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Director's Message

Dear Colleagues,

It is with pleasure that | present the Fiscal Year 1999 Annual Scientific Report of the National Center for Atmospheric Research. FY 1999 represents my last, full fiscal year as Director of NCAR, as | have announced my decision to
step down early in calendar year 2000. For this report, | have prepared a brief overview of the activities and accomplishments of NCAR's scientists during this, my tenth year, as Director. | hope that you will find this summary and
the entire website informative as well as indicative of the outstanding work done at our Center over the past 12 months.

Fundamental Research

Fundamental research provides the foundation for understanding the physical, dynamical, chemical and biological mechanisms that govern atmospheric and related processes. NCAR's base program is sufficiently broad and flexible
to respond to research opportunities and enable discovery. In 1999, five areas of emphasis were pursued:

Precipitation Physics Focussing on two themes, testing theories of how precipitation forms through warm-rain processes and, determining how ice forms and grows to precipitation, NCAR will improve our representations of
precipitation in weather and climate models. This year saw an emphasis on the microphysics of ice processes.

Natural variability of the Earth System: It is well known that the earth's physical climate system, coupled atmosphere, ocean, sea ice and land surface is variable on a variety of time scales from seasonal to centennial. This is the
result of changes in ocean and atmosphere circulations and their interactions with sea ice and land surface moisture. To achieve a better understanding of this variability NCAR undertook analysis of physical observations and
improvements to our climate system model.

Atmospheric Kinetics and Photochemistry: Studies undertaken this year include determination of the rate coefficients and products of atmospheric chemical reactions and reactions of inorganic chlorine and bromine compounds to
quantify impacts of their chemistry on ozone levels in the stratosphere and the marine boundary layer. The study of aerosols, which are a key factor in the Earth's climate system, was another continuing area of emphasis.

Solar Magnetism: Understanding the structure and behavior of the solar magnetic field is a scientific prerequisite for developing reliable forecasts of variations in solar output that cause changes in our terrestrial and space
environments. Two main research thrusts at NCAR include studies of the magnetic sun and its intrinsic variability and a solar magnetism initiative to construct a full understanding of the solar magnetism from the deep solar interior
through the solar corona.

Dynamical and Turbulent Systems: NCAR has maintained an active program in fundamental geophysical turbulence research and astrophysical fluid dynamics. Current research includes investigations into Clear Air turbulence and
how to parameterize physics at small scales in weather and climate models.

Understanding and Predicting the Earth System

Predicting Weather on short time and space scales: NCAR continued its activities in the focused science program of the US Weather Research Program. To better coordinate the scientific foci of the USWRP with the NSF Grants
program and other agency-sponsored activities, NCAR modified its funding cycle to coordinate the two, two-year project cycles. NCAR also received special funding for from NSF to conduct USWRP-related activities in ESIG

Separating natural variability and anthropogenic climate change: In addition to natural variability, climate can change due to human activity. Separating these two is an important scientific problem with major societal and economic
implications. Studies aimed at this problem included simulations of the climate of the 20th century with the Climate System Model (CSM), research into tropical ocean seasonal-to-interannual variability, and the impact of mesoscale
and microscale systems on larger scale systems.

Atmospheric chemistry and air quality: Changes in emissions of chemicals associated with evolving land use and industrial development are becoming major causes of global changes in the Earth system. NCAR has planned two
major research programs for deployment in FY2000 to address tropospheric ozone production (TOPSE) and the physical processes that produce and control urban pollutants (MIRAGE). Both TOPSE and MIRAGE will involve
significant participation of university researchers.

Solar-terrestrial coupling with an emphasis on the upper atmosphere: Two activities were initiated to study the coupled earth system and its response to the variable sun and to better understand solar-induced space weather.
These investigations will eventually provide a better understanding of solar emissions, enabling the coupling of the TIME-GCM model with the Climate System model.

Advanced Scientific Facilities

Computing and data handling facilities: The Scientific Computing Division provides high performance computing facilities to support the NCAR scientific program and the supercomputing needs of the community. The facilities
include a substantial infrastructure of computer servers, networking, visualization, data communications and user services to support the development and execution of large, long-running models and the manipulation, analysis
and archiving of extremely large datasets. Current facilities include the Climate Simulation Laboratory, a national, special use, dedicated computing facility for climate system modeling. The CSL is a multi-agency, USGCRP facility. A
the end of the fiscal year, SCD acquired a new distributed shared memory supercomputer, named blackforest, which represents the culmination of a process of identifying the best next-generation supercomputing system for
NCAR.

Atmospheric observing systems: NCAR develops and operates observing facilities and provides data manipulation and analysis tools to researches throughout the university community. The acquisition of a High-Performance
Instrumented Airborne Platform for Environmental Research) HIAPER aircraft proceeded on target with the approval of the Systems Acquisition and Integration plan by NSF> Preparations for an FY2001 airframe contract remain on
schedule.

Solar observing systems: Advances in solar observing systems availaable to the community were made with the continuation of the Mauna Loa Observatory observations made with the Precision Solar Photometric Telescope. Other
facilities currently in use include the Advanced Coronal Observing System (ACOS) comprised of three instruments, the Mark IV Solar white light coronagraph, the March Il coronagraph and the Chromospheric Helium | Imaging
Photometer.

Community models, datasets and networking: NCAR develops and supports several complex models, many of which are used broadly by the community. Services that may be provided to users include cooperative research runs on
NCAR computers, transfer of code to universities for research by individuals or groups outside of NCAR, tutorials, workshops, user groups and collaboration on evaluation and improvments. Current models include the Climate
System Model (CSM), Model of Ozone and Related Species in the Troposphere (MOZART) and the Mesoscale Model Version 5 (MM5)

NCAR provides cost-effective local area network capability for UCAR and NCAR users, metropolitan area networking to support work between campuses and other local users and wide area networking that meets the research
community's needs for national and international connectivity. This year also saw the development and construction of the Boulder Research and Administrative Network (BRAN), a local fiber-optic network to connect some of
Boulder's national labs with the University of Colorado and City of Boulder.

NCAR also makes available to the university research community a wide variety of datasets from model runs, field programs and special activities such as the NCEP data reanalysis project.

Human Dimensions and Societal Impacts

NCAR's research program on human dimensions promotes the use of atmospheric science information in service to society and is designed to improve understanding of the complex interactions among human societies, natural
resource systems, and atmospheric processes. The Environmental and Societal Impact Group is the institutional foci for much of this research.

Education and Training

NCAR places a very high priority on education and training activities through specific science and facility programs, as well as through individual contributions of our staff. Extensive visitor programs exist in each NCAR division, and
the Advanced Study Program recruits and appoints approximately 20 postdoctoral fellows each year.
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Highlights

Atmospheric Chemistry Division

Watch this space!
Advanced Study Program

ASP and the Mesoscale and Microscale Meteorology Division (MMM) hosted a summer colloguium in June 1999 on "Ice formation in the
Atmosphere.” Charles Knight (MMM) coordinated the sessions which were held at NCAR. ASP concurrently used Web delivery to record and
display the lectures of 20 people from 13 institutions of the U.S. and Canada. The 21 student participants represented 14 institutions from 4
foreign countries and the U.S. The colloquium addressed the microphysical processes involved in ice formation, the current status of observations
of ice in various types of clouds, and the links between ice formation and chemical, electrical, and radiative properties of clouds as well as the
current status of laboratory and theoretical evidence pertaining to ice formation and ice effects in models at various scales. (See

http://www.asp.ucar.edu/colloquium/1999)

Atmospheric Technology Division

TOGA COARE Soundings Corrections TNCGRRECTED EAVhG SOmmING
i e W IR
In the winter of 1992/93, nearly 12,000 radiosonde soundings were launched from 36 Priority Sounding Stations § ﬂ o

during the TOGA COARE Intensive Observing Period. Sounding systems provided by NCAR/ATD, including the
Integrated Sounding Systems (ISS) of the central Intensive Flux Array (IFA), launched more than one third of those
radiosondes. The combined sounding data set represents an unprecedented look at the atmosphere over and near the
Western Pacific oceanic warm pool, allowing investigators to explore such issues as diurnal boundary layer
variations, convective processes, dry intrusions, atmospheric heat and moisture budgets, synoptic-scale low-level
westerly and upper-level easterly bursts and 30-40 day waves. Analysis, reanalysis, and modeling efforts worldwide
have used and continue to rely on the TOGA COARE sounding data set.

0

During initial processing of the TOGA COARE sounding data, analysts suggested that radiosonde temperature and humidity measurements seemed
too warm and too dry respectively in the lowest levels, at least during daytime soundings. ATD engineers attributed this warm dry bias to
radiational heating of the temperature and humidity sensors and sensor arm just prior to balloon launch. NCAR then developed an algorithm and
methodology to correct near-surface temperature and humidity data for this so-called sensor-arm heating and the corrections were applied to the
COARE data set.

Further analyses of the TOGA COARE data indicated a residual dry bias not resolved by application of the sensor-arm heating correction. Some of
these analyses showed large horizontal gradients of humidity and of derived parameters such as Convective Available Potential Energy (CAPE)
despite the relatively uniform sea surface temperatures in the COARE IFA.

Scientists and engineers from ATD and from Vaisala (Helsinki, Finland), the manufacturer of most sondes used during TOGA COARE, confirmed
the dry bias and identified its cause: contamination of the capacitance humidity sensor by various gaseous plastic and Styroform components. Based
on extensive Vaisala testing, ATD and Vaisala developed a prototype correction algorithm based on physical characteristics of the humidity
sensors. With additional funding from NSF and NOAA, the correction algorithm was further developed and has now been applied to almost all IFA
soundings from TOGA COARE.

Vaisala has taken corrective actions since the problem has been discovered. A new desiccant, made of a mixture of silica gel and activated carbon,
has replaced the clay-based drying agent. A protective sensor arm cover as added to the new sondes as well, which isolates the sensor from
contaminants eliminating the bias.

The work on the TOGA COARE data set has been carried out by H. Cole, E. Miller, J.-H. Wang, D. Parsons, F. Guichard and K. Beierle, all
ATD/SSSF.

Climate and Global Dynamics Division

For the first time climate change experiments have been carried out with a fully coupled climate model that employs no flux adjustments and shows
no surface climate drift. These simulations also included interactive chemical effects that have previously been ignored or prescribed.

CSM simulations (30 K) of the 20th and 21st centuries have been carried out. For the 20th century, a control simulation, a transient simulation, a solar variability simulation including the reconstructed solar variation, and a
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greenhouse-gases only simulation were completed. The project involved many participants and was led by J. T. Kiehl (NCAR), S. Solomon (NOAA Aeronomy Lab) , T. M. L. Wigley (NCAR), and B. A. Boville (NCAR)
with significant contributions from L. Buja (NCAR).

A system for forecasting aerosols has been developed by members of the CGD Climate Modeling Section (William Collins, Philip Rasch, and Brian Eaton) and the Atmospheric Chemistry Division (Boris Khattatov, Jean-
Francois Lamarque, and Charles Zender). The system, the first of its kind, combines a chemical transport model and an assimilation of satellite aerosol retrievals. The model simulates the three-dimensional distribution of
atmospheric aerosols. The forecast system was used to plan aircraft missions during the recent Indian Ocean Experiment (INDOEX). The CGD scientists are extending the methodology to produce global aerosol analyses
(See Figures, 34 K). For more information, click here.

Recent analyses of the global carbon cycle suggest a significant role for terrestrial uptake of CO, in the overall budget. Analyses of atmospheric CO, have persistently suggested that this terrestrial uptake is largest in the
Northern Hemisphere, and spatial analyses suggest that the U.S. may play a disproportionate role.

Environmental and Societal Impacts Group
New Developments and Applications with the NCAR Regional Climate Model (RegCM) (Journal of Geophysical Research, 104, March 1999)

The following set of three related professional papers introduced further developments in an innovative approach for understanding how climate variability and change may
influence various resource systems, including future food production in the United States and worldwide. The fundamental issue addressed by the papers concerns the
development of high-resolution climate scenarios for use in impacts assessments. The need for more regional detail in climate scenarios has been pressing for more than a
decade. The methodologies developed by this multidisciplinary team of researchers, led by Linda Mearns, will significantly advance capabilities for constructing such scenarios
that assist nations in being better prepared for how to anticipate future weather and climate impacts on world food supplies. This special issue of the Journal of Geophysical
Research describes several years of research efforts.

In the overview paper, Giorgi and Mearns discuss outstanding issues in state-of-the-art regional climate modeling (e.g., boundary conditions, model physics, two-way nesting,
variable resolution approaches) and introduce the papers in the issue, which range in subject matter from the development of new physics for the model to various
applications of the model, including its use for developing high spatial resolution climate scenarios for use in impacts assessments. These papers illustrate a wide range of
applications over the United States, East Asia, Central Asia, and Eastern Africa. (Giorgi., F., and L.O. Mearns, 1999: Introduction to special section: Regional climate modeling
revisited. Journal of Geophysical Research, 104(D6), 6335-6352.)

The second paper analyzes the difference in high resolution climate change scenarios formed using two different methods of regionalization: statistical downscaling and
regional climate modeling. Boundary conditions from the same general circulation model (GCM), were used in both methods. The authors found that the two methods
generated significantly different changes in climate when applied to a region of western Nebraska, including opposite directions of change in precipitation. This paper thus further elucidates very
important uncertainties in the application of downscaling techniques. [comparison of downscaling methods] (Mearns, L.O., I. Bogardi, F. Giorgi, I. Matyasovszky, and M. Palecki, 1999: Comparison of
climate change scenarios generated from regional climate models experiments and statistical downscaling. Journal of Geophysical Research, 104(D6), 6603-6621).

The third paper examines two different types of uncertainty in agricultural impacts assessments: the spatial scale of climate change scenarios, and the choice of crop model type. It is the first paper
ever to demonstrate clearly the importance of these uncertainties. The authors developed a coarse-scale climate change scenario from a GCM used to drive the regional climate model and a high-
resolution scenario generated from control and 2xCO2 results of the Regional Climate Model (RegCM2) for a region in the central Great Plains. They then applied the two different scenarios to two
different crop model types (EPIC and CERES) for both corn and wheat. They found that substantial differences in percentage change in the simulated yields were calculated based both on the scale of
the scenarios and the choice of crop model type. This paper convincingly demonstrates that these uncertainties in climate change impacts are complex and interactive. [regional climate change
scenario] (Mearns, L.O., T. Mavromatis, and E. Tsvetsinskaya, 1999: Comparative responses of EPIC and CERES crop models to high and low spatial resolution climate change scenarios. Journal of
Geophysical Research, 104(D6), 6623-6646).

Creeping Environmental Problems and Sustainable Development in the Aral Sea Basin (Cambridge University Press, 1999)
Multifaceted environmental degradation in the Aral Sea basin has been a touchstone for increasing public awareness of environmental change issues. The Aral crisis has been

touted as a "quiet Chernobyl" and is one of the worst human-made environmental catastrophes of the twentieth century. Just a few decades ago, it was the fourth largest
inland body of water in the world. Today, it has fallen to sixth place, and it continues to shrink.

This book, edited by Glantz, represents the culmination of five years of research begun in FY95 for the Water Unit of the UN Environment Programme (UNEP), with some initial
support from the Water Unit. Twelve key environmental changes in the Aral Sea Basin were identified for assessment in terms of the thresholds of creeping environmental
problems associated with them. Each member of a team of twelve Russian, Uzbek, Turkmen, and Kazak experts focused on one of these changes. Each expert had a decade or
more of researching a specific environmental problem. Support was provided to them to prepare their chapters. Glantz initiated the development of a theoretical framework in a
UNEP/NCAR workshop on Creeping Environmental Problems in 1994. This was organized to identify thresholds of problem awareness, crisis, and policy action for their
respective problems. Glantz traveled to Russia several times on trips of opportunity during the FY95-99 period to discuss translation problems and to edit the manuscripts for
clarity. The book presents these case studies as lessons to be learned for other areas undergoing creeping environmental change, especially for terminal inland seas. It provides
an important multidisciplinary example of how to approach such environmental disasters for students and researchers of environmental studies, global change, political science,
and history.

High Altitude Observatory [ -~

e Discovery of the first extrasolar planetary system around Upsilon Andromedae by a team from HAO, the University of California at San Francisco, and the Harvard-Smithsonian Center for
Astrophysics. Three planets were detected in that system through their signature in the motion of the center of gravity as observed with precision spectroscopy developed at HAO in the context of
solar and stellar seismology.

e Evidence for bright rings around sunspots from data gathered with the Precision Solar Photometric Telescope (PSPT) operated at HAO's Mauna Loa Observatory as part of NSF's Radiative Inputs
from Sun to Earth (RISE) Program. The bright rings bear the signature of the redistribution of energy transported in and around big magnetic flux structures in the upper solar convection zone.
The relation of such bright rings to the field distribution in and around sunspots was identified using data from the HAO/NSO Advanced Stokes Polarimeter (ASP) at Sacramento Peak Observatory.

Mesoscale and Microscale Meteorology
Surface Energy Bias in Climate Models (W. Pacific Warm Pool)

The cause of bias in the surface energy budget, and the attendant climate drift problem in coupled atmosphere-ocean general circulation models (GCMs), is a key uncertainty in climate modeling.
Xiaoging Wu (joint appointment with CGD) and Mitchell Moncrieff investigated this issue using a CRM (cloud-resolving model wherein convection and clouds are explicit), a single-column model (SCM)
of the NCAR Community Climate Model (CCM, convection and clouds parameterized), and observations from the Tropical Ocean and Global Atmosphere Program Coupled Ocean-Atmosphere Response
Exper-ment (TOGA COARE). They showed that top-of-atmosphere radiative fluxes and sur-face energy budgets derived from the CRM simultaneously agree with observations, while the SCM (run with
the same prescribed forcing) is strongly biased. An accurate horizontal and vertical distribution of condensate and its effect on radiative transfer is crucial [see Figure 1 at bottom left]. This result shows
convectively driven cloud systems must be param-eterized accurately before ocean-atmosphere coupling can be accurately realized, at least over the warm pool [see Figure 2 at bottom right].
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Figure 1:
Left panel: 30-day evolution of 6-hourly vertical profiles of (a) cloud ice water mixing ratio (g kg-1) and (b) cloud liquid water mixing ratio (g kg-1) from the CRM. Right panel: Same as left panel but
from the SCM. Click on image to view larger figure.

Sea Surfce Tempesaiee (C) ovet (1A

Figure 2:
The SST derived from the ocean model (dashed line) agreed very well with observations (solid line). On the other hand, a relatively poor prediction of SST was obtained when the ocean model was
forced by surface conditions obtained from the single-column model (dotted line). Click on image to view larger figure.

Convection Initiation over Tropical Islands

Using a linear model and fully nonlinear numerical simulations, N. Andrew Crook (joint appointment with RAP) showed that radiative heating on the island scale is at least as important as sea breezes in
initiating strong thunderstorms (known as Hectors) over the Tiwi Islands north of Darwin, Australia. In agreement with observations made during the Maritime Continent Thunderstorm Experiment
(MCTEX), Figure 3 at the right shows the sea breezes from the north and south coastline converged to within 10 km of each other but did not collide, yet a Hector formed. This result raises the
question of how convection over tropical islands should be initiated (‘triggered’) in parameterization schemes, and whether the sea-breeze collision mechanism is truly prevalent.

Surface Rainwater and Velocity 1400 Local Time

) Figure 3:
Surface rainwater and velocity vector field at 1400 Local Time from a simulation of flow over the Tiwi Islands. An intense thunderstorm, locally known as a ~Hector' has developed over the center of
Melville Island (island to the east). Click on image above to view a larger version.

Research Applications Program
Mount Washington Icing Sensors Project (MWISP)

The detection of aircraft icing conditions (e.g., supercooled liquid water [SLW], freezing drizzle) is a major goal of the FAA-funded aircraft icing work at RAP. Current remote sensing systems
operationally deployed such as the National Weather Service WSR-88D radars are not able to detect supercooled liquid water in the form of cloud droplets, nor are they able to tell whether radar
backscatter is due to snow or freezing drizzle. A number of recently developed systems, however, show promise of being able to unambiguously detect supercooled liquid water and freezing drizzle. In
order to evaluate their potential, the Mount Washington Icing Sensors Project was conducted during the month of April in the vicinity of Mt. Washington in New Hampshire, a region with significant
amounts of icing and freezing drizzle. This was the first major field program ever conducted to test the ability of remote sensing devices to measure SLW and freezing drizzle. The program was
organized and managed by RAP and included participants from government agencies, universities, and other research institutions.

Development and Implementation of Aviation Digital Data System (ADDS)

The National Weather Service’s Aviation Weather Center in Kansas City provides pilots and other aviation users Airmets (6 hour forecasts) and Sigmets (current conditions) of icing and turbulence every
4 hours. This information is provided in text form as a series of waypoints. While allowing rapid transmission of the information, it also requires aviation users to spend a great deal of time decoding the
message. The Aviation Digital Data System (ADDS) has recently been developed by RAP and NOAA/FSL to provide the above weather information, as well as experimental weather products developed
by RAP, in a user-friendly graphical manner over the Internet. The system was transferred to the Aviation Weather Center in Kansas City in 1999, and it has proven to be very robust and extremely
popular with users. RAP’s work in developing this system recently won NCAR'’s Outstanding Scientific and Technological Accomplishment Award.

Transfer of Weather Support to Deicing Decision Making (WSDDM) System to ARINC

The Weather Support to Deicing Decision Making (WSDDM) system is designed to provide airlines and airports current weather information and nowcasts of snowfall. A key aspect to the WSDDM
system is the use of snow gauges to measure the liquid equivalent snowfall rate. Research conducted at RAP has shown that the current operationally available snowfall intensity based on visibility can
be misleading to deicing operators in many instances. The WSDDM system overcomes this problem by providing real-time measurements and nowcasts of liquid equivalent snowfall rates. This
technology was successfully transferred to ARINC during the past year, and is currently available commercially to airlines and airports. It is currently operational at LaGuardia, JFK, and Newark airports
in the New York City area. The system was awarded the U.S. Government's Technology Leadership Award in December 1999.

Scientific Computing Division

New computational hardware roadmap

One of SCD's highlights for FY1999 was developing a new computational hardware roadmap and taking the first steps on the path it defines. This is a significant step forward in our plan to identify,
acquire, and operate a new generation of computing hardware architectures for NCAR and our university community.
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This roadmap and our implementation of it are so significant because NCAR and SCD must adapt to major changes in both the technologies and the market forces now driving the development and
availability of computing engines in the United States. This change in supercomputing fundamentally affects how scientists perform numerical simulations for geosciences research, and it has profound
ramifications for model design and production.
SCD must provide platforms that allow the science to adjust to these new computing engines in a way that advances scientific output and avoids disruptions or delays. SCD's computational hardware

roadmap presents options that could allow SCD to provide Teraflop computing capabilities in FY2000. This roadmap is fundamental to ensuring that NCAR's scientific research community will have
access to the most potent computing resources available.

Acquisition, installation, and acceptance of blackforest

The acquisition and installation of the IBM RS/6000 SP computing system, "blackforest.” This is a significant accomplishment for the division because it represents the culmination of a process of
identifying the best next generation supercomputing system for NCAR.

SCD has a sterling reputation for testing the most advanced computing engines and aims to acquire the very best in computing technology to meet the demanding needs of the scientists we serve,
both now and into the future. Our evolving partnership with IBM is an important ingredient for increasing the computing power supporting that science.

Educational Activity Highlights

Twenty-four students from the U.S. and Puerto Rico participated in the fourth summer of Significant Opportunities in Atmospheric Research and Science (SOARSO). These SOARS protégés worked with
scientific mentors from seven NCAR divisions, Argonne National Laboratory, Goddard Space Flight Center, the Universidad Nacional Auténoma de México, and the University of Colorado (Aerospace
Engineering Sciences, Cooperative Institute for Research in Environmental Sciences, Laboratory for Atmospheric and Space Physics).

LEARN: Atmospheric Science Explorers, a four-year project that provides atmospheric science training for rural Colorado teachers completed its third year of funding with intensive training for 38
teachers at NCAR during June 1999. An additional 162 teachers and 915 students participated in in-district training in the rural areas during the 1998-99 academic year.
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Editorships of Peer-Reviewed Journals

Mike Coffey, Editor, Rev. Geophys., 1997-Present

Alan Fried, SPIE Conference Proceedings, "Application of Tunable Diode and Other Infrared Sources for Atmospheric Studies and Industrial Processing Monitoring 11", Volume 3758, 1999
Alex Guenther, Associate Editor, J. Geophys. Res., 1997-2000

William Randel, Associate Editor, J. Atmos. Atmos. Sci., 1999-2001

William Randel, Associate Editor, Encyclopedia of Atmospheric Sciences, organized by Academic Press, 1999-Present

Brian Ridley, American Editor, J. Atmos. Chem., 1994-Present.

Geoffrey Tyndall, Guest Editor, Special Edition, Physics and Chemistry of the Earth, European Geophysical Society

Service on External Scientific, Policy or Educational Committees or Advisory Panels

Guy Brasseur, Chair, Science Steering Committee of the International Global Atmospheric Chemistry (IGAC), 1994-Present

Guy Brasseur, Member, External Review Panel for proposed Air Quality Research Center, North Carolina State University, Durham, May, 1999
Chris Cantrell, Member, AGU Atmospheric Sciences Nominations Committee, 1995-Present

Chris Cantrell, Member, ACEed Committee, 1999

Chris Cantrell, Aircraft Coordinator, TOPSE, 1998-Presen

Cheryl Craig, Member, "HDF User's Panel", HDF-EOS Workshop 111, September, 1999.

Mike Coffey, Panel Member, Advisory Panel on Professorship of Remote Sensing, University of Toronto

Alan Fried, Conference Chair and Organizer for the 1999 SPIE International Conference on Atmospheric Sensing, Applications of Tunable Diode and Other IR Sources for Atmospheric
Studies and Industrial Process Monitoring, July, 1999

Alan Fried, Member, Technical Program Committee for the 1999 Conference on Lasers and Electro-Optics/International Electronics Conference, May, 1999.

Alan Fried, Member, Board of Directors of the Rocky Mountain Optical Society

Alan Fried, Member, International Advisory Committee for the TDLS 2001 Conference, Zermatt Switzerland, TDLS-98

Rolando Garcia, Member, AGU Macelwane Award Committee, 1998-2000

Rolando Garcia, Member, IUGG International Committee on the Middle Atmosphere (1999-2003)

John Gille, Member, Scientific Steering Committee, Stratospheric Processes and Their Roles in Climate (SPARC)

John Gille, Member, Executive Committee Panel of Experts/Commission on Atmospheric Sciences Working Group on Environmental Pollution and Atmospheric Chemistry Working Group
John Gille, Member, WMO Global Atmospheric Watch (GAW) Observations Group

John Gille, Member, National Polar Orbiting Environmental Satellite System (NPOESS) Ozone Mapping and Profiling Sensor (OMP) Selection and Review Committee
John Gille, Member, NASA EOS-Terra Executive Committee for Science Outreach

Alex Guenther, Member, IGA-GEIA Natural VOC Committee, Coordinate/synthesize global natural VOC emissions research, 1993-Present

Alex Guenther, Member, IGAC-ACD Education Committee, Develop initiatives for atmospheric chemistry education in developing countries, 1998-Present

Alex Guenther, Member, National Tropospheric Ozone Research Needs Panel, Prioritize U.S. research on tropospheric ozone, 1997-Present

Sasha Madronich, Member, WMO Scientific Advisory Group on UV Monitoring

Sasha Madronich, Member, UNEP Panel of Environmental Effects of Stratospheric Ozone Depletion

Liwen Pan, Member, Committee of Visitors for National Science Foundation Division of International Programs, Feb, 1999

William Randel, Member, SPARC Ozone Trends, Stratospheric Temperature Trends and Reference Climatology Panels

Anne Smith, member of Science Team for TIMED (Thermosphere, lonosphere, Mesosphere Energetics and Dynamics) Satellite, NASA

Awards

Rolando Garcia, NOAA Outstanding Publication Award (co-authored with Susan Solomon), November, 1998

Sasha Madronich, NOAA Outstanding Publication Award (co-authored with E. Dlugokencky et al., November, 1998.

William Mankin was inducted as a charter member of the Rhodes College Alumni Hall of Fame (largely on the basis of work at NCAR)

Willian Randel, Editor’s Citation for Excellence in Reviewing, Geophys. Res. Lett., 1999.

Miscellaneous Service

Louisa Emmons, Science Referee, J. Geophys. Res. and Atmos. Environ
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Douglas Kinnison, Lead Author, three international scientific assessment documents: 1) 1999 Chapter 4, Intergovernmental Panel on Climate Change, a Special Report on Aviation and the
Global Atmosphere; 2) the 1999 Chapter 12, World Meteorological Organization Scientific Assessment of Ozone Depletion; and 3) the 1999 Chapter 4, NASA Atmospheric Effects of
Aviation Project, High Speed Research Program Atmospheric Effects of Stratospheric Aircraft.

Liwen Pan, Co-author, SPARC Water Vapor Assessment, June, 1999.

Xuexi Tie, K.C. Wong Education Foundation Award, 1998.

Atmospheric Technology Division

Editorships

Darrel Baumgardner, Editor, Journal of Atmospheric and Oceanic Technology (JTECH).
Krista Laursen, Associate Editor, Journal of Atmospheric and Oceanic Technology (JTECH).
Dave Parsons, Editor, Journal of Atmospheric Science.

Tammy Weckwerth, Associate Editor, Monthly Weather Review.

External Scientific, Policy, or Educational Committees and Advisory Panels
Steve Cohn
e Member, American Meteor. Soc. (AMS) Committee on Measurements
Charles Frush
Member, The International Society for Optical Engineering (SPIE)
Member, American Association for the Advancement of Science (AAAS)

Member, Institute for Electrical and Electronic Engineering (IEEE)
Member, Association for Computer Machinery (ACM)

.
.
.
.
Peter Hildebrand
e Chair, American Meteor. Soc. Radio Frequency Policy Statement Drafting Committee
e Member, U.S. Science Steering Committee, Mesoscale Alpine Project (MAP)
e Member, American Meteor. Soc. Committee on Radar Meteorology
Terry Hock
e Chair, AVAPS Users Group
Jeff Keeler
e Chair, NEXRAD Open RDA Advisory Panel
Steven Oncley
* Member, American Meteor. Soc. Committee on Boundary Layers and Turbulence
David Parsons
e Chair, AMS Review Panel for Mesoscale Processes, Severe Storms Monograph
e Technical Advisor, Working group on Profilers, Office of the Federal Coordinator
e Member, ARM Open Ocean Advisory Group
Jeffrey Keeler
e Member, NEXRAD Open RDA Advisory Panel
Larry Radke
Chair, NASA FIRE Meeting
Chair, NCAR/NAP Aerosol Program

Adjunct Professor, Atmospheric Sciences, University of Washington
Sr. Research Associate, Graduate Faculty of Aerospace Engineering, Univ. of Colorado.

.
.
.
.
Ron Ruth
e Member, American Meteor. Soc. (AMS)
Jeff Stith

e Member, American Meteor. Soc. (AMS) Cloud Physics Committee
e Storm penetrating aircraft session chairperson, Boulder, CO, 21-22 October 1999.

Jim Wilson

e Chair, Review Panel for Severe Convective Systems Monograph

e Member, NOAA/NWS NEXRAD Technical Advisory Committee

* Member, USWRP Quantitative Precipitation Forecasting Working Group
Volker Wulfmeyer

e Member, Global Energy & Water Cycle Exper. (GEWEX), WCRP
e Member, AMS, Scientific and Technical Advisory Committee Laser Atmospheric Studies

Awards

Ned Chamberlain
Technical Achievement Award, December 1998.

Peter Hildebrand
IEEE Elected Senior Member, June 1999.

Peter Hildebrand
Best of Conference & Best of Session Awards for presentation "Measurement of Precipitation in Mountainous Terrain Using Airborne Doppler Weather Rader", 4th Int. Airborne Remote
Sensing Conf., Ottawa, Ontario, Canada, 21-24 June 1999.

Jothiram Vivekanandan
Ice Detection Using Radiometers UCAR patent award, December 1999.
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Patents

Issued 6/10/97 — Facility for Preparing and Deploying Sounding Devices
Inventor(s) — Dean K. Lauritsen, Sigvard J. Stenlund
Description — Modular launch building with wedged eve and overhead hatch that forms part of the wedged eve when fully retracted, and attachable equipment shelter.

Issued 12/31/96 — Radar Acquisition System

Inventor(s) Mitchell A. Randall; Eric Loew

Description — (PIRAQ) Single board processor/converter combination of generally existing technologies never previously combined due to hardware limitations.

Issued 9/10/96 — Portable Intelligent Whole Air Sampling System

Inventor(s) Walter F. Dabberdt; Kenneth D. Norris; Steven R. Semmer; Anthony C. Delany

Description — Automated sampler system for field sampling having multiple syringes mounted on a carousel where each syringe can draw an air sample of a predetermined size at a
predetermined time and at a predetermined speed. The laboratory apparatus withdraws the sample by reversing the automated process.

Issued 8/20/96 — Integrated Control system for Preparing and Deploying Sounding Devices and Managing Telemetry Therefrom

Inventor — Charles L. Martin

Description — Software control system for pre-launch preparation and scheduling launch. Software also displays raw data received from sonde and manipulates antenna direction.
Issued 1/23/96 — Low Cost Telemetry Receiving System

Inventor — Terrence F. Hock

Description — Directional antenna with shaped beam and one rotating point. (formerly titled "NEXUS Receiver Antenna").

Issued 11/28/95 — Receiver Antenna for Bistatic Doppler Radar Network

Inventor(s) Mitchell A. Randall; Christopher L. Holloway; Joshua M.A.R. Wurman

Description — See Receiver for Bistatic Doppler Radar Network

Issued 11/21/95 — Receiver for Bistatic Doppler Radar Network

Inventor(s) — Charles L. Frush; Joshua M.A.R. Wurman

Description — See Bistatic Multiple-Doppler Radar Network

Issued 4/25/95 — Bistatic Multiple Doppler Radar Network

Inventor(s) — Charles L. Frush; Joshua M.A.R. Wurman

Description — A multiple doppler radar network can be constructed using only one, traditional, transmitting pencil-beam radar and one or more passive, non-transmitting receiving sites.
Radiation scattered from the pencil beam of the transmitting radar as it penetrates weather targets can be detected at the receive-only sites as well as the transmitter. In a bistatic
system, the location of the targets in Cartesian space can be calculated from the pointing angle of the transmitting antenna and the time between transmission of a radar pulse from the
transmitter and detection at a passive receiver site.

Issued 2/16/93 — Self-Guided Recoverable Airborne Instrument Module

Inventor - Dean K. Lauritsen

Description — A reusable radiosonde utilizing the GPS navigation system for tracking of precise location and self-guided landing; the sonde (or other instrument package) is "unpowered"
but has wing surfaces and a mechanism for steering ad guidance for precisely landing the sonde(s) at a predetermined location; any airborne “instrument" package can be carried and
guided on descent — not limited to radiosonde implementation.

Climate and Global Dynamics Division

Editorships:

Gordon Bonan, Editor, Journal of Climate, 1998; Editorial Advisory Board, Global Change Biology, 1994

Grant Branstator, Associate Editor, Journal of the Atmospheric Sciences, 1994

Clara Deser, Associate Editor, Journal of Climate, 1996

Scott Doney, Associate Editor, Reviews of Geophysics, 1997

James Hack, Editor, Journal of Climate, 1998

Matthew Hecht, Associate Editor, Monthly Weather Review, 1998

Jeffrey Kiehl, Board of Reviewing Editors, Science Magazine, 1997

Doug Nychka, Editor, Statistical Science, 1999; Associate Editor, Statistica Sinica, 1999

Bette Otto-Bliesner, Associate Editor, Paleoclimates, 1992

Philip Rasch, Editorial Panel Member, Tellus, 1992

David Schimel, Consulting Editor, Biogeochemistry, Ecological Applications, Global Change Biology, 1989

Joseph Tribbia, Editor, Journal of the Atmospheric Sciences, 1993

Tom M. L. Wigley, Editorial Board, Climate Dynamics, 1994; Global Climate Change Digest, 1989; Mitigation and Adaptation Strategies for Global Change, 1995; Editorial Advisory Board, Encyclopedia
of Climate & Weather, 1996

Robert L. Wilby, Review Editor, Climate Research, 1998

Scientific, Policy, or Education Committees and Advisory/Panels/Boards

Maurice L. Blackmon, Member, Climate Research Committee, National Research Council, 1997; Chair, NCAR Climate System Model (CSM) Scientific Steering Committee, 1996; Science Team Member,
NASA's Clouds and the Earth's Radiant Energy System (CERES); Co-Chair, Scientific Working Group, Atlantic Climate Change Project, 1993; Member, American Meteorology Society Committee on
Climate Variations, 1991; Member, International Commission on Dynamical Meteorology; Member, IAMAP, Working Group D, Medium and Large-Scale Dynamics; Member, Task Force Diversity Group;
Member, Human Resources Advisory Committee (HRAC).

Gordon Bonan, Co-Chair, Land Model Working Group for the NCAR Climate System Model, 1996.

Byron Boville, Co-Chair of the Climate System Model (CSM) Project at NCAR, 1993; Member, IAMAS Commission on the Meteorology of the Upper Atmosphere, 1991; Member, IAMAS Commission
on the Meteorology of the Upper Atmosphere (ICMUA) Working Group on Modeling of the Middle Atmosphere, 1988; Member, CSM Scientific Steering Committee, 1996.

Grant Branstator, Member, Scientific Advisory Committee for the Center for Atmosphere-Land-Ocean Studies, 1999.

Frank Bryan, Member, CSM Science Steering Committee, 1998 and 1999; Member, NCAR Benchmarking Panel, 1999; Member, WCRP Working Group on Ocean Model Development, 1999; Member,
Joint IAG/IAPSO Special Study Group on the Geodetic Effects of Non-Tidal Oceanic Processes, 1999.

William Collins, Member, Earth Observing System (EOS) Validation Team, 1997; Member, Scanner for Radiation Budget (ScaRaB) Science Team, 1995; Member, Indian Ocean Experiment (INDOEX)
Science Team, 1996.

Aiguo Dai, Contributing Author, IPCC Third Assessment Report (TAR), 1999.

Clara Deser, Member, American Meteorology Society Committee on Climate Variations, 1994.
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Scott Doney, Member, U.S. JGOFS Steering Committee, 1993; Member, U.S. WOCE Steering Committee, 1997; Coordinator, U.S. JGOFS Synthesis and Modeling Project, 1997; Co-chair, NCAR CSM
Biogeochemistry Working Group, 1998; Member, Ocean Carbon Working Group, 1999.

James Hack, Member, DOE Climate Change Prediction Program (CCPP) Science Team, 1991; Member, DOE Computational Science Graduate Fellowship Program Advisory Panel, 1990; Member, NASA
FIRE-111 Science Team, 1995; Member, DOE Atmospheric Radiation Measurements (ARM) Science Team, 1991; Co-Chair, Atmosphere Model Working Group for the Climate Model System Project,
1997; Member, Oak Ridge National Laboratory Computer Science and Mathematics Division Advisory Committee, 1998.

James Hurrell, Member, Great Plains Regional Center of the National Institute for Global Environmental Change, 1994; Member, Advisory Panel for NCEP CDAS/Reanalysis Project, 1994; Member,
American Meteorology Society Committee on Meteorology and Oceanography of the Southern Hemisphere, 1995; Member, Atlantic Climate Change Advisory Committee, 1997; Co-chair, CSM Natural
Variability Working Group, 1997; Member, National Research Council Panel on the Global Energy and Water Cycle Experiment, 1997; Member, U.S. CLIVAR Scientific Steering Committee, 1998; Co-
chair, U.S. CLIVAR Atlantic Implementation Panel, 1999; Member, International CLIVAR Atlantic Implementation Panel, 1999.

Jeffrey Kiehl, Member, International Global Aerosol Chemistry Committee on Aerosol Forcing, 1993; Member, DOE Atmospheric Radiation Measurements (ARM) Science Team, 1991; Co-Director, NSF
Science and Technology Center for Clouds, Chemistry and Climate (C4), 1997; Chairman, General Circulation Model (GCM) Validation Work Group at the Center for Clouds, Chemistry and Climate (C4),
1994; Member, Scientific Steering Committee, NSF Climate System Model Project, 1996; Member, Indian Ocean Experiment (INDOEX) International Scientific Steering Committee, 1996; Member,
NCAR Aerosol Panel, 1997; Member, Climate Variability (CLIVAR) Scientific Steering Committee, 1998; Member, National Academy of Science Global Change Panel, 1999.

Tim Kittel, Member, National Technical Advisory Committee; National Institute for Global Environmental Change (NIGEC), DOE, 1996; Member, National Science Foundation Long-Term Ecological
Research (LTER) Program Climate Committee, 1990; Science Team Member, Vegetation/Ecosystem Modeling and Analysis Project, 1993; Member, Oak Ridge National Laboratory Distributed Active
Archive Center User Working Group, 1997; Member, Central Great Plains Assessment Steering Committee; U.S. National Assessment of the Potential Consequences of Climate Variability and Change,
1998.

Roland Madden, Member, Advisory Board for Meteorologische Zeitschrift, 1995; Member Selection Committee for Fellows of the American Meteorological Society, 2000; Member Organizing Committee
of the 8" International Meeting on Statistical Climatology, 1999.

James McWilliams, Member, U.S. WOCE Scientific Steering Committee, 1994; Member, Scientific Advisory Council of the NSF Climate Modeling, Analysis, and Prediction Program, 1990; Member, MIT
Corporation Visiting Committee for the Department of Earth, Atmospheric, and Planetary Sciences, 1994; Member, Jet Propulsion Laboratory Earth Science Advisory Council, 1997; Member, San Diego
Supercomputer Center User Advisory Committee, 1998; Member, Visiting Committee of the Division of the Geological and Planetary Sciences, California Institute of Technology, 1999.

Gerald Meehl, Member, Climate System Model Investigators Group, 1994; Member, Climate Simulation Laboratory (CSL) Allocation Panel, 1995; Visiting Senior Fellow, University of Hawaii Joint
Institute for Marine and Atmospheric Research, 1995; Member, Climate Variability and Predictability Working Group on Coupled Models (CLIVAR WGCM), World Climate Research Programme, 1997;
Member, Japan/U.S. Scientific Advisory Committee for the International Pacific Research Center, University of Hawaii, 1997; Chairman, Coupled Model Intercomparison Project (CMIP), 1996;
Coordinating Lead Author, IPCC Third Assessment Report, Chapter 9, Projections of Climate Change, 1998.

Ralph Milliff, Member, National Academy of Sciences, Space Studies Board, Committee on Earth Studies, 1999.

Doug Nychka, Cascadia Tropospheric Ozone Peer Review Panel; Program Chair of the Statistical Computing Section American Statistical Association JSM 2001; Member of proposal screening panel
NSF/EPA Statistics Program, NSF-DMS, 1999; Panel Member on Uncertainty in Oceanographic Models, American Academy of Sciences, 1999.

Bette Otto-Bliesner, Co-Chair, CSM Paleoclimate Working Group, 1996; Paleoclimate Modeling Intercomparison Project (PMIP), 1995; Paleoenvironmental Arctic Sciences Steering Committee (PARCS),
1999; AGU Paleoclimatology and Paleooceanography Committee, 1998.

Ramalingam Saravanan, Member, NOAA CLIVAR-Atlantic Advisory Panel, 1998; Member, U.S. CLIVAR Pacific Implementation Panel, 1999.

Philip Rasch, Member, NSF Science and Technology Center for Clouds, Chemistry and Climate (C4), 1990; Co-Chair, Chemistry Modeling Group at the NSF Science and Technology Center for Clouds,
Chemistry and Climate (C4), 1994; Member NCAR Aerosol Panel, 1997; Member Coordinating Committee of the Internation Global Atmospheric Chemistry (IGAC) Project on Stratospheric and Upper
Tropospheric Aerosols (SUTA), 1998.

David Schimel, Member, Advisory Committee, Max-Planck Institute for Chemistry, 1997; Convening Lead Author, Intergovernmental Panel on Climate Change (IPCC) Report, 1994 and 1995; Visiting
Member, Graduate Faculty, Texas A&M University; Member, U.S. National Academy Committee on Global Change Research; Member, National Research Council Committee on Global Change Research;
Member, University of Colorado's Global Change and Environmental Quality Program Committee; Member, International Geosphere-Biosphere Program: Task Force on Global Analysis, Interpretation and
Modeling; Member, U.S. National Academy Ecosystems Panel; Member, Governing Board, National Center for Ecological Synthesis and Analysis.

Dennis Shea, Member, American Meteorology Society Probability and Statistics Committee, 1997-1999; Model Infrastructure Working Group, 1999.

Kevin Trenberth, Member, ECMWF Reanalysis (ERA) Project Advisory Group, 1993--; Member, Atmospheric Observation Panel for the Global Climate Observing System, 1994--; Member, COLA
(Center for Ocean-Land-Atmosphere Studies) Scientific Advisory Committee, 1994--1999 and Chair 1995, 1998-99; Member, International CLIVAR Scientific Steering Group, 1995--, and Co-chair, 1996--
; Member, CSM Advisory Board, 1998--; Member, NOAA Council on Long-term Monitoring, 1998--; Member Joint Scientific Committee of the World Climate Research Programme, 1999--;
Corresponding Member, Panel on Climate Observing System Status, Board on Atmospheric Sciences and Climate, 1998-1999; Member, Climate Research Committee Panel on Reconciling Temperature
Observations, Board on Atmospheric Sciences and Climate, 1999--; Member Committee on Global Change Research, Board on Sustainable Development, 1999--; Member Scientific Steering Committee for
20™ Anniversary of the US-China Bilateral Workshop and Symposium, 1999--; Corresponding Member, NOAA OGP Panel on Climate Observations, 1999--; Author, Intergovernmental Panel on Climate
Change (IPCC) Scientific Assessment of Climate Change, WMO/UNEP, 2000 (lead author).

Harry van Loon, Member, Solar Terrestrial Energy Program of ICSU, Working Group No. 5, and Project Leader, Solar Terrestrial Oscillation Project, 1995.

Warren Washington, Member, National Science Board, 1995; Member, Secretary of Energy's Biological and Environmental Research Advisory Committee, 1990; Chair, Secretary of Energy's Health and
Environmental Research Subcommittee on Biological and Environment Research Program in the U.S. Global Change Research Program, 1995; Member, Modernization Transition Committee of the
National Weather Service, U.S. Department of Commerce, 1993; Past President, American Meteorological Society, 1994; Member, Executive Committee, American Meteorological Society Council, 1995;
Chair, Fellows Committee, American Meteorological Society, 1995; Member, Board on Sustainable Development, National Research Council, 1995; Member, Advisory Panel, National Centers for
Environmental Prediction, 1995; Member, The National Committee, American Association for the Advancement of Science, Center for Science and Engineering, 1994; Member, National Science Board
Programs and Plans Committees: CPP Task Force on the Environment; CPP Task Force on Polar Issues; and Chair, Merit Review Criteria Task Force, 1996; Member, NASA Earth Systems Science and
Applications Advisory Committee (ESSAAC), 1998; Member, Board of Trustees of the Bermuda Biological Station for Research, 1998; Member, Executive Committee, National Science Board, 1998;
Member, NOAA Science Advisory Board, 1998; Member, American Meteorological Society, History of the Atmospheric Sciences Committee, 1999; Member of Corporation for Woods Hole
Oceanographic Institution, 1999; Member of National Energy Research Scientific Computing Center (NERSC) Policy Board of the Lawrence Berkeley National Laboratory 1999; AMS Award Committee,
1999.

Tom M. L. Wigley, Member, United Nations Environment Program (UNEP) Scientific and Technical Advisory Panel (STAP) of the Global Environment Facility (GEF), 1995; Member, American
Geophysical Union, Atmospheric Sciences Section, Climate and Paleoclimate Committee, 1996; Member, NCAR Aerosols Project (NAP) Steering Committee, 1997; Member, NCAR/ESIG Climate Affairs
Module Program Advisory Committee, 1998; Member-at-large, American Association for the Advancement of Science, Atmospheric and Hydrospheric Sciences Section, 1998; Chair, PRESCIENT Steering
Committee, Natural Environment Research Council (NERC), Swindon, U.K., 1999

David Williamson, Member of CAS/JSC Working Group for Numerical Experimentation (WGNE), 1991; Member, DOE Climate Change Prediction Program (CCPP) Science Team, 1991; Member,
Atmospheric Modeling Inter-comparison Project Panel, 1996; Member, Program Comittee for the 8™ Workshop on Numerical Solutions of Fluid Flow in Spherical Geometry, 1999; Member, Program

Committee for the 2" AGU Chapman Conference on Water Vapor in the Climate System, 1999; Member, Program Committee for the 2"d World Climate Research Programme (WCRP) Workshop on
Systematic Errors, 1999.

Professional Society Memberships

Thomas Bettge, American Meteorological Society

Maurice L. Blackmon, American Meteorological Society

Byron Boville, American Geophysical Union; American Meteorological Society; Canadian Meteorological and Oceanographic Society
Esther Brady, American Geophysical Union; The Oceanography Society

Grant Branstator, American Meteorological Society

Frank Bryan, American Meteorological Society; American Geophysical Union; The Oceanography Society
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William Collins, American Geophysical Union; American Meteorological Society; American Physical Society; American Association for the Advancement of Science
Aiguo Dai, American Geophysical Union
Clara Deser, American Geophysical Union; American Meteorological Society
Scott Doney, American Meteorological Society; American Geophysical Union; The Oceanography Society
James Hack, American Meteorological Society
Matthew Hecht, American Meteorological Society; American Geophysical Union
Tim Hoar, American Statistical Association; American Meteorological Society; American Geophysical Union
Arlie Huffman, American Geophysical Union; American Meteorological Society
James Hurrell, American Meteorological Society; American Geophysical Union
Jeffrey Kiehl, American Geophysical Union; American Meteorological Society
Timothy Kittel, American Geophysical Union; American Meteorological Society; Ecological Society of America; International Association for Vegetation Science
Samuel Levis, American Geophysical Union
Roland Madden, American Meteorological Society; American Geophysical Union
Gerald Meehl, American Meteorological Society; American Geophysical Union; Pacific Science Association
Ralph Milliff, American Meteorological Society; American Geophysical Union; The Oceanography Society
Sylvia Murphy, American Geophysical Union

Philippe Naveau, American Statistical Association; Institute for Mathematical Statistics

Douglas Nychka, American Statistical Association; Institute for Matt i tatistics; Royal ical Society
Keith Oleson, American Geophysical Union

Bette Otto-Bliesner, American Association for the Advancement of Science; American Geophysical Union; American Meteorological Society; Geological Society of America; New York Academy of
Sciences

Philip Rasch, American Meteorological Society

Ramalingam Saravanan, American Meteorological Society; American Geophysical Union

David Schimel, American Geophysical Union; Ecological Society of America

Dennis Shea, American Meteorological Society

Christine Shields, American Meteorological Society

Claudia Tebaldi, American Statistical Association

Kevin Trenberth, American Meteorological Society; American Association for the Advancement of Science; Royal Meteorological Society of New Zealand; American Geophysical Union
Warren Washington, American Association for the Advancement of Science; American Geophysical Union; American Meteorological Society

Tom M. L. Wigley, American Association for the Advancement of Science

Robert L. Wilby, British Hydrological Society; American Geophysical Union; International Association of Hydrological Sciences; Air and Waste Management Association

David Williamson, American Meteorological Society

Honors and Awards

Clara Deser, Meisinger Award, American Meteorological Society, 1999

Joseph Tribbia, University of Michigan, Department of Atmospheric, Oceanic, and Space Sciences, Alumni Society Merit Award

Environmental and Societal Impacts Group

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

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 EI Nifio (1998-2002).

Michael Glantz, Member of Ad Hoc Review Panel for the International Research Institute (1999-present).

Michael Glantz, Organizing Committee for Workshop on Global Change and Protected Areas, held September 1999 in Abruzzo, Italy.

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

Richard Katz, Member, Program Committee, American Meteorological Society Fifteenth Conference on Probability and Statistics in Atmospheric Sciences (1999-present).
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John Magistro, Committee Member of the Political Ecology Society Organization (PESO) (1995-present).

John Magistro, Program Committee Member, 1999 Annual Meeting to be held in Tucson, Arizona, in April 1999, Society for Applied Anthropology (1994-1999).
Linda Mearns, NAS, NRC Panel on Climate, Ecosystems, Infectious Diseases and Human Health (1999-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, Geostatistics 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, Director, Climate Specialty Group, American Association of Geographers (1996-present).

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

Linda Mearns, Member, NOAA Human Dimensions Program Proposal Review Panel (1996- present).

Linda Mearns, Member, NOAA/NASA Proposal Review Panel (1995-present).

Kathleen Miller, Member, Water Cycle Study Group, US Global Change Research Program (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 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, Advisory Panel to the Midwestern Climate Center (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, Scientific Steering Committee, Symposium on Climate, Environmental Change, and Regional Impacts, National Oceanic and Atmospheric Administration and Chinese
Meteorology Agency (1998-1999).

Roger Pielke, Jr., Member, Panel on Risk, Vulnerability, and the True Costs of Coastal Hazards, The H. John Heinz I1I Center for Science, Economics, and the Environment (1997-1999).
Roger Pielke, Jr., Member, Task Committee on Mitigating Hydrological Disasters, American Society of Civil Engineers (1997-1999).
Roger Pielke, Jr., Member, Committee on Societal Impacts, American Meteorological Society (1996-1999).

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, Program Review Team, Battelle Pacific Northwest National Laboratory Climate and Global Change Program (10-11 June 1999).

Roger Pielke, Jr., Member, National Center for Environmental Prediction/UCAR Research Review Team of the NCEP Storm Prediction Center (24-25 February 1999).
Roger Pielke, Jr., Member, Task Committee on Mitigating Hydrological Disasters, American Society of Civil Engineers (1997-present).

High Altitude Observatory

Editorships of Peer Review rnal

Peter A. Fox is an Associate Editor of Fundamentals of Cosmic Physics, 1993-present.

Boon Chye Low is a member of the Board of Editors of Solar Physics, 1992-2002.
Arthur D. Richmond is an Associate Editor of Journal of Geophysical Research, Space Physics, 1997-2000.

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

Thomas J. Bogdan is a member of the Solar Magnetism Initiative (SMI) Steering Committee, 1996-present.

Timothy M. Brown serves on the NSO Users Committee, 1997-2000.

Barbara A. Emery serves on the Information Systems and Science Operations (ISSO) Management Operations Working Group (MOWG), NASA, 1997-present.
Barbara A. Emery is an ex-officio member of CEDAR Science Steering Committee, 1987-present.

Peter A. Fox serves on the SunRISE Scientific Steering Committee, 1994-present.

Peter A. Fox is a member of the International Solar Cycle Studies (Scientific Committee on Solar Terrestrial Physics), Working Group 1, Subgroups 1 and 3, 1997-present, and co-leader of Subgroup 1,
1999-present.

Peter A. Fox is a member of the Distributed Oceanographic Data System (DODS) Technical Advisory Committee, 1997-present.
Peter A. Gilman serves on the Global Oscillations Network Group (GONG) Scientific Advisory Committee, 1985-present.

Peter A. Gilman serves on the SOLIS Advisory Committee, 1997-present.

Peter A. Gilman serves on the Solar Magnetism Initiative (SMI) Steering Committee, 1996-present.

Peter A. Gilman serves on the Council of the Solar Physics Division, American Astronomical Society, 1998-present.

Maura E. Hagan serves on the NASA/NRC Committee of Solar Terrestrial Research, 1996-1999.
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Maura E. Hagan serves on the CEDAR Science Steering Committee, 1997-2000.
Thomas E. Holzer is a member of the Scientific Advisory Committee of the Max-Planck- Institut fur Aeronomie in Lindau, Germany, 1996-1999.
Michael T. F. Knélker was a member of the Association of Universities for Research in Astronomy (AURA) Observatory Visiting Committee (OVC), 1996-1999.
Michael T. F. Knolker is a member of the Board of Directors of the Association of Universities for Research in Astronomy (AURA) Observatory Visiting Committee (OVC), 1999-present.
Michael T. F. Knolker serves as co-chair of the Solar Magnetism Initiative (SMI) Steering Committee, 1995-present.
Michael T. F. Kndlker served on the Search Committee for the NCAR Director, 1999.
Michael T. F. Knolker served on the NCAR Search Committee for Director of the Environmental and Societal Impacts Group (ESIG), 1999.
Michael T. F. Knélker served as chair of the Panel on Solar Astronomy of the Astronomy and Astrophysics Survey Committee (AASC) for the Decadal Survey, 1998-present.
Bruce W. Lites is a member of the Solar Magnetism Initiative (SMI) Steering Committee, 1995-present.
Boon Chye Low is a member of the Solar Magnetism Initiative (SMI) Steering Committee, 1995-present.
Gang Lu is an Associate of the Center for Integrated Plasma Studies at the University of Colorado, 1996-present.
Keith B. MacGregor was a member of the NSF Panel on Knowledge and Distributed Intelligence, July 1999.
Arthur D. Richmond is a member of the Groupe International de Recherche en Geophysique Europe Afrique (GIRGEA), 1995-present.
Arthur D. Richmond is a member of the Science and Technology Definition Team for the NASA Global Electrodynamics Mission, 1998-present.
Arthur D. Richmond is a member of the Committee on Atmospheric and Space Electricity, American Geophysical Union, 1998-2000.
Raymond G. Roble serves on the Advisory Board at the Geophysical Institute at the University of Alaska, 1985-present.
Raymond G. Roble serves on the University of Michigan College of Engineering Alumni Society Board of Governors, 1996-present.
Raymond G. Roble serves on the NSF Arecibo Visiting Committee, Cornell University, 1999-present.
Raymond G. Roble serves as a member of the NSF GEM Global Geospace Circulation Modeling (GGCM) advisory panel, 1999-present.
Steven Tomczyk is a member of the Global Oscillations Network Group (GONG) Data Management and Analysis Center Users Committee, 1995-present.
Oran R. (Dick) White serves on the SunRISE Precision Solar Photometric Telescope (PSPT) Steering Committee, 1992-present.
Oran R. (Dick) White serves on the NOAA Solar Prediction Panel, 1997-1999.
Honors
(none)
Art Hundhausen received the National Academy of Science Arctowski Medal for his "exceptional research in solar and solar-wind physics, particularly in the area of coronal and solar-wind disturbances."
Mesoscale and Microscale Meteorology
Editorships of Peer-Reviewed Journals
Roelof Bruintjes: Journal of Applied Meteorology, Assistant Editor, January 1999 to present
Christopher Davis: Monthly Weather Review, Associate Editor, 1996 t01999
Ying-Hwa Kuo and Dave Jorgensen: Monthly Weather Review, Co-Chief Editors, 1998 to present
Donald Lenschow: Boundary-Layer Meteorology, Editorial Board, 1995 to present; Journal of Atmospheric Chemistry, Editorial Board, 1993 to present
Chin-Hoh Moeng: Journal of the Atmospheric Sciences, Associate Editor, 1992 to present
Richard Rotunno: Quarterly Journal of the Royal Meteorological Society, Associate Editor, January 1999 to present
Piotr Smolarkiewicz: Journal of Computational Physics, Associate Editor, 1997 to present; Applied Mathematics & Computational Science, Editorial Board, 1997 to present
Chris Snyder: Journal of Atmospheric Sciences, Associate Editor, January 1999 to present
Stanley Trier: Monthly Weather Review, Associate Editor, 1998 to present

Jeffrey Weil: Boundary-Layer Meteorology, Editorial Board, 1998 to present
Morris Weisman: Monthly Weather Review, Associate Editor, 1998 to present; Encyclopedia of Atmospheric Sciences, Advisory Board, 1999 to present

External Scientific, Policy, or Educational Committees or Advisory Panels
William Bonner

« Chair, National Advisory Panel, Earth Studies Program, Clark Atlanta University, 1994-1999
Member, National Research Council, National Weather Service Modernization Committee, 1995-1999
Member, UCAR/NCEP (National Centers for Environmental Predictions) Advisory Panel, 1995-1999
Chair, National Advisory Panel, Meteorology Program, Jackson State University 1996-1999

Chair, NRC Subcommittee, Observer Program/Climate Record, 1998

Richard Carbone

Member, USWRP (United States Weather Research Program) Science Steering Committee, April 1999 to April 2002

Vice-President, IUGG/IAMAS (International Union of Geodesy & Geophysics / International Association of Meteorology & Atmospheric Physics), July 1999 to July 2003
Member, USWRP Interagency Working Group, October 1995 to March 1999

Member, NSSL (National Severe Storms Laboratory) Science Review Panel, 1999

Member, National Academy of Sciences, NRC GEWEX (National Research Council - Global Energy and Water-cycle Experiment) Panel, 1997 to 2000

Chair, NCEP (National Centers for Environmental Prediction) /Hydrometeorological Prediction Center Review Panel, October 1998 to June 1999

Vice Chair, NCEP Advisory Panel, 1996 to 2000

Chair, WWRP (World Weather Research Program) Science Steering Committee, 1998 to 2002

Chair, USWRP Science Steering Committee, 1995 to 1999

Member, AMS Committee on Weather and Forecasting, 1998 to 2000

Member, NOAA/NAOS (National Oceanic and Atmospheric Administration/North American Observing System) Test and Evaluation Working Group, 1997 to present

Christopher Davis

« Ex-officio Member, AMS (American Meteorological Society) Mesoscale Committee, January 1998 to January 1999
« Chair, Eighth American Meteorological Society (AMS) Conference on Mesoscale Processes, 28 June to 1 July 1999

James Dye

« Member, American Geophysical Union (AGU) - Committee on Atmospheric and Space Electricity, 1994 to present
« Member, Organizing Committee, 11th International Conference on Atmospheric Electricity - Gunthersville, AL, June 1999

https://web.archive.org/web/20130728061548/http://www.ncar.ucar.edu/asr/ASR99/pageonedirmes.htmi[12/23/2016 1:52:13 PM]



Annnual Report 1999

Joseph Klemp

« Chair, American Meteorological Society Information Systems Committee, 1995 to present

« Member, American Meteorological Society Publications Commission, 1986 to present

« Member, Naval Research Laboratory Marine Meteorology Review Panel, May 1999
Mitchell Moncrieff

« Member, WCRP/GEWEX (World Climate Research Program/Global Energy and Water-cycle Experiment) Scientific Steering Group, 1997 to present
Member, Department of Energy/ARM (Atmospheric Radiation Measurement program) Tropical Pacific Advisory Committee, 1994 to present
Member, Scientific Steering Committee, Maritime Continent Thunderstorm Experiment (MCTEX), Darwin, Australia, 1993 to present

Member, Science Panel, GCSS (GEWEX Cloud System Study), 1992 to present.
Member, Program Review Panel, Cooperative Institute for Mesoscale Meteorology, University of Oklahoma/NSSL (National Severe Storms Laboratory), Oklahoma, USA, 1991 to present

.
.
.
Richard Rotunno
« Member, Scientific Steering Committee/lUSWRP (U. S. Weather Research Program), April 1998 to present
Peter Sullivan
« Member, Workshop on Air/Sea Interaction, June 1999

Jielun Sun

« Member, American Meteorological Society Boundary Layer and Turbulence Committee, 1998 to 2000
« Program Chair, 14th American Meteorological Society Boundary Layer and Turbulence Meeting, 1999 to 2000

Jeffrey Trapp
« Member, AMS STAC (Scientific & Technological Activities Committee) on Severe Local Storms, 1999
Jeffrey Weil

« Chair, American Meteorological Society (AMS) Committee on Meteorological Aspects of Air Pollution, January 1998 to present
« Chair, AMS/EPA (Environmental Protection Agency) Regulatory Model Improvement Committee, June 1991 to present

Morris Weisman
« Member, American Meteorological Society (AMS) Committee on Severe Local Storms, 1998 to 2000
Honors and Awards

David Gill: MMM Division Incentive Award, December 1998

Kyoko Ikeda: The Stormy Rottman Scholarship, Metropolitan State College of Denver, August 1999

Charles Knight: UCAR Outstanding Performance Award in Education, December 1998

Margaret LeMone: Member NAE, 1999; Fellow, American Meteorological Society, 1999; Fellow, AAAS, 1999; Editor's Award, American Meteorological Society 1999
Donald Lenschow: UCAR Outstanding Performance Award in Publications, December 1998

Edward Patton: Research Scholar, Minnesota Supercomputing Institute, July 1999

Jordan Powers: MMM Division Incentive Award, December 1998

Patricia Waukau, MMM Division Incentive Award, December 1998

Above: Senior Scientist Emeritus Jackson Herring at his retirement ~ Above: MMM Director Robert Gall (center) with Incentive Award recipients
reception. Jordan Powers (left) and David Gill (right).

Research Applications Program

Scientific Computing Division

Basil Irwin serves on the Joint Engineering Task Force (JET) and the Westnet Steering Committee.

Marla Meehl serves on the Westnet Steering Committee, the University of Colorado Interdisciplinary Telecommunications Program Advisory Board, participated with a team of NCAR/UCAR technical
women staff to meet with junior high women to encourage them to pursue math and science, presented a seminar on centralized Networking Cost Models to the University of Colorado Network Task Force,
serves on the vBNS Technical Consulting Committee (vTCC), serves on the GOIN Networking Subgroup, served on NSF High Performance Connection Review Panel, and served on the University of Utah
Security Evaluation Team.

Pete Siemsen served as the Denver Cisco User Group (DCUG) secretary.

Jim Van Dyke serves on the Boulder Research and Administration Network (BRAN) Technical Committee.

Ginger Caldwell chaired the SC98 Education Program held November 7-13, 1998 in Orlando. SC98 was sponsored by the IEEE Computer Society and ACM SIGARCH.

Sally Haerer is President of the Cray User Group (CUG), an international, independent, volunteer-organized, corporation of member organizations that own or use Cray or SGI computer systems with
emphasis on high-end performance, technical computing, and visualization. She chairs the organization's Board of Directors and Advisory Council. She is a member of the Parallel Tools Consortium
(Ptools) Steering Committee, which works to make parallel software more responsive to user needs. Regarding SC (the premier conference series on High-Performance Networking and Computing), Sally
was elected to the Steering Committee in November 1998 for a four-year term. She served on the SC98 Tutorials Committee, charged with the review and selection of high-quality tutorials presented to
SC98 conference attendees in Orlando. Additionally, she was a member of the SC99 Executive Committee serving in the role of Exhibits Coordinator. She was responsible for the oversight and planning of
Industry Exhibits, Research Exhibits, Research Posters, the Exhibitor Forum, HPC Challenge, and Security for SC99 held in Portland, Oregon, November of this year.

Bill Spotz is a member of the American Institute of Aeronautics and Astronautics and has refereed articles for the Journal of Computational Physics and the International Journal for Numerical Methods in
Fluids.

Rachelle Daily serves as Secretary to the Executive Board, Mass Storage Technical Committee, IEEE Computer Society. She provided registration assistance March 15-18, 1999 for the 16th IEEE Mass
Storage Symposium on Mass Storage Systems/7th NASA Goddard Conference on Mass Storage Systems and Technologies held in San Diego, CA.

Al Kellie was appointed by UCAR to the NCEP Advisory Panel Special Review Team. He is a member of the External Advisory Board to the IBM Deep Computing Institute. He co-chairs the Computing in
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Atmospheric Sciences (CAS) meetings, sponsored by SCD and vendors. The next meeting is tentatively scheduled for Summer, 2001 in Freiborg, Germany.

Bernard T. O'Lear is a member of the IEEE Computer Society Mass Storage Systems Technical Committee Executive Committee. He co-chairs the Computing in Atmospheric Sciences (CAS) meetings,
sponsored by SCD and vendors. The next meeting is tentatively scheduled for Summer, 2001 in Freiborg, Germany.

Susan Cross served as a community mentor in the SOARS program.
Pete Peterson served as a community mentor in the SOARS program.
Steve Thomas was an editorial reviewer for the Journal of Scientific Programming and Journal of Computational Physics.

Roy Jenne serves as chair of the data exchange project under the US-Russia WG-VII1 project. His memberships include the NRC Panel on the US co-op observing net of 8000 stations, the team for US
Assessment Studies (for climate model archives), the data committee for GCIP (mesoscale model data), the EOSDIS Review Group (ERG) for NASA Earth Science Data Systems, the study group for the
new NASA EOSDIS, the USRA Science Council for Earth Sciences, the ECMWF Re-Analysis External Advisory Group, and the Council on Long-Term Climate Monitoring.

Steve Hammond served as a scientific writing mentor in the SOARS program.
Brian Bevirt served as a scientific writing mentor in the SOARS program.
Juli Rew served as a scientific writing mentor in the SOARS program.

Nancy Dawson served as a scientific writing mentor in the SOARS program.

Lynda Lester served as a scientific writing mentor in the SOARS program and offered a class on web design as part of the UCAR Staff Development program. She arranged for NCAR affiliation with
WebDad, the Boulder Web Designers and Developers Group, and hosts their monthly meeting at the Mesa Lab. She was an invited speaker on web design at the annual Region 7 Conference of Society for
Technical Communication, of which she is a senior member. She is a member of the American Association of Internet Professionals and the Society for Professional Journalists. She also served for the
fourth year as managing editor/photographer for CUG.log, the international newsletter of the Cray User Group (CUG), and as secretary of the CUG Advisory Council.

Steve Worley, representing NCAR and NSF, has served on the Global Change Data Information System, Data Management Working Group Workshop steering committee since 1995. The committee
organizes semi-annual workshops. Most recently he has assisted in the organization and has chaired a session at the Data Management Working Group Workshop 1999, Data Archiving: Policies and
Practice, Laurel, MD, 4-6 November, 1999. He is also an editorial board member for the journal of Oceanic and Atmospheric Data Management (ODAM). ODAM is a new Elsevier Science Ltd.
publication. In service to the scientific community he was part of a proposal review panel for NOAA and DOE concerning the Ocean-Atmosphere Carbon Exchange Study (OACES). For this panel three
formal presentation and four informal presentation were made in the process of reviewing 22 proposals.

Colorado Computational Science Fair

For the past six years, NCAR's Scientific Computing Division has co-hosted the Colorado Computational Science Fair (CCSF) in conjunction with Colorado State University to encourage high school
students to learn more about computational science. The CCSF is intended to serve as a supercomputing/information technology competition for high school students throughout the state of Colorado. In
FY1999 the CCSF was held at NCAR on Saturday, May 8, 1998.

Students from Colorado and Wyoming entered 53 projects into the competition. Internet connections were provided for approximately 40 projects. The 112 participating students represented ten high
schools and one home-school student.

SCD's website provides a list of the 1999 CCSFE winners. Computing grants to classrooms

SCD continues to provide access to its supercomputers for undergraduate and graduate university classes. These computing resources are provided for classes engaged in modeling and simulations requiring
high-performance computers. A few high school students have also been granted access for Colorado Computational Science Fair projects.

In FY1999, 41 students in nine classes used SCD's supercomputing resources, accumulating over 200 CPU hours on NCAR's Cray J90s.

SC98 Education Program Ginger Caldwell, SCD, chaired the SC98 Education Program held November 7-13, 1998 in Orlando. SC98 was sponsored by the IEEE Computer Society and by ACM SIGARCH.
The focus of the SC98 Education Program was to provide an intensive experience with the tools and methods of computational science and networking presented in the context of classroom reality. The
program included a special four-day session for 150 teachers, selected nationally, who attended in Orlando. An additional 100 educators located in Illinois, lowa, and North Carolina attended remotely for
three days using videoconferencing. The Education Program tested the usabilty of video over IP using NSF's experimental vBNS network interconnected with various state networks. A number of SCD staff
provided support for this program in addition to staff from Colorado State University, East Carolina University, University of Alabama at Huntsville, Alabama Supercomputer Center, National Center for
Supercomputing Applications (NCSA), Krell Institute, lowa Public Television, lowa State University, lowa's Northern Trails Area Education Agency, Public Schools of North Carolina, MCNC in North
Carolina, and the Maryland Virtual High School of Science and Mathematics. This experimental program was funded by NSF's Teacher Enhancement Program and by NASA. More information is available
at the SC98 site: http://www.supercomp.org/sc98/education/

Increasing girls' interest in math and science The NCAR Scientific Computing Division hosted a half day visit of 30 8th and 9th grade girls on February 22, 1999. The visit was organized jointly by SCD and
Wheat Ridge High School in Denver, Colorado. and evolved out of a discussion about the low enrollment of high school girls in Wheat Ridge's computer science classes. The goal of the visit was to
encourage these girls to prepare themselves for careers in math and science starting in high school. Seven NCAR/UCAR women representing different areas of computing and science spoke at a roundtable
discussion with two groups of 15 girls each. The visit also included a tour of the Mesa Lab's exhibits and SCD's high performance computers. The visit was a success and led to higher enroliment of girls in
Wheat Ridge's strong computational science program. The girls reported that they heard the message about the need to take as much math as possible so that these careers are available to them.

Education

Editorships: Karon Kelly

Meteorological and Geoastrophysical Abstracts, 1992- Membership on Advisory Boards: Linda Carbone
Colorado Informal Education Network (CIEN) Steering Committee 1996- Fairview Fields Committee, 1998-
Wild Bear Nature School, Inc. Advisory Board1998-

Leslie Forehand
Boulder Area Librarians Network, Coordinator 1995-

Carol McLaren

Colorado Cache of Science Educators

Interactive Learning Center (Crossroads Mall), Steering Committee,
Rocky Mountain Discovery Center, Advisory Board

Nita Razo
Colorado Informal Education Network (CIEN), 1996-
Boulder Historic Society, 1999-

Thomas Windham

University of Colorado, Boulder, Graduate School Advisory Council, 1994-

Community Learning Center Advisory Board, 1999- Awards: 1999 UCAR Outstanding Performance Award for Education: Beverly Lynds (formerly with Unidata) was awarded the 1999 UCAR
Outstanding Performance Award for Education for her contributions to science education, culminating in the creation of the Skymath teaching modules which have been adopted in many classrooms
nationally and internationally. Skymath takes advantage of a student's natural interest in scientific discovery as a vehicle for fostering enthusiasm in mathematics.
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Director's Message
wiiam A. Cooper
The ASP mission, broadly defined, i to help NCAR (and the scientific commnites it serves) prepare for the future. We work in support of ther NCAR unis to encourage the development of young scentiss in the fed of atmospheric cience, 1o direct attention to timely scientifc areas neecing special emphass, o help organize new science initatves, o support universites, and to p

education at NCAR

he 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 350 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 n 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 Lo the breadth of science at NCAR, and from the independence they are encouraged to develop. Many former fellows now occupy prominent positions at
UCAR universites 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 Hurricanes at Landfall, a review of hurricane structure and forecasting held jointly with the Hurricane Research Division of NOA.

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 the active program in turbulence research at NCAR. We
have recently been helping promote the NCAR Aerosol Program, a new effort to coordinate and promote aerosol research at NCAR.

e ASP also includes: the uate Eellowship proqram, which provides a few opportunities for graduate students to conduct Ph.D. research projects at NCAR in collaboration with NCAR scientists; 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 junior scientists; a
VRS Shelrs Frsgram hat suppors s by NCAR Sccnii g GCAR afiats ermaes and a wtor pogram

For more information on the ASP mission and plans, see the ASP Strateqic olan
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laborators

The ASP Postdoctoral Fellowships

In FY-99 ASP hosted 35 postdoctoral fellows. Twelve new fellows began their appointments, 13 continued, and 10 completed their terms at NCAR. A brief description of this program can be found in the AS® o el emes
e ASP postctora olows work il Gviions and prograi st NCAR, 5 GEvais of e Scani. AETIVOms a6 MEhalat 1 56 repors O thoss SESons and DrOg s, e nave kee axtencie rapors on 1 resosreh o v falkows o8 example of thlr contributons to NCAR sclence and as highlhts of thelraccamplishments,

Summer Colloquium

and the Mesoscale and Microscale Meteorology Division (MMM) hosted a summer collogquium in June 1999 on “Ice formation in the Atmosphere." Charles Knight (MMM) coordinated the sessions which were held at NCAR. ASP concurrently used Web delivery to record and display the lectures of 20 people from 13 institutions of the U.S. and Canada. The 21 student participants represented 14 institutions from 4 foreign
countries and the U.S. The colloguium addressed the microphysical processes involved in ice formation, the current status of observations of ice in various types of clouds, and the links between ice formation and chemical, electrical, and radiative properties of clouds as well as the current status of laboratory and theoretical evidence pertaining to ice formation and ice effects in models at various scales. (See
Lhwwow.asp.ucar edu/colloquium/1999)

The Thompson Lecture Series
A new series of visits and lectures was established in FY-98 to foster interaction between prominent scientists and the postdoctoral fellows and other junior scientists at NCAR. Three additional visitors were brought to NCAR this year under the program for meetings and discussions focussed on the research of the ASP postdoctoral fellows.
FY-99 was a busy year for GTP, which hosted two workshops and numerous scientific visitors,

T st worehop on Mingand Reeeve Turtulence s poraordty TP and coondinated b o e ssst o th T membershp (e T, Scot oney, ey S, SastsWadonkh, P e, ek Rt and Roymord She) Inarcordance il st scommanaton by i ASP reviow ane he urer s ofthe orgarialng commts (A e (Couant rsues) nd Kennth v
(University of Minnesota)) played a major role in planning and coordinating the workshop. Not including Boulder and NCAR drop-ins, the four-day long July workshop and poster sessions had 56 official participants from 26 institutions representing the U.S., France, Canada, Italy and The Netherlands.

‘The second workshop on the topic of “Small-Scale Turbulence" was hosted by GTP in August 199 and coordinated by Donald Lenschow (MMM/ATD) and Andreas Muschinski (NOAA). The 37 participants represented 15 institutions from the U.S., Japan, Sweden and France.

GTP hosted 11 seminars which covered research aspects of the following topics: multiscaling and intermittency in turbulence; recent developments in MHD turbulence; resolvable and subgrid measurements in the atmospheric surface layer; the role of stretching in MHD and turbulence; a new approach to subgrid scale modeling; an extension of rapid distortion theory; high-order, compact numerical methods for turbulence
simulation; chaotic mixing in the stratosphere; bifurcations in granular media; pattens of organized turbulent exchange in forest canopies; and scale interaction in intra-seasonal tropical oscillation. GTP also hosted extended collaborative visits from John Finnigan (CSIRO, Australia) and David Gurarie (Case Western Reserve) during the past year.

NCAR Graduate Fellows

‘The ASP appointed six Graduate Fellows during FY-99; 4 began appointments, 1 continued and 1 completed an appointment. Jennifer Kofar (University of Colorado) left the program where she was using ocean simulations produced by the NCAR CSM Ocean Model to investigate the validity of theoretical explanations of features in ocean circulations. John Braun (UNAVCO and University of Colorado) is participating in the
development of techniques for using GPS-based measurements of precipitable water to infer mesoscale cloud structures.

NCAR Aerosol Program

‘The ASP also served as host for the NCAR Aerosol Program (NAP) during FY-99.

Charis Brock (Universy of Denver) hlped with the acivies of the NCAR Agtosol Program and oversaw construction of an arosol measring system for use throughout NCAR. Sonia Lasher-Trapp (Texas ARM University) tartd a ong-term visi during which she il wor with sientistsin MMM on studies of loud microsructure using dta flom the Small Cumulus Microphyscs Stucy. Al 10 inorporate Laure Chaumat vsit
Sonia's work and a
Heman iovorne and Slon McConvile's NAP affifatons.
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Postdoctoral Research

Because ASP postdoctoral fllws ar involved broadly i the NCAR sclentfic pogra, ther actiie are ciscussed  deph i the repots o th various diisons an rogrars at NCAR. However, 0 show the iversty o teft work and hei overall flence on NCAR accomplhment, the f0lwig presents a rief overview of thlr ac
in more detail

les and provides links to sections where some of the accomplishments are discussed

Patrick Y. Chuang
Appointment Start Date: April 19, 1999

Studies of the possible presence of organic films on the surface of atmospheric aerosols have been conducted. One potential important effect of such fims is the retardation of the condensational growth rate of such particles in environments of changing humidity. If growth rates are sufficiently reduced, such films may alter the microphysics of cloud droplet formation, or afect the deposition patten of inhaled atmospheric
rosols in human respiratory tracts. Organic films could also affect the transfer of species across the air/iiquid interface, impacting the partitioning of soluble gas-phase species, as well as heterogeneous chemistry. To date, an extensive literature search has been conducted.  An experiment suitable for both ground and aircrait deployment has been designed, and is currently under construction. The first deployment of the.
apparatus is scheduled to be during spring 2000 in Mexico City as part of the MIRAGE (Megacity Impact on Regional and Global Environment) field campalgn, in collaboration with Darrel Baumgardner (NCAR).

Aime’ Fournier
‘Aime' Fournier collaborates with r. Joseph J. Tribbia of NCAR Climate and Global Dynamics division, Dr. Mark A. Taylor of Los Alamos National Laboratory, Applied Physics Division, Hydrodynamics Methods Project, Professor Ferdinand Baer of University of Maryland, College of Computer, Mathematical, and Physical Sciences, Department of Meteorology, and Dr. Wiliam Collins of NCAR Climate and Global Dynamics division,
Ciimate Modeling Section. With the former three he has used Dr. Taylor's Spectral Element Atmospheric Model (created at NCAR/CGD and Scientific Computing Division), essentially a Global Circulation Model dynarical core with standard parameterized climatological forcing, to investigate how varying high horizontal resolution in the presence or absence of topography affects the simulation of *~objectively” defined quasi-
stationary structures similar to atmospheric blocking. Dr. Fournier's study advances others' similarly motivated studies reported in .g., Climate Dynamics, by using much higher resolution, although omitting physical parameterizations at this stage. So far he has found that increased horizontal resolution makes longer-lasting quasi-stationary structures more lkely. He recently started investigating with Dr. Collins how to
accelerate radiative transfer calculations.

Robert
7P Tk \agnetic singularie i large calcuatons coud explain aspecs o solar coronal heating

Tom Hamill
Tom il Chis Snyder,and Rebeca orss (MIT) submite and hd accepted a paper entied, A Comparison of Pobabisti Frecast fom B, Singular Vectr,and Perturbed Observation Ensemble.” 1t wil appear shorty i Moty Weather Rview,

I this paper, we explored the statistical properties of analysis and  forecast errors from commonly used ensemble perturbation methodologies. A quasi-geostrophic channel model was used, coupled with a 3D-variational data assimilation scheme. A perfect model was assumed, whereby synthetic observations were generated by adding noise to another model solution generated from the same forecast model

‘Three perturbation methodologies were considered. The breeding and singular vector (SV) methods approximate the strategies currently used at operational centers in the U.S. and Europe, respectively. The perturbed observation (PO) methodology approximates a random sample from the analysis probabilty density function (pdf) and is similar to the method performed at the Canadian Meteorological Centre. Initial
contions for the PO ensemble were analyses from independent, parallel data assimilation cycles. Each assimilation cycle utized observation perturbed by random noise whose statistics are consistent with observational error covariances. Each member's assimilation/forecast cycle was also started from a distinct initial condition.

Relative to breeding and SV, the PO method here produced analyses and forecasts with desirable statistical characteristics. These include consistent rank histogram uniformity for all variables at alllead times, high spread/skill corelations, and calibrated, reduced-

error probabilstic forecasts. It achieved these improvements primarily because (1) the ensemble mean of the PO initial conditions was more accurate than the mean of the bred or singular vestor ensembles, which were centered on a less-skilful control initial condition; much of the improvement was lost when PO initial conditions were re-centered on the control analysis, and (2) by construction, the perturbed observation
ensemble initial conditions permitted realistic variations in spread from day to day, while bred and singular vector perturbations did not.

These results suggest tht nthe absenceof mode rtor,an ensele of il conitions performs bette when th iniilization
method is designed to produce random samples from the analysis pdf. The perturbed observation method did this much more satisfactorily than either the breeding or singular vector methods.

The ability of the perturbed observation ensemble to sample randomly from the analysis pdf also suggests that such an ensemble can provide useful information on forecast covariances and hence improve future data assimilation techniques.

‘Thomas M. Hamill and Chris Snyder also submitted a paper entitled, "A Hybrid Ensemble Kalman Fiter / 30-Variational Analysis Scheme," to Monthly Weather Review. I this paper, a hybrid 3-dimensional variational (3D-Var) / ensemble Kalman fiter analysis scheme sing a imptions. Four networks with differing observational densities were tested, including
e el w4 G v Toe Tia Semeime OperLtes by CompUIG & Se 0f pArAIe ot Lation Cyclt. with SaCh eGrber of he S Hcking o perLId Sheehions BSEAGHOURA oot Covarnces or he ot ek e eSur o & et commaton of L snverant 30wy covamances i fowdupencen covananes deveoped om e entmib of STt 1angs rorachas. The pyord Sabeme
allows the user to weight the relative contributions of the 3D-Var and ensemble-based background covariances.

‘The analysis scheme was cycled for 90 days, with new observations assimilated every 12 h. Generally, it was found that the analysis

performs best when background error covariances are estimated almost fully from the ensemble, especially when the ensembl size was large. When small-sized ensembles are used, some lessened weighting of ensemble-based covariances is desirable to reduce the impact of spurious analysis corrections over long distances. The relative improvement over 3D-Var analyses was dependent upon the observational data density;
generally, there is less improvement for data-rich networks than for data poor networks, with the largest improvement for the network with the data void.  As expected, errars depend on the size of the ensemble, with errors decreasing as more ensemble members are added. The sets of initial conditions generated from the hybrid are generally well-calibrated and provide an improved set of inital conditions for ensemble:
forecasts.

Sonia Lasher-Trapp
The naureofthe work conducte i the past yea hasbeen 1o continue 1o anayze data colcte during the Small Cumulus Microphysc Study (SCWS).a fieldcampaig that ook lace i Flri durin the summer o 1995, The purpose f the project s to colect data o th eatiet stage ofwar cumu, o understand th onset o colescene,the development ofth coud doplet sectrum and the processes of
entrainment and mixing. This author's work has taken several directions and involved many collaborators. A continuation of this author's doctoral work has led to a modeling and observation comparison of the importance of ultragiant aerosol to coales iation and warm rain formation. The primary coliaborator for this project was Dr. Charles Knight of NCAR. _An extension of this work to other types

seved during SCMS i the subject of  proposal submited fo NS by Dr. Al Bith f New esico Tech and ths author. Th data from some ofthe microphysical probes used curing the SCMS as b scruinized usig intercomparison data e urig T praret I BArHm ot rom S O Ao prome SRR Work o Comihang 1 st e do oo o e praben Calaporators

s work ineluds Or. Wil Coaper o NCAR, Chis Webste of NCAR, and o fecenty,several mermbrs f the loud physcs group a the Universiy of iyoming Autospher Siece Departnent, nce the data evaluation s complee,the data il be use 0 quantfy he width of the coud Gropet spectrum i aciabati coresof the observed umnu, and o compars tos values with pacl model predicons of ifusional
rowth. iam Cooper of ‘and Dr. £ Zipser of the University of Utah are collaborators on that project. Finally, work has begun using the Clark-Hall numerical model at NCAR to produce simulations of these warm cumuli at very fine spatial resolution (down to 10 meters) to study broadening of the cloud droplet spectrum attributable to the mixing of parcels with different characteristics in the cloud. Collaborators on
i ast project include br. Tery Clrk, . Roelof Bruies, and O Whlam Cooper, al of NCAR.

Daniel Le Roux

Daniel Le Roux is working in collaboration with Prof. Dale Haidvogel, from Rutgers University (New Jersey), on the numerical improvement of the spectral element ocean model (SEOM) developed at Rutgers. The purpose of the project is to device a kind of numerical fiter to run SEOM with realistic viscosities for some non tivial test cases, namely the gravitational adjustment of a density front over a siope. The ultimate goal is
0 perform some realistic tests with the model in the Danemark Strait. Several numerical difficulties have been encountered during the last few months and the project i in progress.

Chris M
For s primary resear Dr. Meyer i developinga new norinear timedependnt model 0 study wave-mean flow nteracion n the mesosphere and oer thermosphere (WLT). This model wilbe used o solate the mechaisti asects o panetary wave - mee lw iteractons seen n genera il aion models and e by abservations. This modelwil sl facitate st oftde-mean fow nteratons and deterine

‘what role these interactions play in contributing to observed tidal variability. The model should provide a better basis for interpretation of results from more complex CGM's and global datasets such as those from UARS and the upcoming TIMED mission. This new model is being developed with the assistance of Dr. Maura Hagan (NCAR-HAO). and is being used a proto-type for testing a variety of numerical techniques and
iantaton o1 he new 1EN-S? Ao Bt NCAR In SddRIon . MO7et fecenty PUBISNEH two MArUSEHS (IGR) USCUSSg ineracions betwect e gavty waves v 65 ard FIanctary Waves i the MLT. TS ¢SGarch SOpGests tht ravity Waves Contoute 1 hoth (ne Seasonl vty of Scks and (e extereion of midcle amasphertc panetar i

Jefferson Keith Moore
Since arriving at NCAR in July, Dr. Moore has collaborated with Dr. Scott Doney (NCAR) on the development of a marine ecosystem model that can predict global patterns of primary production and carbon export by phytoplankton. Preliminary results indicate that these global patterns can be reproduced by allowing either light, nitrogen, or iron availability to limit phytoplankton growth rates within the ecosystem model. The
ultimate goal of this work is to eventually incorporate the ecosystem model and associated biogeochemistry into the NCAR Global Climate Model in order to study the role of ocean biota in air-sea as fluxes, global carbon cycling, and global cimate change.
Joet Norrs

oel Norr it s Weaver (Rutgers Universiy) and secodarycolaborators Phil Rasch (CGD) and SOARS prtege Jonathan Vigh (Penn State) t develo improve echniues for evaluating the simulation of coudiness i the NCAR Commuriy Climate Model Comparson of model output with observations by composting on meteorlogica process father than using tme means revealed problems not apparent in
Trevoch Svatont &nd Coir sosgesn reons of provarom

Scott Mclntosh

We have set about the of fundamental d in the solar thet intermitency and couping t the magnetc field topologypresentat the solar phtosphere (Sogdan, Caly. Hansteen, Judge & Lites). Our approach,n s very new researct i 0 coup doa obtaned in several bands over long periods of time) to
numericalslatons and theoretalcalcatons (Bogcan. WeBonas, Fom rogres already mds i 1 clar that novel analys (Brown, Conway. Fleck & reand) and smulaton (Cally & Hansteen) tecniues can el o urlock some o the mystris underlying energy anspor I the lower sl atmashere thas aways been appreciated
e maghe TekT tpelogy pleys ah TpOTATL 10 Iy GVerTing 1 CYRAmIc o (e 5ol CHOTIAPhG. P, HoWEwer o o 16cen WOk 1 it 5 which he yRATI TIone O he DaST e beinG Cominate) o the neld 1 becorming et i She PotonLa of s 1aocerch b scems clr it comued anlyss ey i via nformaton about the prosesses leaing to energy deposion nthe

Chromosphete and extremely Gfusa scar Corona; & resut o & UBJEct W would consideraby advance the whale il of solar PV

Collaborators :
Phitp Judge, Mhamas Bogdan, Paul Carbonnes &
it (NCAR High Alltude Observaton)
Paul Clly (Honeuh Unveraiy, Avsvaliy
Viggo ansteen (Universy of Ol Norway)
Brow (Uriersiy of Gl
Dﬂvren McDonal A ET; Joint Eumpean orus)
Bt ok, Sk 1l (A Gociand Sace Fght Crter
Rt Cormsy (Op Uy UK

Herman Sievering
‘The focus of my effort with ASP has been to facilate the development of an NCAR/ASP Aerosol Program, or NAP. I've spent several hours per week from January through August visiting with NCAR scientists, discussing large-scale aerosol field projects that might be seen as “NCAR's own", and other communications endeavors to help identify a longer-term plan for NAP. A synthesis of these communications and proposed
future plan for NAP was recently submitted to the ASP Director. Included in this NAP effort has been attendance at as well as the organization of NAP seminars.

A second activity during my sabbatical at NCAR, August-December, 1999, has been collaboration with NCAR scientists, mostly within the Atmospheric Chemistry Division, on field research at the Niwot Ridge, CO, atmosphere-forest exchange study site. Understanding relations between the carbon and nitrogen cycles at this coniferous forest study site has been the focus of this work.

Matthew Wheeler
Matthew Wheler stucid th dynamics and preditabity oflargecae waves coupld with comiection nth topica
troposphere. His research showed that such waves are poorly represented in general circulation models, such

ReS community clmate Mmodel (COM), and s pose & problem fo numerical predicon. His oot have ths tumed to the

e o Elope a wibrpage (e Ahowts tne wordowie malboralogeal Commamy 10 3ctoss Compone of th reseach n reatume.
additional research project has focussed on the modeling of such waves in a global mulit-level numerical model, withou
the complexity of cumulus parameterization.
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Showcase Seminar Series

‘The ASP continued this series of seminars that are presented jointly by an NCAR division or program and ASP. These seminars, intended for an audience of all NCAR scientists, feature prominent research resuits that should be widely known at NCAR. They are intended to promote greater understanding of the range of scientifc activities underway at NCAR and to highlight particularly important research results;

Thompson Lectures

The ASP recently 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 adition to presenting formal lectures, the Thompson
Lesturers 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 priorites.  In FY-99, three Thompson Lecturers were brought to NCAR: Jerry Mahiman (Geophysical Fluid Dynamics Laboratory,
NOAR), Kerry Emanuel (Massachusetts Institute of Technology) and Tamas Gombosi (University of Michigan).

Other Educational Activities

Several ASP Postdoctoral Fellows served as SOARS mentors during the summer months. SOARS s hosted through the Human Resources department of NCAR.

BACKTO TOP
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Staff, Visitors & Collaborators

laborators

staff:
William A. Cooper (50%)

Garth DAttilo (Student Assistant 1)
Hans Friedii (SRA)

Barbara Hansford

Judy Miller

NGFs:
Judith Berner; University of Bonn; weather regimes and transitions in observations and models.

John Braun; University of Colorado; Giobal Positioning System for remote sensing

Arun Gopalan; State University of New York, Stony Brook; retrieval algorithms for satellte-based radiometers measuring emissions from the Earth's atmosphere,
Jennifer Kolar; University of Colorado; examining a unified ocean circulation theory.

‘Tomoko Matsuo; State University of New York, Stony Brook; investigation of the upper atmospheric 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.

Mausumi Dikpati; Indian Institute of Science, Bangalore; the study of solar magnetic fields.

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.

Natash Flyer; University of Michigan; adjoint methods for data assimilation and sensitivity studies; numerical analysis of spectral methods; nonlinear waves.

‘Aime Fournier; Yale University; climate response to regional and subgrid scales with a spectral element atmospheric model (SEAM).

Marina Galand; Institute National Polytechnique de Grenoble, France; energetic particle precipitations in the high latitude ionosphere.

Andrew Gettelman; University of Washington; stratosphere-troposphere exchange and the structure of the extratropical tropopause.

Gregory Hakim; SUNY-Albany; dynamics of mesoscale tropopause-based disturbances and their importance to extratropical weather and the general circulation,
‘Thomas Hamill; Comell 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.

‘Andrzej Klonecki; Princeton University; 3-D global and regional modeling of the chemical species in the troposphere.

Myanna Lahsen; Rice University; scientific and poliical debate about human-induced cimate 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).

John Magistro; SUNY-Binghamton; climatic variability and food security policy in African river basins.

Daniel Marsh; University of Michigan; dynamical influences of the distribution of minor constituents i the middle and upper atmosphere.

Denise Mauzerall; Harvard Universi

; 3-D modeling of tropospheric ozone.
Scott Melntosh; 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.
Jefferson Keith Moore; Oregon State University; marine ecosystem modeling, and the role of ocean biota in the global carbon cycle

Joel Norris; University of Washington; clouds and climate variablity.

Barbara Noziere; Bergisch University Wuppertal, Germany; of the. of biogenic compounds in the troposphere; gas- and condensed-phase processes.

Rajul Pandya; University of Washington; influence of gravity waves on the organization of mesoscale convective systems and the propagation of convectively forced gravity waves into the middle atmosphere.
Hardi Peter; Max-Planck-Institute for Aeronomy; dynamics of and connections between the solar chromosphere and corona.

Kevin Petty; Ohio State University; exploring the factors which cause the development and intensification of tropical cyclones.

Daniel Riemer; University of Miami; chlorine chemistry in the marine boundary layer.

Eileen Saiki; University of Colorado; large-eddy simulation of atmospheric boundary layer turbulence.

Raymond Shaw; Pennsylvania State University: influence of fine-scale turbulence on cloud microphysics; surface-kinetic processes on cloud droplets.
Christopher Torrence; University of Colorado; climate variability and predictability; time-series and wavelet analyss.

‘Wendy Welch; University of Washington; barociinic heat transport, wavenumber selection and climate dynarics.

Matthew Wheeler; University of Colorado; the association of Equatorial waves and organized tropical convection in observations and models.

Mark Zondlo; University of Colorado; field measurements of trace gas species important in aerosol particle chemistry.

Other Visitors:

Laure Chaumat, CNRM, Meteo-France; NCAR Aerosol Program.

Sonia Lasher-Trapp; University of Oklahoma; observations and modeling of warm cloud microphysical processes.

Glen McConville; University of Colorado, Denver; study of nitrogen fluxes at Conifer Forest especially the subAlpine Spruce Fir Forest of the Rocky Mountains
Patsy Taylor; University of Wyoming; social organization of research organizations.

Herman Sievering; University of Colorado, Denver; atmospheric aerosols and exchange of gases and particles at air/surface boundary.

GTP Visitors:

Chris Bizon, Colorado Research Associates
Chris Bretherton, University of Washington
Berengere Dubrlle, CNRS, France
dohn Fitigan. CSIRO, Austala
David Gurarie, Case West
Chasqun Lu Lousiana el | Untersty
Victor S. jeizmann Institute, Israel
Sergey Nazarenko, Unersity of Werwick, UK. and Uriversity of Arzona
Roger Shaw, University of Califoria, Davis
Lynn Sparling, NASA-Goddard Space Fiight Center
Chenning Tong, Pennsylvania State University

Ice Formation in the Atmosphere Colloquium
Participants:

Neil Bacon, University of Washington
Matthew Boehm, Pennsylvania State  uniersy
Viadimir Bondarénko, University of Toronto, Canada
Faisal Boudala, Dalhcusie Universty, Canada

Patrick Chuang, NCAR

3. Steven Dobbie, Dalhousie University, Canada
Hans Eide, University of Alaska, Fairbanks

Rob Fleishauer, Colorado State University

Urszula Jambor, Pennsyivania State University

Nate Magee, Pesyvania State Universty
Agostino Manzato, CSA, I
Femando Oropeza, Ciuded Urlvorsy.Mexico

jamison Smith, University of Colorado

Fovio Sl Coh- iy

Rune Storvold, umve-sny of Alaska, Fairbanks
0 Sun, Dalhousie University, Canada

Mengistu Wolde, Universty of Wyoming

Lecturers:

Marci Saker, Universty of Washington
partel Baumgardner, NCAR
iy, New Mexio Tech
Rodaf ringee
Wi Cotton, Cnlnrzﬂa State University
James
John Hallett, Deserl Research Institute
sfield, NCAR
Gooroe \saue, AGTGsphan Enronmert Sevie, Canada
Eric Jensen, NASA Ames Research Center
Dennis Lamb, Pennsylvania State University



https://web.archive.org/web/20161216014537/http://www.ncar.ucar.edu/
https://web.archive.org/web/20161216014537/http://www.ucar.edu/
https://web.archive.org/web/20161216014537/http://www.nsf.gov/
https://web.archive.org/web/20161216014537/http://www.dir.ucar.edu/iss/98ASR
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/toc.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/highlights.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/research.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/research.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/education.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/publications.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/publications.html
https://web.archive.org/web/
https://web.archive.org/web/20160914221033/http://www.asp.ucar.edu/asr99/staff.html
https://web.archive.org/web/20160914221033/http://www.asp.ucar.edu/asr99/staff.html
https://web.archive.org/web/20150922163905/http://www.asp.ucar.edu/asr99/staff.html
https://web.archive.org/web/20161216034913*/http://www.asp.ucar.edu/asr99/staff.html
https://web.archive.org/web/20070901000000/http://www.asp.ucar.edu/asr99/staff.html
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/staff.html?AcrobatWebCapTID4#close
https://web.archive.org/web/20161216034913/http://www.asp.ucar.edu/asr99/staff.html?AcrobatWebCapTID4#close
http://faq.web.archive.org/
http://faq.web.archive.org/

5P Al St Report Y1999

Kuo-Nan Liow, Universty ofCalfoni, Lo Angeles
Brooks Mart
Jon Waroiz. Umvelsny of Wyoming
Roy Rasmussen,
Rohrt Fadber, Unversty o linoi a Uthana-Champaign
David Rogers, Colorado State University
William Skamarock, NCAR
Margaret Tolbert, University of Colorado
Gabor Vali, University of Wyoming

Participants of Mixing and Reactive Turbulence Workshop (GTP-hosted)
JCAR Coordinators:

Mary Barth, NCAR
et Doney, NCAR
Peter Hess,

sasha Madrunu;h NCAR
Mark Rast, N

Reymond Shaw, NCAR
Joseph Tribbia, NCAR

Lecturers:

John Cho, Massachusets Instut of Technology
Terry Clark, N
Kenbeth Davs. Universy of Mimnesota
Edith Falgarone, ENS, France
Gl ler, MaSsachisets Insttute o Technology
Davi it Coload Research Ass
imes C. Hill, lowa State Univer
an Kerstin, Sandia Natiorel Lulmmlmy
Steve Krueger, Unvrsiy of
Hanli Liu, NCAR
Andrew Mama‘ Couant Insiute
Stu Mckeer
Sons Nomerer: umvusmy ot Chicago
Don Olson, University of
Rey Flowahumbers Urarsity of Cic
‘e plumb, Massachusetts Insitute of Technology
Stove Poge, Comel Unvers
Mark Rast

Participants:

Philp Ausi, Univershy of Brith Coumbia, Canada
Barbara Baily

Abent Srghet, Ponactehnica of i, i

Darek Bogucki, University of Southern California
sane Bouriow, Unversity of Mortrel, Canaca
Laure Chaumat, CNRM, Frar

Patrick Chuang,

AA
Yongyun Hu, University of Chica

Chr Jeery, Universiy of Briish Columbia, Canada
Charles Knight, N

Eunjin Kim,

GaraLyrn Lappen, Colarado State Universy
Donald Lenschow,

ICAR
Verver, KNMI, The Netherlands
Weiss, University of Colorado

Participants of Small-Scale Turbulence Workshop (GTP-hosted)

Ben Balsley, University of Colorado
‘William Blumen, University of Colorado
Phillp Chilson, IRF, Swedish Institute

Serengers bl NS, France
Chris Fairall, NOAA

fasier, Unteriy of Massachusets
Rod Frehiich, University of Color
o ehe, Unnarsty o Caltorma. inine
Shely Fiis
K Qg N
Jeff Hare, NOAA
Jack Herring, NCAR

g Hil, NOAX
NCAR

oshifumi Kimura, Nagoya University, Japan
Richard ataits NOAA

Donald Lenschow, N

Dousias iy, Umvevsw of Oklahoma.
James McWi

Greg Nastrom, St. Cloud State University
Robert Palmer, University of Nebraska, Lincoln
Marc Parange, Jonns Hopkns Universty
Alander raskovsky, N

aymond Shaw,
Zoigiew Sorbjan, Mamuette University

Joseph Tribbia, NCAR
Joseph Werne, Clorado Ressarch Assaiates
Valker wuiimeyer. N

John Wyngaard, Pennsywama State University
Valery Zavorot
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Aviation s 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 effciency of commerce and the daiy 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
drometeorology 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.

‘The RAP staff of scientists and engineers work in close collaboration with universities, government laboratories, and other divisions of NCAR, particularly the Mesoscale and Microscale Meteorology Division and the Atmospheric Technology Division.

“The following report summarizes the scientific work undertaken in pursuit of RAP technology transfer mission. Of equal importance to our overall endeavor, but largely not covered here, is the work accomplished with end-users regarding requirement specification, education, and training, and the engineering developments necessary o actually transfer a capabiliy.
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Committees/Advisory Boards

Barbara Brown is a member of the AMS Comittee on Probabilty and Statstics and had been chair of this committee through January of 1999. She is also a member of the Internal Advisory Committee for NCAR's Geaphysical Statstcs Project.

Marcia Politovich is a member of the AMS Cloud Physics Committee and the AIAA Atmospheric Environment Committee, and was an advisor to the FAA InFlight Icing Steering Committee. She also served on the COMET Advisory Board.

Tom Warner served on the CAPS External Advisory Panel.

Educational Activities

Shel Dalton was assistant professor of electrcal engineering at the University of Colorado at Denver, and taught a half day course on "Professional Engineering Exam Refresher Course: Digital Hardware” through Continuing Education at CU Denver.

Marcia Politovich finished COMET modules on Alrcraft Icing: Assessment using soundings and profifrs, Aircraft cing: Assessment using observations and pilot reports. She worked with Plymouth State College and Lyndonville State College meteorolagy students for MWISP forecasting and gave a tour at the MWISP site.
Graduate Students

Shel Dalton supervised one PhD student in Mathenatics.

Scientific/Technical Presentations

Barbara Brown gave a tak on verfication of cing and turbulence forecasts at Northwest Afflines in October and presented lectures on verification of aviation weather forecasts at the Aviation Weather Center (Kansas City) Verification “Summit” meeting in November. She also presented two talks at the AMS Conference on Aviation, Range and Aerospace Meteorology in Dallas: one on “Evidence of improvements in the qualty of in-fight cing algorithms" and the other on *Probabilty forecasts of in-fight icing conditions.”
Shel Dalton presented a paper "Fourier coefficients for range identification in FMCW radar systems" at the Radar Sensor Technology IV Conference of AeroSense.

Bill Mahoney gave a presentation at the Advanced Aviation Weather System Program Review and the Advanced Aviation Weather System End User Display System Design Review. He also presented the ADAWS Version-1 System Architecture and Products in Taipei; aviation weather research activity talks, also in Taipei; and a talk on Aviation Weather Modernization Activities in Asia at the MDCRS Working Group in Boulder, Colorado.

a Roberts gave presentations at the 15th International Conference on Interactive Information and Processing Systems; the 29th International Conference on Radar Meteorology; and the Sterling, Virginia National Weather Service office.

Bob Sharman gave presentations on turbulence forecasting techniques, difficulties and approaches to the UCLA Department of Mechanical Engineering, to Northwest Alrines Meteorology Department, to Taiwan CAA, and at the 8th Conference on Aviation, Range and Aerospace Metgorology.
Non-Technical Educational Activities

Barbara Brown spoke to Wheatridge Middle School girs about scientiic careers in February.

Bill Mahoney gave a talk about weather instruments and forecasting at the Fireside Elementary School.

Rita Roberts was 2 COMET mentor for one of the SOO's attending the COMAP class. She was also Science Fairjudge at Sacret Heart School

Workshops

Fei Chen gave a workshop on land-surface modeling and applications to mesoscale.

Tenny Lindholm gave an OCND Workshop.

Bill Mahoney gave workshops on: Meteorological data collection and reporting system (MDCRS) in the USA and possible expansion to Asia; windshear and windshear detection systems; and advanced aviation weather workstations in Taipei, Taiwan

Tom Warner was the lead organizer for the UNAM-UCR-UCAR Tutorial on Regional Weather and Climate Modeling for Latin America held in Mexico City in August.



https://web.archive.org/web/20150922185738/http://www.ncar.ucar.edu/
https://web.archive.org/web/20150922185738/http://www.ucar.edu/
https://web.archive.org/web/20150922185738/http://www.nsf.gov/
https://web.archive.org/web/20150922185738/http://www.dir.ucar.edu/iss/98ASR

A Report 1999

Annual Scientific Report 1999

Natoral Centor for Atmospherc Ressarch

aco

A

o

Ao

1. Most Significant Achievements During 1999
‘The most significant achievements during 1999 were:
A. Meso-gamma Scale Prediction System Operational at Three Army Test Ranges
RAP scientist and engineers have developed an operational mesogammasscale numerical forecast system based on the MMS mesoscale model and installed it at three test ranges of the U. S. Army Test and Evaluation Command: 1) the West Desert Test Center at Dugwiay, Utah 2) the White Sands Wissile Range, New Mexico; and 3) the Aberdeen Test Center, Maryland. The system wil be installed at Yuma Proving Ground, Yuma, Afizona in 2000. The meso-gamma forecast system provides forecasts with 1 km horizontal grid
resolution that have more skil than the currenty avaiiable National Weather Service model forecasts. As part of this effort, RAP software engineers developed an 8-node PC cluster consisting of two 500 MHz processors per node for the operational MMS. The cluster is 209 faster, easie to operate and maintain, and less than half as expensive as commercially available, 8-processor, high-end workstations.

B. Mount Washington Icing Sensors Project (MWISP)

he detection of aircraft icing conditions (e.g.. supercooled liquid water [SLW], freezing drizzle) is a major goal of the FAA-funded aircraft icing work at RAP. Current remote sensing systems operationally deployed such as the National Weather Service WSR-88D radars are not able to detect supercooled liquid water in the form of cloud droplets, nor are they able to tell whether radar backscatter is due to snow or freezing drizzle. A number of recently developed systems, however, show promise of being able to unambiguously detect
supercooled liquid water and freezing drizzle. In order to evaluate their potential, the Mount Washington Icing Sensors Project was conducted during the month of Apri in the vicinity of Mt. Washington in New Hampshire, a region with significant amounts of icing and freezing drizzle. This was the first major field program ever conducted to test the abilty of remote sensing devices to measure SLW and freezing drizzle. The program was organized and managed by RAP and included participants from government agencies, universities,
and other research institutions.

C. Development and Implementation of Aviation Digital Data System (ADDS)
“The National Weather Service's Aviation Weather Center in Kansas City provides pilots and other aviation users Airmets (6 hour forecasts) and Sigmets (current conditions) of icing and turbulence every 4 hours. This information s provided in text form as a series of waypoints. While allowing rapid transmission of the information, it also requires aviation users to spend a great deal of time decoding the message. The Aviation Digital Data System (ADDS) has recently been developed by RAP and NOAA/FSL to provide the above weather
information, as well as experimental weather prodcts developed by RAP, in a user-friendly graphical manner over the Internet. The system was transferred to the Aviation Weather Center in Kansas City in 1999, and it has proven to be very fobust and extremely popular with users. RAP'S work in eveloping this system recently won NCAR's Outstanding Scientific and Technological Accomplishment Awar

D. Transfer of Weather Support to Deicing Decision Making (WSDDM) System to ARINC

The Weather Support to Deicing Decision Making (WSDDM) system is designed to provide airlines and airports current weather information and nowcasts of snowfall. A key aspect to the WSDDM system s the use of Snow gauges to measure the liquid equivalent snowfall rate. Research conducted at RAP has shown that the current operationally available snowfall intensity based on visibility can be misleading to deicing operators in many instances. The WSDDM system overcomes this problem by providing real-time measurements
and noweasts of liquid equivalent snowfall rates. This technology was successfully transferred to ARINC during the past year, and is currently avalable commercially to airines and airports. It i currently operational at LaGuardia, JFK, and Newark airports in the New York City area. The system was awarded the U.S. Government's Technology Leadership Award in December 1999,

E. Buffalo Creek Flash Flood Prediction Studies Using Radar, TITAN, 4DVAR, and MMS5 Mesoscale Model Coupled to a Runoff Model.

A series of studies were conducted during the past year on the Buffalo Creek Flash Flood. This flood occurred in the mountains southwest of Denver, and occurred due to prolonged convection over the Buffalo Creek watershed, especially over the region in which a forest fire had recently occurred. The studies showed: 1) how multi-parameter radars such as S-Pol can provide superior estimation of precipitation in the complex terrain often associated with flash floods, 2) that 4DVAR systems have skl in predicting rainfall in flash flood
types of situations 30 - 60 minutes into the future, 3) that systems that extraps , such as the TITAN system, can provide useful flash flood information 30 — 60 minutes into the future, and 4) that mesoscale models, such as MMS, coupled o a hydrological run-off model, can provide useful estimates of the stream flow during flash flood type situations. These studies show some of the potential improvements to flash flood prediction capabilities that may be made in the future,
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Stephen Chenault; Federal Aviation Administration (FAA) - Applied Science Group

Ivan Clark; NASA - Turbulence Group

Charles Clough; Aberdeen Test Center - TECOM Project

Ron Colantonio; NASA - Turbulence/AWIN/OCND

: Instituto Tecnol #1- Durango o
Tim Dagey; MIT/LL - Juneau Project
‘Tom Daniels; NASA - OCND Program
Jim Davis; Aberdeen Test Center - TECOM Project
Karel de Waal; South Africa Weather Bureau - Mexico Project
Bruce Donaldson; Weather Information Technology, Inc. (WITI) - DICAST Group
Dick Doviak; NSSL - NASA Turbulence.
John Dow; Federal Aviation Administration (FAA) - Applied Science Group
Chris Dumont; Federal Aviation Administration (FAA) - Applied Science Group
Brian Duval; Federal Aviation Administrate(FAR) - Director's Office
Mike Edwards; Harris Corporation - Aviation Program
Ron Eliott; Oklahoma State University - Applied Science Group
Jack Enemgerger; NASA - NASA Turbulence
3im Evans; MIT/Lincoln Labs - FAA Program
Warren Fellner; Federal Aviation Administration (FAA) - Director's Office
Dusan Frnic; NSSL - NASA Turbulence
Istvan Geresdi; Hungry - Applied Science Group
Cecelia Girz; NOAA/FSL - Turbulence Forecasting
Randy Graham; National Weather Service SFO, Grand Rapids, Michigan - Applied Science Group
Ruth Grasel; Federal Aviation Administration (FAA) - Applied Science Group
Dr. Michael Hadjimichael; Naval Research Laboratory - Applied Science Group.
John Hallett; Desert Research Center - Applied Science Group
Scott Halvorson; Dugway Proving Ground - TECOM Project
Steven Harrah; NASA - NASA Turbulence
Jeff Hawkins; Naval Research Laboratory - OCND Program
Molly Hellmuth; University of Colorado at Boulder - Applied Science Group
Jim Henderson; Federal Aviation Administration (FA) - Director's Office
Nohemi Hernandez; Universidad Nacional Autonoma de Mexico - Durango Rainfall Program
Chuck Herring; The Weather Channel - Applied Science and Engineering Group.
Rick Heuwinkel; Federal Aviation Administration (FAA) - Director's Office
Gene Hill; Federal Aviation Administration (FAA) - Applied Science Group.
Farren Hiscutt; Electronic Data Systems - Mexico Project
Al Homans; ARINC - OCND Program
Daniel Horschel; Sandia National Laboratores - Applied Science Group
M. Ching-Huei Hsu (Jeff); CAA - Taiwan - AOAWS/Taiwan Project
Mr. Kuang-Yuan Huang (Kenny); CAA - Taiwan - AOAWS/Taiwan Project
Terry Huck; White Sands Missile Range - TECOM Project
Kathi Ishimaru; Federal Aviation Administration (FA) - Applied Science Group
Daniel Itenfisu; Oklahoma State University - Applied Science Group
Terry Jameson; White Sands Missile Range - TECOM Project
Captain Jim Johnson; Delta Airlines - Turbulence Program
2.7, Johnson; National Severe Storms Laboratory - Applied Science Group
Chin-Ming; Jon CAA (ROC) - OCND Program
‘Alan Jones; FAA - Applied Science Group,
Mike Jones; Naval Research Laboratory - Applied Science Group.
Mr. Chun-Ming Jou; (S0S0) CAA - Talwan - AOAWS/Taiwan Project
Rich Keen; AWDL - Tour
Bruce Kendall; NASA - NASA Turbulence
John Kiang; CAA Air Traffic Services Division - AOAWS/Taiwan Project
Carolyn Kioth; AWC - OCND Program
Carl Knable; United Airines - OCND Program
Dave Knerr; United Airines - OCND Program
Gloria Kulesa; Federal Aviation Administration (FAR) - Director's Office
Martin Lambert; University of Australia - Hydrology
Bill Langdon; United Airlines - OCND Program
Dr. Chin-Wan Lee; Air Navigation & Weather Services - CAA AOAWS/Taiwan Project
George Lee; CAA Air Navigation & Weather Services - AOAWS/Taiwan Project
Phoenix Lee; Institute for Information Industry, Taiwan (I1) - Taiwan Program
Dan Leger; Honeywell - OCND Program
Ken Leslie; AliedSignal - Applied Science Group
M. P.H. Liang (Stephen); CAA - Taiwan - AOAWS/Taiwan Project
Ms. Hue Chuan Lin; CAA - Taiwan - AOAWS/Taiwan Project
Jennifer Mahoney; NOAA/FSL - Verification Group
Brain Mapes; CDC - OCND Program

Dr. Hugo Martinez; Universidad Nacional de Cuyo - Director's Office and Applied Science Group
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John McCarthy: Navy Research Laboratory (NRL) - Director's Office
Mark McHenry; DARPA - Advanced Sensors

lan Willer; The Weather Channel - Applied Science and Engineering Group

Guillermo Montero; Universidad Nacional Autonoma de Mexico - Durango Rainfall Induction Program
Aifred Moosakhanian; Federal Aviation Administration (FAA) - Director's Office

Doug Moss; United Airines - OCND Program

Brain Motta; Cooperative Institue for Research in Atmosphere (CIRA) - Applied Science Group

John Murphy; Weather Information Technology, Inc. (WITI) - DICAST Group

Robert Neece; NASA - OCND Program

Ron Olson; Federal Aviation Administration (FAA) - Director's Office.

Jim Outlaw; Yuma Proving Ground - TECOM Project

Dave Pace; Federal Aviation Administration (FAA) - Director's Office

Guadalupe Paredes Universidad Nacional Autonoma de Mexico - Durango Rainfall Induction Program
Raul Perez; Universidad Nacional de Cuyo - Director's Office and Applied Science Group

Rod Potts

ureau of Meteorology Research Centre, Melbourne, Australia - Applied Science Group
Greg Pratt; NOAA/FSL - ADDS Group

Dr. Chin-Piao Pu; Air Navigation & Weather Services - CAA AOAWS/Taiwan Project

Alfreado Puglesi; Universidad Nacional de Cuyo - Director's Office and Applied Science Group.
Andy Reehorst; NASA - Applied Science Group.

Jim Renick; TECH-NOLOGY Consulting - Director's Office:

Pedro Restrepo; "Optimal Discussion, Inc."

Applied Science Group

Jim Riley; Federal Aviation Administration (FAA) - Applied Science Group

James Risby; Carnegie Mellon University - Applied Science Group

Roy Robertson; Collins - NASA Turbulence.

Paul Robinson; Aerotech - NASA Turbulence

Dave Rodenhuis; Federal Aviation Administration (FAA) - Director's Office.

Armando Rodriquez; Universidad Autonoma de Coahuila - Durango Rainfall Program
Dr. David Ross; Embry-Riddle Aeronautical University - Applied Science Group

Dave Sankey; Federal Aviation Administration (FAA) - Director's Office

Ruben Santos; Universidad Nacional de Cuyo - Director's Office and Applied Science Group
Laurent Saussol; National School of Meteorology of France - Applied Science Group.
Charlie Scanlon; NASA - OCND Program

Prof. Nelson Seaman; Penn State University - Applied Science Group

Lynn Sherretz; NOAA/FSL - ADDS Group

Jai Shin; NASA - Icing Group

Stephen Simmons; Weather Information Technology, Inc. (WITI) - DICAST Group
Tom Siatter; NOAA/FSL - Turbulence Forecasting

Ron Small; SimAuthor - NASA/FAA

Steve Smith; National Weather Service - Applied Science Group

Dr. Zbignew Sorbjan; Marquette University - Applied Science Group.

Dave Soreide; Boeing - NASA Turbulence

Bahns Stanley; The Weather Channel - Applied Science and Engineering Group.
Paul Stough; NASA Langley - AWDL Tour

Ken Sirzepek; University of Colorado at Boulder - Applied Science Group

Bob Stuever; NASA - Turbulence Group

Paul Tag; Naval Research Laboratory - OCND Program

Deon Terblanche; South Africa Weather Bureau - Director's Office

M. Holine Tsai 111 - Institute for Information Industry - Taiwan AOAWS/Taiwan Project
Ted Tsui; Navy Research Laboratory (NRL) - Director's Office.

Sridhar Venkataramana; Oklahoma State University - Applied Science Group

Monica Villareal; Instituto Tecnologia Agropecuano #1 - Durango Rainfall Program
Mr. T.A. Wang; Taiwan Civil Aeronautical Administration (CAA) - AAWS/Taiwan Project
Dean Weingarten; Yuma Proving Ground - TECOM Project

Bill Weist; AlliedSignal - NASA Turbulence

Ken Williams; Alaska Ai - Juneau Project

Wes Wilson; MIT/Lincoln Labs - FAA Program

Dave Witchey; United Aines - NASA/FAA
Marily Wolfson; MIT/Lincoln Labs - FAA Program

Bob Wright; Federal Aviation Administration (FAR) - Director's Offce
Jim Young; Redstone Technical Test Center - TECOM Project

Lucy Zheng; AlledSignal NASA Turbulence
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Director's Message.

Once again in 1999, the staff and visitors of ACD have been involved in a large number of experimental, observational, and theoretical projects.The major foci of the Division are the biogeochemical cycles, the oxidizing power of the atmosphere, the role of aerosols, the relation between dynamics and chemistry in the middle atmosphere and the interaction between atmospheric chemistry and the climate system.

Perhaps the highest point of 1999 has been the launch in Decerber of the MOPITT instrument on board the NASA/TERRA satellite MOPITT is a project initiated at the University of Toronto with a strong participation of NCAR scientists.The instrument will measure carbon monoxide and methane in the troposphere, two chemical compounds that are released at the surface by biological and anthropogenic processes and that have a substantial impact on the oxidizing power of the atmosphere.
ACD staff has also contributed to several important field experiments sponsored by NASA and other agencies.Among them are the Pacific Exploratory Experiment (PEM-Tropics B), the Larger-Scale Biosphere-Atmosphere in Amazonia (LBA), the Atmospheric Chemistry of Combustion Emissions Near the Tropopause (ACCENT), the Polar Sunrise Experiment, the Southern Oxidant Study (SOS), the Hawail Halogen Experiment, and SOLVE,

Progross has eso been made n the dovelopment f regional models (HANK) and global models (OZART). which have now been completed and are row avalabe to the scientiic commuriy._aboratory expeiments have focused on new and exciting questins.Finaly, the Division is geting read n early 2000 for a major and challanging AGD-led fek experiment called Tropospheric Ozons Productin abaut the Spring Equinox (TOPSE).The purpose o this sitbome ik experiment will be t understand the contribution of
photochemical and dynamical processes in the formation of the tropospheric 0zone maxima observed in spring. The experiment will make use of the NCAR C130 aircraft, which will fly approximately each second week between February and Jun

As 1:am stepping down from the position of ACD Director, | would to thank all my colleagues at NCAR and in the broad

during the last 10 years.ACD has been involved in exciting research during this past decade and will continue to address important questions in the future.

Guy Brasseur
rector
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