

Dan Cayan, University of California, San Diego, California; Regional
Assessment: Rocky Mountain and Great Basin Region.

Deanna Chilian, Institute for Social and Environmental Transition,
Crestone, Colorado, 11-13 September 2000; A Physical Assessment of
the Opportunities for Improved Management of the Water Resources of
the Bi-National Rio Grande Basin.

Lindy Coe, Political Science Department, University of Colorado,
Boulder, Colorado, 10 July – 25 August 2000; Use and Misuse of
Predictions.

Timothy A. Cohn, United States Geological Survey, Reston, Virginia, 7-
9 June 2000; Extreme Events Workshop.

Peter Colvin, Pacific Disaster Center, Honolulu, Hawaii, 7-9 June 2000;
Extreme Events Workshop.

Pilar Cornejo-Grunauer, Escuela Superior Politecnica del
Litoral/Ecuador, Campus Prosperina, Guayaquil, Ecuador, 3-10 March
2000; Reducing the Impact of Environmental Emergencies Through
Early Warning and Preparedness, Mid-Course Evaluation Workshop,
Macau, China.

Allin Cornell, Department of Civil and Environmental Engineering,
Stanford University, Palo Alto, California, 7-9 June 2000; Extreme
Events Workshop.

Michael Coughlan, Director, Climate Activities Program, World
Meteorological Organization, Geneva, Switzerland; advisor, Reducing
the Impact of Environmental Emergencies Through Early Warning and
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Preparedness.

Joanne Culbertson, Directorate for Engineering, National Science
Foundation, Arlington, Virginia, 7-9 June 2000; Extreme Events
Workshop.

Alison Cullen, Daniel J. Evans School of Public Affairs, University of
Washington, Seattle, Washington, 22 September 2000 – 1 May 2001;
Risk and Exposure Analysis, Uncertainty, Value of Information.

Roy Darwin, USDA Economic Research Service, Washington, DC; U.S.
Assessment, National Agriculture Sector.

Margaret Davidson, Coastal Services Center, National Oceanic and
Atmospheric Administration, Charleston, South Carolina, 7-9 June 2000;
Extreme Events Workshop.

Diane Debinski, Department of Animal Ecology, Iowa State University,
Ames, Iowa, 29-30 July 2000; Climate Change Effects in the Rocky
Mountains.

Paul Desanker, Global Environmental Change Program, Department of
Environmental Sciences, University of Virginia, Charlottesville, Virginia,
7-9 June 2000; Extreme Events Workshop.

Ruth Doherty, Climatic Research Unit, School of Environmental
Sciences, University of East Anglia, Norwich, United Kingdom, 14-31
December 1999; 4-8 March 2000; 25 September 2000 – 24 September
2001; Crop Modeling and Production in the Southeast U.S. and China.

Maria Concepción Donoso, Centro del Agua del tropico Humedo para
America Latina y el Caribe, Antigua Base de Clayton, Panama City,
Panama, 2-10 March 2000; Reducing the Impact of Environmental
Emergencies Through Early Warning and Preparedness, Mid-Course
Evaluation Workshop, Macau, China.

William Easterling, Pennsylvania State University, University Park,
Pennsylvania; Southeast U.S. Crop Modeling & Production.

James Edmonds, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Richard Eisner, California Office of Emergency Services, Oakland,
California, 7-9 June 2000; Extreme Events Workshop.

Scott Elias, Arctic and Alpine Research Institute, University of Colorado,
Boulder, Colorado, 29-30 July 2000; Climate Change Effects in the
Rocky Mountains.

Leland Ellis, Institute for Biosciences and Technology, Texas A&M
University, Houston, Texas, 15 December 1999; Information Technology
and Environmental Data Management.

Dan Fagre, U.S. Geological Survey, Glacier National Park, West
Glacier, Montana, 29-30 July 2000; Climate Change Effects in the
Rocky Mountains.

Jim Findley, Department of Biology, University of New Mexico,
Albuquerque, New Mexico, 29-30 July 2000; Climate Change Effects in
the Rocky Mountains.

Denise Fort, School of Law, University of New Mexico, Albuquerque,
New Mexico, 11-13 September 2000; A Physical Assessment of the
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Opportunities for Improved Management of the Water Resources of the
Bi-National Rio Grande Basin.

Michael Foster, Experimental and Integrative Activities, National Science
Foundation, Arlington, Virginia, 7-9 June 2000; Extreme Events
Workshop.

Efi Foufoula-Georgiou, University of Minnesota, Minneapolis, Minnesota;
U.S. Global Change Research Program, Water Cycle Study Group.

John Fyfe, Canadian Centre for Climate Modelling and Analysis,
Victoria, British Columbia, Canada; Regional Assessment: Rocky
Mountain and Great Basin Region.

Wei Gao, Cooperative Institute for Research in the Atmosphere,
Colorado State University, Fort Collins, Colorado, 1 November 1999 –
31 December 2000; China as an Evolving Metro-Agro-Plex; Reducing
the Impact of Environmental Emergencies Through Early Warning and
Preparedness, Mid-Course Evaluation Workshop, Macau, China.

Diego Fabian Lozano Garcia, Tec de Monterrey, Monterrey, Mexico, 11-
13 September 2000; A Physical Assessment of the Opportunities for
Improved Management of the Water Resources of the Bi-National Rio
Grande Basin.

Arjan Gijsman, Agricultural and Biological Engineering Department,
Institute of Food and Agricultural Sciences, University of Florida,
Gainesville, Florida, 17-18 July 2000; Methods and Models for
Integrated Assessment.

Lewis Gilbert, Office of Strategic Initiatives, Columbia University, New
York, New York, 7-9 June 2000; Extreme Events Workshop.

Filippo Giorgi, International Center for Theoretical Physics, Trieste, Italy;
Regional Climate Information: Evaluation and Projections.

Timothy C. Haas, School of Business Administration, University of
Wisconsin, Milwaukee, Wisconsin, 15-19 July 2000; Methods and
Models for Integrated Assessment.

Jamie Hawkins, National Oceanic and Atmospheric Administration,
Silver Spring, Maryland, 7-9 June 2000; Extreme Events Workshop.

L. Hay, U.S. Geological Survey, Denver, Colorado; Climate Scenario
Development.

Grant Heiken, Los Alamos National Laboratory, Los Alamos, New
Mexico, 7-9 June 2000; Extreme Events Workshop.

B. Hewitson, University of Capetown, Capetown, South Africa; Regional
Climate Information: Evaluation and Projections.

Todd Hinkley, U.S. Geological Survey, Denver, Colorado; Regional
Assessment: Rocky Mountain and Great Basin Region; Southwest
Regional Assessment.

Steve Hollinger, University of Illinois, Champaign, Illinois; U.S.
Assessment, National Agriculture Sector.

George Hornberger, University of Virginia, Charlottesville, Virginia; U.S.
Global Change Research Program, Water Cycle Study Group.

Ekram Hossain, Bangladesh Public Administration Training Centre,
Savar, Dhaka, Bangladesh, 4-12 March 2000; Reducing the Impact of
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Environmental Emergencies Through Early Warning and Preparedness,
Mid-Course Evaluation Workshop, Macau, China.

Russell Howorth, Director, South Pacific Applied Geoscience
Commission, Suva, Fiji; workshop for disaster managers on ENSO
response and mitigation planning.

Laura Huenneke, New Mexico State University, Las Cruces, New
Mexico; Southwest Regional Assessment.

Mike Hulme, University of East Anglia, Norwich, United Kingdom;
Uncertainty in Climate Change; U.S. Assessment, National Agriculture
Sector; The Development and Application of Scenarios in Climate
Change Impact, Adaptation, and Vulnerability Assessment; Regional
Climate Information: Evaluation and Projections; Climate Scenario
Development.

R. Cesar Izaurralde, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Shrikant Jagtap, Agricultural and Biological Engineering Department,
Institute of Food and Agricultural Sciences, University of Florida,
Gainesville, Florida, 17-18 July 2000; Methods and Models for
Integrated Assessment.

Dale Jamieson, Environment and Technology Studies Program,
Carleton College, Northfield, Minnesota, 3-10 March 2000; 7-9 June
2000; Reducing the Impact of Environmental Emergencies Through
Early Warning and Preparedness, Mid-Course Evaluation Workshop,
Macau, China; Extreme Events Workshop.

Sanny R. Jegillos, Asia Operations, Asia Pacific Disaster Management
Centre, Manila, Philippines, 5-10 March 2000; Reducing the Impact of
Environmental Emergencies Through Early Warning and Preparedness,
Mid-Course Evaluation Workshop, Macau, China.

Sherry Johnson, Department of History, Florida International University,
University Park, Miami, Florida; Hurricane Mitch study.

Jeffrey R. Jones, Jefe, Laboratorio SIG, Tropical Agronomic Centre for
Research and Education, Turrialba, Costa Rica, 8-10 March 2000;
Reducing the Impact of Environmental Emergencies Through Early
Warning and Preparedness, Mid-Course Evaluation Workshop, Macau,
China.

Jim Jones, Agricultural and Biological Engineering Department, Institute
of Food and Agricultural Sciences, University of Florida, Gainesville,
Florida, 17-18 July 2000; Methods and Models for Integrated
Assessment.

R. Jones, Commonwealth Scientific and Industrial Research
Organization (CSIRO), Melbourne, Australia; Climate Scenario
Development; The Development and Application of Scenarios in Climate
Change Impact, Adaptation, and Vulnerability Assessment.

Richard Jones, Hadley Centre for Climate Prediction and Research,
Bracknell, United Kingdom; Regional Climate Information: Evaluation
and Projections.

Atu Kaloumaira, South Pacific Applied Geoscience Commission, Suva,
Fiji, 3-11 March 2000; Reducing the Impact of Environmental
Emergencies Through Early Warning and Preparedness, Mid-Course
Evaluation Workshop, Macau, China.



ESIG Annual Scientific Report 2000: Staff, Visitors and Collaborators

http://www.isse.ucar.edu/asr00/staff.html[7/6/2015 2:03:58 PM]

Sally Kane, NOAA Office of Global Programs, Silver Spring, Maryland,
15 October 1999; 25-26 May 2000; Climate Change and Adaptation.

Fredrick K. Karanja, Department of Meteorology, University of Nairobi,
Nairobi, Kenya, 3-11 March 2000; Reducing the Impact of
Environmental Emergencies Through Early Warning and Preparedness,
Mid-Course Evaluation Workshop, Macau, China.

Gabriel Katul, Duke University, Durham North Carolina; U.S. Global
Change Research Program, Water Cycle Study Group.

Nancy Kete, Climate, Energy, and Pollution Program, World Resources
Institute, Washington D.C., 14 April 2000; Developing Countries and
Climate Protection.

Ilan Kelman, Cambridge Review of International Affairs, Cambridge
University, Cambridge, UK; Disaster Diplomacy.

Mojdeh Keykhah, Global Environmental Assessment Program, Kennedy
School of Government, Harvard University, Cambridge, Massachusetts,
9 February 2000; Catastrophic Modeling.

William Kininmonth, Australasian Climate Research, Kew, Australia, 4-
11 March 2000; Reducing the Impact of Environmental Emergencies
Through Early Warning and Preparedness, Mid-Course Evaluation
Workshop, Macau, China.

James L. Kinter III, Center for Ocean-Land-Atmosphere Studies –
Institute of Global Environment and Society, Calverton, Maryland; U.S.
Global Change Research Program, Water Cycle Study Group.

Randy Koster, NASA Goddard Space Flight Center, Greenbelt,
Maryland; U.S. Global Change Research Program, Water Cycle Study
Group.

David Krantz, Columbia University, New York, New York, 7-9 June
2000; Extreme Events Workshop.

Howard Kunreuther, Wharton School of Economics, Decision Sciences
and Public Policy and Management, University of Pennsylvania,
Philadelphia, Pennsylvania, 7-9 June 2000; Extreme Events Workshop.

Snorre Kverndok, Frisch Center for Economic Research, Oslo, Norway;
Transmission of Climate Shocks Through International Trade.

M. Lal, Center for Atmospheric Sciences, Indian Institute of Technology,
New Delhi, India; Climate Scenario Development.

Upmanu Lall, Utah State University, Logan, Utah; Regional Assessment:
Rocky Mountain and Great Basin Region.

Christopher Landsea, NOAA Atlantic Oceanographic/Meteorological Lab,
Hurricane Research Division, Miami, Florida, 7-9 June 2000; Extreme
Events Workshop.

Jeffrey K. Lazo, Stratus Consulting, Inc., Boulder, Colorado, 20 June
2000; Economic Value of Improved Weather Forecasts: A Pilot Study of
Denver Households.

James Rattling Leaf, Sicangu Policy Institute, Sinte Gleska University,
Rosebud, South Dakota, 23 May – 1 June 2000; Exploring
Collaborations between NCAR and Sinte Gleska University.
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Rik Leemans, National Institute of Public Health and the Environment;
Bilthoven, The Netherlands; The Development and Application of
Scenarios in Climate Change Impact, Adaptation, and Vulnerability
Assessment; Climate Scenario Development.

Maria Lemos, Latin American Area Center, University of Arizona,
Tucson, Arizona, 7-9 June 2000; Extreme Events Workshop.

Arthur Lerner-Lam, Lamont-Doherty Earth Observatory, Columbia
University, Palisades, New York, 7-9 June 2000; Extreme Events
Workshop.

Dennis Lettenmaier, University of Washington, Seattle, Washington U.S.
Global Change Research Program, Water Cycle Study Group.

Ruby Leung, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Yuh-Lang Lin, Marine, Earth, and Atmospheric Sciences Department,
North Carolina State University, Raleigh, North Carolina; Climate Affairs
Program.

Gary M. Littlejohn, 7 Dean Close, Rhodesway, Bradford, West
Yorkshire, United Kingdom, 3-10 March 2000; Reducing the Impact of
Environmental Emergencies Through Early Warning and Preparedness,
Mid-Course Evaluation Workshop, Macau, China.

Chris Locke, University of South Carolina, Columbia, South Carolina;
Southeast U.S. Crop Modeling & Production.

John Magistro, Department of Anthropology, SUNY-Binghamton,
Binghamton, New York, 1 October 1999 – 31 December 1999; Climate
Variability and Impacts in Senegal River Valley.

Elizabeth Malone, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Leslie Malone, World Climate Data and Monitoring Program, WMO
Secretariat, Geneva, Switzerland; Climate of the 20th Century project.

Anatoliy F. Mandych, Center for Coastal and Barrier Geosystems
Studies, Institute of Geography, Russian Academy of Sciences,
Moscow, Russia, 25 May 2000; Water Resources and Management in
Russia.

Gerald Martone, Director of Emergency Response, International Rescue
Committee, New York, New York, 7-9 June 2000; Extreme Events
Workshop.

Bruce McCarl, Texas A&M University, College Station, Texas;
Southeast U.S. Crop Modeling and Production; U.S. Assessment,
National Agriculture Sector.

Robert McKelvey, University of Montana, Missoula, Montana, 12-13
December 1999; Climate Variability and Pacific Salmon.

Stephanie Mercier, Senate Agricultural Committee, Washington, DC;
U.S. Assessment, National Agriculture Sector.

Zoe Miller, Department of Political Science, University of Colorado,
Boulder, Colorado, 1 October 1999 – 30 September 2000; Trends in
Damaging Floods; Damaging Floods and Precipitation.

Evan Mills, Lawrence Berkeley National Laboratory, University of
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California, Berkeley, California; Climate Impacts in North America –
IPCC Working Group II.

Ken Mitchell, Geography Department, Rutgers University, Piscataway,
New Jersey, 7-9 June 2000; Extreme Events Workshop.

Chester Moore, Division of Vector-Borne Infectious Disease, Centers for
Disease Control and Prevention, Fort Collins, Colorado, 7-9 June 2000;
Extreme Events Workshop.

Betty Morrow, Lab for Social and Behavioral Research, International
Hurricane Center, Florida International University, Miami, Florida, 7-9
June 2000; Extreme Events Workshop.

Autumn D. Moss, Department of Environmental Studies, University of
California, Santa Barbara, California, 1 January – 31 May 2000; ENSO
Signal Newsletter; El Nino Preparedness Country Studies.

Ted Munn, John Wiley and Sons, Leinster Gardens, London, UK;
contribution to Encyclopedia of Global Environmental Change.

Edward Murdy, National Science Foundation, Arlington, Virginia, 7-9
June 2000; Extreme Events Workshop.

Mary Fran Myers, Natural Hazards Center, University of Colorado,
Boulder, Colorado, 7-9 June 2000; Extreme Events Workshop.

Mikiyasu Nakayama, Tokyo University of Agriculture and Technology,
Tokyo, Japan, 5-9 March 2000; Reducing the Impact of Environmental
Emergencies Through Early Warning and Preparedness, Mid-Course
Evaluation Workshop, Macau, China.

N. Nakicenovic, IIASA (International Institute for Applied Systems
Analysis), Laxenburg, Austria; The Development and Application of
Scenarios in Climate Change Impact, Adaptation, and Vulnerability
Assessment.

Lino Naranjo-Diaz, Centro Nacional del Clima, Instituto de Meteorologia,
Havana, Cuba, 2-11 March 2000; 5-26 June 2000; El Nino
Preparedness Country Studies; Reducing the Impact of Environmental
Emergencies Through Early Warning and Preparedness, Mid-Course
Evaluation Workshop, Macau, China.

Priscilla P. Nelson, Civil and Mechanical Systems, National Science
Foundation, Arlington, Virginia, 7-9 June 2000; Extreme Events
Workshop.

Nguyen Huu Ninh, Centre for Research and Development, Hanoi,
Vietnam, 4-10 March 2000; Reducing the Impact of Environmental
Emergencies Through Early Warning and Preparedness, Mid-Course
Evaluation Workshop, Macau, China.

Andrew Norman, Maya Design Group, Pittsburgh, Pennsylvania, 7-9
June 2000; Extreme Events Workshop.

Susan Offutt, USDA-ERS, Washington, DC; U.S. Assessment, National
Agriculture Sector.

David Okrent, Mechanical and Aerospace Engineering Department,
UCLA, Los Angeles, California; Intergenerational Equity in Risk Policy.

Dennis Ojima, Colorado State University, Fort Collins, Colorado; Central
Great Plains Climate Impacts; U.S. Assessment, National Agriculture



ESIG Annual Scientific Report 2000: Staff, Visitors and Collaborators

http://www.isse.ucar.edu/asr00/staff.html[7/6/2015 2:03:58 PM]

Sector.

Marc Parlange, Department of Geography and Environmental
Engineering, Johns Hopkins University, Baltimore Maryland, 19 June –
18 August 2000; Statistical Downscaling of Hydrological Extremes.

Judith Totman Parrish, Department of Geosciences, College of Science,
University of Arizona, Tucson, Arizona, 7-9 June 2000; Extreme Events
Workshop.

Eldor A. Paul, Michigan State University, East Lansing, Michigan; U.S.
Assessment, National Agriculture Sector.

Keith Paustian, Colorado State University, Fort Collins, Colorado; U.S.
Assessment, National Agriculture Sector.

William Pennell, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Charles Perrow, Professor Emeritus, Department of Sociology, Yale
University, New Haven, Connecticut, 7-9 June 2000; Extreme Events
Workshop.

Al Peters, University of Nebraska, Lincoln, Nebraska; Southeast U.S.
Crop Modeling & Production.

Roger A. Pielke, Sr., Department of Atmospheric Science, Colorado
State University, Fort Collins, Colorado, 7-9 June 2000; Extreme Events
Workshop.

A.B. Pittock, Commonwealth Scientific and Industrial Research
Organization (CSIRO), Melbourne, Australia; The Development and
Application of Scenarios in Climate Change Impact, Adaptation, and
Vulnerability Assessment.

Rutherford Platt, Department of Geosciences, University of
Massachusetts, Amherst, Massachusetts, 7-9 June 2000; Extreme
Events Workshop.

Carlo Pona, Agency for New Technologies, Energies, and Environment,
(ENEA), Rome, Italy; The Effect of Climate Change on Wheat Yields in
Italy.

David Purkey, West-World-Water, Davis, California, 11-13 September
2000; A Physical Assessment of the Opportunities for Improved
Management of the Water Resources of the Bi-National Rio Grande
Basin.

Patricia, Ramirez, Comite Regional de Recursos Hidraulicos del Istmo,
San Jose, Costa Rica; NOAA study of Peru, Kenya, and Costa Rica
and the 1997-98 El Nino.

Ruth Reck, National Institute for Global Environmental Change, Davis,
California, 28 October 1999; Collaboration on Research Strategies.

Kenneth Reckhow, Water Resources Research Institute, University of
North Carolina, Raleigh, North Carolina, 7-9 June 2000; Extreme
Events Workshop.

Kelly Redmond, Desert Research Institute, Reno, Nevada; Regional
Assessment: Rocky Mountain and Great Basin Region; Southwest
Regional Assessment.

John Reilly, Massachusetts Institute of Technology, Cambridge,
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Massachusetts; U.S. Assessment, National Agriculture Sector.

Bill Reiners, Botany Department, University of Wyoming, Laramie,
Wyoming, 29-30 July 2000; Climate Change Effects in the Rocky
Mountains.

Susan Jean Riha, Cornell University, Ithaca, New York; U.S.
Assessment, National Agriculture Sector.

John Roads, Scripps Institute of Oceanography, University of California
at San Diego, La Jolla, California; U.S. Global Change Research
Program, Water Cycle Study Group.

Dave Roberts, Forest Resources Department, Utah State University,
Logan, Utah, 29-30 July 2000; Climate Change Effects in the Rocky
Mountains.

Stuart Robertson, Environmental Studies/Computer Science
Department, University of Colorado, Boulder, Colorado, 1 October 1999
– 31 May 2000; Climate Variability and Pacific Salmon.

Norm Rosenberg, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Cynthia Rosenzweig, NASA/Goddard Institute for Space Studies, New
York, New York; U.S. Assessment, National Agriculture Sector.

John Rundle, Colorado Center for Chaos and Complexity, CIRES,
University of Colorado, Boulder, Colorado, 7-9 June 2000; Extreme
Events Workshop.

Tom Rutherford, Department of Economics, University of Colorado,
Boulder, Colorado; Transmission of Climate Shocks Through
International Trade.

Daniel Sarewitz, Center for Science, Policy, and Outcomes, Columbia
University, Washington, D.C., 7-9 June 2000; Extreme Events
Workshop.

Bridget Scanlon, University of Texas, Austin Texas; U.S. Global Change
Research Program, Water Cycle Study Group.

Samuel M. Scheiner, Population Biology, National Science Foundation,
Arlington, Virginia, 7-9 June 2000; Extreme Events Workshop.

Dave Schimel, Max Planck Institute for Biochemistry, Jena, Germany;
Climate Impacts in North America – IPCC Working Group II.

Jurgen Schmandt, Houston Advanced Research Center, The
Woodlands, Texas, 11-13 September 2000; A Physical Assessment of
the Opportunities for Improved Management of the Water Resources of
the Bi-National Rio Grande Basin.

Jack Schmidt, Department of Geography and Earth Resources, Utah
State University, Logan, Utah, 11-13 September 2000; A Physical
Assessment of the Opportunities for Improved Management of the
Water Resources of the Bi-National Rio Grande Basin.

Michael J. Scott, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

Tim Seastedt, Arctic and Alpine Research Institute, University of
Colorado, Boulder, Colorado, 29-30 July 2000; Climate Change Effects
in the Rocky Mountains.
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Anton Seimon, Department of Geography, University of Colorado,
Boulder, Colorado, 1 October 1999 – 31 May 2000; Climate Impacts on
Industry (IPCC).

S. Semenov, Institute of Global Climate & Ecology, Moscow, Russia;
The Development and Application of Scenarios in Climate Change
Impact, Adaptation, and Vulnerability Assessment.

Lisa Shaffer, Scripps Institute of Oceanography, University of California,
San Diego, California; 8 November 1999; The Geopolitics of Global
Observing Systems.

Alex de Sherbinin, Center for International Earth Science Information
Network, Columbia University, Palisades, New York, 8 December 1999;
Remote Sensing and International Treaties.

Jason F. Shogren, Economics and Finance Department, University of
Wyoming, Laramie, Wyoming, 25-26 May 2000; Potential Collaborative
Research Topics.

Robert Shuchman, Environmental Research Institute of Michigan, Ann
Arbor, Michigan, 7-9 June, 2000; Extreme Events Workshop.

J. Skea, Global Environmental Change Programme, University of
Essex, Brighton, United Kingdom; The Development and Application of
Scenarios in Climate Change Impact, Adaptation, and Vulnerability
Assessment.

Eric Small, University of California, Santa Cruz, California; Southeast
U.S. Crop Modeling and Production.

J. Smith, Stratus Consulting, Boulder, Colorado; Climate Scenario
Development.

William B. Smith, Directorate for Mathematical Sciences, National
Science Foundation, Arlington, Virginia, 7-9 June 2000; Extreme Events
Workshop.

Eugene Spafford, Department of Computer Sciences, Purdue University,
West Lafayette, Indiana, 7-9 June 2000; Extreme Events Workshop.

William Sprigg, Institute for the Study of Planet Earth, University of
Arizona, Tucson, Arizona; Southwest Regional Assessment.

Ellis Stanley, Emergency Preparedness Division, City of Los Angeles,
Los Angeles, California, 7-9 June 2000; Extreme Events Workshop.

Pamela L. Stephens, Directorate for Geosciences, National Science
Foundation, Arlington, Virginia, 7-9 June 2000; Extreme Events
Workshop.

Fran Stetina, Center of Excellence in Space Data and Information
Sciences, NASA Goddard Space Flight Center, Greenbelt, Maryland, 12
June 2000; Advanced Communication Systems for Wildfire Research
and Application.

Tom Stohlgren, U.S. Geological Survey, Rocky Mountain Research
Group, Colorado State University, Ft. Collins, Colorado, 29-30 July
2000; Climate Change Effects in the Rocky Mountains.

Kenneth Strzepek, Civil, Environmental & Architectural Engineering
Department, University of Colorado, 14 February – 31 December 2000;
Integrated Assessments.
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Ariel Tesher, Carleton College, Northfield, Minnesota, 12 June – 11
August 2000; Climate Affairs.

Greg Thomas, Natural Heritage Institute, Berkeley, California, 11-13
September 2000; A Physical Assessment of the Opportunities for
Improved Management of the Water Resources of the Bi-National Rio
Grande Basin.

Bonnie Thompson, National Science Foundation, Arlington, Virginia, 7-9
2000; Extreme Events Workshop.

Richard Thompson, Time Magazine, Washington, D.C., 7-9 June 2000;
Extreme Events Workshop.

Elena Tsvetsinskaya, Department of Agricultural Meteorology, University
of Nebraska, Lincoln, Nebraska, 1 October 1999 – 30 September 2000;
Crop Modeling and Production in the Southeast U.S.

Nathalie Valette-Silver, NOAA, Silver Springs, Maryland, 7-9 June
2000; Extreme Events Workshop.

Tom Veblen, Geography Department, University of Colorado, Boulder,
Colorado, 29-30 July 2000; Climate Change Effects in the Rocky
Mountains.

Andrei Velichko, Institute of Geography, Academy of Sciences, Moscow,
Russia; The Development and Application of Scenarios in Climate
Change Impact, Adaptation, and Vulnerability Assessment.

Elena Vigil, Instituto de Meteorologia, Havana, Cuba, 28-30 June 2000,
Climate Affairs.

David Viner, University of East Anglia, Norwich, United Kingdom;
Uncertainty in Climate Change.

Marta Vinocur, Universidad Nacional de R-EDo Cuarto, rodoba,
Argentina; Southeast U.S. Crop Modeling & Production.

Hans von Storch, Institute of Hydrophysics, Geesthacht, Germany;
Regional Climate Information: Evaluation and Projections.

Fred Wagner, Ecology Center, Utah State University, Logan, Utah, 29-
30 July 2000; Climate Change Effects in the Rocky Mountains.

Al Wallace, National Science Foundation, Arlington, Virginia, 7-9 June
2000; Extreme Events Workshop.

William A. Wallace, Rennselaer Polytechnic Institute, Rennselaer, New
York, 7-9 June 2000; Extreme Events Workshop.

Martin Walter, Department of Mathematics, University of Colorado,
Boulder, Colorado, 7-9 June 2000; Extreme Events Workshop.

Betty Walter-Shea, University of Nebraska, Lincoln, Nebraska;
Southeast U.S. Crop Modeling & Production.

George Ward, Center for Research in Water Resources, University of
Texas, Austin, Texas, 11-13 September 2000; A Physical Assessment
of the Opportunities for Improved Management of the Water Resources
of the Bi-National Rio Grande Basin.

Robert Wesson, U.S. Geological Survey, Lakewood, Colorado, 7-9
June 2000; Extreme Events Workshop.
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Justin Wettstein, National Assessment Coordination Office, U.S. Global
Change Research Program, Washington, D.C., 16 March – 30
September 2000; Forest Dieback in the Northeast U.S.

P. Whetton, Commonwealth Scientific and Industrial Research
Organization (CSIRO), Melbourne, Australia; Climate Scenario
Development; Regional Climate Information: Evaluation and Projections.

James Whitcomb, Directorate for Geosciences, National Science
Foundation, Arlington, Virginia; 7-9 June 2000; Extreme Events
Workshop.

Mark Wigmosta, Pacific Northwest National Laboratory, Richland,
Washington, 24 May 2000; Climate Impacts Assessment.

R. Wilby, University of Derby, Derby, United Kingdom; Climate Scenario
Development.

Tsegay Wolde-Georgis, Embassy of Ethiopia, Washington, D.C., 3-10
March 2000; Reducing the Impact of Environmental Emergencies
Through Early Warning and Preparedness, Mid-Course Evaluation
Workshop, Macau, China.

Qian Ye, Center for Development and Application of Atmospheric
Sciences Research, Institute for Atmospheric Physics, Chinese
Academy of Sciences, Beijing, China, 7 December 1999 – 30
September 2000; El Nino Preparedness Country Studies; Reducing the
Impact of Environmental Emergencies Through Early Warning and
Preparedness, Mid-Course Evaluation Workshop, Macau, China.

Gary Yohe, Wesleyan University, Middletown, Connecticut; The
Development and Application of Scenarios in Climate Change Impact,
Adaptation, and Vulnerability Assessment.

James Young, Southern California Edison, Rosemead, California;
Southwest Regional Assessment.

Antonio Zapata-Velasco, Instituto de Estudios Peruanos, Lima, Peru, 3-
10 March 2000; Reducing the Impact of Environmental Emergencies
Through Early Warning and Preparedness, Mid-Course Evaluation
Workshop, Macau, China.

Zhou Chaochen, Director, International Institute for Software
Technology, United Nations University; host for meeting in Macau,
China.

Roman Zlotin, Department of Geography, Indiana University,
Bloomington, Indiana, 25 May 2000; Environmental Situation in Russia
and the Former Soviet Republics.

Igor Zonn, UNEPCOM, Moscow, Russia, 28 August – 4 September
2000; Sturgeon "Dead Zone" in the Caspian Sea.
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Contains some literature in Portable Document Format (PDF). To
view, download Adobe Acrobat Reader software.

 

The Case of the 1997-98 El Niño: Forecasting by Analogy

In mid-FY99, Principal Investigator Michael Glantz
organized a 19-month study of the impacts of the
1997-98 El Niño event on 16 countries in four major
areas: Asia, Southeast Asia, Subsaharan Africa, and
Latin America. The study was conducted in
cooperation with the UN Environment Programme,
the UN University, the World Meteorological
Organization, and the International Strategy for
Disaster Reduction (ISDR, formerly the IDNDR).

Glantz identified team leaders for each country and convened a workshop
in July 1999 to identify research strategies. The "forecasting by analogy"
(FBA) approach was chosen to identify strengths and weaknesses in
societal responses to El Niño-spawned droughts, floods, fires, frosts, and
disease outbreaks in order to provide governments with quantitative and
qualitative information on the impacts of previous El Niño events. Such
assessments provide a government with insights into regions, sectors, and
populations that are likely to be at increased risk during El Niño. FBA can
also provide disaster agencies with an opportunity to review how well their
contingency plans worked in 1997-98 and make adjustments to them. In
FY00, Glantz organized a "Mid-Course Evaluation Meeting," held in
Macau, a Special Administrative Region in China, to assess the progress
of the country studies, discuss problems encountered, and finalize
dissemination procedures. An Executive Summary of the findings,
prepared by Glantz and Stewart, was released on 27 October 2000 to the
UN Millennium Assembly at the United Nations in New York. It was
released by UNEP's Director, Klaus Toepfer, and the WMO's Secretary-
General G.O.P. Obasi. The full summary will be available in mid-FY01.
The UN University Press will also provide, in its entirety, each country
study on CD-ROMs. Stewart acted as the Project Liaison during this
project, as well as serving as Rapporteur for the various workshops and
project advisory meetings.

http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/products/acrobat/readstep2.html
http://www.ccb.ucar.edu/un
http://www.ccb.ucar.edu/un/enFinal.pdf
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Climate Variability in the NCAR Parallel Climate Model (PCM)

Mearns, with Gerald Meehl and Julie Arblaster (CGD) are analyzing
changes in high-frequency (daily to interannual) variability in several
simulations of the NCAR PCM, e.g., current climate, and future climate.
This research project began in FY00. They have applied the domain
statistical package developed by Mearns and colleagues to these
simulations. They have found significant decreases in temperature
variability in the winter in Northern Hemisphere midlatitude land areas.
Substantial changes in the frequency and intensity of precipitation have
also been identified.

[ Top of Page ]

 

Development of Interactive Vegetation Package
for Regional Climate

Elena Tsvetsinskaya, with Linda Mearns and Filippo Giorgi (CGD/Trieste
Institute of Physics, Italy), has coupled the CERES-maize model into
RegCM2. The growth functions of CERES-maize were incorporated into
the biosphere-atmosphere transfer scheme (BATS), which is the surface
scheme for the regional climate model, RegCM2. Off-line tests of coupled
CERES-BATS indicated that strong responses (of plant height, growth of
leaf area index, and surface radiative fluxes) to different temperature and
precipitation conditions were found. Coupling of the interactive surface
scheme with RegCM2 has been completed. RegCM2, with the coupled
surface package, has been run for the domain of the Great Plains of the
US to determine the effect of the growing vegetation on surface fluxes and
local climate.

The model was run using European Centre for Medium Range
Forecasting (ECMWF) boundary conditions for 1991, a normal year, and
1988, a dry year. Results indicate that for 1988 large differences occur
between the non-interactive run and the interactive run. With the
interactive growth and development module, the simulated climate is
warmer and drier than in the default run, and closer to the observed
climate [ Contour Plot Showing July Mean Difference in Air Temperature
for 1988 ]. Differences in 1991 were less striking [ Contour Plot Showing
July Mean Difference in Air Temperature for 1991 ]. These results indicate
that including growth and development of vegetation in a climate model
can have important effects on the simulated climate. Two articles on this
research are in press in the Journal of Climate. This work formed part of
the ESIG contribution to CMAP.

[ Top of Page ]

 

Effect of Changed Climate Variability
on Simulated Crops and Ecosystems
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While most studies of the impacts of climate change on resource systems
and ecosystems have examined the effect of mean change in climate, it is
widely believed that changes in variability of climate, in addition to the
mean, can have substantial effects. This issue is becoming more
important as we learn more about how climate variability may change in
the future. During FY99, Mearns and colleagues examined the possible
additional effects of changes in variability on these systems.

A variant of the daily weather generator of Richardson (1981) was
modified for these studies. By manipulating the parameters of the
generator, changes in the variance (daily and interannual) of time series
of temperature and/or precipitation may be produced. In FY96, 97, 98, and
99, Mearns, with colleagues at the Goddard Institute for Space Studies
(GISS) and Larry McDaniel, published several papers on the effect of
variance changes of temperature and precipitation on simulated crop
yields. Much of this work used locations in the Great Plains and primarily
considered continuous and fallowed wheat cropping. These studies
established the importance of considering changes in both the mean and
variability of climate on simulated crops. Additional studies were
performed in FY00:

Mearns, with Cynthia Rosenzweig and Richard Goldberg (NASA
Goddard, New York) continued research on the effect of changes
in variability of climate on simulated crop yields at other locations in
the Great Plains and mid-West. They have applied time series of
temperature and precipitation with changed variances to CERES-
corn and CROPGRO-soybean models. Results so far indicate that
increased variance of temperature and precipitation cause
substantial decreases in yield, while decreases in variability cause
only slight increases in yield [ The effect of variance changes of
temperature and precipitation on simulated corn yield at three
locations in the central U.S. ]. They have begun applying changes
in variance from two major AOGCMs, the NCAR PCM and that of
GISS, for the region of the Midwest and Great Plains to these crop
models for the end of the twenty-first century.
With Marta Vinocur (National University of Redo, Cordoba,
Argentina) Mearns has investigated simulated peanut crop
responses to climate variability in Cordoba, Argentina. Using
PeanutGRO, they explored the effects of different combinations of
mean and variance changes of temperature. They found that the
crop model was sensitive to both mean and variance changes, but
that increases in temperature variance substantially exacerbated
decreases in yield and greatly increased the likelihood of crop
failures. They are currently exploring the causes for these crop
model responses. Several conference preprints were produced
during FY00 on this work (Vinocur and Mearns, 2000; Vinocur et
al., 2000).
A project studying the impact of variability changes on
forest/ecosystems in the Northwestern United States funded by
NSF and in collaboration with scientists at U Washington and
Oregon State U, has been completed. Changes in variance of
precipitation were applied to the MAPPS biome model for locations
in Oregon. Preliminary results indicate that variance increases lead
to decreased leaf area index, while decreases in variability result in
slight increases. The effect is much more striking when the version
of the model using daily climate input is used in contrast to the
version using monthly climate input. A paper describing these
results is in preparation.

[ Top of Page ]
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El Niño and Statistics

The general goal of this research is to examine historical connections
between statistics and atmospheric science and draw lessons for future
multidisciplinary collaborations. During the past fiscal year, Katz wrote a
paper on a little-appreciated connection between El Niño and statistics. In
this paper, the research of Sir Gilbert Walker, noteworthy for contributions
to both statistics and atmospheric science, is reviewed.

[ Top of Page ]

 

Extreme Value Theory

The general goals of this research are to develop improved statistical
methodology for climate variability, climate change, and impacts involving
extreme events. Specific topics include: extreme events and climate
change, stochastic models for damage from extreme weather, and
statistical downscaling of extremes.

Extreme Events and Climate Change: In collaboration with Philippe
Naveau (NCAR/GSP), Richard Katz continued work on a review of the
use of the statistical theory of extremes as applied to climate change and
its impacts. Evidence is increasing that climate variables (e.g.,
precipitation), related variables (e.g., streamflow), and impact variables
(e.g., economic damages) all have distributions with heavy upper tails.
Yet, this characteristic is not taken into account in statistical analysis of
extremes (e.g., trend detection).

Stochastic Models for Damage from Extreme Weather: In collaboration
with Roger Pielke, Katz continued work on a stochastic model for
economic damage associated with extreme weather events, such as
hurricanes. Research during the past year focused on more firmly
establishing that the damage from individual hurricanes has a heavy-tailed
distribution.

Statistical Downscaling of Extremes: This topic is a new thrust with the
FY00 fiscal year. Although there has been much work on statistical
downscaling as well as on statistical modeling of extremes, this effort is
the first to make use of the statistical theory of extreme values in
downscaling. It involves collaboration with Marc Parlange (Johns Hopkins
U).

[ Top of Page ]

 

Flood Loss Data Reanalysis

Roger Pielke Jr., Mary Downton, Zoe Miller and Roberta Klein continued
work on a NOAA/OGP project (begun in FY98) on "Understanding
Damaging Floods in the United States: Data Reanalysis and Correlation
with Precipitation Trends," to create an improved historical flood loss data
set. They have begun an assessment of climate indicators and damage
trends. The completed flood base will include at least (1) national flood
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damages 1902-present; (2) flood damages by state, 1955-present; (3)
flood damages by watershed, 1933-1974 or later; (4) flood damages by
National Weather Service district, 1933-1974 or later. Preston Heard
(SOARS student) completed a pilot study in summer 2000 to assess
whether an ENSO signal can be detected in California flood damage data.
This study was the first step in the precipitation correlation phase of the
project. The project will continue through FY01 with a report available in
late 2001.

[ Top of Page ]

 

Methods for Assessing Economic Value
of Weather and Climate Forecasts

The goal of this research is to evaluate methodology for quantifying the
economic value of imperfect weather and climate forecasts. During the
past year, Richard Katz continued work on a review of Bayesian decision-
theoretic studies of the economic value of imperfect weather and climate
forecasts (i.e., prescriptive approach). A Web site that categorizes recent
case studies of the value of weather and climate forecasts continues to be
maintained and updated as well.

[ Top of Page ]

 

Other Changed Climate and Crop/Ecosystem Projects

Linda Mearns, Justin Wettstein (U Washington), and Larry McDaniel, in
collaboration with Allan Auclair (Rand Corporation, Washington, DC)
continued their NOAA study of the effects of climate variability on forest
dieback in the northeastern United States. In FY00, they have focused on
analyzing the relationships between the North Atlantic Oscillation
(NAO)/Arctic Oscillation (AO) and local temperature conditions. They found
an intensification of spatial patterns of contrasts in winter maximum and
minimum temperature in extreme phases of the AO. For example, an
extreme positive AO index winter had minimum temperatures 2.5 degrees
C warmer in the southwest portion of the Northeast, and .5 degrees C
cooler in the Northeast, compared to the extreme negative AO index.
Important variations in the daily variance of temperature were also found.
A paper describing results is in preparation for submission to the Bulletin
of the American Meteorological Society.

Mearns continued the study of the effect of climate change on wheat
yields in Italy with Carlo Pona (Agency for New Technologies, Energies,
and Environment, Italy [ENEA]). In this case, the effect of both a high
spatial resolution climate change scenario (required for a land mass as
small as Italy) and changed variance of climate in the future are being
investigated. Climate change scenarios for Italy have been generated from
output of the RegCM2 European runs. Numerous sensitivity analyses with
CERES-wheat have been performed for locations in Italy; crop model runs
with mean climate change scenarios throughout Italy have been made;
and the effects of changes in daily and interannual climate variability are
being examined at selected stations.

[ Top of Page ]
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Prediction in the Earth Sciences

In modern society, prediction serves two important
goals: (1) as a test of scientific understanding, and (2)
as a potential guide for decision making. Calls for
prediction as a basis for environmental policy making
suggest confusion about these two motives for why we
predict. Prediction: Science, Decision-Making and the
Future of Nature is the culmination of two workshops
and papers from ten case studies, ranging from
asteroid paths to climate change to nuclear waste
disposal. The volume was edited by Dan Sarewitz (CSPO, Columbia U),
Roger Pielke Jr., and Radford Byerly (US House Science Committee,
retired) to help refine the case histories and view the prediction problem in
a more coherent way. This book provides insight into the promise and
limitations of prediction as a tool for decision-makers, explores alternatives
to prediction, presents fresh perspectives about the interface between
science and environmental decision making, and makes recommendations
to increase the likelihood of effective decision making.

[ Top of Page ]

 

Regional Climate and Crops in the Great Plains

Linda Mearns, along with Larry McDaniel, Elena Tsvetsinskaya (U
Nebraska-Lincoln), Theo Mavromatis (U Florida-Gainesville), William
Easterling (Pennsylvania State U) and Cynthia Hays (U Nebraska-
Lincoln), completed work on a four-year NIGEC (National Institute for
Global Environmental Change) project, "Development of a Nested
Regional Climate Change Scenario with an Application to Crop Models."
The project involved regional climate modeling with RegCM2 by Filippo
Giorgi (International Centre for Theoretical Physics, Italy) and Christine
Shields (CGD), detailed climate model evaluation, and application to crop
models. Each stage of the work focused on some kind of uncertainty
analysis of: (1) spatial scale of climate change; (2) effect of scale
differences on agricultural impacts; and (3) choice of impact model.
Numerous publications have resulted from this work.

A high-resolution climate change scenario (control and doubled
carbon dioxide) was formed using the RegCM2 at 50-km grid point
spacing of the western two-thirds of the United States. A coarse
resolution scenario was formed from the output of the CSIRO
general circulation model, which provided the boundary conditions
for the regional model runs.
They applied the two different scales of climate change scenarios to
the EPIC corn, wheat, and soybean crop models for the GCM grid
boxes in the central Great Plains. We found that the different scale
scenarios produced substantial differences in the impacts of climate
change on these agricultural crops [ Change in Simulated Crop
Yields ]. They also analyzed the spatial patterns of the simulated
yields, and found some important differences in spatial variances
among the treatments. Tempero-spatial statistical models were
developed with the assistance of D. Marx (U Nebraska) and T.
Haas (U Wisconsin, Milwaukee), who is a visitor with the

http://www.islandpress.org/books/Detail.tpl?cart=3073288706165656&SKU=1-55963-776-5
http://www.islandpress.org/books/Detail.tpl?cart=3073288706165656&SKU=1-55963-776-5
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Geophysical Statistics Project at NCAR. Two articles on this work
have been accepted by Climatic Change.

[ Top of Page ]

 

Urban Metabolism

Robert Harriss and colleagues aim to form a Biocomplexity Design Team
for a dialogue to investigate dynamic and complex interactions
fundamental to the co-evolution of cities and the atmosphere. The core
hypothesis is that the continuing, rapid urbanization of the human
population will have a profound influence on the evolving nature of our
global chemical and physical climate systems. The Team will conduct a
series of workshops and a collaborative dialogue that will bring leading
scholars from relevant disciplines together to structure a search for
sustainable urban growth strategies. Our design objective is to accomplish
significant reduction in urban respiration products (e.g., criteria air
pollutants and greenhouse gases) in the coming era of urban growth. The
Team also intends to bring new insights to unresolved issues of local and
regional near-surface air quality management that have plagued most
major cities in the United States for decades. The integrated study design
and modeling tools developed in this incubator project will provide the
basis for understanding the role of urbanization as a driving force in global
atmospheric change.
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Use and Value of Weather Bibliography

This bibliography on the Use and Value of Weather by Pielke, Klein,
Jennifer Oxelson, and Aaron Nutter begins the task of providing a single
resource for published, peer-reviewed articles on the use and value of
weather and climate forecasts. This area is a subset of the broader area
of forecasting in the earth sciences. The bibliographies were put together
based on searches of meteorological and geophysical abstracts, UnCover,
and Dialog@CARL, including several journals: Applied Social Science,
Chemical Safety, Electric Power Data, Federal News Service, and
Thompson Risk Management. The overall list of more than 500 entries is
organized into a set of "sub"-bibliographies in order to facilitate finding
useful information.
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Contains some literature in Portable Document Format (PDF).
To view, download Adobe Acrobat Reader software.

 

Climate Change Policy

Policy History of the US Global Change Research Program. In the
late 1980s, some members of Congress grew increasingly frustrated
with the Bush administration's approach to global climate change policy.
When the administrative development of the US Global Change
Research Program (USGCRP) expanded to the legislative process, it
provided Congress with a convenient opportunity to influence the
Executive Branch to serve Congressional goals. Roger Pielke Jr. tells
the story of the USGCRP in two papers which appeared in Global
Environmental Change in FY00. The central thesis of these two papers
is that how policy makers, administrators and scientists define the role
of science in the policy process is critical to the success or failure of
policies that depend on scientific input. The USGCRP was established
to support policy development; however, rather than forcing a political
consensus, scientific research has been selectively used (and misused)
by opposing camps in the global warming debate to support previously
held positions.

Breaking the Global Warming Gridlock. If
Hurricane Mitch (late 1998) was a public-relations
gift to environmentalists, it was also a stark
demonstration of the failure of the current approach
to protecting the environment, according to
"Breaking the Global Warming Gridlock," Atlantic

Monthly (July 2000) by Roger Pielke Jr. and Dan Sarewitz (Center for
Science, Policy and Outcomes, Columbia U). The authors argue that
disasters like Mitch are a present and historical reality, and they will
become more common and more deadly regardless of global warming.
Underlying the havoc in Central America were poverty, poor land-use
practices, a degraded local environment, and inadequate emergency
preparedness – conditions that will not be alleviated by reducing
greenhouse gas emissions. The resources now aimed at the problem of
global warming create the perfect conditions for international and
domestic political gridlock, but they can have little effect on the human
suffering that so often accompanies it. The authors' goal is to move
beyond the gridlock and stake out some common ground for political
dialog and effective action.

An Evaluation of the Use of Energy Policy to Modulate Future
Climate Impacts. Conventional wisdom on climate change policy is
straightforward: reduce greenhouse gas emissions to avoid the

http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/products/acrobat/readstep2.html
http://sciencepolicy.colorado.edu/homepages/roger_pielke/hp_roger/gridlock/
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increased frequency and magnitude of climate impacts on environment
and society. The proponents of conventional wisdom widely consider
energy policy to be the main policy tool available to decision makers to
intentionally modulate future climate impacts. In "Turning the Big Knob:
An Evaluation of the Use of Energy Policy to Modulate Future Climate
Impacts," Roger Pielke Jr. and Roberta Klein, in collaboration with Dan
Sarewitz (CSPO, Columbia U) challenge the notion that policy makers
should intentionally use energy policy to modulate future climate
impacts. The paper argues that policy makers may well make large
changes in energy policy (and future emissions) without significantly
affecting future climate impacts. In other words, even if a theoretical
case could be made that energy could be used intentionally to modulate
future climate change; other factors will play a larger role in creating
future impacts and are possibly more amenable to policy change. This
paper presents a sensitivity analysis under the assumptions of the IPCC
for the case of tropical cyclones. The paper appeared in Energy and
Environment.

Politics and Climate Change. Evidence is mounting that human
activities are enhancing the naturally occurring greenhouse effect of the
atmosphere, which is generating concern even among previous
skeptics. For those who once doubted the scientific basis of global
warming, the issue is being increasingly viewed as a serious
environmental and economic problem. Michael Glantz wrote a paper for
the February 2000 Calypso Log on "Politics and Climate Change: A
Game of COPs and Robbers," which explains to the lay reader the
relationship of climate change to the earth's dwindling natural resources.

[ Top of Page ]

 

Disaster Diplomacy

The idea behind "disaster diplomacy" is to identify areas of diplomatic
cooperation that might result between national governments in conflict
from concern about natural disasters. A paper written by Michael Glantz
traces the history of climate-related cooperation between the United
States and Cuba, two countries that do not have good diplomatic
relations with each other. It identifies and analyzes areas of present
interaction and conflict, with particular respect to the ENSO cycle and
the extreme meteorological events that they spawn. Glantz concludes
that if there is to be an improved, long-lasting, mutually beneficial
interaction between these two countries with regard to the ENSO
phenomenon, it will have to come as a result of some sort of broad
political rapprochement between the two governments at the highest
levels. The paper, "Climate-Related Disaster Diplomacy: A US-Cuban
Case Study," will appear in the winter issue (XIV) of the Cambridge
Review of International Affairs in December 2000.

[ Top of Page ]

 

Disaster Prevention in the Lower Rio Grande

Robert Harriss is involved in a collaborative project with the Rio Grande
Institute (RGI) and the Texas Natural Resources Information System
(TNRIS). NCAR participates in evaluating and upgrading certain remote

http://sciencepolicy.colorado.edu/homepages/roger_pielke/hp_roger/pdf/2000.07.pdf
http://sciencepolicy.colorado.edu/homepages/roger_pielke/hp_roger/pdf/2000.07.pdf
http://sciencepolicy.colorado.edu/homepages/roger_pielke/hp_roger/pdf/2000.07.pdf
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sensing and information resources available to local Texas communities.
This project is supported by a cooperative agreement that RGI
maintains with the Federal Emergency Management Agency (FEMA).
The geographic focus of the project is on communities within or near
the countries of Willacy, Cameron, Hidalgo, Starr, Zapata, Webb, and
Val Verde in the Texas-Mexico border region.

Harriss and colleagues are working with local, state, and federal
agencies in the study area to assess and evaluate the geographic
information resources and information management capability of local
communities. A further focus will be on the application of the findings to
the development of local and regional disaster-mitigation action plans.
NCAR will perform this research in a collaborative partnership with
TNRIS. Special attention will be paid to training needs, GIS
(Geographical Information Systems) and remote sensing applications,
and interagency cooperation on meeting information needs, as well as
coordination with the Transboundary Resources Information
Management System (TRIMS). A report, jointly authored by TNRIS and
NCAR, will be prepared in FY01 for RGI and the participating
communities. The report will support the design of a distributed remote-
sensing and GIS capability that assists communities in disaster
prevention planning and implementation.

[ Top of Page ]

 

El Niño and La Niña

The periodic warming and cooling of sea surface
waters in the central and eastern equatorial Pacific
Ocean spawn extreme climatic events such as
droughts, hurricanes, and floods worldwide. The
best known of these phenomena is El Niño, but the
equally serious consequences of its lesser-known
counterpart, La Niña, are now being identified as a
result of the 1998-2000 La Niña event. Scientists
around the globe are studying these interactions
between the ocean and atmosphere. Michael

Glantz completed a second edition of his 1996 book on El Niño,
expanded to include new chapters on such topics as the 1997-98 El
Niño, the 1998-2000 La Niña, and the media attention generated by
these two events. The second edition, Currents of Change: Impacts of
El Niño and La Niña on Climate and Society, was released in the
United States in November 2000. Glantz also submitted a 400-page
manuscript to the United Nations University Press, "Facts and
Speculation about La Niña and Its Societal Impacts." This manuscript is
based on the La Niña Summit held at NCAR in July 1998. New
chapters were solicited from other researchers.

Previous research has shown that Atlantic hurricane landfalls in the
United States have a strong relationship to the ENSO cycle. A paper
written by Roger Pielke Jr., "La Niña, El Niño, and Atlantic Hurricane
Damages in the United States," in collaboration with Chris Landsea
(National Hurricane Center, NOAA), compares the historical record of
La Niña and El Niño events with a data set of hurricane losses. A
significant relationship is found between the ENSO cycle and U.S.
hurricane losses, with La Niña years exhibiting much more damage.
Used appropriately, this relationship is of potential value to decision
makers who are able to manage risk based on probabilistic information.

http://www.isse.ucar.edu/currents2.html
http://www.isse.ucar.edu/currents2.html
http://www.ccb.ucar.edu/lanina
http://www.isse.ucar.edu/HP_roger/pdf/bams8010.pdf
http://www.isse.ucar.edu/HP_roger/pdf/bams8010.pdf
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This paper appeared in the Bulletin of the American Meteorological
Society and is available on line. Pielke also completed a chapter in an
edited book on El Niño (Changnon, 2000), "Policy Responses to El Niño
1997-1998: Implications for Forecast Value and the Future of Climate
Services." This chapter reviews policy responses to the seasonal
climate forecasts for this event.

[ Top of Page ]

 

Extreme Events

EPRI (Electric Power Research Institute) Report on Damaging
Floods. Because flood policies are often based on an interpretation of
the causes and impacts of floods, policy makers are hampered by a
lack of specific knowledge of the causes and consequences of flood
impacts. As part of a series of studies seeking to improve the
understanding of damaging floods, this report by Pielke, Mary Downton,
and Zoe Miller, in collaboration with colleagues from the Illinois State
Water Survey, presents the results of an intensive prototype case study
that looked at two basins in Iowa (Skunk and Raccoon River Basins) to
document and explain the factors underlying historical flood damage.
Few analyses have sought to explain past patterns in flood damage for
specific river basins. The report will be available from EPRI in FY01.

Extreme Events: Developing a Research Agenda for the Twenty-
First Century. Extreme events are emerging as a unifying theme in
scientific research. Investigations into complex systems yield increasing
evidence that system evolution is strongly controlled by extreme events,
which appear to be on the upswing. Scientific and societal interest in
extreme events is converging. Roger Pielke Jr., with Dan Sarewitz
(CSPO, Columbia U), organized a National Science Foundation-
sponsored workshop 7-9 June 2000 at NCAR in Boulder, Colorado. The
overarching objective of the workshop was to reconsider research on
phenomena traditional defined as "natural hazards," "surprises," and
"low probability" in terms of a more unified perspective, focused on
society's needs for useful information from scientific research.

Extreme Weather Sourcebook Year 2001 Update. The Extreme
Weather Sourcebook was first created in 1998 by Pielke et al. to
provide quick access to data on the cost of damages from hurricanes,
floods, and tornadoes in the United States and its territories. The
Sourcebook is being updated in 2000 by Pielke and Klein to include
data through 1999 on these extreme events in constant 1999 dollars,
simplifying comparisons among extreme-weather impacts and states or
regions. New additions to the Sourcebook include data on lightning,
hail, thunderstorms, heavy rainfall, wind storms, and winter storms. The
report will be issued in early 2001 with the assistance of the American
Meteorological Society and UCAR.

Hurricane Damages. In late October 1998, the remnants of Hurricane
Mitch stalled over Honduras and Nicaragua, killing more than 10,000
people and causing billions of dollars in damages. While Central
America and the Caribbean have a history of natural disasters, the
fatalities and destruction caused by Mitch were the greatest in several
decades, prompting questions such as: What accounts for the extent of
these losses? Is Mitch a harbinger of future disasters? What might be
done in response? Roger Pielke Jr. and Roberta Klein, in collaboration
with Chris Landsea (National Hurricane Center, NOAA) and others in

http://www.isse.ucar.edu/extremes/index.html
http://www.isse.ucar.edu/extremes/index.html
http://www.isse.ucar.edu/sourcebook/index.html
http://www.isse.ucar.edu/sourcebook/index.html
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Cuba, seek to shed light on these questions by examining the historical
and geographic context of hurricane vulnerability in Latin America and
the Caribbean. They examined trends in economic and other societal
factors that increase vulnerability to hurricanes and included a case
study of normalized hurricane losses in Cuba.

Michael Glantz and Dale Jamieson (Carleton College, Northridge,
Minnesota) prepared a paper on Hurricane Mitch and Honduras, raising
some of the ethical issues that surround the decision of whom to help,
when, and how to help in the wake of such a human tragedy. Honduras,
at the time of Hurricane Mitch, was the fourth-poorest country in Latin
America. The devastation wrought by Hurricane Mitch should serve as a
catalyst for governments in the region and the donor community to
reconsider how best to design, implement, and integrate development
and disaster relief strategies. This paper addresses considerations about
the conflicts between intra-generational and inter-generational issues
and briefly discusses the notion of "leapfrog" development, followed by
a discussion of persistent global inequities. The paper will appear in
FY01 in a special issue of Risk Analysis (editors David Okrent and Nick
Pidgeon), "Societal Response to Hurricane Mitch and Intra- vs. Inter-
Generational Equity Issues: Whose Norms Should Apply?"

Precipitation and Damaging Floods. The poor relationship between
what climatologists, hydrologists, and other physical scientists call
"floods" and those floods that actually cause damage to life or property
has limited what can be said about the causes of observed trends in
damaging floods. A paper by Roger Pielke Jr. and Mary Downton, which
appeared in the October 2000 issue of the Journal of Climate, presents
a conceptual framework for the systematic assessment of the factors
that condition observed trends in flood damage. It assesses the role of
precipitation variability in United States damaging floods. Three different
measures of flood damage (absolute, per capita, and per-unit wealth)
each lead to different conclusions about the nature of the flood problem.
This study indicates that the growth in total damage in recent decades
is related to both climate factors and societal factors.

Storms. Although storms are a constant
condition of life on earth, their impacts on
society and the environment are not always
manageable. As a result, societies seek to
reduce their vulnerability to storms, although
these responses can actually exacerbate
vulnerability. Storms Volumes I and II, edited by
Pielke in collaboration with Roger Pielke Sr.
(Colorado State U) include papers from
academics from around the world who discuss
storm science and social vulnerability, tropical cyclones, extratropical
cyclones, mesoscale convective systems, and other storms. Detailed
accounts of storms in the United States, Canada, Cuba, China,
Australia, India, Russia, Vietnam, Brazil, and Mexico are included.
Robert Serafin contributed a paper to the volumes, "Progress in
Understanding Windshear and Implications on Aviation."

[ Top of Page ]

 

US Weather Radar

The NEXRAD (Next Generation Doppler Weather Radar) system is now

http://www.isse.ucar.edu/storms/index.html
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operational within the 50 states, as well as Puerto Rico and Guam. This
technology has been enthusiastically received by weather forecasters in
all regions and climatic regimes of the country. Further improvements to
the system will greatly enhance its capabilities for the future. At the
same time, it is appropriate to look to the future and to begin planning
for the successor to NEXRAD. Robert Serafin and James Wilson
(NCAR/ATD) prepared a paper, "Operational Weather Radar in the
United States: Progress and Opportunity" to address these issues,
which appeared in the Bulletin of the American Meteorological Society
in March 2000.
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Aral Sea Encyclopedia Contribution

Michael Glantz made an invited contribution to the Encyclopedia of
Global Environmental Change, a five-volume set to be published by
John Wiley and Sons that will be linked directly to its own Web site. The
editors of the encyclopedia are Ted Munn (Editor-in-Chief, U Toronto,
Canada) and Mostafa Tolba (Volume Editor, International Center for
Environment and Development, Egypt). Glantz's contribution describes
the Aral Sea and its demise as the worst human-caused environmental
disaster of the twentieth century.

[ Top of Page ]

 

Case Studies of Forecast Value Web Site

A Web site that categorizes recent case studies of the value of weather
and climate forecasts is maintained and updated by Richard Katz.
Originally developed by Shelly Knight (intern, U. Colorado, now
NCAR/RAP), its scope is focused on prescriptive studies that obtain
quantitative estimates of forecast value.

[ Top of Page ]

 

Climate Affairs Program Development

Michael Glantz has continued development of the
Climate Affairs notion during FY00. He has given
several presentations and seminars and held
discussions at various universities in the United
States and overseas. For example, in the United
States Glantz has discussed the Climate Affairs

notion with the City University of New York (CUNY) and Columbia
University. Glantz also published an article, "Climate Affairs as a Next-
Generation Environmental Science," with co-author Zafar Adeel (UN
University, Tokyo) in Global Environmental Change. Given the

http://www.isse.ucar.edu/HP_rick/esig.html
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tremendous impact that climate has on society and the environment, an
academic program in Climate Affairs can help to prepare the next
generation of researchers with a better understanding of research,
application, and policy that centers on climate and climate-related
issues. Glantz and Tom Windham (NCAR/SOARS) visited historic black
colleges and universities (HBCUs) to discuss Climate Affairs program
development. Glantz also submitted a proposal to prepare a "primer" on
Climate Affairs to Island Press entitled "Climate and Social Dynamics."
Glantz is also working the United Nations University (Zafar Adeel,
Tokyo) and Michael Coughlan (WMO, Geneva) to develop a major
proposal on Climate Affairs in developing countries. Their goal is to
"educate the educators" about how climate influences human activities
in their country.

[ Top of Page ]

 

Clim-Econ Discussion List

The Economics of Climate Variability and Global Change list (Clim-
Econ) is a moderated electronic discussion group, created and
managed by Kathleen Miller, which serves to facilitate interdisciplinary
discussion on the economic aspects of climate variability and change.
The initial subscribers included the participants in the Institute on the
Economics of the Climate Resource held at NCAR in June 1995. The
list currently has more than 500 subscribers from around the world,
including individuals with a variety of backgrounds and professional
affiliations.

[ Top of Page ]

 

El Niño Overview Publication

Michael Glantz prepared a chapter in a book edited by David Halpern
(Jet Propulsion Laboratory/NASA), Satellites, Oceanography and
Society (Halpern, 2000). This chapter, "Why Care about El Niño and La
Niña?" gives a concise overview of many attributes of these events for
presentation to various audiences, from university students to
researchers in other disciplines, to policy makers, and to the public. It
serves as a stand-alone model for use by educators to explain the El
Niño phenomenon to multidisciplinary audiences in user-friendly terms.

[ Top of Page ]

 

ENSO Signal

NOAA's Office of Global Programs
announced in December 1999 that
ESIG would assume responsibility for
the ENSO Signal, a quarterly newsletter that has educated and informed
those interested in the ENSO cycle and its impacts on ecosystems and
societies. During FY00, Michael Glantz and Managing Editor D. Jan
Stewart produced three issues of the ENSO Signal. NOAA/OGP will

http://csf.colorado.edu/clim-econ/
http://www.elsevier.com/inca/publications/store/6/2/1/0/4/3/
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continue to provide funds for dissemination of the newsletter. It remains
available in hard copy and an electronic version.

[ Top of Page ]

 

Exploring the Concept of Climate Surprise

Although long-term, incremental changes in climate can have serious
consequences, it is usually the extreme, surprising events that cause
the most damage to human health and property. David Streets
(Argonne National Laboratory) and Michael Glantz prepared an article
based on their earlier climate surprises study to examine the concept of
climate surprise and its implications for environmental policy making.
The paper, "Exploring the Concept of Climate Surprise," was published
in Global Environmental Change in FY00.

[ Top of Page ]

 

Geophysical Statistics Project (GSP)

Richard Katz serves as co-Principal Investigator, along with Joseph
Tribbia (NCAR/CGD) and Douglas Nychka (NCAR/GSP) on a five-year
grant (renewal started in FY99) from the NSF Division of Mathematical
Sciences for a Geophysical Statistics Program at NCAR. Nychka serves
as the project leader of GSP. The FY00 accomplishments of GSP are
included under the section for the Climate and Global Dynamics
Division.
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Handbook of Weather, Climate, 
and Water, Societal Aspects Volume

Several members of ESIG have contributed to a special volume
(Societal Aspects) of the Handbook of Weather, Climate, and Water.
This is the first time that such a volume has been included in this
Handbook. Michael Glantz served as the Volume Editor and he, Pielke,
and Miller each contributed a chapter to this volume, expected to be
published in mid-FY01.

[ Top of Page ]

 

Network Newsletter

Now in its sixteenth year, this international, multidisciplinary newsletter
has witnessed continued growth in its mailing list (now over 3,500
recipients, limited only by the cost of postage). Glantz and Stewart have
continued to work on networking research centers, nongovernmental
organizations (NGOs), universities, institutes, government agencies, and

http://www.cgd.ucar.edu/stats/
http://www.cgd.ucar.edu/asr00/
http://www.cgd.ucar.edu/asr00/
http://www.isse.ucar.edu/newsletter_archive.php
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individuals dealing with climate-related impact assessments by
producing the quarterly, climate-related impacts Network Newsletter.
Approximately 50 percent of the recipients are in North America, and 50
percent are international. The Network Newsletter has been produced
quarterly since 1985 in its paper edition. The newsletter was put on line
in FY96. NOAA's Office of Global Programs has contributed funds to
continue the production of the newsletter for FY01.
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Societal Aspects of Weather Web Site

The Societal Aspects of Weather Web site has been developed over the
past several years by Roger Pielke Jr., with assistance in 2000 from
Jennifer Oxelson and Roberta Klein, in order to facilitate, encourage,
and support the formation of a researcher/user partnership and
community of people involved in studying the societal aspects of
weather. It serves as a central clearinghouse for on-line resources on
this topic and provides needed tools for increased interaction between
researchers and users of weather information. It is expected that the
primary users of the group will be researchers in weather and societal
aspects of weather, producers of weather information and/or forecasts,
and other users of weather information. For the site to succeed, users
must take part in its continuing development and content by requesting
items, additions, and developing resources.

[ Top of Page ]

 

Weather Policy Resource Guide Electronic Forum

Weather policy has two interrelated components. One is "policies of
weather research and decision making." (This includes government
policies about weather research, forecast operations, etc.) The other is
"weather research for decision making." (This refers to the connection
between research and the actions taken in preparation for and response
to weather.) The purpose of this list-serv is to provide a forum for
discussion and communication among those interested in the
educational and research aspects of atmospheric science policy.

[ Top of Page ]

 

WeatherZine

The WeatherZine electronic newsletter was
developed by Roger Pielke Jr. as a bimonthly,
on-line, and email-distributed newsletter for the
Societal Aspects of Weather Web site. It
contains a summary of recent additions to the
site (and links to relevant sections), along with

editorials, news, events, and announcements of interest to the
community. As of FY00, more than 700 people have subscribed, and
many others are reached via the Web and through news groups.

http://www.isse.ucar.edu/socasp/index.html
http://www.isse.ucar.edu/socasp/forms/policy.html
http://www.isse.ucar.edu/socasp/zine/index.html
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Enhancing Productivity and
Resilience of Natural Resources

[ Climate Variability and Agriculture in the Southeast United States ]
[ Energy Efficiency of Businesses ]

[ IPCC (Intergovernmental Panel on Climate Change) Working Groups ]
[ Transboundary Fisheries: Pacific Salmon ]

[ Uncertainty Analysis for Climate Change and Its Impacts ]
[ Water Resources and Climate Change ]

[ Will Tropical Forests Survive the Twenty-First Century? ]
[ US National Assessment ]

[ Yangtze Delta in China as Evolving Metro-Agro-Plex ]

 

Climate Variability and Agriculture
in the Southeast United States

Research on three overlapping multi-year projects
(NASA/USEPA/USDA) has continued by Linda Mearns, Richard Katz,
Larry McDaniel, Elena Tsvetskinskaya, Gregory Carbone (U South
Carolina), Bette Walter-Shea (U Nebraska), and William Easterling
(Pennsylvania State U). Regional climate modeling and conditioned
stochastic modeling form the basis of several different types of climate
change scenarios. Remote sensing, crop and economic model, and
spatial scaling analysis make up the other elements of the projects.
Major accomplishments in the projects during FY00 include:

Production runs of six different crop models with and without
direct CO2 effects and with adaptation, using a baseline climate
data set and the two different resolution climate scenarios on a
baseline grid of 0.5 by 0.5 degrees, calculation of percentage
changes in yield (from baseline), and comparison of these for the
coarse and fine scenarios;
Application of an additional cotton model, GOSSYM;
Application of complex spatial statistics to determine significance
of contrast in mean and spatial patterns of yields;
Production of two different resolutions scenarios for the rest of
the United States (with a coarser baseline grid);
Application of the yield results to an agricultural sector model
(ASM);
Advanced work on remotely sensed AVHRR and SPOT data; and
Analysis of observed temperature and precipitation data sets in
the Southeast United States for development of stochastic
models conditioned on the Bermuda High Index. (For more
information, see the last paragraph in this section on "Statistical
Downscale of Weather Generators."

Highlights of Results: We found that significantly different changes in
most yields resulted from the two different scenarios, when calculated
on the common 50-km grid of the regional climate model for the case of
climate change only, climate change plus CO2, and adaptation effects [
South East Mean Dryland Yield Comparisons ]. In the climate-change-
only case, for most crops, yield decreased for the two scenarios, but
decreases were greater when determined from the regional climate
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scenario [ Simulated Yields For Dry Land Corn ]. Mearns and
colleagues then aggregated the yield results to the economic units
(usually states) required for use in the ASM and found that for some
states the significantly different results persisted. The economic model
was run for the base case and for the two climate-change-plus-direct-
CO2 cases.

For the country as a whole, the coarse-scale scenario resulted in
increased total surplus for the agricultural sector ($2.55 billion), but the
fine-scale scenario produced a small decrease (-$0.16 billion). Regional
index numbers for the total value of production, which is a measure of
economic activity within the regions, show interesting contrasts across
the regions, based on the scenarios [ Regional Index Numbers for Total
Value of Production ]. The southeast and Appalachian regions show the
largest decreased in activity for both scenarios, but the decrease with
the fine-scale scenario is much larger. Results indicate that the scale of
climate change scenario substantially affects the simulation of changes
in crop yields on various levels of spatial aggregation. These results
further confirm the earlier results of Mearns et al. (1999, 2000), but for a
larger region and a greater variety of crops. Moreover, Mearns and
colleagues have demonstrated that these contrasts in changes in yield
are substantial enough to affect the results of an agricultural economic
model, both on national and regional levels.

Statistical Downscale of Weather Generators: The goal of this
research is to develop improved statistical methodology for generating
climate change scenarios at local/regional spatial scale and on daily
time scales conditional on large-scale circulation patterns. In
collaboration with Marc Parlange (Johns Hopkins U) and Claudia
Tebaldi (formerly NCAR/GSP), Richard Katz continued work on the
development of stochastic weather generators for locations in Southeast
United States conditional on indices of large-scale atmospheric/oceanic
circulation (especially the so-called Bermuda High). During the past
year, innovative statistical methods were developed to better identify
which aspects of daily weather variables (e.g., means, variances, and
autocorrelations) depend on the indices.

[ Top of Page ]

 

Energy Efficiency of Businesses

John Firor is involved in a joint project with colleagues at the University
of Colorado-Denver that aims at educating CEOs of large Colorado
companies concerning the opportunities for increasing profits by
becoming more energy efficient. This process also decreases the
country's emissions of greenhouse gases. With a grant from the Energy
Foundation, the project retained the services of an energy efficiency
expert to work with the companies to ascertain their needs and to
recommend next steps. Ten companies have agreed to participate in
the program. The project also expects that the demonstration of
success by these companies will enlighten the Colorado congressional
delegation concerning the existence of "non-regret" or "win-win"
opportunities for decreasing greenhouse gas emissions.

[ Top of Page ]
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IPCC (Intergovernmental Panel on Climate Change)
Working Groups

Kathleen Miller and Stewart Cohen (Environment Canada) are co-
Convening Lead Authors of the chapter on "North America," for IPCC
Working Group II, Third Assessment Report (to appear in FY01), which
provides an assessment of potential climate change impacts in the
United States and Canada. Miller has written sections of the chapter,
helped to coordinate responses to reviewer comments, and collaborated
with the lead authors to complete the final revisions on this chapter.

Linda Mearns is co-convening Lead Author of Chapter 13, "Climate
Scenario Development" with Michael Hulme (U East Anglia, Norwich,
UK) in the Working Group I report of the IPCC Third Assessment
Report (to appear in FY01). This chapter acts as an important bridge
between the climate science of Working Group I and the Climate
Impact Science of Working Group II. She is also a Lead Author of
Chapter 10, "Regional Climate Analysis," of the Working Group I
Report, which assesses regionalization techniques such as statistical
downscaling, regional climate modeling, and stretched GCM grid
techniques. A paper on the regional results of new OGCM projections is
in preparation to Nature. Mearns is also a contributor to Chapter 9,
"Climate Change Projections." In Working Group II, she is a Lead
Author of Chapter 3, "The Development and Application of Scenarios in
Climate Change Impact, Adaptation and Vulnerability Assessment." This
is another new chapter for the Third Assessment Report, which
discusses and integrates all types of scenarios needed for performing
climate change impacts and integrated assessments. It acts as the other
half or the bridge between Working Groups I and II. During FY00, the
second, third, and final drafts of these chapters were completed.

Both Miller and Mearns traveled extensively during FY00 in support of
the IPCC. Mearns also continued her participation on the IPCC Task
Group for Formation of Climate Change Scenarios for Impacts
Assessment. This group develops guidance material for the use of
climate change scenarios and maintains the Data Distribution Center,
from which impacts scientists can obtain a range of state-of-the-art
global climate change scenarios.

[ Top of Page ]

 

Transboundary Fisheries: Pacific Salmon

Kathleen Miller is the co-Principal Investigator of this NOAA/OGP-
funded project, working with Robert McKelvey (Professor Emeritus,
Mathematics, U. Montana) and Gordon Munro (Professor Emeritus,
Economics, U. British Columbia). Pacific salmon are anadromous fish
that cross state and international boundaries in their oceanic migrations.
The history of attempts by the United States and Canada to
cooperatively manage their respective salmon harvests suggests that
environmental variability may complicate the management of such
shared resources. Miller published one paper during FY00 in Climatic
Change, "Pacific Salmon Fisheries: Climate Information and Adaptation
in a Conflict-Ridden Context," describing the history and sources of the
conflict. Miller and colleagues prepared another paper that draws
lessons from the recent period of turmoil to identify strengths and
weaknesses in the new abundance-based management approach, and
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to suggest avenues for further negotiations to secure more rational
management of Pacific salmon resources. This paper, "Climate,
Uncertainty and the Pacific Salmon Treaty: Insights on the Harvest
Management Game," will be published in FY01 in Proceedings of the
International Institute of Fishery Economics and Trade.

[ Top of Page ]

 

Uncertainty Analysis for Climate Change and Its Impacts

The goal of this research is to review tools that have been employed in
performing uncertainty analysis for climate change scenarios and impact
studies. Richard Katz's working during the past year focused on
identifying recent developments in statistics that could enable more full-
fledged uncertainty analyses to be performed as part of integrated
assessments of climate change and its impacts.

[ Top of Page ]

 

Water Resources and Climate Change

Columbia River Water Resources. Global climate change could have
significant impacts on natural resource ecosystems. Kathleen Miller,
along with collaborators at Environment Canada (Vancouver, British
Columbia) and the University of Washington, completed a project during
FY00 designed to examine scenarios of global climate change and
resource management in the Columbia River Basin. Scenario changes
in natural streamflow were estimated using a basin hydrology model.
The authors also held interviews with water managers and other
stakeholders in the Canadian portion of the basin. A paper appeared in
the June 2000 issue of Water International as a result of this project
(Cohen et al.).

Great Plains Water Resources. Climate change in the Great Plains
region may have profound effects on agricultural users, aquatic
ecosystems, and urban and industrial users alike. The potential impacts
of climate change include changes in winter snowfall and snowmelt,
growing season rainfall amounts and intensities, minimum winter
temperature, and summertime average temperature. The combined
effect of these changes in weather patterns and average seasonal
climate will affect numerous sectors critical to the economic, social, and
ecological welfare of this region. Miller and colleagues have published a
paper in the December 1999 Journal of the American Water Resources
Association, "Potential Climate Change Impacts on Water Resources in
the Great Plains" (Ojima et al.). This paper calls for research to better
address the current competition among the water needs of agriculture,
urban, and industrial uses, as well as the effect of climate change on
the natural ecosystems of the Great Plains.

Water Resources in the Intermountain West. The climate of the West
continues to play a role in the developing western economy. Much of
the West is arid, and climate is one factor attracting a new wave of
migration into the region. However, limited water supplies create
tensions between the "old West" that was built on irrigated agriculture
and the "new urban West." Miller has submitted a paper, "Climate and



ESIG Annual Scientific Report 2000: Enhancing Productivity and Resilience of Natural Resources

http://www.isse.ucar.edu/asr00/enhancing.html[7/6/2015 2:04:01 PM]

Water Resources in the West: Past and Future," which will be included
in a special issue of Journal of the West on Climate in the West, edited
by Kenneth Dewey (U Nebraska), to appear in FY01. This paper
discusses the role of climate and streamflow characteristics in the
historical development of water resources in the western United States,
and the challenges presented by changing demands on water resources
coupled with the possible impacts of climate change. Miller and Steven
Gloss (U Wyoming) have also prepared a paper on "Climate Variability
and Water Resources in the Interior West: Social, Policy, and
Institutional Issues," which has been submitted for publication by Island
Press. This paper deals with climate variability in the region over the
past several decades. The authors argue that research on effective
policy and institutional arrangements is necessary to take advantage of
recent scientific and technical advances in predicting the nature and
extent of climate variability.

[ Top of Page ]

 

Will Tropical Forests Survive the Twenty-First Century?

The need for accurate estimates of forest cover and of forest
fragmentation is a critical issue for developing countries such as Costa
Rica, which holds between 4% to 5% of all biodiversity in the world. In
this study, Robert Harriss and colleagues provide comprehensive and
accurate estimates of forest cover for Costa Rica using LANDSAT-5
Thematic Matter satellite scenes acquired between 1986 and 1991. This
study concludes that:

In 1991, 29% (~14,000 km2) of the land cover of Costa Rica was
evergreen forest cover. Of that forested area, approximately 30%
is protected by national conservation policies.
Forest loss in a study area representing 93% of Costa Rica's
territory during a five-year period (1986-1991) was 2,250 km2,
and the estimated deforestation rate of ~450 km2 per year or
~4.2% per year of remaining forest cover.
Tropical forests are almost completely eliminated from the moist
tropical and moist premontane forest life zones.
The level of forest fragmentation in remaining forested areas may
be more advanced that previously understood.

[ Top of Page ]

 

US National Assessment

Linda Mearns is a member of the National Agricultural Sector Team, US
National Assessment. During FY00, she gave presentations on the role
of extreme events in agriculture at various team workshops and is a
major contributor to the Report of the Agriculture Sector, particularly the
chapter on climate variability and crops. A paper has been submitted to
Science on the Agriculture Sector results. She is also a member of the
Climate Change Scenarios Writing Team for the Assessment. On a
regional level, she is a member of the Assessments Teams for the
Southwest Region and the Rocky Mountain Basin and Range Region.
On both teams, she has provided advice on development and use of
climate change scenarios and has contributed to both Regional
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Assessment Reports.

[ Top of Page ]

 

Yangtze Delta in China as Evolving Metro-Agro-Plex

A three-year project funded by NASA continued on this subject during
FY00. Linda Mearns, Larry McDaniel, Filippo Giorgi (CGD/Trieste
Institute of Physics, Italy) and Wei Gao (NREL, Fort Collins) worked in
collaboration with Bill Chameides (Georgia Institute of Technology). This
is an international, multidisciplinary research project focusing on the
effects of regional environmental change on agriculture in China, the
most populous and rapidly developing nation in the world. The project
includes the assessment of major pollutants (ground-level ozone,
nitrogen oxides, gaseous sulfur oxides) and their effects on present-day
and future agriculture yields of crops, as well as the effects of
particulate emissions and land-use changes on the regional climate in
China and their concomitant impact on future agricultural yields. Mearns
and colleagues primarily modeled wheat and rice crops for the region,
using CERES and UCLA-YIELD crop models. The CERES wheat and
rice models were validated and tested for locations within the Yangtze
River Delta using data supplied by colleagues at the Jiangsu Academy
of Agricultural Sciences in Nanjing, China. Sensitivity analyses of the
crop model responses to decreased solar radiation have been
performed. Decreases in solar radiation occur in the region due to
heavy sulfate emissions. Results indicate that a ten percent increase
(decrease) in solar irradiance produces about a ten percent increase
(decrease) in simulated wheat yields. A similar linear response was
found for rice (percentage change in crop yields). A paper appeared in
the Proceedings of the National Academy of Sciences during FY00
covering the effects of decreased solar radiation on wheat and rice.
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Contour Plot Showing July Mean Difference
in Air Temperature for 1988

Contour plot showing July mean difference in air temperature for 1988, between
the interactive vegetation run and the control (non-interactive vegetation) run of the
RegCM. Contour from -20 to 19 by 1 (x1)



Contour Plot Showing July Mean Difference in Air Temperature for 1991
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Contour Plot Showing July Mean Difference
in Air Temperature for 1991

Contour plot showing July mean difference in air temperature for 1991, between
the interactive vegetation run and the control (non-interactive vegetation) run of the
RegCM. Contour from -20 to 19 by 1 (x1)



The effect of variance changes of temperature and precipitation on simulated corn yield at three locations in the central U.S.
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The effect of variance changes of temperature and precipitation
on simulated corn yield at three locations in the central U.S.

DEIA = Des Moines Iowa; ININ = Indianapolis, Indiana; GINE = Grand Island, Nebraska; PV
= precipitation variance change case; TV = temperature variance change case; 2* = doubled
variance; .5* = halved variance case.

Percentage Change is the percentage change of the changed variance case compared to the
baseline (no change) case.





Change in Simulated Crop Yields
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Change in Simulated Corn Yields

Change (changed climate yields minus baseline yields) in simulated corn
yields (T/ha) for two different climate change scenarios and two different
crop models: (a) EPIC coarse (CSIRO); (b) EPIC fine (RegCM); (c)
CERES coarse (CSIRO); (d) CERES fine (RegCM); State boundaries are:
Nebraska, Iowa, Minnesota, and South Dakota.

Change in Simulated Wheat Yields

Change (changed climate yields minus baseline yields) in simulated corn
yields (T/ha) for two different climate change scenarios and two different
crop models: (a) EPIC coarse (CSIRO); (b) EPIC fine (RegCM); (c)
CERES coarse (CSIRO); (d) CERES fine (RegCM); State boundaries are:
Colorado, Kansas, and Nebraska.



South East Mean Dryland Yield Comparisons
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South East Mean Dryland Yield Comparisons

Crop Simulated Observed
(T/ha)

CSIRO RegCM CSIRO+ RegCM+ CSIRO+
Adapt

RegCM+
Adapt

% Change

Corn 8.1 -13 -16 0 -2 +7 +6

Rice* 9.6 -16 -19 -3 -5 +2 +6

Sorghum 6.4 -31 -51 -20 -42 -16 -36

Soybean 2.4 -43 -69 -18 -54 +8 -13

Wheat 4.5 -30 -30 -18 -18 -14 -14

*irrigated (paddy)



Simulated Yields For Dry Land Corn
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Simulated Yields For Dry Land Corn

State
Base
Yield
(T/ha)

% Change from Base Yield

CSIRO
330CO2

RegCM
330CO2

CSIRO
540CO2

RegCM
540CO2

CSIRO
540+A RegCM540+A

Alabama 7.6 -10 -5 +5 +9 +14 +20

Arkansas 7.4 -10 -5 +4 +9 +22 +25

Florida 6.3 -18 -7 -1 +10 +1 +11

Georgia 7.5 -17 -16 -3 -1 +4 +6

Louisiana 7.9 -14 -9 -2 +3 +6 +4

Mississippi 8.4 -12 -8 -1 +3 +10 +12

North
Carolina 9.1 -13 -34 +1 -18 +2 -9

South
Carolina 8.3 -18 -30 -4 -14 +2 -6

Tennessee 9.8 -13 -25 -2 -12 +2 -5

Domain
Mean 8.1 -13 -16 0 -2 +7 +6

At 95% significance level: 123 – Significantly Different;

123 – Not Significantly Different.



Regional Index Numbers for Total Value of Production
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Regional Index Numbers for Total Value of Production

Scenario North
East

Lake
States

Corn
Belt

North
Plains Appalachia South

East
Delta

States
South
Plains

Mountain
States

Pacific
States

CSIRO
(coarse) 116.4 130.0 94.3 106.7 88.2 91.0 121.3 109.1 128.2 151.3

RegCM
(fine) 98.0 117.7 72.4 123.9 72.1 74.5 107.2 114.9 130.7 157.9
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The work in the Research Applications Program is dedicated to the transfer of
atmospheric research results into the domain of practical application by those who have
to make weather-sensitive decisions in government agencies and the private sector.
RAP began in 1982 with an emphasis on weather information related to aviation safety,
and that emphasis continues to the present. The early windshear work has been
followed, for example, by significant endeavors in the warning and prediction of icing
conditions, thunderstorm activity, quantitative detection and forecasts of snowfall and
freezing drizzle affecting aircraft operations on the ground at airports, and several
aspects of atmospheric turbulence. Significant progress has been made in these areas.
Successful technology transfers have been accomplished varying all the way from simple
education and training, through transfer of advanced weather products to operational
agencies, to the delivery of complete, turn-key systems.

Aviation is only one of a number of sectors of the economy, though, where accurate and
timely weather information can play a key role in the safety and efficiency of commerce
and the daily activity of humans. Using the same methods of nowcasting, remote
sensing, fine-scale numerical modeling, and development of expert systems that have
been employed for aviation, RAP is currently pursuing applications in hydrometeorology
and public weather forecasts. Applications to surface transportation are underway, and in
the future RAP plans to explore the needs of other weather-sensitive areas of the
economy such as agriculture and energy.

http://www.mmm.ucar.edu/asr2000
http://www.hao.ucar.edu/public/asr/asr2000/index.html
http://www.esig.ucar.edu/asr00/index.html
http://www.cgd.ucar.edu/asr00/
http://www.atd.ucar.edu/dir_off/asr00
http://www.scd.ucar.edu/docs/asr2000
http://www.asp.ucar.edu/asr2000
http://www.acd.ucar.edu/asr00
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I. INTRODUCTION

A. MISSION

The central mission of the Research Applications Program is consonant with one of the stated missions of NCAR and
UCAR: to perform and facilitate the transfer of technology developed in the atmospheric sciences to the public and
private sectors. The motivation for this is embodied in what Walter O. Roberts, the first Director of NCAR, termed
"science in service to society." Through a program of directed research aimed at solving practical problems, RAP
contributes to the depth of fundamental understanding in atmospheric science and develops new sources of support for
such research. Subsequently, through a program of technology transfer, RAP expands the reach of atmospheric science
into weather-sensitive human endeavors that are not currently making practical use of weather information or are using
such information in naïve or inefficient ways. Educating potential users of weather information in the "art of the
possible" is an important element in securing new investments in research and development.

B. HISTORICAL PERSPECTIVE

The Research Applications Program began as a small effort within the Atmospheric Technology Division to
investigate, and later detect, microbursts. This core group of scientists--J. Wilson, C. Mueller, C. Kessinger and R.
Roberts--is still at RAP nearly 20 years later. The program became a separate NCAR division in 1989 and has
expanded dramatically, both in scientific focus and size, since then. RAP currently has a staff of 120, with 48
scientists, 45 software engineers, 16 managers/administrative staff, and 11 student assistants. The FY00 budget was
approximately $15M, of which $8M in modified total direct costs was generated for the institution. RAP's MTDC
were second only to ATD.

RAP is unique within NCAR for its emphases on directed research and technology transfer, its near-total reliance on
non-NSF funding, and its matrix organization that blends scientific and engineering expertise to accomplish
programmatic objectives. RAP is a dynamic organization that is aggressive in pursuing significant new opportunities
and successful in delivering what it promises. The division has clearly benefited from the prestige and credibility of its
parent institution, NCAR; RAP has, in turn, waved the NCAR banner worldwide, contributing to the organization's
visibility and reputation for excellence.

C. APPROACH TO TECHNOLOGY TRANSFER

The division's research and development emphases are: in-cloud icing; snowfall and freezing precipitation; convective
weather forecasting; ceiling and visibility; atmospheric turbulence; numerical weather prediction; land-surface
modeling; remote sensing of precipitation; precipitation physics; hybrid automated forecast systems; and algorithm
development/enhancement. Important recent accomplishments are highlighted in this Annual Scientific Report.

The division is also engaged in technology transfer programs for airport weather systems in Taiwan, Kuwait, and
Korea; a prototype four-dimensional weather system to support operations at five Army test ranges; an Aviation
Gridded Forecast System (AGFS) for the FAA; and Aviation Weather Information systems for NASA.

D. STRATEGIC GOALS

RAP's principal scientific goal is the attainment of an improved operational capability for detection, warning, and
forecasting significant weather events. Its principal applications goal is the transfer of that capability to governmental
and private sectors through such mechanisms as advanced algorithms or software systems; complete
hardware/software systems; education; training; and expert advice.
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II. MOST SIGNIFICANT ACHIEVEMENTS DURING 2000

A. FOUR-DIMENSIONAL WEATHER DEPICTION SYSTEMS

During the past four years, this project has provided ATEC (Army Test and Evaluation Command) with a research
grade operational weather analysis and forecast capability known as the Four Dimensional Weather System (4DWX).
To date, five systems have been deployed throughout the United States, and two of these have been officially
accredited by ATEC as government-approved operational systems. Within the 4DWX system, there have been three
major accomplishments since the first system was installed at the Dugway Proving Ground in 1997. First is the
implementation of a mesoscale forecast system which operates at 1.1-km horizontal grid spacing resolution. To the
best knowledge of program managers, this represents the highest resolution operational mesoscale forecasting system
in the world. At this resolution, a number of shortcomings were identified in the MM5 (NCAR/Penn State mesoscale
model version 5), which pertained to numerical instabilities over modeled regions with large terrain gradients. Code-
fixes to handle these problems were later incorporated into the standard community version of MM5.

The second and most recent major accomplishment has been in the development of a real-time four-dimensional data
assimilation (RT-FDDA) system, which uses Newtonian relaxation to assimilate all available observations and nudge
the MM5 output towards them. The greatly improved resultant analysis fields are then used to initialize frequent
forecast cycles of short duration, giving the Army range forecaster access to the current 3D atmospheric conditions and
short term forecasts and allowing him to provide precise guidance to range customers for optimum test window
selection.

The third major accomplishment has been in developing a version of MM5 which runs on a distributed memory Linux
PC cluster system, using the Scaleable Coherent Interface (SCI) technology. The project managers believe that NCAR
is the first organization to successfully implement MM5 on an SCI-based system, which yields the highest
performance to cost ratio achievable with PC platforms. This in turn allows for implementation of RT-FDDA at all of
the ATEC ranges at a modest price.

B. THE AUTO-NOWCASTER WINS GOLD AT THE OLYMPICS

For the past ten years, RAP has worked under FAA sponsorship to improve the short-term forecasting of convective
weather. One result of this effort, an automated system called the Auto-nowcaster, uses 30 different computational
procedures to predict the initiation, growth, movement and decay of thunderstorms and provides outlooks every five
minutes for periods up to an hour. By tracking convergence lines (gust fronts, sea breezes, and other zones where air
masses collide), the Auto-nowcaster anticipates where the next storm might form. The goal is to provide a better
forecast than would be obtained from simply extrapolating an existing storm.

The Auto-nowcaster, as well as other advanced software systems from NOAA, Environment Canada, the U.K.
Meteorology Office, and the University of Salford, England, were installed at Sydney and used in a forecasting
exercise during the Olympics to determine how much of a boost automated tools can provide to human forecasters.
Australia's Bureau of Meteorology issued official Olympic forecasts by mixing and matching output from NCAR's
Auto-nowcaster and the four other automated systems and then applying their own insight. Their outlooks went to
emergency managers, flight controllers at Sydney Airport, venue managers at the Olympics, and personnel in charge
of the Sydney Harbor Bridge Climb, a tourist attraction. After November an international verification team will assess
whether the automated systems actually improved the Sydney forecasts.

The U.S. National Weather Service plans to bring Auto-nowcaster concepts into severe-storm and flash-flood warnings
once the agency has sufficient computing power to accommodate the package. In November a workshop in Sydney
sponsored by the World Meteorological Organization's World Weather Research Program will provide developing
countries a chance to obtain first-hand experience with the advanced systems.

C. ADDS ALSO WINS - AGAIN
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The Advanced Digital Data Service (ADDS) program, a collaborative effort by NCAR and NOAA under FAA
sponsorship and the National Weather Service's Aviation Weather Center, recently won a Government Technology
Leadership Award. This prestigious award is given annually to the winners of a government-wide competition that
includes a number of high-tech organizations such as NASA, DARPA, DOE, and the FAA. The ADDS work also won
NCAR's Outstanding Scientific and Technological Accomplishment Award in 1999. Using the Internet, ADDS makes
digital and graphical analyses, observations, and forecasts of meteorological variables available to the aviation
community. Many weather hazard detection and forecast products resulting from RAP research reside now on ADDS.
Users include all major and many regional airlines, airport ground operations staff, pilots, dispatchers, search and
rescue groups, and Army, Navy, Air Force and Coast Guard personnel. United Airlines' Manager of Meteorology has
said that in his 35 years in the aviation weather business he "could not recall a more significant advance in the
production and delivery of essential aviation products than ADDS." Access the site at http://adds.awc-kc.noaa.gov.

D. INTERNATIONAL RAINFALL ENHANCEMENT PROGRAMS

Since 1996 RAP has led or participated in major cloud seeding programs throughout the world. In FY00 an
international workshop was held to examine the results of these programs and assess future goals and objectives for
such efforts. The Workshop on Hygroscopic Seeding: Experimental Results, Physical Processes, and Research Needs
was held in Mazatlan, Mexico under sponsorship of the World Meteorological Organization, the State of Durango,
Mexico, and the U.S. National Center for Atmospheric Research; B. Foote (RAP) and R. Bruintjes (RAP/MMM)
chaired the event. The workshop reviewed three recent rain enhancement projects in South Africa, Thailand, and
Mexico that utilized hygroscopic seeding techniques. The common elements of the programs were 1) randomized
seeding with hygroscopic particles, 2) evaluation using a time-resolved estimate of storm rainfall based on radar
measurements in conjunction with an objective software package for tracking individual storms (different software was
used for each experiment), and 3) statistically significant increases in radar-estimated rainfall.

Workshop participants found the recent seeding results to be highly interesting, as well as intriguing and congratulated
the participating governments and agencies for their foresight in supporting these exciting scientific and technological
efforts. They felt, nonetheless, that a number of cautionary points needed to be kept in mind. These included the
absence of an experiment showing an area-wide effect, the lack of physical understanding, and the use of radar alone
to estimate rainfall, as noted above. It was emphasized also that the results from the three experiments could not
automatically be transferred to a new geographic area, since the background aerosol is thought to be very important in
the process. It was also urged that education and training be considered a fundamental part of the activity of any
institution considering involvement in rain enhancement experiments or operations.

The final and perhaps the strongest conclusion of the workshop was that the experimental results were sufficiently
exciting, and the topic sufficiently important, that a new international initiative should be launched to understand the
physical processes taking place. It was recommended that a major cooperative field experiment employing modern
instrumentation be planned and carried out in the near future

E. THE NATIONAL CONVECTIVE WEATHER FORECAST PRODUCT BECOMES
"GUIDANCE"

The National Convective Weather Forecast (NCWF) provides current convective hazards and 1 hour extrapolation
forecasts of thunderstorm hazard locations nationally over the Internet. The target users are airline dispatch, general
aviation and FAA Traffic Management Units (TMU). The diagnostic analysis combines WSR-88D national radar and
echo top mosaics and cloud to ground lightning. The product until recently was an "experimental" one, but the
National Weather Service has now accepted it as an official guidance product and distributes it for operational use by
the aviation community through its Aviation Weather Center in Kansas City.

http://adds.awc-kc.noaa.gov/


http://www.rap.ucar.edu/asr2000/00asr_iii.html[7/6/2015 2:05:41 PM]

III. MAJOR SCIENTIFIC ACHIEVEMENTS IN RAP DURING 2000

A. IN-FLIGHT ICING

1. Background

The goal of RAP inflight icing research is to develop more accurate and timely diagnoses and forecasts of conditions leading to ice accretion on aircraft
during flight. More specifically, researchers are working toward an integrated icing diagnostic that combines sensor data with model output. This
requires basic understanding of mesoscale meteorology and cloud physics, and incorporation of that knowledge into numerical weather prediction
models and remote detection techniques.

The forecasting research has been guided toward further developments of the MM5 model, including improved microphysical parameterizations that can
more accurately forecast cloud liquid, freezing drizzle and rain. These improvements are transferred to operational use via the NOAA Forecasting
Systems Laboratory and the National Centers for Environmental Prediction. RAP has developed a good working relationship with these organizations,
which provides an effective means of technology transfer.

Remote sensing systems that utilize data from radars, radiometers, and satellites are being designed for icing detection. Such methods can be developed
using knowledge of hydrometeor types and size distributions typically found in icing environments, combined with radiative transfer models that
simulate the instrument response at various wavelengths and polarization states. Collaborations with the NOAA Environmental Technology Laboratory
and the U.S. Army Cold Regions Research and Engineering Laboratory, have helped further this research.

Much of the effort in FY00 has been directed toward verification of icing detection and forecasting methods. RAP has been fortunate to work with
NASA Glenn Research Center Icing Branch in its flight program which provides opportunities for testing forecast techniques, studies of weather leading
to icing, and data collection for environmental characterization and verification.

2. Microphysical Parameterizations in MM5: 2D Model Simulations Tests

The most sophisticated microphysics option within the PSU/NCAR research mesoscale numerical model (MM5) has undergone extensive testing and
modification. This effort is led by R. Rasmussen, who worked with G. Thompson, K. Manning (MMM), and I. Geresdi (Janus Palonius Institute,
Hungary). The main focus of this study is numerical simulations of clouds and precipitation as they relate to aircraft icing and, of particular importance,
freezing drizzle/rain (or supercooled large drops, SLD). In these tests, saturated air at and below mountain top is pushed up a barrier to produce an
updraft of 10 cm s-1 and resulting cloud with temperatures between -2 and -12oC. Ice initiation is pivotal in this temperature range since a supercooled
liquid cloud can quickly glaciate and deplete the liquid water. After performing numerous sensitivity tests, the final microphysical code produces the
simulation found in this animated GIF image (Figure 1).

3. Comparison of Full 3D MM5 Runs with Data from a Research Aircraft

The two-dimensional tests provided a pseudo-laboratory for running sensitivity studies, but the more important test is a real-world 3D case study.
Currently the MM5 microphysics are being tested on a variety of winter storms and aircraft icing cases with a focus on SLD formed from both classical
and non-classical freezing precipitation mechanisms. Thompson, B. Bernstein and Rasmussen participated in these analyses.

A classical freezing rain case occurred on 4 Feb 1998. West Virginia and portions of adjacent states were at the center of a typical ice pellet and mixed
rain/snow event with precipitation falling through a shallow melting layer, followed by subfreezing temperatures near the surface.

Researchers from NCAR and NASA-Glenn Research Center in Cleveland dispatched their Twin Otter aircraft to southern OH to sample this event. The
NASA Twin Otter spent most of the time in the vicinity of PKB sampling the cloud and precipitation features above, within, and below the melting
layer.
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Figure 2: Temperature and microphysics species encountered by NASA Twin Otter over PKB, 1817 - 1824 UTC, 4 February 1998.

Figure 3: Vertical profile of MM5 18-h forecast mixing ratios of cloud water, rain, snow and graupel valid at 1800 UTC, 4 February 1998, near PKB.

4. A Research Aircraft Verification of the Integrated Icing Diagnostic Algorithm (IIDA)

During the winter of 1997-98, the NASA-Glenn Twin Otter research aircraft completed more than 50 flight hours in a variety of conditions over the
Great Lakes region. Numerous encounters with FZDZ and FZRA (METAR abbreviations for freezing drizzle and freezing rain, respectively) were
complemented by a large amount of data for conventional icing and no-icing situations. In this study, Bernstein, F. McDonough, M. Politovich and B.
Brown compared Twin Otter data with IIDA output to examine the algorithm's ability to identify SLD (supercooled large drops, which includes FZDZ
and FZRA), no-SLD, and no-icing conditions.

The comparison technique applied to the data was fairly strict, as only IIDA output for the adjacent horizontal grid points that were within 1000 ft of the
aircraft altitude were used. For each 3-D grid point, IIDA provided estimates of the potential for icing and SLD. IIDA's scaled, rather than binary, icing
field allows for an assessment of the ability of the algorithm to discriminate between higher and lower likelihood of icing and SLD. A "0" indicates no
possibility of icing, a "1" indicates a certainty. Results were very encouraging. IIDA captured 100% and 71% of all icing and SLD encounters,
respectively, and clearly demonstrated a capability of differentiating between "yes" and "no" icing and SLD situations ( see Figure 4 for icing results).
The ability to determine locations where icing and SLD do not exist is of particular importance, since airline pilots and dispatchers seek out icing-free
locations for flights made by aircraft without ice-protection and to limit the financial impacts of passenger/fuel loading issues. This approach has
provided the first comprehensive and absolute verification of diagnoses or forecasts of SLD conditions aloft. Although extensive verification of our icing
algorithms using voice pilot reports has been conducted, verification of SLD is not possible using this information.

5. Regional and Local Influences on Freezing Drizzle, Freezing Rain, and Ice Pellet Events

Bernstein produced in-depth climatologies for six sites across the CONUS using surface observations, synoptic-scale weather maps and balloon-borne
sounding data. Investigation of these data has shown that proximity to topography and moisture sources plays an important role in which mechanisms
dominate the production of freezing precipitation (FZPCP), as well as how much and what type is received at each site (Figure 5). Wind roses of the
station-by-station distributions of FZDZ, FZRA and PL with wind direction are the result of the superposition of regional and local effects with
synoptically-favored wind directions at these sites. This was demonstrated via comparison of distributions for individual stations with the aggregate
distribution for the CONUS, and with other nearby stations.

Even relatively small topographic features and water bodies, like the Palmer Divide (a rise of ~700m to the south of Denver) and Lake Erie were shown
to play a significant role in the occurrence of FZPCP, especially FZDZ. There was evidence that some stations have enhanced FZDZ occurrence with
wind directions that have a long fetch over the Great Lakes, raising questions about the importance of air mass cleanliness and open versus frozen lakes
upstream in the formation of FZDZ. Evidence for potential importance of deepening and aging of long-lived fog/clouds was presented for stagnant air
masses within the Columbia Basin. Increases in shear at or below cloud top, as well as cloud-top cooling may have also played a role in the transition of
such small-drop clouds to those containing FZDZ. This transition remains one of the longstanding issues in cloud physics and is important to the
understanding of development of supercooled warm rain and drizzle, as well as potentially hazardous icing conditions aloft.
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Reference Bernstein, B.C., 2000: Regional and local influences on freezing drizzle, freezing rain, and ice pellet events.

Weather and Forecasting, 15, 485-508.

6. Satellite Retrieval of Icing Conditions

The single-scattering albedo and optical depth determine the scattering characteristics of clouds. In visible and infrared spectra the difference
between refractive indices of water a nd ice is small, and hence multi-spectral cloud albedo might be required for delineating regions of liquid and
ice. J. Vivekanandan and G. Zhang have been working on theoretical calculations joining a radiative transfer model and realistic assumptions
about cloud composition to derive albedoes in a variety of wavelengths used in weather satellites to develop icing detection algorithms.

Multi-spectral cloud albedoes are sensitive to various cloud properties, namely, phase, effective radius of hydrometeor and ice or liquid water
path. Also the relation between cloud albedo and cloud properties is non-linear. Hence, a radial basis neural network was used to retrieve cloud
properties from multi-spectral albedoes. For various combinations of cloud properties 400 sets of multi-spectral albedoes were calculated. About
30% of these data were used for training the neural network. Liquid and ice phase are assigned values of 0 and 1, respectively. Figure 6a shows
that the retrieved value of liquid is between 0 and 0.5, and corresponding values for ice are > 0.35. Thus, the multi-spectral albedoes have the
potential for delineating regions of liquid and ice. Figures 6b and c show excellent agreement for assumed versus retrieved particle size and ice or
liquid water path. These preliminary results can be improved by performing more detailed model calculations and refining the neural network
approach, activities which are planned for the coming year.

Figure 6: Neural network-based retrieval of cloud parameters: (a) phase (numerical values of 0 and 1 are assigned for liquid and ice
respectively); (b) liquid or ice water path; and (c) effective radius. A radial basis neural network described in the text was used for training and
testing.

7. Remote Detection of Liquid Water using a Dual-Wavelength Radar Technique

For the past three years, RAP scientists Vivekanandan, Zhang and Politovich have worked for SPEC, Inc. to develop algorithms for a dual-
wavelength radar retrieval of liquid water in clouds to remotely detect in-flight icing. The basic principle of a dual-frequency radar technique is to
measure radar reflectivity at two different frequencies for which the energy is attenuated differently by liquid water. The measured difference in
reflectivity as a function of range (DWR, or dual-wave ratio) can be used to obtain the attenuation difference and hence the liquid water content
(LWC).

The attenuation is the sum of the absorption due to vapor and liquid plus scattering loss. Attenuation due to scattering is negligible for the
Rayleigh scattering regime --- where hydrometeors are small compared to the radar wavelength. Mie scattering can have an effect on absorption
for particles with diameters as small as 300 ?m for Ka-band wavelength (0.86 mm, Vivekanandan et al., 2000). When the Rayleigh assumption is
violated, the subsequent effects on liquid water retrieval include overestimation of the liquid, and possible negative liquid values. To minimize the
effect of Mie scattering RAP developed a technique--the "local minimum" technique--by which a line was "stretched" across the DWR trace
along a beam. All segments of this line had to have positive slope. An example data set shows (Figure 7) relatively large dBZ values at both X-
and Ka band, and a large negative gradient in DWR at 9-12 km, instead of the monotonic increase with range expected for Rayleigh scattering.
There are also smaller "local" decreases in DWR, such as at 6-7 km. Thus, the presence of Mie scatterers along the beam was suspected and was,
in fact, confirmed by in situ aircraft data. These negative slopes will result in falsely negative liquid water amounts; the steep slope preceding and
following the "bump" might result in falsely high liquid water contents. Application of the local minimum technique shows reasonable agreement
with integrated liquid water path measurements from a co-located dual-channel microwave radiometer (Figure 8).
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B. SNOWFALL AND FREEZING PRECIPITATION

1. Background

RAP has a successful history of involvement with airport and aircraft operations dealing with the impact of snow and freezing precipitation. The
operation of aircraft during snow and freezing rain or drizzle conditions is a significant safety issue due to the rapid loss of lift and increase in
drag for relatively thin coatings of ice. For example, a rough ice coating of only 0.8mm on a plane's wing can result in a 25% loss of lift and
increase in drag. Snow and freezing rain accumulations on taxiways and runways also impact the safety of ground operation vehicles and aircraft.

The main goal of this research is to improve nowcasts and forecasts of snowfall and freezing precipitation. The work is being done in the context
of a system called the Weather Support to Deicing Decision Making (WSDDM) that has been developed over the past several years under FAA
sponsorship. The WSDDM system is now operational in the New York metropolitan area, with observing systems located at all three major
airports. The research emphasis during the past year has been on evaluating the existing WSDDM nowcasts, and in developing better nowcasts
and forecasts for this system using numerical modeling and Doppler radar. RAP will also continue to collaborate with scientists at the Desert
Research Institute, Reno, Nevada, and at the University of Oklahoma, on the development of improved instruments to measure snowfall rate
accurately.

2. Short-term Forecasting of Snowbands Using Numerical Models and Doppler Radar

Two methods that are potentially useful in short-term snowstorm forecasting have been explored by M. Xu, A. Crook and R. Rasmussen. The first
one is mesoscale simulation using MM5. The second method uses a cloud-scale model to assimilate Doppler radar observations. The cloud-scale
model we have tested is the VDRAS system developed by J. Sun and Crook. A case study has been conducted for the winter storm that occurred
in the New York City area on 10 December 1997. Tests using MM5 show that analysis nudging is necessary to improve the model initialization
for the forecast. With 12h analysis nudging, the MM5 is able to predict the storm's timing and overall structure with a 6-12h lead-time, though the
exact intensities and locations of the individual snowbands are not well-resolved. Results using the cloud-scale model and radar data show that the
method is able to recover the band structure of the storm using two or three volume scans of radar observations. The retrieved wind fields fit
relatively well to the observed radial velocity. Results of one-hour forecasts of this event show that the model simulates the movement of the
snowbands reasonably well. However, the cloud-scale model forecast is limited by the lack of mesoscale forcing. In order to extend the
quantitative snowfall forecast beyond one or two hours, the feasibility of using radar data in the mesoscale model will be explored.

3. Evaluation of the WSDDM 30-min Snowfall Forecast

The Weather Support to De-icing Decision Making (WSDDM) system has as one of its components a 30-minute forecast of snowfall (actually the
snow water equivalent, SWE) over an airport where a WSDDM snowgage is located. In this activity Rasmussen, M. Dixon, F. Hage, S. Knight
(NCAR) and S. Vasiloff (NSSL) have evaluated the accuracy of the automated forecasts that were made by the WSDDM software. The forecast is
based on establishing the radar reflectivity to snowfall (Z-S) relationship using the snowgages, and then advecting the radar echoes with the mean
flow using the TREC wind vectors. Several case studies were selected from the New York WSDDM system from 1997-1999. The results show
that better accuracy is achieved using radars that are closer to the airport for which the forecast is being made. Also it was discovered that better
results are achieved when the TREC wind vectors are averaged with the surface wind data to advect the radar reflectivity. Radar echo evolution
seemed to be the biggest factor in determining the accuracy of the forecast. The greater the evolution, the greater the error. WSDDM was found to
perform significantly better than persistence in nearly every case.

4. Evaluation of the Hotplate Snowgauge

Over the past several years Rasmussen has been working with J. Hallett at the Desert Research Institute (DRI) to develop a snowgauge that is
based on the amount of heat that is required to evaporate and melt the precipitation that falls on horizontal surface, as compared to an identical
surface that is protected from snowfall. The greater the heat required to keep the surface free from precipitation, the greater the snowfall rate. The
instrument was calibrated using the NCAR snowmachine, which simulates real snowfall, and can vary precipitation rates and snow density. In the
field the hotplate precipitation rates are compared against a well-calibrated Geonor snow gauge. Comparisons were made at NCAR's Marshall
winter test facility and on top of Mt. Washington. Results suggest that the hotplate is performing well when winds are less than 4 m/s. At higher
winds the snow particles tend to bounce off the hotplate before melting. A net radiometer was added to the system to reduce uncertainties due to
solar heating. The next generation hotplate is being designed to handle higher precipitation rates.

5. The Development of an Algorithm to Detect Drizzle at ASOS Stations Using Data from the LEDWI (present weather) Sensor

The sensor used to detect and distinguish between precipitation types on each National Weather Service Automated Surface Observing System
(ASOS) station is the Light-Emitting Diode Weather Identifier (LEDWI). ASOS does not currently report drizzle unless the weather observation is
supplemented by a human observer. The reason generally given for this is that drizzle droplets are generally considered to be too small to be
“seen” by the LEDWI sensor. An examination of the raw data from the LEDWI sensor has shown that there is a weak signal in the High, Low and
Count channels that is sufficiently strong during drizzle to allow it to be used to detect and report this type of precipitation. Figures 9 and 10 show
the relationship between these three channels during a drizzle event in Denver, CO on 22 Sep 2000. In each figure a data point is plotted each
minute during the event. In figure 1 the high channel values are plotted versus the Low channel. Drizzle appears in a unique region on the diagram
that is separate from the rain region. A function (HL) has been created that separates these two regions. In figure 2, the Low channel data are
plotted versus the Count channel. Again the data points appear in a unique region that is separate from rain and snow. Two more functions (LC1
and LC2) were created to identify when the data points are in the drizzle region versus when they are in the rain or snow region. Together these
functions can be used to automatically identify when drizzle is occurring. When combined with data from the frozen precipitation sensor, freezing
drizzle can be distinguished from freezing rain.

6. Snow gauge and Windshield Testing for the Climate Reference Network (CRN)



http://www.rap.ucar.edu/asr2000/00asr_iii.html[7/6/2015 2:05:41 PM]

During the past year RAP scientists Wade and J. Cole, working under contract with the National Climatic Data Center (NCDC), conducted a
series of laboratory and field tests to evaluate the current state of automated rain and snow gauge instrumentation and wind shielding. Extensive
tests were conducted on the Geonor rain and snow gauge to verify its calibration, and to study its performance over a broad range of temperatures.
Dr. C. Duchon, University of Oklahoma, assisted with the design and evaluation of the tests. The Geonor gauge uses from one to three vibrating
wires to weigh the contents of a bucket suspended from the wires. Increases in the weight of the bucket result in an increase in the resonant
frequency of the wires, which can then be calibrated against the weight of the bucket. Although good results can be obtained using only one
vibrating wire (plus two chains) to support the bucket, best results were obtained when three vibrating wires were used. The weight of the bucket
is then determined from the average weight measured by the three individual wires. This is due to the fact that the bucket may not always be
perfectly level, resulting in an uneven distribution on the contents of the bucket. Some field tests were conducted on the Geonor gauge last winter,
but an unusually dry winter resulted in a low number of cases. Further testing of the Geonor gauge is planned for the 2000-2001 winter, including
tests to see if controlled heating of the gauge can prevent snow and ice from sticking to the inside surface of the catchment orifice.

C. CONVECTIVE WEATHER FORECASTING

1. Background

Predicting initiation and location of new convection 30 min to 2 h in advance is one of the challenges of convective weather forecasting, along
with anticipating the merger of thunderstorm cells and determining when thunderstorms will begin to dissipate. RAP has focussed recent efforts
on developing an automated thunderstorm nowcasting system, the Autonowcaster, that combines feature detection and forecast algorithms with a
numerical cloud model to ingest and process all available operational data sets and output features identified as relevant to thunderstorm evolution.
Two new algorithms were included in the Autonowcaster this year based on research on storm and boundary interactions which have improved
the accuracy of thunderstorm forecasts. In addition, the Autonowcaster now provides forecasts of precipitation rate.

RAP also played a major role the National Convective Weather Forecast (NCWF) product, a 1-2 h forecast of convective hazards to aviation. This
forecast product uses national mosaic radar information, echo top mosaics, cloud-to-ground lightning data and GOES satellite/RUC model-
retrieved cloud-top heights combined together to produce a convective hazards detection field. A major scientific focus this year has been
development of methodologies for handling growth and dissipation of storms based on examination of large-scale convective weather events.

2. Field Deployments in FY 2000

With funding from the USWRP and NEXRAD Operational Support Facility, the Autonowcaster has been running at the Washington
D.C/Baltimore Weather Forecast Office located in Sterling, Virginia, for the past four years in conjunction with the National Weather Service's
System for Convection Analysis and Nowcasting (SCAN) project. It has also currently running in the Bureau of Meteorology office in Sydney
Australia as part of the World Weather Research Program-sponsored Sydney 2000 Forecast Demonstration Program (S2000 FDP) that runs from 2
September to 20 November 2000.

The Auto-nowcast system is a permanent installation at the Weather Forecast Offices at the White Sands Missile Range (WSMR) in New Mexico
and the Redstone Technical Test Center (RTTC) in Huntsville, Alabama, as part of the Army Test and Evaluation Command (ATEC) 4DWX
program. Both sites received full system upgrades in the spring of 2000. This was the fourth summer of operations at WSMR and the second at
RTTC.

The NCWF system has been run operationally since 1998. Prior to 2000, the forecast product was available to aviation users via the web. This
year the system was installed at the Aviation Weather Center (AWC) for data dissemination to aviation users.

3. Variational Doppler Radar Analysis System (VDRAS)

Assimilating surface, radar and profiler data for the Sydney 2000 Forecast Demonstration Project: The Variational Doppler Radar Analysis System
(VDRAS) was implemented by Crook and Sun at the Sydney Bureau of Meteorology for the Sydney 2000 Forecast Demonstration Project (FDP).
Data from the following observing platforms were used in the analysis system for the FDP; a 10-cm Doppler radar at Kurnell, a 5-cm polarimetric
radar (Cpol), 29 mesonet stations within a domain of 150 x 150 km centered on Sydney and a 54.1 MHZ profiler. The system has been running on
a DEC Alpha at the Sydney Bureau of Meteorology since mid-August 2000. Initially, a number of modifications to VDRAS were required to
assimilate these new datasets. These included dealiasing of the Cpol datasets (due to the low Nyquist velocity of 13 m/s) and filtering sea clutter
from the Kurnell dataset.

When radar data is included in the analysis, as shown in Figure 11, the low-level convergence reaches a maximum of ~10-3 s-1, which is an order
of magnitude larger than in the analysis without radar data.

Sensitivity and verification study of VDRAS using Sterling 1998 observations:

Using the case of a line storm and strong outflow that occurred during the afternoon of 15 June 1998 in Sterling, Virginia, the performance of
VDRAS was studied by Jenny Sun and Andrew Crook, and its sensitivity to various system changes was examined. The quality of the analysis for
this case was evaluated by comparing the subsequent 90-min forecast with the observed radial velocity. It was shown that the forecast initialized
using the VDRAS analysis outperformed persistence and a forecast using a mesoscale analysis. The accuracy of the retrieved wind in six
convective cases was also verified against ACARS data. The verification showed an average difference of 3.3 m s-1 over these six cases. A paper
was written on this study and accepted by Weather and Forecasting.

4. Enhancements to the Automated Thunderstorm Nowcasting System (Auto-Nowcaster)

New Algorithms:
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New algorithms were written, tested and implemented into the Autonowcaster this year in addition to improvements made to several existing
algorithms. New algorithms include: 1) BHIT (Boundaries Human Inserted for Tracking) - an interactive, real-time tool for entering human-
inserted convergence boundaries, 2) RateOfChange - updated algorithm written by Niles Oien for computing satellite IR cooling rates and for
advecting cloud fields, 3) satDerive - a program written by Oien to derive fields from basic satellite fields, including subtraction of fields and
calculation of standard deviation of a field, 4) CloudClass - a new system for cloud classification, 5) bdryStormCol - an algorithm that
automatically identifies areas of collision between storms and boundaries, and 6) GANDI - a growth and decay algorithm that allows individual
storms to grow and decay at their own pace according to a set of growth and decay rules.

A significant shortcoming of the Auto-nowcaster has been its inability to grow and partially decay a storm. In addition it was desired to forecast
the field of reflectivity or precipitation rate. Previously it was only possible to forecast if the reflectivity would exceed a particular reflectivity
value (typically 35 dBZ). For that reason a new Auto-nowcaster module was developed by T. Betancourt. GANDI. is a growth and decay
algorithm based on a Cellular Automata technique. One of the challenges was to discover the rules, which drive the finite-state transitions.
Transition rules had to be developed for five states: growing storm, decaying storm, steady storm, initiating storm and no storm. A comparison of
a current and 30-min GANDI forecast of a radar reflectivity field are shown in Figures 12a and b.
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Figure 12: Example of an Auto-nowcaster forecast of storm initiation from Sydney Australia on 22 September 1999. The new GANDI software
produced the forecast. a) Initial radar reflectivity field showing a just east of Olympic stadium (represented by the Olympic circles) that is moving
away to the east, b) 30-min reflectivity forecast showing a new storm has developed directly over Olympic stadium.

5. Auto-Nowcaster Results

White Sands Missile Range (WSMR) and Redstone Technical Test Center (RTTC): Validation statistics were calculated by Tom Saxen for the
real-time Auto-Nowcaster forecasts from WSMR and RTTC for the summer of 2000 (i.e. July and August). These were compared to persistence
and extrapolation based forecasts. At WSMR the Probability of Detection (POD) increased by nearly 14% and 10% over persistence and
extrapolation, respectively. The False Alarm Ratio (FAR) was similar to that for persistence, but was higher by about 6% than extrapolation.
During initiation periods, significant enhancements in forecast skill can be realized as shown in Figure 13.
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Figure 13: Sample loop for 7 August 2000 case from WSMR. Upper left corner is the reflectivity image at forecast time. The three images labeled
Persistence, Extrapolation, and Auto-nowcast are contingency validation images for the respective forecast. Red indicates areas of forecast
successes, light blue areas are false alarms, dark blue areas are misses, and dark grey areas are non-events. The time series plots to the right are
for (starting at the top) POD, FAR, and CSI. Red is for Persistence, green is for Extrapolation and blue is for Auto-nowcast. The time series at the
bottom right is validation area or area >35 dBZ at the forecast valid time. The orange line indicates where the image loop is in the overall time
series. The loop starts at about 1912 UTC and has a time step of about 12 min.
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Figure 14: Radar reflectivity data at 1.5 elevation from 2 June 2000 near Sterling VA are displayed with VDRAS wind vectors and convergence
boundary location (yellow) overlaid.

NWS Washington D.C./Baltimore Forecast Office: The Auto-nowcaster system ran at the Forecast Office from May-September 2000, during the
convective weather season. R. Roberts, J. Wilson and M. Meister supported this field operation. Particular attention this year was paid to the
contribution of the boundary characterization algorithms and derived satellite fields to the overall performance of the Auto-nowcaster forecasts.
The fields of interest included boundary-relative steering flow, maximum vertical velocity (W) field (obtained from VDRAS), boundary-relative
low-level shear and boundary collision. Data collected this summer shows how these characterization fields reflect the changing atmospheric and
boundary layer conditions throughout a given day and the impact these changes have on storm initiation (maximum W, boundary collision),
longevity (boundary-relative storm motion and shear) and intensification and severity (maximum W, boundary-relative shear). Figure 14 shows
an example of the initiation and rapid growth of a squall-line from Sterling, VA. The storms form along a slow moving boundary layer
convergence zone that forms out ahead of a cold front. A qualitative review of the boundary characterization fields shows good correlation
between favorable (high interest) regions along a boundary and subsequent locations of storm initiation and intensification. An example of this
correlation is shown in Figure 13, where the region of maximum vertical velocity (maximum W field) is associated with storm severity, as this
storm produced hail and heavy rain.
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Figure 15: The left panel is the VDRAS vertical motion field at 940 m AGL used as input into the Autonowcaster system, with VDRAS wind field
overlaid. The right panel shows the corresponding maximum W interest field produced by the Autonowcaster system. The contours are the
observed reflectivity at 2300 UTC (T+30 min), the cyan contours are 35 dBZ and white contours are 55 dBZ.

Sydney 2000 Field Demonstration Project: A nowcasting experiment sponsored by the World Weather Research Program called the Sydney 2000
Field Demonstration Project started on 2 September 2000 and will continue until 22 November 2000. It involves state-of-the-art nowcasting
systems from Great Britain (GANDOLF, NIMROD), Canada (CARDS), Australia (SPROG) and U.S. (WDSS, Auto-nowcaster). These systems
and their scientific representatives were housed at the Bureau of Meteorology (BOM) in Sydney Australia. During the 2-week period of the
Olympics and following 2-week period of the Paralympics selected forecasters from all regions of Australia were located at the Sydney BOM to
utilize these systems. Forecasts were made available to BOM forecasters, Olympic venue managers, airport controllers, emergency managers and
a private organization called Bridge Climbers.

RAP fielded the NCAR Auto-nowcaster for this demonstration. T. Saxen, R. Roberts, C. Mueller, A. Crook and J. Wilson participated in the field
campaign. For the first time the Auto-nowcaster produced forecasts of precipitation rate, storm growth and partial decay of storms. The previous
capabilities for forecasting storm initiation were enhanced. Examples of the web-based products produced by the Auto-nowcaster and provided
users are shown in Figure 16a, b, c, d and e. Following the demonstration an independent international team will evaluate the forecasts.

5. National Convective Weather Forecast (NCWF) Product

Efforts directed at improving the NCWF this year include: a) applying a new method to quality check and assign motion vectors to storms, b)
preliminary development of a National scale Growth and Decay algorithm (G&D) was begun, c) a study on the diurnal active growth cycle was
conducted. This work was conducted by Dan Megenhardt, Cindy Mueller and Nancy Rehak.

New motion vector quality check method: Modifications to the 2000 system were made so that two motion vectors are calculated and compared.
Motions are calculated based on 20-min and 5-min difference between the VIL data sets. Vectors calculated with the 20-min data interval are used
to define the "storm motion" (magenta vectors in Figure 17). The vectors calculated using the 5-min data provide a quality check (white vectors in
Figure 17). If there is a significant difference between the 5 and 20-min vectors, the algorithm assigns a new vector based on other storms in the
vicinity. This helps reduce the noise in the motion vectors of rapidly evolving convective systems.
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Growth and Decay algorithm development: Algorithm development toward a National scale Growth and Decay algorithm was begun with the
development and testing of several algorithms including; 1) satellite cloud height and parallax calculations based on RUC2 and IR data, 2) front
detection algorithm based on RUC2 data, and 3) National GANDI.

The satellite cloud height and parallax correction code provides a field of cloud heights based on satellite and RUC2 data sets. The cloud height
field is based on a temperature profile of the atmosphere from the RUC2 data. Parallax correction and back-filling of the image when the position
of the cloud is moved can be applied using different methodologies. This algorithm will be folded into the NCWF detection algorithm as a means
to determine cloud height (as opposed to radar echo height this is currently provided).

Preliminary case-study analysis toward G&D showed that a large majority of the long-lived multi-cellular storm systems initiate in association
with synoptic scales (fronts) and meso-scale (dry lines) features that are resolved by the RUC2. However, the RUC2 (based on 1999 cases) does a
poor job of providing good 3-6 hr forecasts of precipitation. Further, RUC areas favorable for convective development based on fields such as
CAPE, CIN, EPT, etc. tend to be very large. Therefore, our current methodology is to use the RUC2 data to determine the location and potential
for storm development along fronts (or the dry line). The frontal location and potential field will then be used along with satellite and radar data to
forecast growth and dissipation of multi-cellular storm systems. To this end, methods to calculate derived fields based on the RUC2 input and a
fuzzy logic engine to combine these fields were implemented. An example case is shown in Figure 18.

Defining diurnal active growth cycle: A study was conducted in which the area coverage of 40 dBZ echo was summed over a one hour period for
each day from May 1 through July 31. This was done for three years (1998, 1999, 2000). The results are shown in Figure 19. A distinct growth
period starts around 1600 UTC and ends around 2200 UTC for all three years. This information can be used to trigger a more sensitized version of
the frontal detection and growth algorithms during this active growth cycle.

Figure 20: Upper: Correlation of eddy dissipation rate (edr) derived from the RAP in-situ algorithm with that derived from body wind algorithm
diagnosis of FOQA data. Lower: Edr values as a function of time derived from the two algorithms.

D. ATMOSPHERIC TURBULENCE

1. Background

Research, development and verification were conducted this year in the areas of in situ measurement, terrain-induced turbulence, forecasting,
remote sensing, and characterization. This research was conducted primarily under the sponsorship of the FAA and NASA. Each of these efforts is
directed toward improving the safety and efficiency of aviation.

2. In-situ Turbulence Measurements

The in-situ turbulence sensor algorithm is now installed on 70 aircraft flying commercially in the CONUS, an increase from the 55 aircraft
reported in last year's ASR. Average and peak eddy dissipation rate are calculated for each minute in level flight and down-linked via radio every
4 min (every 2000 ft during climb and descent). Further tests and tuning of the algorithm were conducted by L. Cornman, C. Morse, and G.
Meymaris this year using two methods. First, turbulence estimates from the algorithm were compared with those calculated using wind data from
high-rate (>8 Hz) FOQA (Flight Operations Quality Assurance) flight data recorders (see Figure 21). Results were generally favorable, with
slightly higher values from the FOQA data set. Second, the turbulence estimates were compared to NASA aircraft simulations for known
turbulence inputs.

3. Terrain-induced Turbulence

RAP's terrain-induced turbulence research continued in FY00 with a field program conducted in Juneau, Alaska, from December 1999 to
February 2000. In addition to wind profilers and anemometers already at the site, the University of Oklahoma's Doppler on Wheels (DOW) and
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the University of Wyoming's King Air research aircraft were deployed. Data were collected under a variety of weather conditions and flight
tracks. Some interesting cases were observed, including moderate and severe turbulence events.

Based upon RAP's research in developing a similar warning system for the new airport in Hong Kong, a regression-based algorithm is being
developed for the Juneau airport. This algorithm is constructed using a linear correlation between aircraft-measured turbulence and anemometer
and wind profiler measurements. The search for the important regressors and sensors was begun by analyzing the best combinations found in the
initial analysis and looking for the regressors which appeared in a large number of these combinations. Combinations of wind anemometer and
wind profiler regressors together provided the best agreement with aircraft and DOW observations (Figure 22). The result is a relatively stable
skillful estimate, implying feasibility of an operational warning system.

4. Turbulence Forecasting

RAP scientists R. Sharman, G. Wiener, L. Cornman, S. Dettling, B. Brown, and J. Vogt continued developing the Integrated Turbulence
Forecasting Algorithm (ITFA). ITFA provides forecasts based on a combination of turbulence diagnostics from numerical weather prediction
outputs, and updates based on relevant observational data These forecasts are available through the National Weather Service's Aviation Weather
Center sponsored Aviation Digital Data Service (ADDS) web site. (http://adds.awc-kc.noaa.gov), an example of the output for a 3-h forecast along
with available pilot reports is shown in Figure 23.

Figure 23.

5. Remote Sensing of Turbulence

S. Dalton, N. Beagley, K. Goodrich, and Cornman developed a new algorithm for the estimation of moments from Doppler spectra. This
algorithm, the NCAR Efficient Spectral Processing Algorithm (NESPA) was developed for real-time application for airborne wind shear detection
radars. The improved moments support a turbulence detection algorithm co-developed by NCAR and another NASA contractor. The quality
control and detection algorithms will be flown on NASA's 757 aircraft. Figures ( Figures 24 and 25 ) show the results of these algorithms for data
collected during the June 1999 NASA- sponsored Turbulence Characterization and Detection (TCAD) field program near Greeley, Colorado

http://adds.awc-kc.noaa.gov/
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Figure 26: Spectral data for a single azimuth from the data shown in Figure 25. Left Panel: Doppler Spectra with Pulse-Pair Moments. Right
Panel: Doppler spectra with NESPA moments and associated confidences (far right). Notice that in the outer ranges in the pulse-pair moments the
low SNR causes the second moments to be significantly ovearestimated, which could lead to false alarms. For these same ranges the NESPA
algorithm confidences dropped dramatically, indicating that the algorithm self-diagnosed the problem.

RAP's lidar-based turbulence detection research continued along two major themes: 1) the analysis of Juneau lidar data, and 2) the use of lidar
and aircraft simulations to evaluate the utility of lidar Doppler second moments to accurately detect turbulence. Analysis of Juneau lidar data has
produced a consistent comparison between the spatial turbulence statistics using structure function analysis and a global description using the
signal spectrum. Simulations of lidar data and aircraft response is ongoing, with input turbulence wind fields given by a von Karman isotropic
wind field. The lidar signal spectral width was compared to various metrics of aircraft normal loading such as the root-mean-square (rms) and
maximum normal loading over a given range-gate. Approximately 1000 realizations are generated to simulate detection and false-alarm
probabilities as a function of different thresholds and atmospheric parameters such as the integral length scale and the velocity variance. The
performance of the detection algorithm can then be evaluated in terms of the detection probabilities as a function of the lidar measurements and
the parameters of the von Karman spectrum , where the statistical description of the atmosphere is known a priori.

6. Turbulence Characterization

Two cases were simulated using the Clark-Hall cloud model, with multiple nests and resolutions as fine as 100 m. But even the innermost 100-m
grids do not have sufficient horizontal or vertical resolution to meet the needs for detailed sensor and aircraft response simulators. Since finer
model resolution probably cannot be achieved with current computer memory limitations, another device must be used to create the smaller-scale
motions that would be expected to exist consistent with the resolved larger scales. Turbulent motion at these small scales is expected to be
homogeneous and isotropic. RAP scientists Roberts. Sharman, Cornman, R. Frelich, and T. Keller used this assumption to investigate methods of
superimposing subgrid-scale turbulent fields satisfying von Karman spectral characteristics with the cloud model output containing information
about the larger resolved scales. This exercise is not completely trivial, however, since the larger scale turbulence intensities are highly
inhomogeneous. These inhomogeneities drive the intensities of the subgrid, and the merger of the two must take this into account in order to
produce smooth spatial spectra and structure functions. The exact strategy for this is still being researched, but preliminary results obtained thus
far suggest this approach is a viable one.

E. NUMERICAL WEATHER PREDICTION

1. Background

RAP has continued its work in developing operational mesoscale models in collaboration with other divisions. For example, the NCAR team
works with the Army Test and Evaluation Command (ATEC) to develop and install operational, mesogamma scale, general-purpose NWP
systems at four TECOM test ranges throughout the country. Systems have been accepted by the Army for the Dugway Proving Ground, UT; the
White Sands Missile Range, NM; and the Aberdeen Test Center, MD. One more system for the Yuma Proving Ground, AZ, will be installed this
year.

Numerical weather prediction work in RAP also focuses on the development of improved modeling techniques and knowledge of atmospheric
processes, with the ultimate goal of improving the ability to predict and understand various weather phenomena. Such work has ranged from a
forensic analysis of Gulf War weather to studies of the land-surface modulation of thunderstorms using a convection-resolving mesoscale model.
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Much of this work has been reported in previous Annual Scientific Reports; new developments and initiatives will be discussed here.

2. Development of Operational Mesogamma-scale Numerical Weather-Prediction Systems for Army Test Ranges

In this project, introduced in earlier NCAR Annual Scientific Reports, operational mesogamma-scale numerical forecast systems are being
developed and installed at test ranges of the U. S. Army Test and Evaluation Command. Scientists participating include T. Warner, J. Cram, H.-
Ming Hsu, R.-Shyang Sheu, Y. Liu and D. Rife from RAP; and C. Davis, S. Lo Nam and K. Manning from MMM. The forecast systems include
data ingest and quality control modules, display systems for data and model forecasts, the Penn State/NCAR MM5 modeling system that has been
adapted for range requirements, and the NCAR Auto-nowcaster system for very-short-range prediction of thunderstorms. A new application of the
system at White Sands Missile Range is discussed in Warner and Hsu (2000).

Reference Warner, T. T. and H. M. Hsu, 2000: Nested-model simulation of moist convection: The impact of

coarse-grid parameterized convection on fine-grid resolved convection through lateral-boundary-condition
effects. Mon. Wea. Rev., 128, 2211-2231.

3. Simulation of a "Salt-breeze" in the Great Basin Desert

There has been a long history of study of locally forced mesoscale circulations in temperate environments, but there has been little similar
attention to arid areas. However, warm-climate arid and semi-arid areas comprise almost 40% of Earth's land surface, and thus the aggregate
effect of land-atmosphere interaction over deserts has global consequences. In addition, population increases in some arid areas (e.g., the
southwest U. S.) far exceed those in more-temperate climates, so desert weather processes are having a growing direct impact on populations.
There is potentially a variety of arid-land, land-surface contrasts that can force mesoscale circulations. Indeed, the well studied mountain-valley
circulations and sea-breezes are as common in arid environments as elsewhere, and some limited work has been done to document their
characteristics. However, a type of thermally forced circulation that is unique to deserts is the so-called salt breeze that develops near the edge of
salt flats that typically have higher albedo, thermal conductivity and moisture content than does the surrounding desert. These contrasts cause a
thermally direct circulation with the low-level branch away from the salt flat during the day and toward it at night. In this study, Rife and Warner
are using special surface and upper-air data in combination with a numerical model to help define the structure and dynamics of a salt breeze in
the Great Salt Desert in Utah.

F. WATER RESOURCES

1. Background

NCAR research related to the hydrologic cycle has historically been limited to atmospheric processes. Several years ago, however, RAP
concluded that an enhanced atmospheric prediction and measurement capability could have great value to water resource decision makers in the
public and private sectors. A small hydrometeorological effort was thus launched to add surface hydrological expertise to resident talent in RAP
and MMM in areas such as mesoscale quantitative precipitation forecasting and rainfall measurement.

2. Coupling of Radar-Based Rainfall Estimates and Very Short Range Atmospheric Model Simulations of Rainfall with a Flash-Flood
Model

NCAR has adopted the Modular Modeling System (MMS), originally developed by the United States Geological Survey (USGS) to simulate a
watershed's response to weather events, or to changes in its physical conditions. Within the MMS is a Precipitation-Runoff Modeling System
(PRMS), a distributed runoff model. An internally-funded RAP project was conducted in the summer of 2000, which integrated real-time rain
gage and radar data for the Urban Drainage and Flood Control District in the Denver Metropolitan region

Data from the National Weather Service's WSR-88D (NEXRAD) radar, the Urban Drainage and Flood Control District's ALERT Network Data,
and NCAR's Thunderstorm Identification and Tracking algorithm (TITAN) were integrated within the analysis and display environment.
Additionally, a quantitative estimate of precipitation was derived using a Z-R relationship relating radar reflectivity to precipitation rates. This
precipitation was then mapped to individual watersheds. Future work will include the characterization of their hydrologic response. ALERT
Network data is simultaneously pulled from the World Wide Web, displayed in real-time, and archived at RAP. This allows rain gage
measurements to be compared to radar estimates of precipitation. This system should prove useful in improving radar-based precipitation
estimates and for displaying information for flash-flood warning.

3. Hydrologic Response and Potential End-user Benefits of Rainfall Enhancement

Preliminary hydrologic studies of the rainfall enhancement experiments in Mexico and the United Arab Emirates are being conducted. The
purpose of this work is the strategic analysis of potential benefits to the water resource sector of future rainfall enhancement programs in these
countries. Broadly, the hydrologic analyses will investigate, 1) the relationship between rainfall and streamflow, and 2) the relationship between
rainfall and groundwater recharge, at varying spatial and temporal scales. The long-term variations of the relationships and their implications to
rainfall enhancement will also be studied. The use of TITAN to generate accurate rainfall maps from weather radar in combination with surface
measurements of rainfall and stream-flow will be important data sources for these studies.

G. MODELING OF LAND-SURFACE PROCESSES AND THE APPLICATION TO NUMERICAL WEATHER
FORECASTING

1. Background
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In this relatively new research and application area, RAP's objectives are to understand, through theoretical and observational studies, the complex
interactions (including biophysical, hydrological, and biogeochemical interactions) between the land-surface and the atmosphere at micro- and
meso-scales. The ultimate goal is to integrate such knowledge into numerical mesoscale weather prediction and regional climate models in order
to improve prediction of the impacts of land-surface processes on regional weather, climate, and hydrology. To achieve these objectives, a number
of research and application studies are conducted

2. Validating/Improving Land-Surface Models With CASES-97 Data

This is a continuing collaborative research project funded by NASA Land-Surface Hydrology Program. Participants include D. Yates and F. Chen
of RAP/NCAR; M. LeMone of MMM/NCAR; S. Oncley of ATD/NCAR; R. Grossman of the University of Colorado, and H. Nagai at the Japan
Atomic Energy Research Institute. The project's goal is to understand the impacts of surface heterogeneity in soil moisture and surface
characteristics on the transport of temperature and moisture in the atmospheric boundary layer.

This research project focuses on the parameterization of subgrid-scale variability for mesoscale and large-scale atmospheric models. One-month
observations obtained from CASES-97 were used to create a gridded multi-scale (1, 5, and 10 km) data set over an area of 71x74 km2. Three
land-surface models were used to simulate the surface heat flux at these scales. These land-surface models include the relatively simple Oregon
State University Land Surface Model (OSULSM), the National Center for Atmospheric Research Land Surface Model (NCARLSM), and the more
complex SOLVEG with nine canopy layers and seven soil layers. Preliminary verification demonstrates that these land-surface models reasonably
captured the spatial heterogeneity caused by rainfall and surface characteristics at small scales (Figure 27).

3. Improving the Parameterization Scheme of the Atmospheric Surface Layer

In this research project supported by the NASA Land Surface Hydrology Program, RAP is collaborating with R. Qualls at the University of
Colorado to study a new approach to define the roughness length for heat and moisture over vegetated areas. A majority of modern-era land-
surface models utilize the surface skin temperature, derived from surface energy balance, as the lower boundary condition for integrating the
Monin-Obukhov similarity theory. But the assumptions of the Monin-Obukhov similarity theory may no longer be appropriate under these
conditions. It is apparent that a roughness length for heat/moisture different from the roughness length for momentum has to be used in order to
apply the similarity theory. This approach under investigation will use vegetation characteristics obtained from remote sensing to specify the
roughness length for heat/moisture in the atmospheric surface-layer model, and will be evaluated against field observations. As the calculation of
surface heat fluxes in mesoscale models is sensitive to the specification of this parameter, this approach will also be used in the PSU/NCAR MM5
model to examine its impact on short-range weather forecasts.

4. Warm-Season Evaporation Study

In collaboration with R. Elliott and V. Sridhar at Okalahoma State University, RAP is applying a land-surface model to study the evolution of
surface evaporation and soil moisture in the Oklahoma Mesonet area that consists of cropland, rangeland, pastureland, and forestland. The
seasonal cycle of vegetation greatly varies over different land-use areas and affects the diurnal and seasonal evolution of surface heat fluxes.
Different approaches to estimate the green vegetation fraction from satellite derived NDVI are evaluated.

5. Real-Time Weather Forecasts with the Land-Surface/MM5 Coupled System and Soil Moisture Data Assimilation

An advanced land-surface model has been coupled to the PSU/NCAR MM5 model in order to improve real-time weather forecasts. This coupled
system is running, in a nested mode, twice a day at various U.S. Army test ranges to support their operations (see Figures 28 and 29 for
examples). Variability in land-use and soil moisture is a primary factor in influencing the local and regional evaporation.

It is challenging to provide realistic initial soil moisture fields to this coupled land-surface/MM5 system, given that soil moisture is not routinely
observed at continental scales. RAP is developing an uncoupled land-surface data assimilation system, which utilizes observed rainfall, solar
radiation derived from satellite and analyzed surface wind and temperature to force a land-surface model to simulate the evolution of soil
moisture. In this system, the NCEP/NOAA hourly 4-km rainfall analysis based on NEXRAD and rain gauge observations is used so that the errors
in soil moisture caused by precipitation and radiation bias in coupled modeling systems could be avoided.

Figure 30: Gauge-radar rain rate ratio as a function of range. Left Panel: without range correction; Right Panel: with the range correction using
the two-level DSD model.
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H. REMOTE SENSING OF PRECIPITATION

1. Background

E. Brandes, J. Vivekanandan, and G. Zhang continued their research directed toward improvement of remotely-detected rainfall estimates. Interest
extends to all storm types -- convective and stratiform, summer and winter, and orographic. Recent work has concentrated on rainfall estimation
with radar because of the attractive advantages for continuous monitoring if precipitation over a large area. In support of these efforts, field
programs have been conducted in Colorado, Kansas, and Florida during the past several years, utilizing radar observations with local WSR-88D
(NEXRAD) and NCAR's S-Pol radars. Previously the data were used to compare rainfall estimates for collocated radars and to evaluate the
specific differential phase parameter for rainfall estimation, particularly in mountainous terrain. Current work evaluates polarimetric rainfall
estimators, sampling effects, and application of a drop size distribution model to improve rain rate estimates.

2. An Evaluation of Polarimetric Radar Rainfall Estimators

Part of the work with polarimetric variables has been the evaluation of rain rate estimators appearing in the literature. Early estimators investigated
in this study are the WSR-88D default relation

the radar reflectivity and differential reflectivity relation of Sachidananda and Zrnic (1987, JCAM)

and the specific differential phase estimator of these authors

Results for these estimators appear in columns in Table 1 as R (ZH), R (ZH,ZDR), and ?(KDP). Inspection of the table shows that the WSR-88D
default relation had relatively little bias, a high correlation between radar estimates and gauge observations of rainfall, a large range in storm
biases, a moderate root mean square error (RMSE), and an even smaller RMSE after removing the bias. However, results using the polarimetric
estimators are disappointing. Use of the estimator in (2) produced a large overall bias with rainfall overestimated for all events. This result is likely
due to the simulations used for (2) not being representative of these Florida thunderstorms. Note, however, that the range in storm bias factors was
much less than that for radar reflectivity-based rainfall estimates, and the correlation between radar estimates and rain gauges remained very high.
Also, if the bias is removed, the RMSE of the differential reflectivity estimates falls below that of the reflectivity-based estimates. Thus, there are
advantages to be gained with estimators based on polarization .

In a followup study, Florida-tuned rainfall estimators were determined from drop-size distribution measurements. The derived relations are

There is considerable benefit to be gained by fine-tuning all these estimators for local conditions (Table 1, columns marked with "*").

TABLE 1: Summary of polarimetric radar estimates of rainfall for a dense rain gauge network (DRGN) and Kennedy Space Center rain
gauge network (KSCN). "G" is the average rainfall amount (mm) at gauges with rainfall, sG is the standard deviation of the gauge
amounts, SG/SR is the sum of the gauge amounts at gages with measurable rain divided by the sum of the radar estimates at those
gauges. R(ZH), R(Z,ZDR), and R (KDP) refer to classical rainfall estimators defined by Eqs. 1-3 (see text). Columns marked with "*" refer
to rainfall estimators derived from Florida drop-size distribution measurements (Eqs. 4-6).

Bias Factors, G/ R
Date No. gauges (G) G R(ZH) (ZH,ZDR) R(KDP) R(ZH)* R(ZH,ZDR)*

DRGN
05 Aug 12 22.5 15.2 0.91 0.70 0.91 0.86 0.99
06 Aug 12 6.5 3.3 0.72 0.52 1.00 0.68 0.73
08 Aug 12 14.1 8.9 0.98 0.68 1.08 0.92 1.00
20 Aug 12 14.7 7.0 1.52 0.57 2.47 1.44 0.82
21 Aug 12 27.4 5.9 1.69 0.82 2.25 1.59 1.22
04 Sep 10 7.7 7.3 1.23 0.62 1.13 1.15 0.91
07 Sep 9 12.2 8.2 1.32 0.63 1.83 1.27 0.85
17 Sep 10 54.2 10.0 1.36 0.64 1.48 1.29 0.91
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19 Sep 9 12.6 2.4 1.15 0.64 1.49 1.11 0.83
20 Sep 8 10.5 1.1 1.93 0.77 2.79 1.88 1.00
21 Sep 10 7.9 6.9 1.08 0.66 1.10 1.03 0.88
22 Sep 10 22.1 18.1 0.96 0.69 1/03 0.90 0.96
25 Sep 8 5.8 1.9 1.15 0.48 1.25 1.07 0.71

KSCN
05 Aug 25 17.3 12.8 0.74 0.58 1.06 0.70 0.79
06 Aug 25 12.3 17.7 0.82 0.57 0.77 0.81
13 Aug 20 10.3 5.4 0.89 0.83 1.14 0.83 1.25
01 Sep 17 21.0 55.9 0.96 0.64 1.13 0.90 0.94
02 Sep 23 23.3 18.3 1.08 0.65 1.23 1.00 0.87
07 Sep 18 10.9 8.0 1.18 0.58 1.61 1.11 0.82
17 Sep 21 16.1 21.1 1.27 0.75 1.76 1.21 1.00
18 Sep 21 17.4 12.1 1.33 0.74 1.41 1.25 1.07
19 Sep 22 13.1 8.5 1.38 0.74 1.63 1.31 1.06
21 Sep 21 16.3 16.0 1.12 0.67 1.47 1.06 0.95
22 Sep 20 7.7 8.9 0.88 0.63 0.94 0.83 0.89
25 Sep 21 31.1 18.8 1.25 0.61 1.39 1.17 0.90

Summary 388 16.7 15.7 1.10 0.66 1.31 1.03 0.93
ratio (H/L) 2.68 1.73 3.07 2.76 1.76

Correlation coefficient 0.87 0.92 0.87 0.87 0.92
RMSE 7.9 14.0 8.9 7.8 6.6

RMSE (bias removed) 7.8 6.3 7.9 7.9 6.2

3. Application of a Drop Size Distribution Model to Rain Estimation

Meteorological radars measure electromagnetic waves scattered by many small scatterers (particles or spatial inhomogeneities such as turbulence),
and the resultant backscattered signal has random characteristics. Statistical moments of the random signal are obtained by averaging over a series
of pulses. If the random change of particle position due to atmospheric motions during the sample time is larger than or comparable to the radar
wavelength and causes a random phase of the scattered wave, the medium is called a random medium. Otherwise, it is a partially random or
deterministic process and the sampling effects vary when the data sets with different sample volume are merged. The results depend on sample
volume.

To study the sampling effects of inhomogenous rain, Zhang, Vivekanadan, and Brandes developed a two-level Gamma drop size distribution
(DSD) model. For this DSD, the shape parameters are assumed random variables whose statistics depend on sample volume instead of constants
as used in previous studies. This model was applied to rain rate estimation from radar measurements collected in east-central Florida during
PRECIP98. The data (Figure 28) show a decreasing trend in the ratio of measured-to-estimated (G/R) rain rate as the range from the radar rates at
farther ranges. This could be due to the largre radar sample volume at those farther ranges. The corrected G/R ratio for rain rate estimation exhibits
almost no range dependence and the accumulated G/R ratio has almost no bias compared with the without the correction.

Reference

Zhang, G., J. Vivekanandan and E. Brandes, Effects of Random Imhomogeneity on Radar Measurements

and Rain Rate Estimation, Submitted. IEEE Trans. on Geoscience and Remote Sensing,
Sept., 2000.

I. ANALYSIS OF PRECIPITATION ENHANCEMENT POTENTIAL

1. Background

Since 1996, RAP scientists have been involved in evaluating the potential for rainfall enhancement via hygroscopic seeding. The seeding
technique introduces hygroscopic material created by flares into updrafts at cloud base during the developing stage of a storm (see Figure 31
below). Initial development and testing of the technique was done in South Africa, where a randomized experiment showed significant increases
in precipitation, as determined from radar, on a storm-by-storm basis. RAP scientists, in collaboration with South African and Mexican scientists,
attempted to confirm and extend the South African results in the Mexican State of Coahuila through the Program for the Augmentation of
Precipitation in Coahuila (PARC). Data were collected during three summer field campaigns, including a confirmatory randomized seeding
experiment conducted during the summers of 1997 and 1998. Based on early results from PARC, the State of Durango in Mexico also became
interested in an evaluation program, and a feasibility study began in 1999 (the Durango Rainfall Induction Program – DRIP). Analyses of the field
data were conducted in FY2000; this report includes highlights of preliminary results.
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Figure 31: Flares burning on wing rack of cloud seeding aircraft.

2. PARC

Radar reflectivity data were used to determine various derived rainfall parameters measured during PARC, and the objective cell analysis
provided by the TITAN software determined the treated unit. Response variables included storm mass, storm area, and precipitation flux, as well
as area time integral (ATI) and total precipitation. The field projects in 1997 and 1998 produced a total of 43 seeded cases and 51 non-seeded
cases that met the criteria established in the experimental design.

The time-response variables were tested using the first three quartiles of the distribution of values for the seeded and non-seeded cases. This
effectively eliminated the dominating and highly variable contributions of the largest storms. In general, differences between seeded and non-
seeded cases developed about 20 min after seeding started and achieved or approached statistical significance at the 95% level. The results were
consistent with those from South Africa. A comparison of radar-derived rain mass (Figure 30 below) shows remarkable consistency between the
two programs, and provides confidence that hygroscopic seeding at cloud base produced real differences in the development of precipitation.

Figure 32: 1-min values of radar-derived rain mass. Quartile values are shown for seeded cases (solid lines) and non-seeded cases (dashed lines)
from South Africa (red) and PARC (blue).

3. Convective Cloud Characteristics in Coahuila and Durango

Observations of storm characteristics and microphysical conditions in convective clouds over northern Mexico were made as part of the evaluation
of PARC and DRIP. Storm characteristics were estimated by the TITAN storm-history program, and included only storms with a minimum
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reflectivity threshold of 30 dBZ that lasted at least four volume scans (15-20 min). The sample from PARC numbered 1085 storms from 34 days
in 1996, while 2143 storms from DRIP on 32 days in 1999 were analyzed. The DRIP analysis area was 2.4 times larger than in PARC and some of
the statistics are biased by the coarser data resolution due to beam broadening with range from the radar. Storm duration was similar for both
areas, with 64-69% of the storms lasting 0.5 hrs or less. However, storm speed varied greatly; more than half the storms moved faster than 7.5 m
s-1 in Durango while storm speeds greater than 4 m s-1 were rare in Coahuila. Maximum reflectivities were also different (median values of 42.5
and 51.5 dBZ for DRIP and PARC respectively), but these were most likely influenced by the sampling bias mentioned above. The median values
of maximum storm (reflectivity) top were 9.1 km (PARC) and 12.5 km (DRIP), which are also biased by the radar sampling differences. But
nearly all storms in both regions reached the 0o level (typically around 4.5 km). As a point of reference, cloud base temperatures ranged from +8o

to +20oC and were typically +14oC.

Although the statistical results of the randomized experiment suggested seeding effects, the chain of physical processes leading to the observed
effects has not been adequately documented. Further analysis of the Mexican data may provide some clues as to the viability of various
hypotheses, but opportunities to address related issues in other field work are also being exploited. For example, recent results from a two-aircraft
flight plan conducted in Argentina clearly show the initial effects of the hygroscopic seeding plume (Figure 31 below ). The cloud droplet
spectrum is notably broader within the seeding plume region than in the natural, unseeded, part of the cloud at the same altitude. The goal of future
studies is to collect data that can lead to a better understanding of both microphysical and dynamical responses to hygroscopic seeding

Figure 33: Cloud droplet size distributions measured in the natural (unseeded) and seeded regions of a cumulus cloud in Argentina. Data were
collected ~500 m above the cloud base.

J. WEB DISSEMINATION OF WEATHER FORECASTS

1. Background

The world wide web is a very popular place to seek weather information, and RAP has embraced this means of communication as a efficient way
to disseminate current weather products. RAP maintains a popular web page at http://www.rap.ucar.edu/weather/ , with surface METARs, upper-
air maps and soundings, model forecasts, and radar images (available only to NCAR addresses due to redistribution rights). Through other links to
the RAP web pages (http://www.rap.ucar.edu), web-based samples of products being developed by RAP staff are available. RAP has also made
substantial contributions to the Aviation Digital Data Service (ADDS), which makes available to the aviation community digital and graphical
analyses, forecasts and observations of meteorological variables.

2. The Aviation Digital Data Service (ADDS)

ADDS was developed by Greg Thompson, Frank Hage, Shelley Knight, and Paddy McCarthy with assistance from NOAA/FSL. The system was
transferred to AWC (http://adds.awc-kc.noaa.gov/) at the beginning of FY99, and has undergone several upgrades since the initial installation.
Four products developed in RAP are now available on ADDS: the Integrated Icing Diagnostic Algorithm (IIDA); the Integrated Turbulence
Forecast Algorithm (ITFA); the ADDS Flight Path Tool; and the National Convective Weather Forecast Product (NCWF). ADDS uses Java
extensively so that aviation decision makers can interact quickly with weather data to form a mental picture of the weather and its possible impact
on aviation. The Flight Path Tool, developed during FY2000, enables a pilot to select a flight route and view relevant weather parameters along
that route. In this manner a pilot can see the hazard both as a plan “map” view, and as a vertical cross-section, which allows for optimization of
planned routes around, above, or below weather hazards. This tool also provides overlays of multiple meteorological observations and forecasts
such as METARs, TAFs, and AIRMETs/SIGMETs. Other upgrades in FY2000 include an interactive PIREP tool, by which the user can run a
mouse over a map symbol of a pilot report and receive the original, undecoded message, and improvements in presentation and the underlying
algorithms which analyze the weather data.

K. EFFORTS RELATED TO FORECAST VERIFICATION

1. Background

http://www.rap.ucar.edu/weather/
http://adds.awc-kc.noaa.gov/
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Objective scientific verification is a critical part of the development of new and improved forecasting systems in RAP. However, verification of
aviation weather forecasts is not always straightforward, due to characteristics of both the forecasts and observations. For example, the use of
observations based on pilot reports (PIREPs) to verify in-flight icing and turbulence forecasts limits the verification measures that can be
computed and invalidates numerous assumptions associated with standard statistical methods. In the past year, RAP has demonstrated some of
these limitations analytically, and also through stochastic simulations. RAP has also been strongly involved in development of appropriate
methods to express the uncertainty associated with the verification statistics. Such uncertainty measures are needed, for example, to make
meaningful comparisons of the quality of forecasts produced by different algorithms or forecasting systems. Standard confidence interval methods
are not appropriate in the case of verification of icing and turbulence forecasts, due to characteristics of the forecasts and observations.

2. Limitations on Statistical Measures for Verification of Icing and Turbulence Forecasts

Although it is well known that pilot reports (PIREPs) of icing and turbulence have numerous characteristics that make them a difficult data source
to use for forecast verification, they remain the best observations currently available for evaluation of forecasts of these conditions. However,
because PIREPs are not available at consistent times and locations (i.e., they are not systematic), they do not provide a representative sample of
the forecast grid. As a result, it has been suggested (e.g., Brown 1996) that it is inappropriate to compute certain verification statistics such as the
False Alarm Ratio (FAR), Bias, and various other familiar measures.

In general, icing and turbulence predictions are verified as Yes/No forecasts, using statistics based on a 2x2 contingency table consisting of counts
representing the occurrence frequency of all combinations of Yes/No forecasts and observations. Basic verification statistics that are commonly
computed from the 2x2 table include the Probability of Detection (POD) of Yes and No observations (PODy and PODn, respectively), and FAR.
These statistics can be interpreted as conditional probabilities: PODy (PODn) is an estimate of the conditional probability that the forecast is Yes
(No), given that the observation is Yes (No); FAR is an estimate of the conditional probability that the observation is No given that the forecast is
Yes; pc is the sample climatological probability, which is estimated by the relative frequency of Yes observations. In the case of PIREPs, pc is the
proportion of PIREPs that are Yes reports.

All of the quantities in the 2x2 table are related to each other in interesting and sometimes surprisingly complicated ways. In particular, it turns
out that FAR can be written as a complex function of PODy, PODn, and pc (Brown and Young 2000). FAR is strongly related to pc, and in
certain ranges of pc, FAR changes rapidly with small changes in pc (Figure 32) .

The implications of the dependence of FAR on pc are highly relevant for verification of icing and turbulence forecasts simply because we have no
control over the distribution of Yes and No PIREPs. In fact, this distribution can vary from day to day and time to time. Most importantly, the
distribution of Yes and No PIREPs is not representative of the distribution of Yes and No icing or turbulence conditions, because the PIREPs are
not systematic and do not appropriately sample the forecast grid.

3. BOOTSTRAP - Statistics for the Imperfect World

To develop confidence intervals appropriate for verification of icing and turbulence forecasts, measures of forecast quality were estimated using
several methods and the resulting confidence intervals were compared to each other (Kane and Brown 2000). Classical methods, based on the
binomial distribution and the normal approximation provided the smallest intervals. However, both approaches make assumptions that the
verification data may not meet. Bootstrap methods, by which the statistics are resampled and recalculated (reference), are applicable to any
situation, with no need to check whether each sample meets certain criteria. The resulting bootstrap-estimated confidence intervals are a little
wider than the normal approximation and binomial intervals. In general, methods relying upon fewer assumptions about the data have less
certainty, which is reflected in larger confidence intervals. Moreover, the wider bootstrap intervals may also be attributed to the additional
variability in the verification data due to day-to-day variability in the PIREP counts. Additionally, the binomial model does not accurately reflect
the forecast/observation sampling process (i.e. accumulation of counts across days and forecasts). Bootstrap replicates, sampled in the same
manner as the forecast/observation pairs, more accurately model the verification data.

As an example, Table 2 shows the different types of confidence intervals for the Probability of Detection (POD) for 3-h turbulence forecasts
based on the Integrated Turbulence forecasting Algorithm (ITFA), with a threshold of 0.07 for the winter of 1998-1999. POD is defined as the
proportion of Yes PIREPs that were correctly forecast to have turbulence. The point estimate of the POD for this set of forecasts is 0.56. The
classical intervals (binomial and normal approximation) give the impression that this estimate is +/- 0.015. However, the three types of bootstrap
estimates (standard, percentile, and Bca) indicate that the estimate is +/- 0.033 -- the bootstrap intervals are more than twice as wide as those
estimated by the classical procedures. For this same period, the operational turbulence forecasts (i.e. AIRMETs) had an estimated POD of 0.54.
Using only the point estimates, one might conclude that the ITFA forecasts performed better than the AIRMETs. However, the ITFA confidence
intervals make it clear that the ITFA POD estimate is between 0.527 and 0.593. Since the POD estimate for the AIRMETs is also in this interval,
the difference in performance between these forecasts is clearly not statistically significant.

Table 2: ITFA 0.07 POD estimate and 95% confidence intervals.

POD
Estimated Value .56

Binomial (.546, .574) +/- 0.015
Normal Approx. (.546, .574) +/- 0.015

Standard (.527,.593) +/-0.033
Percentile (.527, .592) +/- 0.033

BCa (.528, .593)
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Bootstrap confidence intervals for forecast verification statistics are now routinely computed as part of the evaluation process for RAP's
turbulence and icing forecasts.
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Figure 4: Cumulative percent of aircraft flight min with ICE-3 (black line) and ICE-0 (gray line) matched to
maximum and minimum icing potentials within the verification box. Ideally, the black (gray) line is highest to the
right (left). For ICE-3/maxval (ICE-0/minval), the values are for all icing potentials greater (less) than or equal to
the value on the x-axis. Maxval (minval) is the maximum (minimum) icing potential indicated by IIDA within the
verification box.
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Figure 5: Percentage of FZPCP that fell as FZDZ (light gray bars), FZRA (dark gray bars), and PL (black bars) at
the six sounding sites and for the CONUS. Average annual hours of FZPCP are shown in parentheses for each
sounding site.
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Figure 7: Dual-frequency radar measurements and dual-wavelength radio (DWR). Data collected Montreal, Canada,
at 2225 UTC, 25 January 2000.
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Figure 8: Total integrated liquid water path (LWP) from the Radiometrics dual-channel radiometer (green solid line)
and the dual-wavelength retrieval (dashed blue line) for 2200-2300 UTC, 25 January 2000. All data are corrected to
the radar elevation angle of 15o(until 2232) or 12o(after 2232).
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Figure 11: Wind analysis for 0325 UTC, October 8 2000. The yellow vectors show the analysis with radar data
excluded, the white vectors show the analysis when radar data is included. The contours show the low-level
convergence for the analysis with radar data (only regions of convergence shown, contour interval 10-4 s-1). Cpol
radial velocity is shown by the color contours. Range rings are at a spacing of 10 km from Kurnell (in the east of the
analysis domain) and 20 km from Cpol (in the west of the domain). Olympic stadium is shown by the Olympic rings
between the two radars.
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Figure 16: Example web products from the Auto-nowcaster made available to usrs during the Sydney 2000 Field
Demonstration Project. a) Wind field and present (green), 30min forecast (orange) and 60 min forecast (red) of
leading edge of a wind shiftline. Each wind barb represents 10 km/hr. b) present (green), 30-min forecast
(yellow) and 60- min forecast (orange) of radar reflectivity >35 dBZ. c) Initial rainfall rate field as indicated by radar
(color scale to the right in mm/hr), d) 30-min forecast rainfall rate field, e) 60-min forecast of rainfall rate field.
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Figure 16: Example web products from the Auto-nowcaster made available to uses during the Sydney 2000 Field
Demonstration Project. a) Wind field and present (green), 30min forecast (orange) and 60 min forecast (red) of
leading edge of a wind shift line. Ech win barb represents 10 km/hr. b) present (green), 30-min forecast (yellow)and
60- min forecast (oange) of radar reflectivity >35 dBZ. c) Initial rainfall rate field as indicated by radar (color scale
to the right in mm/hr), d) 30-min forecast rainfall rate field, e) 60-min forecast of rainfall rate field.
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Figure 16: Example web products from the Auto-nowcaster made available to users during the Sydney 2000 Field
Demonstration Project. a) Wind field and present (green), 30min forecast (orange) and 60 min forecast (red) of
leading edge of a wind shift line. Ech wind barb represents 10 km/hr. b) present (green), 30-min forecast (yellow)and
60- min forecast (orange) of radar reflectivity >35 dBZ. c) Initial rainfall rate field as indicated by radar (color
scale to the right in mm/hr), d) 30-min forecast rainfall rate field, e)
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Figure 16: Example web products from the Auto-nowcaster made available to users during the Sydney 2000 Field
Demonstration Project. a) Wind field and present (green), 30-min forecast (orange) and 60 min forecast (red) of
leading edge of a wind shift line. Each wind barb represents 10 km/hr. b) present (green), 30-min forecast (yellow)
and 60- min forecast (orange) of radar reflectivity >35 dBZ. c) Initial rainfall rate field as indicated by radar (color
scale to the right in mm/hr), d) 30-min forecast rainfall rate field, e) 60-min forecast of rainfall rate field.
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Figure 16: Example web products from the Auto-nowcaster made available to users during the Sydney 2000 Field
Demonstration Project. a) Wind field and present (green), 30-min forecast (orange) and 60 min forecast (red) of
leading edge of a wind shift line. Each wind barb represents 10 km/hr. b) present (green), 30-min forecast (yellow)
and 60- min forecast (orange) of radar reflectivity >35 dBZ. c) Initial rainfall rate field as indicated by radar (color
scale to the right in mm/hr), d) 30-min forecast rainfall rate field, e) 60-min forecast of rainfall rate field.
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Figure 17: Example image showing 20 minute motion vectors (magenta) and 5 minute quality check vectors (white).



http://www.rap.ucar.edu/asr2000/fig16.html[7/6/2015 2:05:54 PM]

Figure 18: The left image is the GOES 8 IR field used to calculate the model cloud top heights field (right image).
Cloud tops are displayed in 100's of feet. The top left field shows Equivalent Potential Temperature with low-level
winds super-positioned on the image. The front is evident by the gradient in EPT and the wind convergence. These
data along with other model derived interest fields are used in the fuzzy logic engine to produce the combined field
shown in the top right figure. In this figure areas with the highest interest values are most likely to be associated with
a front. These data are then used to delineate and track the front (bottom image). This case represents a strong
boundary that is easily detected. Other cases where frontal locations are trusted by humans are being reviewed to test
and tune the algorithms.
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Figure 19: Frequency of >40 dBz echo. This figure was constructed from 5-min data available from May 1 through
July 1998-2000, then normalized by dividing by the number of samples.
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Figure 21: Regression (R*2) and regression RMS error between measured/predicted hazard for several hazard areas
and using regressions for anemometers only, profilers only and a combination of both.
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Figure 22. Three-hour forecast of turbulence from ITFA. Hey, this caption does not match the figure...... need to get a
different one. Results of the winter 2000 intercomparison are consistent with the results for winters 1998-99. In
particular, they suggest that a few of the algorithms (e.g., DTF3, ITFA, Ellrod) have somewhat better overall
forecasting performance than the others (see Figure 21). Confidence intervals (not shown) suggest that some of the
statistics are significantly different from the corresponding values for the component algorithms. The results also
suggest that the best algorithms (including ITFA) have very similar performance characteristics, and that the
performance of these algorithms is approximately the same as that of the official turbulence forecasts (i.e., the
AIRMETs) issued by AWC.
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Figure 24: Verification results for ITFA and and its individual component algorithms (as indicated) for 3-h forecasts
during winter 2000. Results are also shown for the AIRMETs, which are the operational turbulence forecasts issued
by the Aviation Weather Center. The curves show PODy (fraction of Yes PIREPs that were correctly forecast) for
PIREPs reporting moderate-or-greater (MOG) turbulence severity, as a function of 1-PODn, where PODn is the
fraction of No PIREPs that were correctly forecast. Each point on each curve represents a different threshold applied
to the forecasts to construct a Yes/No forecast. The area under the curves is a measure of skill; curves that fall below
the 45° line indicate the forecasts have negative skill.
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Figure 25: Single-elevation sweep from an airborne Doppler radar. Black and white line is in-situ aircraft track
showing derived running mean-squared values of the measured vertical acceleration. Upper left and right panels are
from pulse-pair (left) and NESPA (right). Lower left panel is second moment confidences computed by NESPA; lower
right hand panel is NESPA-derived hazard metric (in the same units as mean squared acceleration).
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Figure 27: 6-hour daytime average and standard deviation of latent heat fluxes for the period 16 April to 22 May
1997. Models are indicated by name; CASES are surface station observations. Surface stations 1, 2, and 8 are located
over grassland/pasture sites, 3 and 4 over sparsely vegetated surface, and 5, 6, and 7 over winter wheat sites.
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Figure 28: Terrain heights (in meter) in the nested domain-3 with a grid spacing of 3 km centered at the US Army
Dugway Test Range in Utah (upper panel), and the spatial distribution of land-use types (lower panel) for the same
domain.
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Figure 29: MM5/OSULSM simulated evaporation (in Wm-2 ) for the domain in Figure 29 valid at 1800 UTC, 13 April
2000. The low evaporation from the dry salt lake (Playa) is due to high resistance of deposited salt surface.
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Figure 32: Relationship between FAR and pc (climatological probability), with lines depicting different values of
PODy and PODn (with PODy=PODn).
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