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~Welcome~
Welcome to NCAR's FY1997 Annual Scientific Report. This website contains information about the scientific
and technologic activities of the National Center for Atmospheric Research over the past fiscal year. In
addition to descriptions of all the research activities NCAR scientists pursue, we have included a message
from our Director, listings of the publications written by NCAR staff and their collaborators over the past year,
and the educational and community outreach activities in which NCAR staff participate. Several scientific
highlights have also been selected to introduce you to the breadth of our programs. We encourage you to
follow the many links to our divisions and programs to learn more about our work in the atmospheric and
related sciences.
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NCAR Director's Message

Dear Friends and Colleagues

I am pleased to introduce NCAR's 1997 Annual Scientific Report on the World Wide Web. This website contains
descriptions of NCAR's research and facility development activities over the past fiscal year, including text, graphics, and
access to some of our community facilities such as data sets and models. I encourage you to explore this report and follow
the many links found here.

It is NCAR's mission to plan, organize, and conduct atmospheric and related research programs generally beyond the
capability of single university research programs, to provide state-of-the-art research tools and facilities to the entire
atmospheric sciences community, to support and enhance university atmospheric research education, and to facilitate the
transfer of technology to both the public and private sectors. You will find activities supporting each of these areas
throughout the document, and in every division and program.

In FY1997, NCAR's divisions and programs completed the development of long range strategic plans. These forward-
looking documents provide blueprints of the scientific and technological emphases for the coming decade, and identify the
opportunities for advancing our understanding of the Earth system. These plans were developed with the advice and
assistance of a large number of NCAR senior scientific and technical staff within each division, and were reviewed by the
entire senior management, scientific and technical staff at a one-day retreat held this past summer. Developed in response to
the recommendations of the National Science Foundation's review of NCAR programs in 1996, these descriptions of
NCAR's science and technology programs for the future provide the connections among NCAR's broad and diverse
activities.

Taken together, the plans describe the extensive research goals of the national center for the coming decade. The plans are
available on the web through the divisional links and I encourage you to read them in addition to this year's report.

Sincerely,

Robert J. Serafin
Director

NCAR is operated by the University Corporation for Atmospheric Research and receives its primary funding from
the National Science Foundation.

NCAR | UCAR | NSF | NCAR FY96 ASR | NCAR FY97 ASR

https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/acd
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/asp
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/atd
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/cgd
https://web.archive.org/web/20150907181547/http://www.dir.ucar.edu/esig/ASR97/
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/hao
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/mmm
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/rap
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/scd
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/asr/ASR97/index.html
https://web.archive.org/web/20150907181547/http://www.ncar.ucar.edu/
https://web.archive.org/web/20150907181547/http://www.ucar.edu/
https://web.archive.org/web/20150907181547/http://www.nsf.gov/
https://web.archive.org/web/20150907181547/http://www.dir.ucar.edu/dir/ASR96/
https://web.archive.org/web/20150907181547/http://www.dir.ucar.edu/iss/asr/index.html
https://web.archive.org/web/
https://web.archive.org/web/20130728040918/http://www.ncar.ucar.edu/asr/ASR97/dir.html
https://web.archive.org/web/20130728040918/http://www.ncar.ucar.edu/asr/ASR97/dir.html
https://web.archive.org/web/20130728040918/http://www.ncar.ucar.edu/asr/ASR97/dir.html
https://web.archive.org/web/20150907181547*/http://www.ncar.ucar.edu/asr/ASR97/dir.html


ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Atmospheric Chemistry Advanced Study Program Atmospheric Technology
Division

 Climate and Global Dynamics Division  Environmental and Societal
Impacts Group  High Altitude Observatory

 Mesoscale and Microscale
Meteorology Division  Research Applications Program Scientific Computing

Division

Atmospheric Chemistry Division

Peer-Reviewed Publications

Brasseur, G.P., X.X. Tie and P.J. Rasch, 1997: A three-dimensional simulation of the Antarctic ozone hole: Impact of anthropogenic chlorine on the
lower stratosphere and upper troposphere. Journal of Geophysical Research, 102, 8909-8930.

Cantrell, C. A., R. E. Shetter and J. G. Calvert, 1996: Dual-inlet chemical amplifier for atmospheric peroxy radical measurements. Analytical Chemistry,
68, 4194-4199.

Cantrell, C.A., R.E. Shetter and J. Calvert, 1996: Peroxy radical chemistry during fieldvoc 1993 in Brittany, France. Atmospheric Environment, 30, 3947-
3957.

Cantrell, C.A., R.E. Shetter, J.G. Calvert, F.L. Eisele, E. Williams, K. Baumann, W.H. Brune, P.S. Stevens and J.H. Mather, 1997: Peroxy radicals from
photostationary state deviations and steady state calculations during the Tropospheric OH Photochemistry Experiment at Idaho Hill, Colorado, 1993.
Journal of Geophysical Research, 102, 6369-6378.

Edwards, D. P., J. B. Kumer, M. López-Puertas, M. G. Mlynczak, A. Gopalan, J. C. Gille and A. Roche, 1996: Non-local thermodynamic equilibrium
limb radiance near 10 m as measured by UARS CLAES. Journal of Geophysical Research, 101, 26,577-26,588.

Eisele, F.L. and P.H. McMurry, 1997: Recent progress in understanding particle nucleation and growth. Philosophical Transactions of the Royal Society
London B, 352, 191-201.

Eisele, F.L., G.H. Mount, D. Tanner, A. Jefferson, R. Shetter, J.W. Harder and E.J. Williams, 1997: Understanding the production and interconversion of
the hydroxyl radical during the Tropospheric OH Photochemistry Experiment. Journal of Geophysical Research, 102, 6457-6465.

Fried, A., S. McKeen, S. Sewell, J. Harder, B. Henry, P. Goldan, W. Kuster, E. Williams, K. Baumann, R. Shetter and C. Cantrell, 1997: Photochemistry
of formaldehyde during the 1993 Tropospheric OH Photochemistry Experiment. Journal of Geophysical Research, 102, 6283-6296.

Fried, A., S. Sewell, B. Henry, B.P. Wert, T. Gilpin and J.R. Drummond, 1997: Tunable diode laser absorption spectrometer for ground-based
measurements of formaldehyde. Journal of Geophysical Research, 102, 6253-6266.

Granier, C., W.M. Hao, G. Brasseur and J-F. Müller, 1997: Land-use practices and biomass burning: Impact on the chemical composition of the
atmosphere. In Biomass Burning and Global Change, 1, chapter 14 (ed) J. S. Levine, pp.140-148, MIT Press.

Guenther, A., 1997: Seasonal and spatial variations in natural volatile organic compound emissions. Ecological Applications, 7(1), 34-45.

Guenther, A., L. Otter, P. Zimmerman, J. Greenberg, R. Scholes and M. Scholes, 1996: Biogenic hydrocarbon emissions from southern African

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/acd
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/asp
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/atd
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/cgd
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/esig/ASR97/
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/hao
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/mmm
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/rap
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/scd
https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/index.html
https://web.archive.org/web/
https://web.archive.org/web/20130728054928/http://www.ncar.ucar.edu/asr/ASR97/pub.html
https://web.archive.org/web/20130728054928/http://www.ncar.ucar.edu/asr/ASR97/pub.html
https://web.archive.org/web/20130728054928/http://www.ncar.ucar.edu/asr/ASR97/pub.html
https://web.archive.org/web/20150907053146*/http://www.ncar.ucar.edu/asr/ASR97/pub.html
https://web.archive.org/web/19970101000000/http://www.ncar.ucar.edu/asr/ASR97/pub.html


ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

savannas. Journal of Geophysical Research, 101, 25,859-25,865.

Guenther, A., W. Baugh, K. Davis, G. Hampton, P. Harley, L. Klinger, L. Vierling, P. Zimmerman, E. Allwine, S. Dilts, B. Lamb, H. Westberg, D.
Baldocchi, C. Geron and T. Pierce, 1996: Isoprene fluxes measured by enclosure, relaxed eddy accumulation, surface layer gradient, mixed layer
gradient, and mixed layer mass balance techniques. Journal of Geophysical Research, 101, 18,555-18,567.

Harley, P., G. Deem, S. Flint and M. Caldwell, 1996: Effects of growth under elevated UV-B on photosynthesis and isoprene emission in Quercus
gambelii and Mucuna pruriens. Global Change Biology, 2, 149-154.

Hauglustaine, D. A., B. A. Ridley, S. Solomon, P. G. Hess and S. Madronich, 1996: HNO3/NOx ratio in the remote troposphere during MLOPEX 2:
Evidence for nitric acid reduction on carbonaceous aerosols? Geophysical Research Letters, 23, 2609-2612.

Helmig, D., 1996: Artifact-free preparation, storage and analysis of solid adsorbent sampling cartridges used in the analysis of volatile organic
compounds in air. Journal of Chromatography A, 732, 414-417.

Helmig, D., W. Pollock, J. Greenberg and P. Zimmerman, 1996: Gas chromatography mass spectrometry analysis of volatile organic trace gases at
Mauna Loa Observatory, Hawaii. Journal of Geophysical Research, 101, 14,697-14,710.

Huang, T.Y.W. and S.T. Massie, 1997: Effect of volcanic particles on the O2 and O3 photolysis rates and their impact on ozone in the tropical
stratosphere. Journal of Geophysical Research, 102, 1239-1249.

Huang, T.Y.W., 1996: The impact of solar radiation on the quasi-biennial oscillation of ozone in the tropical stratosphere. Geophysical Research Letters,
23, 3211-3214.

Klinger, L.F., 1996: Coupling of soils and vegetation in peatland succession. Arctic & Alpine Research, 28, 380-387.

Lamarque, J.-F., A. O. Langford and M. H. Proffitt, 1996: Cross-tropopause mixing of ozone through gravity wave breaking: Observation and modeling.
Journal of Geophysical Research, 101, 22,969-22,976.

Lamarque, J.-F., G. P. Brasseur, P. G. Hess and J.-F. Müller, 1996: Three-dimensional study of the relative contributions of the different nitrogen sources
in the troposphere. Journal of Geophysical Research, 101, 22,955-22,968.

Madronich, S., E. Weatherhead and S.J. Flocke, 1996: Trends in UV radiation. International Journal Environmental Studies, 51, 183-198.

Massie, S.T., J.E. Dye, D. Baumgardner, W.J. Randel, F. Wu, X.X. Tie, L. Pan, F. Figarol and G.P. Brasseur, 1997: Simultaneous observations of Polar
Stratospheric Clouds and HNO3 over Scandinavia in January, 1992. Geophysical Research Letters, 24, 595-598.

Massie, S.T., T. Deshler, G.E. Thomas, J.L. Mergenthaler and J.M. Russell III, 1996: Evolution of the infrared properties of the Mount Pinatubo aerosol
cloud over Laramie, Wyoming. Journal of Geophysical Research, 101, 23,007-23,019.

Orlando, J. J. and G. S. Tyndall, 1996: Rate coefficients for the thermal decomposition of BrONO2 and the heat of formation of BrONO2. Journal of
Physical Chemistry, 100, 19,398-19,405.

Randel, W.J. and F. Wu, 1996: Isolation of the ozone QBO in SAGE II data by singular-value decomposition. Journal of Atmospheric Sciences, 53,
2546-2559.

Ridley, B. A., J. E. Dye, J. G. Walega, J. Zheng, F. E. Grahek and W. Rison, On the production of active nitrogen by thunderstorms over New Mexico.
Journal of Geophysical Research, 101, 20,985-21,005.

Smith, A. K., 1996: Longitudinal variations in mesospheric winds: Evidence for gravity wave filtering by planetary waves. Journal of Atmospheric
Sciences, 53, 1156-1173.

Smith, M., 1997: Method and results for optimizing the MOPITT methane bandpass. Applied Optics, 36, 4285-4291.

Stone, E. M., W. J. Randel, J. L. Stanford, W. G. Read and J. W. Waters, 1996: Baroclinic wave variations observed in MLS upper tropospheric water
vapor. Geophysical Research Letters, 23, 2967-2970.

Tanner, D.J., A. Jefferson and F.L. Eisele, 1997: Selected ion chemical ionization mass spectrometric measurement of OH. Journal of Geophysical
Research, 102, 6415-6425.

Tie, X.X. and G. Brasseur, 1996: The importance of heterogeneous bromine chemistry in the lower stratosphere. Geophysical Research Letters, 23,



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

2505-2508.

Tyndall, G.S., J.J. Orlando, T.J. Wallington, M. Dill and E.W. Kaiser, 1997: Kinetics and mechanisms of the reactions of chlorine atoms with ethane
propane, and n-butane. International Journal of Chemical Kinetics, 28, 43-55.

Wang, J., G. P. Anderson, H. E. Revercomb and R. O. Knuteson, 1996: Validation of FASCOD3 and MODTRAN3: Comparison of model calculations
with ground-based and airborne interferometer observations under clear-sky conditions. Applied Optics, 35, 6028-6040.

Zheng, J., A. J. Weinheimer, B. A. Ridley, S. C. Liu, G. W. Sachse, B. E. Anderson and J. E. Collins Jr., 1996: Analysis of small- and large-scale
increases of reactive nitrogen observed during the Second Airborne Arctic Stratospheric Expedition. Journal of Geophysical Research, 101, 28,805-
28,816.

OUTSIDE

Andreae, M.O., E. Atlas, G. W. Harris, G. Helas, A. de Kock, R. Koppmann, W. Maenhaut, S. Manø, W. H. Pollock, J. Rudolph, D. Scharffe, G.
Schebeske and M. Welling, 1996: Methyl halide emissions from savanna fires in southern Africa. Journal of Geophysical Research, 101, 23,603-23,613.

Andreae, M.O., E. Atlas, H. Cachier, W.R. Cofer III, G.W. Harris, G. Helas, R. Koppmann, J.-P. Lacaux and D.E. Ward, 1997: Trace gas and aerosol
emissions from Savanna fires. In Biomass Burning and Global Change, 1, chapter 27 (ed) J. S. Levine, pp. 278-295, MIT Press.

Beine, H.J., D.A. Jaffe, D.R. Blake, E. Atlas and J. Harris, 1996: Measurements of PAN, alkyl nitrates, ozone, and hydrocarbons during spring in interior
Alaska. Journal of Geophysical Research, 101, 12,613-12,619.

Dlugokencky, E. J., E. G. Dutton, P. C. Novelli, P. P. Tans, K. A. Masarie, K. O. Lantz and S. Madronich, 1996: Changes in CH4 and CO growth rates
after the eruption of Mt. Pinatubo and their link with changes in tropical tropospheric UV flux. Geophysical Research Letters, 23, 2761-2764.

Franzén, L. G., D. Chen and L. F. Klinger, 1996: Principles for a climate regulation mechanism during the late phanerozoic era, based on carbon fixation
in peat-forming wetlands. Ambio, 25, 435-442.

Harder, J.W., A. Fried, S. Sewell and B. Henry, 1997: Comparison of tunable diode laser and long-path ultraviolet/visible spectroscopic measurements of
ambient formaldehyde concentrations during the 1993 OH Photochemistry Experiment. Journal of Geophysical Research, 102, 6267-6282.

Harris, N.R.P., G. Ancellet, L. Bishop, D.J. Hofmann, J.B. Kerr, R.D. McPeters, M. Prendez, W.J. Randel, J. Staehelin, B.H. Subbaraya, A. Volz-
Thomas, J. Zawodny and C.S. Zerefos, 1997: Trends in stratospheric and free tropospheric ozone. Journal of Geophysical Research, 102, 1571-1590.

Hungate, B.A., F.S. Chapin, III, H. Zhong, E.A. Holland and C.B. Field, 1997: Stimulation of grassland nitrogen cycling under carbon dioxide
enrichment. Oecologia, 109, 149-153.

Khattatov, B.V., M.A. Geller, V.A. Yubin and P.B. Hays, 1997: Diurnal migrating tide as seen by the high-resolution Doppler imager/UARS 2. Monthly
mean global zonal and vertical velocities, pressure, temperature, and inferred dissipation. Journal of Geophysical Research, 102, 4423-4435.

Khattatov, B.V., V.A. Yubin, M.A. Geller, P.B. Hays and R.A. Vincent, 1997: Diurnal migrating tide as seen by the high-resolution Doppler
imager/UARS 1. Monthly mean global meridional winds. Journal of Geophysical Research, 102, 4405-4422.

Kull, A., E. Kopp, C. Granier and G. Brasseur, 1997: Ions and electrons of the lower-latitude D region. Journal of Geophysical Research, 102, 9705-
9716.

Lamb, B., T. Pierce, D. Baldocchi, E. Allwine, S. Dilts, H. Westberg, C. Geron, A. Guenther, L. Klinger, P. Harley and P. Zimmerman, 1996: Evaluation
of forest canopy models for estimating isoprene emissions. Journal of Geophysical Research, 101, 22,787-22,797.

Lambert, A., R.G. Grainger, C.D. Rogers, F.W. Taylor, J.L. Mergenthaler, J.B. Kumer and S.T. Massie, 1997: Global evolution of the Mt. Pinatubo
volcanic aerosols observed by the infrared limb-sounding instruments CLAES and ISAMS on the Upper Atmosphere Research Satellite. Journal of
Geophysical Research, 102, 1495-1512.

Langford, A. O., M. H. Proffitt, T. E. VanZandt and J.-F. Lamarque, 1996: Modulation of tropospheric ozone by a propagating gravity wave. Journal of
Geophysical Research, 101, 26,605-26,613.

Law, R.M., P.J. Rayner, A.S. Denning, D. Erickson, I.Y. Fung, M. Heimann, S.C. Piper, M. Ramonet, S. Taguchi, J.A. Taylor, C.M. Trudinger and I.G.
Watterson, 1996: Variations in modeled atmospheric transport of carbon dioxide and the consequences for CO2 inversions. Global Biogeochemical
Cycles, 10, 783-796.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Lawrence, B. and W. J. Randel, 1996: Variability in the mesosphere observed by the Nimbus 6 pressure modulator radiometer. Journal of Geophysical
Research, 101, 23,475-23,489.

Lerdau, M., A. Guenther and R. Monson, 1997: Plant production and emission of volatile organic compounds. Bioscience, 47, 373-383.

López-Puertas, M., A. Dudhia, M.G. Shepherd and D.P. Edwards, 1997: Evidence of non-LTE in the CO2 15 m weak bands from ISAMS and WINDII
observations. Geophysical Research Letters, 24, 361-364.

Marshall, S., J.A. Taylor, R.J. Oglesby, J.W. Larson and D.J. Erickson, 1996: Climatic effects of biomass burning. Environmental Software, 11, 53-58.

Marti, J.J., A. Jefferson, X.P. Cai, C. Richert, P.H. McMurry and F. Eisele, 1997: H2SO4 vapor pressure of sulfuric acid and ammonium sulfate
solutions. Journal of Geophysical Research, 102, 3725-3735.

Marti, J.J., R.J. Weber, P.H. McMurry, F. Eisele, D. Tanner and A. Jefferson, 1997: New particle formation at a remote continental site: Assessing the
contributions of SO2 and organic precursors. Journal of Geophysical Research, 102, 6331-6339.

McKeen, S.A., G. Mount, F. Eisele, E. Williams, J. Harder, P. Goldan, W. Kuster, S.C. Liu, K. Baumann, D. Tanner, A. Fried, S. Sewell, C. Cantrell and
R. Shetter, 1997: Photochemical modeling of hydroxyl and its relationship to other species during the Tropospheric OH Photochemistry Experiment.
Journal of Geophysical Research, 102, 6467-6493.

Meehl, G.A., W.M. Washington, D.J. Erickson III, B.P. Briegleb and P.J. Jaumann, 1996: Climate change from increased CO2 and direct and indirect
effects of sulfate aerosols. Geophysical Research Letters, 23, 3755-3758.

Møgelberg, T.E., J. Sehested, G.S. Tyndall, J.J. Orlando, J.-M. Fracheboud and T.J. Wallington, 1997: Atmospheric chemistry of HFC-236cb: Fate of the
alkoxy radical CF3CF2CFHO. The Journal of Physical Chemistry A, 101, 2828-2832.

Mount, G.H., F.L. Eisele, D.J. Tanner, J.W. Brault, P.V. Johnson, J.W. Harder, E.J. Williams, A. Fried, and R. Shetter, 1997: An intercomparison of
spectroscopic laser long-path and ion-assisted in situ measurements of hydroxyl concentrations during the Tropospheric OH Photochemistry Experiment,
fall 1993. Journal of Geophysical Research, 102, 6437-6455.

Paulson, S. E. and J. J. Orlando, 1996: The reactions of ozone with alkenes: An important source of HOx in the boundary layer. Geophysical Research
Letters, 23, 3727-3730.

Pham, M., J.-F. Müller, G.P. Brasseur, C. Granier and G. Megie, 1996: A 3D model study of the global sulphur cycle: Contributions of anthropogenic
and biogenic sources. Atmospheric Environment, 30, 1815-1822.

Prusa, J.M., P.K. Smolarkiewicz and R.R. Garcia, 1996: Propagation and breaking at high altitudes of gravity waves excited by tropospheric forcing.
Journal of Atmospheric Sciences, 53, 2186-2216.

Ramaswamy, V., M.D. Schwarzkopf and W.J. Randel, 1996: Fingerprint of ozone depletion in the spatial and temporal pattern of recent lower-
stratospheric cooling. Nature, 382, 616-618.

Randel, W.J. and P.A. Newman, 1997: The stratosphere in the southern hemisphere. Chapter 6 of the AMS Monograph, Meteorology of the Southern
Hemisphere, 1-63.

Stevens, P.S., J.H. Mather, W.H. Brune, F. Eisele, D. Tanner, A. Jefferson, C. Cantrell, R. Shetter, S. Sewell, A. Fried and B. Henry, 1997: HO2/OH and
RO2/HO2 ratios during the Tropospheric OH Photochemistry Experiment: Measurement and theory. Journal of Geophysical Research, 102, 6379-6391.

Talukdar, R.K., M.K. Gilles, F. Battin-Leclerc, A.R. Ravishankara, J-M. Fracheboud, J.J. Orlando and G.S. Tyndall, 1997: Photolysis of ozone at 308
and 248 nm: Quantum yield of O(1D) as a function of temperature. Geophysical Research Letters, 24, 1091-1094.

Townsend, A.R., B.H. Braswell, E.A. Holland and J.E. Penner, 1996: Spatial and temporal patterns in terrestrial carbon storage due to deposition of
fossil fuel nitrogen. Ecological Applications, 6(3), 806-814.

Volz-Thomas, A., A. Lerner, H-W. Pätz, M. Schultz, D. S. McKenna, R. Schmitt, S. MadronichÝÝand E. P. Röth, 1996: Airborne measurements of the
photolysis frequency of NO2. Journal of Geophysical Research, 101, 18,613-18,627.

Volz-Thomas, A., S. Gilge, M. Heitlinger, D. Mihelcic, P. Müsgen, H.-W. Pätz, M. Schultz, P. Borrell, P.M. Borrell, J. Slemr, T. Behmann, J.P.
Burrows, M.Weienmayer, T. Arnold, T. Klüpfel, D. Perner, C.A. Cantrell, R. Shetter, L.J. Carpenter, K.C. Clemitshaw and S.A. Penkett, 1996: Peroxy
radical intercomparison exercise: A joint TOR/OCTA experiment at Schauinsland 1994. Proc. of EUROTRAC Symp. ë96, (eds) P.M. Borrell, P. Borrell,



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

T. Cvitas, K. Kelly and W. Seiler, 1996 Computational Mechanics Publications, Southampton, 621-626.

Wallington, T. J., M. D. Hurley, J. M. Fracheboud, J. J. Orlando, G. S. Tyndall, J. Sehested, T. E. Møgelberg, and O. J. Nielsen, 1996: Role of excited
CF3CFHO radicals in the atmospheric chemistry of HFC-134a. Journal of Physical Chemistry, 100, 18,116-18,122.

Weber, R. J., J. J. Marti, P. H. McMurry, F. L. Eisele, D. J. Tanner and A. Jefferson, 1996: Measured atmospheric new particle formation rates:
Implications for nucleation mechanisms. Chemical Engineering Communications, 151, 53-64.

Weber, R.J., J.J. Marti, P.H. McMurry, F.L. Eisele, D.J. Tanner and A. Jefferson, 1997: Measurements of new particle formation and ultrafine particle
growth rates at a clean continental site. Journal of Geophysical Research, 102, 4375-4385.

Winkler, J. A., D. Tucker and A. K. Smith, 1996: Salaries and advancement of women faculty in atmospheric science: Some reasons for concern.
Bulletin of the American Meteorological Society, 77, 473-490.

Yudin, V.A., M.A. Geller and B.V. Khattatov, 1997: Estimate of atmospheric dissipation derived from UARS/HRDI measurements. In NATO AS1
Series, I 50, Gravity Wave Processes Their Parameterization in Global Climate Models, ed. K. Hamilton, Springer-Verlag, 187-197.

NON-REFEREED (Proceedings, Book Reviews, Symposiums)

Anderson, G., et al., J. Wang, 1996: Reviewing atmospheric radiative transfer modeling: New developments in high and moderate resolution
FASCODE/FASE and MODTRAN. In Optical Spectroscopic Techniques and Instrumentation for Atmospheric and Space Research II, 5-6 August,
1996, Denver, CO, SPIE Proceedings, 2830 , 82-93..

Fried, A., S. Sewell, B. Henry, B. Wert and J. R. Drummond, 1996: Ground-based tunable diode laser measurements of formaldehyde: Improvements in
system performance and recent field campaigns. In Application of Tunable Diode and Other Infrared Sources for Atmospheric Studies and Industrial
Process Monitoring, 8-9 August, 1996, Denver, CO, SPIE Proceedings, 2834, 160-174.

Gille, J. C. and J. J. Barnett, 1996: Conceptual design of the High Resolution Dynamics Limb Sounder (HIRDLS) for the EOS Chemistry Mission. In
Optical Spectroscopic Techniques and Instrumentation for Atmospheric and Space Research II, 5-6 August, 1996, Denver, CO, SPIE Proceedings, 2830
, 190-201.

Kegley-Owen, C. S., G. S. Tyndall, J. J. Orlando and A. Fried, 1996: Flash photolysis/tunable diode laser absorption spectroscopy studies of HC1 as a
product of the reactions: C1 + C2H6 and C1 + CH3CHO. In Application of Tunable Diode and Other Infrared Sources for Atmospheric Studies and
Industrial Process Monitoring, 8-9 August, 1996, Denver, CO, SPIE Proceedings, 2834, 110-119.

Mankin, W. G., M. T. Coffey and J. W. Hannigan, 1996: Characterization of a Fourier transform spectrometer for the network for detection of
stratospheric change. In Optical Spectroscopic Techniques and Instrumentation for Atmospheric and Space Research II, 5-6 August, 1996, Denver, CO,
SPIE Proceedings, 2830, 34-40.

Mankin, W.G., 1997: Fourier transform infrared sounding for the NDSC. In Optical Remote Sensing of the Atmosphere, 5, Feb. 10-14, 1997, Santa Fe,
NM, pp. 244-246, OSA Tech. Digest Series.

Pan, L., J. C. Gille, C. D. Rodgers, D. P. Edwards, P. L. Bailey, L. A. Rokke and J. Wang, 1996: Analysis and characterization of the retrieval algorithm
for measuring tropospheric CO using the MOPITT instrument. In Optical Spectroscopic Techniques and Instrumentation for Atmospheric and Space
Research II, 5-6 August, 1996, Denver, CO, SPIE Proceedings, 2830 , 159-168.

Pan, L., J.C. Gille, D.P. Edwards, P.L. Bailey, L.A. Rokke, J. Wang and C.D. Rodgers, 1997: Analysis of the MOPITT CO profile retrieval algorithm. In
Optical Remote Sensing of the Atmosphere, 5, Feb. 10-14, 1997, Santa Fe, NM, pp. 187-189, OSA Tech. Digest Series.

Rokke, L., J. Gille, L. Pan, P. Bailey and D. Edwards, 1997: Cloud detection and clearing algorithm for simulated measurement of pollution in the
troposphere (MOPITT) instrument data. In Optical Remote Sensing of the Atmosphere, 5, Feb. 10-14, 1997, Santa Fe, NM, pp. 183-186, OSA Tech.
Digest Series.

Smith, M. W. and S. R. Shertz, 1996: Current plans and status of MOPITT algorithm test radiometer (MATR). In Earth Observing System, SPIE
Proceedings, 2820, 5-6 August, Denver, CO, Wm. L. Barnes (ed.), 78-86.

Snell, H. E., J.-L. Moncet, G. Anderson, J. Chetwynd, S. Miller and J. Wang, 1995: FASCODE for the Environment (FASE). SPIE Proceedings, 2471,
88-95.

Snell, H., G. Anderson, J. Wang, J.-L. Moncet, J. Chetwynd and S. English, 1995: Validation of FASE (FASCODE for the Environment) and
MODTRAN3: Updates and comparisons with clear-sky measurements. SPIE Proceedings, 2578, 194-204.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Stone, E.M., W.J. Randel and J.L. Stanford, 1997: Transport of passive tracers in baroclinic wave life cycles. Proc. of the 11th Conf. on Atmospheric and
Oceanic Fluid Dynamics, 23-27 June 97, Tacoma, WA.

Wang, J., J. Gille, L. Pan, P. Bailey, L. Rokke, D. Edwards and J.R. Drummond, 1997: Instrument sensitivity and retrieval error analysis for the remote
sensing of tropospheric carbon monoxide by MOPITT. Proc. of the 1996 International Radiation Symposium, Current Problems in Atmospheric
Radiation '96.

Wert, B. P., A. Fried, B. Henry and J. R. Drummond, 1996: Airborne measurements of tropospheric formaldehyde by tunable diode laser absorption
spectroscopy. In Application of Tunable Diode and Other Infrared Sources for Atmospheric Studies and Industrial Process Monitoring, 8-9 August,
1996, Denver, CO, SPIE Proceedings, 2834 , 175-186.

Advanced Study Program

Peer-Reviewed Publications

Baumann, K., E.J. Williams, J.A. Olson, J.W. Harder and F.C. Fehsenfeld, 1997:  "Meteorological Characteristics and 
      Spatial Extent of Upslope Events During the 1993 Tropospheric OH Photochemistry Experiment," J. Geophys. 
      Res. 102, 6199-6213.

Birmili, W., F. Stratmann, A. Wiedensohler, D. Covert, L.M. Russell and V. Berg, 1997:  "Determination of 
      Differential Mobility Analyser Transfer Functions Using Identical Instruments in Series," Aerosol Science and 
      Technology, 27, 215-223.

Braun, S.A., and R.A. Houze, Jr., 1997:  "The evolution of the 10-11 June 1985 PRE-STORM squall line:  Initiation, 
      development of rear inflow, and dissipation," Mon. Wea. Rev., 125, 478-504.

-----, -----, and B.F. Smull, 1997:  "Airborne dual-Doppler observations of an intense frontal system approaching the 
      Pacific Northwest Coast," Mon. Wea. Rev., 125, in press.

Carpenter, D.L., M. Galand, T.F. Bell, V.S. Sonwalker, U.S. Inan, J. LaBelle, A.J. Smith, T.D.G. Clark and T.J. 
      Rosenberg, 1997:  "Quasiperiodic ~5-60 s Fluctuations of VLF Signals Propagating in the Earth-ionosphere 
      Waveguide:  A Result of Pulsating Auroral Particle Precipitation?"  J. Geophys. Res., 102, 347-361.

Covert, D., A. Wiedensohler and L. Russell, 1997:  "Particle Charging and Transmission Efficiencies of Aerosol 
      Neutralizers," Aerosol Science and Technology, 27, 208-214.

Feingold, G., R. Boers, B. Stevens, and W.R. Cotton: 1996:  A modeling study of the effect of drizzle on cloud optical 
      depth and susceptibility," J. Geophys. Res., in press.

Howell, J.F. and L. Mahrt, 1997:  "Multiresolution flux decomposition," Boundary-Layer Meteorology,  83, 117-137.

Jacob, D.J., B.G. Heikes, S.M. Fan, J.A. Logan, D.L. Mauzerall, J.D. Bradshaw, H.B. Singh, G.L. Gregory, R.W. 
      Talbot, D.R. Blake, G.W. Sachse, 1997:  "Origin of ozone and NOx in the tropical troposphere:  A photochemical 
      analysis of aircraft observations over the South Atlantic basin," J. Geophys. Res., 101, 24235-24250.

Leka, K.D., 1997:  "The Vector Magnetic Fields and Thermodynamics of Sunspot Light Bridges:  The Case for 
      Field-Free Disruptions in Sunspots," Astrophysical Journal, 484, 900.

Mauzerall, D.L., J.A. Logan, D.J. Jacob, B.E. Anderson, D.R. Blake, J.D. Bradshaw, B. Heikes, G.W. Sachse, 
      H. Singh, B. Talbot, 1997:  "Photochemistry in biomass burning plumes and implications for tropospheric ozone 
      over the tropical south Atlantic," J. Geophys. Res., in press.

Sheu, R.-S., J.A. Curry, and G. Liu, 1997:  "Vertical Stratification of Tropical Cloud Propeties as Determined using 
      Combined IR/Visible and Microwave Satellite Data," J. Geophys. Res., 102, 4231-4245.

Stevens, B., D.A. Randall, X. Lin, and M.T. Montgomery, 1997:  "A comment on:  On large-scale circulations in 
      convecting atmospheres by Emanuel, Neelin and Bretherton," Quart. J. Roy. Meteor. Soc., in press.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Strzepek, K. and D. Yates, 1997:  "Climate Change Impacts on the Hydrologic Resources of Europe:  A Simplified 
      Continental Scale Analysis," Climatic Change, 36, 79-92. 
  
Weckwerth, T.M., J.W. Wilson, R.M. Wakimoto and N.A. Crook, 1997:  "Horizontal Convective Rolls:  Determining 
      the Environmental Conditions Supporting Their Existence and Characteristics."  Mon. Wea. Rev., 125, 505-526. 
  
Wiedensohler, A., D. Orsini, D.S. Covert, D. Coffmann, W. Cantrell, M. Havlicek, F.J. Brechtel, L.M. Russell, R.J. 
      Weber, J. Gras, J.G. Hudson, and M. Litchy, 1997:  "Intrcomparison Study of the Size Dependent Counting 
      Efficiency of 26 Condensation particle Counters," Aerosol Science and Technology, 27, 224-242.

Wolde-Georgis, T., 1997:  "Land, Peasants and State in Ethiopia," Scandinavian J. of Development Alternatives, 16, 1.

 

NON-REFEREED:

Dikpati, M. and P. Gilman, 1997:  "Joint instability of latitudinal differential rotation and concentrated toroidal fields 
     below the solar convection zone," AAS Bull. for Solar Physics Div., Bozeman, Montana, 28 June-1 July.

Feingold, G., A.S. Frisch, B. Stevens, and W.R. Cotton, 1997:  "Drizzle in the stratocumulus-capped boundary layer  
     as viewed by radar, radiometer and lidar," 12th Symposium on Boundary Layers and Turbulence, Vacouver, B.C., 
     Canada, Amer. Meteor. Soc., 62-63.

Lutz, J., B. Rilling, J. Wilson, T. Weckwerth and J. Vivekanandan, 1997:  "S-Pol after Three Operational 
     Deployments, Technical Performance, Siting Experiences, and Some Data Examples."  Preprints, 28th Int. Conf. 
     on Radar Meteor., Austin, TX, Amer. Meteor. Soc. 286-287.

Mayor, S.D., S.A. Cohn, T.M. Weckwerth, D.H. Lenschow, C.J. Grund, C.J. Senff, R.M. Banta and R.M. Hardesty, 
      1997:  "Lidars in Flat Terrain (LIFT) Project Overview."  Preprints, 12th Symposium on Boundary Layers and 
      Turbulence, Vancouver, B.C., Amer. Meteor. Soc., 5-6.

Moeng, C.-H., P.P. Sullivan and B. Stevens, 1997:  An entrainment-rate formula for buoyancy-driven cloud-topped 
      PBLs," 12th Symposium on Boundary Layers and Turbulence, Vancouver, B.C., Canada, Amer. Meteor. Soc., 
      208-209.

Petty, K.R., 1997:  "The Effects of Synoptic Predictors on the Intensity of Tropical Cyclones in th Eastern North 
      Pacific."  22nd Conference on Hurricanes and Tropical Meteorology, Amer. Meteor. Soc.

Schimel, D., M. Grubb, F. Joos, R. Kaufmann, R. Moss, W. Ogana, R. Richels, T. Wigley, R. Cannon, J. Edmonds, 
      E. Haites, D. Harvey, A. Jain, R. Leemans, K. Miller, R. Parkin, E. Sulzman, R. van Tol, and J. de Wolde, 1997: 
      "Stabilization of atmospheric greenhouse gases:  physical, biological, and socio-economic implications."  IPCC 
      Technical Paper III, J.T. Houghton, L.G. Meira Filho, D.L. Griggs, K. Maskell (eds.), MM/WMO/PNUE/UNEP.

Stevens, B., W.R. Cotton, G. Feingold, and C.-H. Moeng, 1997:  "Drizzle, 'Decoupling' and aerosol indirect effects in 
      marine stratocumulus," 12th Symposium on Boundary Layers and Turbulence, Vancouver, B.C., Canada, Amer. 
      Meteor. Soc., 58-59.

-----, 1997:  "Stratocumulus research prior to 1968," 12th Symposium on Boundary Layers and Turbulence, 
       Vancouver, B.C., Canada, Amer. Meteor. Soc., 86-87.

Weckwerth, T.M., and S.D. Mayor, 1997:  "Using Doppler Radar and Lidar to Examine the Convective Boundary 
      Layer."  Preprints, 28th Int. conf. on Radar Meteor., Austin, TX, Amer. Meteor. Soc., 553-554.

-----, C.J. Grund and S.D. Mayor, 1997:  "Linearly-organized Coherent Structures in the Surface Layer."  Preprints, 
      12th Symposium on Boundary Layers and Turbulence, Vancouver, B.C., Amer. Meteor. Soc., 22-23.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Atmospheric Technology Division

Peer-Reviewed Publications

* - Indicates non-NCAR authors

*Angevine, W.M, *M.P. Buhr, *J.S. Holloway, *M. Trainer, *D.D. Parrish, *I. MacPherson, G.L. Kok, R.D. Schillawski,
and *D.H. Bowlby, 1996: Local meteorological features affecting chemical measurements at a North Atlantic coastal site. J.
Geophys. Res., 101, 28935-28946.

*Borrmann, S., *S. Solomon, J.E. Dye, D. Baumgardner, *K.K. Kelly, and *K.R. Chan, 1997: Heterogeneous reactions on
stratospheric background aerosols, volcanic sulfuric acid droplets, and type IPSCs: The effects of temperature fluctuations
and differences in particle phase. J. Geophys. Res.., 102, 3639-3648.

*Buhr, M., *D. Sueper, *M. Trainer, *P. Goldan, *B. Kuster, *F. Fehsenfeld, G. Kok, R. Schillawski, and A. Schanot, 1996:
Trace gas and aerosol measurements using aircraft data from the North Atlantic Regional Experiment (NARE 1993). J.
Geophys. Res.., 101, 29013-29027.

Cohn, S.A., *C.L. Holloway, S.P. Oncley, *R.J. Doviak, *R.J. Lataitis, 1997: Validation of a UHF spaced-antenna wind
profiler for high resolution boundary layer observations. Radio Science, 32, 1279-1296.

Cohn, S.A., *J. Hallett, and *D. Koracin, 1997: Blending education and research in atmospheric science - A case study.
Physics Today, May 1997, 34-39.

*Fabry, F., C. Frush, *I. Zawadzki, and *A. Kilambi, 1997: On the extraction of near-surface index of refraction using radar
phase measurements from ground targets. J. Atmos. Oceanic Tech., 14, 978-987.

*Finn, D., *B. Lamb, *M.Y. LeClerc, and T.W. Horst, 1996: Experimental evaluation of analytical and lagrangian surface
layer flux footprint models. Bound. Layer Meteor., 80, 283-308.

*Grantz, D.A., *X.J. Zhang, *W.J. Massman, A.C. Delany, and *J.R. Pederson, 1997: Ozone deposition to a cotton
(Gossypium hirsutum L.) field: Stomatal and surface wetness effects during the California Ozone Deposition Experiment.
Agric. and Forest Meteorol., 85, 19-24.

*Grund, C.J., S.A. Cohn, and *S.D. Mayor, 1997: Field performance of the NOAA high resolution Doppler lidar. Optical
Remote Sensing of the Atmosphere, 5, 77-78.

Hildebrand, P.H., W.C. Lee, C.A. Walther, C. Frush, M. Randall, E. Loew, R. Neitzel, R. Parsons, *J. Testud, *F. Baudin,
and *A. LeCornec, 1996: The ELDORA/ASTRAIA airborne Doppler radar: high-resolution observations from TOGA
COARE. Bull. Amer. Meteor. Soc., 77, 213-232.

Hildebrand, P.H., and W.C. Lee, 1996: Reply (to Vonnegut and Molinari). Bull. Amer. Meteor. Soc., 77, 2950-2952.

Hildebrand, P.H., C. Walther, and W.C. Lee, 1996: The ELDORA/ASTRAIA airborne Doppler weather radar: results from
recent field tests. Invited Paper, IEEE Aerospace and Electronic Sys. Mag., 11, 34-37.

*Holloway, C.L., *R.J. Doviak, and S.A. Cohn, 1997: Cross correlations of fields scattered by horizontally anisotropic
refractive index irregularities. Radio Science, 32, 1911-1920.

*Holloway, C.L., *R.J. Doviak, S.A. Cohn, *R.J. Lataitis, and *J.S. Van Baelen, 1997: Cross correlation and cross spectra
for spaced antenna wind profilers, 2, Algorithms to estimate wind and turbulence. Radio Science, 32, 967-982.

Horst, T.W., 1997: A simple formula for attenuation of eddy fluxes measured with first-order-response scalar sensors.
Bound. Layer Meteor., 82, 219-233.

*Jensen, E.J., *O.B. Toon, *S. Kinne, *G.W. Sachse, *B.E. Anderson, *K.R. Chan, C.H. Twohy, B. Gandrud, A.J.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Heymsfield, and *R.C. Miake-Lye, 1997: Environmental conditions required for contrail formation and persistence. J.
Geophys. Res., in press.

*Joly, A., D. Jorgensen, *M. Shapiro, *A. Thorpe, *P. Bessemoulin, *K. Browning, *J.P. Cammas, *J.P. Chalon, *S.
Clough, *K. Emmanuel, *L. Eymard, R. Gall, P. H. Hildebrand, *R. Langland, *Y. Lemaitre, *P. Lynch, *J. Moore, *P.
Persson. C. Snyder, and *R. Wakimoto, 1997: Definition of the Fronts and Atlantic Storm-Track Experiment (FASTEX).
Bull. Amer. Meteor. Soc., 78, 1917-1940.

*Kawa, S.R., *P.A. Newman, *L.R. Lait, *M.R. Schoeberl, *R.M. Stimpfl, *J.G. Anderson, *D.W. Kohn, *C.R. Webster,
*R.D. May, D. Baumgardner, J.E. Dye, J.C. Wilson, *K.R. Chan, and *M. Loewenstein, 1997: Activation of chlorine in
sulfate aerosol as inferred from aircraft observations. J. Geophys. Res., 102, 3921-3933.

Kok, G.L., *J.A. Lind, and *M. Fang, 1997: An airborne study of air quality around the Hong Kong Territory. J. Geophys.
Res., 102, 19043-19057.

Kok, G. L., *A.S.H. Prevot, and R.D. Schillawski, 1996: Carbon dioxide measurements as an airmass tracer in ACE-1. Eos
Trans. AGU, 77, A12A-19.

*Kowalski, A., *P. Anthoni, *R. Vong, A.C. Delany, and G. Maclean, 1997: Deployment and evaluation of a system for
ground-based measurement of cloud liquid water turbulent fluxes. J. Atmos. Ocean. Tech., 14, 468-479.

*Kristensen, L., *J. Mann, S. P. Oncley, and *J.C. Wyngaard, 1997: How close is close enough when measuring fluxes with
displaced sensors? J. Atmos. Ocean. Tech., 14, 814-821.

Kuo, Y.H., J. Bresch, *M.D. Cheng, *J. Kain, D.B. Parsons, *W.K. Tao, and D.L. Zhang, 1997: Summary of a mini-
workshop on cumulus parameterization for mesoscale models. Bull. Amer. Meteor. Soc., 78, 475-491.

Laucks, M.L., and C.H. Twohy, 1997: Size-dependent sampling efficiency of an airborne counterflow virtual impactor. Aer.
Sci. and Tech., in press.

Laursen, K.K., and L.F. Radke, 1996: Biomass burning smoke in the tropics: From sources to sinks. In "Biomass Burning
and Global Change, Volume 1: Remote Sensing, Modeling and Inventory Development, and Biomass Burning in Africa, " J.
S. Levine, Ed., MIT Press, 193-201.

*Li, J., D. Chen, and W.C. Lee, 1997: Heavy rainfall event in Taiwan. Mon. Wea. Rev., 1060-1082.

*Massie, S.T., J.E. Dye, D. Baumgardner, *W.J. Randel, *F.Wu, *X.X. Tie, *L. Pan, *F. Figarol, *G.P. Brasseur, *M.L.
Santee, *W.G. Read, *R.G. Grainger, *A. Lambert, *J. Mergenthaler, and *A. Tabazadeh, 1997: Simultaneous observations
of polar stratospheric clouds and HNO3 over Scandinavia in January, 1992. Geophys. Res. Lett., 24, 595-598.

Praskovsky, A., E. Praskovskaya, and T. Horst, 1997: Further experimental support for the Komogorov refined similarity
hypothesis. Phys. Fluids, 9, 2465-2467.

Praskovsky, A. and S. P. Oncley, 1997: Comprehensive measurements of the intermittency exponent in high Reynolds
number turbulent flows. Fluid Dynamics Res., 21, 331-358.

*A.S. H. Prevot, G.L. Kok, and R.D. Schillawski, 1996: Hydroperoxide concentrations between 70 N and 60 S over the
Pacific. Eos Trans. AGU, A12A-20.

Ridley, B.A., E.L. Atlas, J.G. Walega, G.L. Kok, *A. Staffelbach, J.P. Greenberg, F.E. Grahek, P.G. Hess, and D.D.
Montzka, 1997: Aircraft measurements made during the spring maximum of ozone over Hawaii: Peroxides, CO, O3, NOy,
condensation nuclei, selected hydrocarbons, and alkyl nitrates between 0.5 and 9 km altitude. J. Geophys. Res., 102, 18935-
18961.

Rogers, D., *C. Dorman, *K. Edwards, *I. Brooks, *K. Melville, *S. Burk, *W. Thompson, *T. Holt, *L. Strom, *M.
Tjernstrom, *B. Grisogono, *J. Bane, *W. Nuss, B. Morley, and A. Schanot, 1998: Highlights of Coastal Waves 1996. Bull.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Amer. Met. Soc., Amer. Meteor. Soc., Boston, Mass.

*Russell, R.W., and J.W. Wilson, 1997: Radar-observed "fine lines" in the optically clear boundary layer: Reflectivity
contributions from aerial plankton and its predators. Bound. Layer Meteor., 82, 235-262.

*Rye, B.J., and R.M. Hardesty, 1997: Detection techniques for validating Doppler estimates in heterodyne lidar. Applied
Optics, 36, 1940-1951.

*R.D. Schillawski, *A.S.H. Prevot, and G.L. Kok, 1996: Aircraft ozone and carbon monoxide measurements during ACE-1.
Eos Trans. AGU, 77, A12A-18.

Trier, S.B., *W. Skamarock, M .A.LeMone, and D.B. Parsons, 1997: A three-dimensional numerical simulation of a tropical
squall line observed during TOGA COARE. J. Atmos. Sci., 2861-2886.

Twohy, C.H., Schanot, A.J., and W.A. Cooper, 1997: Measurement of condensed water content in liquid and ice clouds
using an airborne counterflow virtual impactor. J. Atmos. Oceanic Tech., 14, 197-202.

Twohy, C.H., and B. Gandrud, 1997: Electron microscope analysis of residual particles from aircraft contrails. Geophys.
Res. Lett., in press.

*Wakimoto, R.M., W.C. Lee, *C.H. Liu, and P.H. Hildebrand, 1996: ELDORA observations during VORTEX 95. Bull.
Amer. Meteor. Soc., 77, 1465-1481.

*M. Warshawsky, *D.D. Parrish, *M. Trainer, *F.C. Fehsenfeld, and G.L. Kok, 1996: Fast response aircraft measurements
of CO2: Use of CO2 as an anthropogenic pollution tracer. Eos Trans. AGU, 77, A32A-11.

*Webster, C.R., *R.D. May, *H.A. Michelsen, *D.C. Scott, *J.C. Wilson, *H.H. Jonsson, *C.A. Brock, J.E. Dye, D.
Baumgardner, *D.W. Toohey, *L.M. Avallone, *R. Stimpfle, *J. P. Koplow, *J.J. Margitan, *M.H. Proffitt, *L. Jaegle,
*R.L. Herman, *H. Hu, and *M. Loewenstein, 1996: Evolution of HCL Concentrations in the lower stratosphere from 1991
to 1996 following the eruption of Mount Pinatubo. Science, accepted.

Weckwerth, T.M., J.W. Wilson, *R.M. Wakimoto, and *N.A. Crook, 1997: Horizontal convective rolls: Determining the
environmental conditions supporting their existence and characteristics. Mon. Wea. Rev., 125, 505-526.

*Weinheimer, A.J., T.L. Campos, *J.G. Walega, *F.E. Grahek, *B.A. Ridley, D. Baumgardner, C.H. Twohy, and B.
Gandrud, 1997: Uptake of NOy on wave-cloud ice particles. Geophys. Res. Lett., in press.

Wilson, J.W., and D.L. Meganhardt, 1997: Thunderstorm initiation, organization, and lifetime associated with Florida
boundary layer convergence lines. Mon. Wea. Rev., 125, 1507-1525.

Non-Refereed:

*Angevine, W.M., *A. W.Grimsdell, *J.M. Warnock, *W.L. Clark, and A.C. Delany, 1997: The Flatland boundary layer
experiments - Overview. Proc. 12th Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, 1-2.

*Banta, R.M., *B.W. Orr, *C.J. Grund, *D.H. Levinson, *A.S. Frisch, and *S.D. Mayor, 1997: Estimation of TKE and
momentum flux profiles from Doppler lidar scans during LIFT. Preprints, 12th Symposium on Boundary Layers and
Turbulence, Vancouver, BC, Canada, Amer. Meteor. Soc., 11-12.

Baumgardner, D., 1996: An evaluation of techniques for determining the refractive index of atmospheric aerosols. Amer.
Assoc. Aerosol Res., Fall Mtg., Orlando, FL.

Baumgardner, D. 1996: The coupling of aerosol microphysical and optical properties over the remote southern hemisphere
ocean. American Geophysical Union, Fall Mtg., San Francisco, CA.

Bowling, D., *A. Turnipseed, *R. Monson, *D. Baldocchi, and A.C. Delany, 1997: Relaxed eddy accumulation



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

measurements of isoprene above a mixed deciduous forest. Ecological Society of American Conference, Albuquerque, NM.

*Brandes, E.A., J. Vivekanandan, and J.W. Wilson, 1997: Radar rainfall estimates of the Buffalo Creek flash flood using
WSR-88D and polarimetric radar data. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 123-
124.

*Brewer, W.A., *B.J. Rye, R.M. Hardesty, and *W.L. Eberhard, 1997: Performance characteristics of a compact RF-excited
MOPA CO2 Doppler lidar. Proc. 9th Conference on Coherent Laser Radar, Linkoping, Sweden, Swedish Res. Estbl., 248-
251.

Carbone, R.E, *T.D. Keenan, J.W. Wilson, and *J.M. Hacker, 1997: Boundary layer structures and the role of breezes in
forcing deep island convection,. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 565-566.

Cohn, S.A., *C.J. Grund, *S.D. Mayor, and *W.M. Angevine, 1997: Boundary layer height and vertical velocity
measurements at LIFT. Preprints, 12th Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, Amer.
Meteor. Soc., 7-8.

Cohn, S.A., *C.J. Grund, **S.D. Mayor, and *W.M. Angevine, 1997: Boundary layer height and vertical velocity
measurements at LIFT. Proc. 12th Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, 7-8.

Cohn, S.A., *C. L. Holloway, and *R.J. Doviak, 1997: High time-resolution wind profiling with the NCAR Multiple
Antenna Profiler (MAPR). COST-76 Profiler Workshop, Engelberg, Switzerland.

Delany, A. C., S.R. Semmer, and *J.A. Bognar, 1997: A cheap, accurate, rapid response ozone sensor for the covariance
determination of surface deposition flux. Proc. 12th Symposium on Boundary Layers and Turbulence, Vancouver, BC,
Canada, 382-383.

*Doviak, R.J., S.A. Cohn, *C.L. Holloway, and *R.J. Lataitis, 1997: The theory of spaced antenna profilers: Theoretical
calculations of their performance and comparison with Doppler Beam Swinging profilers. COST-76 Profiler Workshop,
Engelberg, Switzerland.

*Fabry, F., C. Frush, *I. Zawadzki, and *A. Kilambi, 1997: Ground echo radar meteorology (GERM) strikes back: one year
of measurements of surface refractive index by radar. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer.
Meteor. Soc., 77-78.

*Fabry, F., 1997: Rethinking radar data collection for the computing era. Preprints, 28th Conf. on Radar Meteorology,
Austin, TX, Amer. Meteor. Soc., 176-177.

*Fabry, F., C. Frush, *I. Zawadzki, and *A. Kilambi, 1997: Extraction of near-surface index of refraction using radar phase
measurements from ground targets. Proc. IEEE Antennas and Propagation Society International Symposium, Montreal,
Canada, 2625-2628.

*Faloona, I., *D. Tan, *W. Brune, C. Twohy, and B. Gandrud, 1997: Measurements of OH/HO2 in and around cirrus clouds.
AGU Spring Meeting, Baltimore, MD, American Geophysical Union, S86 (EOS supplement).

*Grund, C.J., *R.M. Banta, S.A. Cohn, C.L. Frush, *J. George, *K.R. Healy, *J.N. Howell, *S.D. Mayor, *R.A. Richter,
and *A.M. Weickmann, 1997: The high resolution Doppler lidar: a new tool for boundary layer research. Preprints, 12th
Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, Amer. Meteor. Soc., 15-16.

*Grund, C.J., *R.M. Banta, S.A. Cohn, C.L. Frush, *J.L. George, *K.R. Healy, *J.N. Howell, *S.D. Mayor, *R.A. Richter,
and *A.M. Weickmann, 1997: The High Resolution Doppler Lidar: A new tool for boundary layer research. Proc. 12th
Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, 15-16.

*Grund, C.J., S. A. Cohn, and *S.D. Mayor, 1997: Field performance of the NOAA high resolution Doppler lidar. Preprints,
Optical Remote Sensing of the Atmosphere, Winter Topical Meeting, Santa Fe, NM.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Hardesty, R.M., 1997: Ground-based lidar techniques for observation of the lower Arctic troposphere. Proc. International
Workshop on the Arctic Atmospheric Environment, Tokyo, Japan, Communications Research Laboratory, 99-110.

Hardesty, R.M., *J. Rothermel, *R.T. Menzies, *J.N. Howell, and *L.D. Olivier, 1997: The MACAWS airborne Doppler
lidar: instrument description and measurement results. Proc. 9th Conf. on Coherent Laser Radar, Linkoping, Sweden,
Swedish Res. Estbl., 240-243.

Horst, T.W., 1997: The footprint for measurement of atmosphere-surface exchange fluxes by eddy-correlation and profile
techniques. Invited presentation at the Special Session on Boundary Layers and Turbulence, 77th Annual Meeting of the
Amer. Meteor. Soc., Long Beach, CA.

Horst, T.W., *D. Finn, and *B.K. Lamb, 1996: Field evaluation of a footprint model for the measurement of scalar fluxes.
Presented at the XXI General Assembly of the European Geophysical Society,The Hague, Netherlands.

Horst, T.W., S.P. Oncley, and S.R. Semmer, 1997: Measurement of water vapor fluxes using capacitance RH sensors and
cospectral similarity. Proc. 12th AMS Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, 360-361.

*Jensen, E.J., *O.B. Toon, *A. Tabazadeh, *G.W. Sachse, *B.E. Anderson, *K.R. Chan, C. Twohy, and B. Gandrud. Ice
nucleation processes in upper tropospheric wave-clouds observed during SUCCESS. AGU Spring Meeting, Baltimore, MD,
Amer. Geophysical Union, S94 (EOS supplement).

*Johnson, D.B., R.J. Keeler, and *C. Kessinger, 1997: Optimization and testing of a terminal Doppler weather radar for the
new Hong Kong international airport at Chek Lap Kok. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer.
Meteor. Soc., 174-175.

Keeler, R.J., 1997: Weather radars of the 21st century: a technology perspective. Preprints, 28th Conf. on Radar
Meteorology, Austin, TX, Amer. Meteor. Soc., 309-310.

*Keenan, T.D., R.E. Carbone, *S. Rutledge, J.W. Wilson, *G. Holland, and *P. May, 1997: The maritime continent
thunderstorm experiment (MCTEX): overview and initial results. Preprints, 7th Conf. On Mesoscale Processes, Reading,
UK, Amer. Meteor. Soc., 326-328.

*Kilambi, A., *A. Protat, *A. Singh, *I. Zawadzki, *J. Wurman, M. Randall, and C. Burghart, 1997: A bistatic radar system
at McGill University. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 45-46.

Laucks, M.L., and C.H. Twohy, 1996: Size-dependent sampling efficiency of an airborne counterflow virtual impactor.
American Association for Aerosol Research, 15th Annual Conference, Orlando, FL, 233.

Laursen, K., D. Baumgardner, and B. Morley, 1996: Aerosol optical properties in the boundary layer over the remote
southern ocean. Abstracts, AGU 1996 Fall Meeting, Washington, DC, Amer. Geophysical Union, F75.

Laursen, K., D. Baumgardner, and B. Morley, 1996: Aerosol optical properties in the boundary layer over the remote
southern hemisphere ocean. Fall American Geophysical Union Mtg., San Francisco, CA.

Lee, W.C., 1997: Structure of typhoon Herb (1996) observed by WSR-88D in Taiwan. Preprints, 22nd Conf. on Hurricane
and Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc., 670-671.

Lee, W.C., and *R.M. Wakimoto, 1997: Fine scale structure of a squall line observed by the NCAR ELDORA and NOAA
P-3 during VORTEX 95. Preprints, 28th Conf. on Radar Meteor., Austin, TX, Amer. Meteor. Soc., 520-521.

*Litchy, M.L., *S.G. Howell, *A.D. Clarke, *B.J. Huebert, D. Baumgardner, D. Rogers, and C.H. Twohy, 1996:
Measurements of the passing efficiency of the community aerosol inlet and associated tubing on NCAR's C-130 aircraft.
Amer. Association for Aerosol Research, 15th Annual Conf., Orlando, FL, 20.

Loew, E., and M. Randall, 1997: VIRAQ—VME integrated radar acquisition system: a new approach to radar signal
processing. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 186-187.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Lutz, J., R. Rilling, J.W. Wilson, T.M. Weckwerth, and J. Vivekanandan, 1997: S-Pol after three operational deployments,
technical performance, siting experiences, and some data examples. Preprints, 28th Conf. on Radar Meteorology, Austin,
TX, Amer. Meteor. Soc., 286-287.

*Mayor, S.D., S.A. Cohn, *C.J. Grund, D.H. Lenschow, and *R.M. Banta, 1997: Vertical velocity statistics in the
convective boundary layer measured by the NOAA/ETL High Resolution Doppler Lidar. Preprints, 12th Symposium on
Boundary Layers and Turbulence, Vancouver, BC, Canada, Amer. Meteor. Soc., 19-20.

*Mayor, S.D., S.A.Cohn, D.H. Lenschow, *C.J. Grund, and *R.M. Banta, 1997: Vertical velocity statistics in the convective
boundary layer measured by the NOAA/ERL/ETL High Resolution Doppler Lidar. Proc. 12th Symposium on Boundary
Layers and Turbulence, Vancouver, BC, Canada, 19-20.

*Mayor, S.D., S.A. Cohn, T.M. Weckwerth, D.H. Lenschow, *C. J. Grund, *C.J. Senff, *R.M. Banta, and R.M. Hardesty,
1997: Lidars in flat terrain (LIFT) project overview. Preprints, 12th Symposium on Boundary Layers and Turbulence,
Vancouver, BC, Canada, Amer. Meteor. Soc..

*Mayor, S.D., S.A. Cohn, T.M. Weckwerth, D.H. Lenschow, *C.J. Grund, *C.J. Senff, *R.M. Banta, and R.M. Hardesty,
1997: Lidars in Flat Terrain (LIFT) Project Overview. Proc. 12th Symposium on Boundary Layers and Turbulence,
Vancouver, BC, Canada, 5-6.

Morley, B.M., K.K. Laursen, L.F. Radke, and *A.D. Clarke, 1996: Early results from the Aerosol Characterization
Experiment-1 using airborne lidar and in situ aerosol sampling. Proc. 2nd International Airborne Remote Sensing
Conference and Exhibition: Technology, Measurement and Analysis, I, San Francisco, CA, Environmental Research
Institute of Michigan (ERIM), Ann Arbor, MI, I40-I48.

Mueller, C.K., *F. McDonough, and J.W. Wilson, 1997: Forecasting extent and lifetime of thunderstorm complexes for
aviation application. Preprints, 7th Conf. on Aviation, Range, and Aerospace Meteor., Long Beach, CA, Amer. Meteor. Soc.,
244-248.

Mueller, C.K., *S.G. Henry, *L. Stoltz, J.W. Wilson, *R.D. Roberts, N. Rehack, M. Dixon, *M.M. Wolfson, *B.E. Forman,
*R.G. Hallowell, *E.P. Marciniak, *M.P. Moore, *M.A. Isaminger, *M.D. Elits, *K.L. Elmore, and *P.L. MacKeen, 1997:
The Memphis ITWS convective forecasting collaborative demonstration. Preprints, 7th Conf. on Aviation, Range, and
Aerospace Meteor., Long Beach, CA, Amer. Meteor. Soc., 249-257.

Oncley, S.P., S.R. Semmer, C. Frush, *W. Kohsiek, 1997: A low-power humidity sensor for turbulence research. Proc. 12th
AMS Symposiumon Boundary Layers and Turbulence, Vancouver, BC, Canada, 380-381.

*Pratte, J. F., D.W. Ecoff, J. VanAndel, and J. Keeler, 1997: AP clutter mitigation in the WSR-88D. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 504-505.

Randall, M., J. Lutz, and J. Fox, 1997: S-Pol’s high isolation mechanical polarization switch. Preprints, 28th Conf. on Radar
Meteorology, Austin, TX, Amer. Meteor. Soc., 252-253.

Russell, L., D. Lenschow, and K. Laursen, 1996: Aerosol transport to the boundary layer in a post-frontal air mass.
Abstracts, AGU Fall Meeting, San Francisco, CA, Amer. Geophysical Union, Washington, DC, F65.

*Rye, B.J., and R.M. Hardesty, 1997: Tuning and incoherent backscatter Doppler lidar for optimal precision. Proc. 9th
Conference on Coherent Laser Radar, Linkoping, Sweden, June 23-27, Swedish Res. Estbl., 114-117.

*Senff, C., *R.J. Alvarez, *S.D. Mayor, and *Y. Zhao, 1997: Ozone flux profiles in the boundary layer observed with an
ozone DIAL/Doppler lidar combination. Advances in Atmospheric Remote Sensing with Lidar. Springer-Verlag, 363-366.

Stringer, S., and W. Lee, 1997: Tools to produce publication quality 2-D figures of radar data. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 222-223.

Twohy, C.H., 1996: Model calculations and wind tunnel testing of a shroud for an airborne counterflow virtual impactor.
American Association for Aerosol Research, 15th Annual Conference, Orlando, FL, 232.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Twohy, C.H., B.W. Gandrud, A.J. Heymsfield, D. Baumgardner, *C. Buettner, *H. Gerber, *P. DeMott, and *K.R. Chan,
1997: Measurements of contrail nuclei and cirrus cloud microphysics. Invited paper, AGU Spring Meeting, Baltimore, MD,
Amer. Geophysical Union, S97 (EOS supplement).

*Uhlemann G., T. Delany, *R. Stager, 1997: Studie ueber den Einsatz einer Chemilumineszenz-Ozonsonde in eine GPS-
Dropsonde. Deutsche Forschungsanstalt fur Luft- und Raumfahrt, Tech. Rep. IB 553-4-97, 29 pp.

Walther, C., R. Neitzel, and M. Randall, 1997: Design of the NCAR weather avoidance radar data system and geostationary
radar flight track display. Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 224-225.

*Wakimoto, R.M., *C.H. Liu, and W.C. Lee, 1997: ELDORA observations of tornadic storms during VORTEX 95. Third
Int'l. Airborne Remote Sensing Conf. and Exhibition, Copenhagen, Denmark, Environ. Res. Inst., 1243-1250.

Weckwerth, T.M., and *S.D. Mayor, 1997: Using Doppler radar and lidar to examine the convective boundary layer.
Preprints, 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 553-554.

Weckwerth, T.M., *C.J. Grund, and *S.D. Mayor, 1997: Linearly-organized coherent structures in the surface layer.
Preprints,12th Symposium on Boundary Layers and Turbulence, Vancouver, BC, Canada, Amer. Meteor. Soc., 22-23.

Wilson, J.W., T.D. Keenan, and R.E. Carbone, 1997: Hector initiation: is it a breeze? Preprints, 28th Conf. on Radar
Meteorology, Austin, TX, Amer. Meteor. Soc., 267-268.

*Zhao, L., *H. Liu, *V. Chandrasekar, and C. Frush, 1997: Phase and polarization coding of radar signals. Preprints, 28th
Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 248-249

Climate and Global Dynamics Division

Peer-Reviewed Publications

*Allen, J. S., P. R. Gent, and *D. D. Holm, 1997: A note on Kelvin waves in balance models. J. Phys. Oceanogr., 27, 2060-
2063.

*Baron, J. S., *D. S. Ojima, *M. D. Hartman, T. G. F. Kittel, *R. B. Lammers, *L. E. Band, and *R. A. Pielke, 1997: The
influence of land cover and temperature change on hydrological and ecosystem dynamics in the South Platte River Basin.
Water Resources Education, Training, and Practice: Opportunities for the Next Century, J. J. Warwick, Ed., American
Water Resources Association, Herndon, VA, 279-286.

Berliner, L. M., 1996: Hierarchical Bayesian time series models, Maximum Entropy and Bayesian Methods, K. M. Hanson
and R. N. Silver, Eds., Kluwer Academic Publishers, 15-22.

Berliner, L. M., 1996; Chaos. In Encyclopedia of Statistical Sciences, S. Kotz, et. al., Eds., Wiley, New York, 84-89.

Berliner, L. M., S. N. MacEachern, and C. Scipione Forbes, 1997: Ergodic distributions of random dynamical systems,
Nonlinear Dynamics and Time Series: Building a Bridge between the Natural and Statistical Sciences, Fields Institute
Communications, C. D. Cutler and D. T. Kaplan, Eds., American Mathematical Society, Providence, RI, 11, 171-185.

Brasseur, G. P., X. X. Tie, P. J. Rasch, and *F. Lefévre, 1997: A three dimensional simulation of the Antarctic ozone hole:
Impact of anthropogenic chlorine on the lower stratosphere and upper troposphere. J. Geophys. Res., 102, 8909-8930.

*Braswell, B. H., D. S. Schimel, *J. L. Privette, *B. Moore III, *W. J. Emery, E. W. Sulzman, and *A. T. Hudak, 1996:
Extracting ecological and biophysical information from AVHRR optical data: An integrated algorithm based on inverse
modeling. J. Geophys. Res., 101, 23335-23348.

Bryan, F. O., 1997: The axial angular momentum balance of a global ocean general circulation model. Dyn. Atmos. Oceans,



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

25, 191-216.

Capotondi, A. and W. R. Holland, 1997: Decadal variability in an idealized ocean model and its sensitivity to surface
boundary conditions. J. Phys. Oceanogr., 27, 1072-1093.

*Cess, R. D., *M. H. Zhang, *G. L. Potter, *V. Alekseev, *H. W. Barker, *S. Bony, *R. A. Colman, *D. A. Dazlich, *A. D.
Del Genio, *M. Déqué, *M. R. Dix, *V. Dymnikov, *M. Esch, *L. D. Fowler, *J. E. Fraser, *V. Galin, *W. L. Gates, J. J.
Hack, *W. L. Ingram, J. T. Kiehl, *Y. Kim, *H. Le Treut, *X.-Z. Liang, *B. J. McAvaney, *V. P. Meleshko, *J. J.
Morcrette, *D. A. Randall, *E. Roeckner, *M. E. Schlesinger, *P. V. Sporyshev, *K. E. Taylor, *B. Timbal, *E. M.
Volodin, *W. Wang, *W. C. Wang, and *R. T. Wetherald, 1997: Comparison of the seasonal change in cloud-radiative
forcing from atmospheric general circulation models and satellite observations. J. Geophys. Res., 102, 16593-16603.

*Chao, Y., *A. Gangopadhyay, F. O. Bryan, and W. R. Holland, 1996: Modeling the Gulf Stream system: How far from
reality? Geophys. Res. Lett., 23, 3155-3158.

*Chen, T.-C., J. J. Tribbia, and *M. -C. Yen, 1996: Interannual variation of global atmospheric angular momentum. J.
Atmos. Sci., 53, 2852-2857.

*Chen, T-C., H. van Loon, and *M-C. Yen, 1996: An observational study of the tropical-subtropical semiannual oscillation.
J. Climate, 9, 1993-2002.

Chervin, R. M., A. P. Craig, and *A. J. Semtner, 1997: Meridional heat transport variability from a global eddy-resolving
ocean model. Assessing Climate Change: Results from the Model Evaluation Consortium for Climate Assessment, W. Howe
and A. Henderson-Sellers, Eds., Gordon and Breach Science Publishers, North Ryde, Australia, 143-167.

*Coe, M. T. and G. B. Bonan, 1997: Feedbacks between climate and surface water in northern Africa during the middle
Holocene. J. Geophys. Res., 102, 11087-11101.

Dai, A., *A. D. Del Genio, and *I. Y. Fung, 1997: Clouds, precipitation and temperature range. Nature, 386, 665-666.

Doney, S. C., 1996: A synoptic atmospheric surface forcing data set and physical upper ocean model for the U.S. JGOFS
Bermuda Atlantic Time-Series Study (BATS) site. J. Geophys. Res., Oceans, 101, 25615-25634.

Doney, S. C., *W. J. Jenkins, and *J. L. Bullister, 1997: A comparison of ocean tracer dating techniques on a meridional
section in the eastern North Atlantic. Deep-Sea Res. I, 44, 603-626.

*Ehrendorfer, M. and J. Tribbia, 1997: Optimal prediction of covariances through singular vectors. J. Atmos. Sci., 54, 286-
313.

Gent, P. R. and J. C. McWilliams, 1996: Eliassen-Palm fluxes and the momentum equation in non-eddy-resolving ocean
circulation models. J. Phys. Oceanogr., 26, 2539-2546.

Giorgi, F., 1997: An approach for the representation of surface heterogeneity in land-surface models. I: Theoretical
framework. Mon. Wea. Rev., 125, 1885-1899.

Giorgi, F., 1997: An approach for the representation of surface heterogeneity in land-surface models. II: Validation and
sensitivity experiments. Mon. Wea. Rev., 125, 1900-1919.

Giorgi, F., J. W. Hurrell, M. R. Marinucci, and *M. Beniston, 1997: Elevation signal in surface climate change: A model
study. J. Climate, 10, 288-296.

*P. Guttorp, W. Meiring, and *P. D. Sampson, 1997: Contribution to discussion of R. J. Carroll, R. Chen, T. H. Li, H. J.
Newton, H. Schmiediche, N. Wang, and E. I. George, 1997: Trends in ozone exposure in Harris County, Texas. Journal of
the American Statistical Association, 92, 405-408.

*Harvey, L. D. D., *J. Gregory, *M. Hoffert, *A. Jain, *M. Lal, *R. Leemans, *S. C. B. Raper, T. M. L. Wigley, and *J. de
Wolde, 1997: An introduction to simple climate models used in the IPCC Second Assessment Report. IPCC Technical Paper



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

2. Intergovernmental Panel on Climate Change, Geneva, Switzerland, 50 pp.

*Hay, W. W., R. M. DeConto, and *C. N. Wold, 1997: Climate: Is the past the key to the future? Geologische Rundschau,
86.

Hecht, M. W., W. R. Holland, *V. Artale, and *N. Pinardi, 1997: North Atlantic Model sensitivity to Mediterranean waters.
Assessing Climate Change: Results from the Model Evaluation Consortium for Climate Assessment, Wendy Howe and Ann
Henderson-Sellers, Eds., Gordon and Breach Science Publishers, North Ryde, Australia, 169-191.

Hurrell, J. W. and K. E. Trenberth, 1997: Spurious trends in satellite MSU temperature record arising from merging
different satellite records. Nature, 386, 164-167.

Hurrell, J. W. and H. van Loon, 1996: Decadal variations in climate associated with the North Atlantic Oscillation. Climatic
Change, 36, 301-326.

*Jacob, D. J., *M. J. Prather, B. A. Boville, P. J. Rasch, *J. Feichter, *P. S. Kasibhatla, J. *Verver, *J. E. Penner, *D.
Bergmann, *C. Genthon, *Y. J. Balkanski, *P. Zimmermann, *S. R. Beagley, *W. T. Blackshear, *D. A. Rotman, *M.
Chiba, *M. Chipperfield, *P. D. Brown, *R.-L. Shia, *K. Law, *C. Reeves, and *M. Brown, 1997: Intercomparison of
convective and synoptic transport in global models using 222Rn and other tracers. J. Geophys. Res., 102, 5953-5970.

Jones, R. H. and Y. Zhang, 1997: Models for continuous stationary space-time processes. Modelling Longitudinal and
Spatially Correlated Data: Methods, Applications and Future Directions, T. G. Gregoire et al., Eds., Lecture Notes in
Statistics; 122, Springer-Verlag, New York, 289-298.

*Julien, K., *S. Legg, J. McWilliams, and J. Werne, 1996: Hard turbulence in rotating Rayleigh-Benard convection. Phys.
Rev. E, 53, R5557-R5560.

*Julien, K., *S. Legg, J. McWilliams, and J. Werne, 1996: Rapidly rotating turbulent Rayleigh-Benard convection. J. Fluid
Mech., 322, 243-273.

Kasahara, A., 1996: Atmospheric normal modes and numerical weather prediction. Meteorological Research Notes, Meteor.
Soc., Japan, 186, 1-17 (in Japanese).

Kasahara, A., 1997: Primitive-equation atmospheric model. Tenki, Meteor. Soc., Japan, 221-230 (in Japanese).

Kiehl, J. T. and K. E. Trenberth, 1996: Earth's Annual Global Mean Energy Budget. Bull. Amer. Meteor. Soc., 78, 197-208.

*Kinney, R. and J. C. McWilliams, 1996: Stability of magnetic vortices with flow in anisotropic magnetohydrodynamics.
Physics of Plasmas, 3, 3583-3590.

*Kubokawa, A. and J. C. McWilliams, 1996: Topographic ocean gyres: A western boundary slope. J. Phys. Oceanogr., 26,
1468-1479.

*Kutzbach, J., G. Bonan, *J. Foley, and *S. P. Harrison, 1996: Vegetation and soil feedbacks on the response of the African
monsoon to orbital forcing in the early to middle Holocene. Nature, 384, 623-626.

*Labitzke, K. and H. van Loon, 1996: The stratospheric decadal oscillation: Is it associated with the 11-year sunspot cycle?
Atmospheric Environment, 30, xv-xvii.

*Labitzke, K. and H. van Loon, 1997: Total ozone and the 11-year sunspot cycle. J. Atm. Terr. Phys., 59, 9-19.

*Labitzke, K. and H. van Loon, 1997: The signal of the 11-year sunspot cycle in the upper troposphere-lower stratosphere.
Space Sciences Reviews, 80, 393-410.

*Lamb, H. H., *K. M. Clayton, and T. M. L. Wigley, 1997: The Climatic Research Unit at Twenty-Five Years. Climates of
the British Isles, M. Hulme and E. Barrow, Eds., Routledge, London, UK, xxvii-xxix.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

*Lejenäs, H., R. A. Madden, and J. J. Hack, 1997: Global atmospheric angular momentum and Earth-atmosphere exchange
of angular momentum simulated in a general circulation model. J. Geophys. Res., 102, 1931-1941.

*Lin, C.-L., J. C. McWilliams, C.-H. Moeng, and P. P. Sullivan, 1996: Coherent structures and dynamics in neutrally
stratified planetary boundary-layer flows. Phys. Fluids, 8, 2626-2639.

*Liu, Y. Q., *R. Avissar, and F. Giorgi, 1997: Simulation with the regional climate model RegCM2 of extremely anomalous
precipitation during the 1991 East-Asia flood: An evaluation study. J. Geophys. Res., 101, 26199-26215.

Madden, R. and *J. Kidson, 1996: The potential for long-range predictability of temperature over New Zealand.
International J. Climatology, 17, 483-495.

Madden, R. A. and *R. H. Jones, 1997: The effect of likely biases in estimating the variance of long-time averages of
climatological data. J. Climate, 10, 268-272.

McWilliams, J. C., P. P. Sullivan, and C.-H. Moeng, 1997: Langmuir turbulence in the ocean. J. Fluid Mech., 334, 1-30.

Meehl, G. A. and W. M. Washington, 1997: Pacific region climate change in a global coupled climate model. Numerical
Simulations in the Environmental and Earth Sciences, Fernando Garcia-Garcia, Gerardo Cisneros, Agust'n Fernandez-
Eguiarte, Roman Alvarez, Eds., Cambridge University Press, New York, ISBN 0-521-58047-1, 58-63.

Meehl, G. A., 1997: The south Asian monsoon and the tropospheric biennial oscillation (TBO). J. Climate, 10, 1921-1943.

Meehl, G. A., 1997: Global coupled climate model experiments with increased CO2 and direct and indirect effects of sulfate
aerosols. Mission Earth: Modeling and Simulation for a Sustainable Global System, M. G. Clymer and C. R. Mechoso, Eds.,
ISBN: 1-56555-106-0, SCS Publishing, San Diego, CA, 31-36.

Meehl, G. A., W. M. Washington, D. J. Erickson III, B. P. Briegleb, and P. J. Jaumann, 1996: Climate change from
increased CO2 and the direct and indirect effects of sulfate aerosols. Geophys. Res. Lett., 23, 3755-3758.

Meehl, G. A. and W. M. Washington, 1997: Pacific region climate change in a global coupled climate model. Numerical
simulations in the Environmental and Earth Sciences, F. Garcia-Garcia, G. Cisneros, A. Fernandez-Eguiarte, and R.
Alvarez, Eds., Cambridge University Press, New York, 58-63.

W. Meiring, *P. Monestiez, *P. D. Sampson, and *P. Guttorp, 1997: Developments in the modelling of nonstationary spatial
covariance structure from space-time monitoring data. Geostatistics Wollongong '96, 1, E.Y. Baafi and N. Schofield, Eds.,
Kluwer Academic Publishers, 162-173.

Morel, Y. and J. C. McWilliams, 1997: Evolution of isolated interior vortices in the ocean. J. Phys. Oceanogr., 27, 727-748.

*Mosier, A. R., *W. J. Parton, *D. W. Valentine, *D. S. Ojima, D. S. Schimel, and *O. Heinemeyer, 1997: CH4 and N2O
fluxes in the Colorado shortgrass steppe: 2. Long-term impact of land use change. Global Biogeochem. Cycles, 11, 29-42.

*Ojima, D. S., *W. J. Parton, *M. B. Coughenour, *J. M. O. Scurlock, *T. B. Kirchner, T. G. F. Kittel, *D. O. Hall, D. S.
Schimel, *E. Garcia Moya, *T. G. Gilmanov, *T. R. Seastedt, *Apinan Kamnalrut, *J. I. Kinyamario, *S. P. Long, *J.-C.
Menaut, *O. E. Sala, *R. J. Scholes, and *J. A. van Veen, 1996: Impact of climate and atmospheric carbon dioxide changes
on grasslands of the world. SCOPE 56 Global Change: Effects on Coniferous Forests and Grasslands, A. I. Breymeyer, D.
O. Hall, J. M. Melillo, and G. I. Agren, Eds., 271-309.

Otto-Bliesner, B. L. and *G. R. Upchurch, Jr., 1997: Vegetation-induced warming of high-latitudes during the last
Cretaceous. Nature, 385, 804-807.

Penner, J. E., T. M. L. Wigley, *P. Jaumann, *B. D. Santer, and *K. E. Taylor, 1997: Anthropogenic aerosols and climate
change: A method for calibrating forcing. Assessing Climate Change-Results from the Model Evaluation Consortium for
Climate Assessment, W. Howe and A. Henderson-Sellers, Eds., Gordon and Breach Science Publishers, Amsterdam, The
Netherlands, 91-111.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

*Pielke, R. A., *J. Baron, *T. Chase, *J. Copeland, T. G. F. Kittel, *T. J. Lee, *R. Walko, and *X. Zeng, 1996: Use of
mesoscale models for simulation of seasonal weather and climate change for the Rocky Mountain States, GIS and
Environmental Modeling: Progress and Research Issues, M. F. Goodchild, L. T. Steyaert, B. O. Parks, C. Johnston, D.
Maidment, M. Crane, and S. Glendinning, Eds., GIS World, Inc., Ft. Collins, CO, 99-103.

*Peylin, P., *J. Polcher, G. Bonan, D. L. Williamson, and *K. Laval, 1997: Comparison of two complex land surface
schemes coupled to the National Center for Atmospheric Research general circulation model. J. Geophys. Res., 102, 19413-
19431.

Pollard, D. and S. L. Thompson, 1997: The climatic effect of doubled stomatal resistance. Assessing Climate Change:
Results from the Model Evaluation Consortium for Climate Assessment, W. Howe and A. Henderson-Sellers, Eds., Gordon
and Breach Science Publishers, North Ryde, Australia, 253-266.

*Portmann, R. W., *S. Solomon, *J. Fishman, *J. R. Olson, J. T. Kiehl, and B. Briegleb, 1996: Radiative forcing of the
Earth's climate system due to tropical tropospheric ozone production. J. Geophys. Res., 102, 9409-9417.

Rosinski, J. M. and D. L. Williamson, 1997: The accumulation of rounding errors and port validation for global atmospheric
models. SIAM J. Sci. Comput., 18, 552-564.

*Rutberg, R., D. S. Schimel, *I. Hajdas, and *W. S. Broecker, 1996: The effect of tillage on soil organic matter using 14-C:
A case study. Radiocarbon, 38, 209-217.

*Santer, B. D. and T. M. L. Wigley, 1997: Are human activities contributing to climate change? In Common Questions
about Climate Change, UNEP, WMO, 9-10.

Saravanan, R. and J. C. McWilliams, 1997: Stochasticity and spatial resonance in interdecadal climate fluctuations. J.
Climate, 10, 2299-2320.

Schimel, D. S., *B. H. Braswell, R. McKeown, *D. S. Ojima, *W. J. Parton, and *W. Pulliam, 1996: Climate and nitrogen
controls on the geography and timescales of terrestrial biogeochemical cycling. Global Biogeochem. Cycles, 10, 677-692.

Schimel, D. S., VEMAP Participants, and *B. H. Braswell, 1997: Continental scale variability in ecosystem processes:
Models, data, and the role of disturbance. Ecological Monographs, 67, 251-271.

Schimel, D. S., *B. H. Braswell, and *W. J Parton, 1997: Equilibration of the terrestrial water, nitrogen, and carbon cycles.
Proceedings of the National Academy of Sciences, 94, 8280-8283.

Schimel, D. S., *P. Vitousek, *J. J. McCarthy, *T. Chapin, *C. Field, *P. Matson, *S. Carpenter, *J. Baron, *D. Ojima, *T.
Powell, *S. Strong, and *J. Cole, 1997: Changes to the biology and biogeochemistry of ecosystems. Committee on Global
Change Research.

Schimel, D. S., *M. Grubb, *F. Joos, *R. K. Kaufmann, *R. Moss, *W. Ogana, *R. Richels, and T. M. L. Wigley, 1997:
Stabilisation of atmospheric greenhouse gases: Physical, biological and socioeconomic implications. IPCC Technical Paper
3. Intergovernmental Panel on Climate Change, Geneva, Switzerland, 52 pp.

*Smith, S. J., T. M. L. Wigley, and D. S. Schimel, 1997: U.S. "regional" climate change. Results from the Hadley Centre
model. Prepared for Environment Division, The White House Office of Science and Technology Policy.

Solomon, A. B., 1997: A observational study of the spatial and temporal scales of transient eddy sensible heat fluxes. J.
Climate, 10, 508-520.

Sullivan, P. P., J. C. McWilliams, and C.-H. Moeng, 1996: A grid nesting method for large-eddy simulation of planetary
boundary layer flows. Boundary Layer Meteor., 80, 167-202.

Taylor, M. and J. Tribbia, 1997: The spectral element method for the shallow water equations on the sphere. J. Comp. Phys.,
130, 92-108.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Thompson, S. L. and D. Pollard, 1997: Computational aspects of the GENESIS Earth systems modeling project, SIAM
Proceedings of Next Generation of Environmental Models and Computational Methods Workshop, G. Delic and M. F.
Wheeler, Eds., 13-20.

Thompson, S. L. and D. Pollard, 1997: Greenland and Antarctic mass balances for present and doubled atmospheric CO2
from the GENESIS Version 2 global climate model. J. Climate, 10, 871-900.

Trenberth, K. E., 1996: Short-term Climate Variations: Recent accomplishments and issues for future progress. Bull. Amer.
Meteor. Soc., 78, 1081-1096.

Trenberth, K. E., 1997: On the use and abuse of climate models in climate change studies. Nature, 386, 131-133.

Trenberth, K. E. and J. W. Hurrell, 1997: How accurate are satellite 'thermometers'? Nature, 389, 342-343.

Trenberth, K. E., et al., 1997: CLIVAR. A research programme on climate variability and predictability for the 21st century.
International CLIVAR Project Office, Report 101, WCRP/TD No. 853, 48 pp.

Trenberth, K. E., et al., 1997: Common questions about climate change. WMO, UNEP, 24 pp.

Tribbia, J., 1997: Computational Weather Prediction. In The Economic Value of Forecasts, R. Katz and A. Murphy, Eds.,
Oxford University Press, 1-18.

*Valero, F. P. J., W. D. Collins, *P. Pilewskie, *P. Flatau, and *A. Bucholtz, 1997: Direct radiometric observations of the
water vapor super greenhouse effect over the equatorial Pacific ocean. Science, 275, 1773-1776.

Washington, W. M. and G. A. Meehl, 1997: Climate model simulations of global warming. Assessing Climate Change:
Results from the Model Evaluation Consortium for Climate Assessment, W. Howe and A. Henderson-Sellers, Eds., Gordon
and Breach Science Publishers, North Ryde, Australia, 125-140.

Wigley, T. M. L., *P. D. Jones, and *S. C. B. Raper, 1997: The observed global warming record: What does it tell us?
Proceedings of the National Academy of Sciences (PNAS), 94, 8314-8320.

Wikle, C. K., R. A. Madden, and *T-C. Chen, 1997: Seasonal variation of upper tropospheric and lower stratospheric
equatorial waves over the tropical Pacific. J. Atmos. Sci., 54, 1895-1909.

Wilby, R. L., 1997: Nonstationarity in daily precipitation series: Implications for GCM downscaling using atmospheric
circulation indices. International J. Climatology, 17, 439-454.

Wilby, R. L., *H. Y. Dalgleish, and *I. D. L. Foster, 1997: The impact of weather patterns on contemporary and historic
catchment sediment yields. Earth Surface Processes and Landorms, 22, 353-363.

Wilby, R. L., *G. O'Hare, and *N. Barnsley, 1997: The North Atlantic Oscillation and British Isles climate variability 1865-
1995. Weather, 52, 266-276.

Williamson, D. L., 1997: Climate simulations with a spectral, semi-Lagrangian model with linear grids. In Numerical
Methods in Atmospheric and Ocean Modelling, The Andre J. Robert Memorial Volume, C. Lin, R. Laprise, and H. Ritchie,
Eds., Canadian Meteorological and Oceanographic Society, Ottawa, Canada, 279-292.

OTHER

Bates, G. T., F. Giorgi, and L. O. Mearns, 1997: A modeling study of the influence of surface forcings on the regional
climate of the midwestern U.S. Proceedings of the 13th Conference on Hydrology, Long Beach, CA, Amer. Meteor. Soc.,
275-276.

Branstator, G., 1996: An empirical atmospheric model for coupled atmosphere/ocean forecasting. Proceedings of the 21st
Annual Climate Diagnostics and Prediction Workshop, Huntsville, AL, 30-33.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Bryan, F. O. and P. R. Gent, 1997: Progress in coupled climate system modeling. U.S. WOCE Implementation Report
Number 9, 34-36.

*Clarke, A., K. E. Trenberth, and *M. Coughlan, 1996: CLIVAR: Climate variability and predictability. WCRP Newsletter,
No 1, 9-11.

*Clarke, A. and K. E. Trenberth, 1997: Implementing CLIVAR, WCRP Conference, 26-28 August 1997, Geneva,
Switzerland.

*D'Andrea, F., S. Tibaldi, M. Blackburn, G. Boer, M. Déqué, *M. R. Dix, B. Dugas, *L. Ferranti, *T. Iwasaki, *A. Kitoh,
*V. Pope, *D. Randall, *E. Roeckner, *D. Straus, *W. Stern, *H. van den Dool, and D. Williamson, 1996: Northern
Hemisphere Atmospheric Blocking as Simulated by 15 Atmospheric Models in the Period 1979-1988 (Results from an AMIP
Diagnostic Subproject). WCRP-96, WMO/TD-No. 784, 66 pp.

Gent, P. R. and F. O. Bryan, 1997: The NCAR Climate System Model. International WOCE Newsletter 26, 15-17.

Gent, P. R., F. O. Bryan, G. Danabasoglu, S. C. Doney, W. R. Holland, W. G. Large, and J. C. McWilliams, 1997: The
NCAR Climate System Model Global Ocean Component. EOS, Trans. Amer. Geophys. Union, 77 (46), F380.

Giorgi, F., J. W. Hurrell, M. R. Marinucci, and *M. Beniston, 1997: A model study of the elevation dependency of the
surface climate change signal. Proceedings of the 7th Conference on Climate Variations, Long Beach, CA, Amer. Meteor.
Soc., J101-J104.

Hack, J. J., J. W. Hurrell, and J. T. Kiehl, 1997: Climate characteristics of the NCAR Community Climate Model (CCM3).
Proceedings of the AMS Annual Meeting, Seventh Conference on Climate Variations, 2-7 February 1997, Long Beach,
California, 1-3.

Hibbard, K. and L. K. Shaulis, 1997: UCAR Colloquium on Advances in Ecosystem-Atmosphere Interactions. Organized by
Russ Monson and Dave Schimel. Bulletin of the Ecological Society of America, 78, 164-165.

Hurrell, J. W., 1997: Influence of variations in extratropical wintertime teleconnections on northern hemisphere temperature.
Eighth Symposium on Global Change, Long Beach, CA, Amer. Meteor. Soc., 38-40.

Hurrell, J. W., 1997: The influence of the North Atlantic Oscillation on Northern Hemisphere climate. Harry van Loon
Symposium: Studies in Climate II, Technical Note NCAR/TN-433+PROC, NCAR, Boulder, Colorado, 242-245.

Hurrell, J. W. and K. E. Trenberth, 1997: The MSU 2R temperature record: Some puzzling aspects. Eighth Symposium on
Global Change, Long Beach, CA, Amer. Meteor. Soc., 250-253.

Hurrell, J. W. and H. van Loon, 1997: A Decadal Change in the Annual Cycle over the Southern Hemisphere. Fifth
International Conference on Southern Hemisphere Meteorology and Oceanography, Pretoria, South Africa, Amer. Meteor.
Soc., 27-28.

Hurrell, J. W. and H. van Loon, 1997: Simulation of the Mean State of the Southern Hemisphere by the Community Climate
Model Version 3.0 (CCM3). Fifth International Conference on Southern Hemisphere Meteorology and Oceanography,
Pretoria, South Africa, Amer. Meteor. Soc., 79.

Hurrell, J. W., M. L. Blackmon, and *M. Hoerling, 1997: Interannual variability in an ensemble of climate simulations
conducted with the Community Climate Model version 3.0. Seventh Conference on Climate Variations, Long Beach, CA,
Amer. Meteor. Soc., 202-203.

Hurrell, J. W., J. T. Kiehl, and J. J. Hack, 1997: The climate of the Community Climate Model version 3.0 (CCM3). Seventh
Conference on Climate Variations, Long Beach, CA, Amer. Meteor. Soc., 1-3.

*Karl, T., *F. Bretherton, *W. Easterling, K. E. Trenberth, and *R. G. Quayle, 1995: Long-term climate monitoring of the
Global Climate Observing System (GCOS), Earth System Monitor.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Kasahara, A., *J. Tsutsui, and *H. Hirakuchi, 1997: Numerical experiments on the genesis of a tropical cyclone using the
NCAR Community Climate Model. Proceedings of the 22nd Conference on Hurricanes and Tropical Meteorology, Fort
Collins, CO, Amer. Meteor. Soc., 583-584.

Kittel, T. G. F., N. A. Rosenbloom, *T. H. Painter, D. S. Schimel, H. H. Fisher, *A. W. Grimsdell, VEMAP Participants,
*C. Daly, and *E. R. Hunt, Jr., 1996: The VEMAP Phase 1 Database: An Integrated Input Dataset for Ecosystem and
Vegetation Modeling for the Conterminous United States. NCAR, Boulder, Colorado, CD-ROM.

Large, W. G. and S. C. Doney, 1996: Global surface fluxes and parameters. U.S. WOCE Implementation Report No. 8, 14-
16.

Large, W. G. and S. C. Doney, 1997: Inferring ocean transports from surface fluxes. International WOCE Newsletter No.
25, 36-37.

*MacCracken, M. C., *J. D. Mahlman, *B. D. Santer, and T. M. L. Wigley, 1997: A scientific critique of the greenhouse
skeptics. In The Heat is On, R. Gelbspan, Eds., Addison-Wesley Publishing Company, Inc., Reading, Massachusetts, 197-
237.

Madden, R. A., 1997: The Variability of Surface Winds in the Vicinity of Antarctic Circumpolar Current. Fifth International
Conference on Southern Hemisphere Meteorology and Oceanography, Pretoria, South Africa, Amer. Meteor. Soc., 188-189.

*Medvedev, A. S., *G. P. Klaassen, and B. A. Boville, 1996: The parameterization of gravity wave drag based on the non-
linear diffusion of wave spectra. Gravity Wave Processes: Their Parameterization in Global Climate Models, K. Hamilton,
Ed., NATO ASI Series, I, Springer-Verlag, 309-325.

Meehl, G. A., 1997: Characteristics of coupled ocean-atmosphere-sea ice decadal variability. Workshop on Polar Processes
in Global Climate, 13-15 November 1996, Amer. Meteor. Soc., 8-9.

Meehl, G. A., 1997: Characteristics of coupled ocean-atmosphere-sea ice decadal variability. In Seventh Conference on
Climate Variations, Long Beach, CA, Amer. Meteor. Soc., 73-75.

Meehl, G. A., 1997: The south Asian monsoon and the tropospheric biennial oscillation (TBO). International Workshop on
the Climate System of Monsoon Asia, Kyoto, Japan, Meteorological Research Institute, Japan, 112-115.

Meehl, G. A., 1997: Characteristics of decadal variability in a global coupled GCM. JCESS-CLIVAR Workshop on Decadal
Climate Variability, Columbia, MD, NASA-University of Maryland, Appendix A.

Meehl, G. A., J. W. Hurrell, and H. van Loon, 1997: A modulation of the mechanism of the semi-annual oscillation in the
Southern Hemisphere. Harry van Loon Symposium: Studies in Climate II, Technical Note NCAR/TN-433+PROC, NCAR,
Boulder, Colorado, 122-137.

Meehl, G. A., J. W. Hurrell, and H. van Loon, 1997: A modulation of the mechanism of the semi-annual oscillation in the
Southern Hemisphere. Fifth International Conference on Southern Hemisphere Meteorology and Oceanography, Pretoria,
South Africa, Amer. Meteor. Soc., 19-20.

Milliff, R. F., S. M. Walsh, and H. van Loon, 1997: Quasi-stationary waves in the Southern Hemisphere: Revisiting a theory
due to Harry van Loon. NCAR Technical Note NCAR/TN-433+PROC, NCAR, Boulder, Colorado, 107-121.

*Ojima, D. S. and T. G. F. Kittel, 1996: Change in NPP of natural grasslands, in Rangelands in a Sustainable Biosphere,
Proceedings of the 5th International Rangeland Congress, Salt Lake City, UT, 23-28 July 1995, N. E. West, Ed., Society for
Range Management, Denver. Vol. 1, 406-407.

*Pielke, Sr., R. A., *G. E. Liston, *L. Lu, *P. L. Vidale, *R. L. Walko, T. G. F. Kittel, *W. J. Parton, and *C. B. Field,
1996: Coupling of land and atmospheric models over the GCIP area-CENTURY, RAMS, and SiB2C. 13th Conference on
Hydrology, 2-7 February 1997, Long Beach, CA, American Meteorological Society, Boston, MA, 92-95.

*Reiners, W. A., *K. G. Gerow, *M. Keller, *C. Li, *S. Liu, *R. A. J. Plant, and D. S. Schimel, 1996: Estimation of N O



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

2
emissions from a heterogeneous wet tropical region. American Geophysical Union Fall Meeting, Abstract.

Rosenbloom, N. and T. G. F. Kittel, 1996: A User's Guide to the VEMAP Phase I Database. Technical Note NCAR/TN-
431+IA, NCAR, Boulder, Colorado, 53 pp.

*Santer, B. D., *K. E. Taylor, T. M. L. Wigley, *T. C. Johns, *P. D. Jones, *D. J. Karoly, *J. F. B. Mitchell, *A. H. Oort,
*J. E. Penner, *V. Ramaswamy, *M. D. Schwarzkopf, *R. J. Stouffer, and *S. F. B. Tett, 1996: Human effect on global
climate? Nature (Scientific Correspondence), 384, 524.

*Semazzi, F. H. M., *L. Sun, and F. Giorgi, 1997: Simulation of the interaction between Lake Victoria and the climate of
eastern Africa. Proceedings of the 13th Conference on Hydrology, Long Beach, CA, Amer. Meteor. Soc., 245-248.

*Semazzi, F. H. M., * L. Sun, and F. Giorgi, 1997: A modeling study of the role of deforestation on the climate of central
and eastern Africa. Proceedings of the 7th Conference on Climate Variations, Long Beach, CA, Amer. Meteor. Soc., J117-
J120.

*Seth, A. and F. Giorgi, 1997: A regional climate model study of the role of soil moisture in the extreme events of 1988 and
1993 in the central U.S. Proceedings of the 13th Conference on Hydrology, Long Beach, CA, Amer. Meteor. Soc., 78-79.

*Sun, L., *F. H. M. Semazzi, and F. Giorgi, 1997: Towards the development of a seasonal climate prediction system for
eastern Africa. Proceedings of the 8th Symposium on Global Change Studies, Long Beach, CA, Amer. Meteor. Soc.

Trenberth, K. E., 1996: Decadal variability in the Northern Hemisphere. JCESS/CLIVAR Workshop on Decadal Climate
Variability, Columbia MD, 5 pp.

Trenberth, K. E., 1996: Decadal variability in ENSO and extratropical teleconnections. International Workshop on Ocean
Climate Variations from Seasons to Decades with Special Emphasis on Pacific Ocean Buoy Network, Mutsu City, Japan,
JAMSTEC, 300-302.

Trenberth, K. E., 1996: General circulation studies using NCEP reanalyses. Harry van Loon Symposium: Studies in Climate
II, Technical Note NCAR/TN-433+PROC, NCAR, Boulder, Colorado, 30-43.

Trenberth, K. E., 1997: Recent changes in El Niño/Southern Oscillation and climatic implications. In Elements of Change
1996, Aspen Global Change Institute, S. J. Hassol and J. Katzenberger, Eds., 252-257.

Trenberth, K. E., 1997: ENSO and Anthropogenic Climate Change. The ENSO Signal, 8 September 1997, 5-6.

Trenberth, K. E., 1997: Atmospheric moisture residence times and recycling: Implications for how precipitation may change
as climate changes. GEWEX Newsletter, 7, 3, pp 1, 4-6.

Trenberth, K. E., 1997: Physical processes involved in changes of extremes of the hydrological cycle with climate change.
Workshop on Indicators and Indices for Climate Extremes, Asheville, NC, 20 pp.

Trenberth, K. E., 1997: THE WCRP CLIVAR Program. Eighth Symposium on Global Change, Long Beach, CA, Amer.
Meteor. Soc., 13-16.

Trenberth, K. E., 1997: Commentary of Rep. George Brown's article "Environmental Science under Siege in the U.S.
Congress," Environment, 39, 4, pp 5 and 40-41.

Trenberth, K. E., 1997: Farewell Mike - Welcome Lydia, Exchanges, 2, 2, 2-3.

Trenberth K. E., et al., 1997: CLIVAR - Implementation Strategy. WCRP Newsletter, 2, 15-18.

Trenberth, K. E. and *A. Clarke, 1997: Climate variability and predictability study (CLIVAR). Report to JSC, JSC-
XVIII/DOC 13.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Trenberth, K. E. and J. W. Hurrell, 1997: Satellite versus surface estimates or air temperature since 1979. Thirteenth
Conference on Hydrology, Long Beach, CA, Amer. Meteor. Soc., 248-249.

Trenberth, K. E. and D. J. Shea, 1997: Atmospheric circulation changes and links to changes in rainfall and drought.
Thirteenth Conference on Hydrology, Long Beach, CA, Amer. Meteor. Soc., J14-J17.

*Tsutsui, J., A. Kasahara, and *H. Hirakuchi, 1997: Impacts of diabatic initialization and cumulus parameterization on
numerical typhoon prediction. Proceedings of the 22nd Conference on Hurricanes and Tropical Meteorology, Fort Collins,
CO, Amer. Meteor. Soc., 623-624.

van Loon, H. and *K. Labitzke, 1997: The global influence of the solar cycle in the stratosphere. Beilage zur Berliner
Wetterkarte, 1-8.

Harry van Loon Symposium: Studies in Climate II, R. A. Madden, E. C. Stephens, J. W. Hurrell, G. N. Kiladis, G. A. Meehl,
and D. J. Shea, Eds., Technical Note NCAR/TN-433+PROC, NCAR, Boulder, Colorado, 290 pp.

*Wahr, J., *M. Molenaar, and F. Bryan, 1997: Time-dependent gravity: What might a dedicated gravity mission tell us
about the Earth. EOS, Trans. Amer. Geophys. Union, 77 (46), F136.

Washington, W. M., 1997: Description of a new coupled modeling effort for the DOE Climate Change Prediction Program:
Emphasis in Polar Processes, Workshop on Polar Processes in Global Climate, 13-15 November 1996, Cancun, Mexico,
American Meteorological Society, 15-18.

Washington, W. M., 1997: Book review of Global Warming: The Truth Behind the Myth by Michael Parsons. Bulletin of
the American Meteorological Society, 78:9, 2019-2020.

Wigley, T. M. L., 1996: A millennium of climate. Earth, 38-41.

Wigley, T. M. L., 1997: A scientific critique of the greenhouse skeptics. In The Heat is On, R. Gelbspan, Ed., Addison-
Wesley Publishing Company, Inc., Reading, Massachusetts, 201-213, 225-226, 228-230.

Wilby, R. L., 1997: Statistical downscaling of general circulation model output for climate change impact assessment. Sixth
British Hydrological Society National Hydrology Symposium, University of Salford.

Williamson, D. L., 1996: Application of semi-Lagrangian methods to climate simulation. Proceedings of the ECMWF
Workshop on Semi-Lagrangian Methods, 6-8 November 1995, Reading, United Kingdom, 167-182.

Environmental and Societal Impacts Group

Peer-Reviewed Publications

Glantz, M.H., 1997. Climatic shifts: Omens of global warming? In Restless Earth: Nature's Awesome Powers, 216-283.
Washington, DC: National Geographic Society.

Glantz, M.H. (ed.), 1997. Using Science Against Famine: Food Security, Famine Early Warning and El Niño. Special Issue
of the Internet Journal for African Studies, March. http://www.brad.ac.uk/research/ijas/ijasno2/ijasno2.html

Glantz, M.H. and *I. Zonn (eds.), 1997. Scientific, Environmental, and Political Issues in the Circum-Caspian Region.
NATO ASI Series 29. Dordrecht, The Netherlands: Kluwer Academic Publishers.

Katz, R.W. and A.H. Murphy (eds.), 1997. Economic Value of Weather and Climate Forecasts. Cambridge, UK: Cambridge
University Press.

Katz, R.W. and A.H. Murphy, 1997. Forecast value: Prototype decision-making models. In Economic Value of Weather and
Climate Forecasts, R.W. Katz and A.H. Murphy (eds.), Cambridge, UK: Cambridge University Press, 183-217.

https://web.archive.org/web/20150907053146/http://www.brad.ac.uk/research/ijas/ijasno2/ijasno2.html


ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Mearns, L.O., 1997. On the use of statistics to evaluate climate model experiments. Climatic Change 37(3), 443-448.

Mearns, L.O. and C. Rosenzweig, 1997. Formation of climate change scenarios incorporating changes in daily climate
variability and application to crop models. Chapter 15 in Assessing Climate Change: The Story of the Model Evaluation
Consortium for Climate Assessment, W. Howe and A. Henderson-Sellers (eds.), Harwood Academic Publishers, 281-296.

Mearns, L.O., C. Rosenzweig, and R. Goldberg, 1997. Mean and variance change in climate scenarios: Methods,
agricultural applications, and measures of uncertainty. Climatic Change, 35(4), 367-396.

Miller, K.A., 1997. Climate Variability, Climate Change and Western Water. Report to the Western Water Policy Review
Commission. Springfield, VA: National Technical Information Service.

Miller, K.A., 1997. Use of mathematical models in policy evaluation: Comments. In Modeling Environmental Policy, W.E.
Martin and L.A. McDonald (eds.). Boston, MA: Kluwer, 185-197.

Miller, K.A., S.L. Rhodes and L.J. MacDonnell, 1997. Water allocation in a changing climate: Institutions and Adaptation.
Climatic Change 35, 157-177.

Miller, K.A., S.L. Rhodes and L.J. MacDonnell, 1996. Global change in microcosm: The case of U.S. water institutions.
Policy Sciences 29(4), 271-290.

Pielke, Jr., R. A. 1997. Asking the right questions: Meteorological research and societal needs. Bulletin of the American
Meteorological Society, 78:255-264.

Pielke Jr., R. A. and R. A. Pielke Sr., 1997. Societal vulnerability to hurricanes: Considerations on the use of long-range
forecasts. In H. Diaz and R. Pulwarty (eds.), Hurricanes: Climatic Change and Socioeconomic Impacts: A Current
Perspective. Berlin: Springer-Verlag, 147-184.

Pielke, Jr., R. A. 1997. Meeting the promise of flood forecasting. Natural Hazards Observer 22 (1):8-9.

Pielke, Jr. R. A., *J. Kimpel, *C. Adams, *J. Baker, *S. Changnon, *K. Heideman, *P. Leavitt, *R. N. Keener, J. McCarthy,
K. Miller, *A. Murphy, *R. S. Pulwarty, *R. Roth, *E. M. Stanley, Sr., *T. Stewart, and *T. Zacharias, 1997. Societal
aspects of weather: Rport of the sixth prospectus development team of the U.S. Weather Research Program to NOAA and
NSF, Bulletin of the American Meteorological Society 78:867-876.

Pielke, Jr. R.A., 1997. in Climatic Change, 35:531-535, Review of The Great Flood of 1993: Causes, Impacts, and
Responses, S. A. Changnon, (ed.) Westview Press: Boulder, CO, 1996.

Schimel, D.S., *M. Grubb, *F. Joos, *R.K. Kaufmann, *R. Moss, *W. Ogana, *R. Richels, and T.M.L. Wigley (K. Miller,
contributing author), 1997. Stabilization of Atmospheric Greenhouse Gases: Physical, Biological, and Socio-Economic
Implications. IPCC Technical Paper No. 3. Geneva, Switzerland: Intergovernmental Panel on Climate Change.

Wolde-Georgis, T., 1997. Land, peasants and state in Ethiopia. Scandinavian Journal of Development Alternatives, 16(977),
335-349.

Non-Refereed

Glantz, M.H., 1996. El Niño's impact on North America's skiing: Do we really want to know? NSAA Newsletter,
October/November, 10-11.

Glantz, M.H. (ed.), 1997. A Systems Approach to ENSO: Atmospheric, Oceanic, Societal, Environmental, and Policy
Perspectives. Advanced Study Program Summer Colloquium, 20 July-1 August. http://www.dir.ucar.edu/esig/enso.

Glantz, M.H., 1997. The global challenge. The World & I, 12(5), 24-31.

Glantz, M.H., A.T. Brook, and P. Parisi, 1997. Rates and Processes of Amazon Deforestation. Boulder, CO: ESIG/NCAR.

https://web.archive.org/web/20150907053146/http://www.dir.ucar.edu/esig/enso/


ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Glantz, M.H., M. Betsill and K. Crandall, 1997. Food Security in Southern Africa: Assessing the Use and Value of ENSO
Information. NOAA Project Report. Boulder, CO: ESIG/NCAR.

Glantz, M.H. and *G.C. Strait, 1997. Our global commons. The World & I, 12(5), 20-23.

Glantz, M.H. and *I. Zonn, 1997. Lessons from the rising Caspian. The World & I, 12(8), 174-179.

Pielke, Jr., R. A. 1997. Report of the Workshop on the Social and Economic Impacts of Weather, Environmental and
Societal Impacts Group, National Center for Atmospheric Research, Boulder, CO, May,
http://www.dir.ucar.edu/esig/socasp/weather1.

Pielke, Jr., R. A. 1997. Will we learn the lessons of Grand Forks? National Coordinating Council on Emergency
Management (NCCEM) Bulletin 14(10).

Pielke, Jr., R. A. 1997. Trends in hurricane impacts in the United States. Crop Insurance Today 30(3):8-10,18.

Pielke, Jr. R. A. 1997. Will we learn the lessons of Grand Forks? Disaster Research 227, 3 July 1997.

Pielke Jr., R. A. 1996. Midwest Flood of 1993: Weather, Climate, and Societal Impacts, Environmental and Societal Impacts
Group, National Center for Atmospheric Research, October 22, 159 pp.

High Altitude Observatory

Peer-Reviewed Publications

*Baker, K. B., *A. S. Rodger, and G. Lu, 1997: HF-radar observations of the rate of magnetic merging: a GEM boundary
layer campaign study, J. Geophys. Res., 102, 9603, 1997.

Bogdan, T.J. and P.S. Cally, 1997: Waves in magnetized polytropes. Proc. R. Soc. Lond., 453, 943-961.

___, 1997: A comment on the relationship between the modal and time-distance formulations of local helioseismology.
Astrophys. J., 477, 475-484.

Braun, D.C, 1997: Time-distance sunspot seismology with GONG Data. Astrophys. J., 487, 447-456.

Brown, T.M., E.J. Kennelly, *S.G. Korzennik, *P. Nisenson, *R.W. Noyes, and *S.D. Horner 1997: A radial velocity search
for p-mode pulsations in  Bootis. Astrophys. J., 475, 322-327.

*Buonsanto, M. J., *M. Codrescu, B. A. Emery, *C. G. Fesen, *T. J. Fuller-Rowell, *D. J. Melendez-Alvira, and *D. P.
Sipler, 1997: Comparison of models and measurements at Millstone Hill during the January 24-26, 1993 minor storm
interval, J. Geophys. Res., 102, 7267-7277.

*Cally, P.S. and T.J. Bogdan, 1997: Simulation of f- and p-mode interactions with a stratifed magnetic field concentration.
Astrophys. J., 486, L67-L70.

Casini, R, 1997: Algebraic proof of a sum rule occurring in Stark broadening of hydrogen lines. Journal Math. Phys.,
Number 38, 7, July, 1997, 3435-3445.

___, 1997: Application of the second-order moments of polarized hydrogen lines to the investigation of pressure broadening
and the motional stark effect. Astrophys. J., 487, 967-975.

___, 1997: Erratum: JMP vol. 38, pages 3435-3445: Algebraic proof of a sum rule occurring in Stark broadening of
hydrogen lines, Journal Math. Phys., accepted July 1997.

https://web.archive.org/web/20150907053146/http://www.dir.ucar.edu/esig/socasp/weather1/


ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Charbonneau, P., and K.B. MacGregor, 1996: On the generation of equipartition-strength magnetic fields by turbulent
hydromagnetic dynamos. Astrophys. J., 473, L59-L62.

___ and K.B. MacGregor, 1997: Solar Interface Dynamos II. Linear, Kinematic Models in Spherical Geometry. Astrophys.
J., 486, 502-520.

De Toma, G., O.R.White, B.G. Knapp, G.J. Rottman, and T. N. Woods 1997: Mg II core-to-wing index: Comparison of
SBUV2 and SOLSTICE time series. J. Geophys. Res., 102, NO. A2, 2597-2610.

Emery, B.A., G. Lu, *E.P. Szuszczewicz, A.D. Richmond, R.G. Roble, *P.G. Richards, *K.L. Miller, *R. Niciejewski,
*D.S. Evans, *F.J. Rich, *W.F. Denig, *D.L. Chenette, *P. Wilkinson, *S. Pulinets, *K.F. O'Loughlin, *R. Hanbaba,
M.Abdu, *P. Jiao, *K. Igarashi, and *B.M. Reddy, 1996: Assimilative mapping of ionospheric electrodynamics in the
thermosphere-ionosphere general circulation model comparisons with global ionospheric and thermospheric observations
during the GEM/SUNDIAL period of March 28-29, 1992. J.Geophys. Res., 101, No. A12, 26,681-26,696.

Fox, P.A., *P. McIntosh, and *P. Wilson, 1997: Coronal Holes and the Polar Field Reversals, Solar Physics, accepted June
1997.

Gilman, P.A., and P.A. Fox, 1997: Joint instability of latitudinal differential rotation and torodial magnetic fields below the
solar convection zone. Astropys. J., 484, 439-454.

Hagan, M. E., *J. L. Chang and *S. K. Avery, 1997: Global-scale wave model estimates of nonmigrating tidal effects. J.
Geophys. Res., 102, No. D14, 16,439-16,452.

Hansteen, V.H., Leer, E., and Holzer, T.E., 1997: The role of helium in the outer solar atmosphere. Astrophys. J., 482, 498-
509.

Hasan, S.S., 1997: The linear response of a magnetic flux tube to buffeting by external p-modes I. Astrophys. J., 480, 803-
816.

Hassler, D.M., *P. Lemaire and *Y. Longval, 1997: Polarization sensitivity of the SUMER instrument on SOHO. Applied
Optics, 1 January 1997, 36, No. 1, 353-359.

Hindman, B.W., *R. Jain and *E.G. Zweibel, 1997: The surface amplitudes and frequencies of p-mode oscillations in active
regions. Astrophys. J., 476, 392-402.

Judge, P.G., *V. Hubeny and *J.C.Brown 1997: Fundamental Limitations of emission-line spectra as diagnostics of plasma
temperature and density structure. Astrophys. J., 475, 275-290.

Julien, K., and *E. Knobloch, 1997: Fully nonlinear oscillatory convection in a rotating layer. Phys. Fluids, 9, 1906-1913.

Keppens, R. and *V. Martinez Pillet, 1996: The magnetic structure of pores and sunspots derived from Advanced Stokes
Polarimeter data. Astron. Astrophys., 316, 229-242.

Knölker, M., 1997: National Center for Atmospheric Research High Altitude Observatory Report. Bull. Am. Astron.
Society., 397-416.

*Kopp, G. A., *M.J. Derks, D. F. Elmore, D. M. Hassler, *J.C. Woods, *J.L. Streete, and *J.G. Blankner 1997: Tunable
liquid-crystal filter for solar imaging at the He 1 1083-nm line. Applied Optics, 36, No. 1.

Leka, K.D., 1997: The vector magnetic fields and thermodynamics of sunspot light bridges: The case for field-free
disruptions in sunspots. Astrophys. J., 484, 900-919.

Li, J., *D.T. Wickramasinghe, and *G. Rudiger, 1996: Magnetized Accretion and Funnel Flow. Astrophys. J., 469, 765-775.

Lites, B.W. and B.C. Low, 1997: Flux Emergence and Prominences: A new scenario for 3-Dimensional field geometry
based on observations with the advanced stokes polarimeter. Solar Physics, 174, 91-98.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Low, B.C and *S. Gibson, 1997: Time-Dependent Three-Dimensional Hydromagnetic Model of the Coronal Mass
Ejections, Astrophys. J., accepted August 6, 1997.

Lu, G., B.A. Emery, *A.S. Rodger, *M. Lester, *J.R. Taylor, *D.S. Evans, *J.M. Ruohoniemi, *W.F.Denig, *O. de la
Beaujardiere, *R.A.Frahm, *J.D. Winningham, and *D.L. Chenette, 1996: High-latitude ionospheric electrodynamics as
determined by the assimilative mapping of ionospheric electrodynamics procedure for the conjunctive
SUNDIAL/ATLAS1/GEM period of March 28-29, 1992. J. Geophys. Res., 101, No.A12, 26,697-26,718.

___, *G. L. Ciscoe, A. D. Richmond, *T. I. Pulkkinen, *N. A. Tsyganenko, *H. J. Singer, and B. A. Emery, 1997: Mapping
of the ionospheric field-aligned currents to the equatorial magnetosphere. J. Geophys. Res., 102, NO. A7, 14,467-14,476.

*Lyons, L.R., G. Lu, *O. de la Beaujardiere, and *F.J. Rich, 1997: Synoptic maps of polar caps for stable interplanetary
magnetic field intervals during January 1992 geospace environment modeling campaign, J. Geophys. Res., 101, 27,283-
27,298.

MacGregor, K.B. and P. Charbonneau, 1997: Solar Interface Dynamos I. Linear, Kinematic Models in Cartesian Geometry.
Astrophys. J., 486, 484-501.

*Martinez Pillet, V., B.W. Lites and A. Skumanich 1997: Active Region Magnetic Fields. I. Plage Fields. Astrophys. J., 474,
810-842.

McAllister, A.H., *H. Kurokawa, *K.Shibata, and *N. Nitta, 1996: A filament eruption and accompanying coronal field
changes on November 5, 1992. Sol. Phys., 169, 123-149.

*Odom, C.D., *M.F. Larsen, *A.B. Christensen, *P.C. Anderson, *J.H. Hecht, *D.G. Brinkman, *R.L. Walterscheid, *L.R.
Lyons, *R. Pfaff, and B.A. Emery, 1997: ARIA II neutral flywheel-driven field-aligned currents in the postmidnight sector
of the auroral oval: a case study, J. Geophys. Res., 102 9749-9759.

Oliver, W.L. 1997: Hot oxygen and the ion energy budget. J. Geophys. Res., 102, NO. A2, 2503-2511.

___, *Y. Otsuka, *M. Sato, *T. Takami, and *S. Fukao, 1997: A climatology of F region gravity wave propagation over the
middle and upper atmosphere radar. J. Geophys. Res., 102, NO A7, 14,499-14,512.

___, and *K.Glotfelty, 1996: O+ -O collision cross section and long-term Fregion O density variations deduced from the
ionospheric energy budget. J. Geophys. Res., 101, 21,769-21,784.

Palo, S.E., M.E. Hagan, *C.E. Meek, *R.A. Vincent, *M.D. Burrage, *C. McLandress, *S.J. Franke, *W.E. Ward, *R.R.
Clark, *P. Hoffman, *R. Johnson, *D. Kürschner, *A.H. Manson, *D. Murphy, *T. Nakamura, *Yu. I. Portnyagin, *J.E.
Salah, *R. Schminder, *W. Singer, *T. Tsuda, *T.S. Virdi, *Q. Zhou, 1997: An intercomparison between the GSWM,
UARS, and ground based radar observations: a case-study in January 1993, Ann. Geophysicae, 15, 1123-1141.

*Rahm, J. and Charbonneau, P. 1997: Probing stereotypes through students' drawings of scientist, Am. J. Phys., 65, 774-778.

Ridley, A. J., G. Lu., *C. R. Clauer, and *V. O. Papitashvili, 1997: Ionospheric convection during nonsteady interplanetary
magnetic field conditions. J. Geophys. Res., 102, NO. A7, 14,563-14,579.

Roble, R.G., and *G.G. Shepherd 1997: An Analysis of wind imaging interferometer observations of O (1S) equatorial
emission rates using the thermosphere-ionosphere-mesosphere-electrodynamics general circulation model. J. Geophys. Res.,
102, NO. A2, 2467-2474.

Sigut, T.A.A., 1996: Non-LTE Calculations for the C II Doublet System. Astrophys. J., 473, 452-463.

Skumanich, A., B.W. Lites, *V. Martinez Pillet, and P. Seagraves, 1997: The calibration of the advanced stokes polarimeter.
Astrophys. J. Suppl., 110, 357-380.

*Stanchfield II, D.C., *J.H. Thomas, and B.W. Lites, 1997: The vector magnetic field, evershed flow and intensity in a



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

sunspot. Astrophys. J., 477, 485-494.

*Stening, R.J., *J.M. Forbes, M.E. Hagan, and A.D. Richmond, 1997: Experiments with a lunar atmospheric tidal model, J.
Geophys. Res., 102, 13,465.

*Szuszczewicz, E.P., *D. Torr, *P. Wilkinson, *P. Richards, R. Roble, B. Emery, G. Lu, *M. Abdu, *D. Evans, *R.
Hanbaba, *K. Igarashi, *P. Jiao, *M. Lester, *S. Pulinets, *B. M. Reddy, *P. Blanchard, *K. Miller, and *J. Joselyn, F
region climatology during the SUNDIAL/ATLAS-1 campaign of March 1992: model-measurement comparisons and cause-
effect relationships, J. Geophys. Res., 101, 26,741-26,758.

White, O.R., G. DeToma, G. Rottman, and T. Woods, 1997: Effect of spectral resolution on the MGII core to wing index,
Solar Physics, accepted July 1997.

Wikstol, O., P.G. Judge, and V.H. Hansteen, 1997: Signatures of acoustic and magnetic waves in solar and stellar coronae.
Astrophys. J., 483, 972-983.

Williams, B.P., and S. Tomczyk, 1996: Magneto-optic Doppler analyzer: a new instrument to measure mesopause winds.
Applied Optics, 35, No. 33, 6494-6503.

*Yu, J., *R. States, *S.J. Franke, *C.S. Gardner, M. Hagan, 1997: Observations of tidal temperature and wind perturbations
in the mesopause region above Urbana, IL. Geophys. Res. Letters, 24, No. 10, 1207-1210

Other HAO Publications

*Fuller-Rowell, *T.J., M.*V. Codrescu, R.G. Roble, and A.D. Richmond, 1997: How does the thermosphere and ionosphere
react to a geomagnetic storm?, in Magnetic Storms, 203-225, AGU Geophysical Monograph 98.

Holzer, T. E., V. H. Hansteen, and E. Leer, 1997: Acceleration of the solar wind, in "Cosmic Winds and the Heliosphere,"
Univ. of Arizona Press, Tucson, 239-258.

Hundhausen, A.J., 1997: An Introduction: Coronal Mass Ejections. Coronal Mass Ejections, Geophysical Monograph 99,
Amer. Geophys. Union, 1-7.

Lites, B.W., 1997: Physics of sunspots: Dynamics and fine structure, in Reports on Astronomy, Transactions of the
International Astronomical Union, I. Appenzeller (ed.), (Dordrecht: Kluwer) 23A, 126-129.

Low, B.C., 1997: The Role of Coronal Mass Ejections in Solar Activity. Coronal Mass Ejections, Geophysical Monograph
99, Amer. Geophys. Union, 39-47.

Lu, G., A.D. Richmond, B.A. Emery, and *D.J. Knipp, 1997: AMIE procedure and its application. Satellite-Ground Based
Coordination Sourcebook, edited by M. Lockwood and M.N. Wild, 15-23, ESA SP-1198, ESTEC, Noordwijk, Netherlands.

McAllister, A.H. and *N.U. Crooker, 1997: Coronal mass ejections, corotating interaction regions, and geomagnetic storms.
Coronal Mass Ejections, Geophysical Monograph 99, Amer. Geophys. Union, 279-289.

Peymirat, C., *D. Fontain, A.D. Richmond, and R.G. Roble, 1996: The electrodynamic couplings between the thermosphere,
the ionosphere, and the magnetosphere. ESA Symposium Proceedings, ESTEC Noordwijk, NL, 18-20 September 1996 (SP-
392 December 1996).

Richmond, A.D. and R.G. Roble, 1997: Electrodynamic Coupling Effects in the Thermosphere/Ionosphere System,
Advances in Space Research, accepted April 1997.

___, G. Lu, B.A. Emery, *D.J. Knipp, 1997: The AMIE Procedure; Prospects for Space Weather Specification and
Prediction, Advances in Space Research, accepted 1997.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

*Tritschler, A., *W. Schmidt, M. Knölker, 1997: Phase Diversity Applied to Sunspot Observations. 1st Advances in Solar
Physics Euroconference, Advances in the Physics of Sunspots, ASP Conference series, 118, 170.

*Westendorp-Plaza, C., *J.C. del Toro Iniesta, *B. Ruiz Cobo, *V. Martinez Pillet, B.W. Lites and A. Skumanich, 1997:
Optical Tomography of a Sunspot: Preliminary Results. 1st Advances in Solar Physics Euroconference, Advances in the
Physics of Sunspots, ASP Conference series, 118, 202.

*___, *J.C. del Toro Iniesta, *B. Ruiz Cobo, *V. Martinez Pillet, B.W. Lites and A. Skumanich, 1997: Inversion Techniques
Applied to Sunspot Spectropolarimetric Data. 1st Advances in Solar Physics Euroconference, Advances in the Physics of
Sunspots, ASP Conference series, 118, 197.

*___, *J.C. del Toro Iniesta, *B. Ruiz Cobo, *V. Martinez Pillet, B.W. Lites and A. Skumanich, 1997: Evidence for a
downward mass flux in the penumbral region of a sunspot. Nature, 389, 47.

Mesoscale and Microscale Meteorology Division

Peer-Reviewed Publications

Anderson, W. D., V. Grubisic, and P. K. Smolarkiewicz, 1997: Performance of a massively parallel 3D non-
hydrostatic atmospheric fluid model. Proceedings of the International Conference of Parallel and Distributed
Processing Technique and Applications, PDPTA '97, Ed. H. R. Arabnias, 645-651.

Anderson, W. D., and Smolarkiewicz, P. K., 1997: A comparison of high performance Fortran and message
passing parallelization of a geophysical fluid model. Elsevier Science, 384-391.

Blyth, A. M., R. E. Benestad, P. R. Krehbiel, and J. Latham, 1997: Observations of supercooled raindrops in
New Mexico summertime cumuli. J. Atmos. Sci., 54, 569-575.

Blyth, A. M., and J. Latham, 1997: A multi-thermal model of cumulus glaciation via the Hallett-Mossop
process. Quart. J. Roy. Meteor. Soc., 123, 1185-1198.

Borrmann, S., S. Solomon, J. E. Dye, D. Baumgardner, K. K. Kelly, and K. R. Chan, 1997: Heterogeneous
reactions on stratospheric background aerosols, volcanic sulfuric acid droplets, and type I PSCs: The effects of
temperature fluctuations and differences in particle phase. J. Geophys. Res.,102, 3639-3648.

Bower, K. N., S. J. Moss, D. W. Johnson, T. W. Choularton, J. Latham, P. R. A. Brown, A. M. Blyth, and J.
Cardwell, 1996: A parameterization of the ice water content observed in frontal and convective clouds. Quart.
J. Roy. Meteor. Soc., 122, 1815-1844.

Carbone, R. E., 1997: Meteorological instrumentation and observation. McGraw-Hill Encyclopedia of Science
& Technology, 11, 104-108.

Chen, J.-P., G. M. McFarquhar, A. J. Heymsfield, and V. Ramanathan, 1997: A modeling and observational
study of the detailed microphysical structure of tropical cirrus anvils. J. Geophys. Res., 102, 6637-6653.

Cherington, M., E. P. Krider, P. R. Yarnell, and D. Breed, 1997: A bolt from the blue: Lightning strike to the
head. Neurology, March '97, 683-686.

Clark, T. L., M. A. Jenkins, J. L. Coen, and D. Packham, 1996: A coupled atmosphere-fire model: Role of the
convective Froude number and dynamic fingering at the fire line. J. Int. Journal of Wildland Fire, 6, 177-190.

Cooper, W. L., R. T. Bruintjes, and G. K. Mather, 1997: Some calculations pertaining to hygroscopic seeding
with flares. J. Appl. Meteor., 36, 1449-1469.

Davis, C. A., 1997: The modification of baroclinic waves by the Rocky Mountains. J. Atmos. Sci., 54, 848-868.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Davis, C. A., 1997: Mesoscale anticyclonic circulations in the lee of the Central Rocky Mountains. Mon. Wea.
Rev., 125, 2838-2855.

Dudhia, J., 1996: Back to basics: Thunderstorms, Part I. Weather, 51, 371-376.

Dudhia, J., 1997: Back to basics: Thunderstorms, Part II. Weather, 52, 2-7.

Gao, R. S., D. W. Fahey, R. J. Salawitch, S. A. Lloyd, D. E. Anderson, R. DeMajistre, C. T. McElroy, E. L.
Woodbridge, R. C. Wamsley, S. G. Donnelly, L. A. DelNegro, M. H. Proffitt, R. M. Stimpfle, D. W. Kohn, P.
A. Newman, M. Loewenstein, J. R. Podolske, and E. R. Keim, 1997: Partitioning of the reactive nitrogen
reservoir in the lower stratosphere of the southern hemisphere: Observations and modeling. J. Geophys. Res.,
102, 3935-3949.

Grabowski, W. W., X. Wu, and M. W. Moncrieff, 1996: Cloud resolving modeling of tropical cloud systems
during Phase III of GATE. Part I: Two-dimensional experiments. J. Atmos. Sci., 53, 3684-3709.

Grubisic, V., and P. K. Smolarkiewicz, 1997: The effect of critical levels on 3D orographic flows: Linear
regime. J. Atmos. Sci., 54, 1943-1960.

Gyakum, J. R., M. Carrera, D.-L. Zhang, S. Miller, J. Caveen, R. Benoit, T. Black, A. Buzzi, C. Chouinard, M.
Fantini, C. Folloni, J. J. Katzfey, Y.-H. Kuo, F. Lalaurette, S. Low-Nam, J. Mailhot, P. Malguzzi, J. L.
McGregor, M. Nakamura, G. Tripoli, and C. Wilson, 1997: A regional model intercomparison using a case of
explosive oceanic cyclogenesis. Wea. Forecasting, 11, 521-543.

Hildebrand, P. H., C. Walther and W. -C. Lee, 1996: The ELDORA/ASTRAIA Airborne Doppler Weather
Radar: Results from recent field tests. IEEE Aerospace and Electronic Sys. Mag., 11, 34-37.

Hildebrand, P. H., and W. -C. Lee, 1996: Reply (to Vonnegut and Molinari). Bull. Amer. Meteor. Soc., 77,
2950-2952.

Joly, A., D. Jorgensen, M. Shapiro, A. Thorpe, P. Bessemoulin, K. Browning, J. Cammas, J. Chalon, S. Clough,
K. Emanuel, L. Eymard, R. Gall, P. Hildebrand, R. Langland, Y. Lemaitre, P. Lynch, J. A. Moore, P. Persson,
C. Snyder, and R. M. Wakimoto, 1997: The Fronts and Atlantic Storm-Track Experiment (FASTEX): Scientific
objectives and experimental design. Bull. Amer. Meteor. Soc., 78, 1917-1940.

Joly, A., D. Jorgensen, M. Shapiro, A. Thorpe, P. Bessemoulin, K. Browning, J.-P. Cammas, J.-P. Chalon, S.
Clough, K. Emmanuel, L. Eymard, R. Gall, P. Hildebrand, R. Langland, Y. Lemaitre, P. Lynch, J. Moore, P.
Persson, C. Snyder, and R. Wakimoto, 1997: Definition of the Fronts and Atlantic Storm-Track Experiment
(FASTEX). Bull. Amer. Meteor. Soc., 78, 1917-1940.

Jorgensen, D. P., M. A. LeMone, and S. B. Trier, 1997: Structure and evolution of the 22 February 1993
TOGA-COARE squall line: Aircraft observations of structure, circulation, and near-surface energy fluxes. J.
Atmos. Sci., 54, 1961-1985.

Kawa, S. R., P. A. Newman, L. R. Lait, M. R. Schoeberl, R. M. Simpfle, J. G. Anderson, D. W. Kohn, C. R.
Webster, R. D. May, D. Baumgardner, J. E. Dye, J. C. Wilson, K. R. Chan, and M. Loewenstein, 1997:
Activation of chlorine in sulfate aerosol as inferred from aircraft observations. J. Geophys. Res., 102, 3921-
3933.

Kinne, S., T. P. Ackerman, M. Shiobara, A. Uchiyama, A. J. Heymsfield, L. M. Miloshevich, J. Wendell, E.
Eloranta, C. Purgold, and R. W. Bergstrom, 1997: Cirrus cloud radiative and microphysical properties from
ground observations and in situ measurements during FIRE 1991 and their application to exhibit problems in
cirrus solar radiative transfer modeling. J. Atmos. Sci., 54, 2320-2344.

Klemp, J. B., R. Rotunno, and W. C. Skamarock, 1997: On the propagation of internal bores. J. Fluid Mech.,
331, 81-106.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Knight, C. A., 1996: A simple technique for growing large, optically "perfect" ice crystals. J. Glaciol., 42, 585-
587.

Kuo, Y.-H., J. F. Bresch, M.-D. Cheng, J. Kain, D. B. Parsons, W.-K. Tao, and D.-L. Zhang, 1997: Summary of
a mini-workshop on cumulus parameterization for mesoscale models. Bull. Amer. Meteor. Soc., 78, 475-491.

Kuo, Y. -H., X. Zou, and W. Huang, 1997: The impact of GPS data on the prediction of an extratropical
cyclone: An observing system simulation experiment. J. Dyn. Atmos. Ocean, 27, 413-439.

Liu, C., and M. W. Moncrieff, 1996: A numerical study of the effects of ambient flow and shear on density
currents. Mon. Wea. Rev., 124, 2282-2303.

Liu, C., and M. W. Moncrieff, 1996: An analytical study of density currents in sheared, stratified fluids and the
effects of latent heating. J. Atmos. Sci., 53, 3303-3312.

Liu, C., M. W. Moncrieff, and E. J. Zipser, 1997: Dynamical influence of microphysics in tropical squall lines:
A numerical study. Mon. Wea. Rev., 125, 2193-2210.

Makogon, T. Y., C. A. Knight, and E. D. Sloan, Jr., 1997: Melt growth of tetrahydrofuran clathrate hydrate and
its inhibition: Method and first results. J. Crystal Growth, 179, 258-262.

Marwitz, J., M. Politovich, B. Bernstein, F. Ralph, P. Neiman, R. Ashenden, and J. Bresch, 1997:
Meteorological conditions associated with the ATR72 aircraft accident near Roselawn, Indiana, on 31 October
1994. Bull. Amer. Meteor. Soc., 78, 41-52.

Massie, S. T., J. E. Dye, D. Baumgardner, W. J. Randel, F. Wu, X. Tie, L. Pan, F. Figarol, G. P. Brasseur, M. L.
Grainger, A. Lambert, J. L. Merganthaler, and A. Tabazadeh, 1997: Simultaneous observations of polar
stratospheric clouds and HNO3 over Scandinavia in January, 1992. Geophys. Res. Lett., 24, 595-598.

Mayor, S. C., D. H. Lenschow, R. L. Schwiesow, J. Mann, C. L. Frush, and M. K. Simon, 1997: Validation of
NCAR Doppler lidar radial velocity measurements and comparison with a 915-MHz profiler. J. Atmos. Oceanic
Technol., 14, 1110-1126.

McFarquhar, G. M. and A. J. Heymsfield, 1997: Parameterization of tropical cirrus ice crystal size distributions
and implications for radiative transfer: Results from CEPEX. J. Atmos. Sci., 53, 2187-2200.

McFarquhar, G. M., R. List, D. R. Hudak, R. P. Nissen, J.S. Dobbie, N. P. Tung, and T. S. Kang, 1997: Flux
measurements of pulsating rain with a disdrometer and Doppler radar during Phase II of the Joint Tropical Rain
Experiment in Malaysia. J. Appl. Meteor., 35, 859-874.

McWilliams, J. C., P. Sullivan, and C.-H. Moeng, 1997: Langmuir turbulence in the ocean. J. Fluid Mech., 334,
1-30.

Miloshevich, L. M., and A. J. Heymsfield, 1997: A balloon-borne continuous cloud particle replicator for
measuring vertical profiles of cloud microphysical properties: Instrument design, performance, and collection
efficiency analysis. J. Atmos. Oceanic Technol., 14, 753-768.

Moncrieff, M. W., and E. Klinker, 1997: Organized convective systems in the tropical Western Pacific as a
process in general circulation models: A TOGA COARE case study. Quart. J. Roy. Meteor. Soc., 123, 805-827.

Moncrieff, M. W., S. K. Krueger, D. Gregory, J.-L. Redelsperger, and W.-K. Tao, 1997: GEWEX Cloud
System Study (GCSS) Working Group 4: Precipitating convective cloud systems. Bull. Amer. Meteor. Soc., 78,
831-845.

Parsons, D. B., and J. Dudhia, 1997: Testing of a data assimilation system in support of the goals of the
Atmospheric Radiation Measurement Program. Mon. Wea. Rev., 125, 2353-2381.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Pudykiewicz, J. A., A. Kallaur, and P. K. Smolarkiewicz, 1997: Semi-Lagrangian modeling of tropospheric
ozone. Tellus B, 49, 231-268.

Reinking, R. F., S. Y. Matrosov, and R. T. Bruintjes, 1997: Hydrometeor identification with elliptical
polarization radar: Applications for glaciogenic cloud seeding. J. Wea. Modif., 28, 6-18.

Reinking, R. F., S. Y. Matrosov, R. T. Bruintjes, and B. E. Martner, 1997: Identification of hydrometeors with
elliptical and linear polarization Ka-band radar. J. Appl. Meteor., 36, 322-339.

Reisner, J. M., L. G. Margolin, and P. K. Smolarkiewicz, 1997: Application of the volume of fluid method to
the advection-condensation problem. Mon. Wea. Rev., 125, 2265-2273.

Rosinski, J., 1997: On the ozone hole in October. Il Nuovo Cimento, 19, 417-426.

Rosinski, J., 1997: On the ozone hole in October. Il Nuovo Cimento, 20, 217-218.

Skamarock, W. C., P. K. Smolarkiewicz, and J. B. Klemp, 1997: Preconditioned conjugate-residual solvers for
Helmholtz equations in nonhydrostatic models. Mon. Wea. Rev., 125, 587-599.

Smith, R. B., A. C. Gleason, P. A. Gluhosky, and V. Grubisic, 1997: The wake of St. Vincent. J. Atmos. Sci.,
54, 606-623.

Smolarkiewicz, P. K., V. Grubisic, and L. G. Margolin, 1996: On forward-in time differencing for fluids:
Stopping criteria for iterative solutions of enalastic pressure equations. Mon. Wea. Rev., 125, 647-654.

Smolarkiewicz, P. K., and L. G. Margolin, 1997: On forward-in-time differencing for fluids: An Eulerian/semi-
Lagrangian nonhydrostatic model for stratified flows. "Numerical Methods in Atmospheric and Oceanic
Modelling. The Andre Robert Memorial Volume." C. Lin, R. Laprise, H. Ritchie, Eds., Canadian
Meteorological and Oceanographical Society, Ottawa, Canada. (Companion volume to Atmos-Ocean), 127-152.

Stensrud, D. J., R. L. Gall, and M. K. Nordquist, 1997: Surges over the Gulf of California during the Mexican
Monsoon. Mon. Wea. Rev., 125, 417-437.

Sullivan, P., J. C. McWilliams, and C.-H. Moeng, 1996: A grid nesting method for large-eddy simulation of
planetary boundary layer flows. Bound-Layer Meteor., 80, 167-202.

Sun, J., and N. A. Crook, 1997: Dynamical and microphysical retrieval from Doppler radar observations using a
cloud model and its adjoint: Part I. Model development and simulated data experiments. J. Atmos. Sci., 54,
1642-1661.

Szumowski, M. J., R. M. Rauber, H. T. Ochs II, and L. J. Miller, 1997: The microphysical structure and
evolution of Hawaiian rainband clouds. Part I: Radar observations of rainbands containing high reflectivity
cores. J. Atmos. Sci., 54, 369-385.

Trier, S. B., W. C. Skamarock, and M. A. LeMone, 1997: Structure and evolution of the 22 February 1993
TOGA-COARE squall line: Organization mechanisms inferred from numerical simulation. J. Atmos. Sci., 54,
386-407.

Trier, S. B., W. C. Skamarock, M. A. LeMone, D. B. Parsons, and D. P. Jorgensen, 1997: Structure and
evolution of the 22 February 1993 TOGA-COARE squall line: Numerical simulations. J. Atmos. Sci., 53, 2861-
2886.

Wang, W., and N. L. Seaman, 1997: A comparison study of convective parameterization schemes in a
mesoscale model. Mon. Wea. Rev., 125, 252-278.

Weckwerth, T. M., J. W. Wilson, R. M. Wakimoto, and N. A. Crook, 1996: Horizontal convective rolls:
Determining the environmental conditions supporting their existence and characteristics. Mon. Wea. Rev., 125,



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

505-526.

Weil, J. C., L. A. Corio, and R. P. Brower, 1997: A PDF dispersion model for buoyant plumes in the convective
boundary layer. J. Appl. Meteor., 36, 982-1003.

Weisman, M. L., W. C. Skamarock, and J. B. Klemp, 1997: The resolution dependence of explicitly modeled
convective systems. Mon. Wea. Rev., 125, 527-548.

Westphal, D. L., S. Kinne, P. Pilewskie, J. M. Alvarez, P. Minnis, D. F. Young, S. G. Benjamin, W. L.
Eberhard, R. A. Kropfli, S. Y. Matrosov, J. B. Snider, T. A. Uttal, A. J. Heymsfield, G. G. Mace, S. H. Melfi,
D. O'C. Starr, and J. J. Soden, 1996: Initialization and validation of a simulation of cirrus using FIRE-II data. J.
Atmos. Sci., 53, 3397-3429.

Zhang, C., D. A. Randall, C.-H. Moeng, M. Branson, K. A. Moyer, and Q. Wang, 1997: A surface flux
parameterization based on the vertically averaged turbulence kinetic energy. Mon. Wea. Rev., 124, 2521-2536.

Zou, X., 1997: Tangent linear and adjoint of "on-off" processes and their feasibility for use in four-dimensional
variational data assimilation. Tellus, 49A, 3-31.

Zou, X., and Y. -H. Kuo, 1996: Rainfall assimilation through an optimal control of initial and boundary
conditions in a limited-domain mesoscale model. Mon. Wea. Rev., 124, 2859-2882.

 

Non-refereed Publications

Barth, M. C., and W. W. Grabowski, 1996: Preliminary results of cloud effects on the photochemistry in and
around stratocumulus. 4th WMO Cloud Modeling Workshop, Clermont-Ferrand, France, WMO, no pp.

Boyd, W. S., and J. G. Powers, 1997: The ARPA/NASA/COOP-3D Project: An experiment in distributed
supercomputing and satellite networking. NCAR Tech Note, NCAR/TN-432-PPR, 36 pp.

Breed, D., and C. Ruiz S., 1997: A summary of cloud-based droplet measurements in Coahuila, Mexico with
application to hygroscopic seeding. WMO Workshop on Measurement of Cloud Properties for Forecasts of
Weather, Air Quality, and Climate, Mexico City, Mexico, WMO, electronic abstract.

Breed, D., and R. T. Bruintjes, 1997: Precipitation formation in Coahuilense storms. WMO Workshop on
Measurement of Cloud Properties for Forecasts of Weather, Air Quality, and Climate, Mexico City, Mexico,
WMO, electronic abstract.

Bruintjes, R. T., J. Coen, and T. L. Clark, 1997: Modelling experiments of clouds and precipitation in frontal
systems over Korea. Joint U.S.-Korea Workshop on Storm- and Mesoscale Weather Analysis and Prediction,
Seoul, Korea, no pp.

Carbone, R. E., T. D. Keenan, J. W. Wilson, and J. M. Hacker, 1997: Boundary layer structures and the role of
breezes in forcing deep island convection. 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc.,
565-566.

Carbone, R. E., 1997: Weather and climate research in relation to radar. 28th Conf. on Radar Meteorology,
Austin, TX, Amer. Meteor. Soc., no pp.

Carbone, R. E., 1997: The World Weather Research Programme Initiative. 9th Annual BMRC Modelling
Workshop, Melbourne, Australia, BMRC, 1-2.

Carbone, R. E., M. Beland, P. Bougeault, K. Browning, R. Bubnova, B. Conway, W. Cotton, and F. Desol,
1997: Report of the Meeting of Experts on Very Short-and Short-Range Weather Prediction. WMO/TD-No.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

811, PWPR Report Series No. 8, San Francisco, CA, 1-28.

Carbone, R. E., P. Bougeault, K. Browning, R. Bubnova, B. Conway, F. Desol, D. Gauntlett, J. F. Gelyn, G.
Holland, G. Isaac, F. Lalaurette, Z. Lei, T. Matsumura, T. Vonder Haar, 1997: Report of the Interium Science
Steering Commiwwwe Meeting, Nov. 1996. WMO/TD-No. 812, PWPR Report Series No. 9, Toulouse, France,
1-16.

Clark, T. L., J. Coen, M. A. Jenkins, and D. R. Packham, 1996: Coupled fire-atmosphere modelling. 13th Conf.
on Fire and Forest Meteorology, Lorne, Australia, no pp.

Coen, J. L., R. T. Bruintjes, R. F. Reinking, and G. Thompson, 1996: Summary of the Arizona Winter Storm
Case: 5-6 March 1995. 4th Int. Cloud Modeling Workshop, Clermont-Ferrand, France, WMO, no pp.

Crook, N. A., 1997: Simulation of convective storms over the Tiwi Islands and comparison with observations
from MCTEX. 22nd Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc.,
376-377.

Crook, N. A., and J. D. Tuttle, 1997: Short-term forecasting of summer precipitation using echo extrapolation,
storm characteristics and model output. 7th Conf. on Aviation, Range and Aerospace Meteorology, Long Beach,
CA, Amer. Meteor. Soc., 274-278.

Crook, N. A., and J. Sun, 1997: Assimilation of Doppler radar observations into a nonhydrostatic model. 7th
PSU/NCAR Mesoscale Model Users' Workshop, Boulder, CO, NCAR, 154-155.

Davis, C. A., 1997: A rossby edge-wave paradigm for the interaction of baroclinic waves with topography. 11th
Conf. on Atmospheric and Oceanic Fluid Dynamics, Tacoma, WA, Amer. Meteor. Soc., 213-216.

Drdla, K., J. E. Dye, and R. P. Turco, 1996: A new theory of polar stratospheric cloud formation. AGU Fall
Meeting, San Francisco, CA, AGU, EOS Vol. 77, no pp.

Dye, J. E., S. A. Rutledge, A. Tuck, and P. Laroche, 1996: An overview of the STERAO-Deep Convection
Experiment. AGU Fall Meeting, San Francisco, CA, AGU, EOS Vol. 77, no pp.

Dye, J., P. Laroche, S. Rutledge, T. Lang, E. Defer, C. Mary, B. Ridley, J. Stith, A. Tuck, F. Fehsenfeld, G.
Hubler, and M. Trainer, 1997: Observations of lightning in storms of northeastern Colorado. Intern. Workshop
on Physics of Lightning, Sant Jean De Luz, France, 5.2., no pp.

Frisch, A. S., D. H. Lenschow, B. E. Martner, B. W. Orr, and D. Fitzjarrald, 1997: Doppler radar measurements
of boundary layer statistics above a boreal forest. 12th Symp. on Boundary Layers and Turbulence, Vancouver,
BC, Canada, Amer. Meteor. Soc., no pp.

Frisch, A. S., D. H. Lenschow, B. Martner, and D. Fitzjarrald, 1996: Vertical velocity statistics above a boreal
forest measured by a K-Band Doppler radar. AGU Fall Meeting, San Francisco, CA, AGU, no pp.

Gallus, W. A., and J. F. Bresch, 1997: The Iowa mini-blizzard of February 1996: An intense small scale vortex.
Iowa Technical Journal, Vol. 6, 2-6.

Grabowski, W. W., and X. Wu, 1997: Tropical climate and cloud microphysics: How do they connect? 22nd
Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc., 488-489.

Grubisic, V., and P. K. Smolarkiewicz, 1997: Effects of a critical level on stratified flow past an isolated
Mountain. The Mesoscale Alpine Programme Newsletter, Vol. 6, 28-32.

Guo, Y.-R., Y.-H. Kuo, J. Dudhia, and D. Parsons, 1997: Assimilation of precipitable water observations during
the ARM WVIOP of September 1996. 7th Atmospheric Radiation Measurement (ARM) Science Team Meeting,
San Antonio, TX, DOE/ARM, 4 pp.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Hall, W. D., and T. L. Clark, 1997: Parallel code development and application to the studies of mechanically
and wave-induced turbulence. 7th Workshop on the Use of Parallel Processor in Meteorology at the ECMWF,
Reading, UK, ECMWF, 21 pp.

Keenan, T., K. Saito, R. E. Carbone, and J. W. Wilson, 1997: The Maritime Continent Thunderstorm
Experiment (MCTEX): Observed lifecycle and some initial model simulations. 9th Annual BMRC Modelling
Workshop, Melbourne, Australia, BMRC, 3-6.

Klemp, J. B., R. Rotunno, and W. C. Skamarock, 1996: Evolution of trapped atmospheric disturbances along a
coastal barrier. AGU Fall Meeting, San Francisco, CA, AGU, no pp.

Kuo, Y. -H., and W. Wang, 1997: Interaction of Typhoon Dot 1990 with the orography of Taiwan: A numerical
experiment. 22nd Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc., 238-
239.

Lane, J. E., T. Kasparis, and G. M. McFarquhar, 1997: Accoustic rain gauge array experiment: Phase I. 4th Int.
Conf. on Remote Sensing for Marine and Coastal Environments, Orlando, FL, II-311--II-320.

Lane, J. E., T. Kasparis, and G. M. McFarquhar, 1997: Adaptive DSP algorithm for calibrating drop size
distribution rain gauges. SPIE, 1-10.

Lang, T. J., S. A. Rutledge, J. E. Dye, P. Laroche, 1997: An investigation of the relationship between the
microphysics of convective storms and their lightning activity. 28th Conf. on Radar Meteorology and
Atmospheric Electricity, Austin, TX, Amer. Meteor. Soc., no pp.

LeMone, M. A., E. J. Zipser, and S. B. Trier, 1997: The role of environmental shear and thermodynamic
stratification in determining the structure and evolution of mesoscale convective systems in TOGA COARE.
22nd Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc., 43-44.

Lenschow, D. H., 1997: Observations of clear and cloud-capped convective boundary layers and techniques for
probing them. NATO Advanced Study Institute (ASI) on Buoyant Convection in Geophysical Flows, Pforzheim,
Germany, NATO, no pp.

Lenschow, D. H., and J. Sun, 1997: Measuring mesoscale fluxes over land surfaces from an aircraft. Symp. on
Boundary Layers and Turbulence (Land Surface), Long Beach, CA, Amer. Meteor. Soc., 56-57.

Lin, C.-L., C. H. Moeng, J. C. McWilliams, and P. Sullivan, 1997: The study of coherent structures in neutrally
stratified planetary boundary layer flows of various surface roughness. 12th Symp. on Boundary Layers and
Turbulence, Vancouver, Canada, Amer. Meteor. Soc., 184-185.

Low-Nam, S., and Y. -H. Kuo, 1997: Impact of cumulus convection on the prediction of tropical cyclone tracks
and intensity. 22nd Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc., no
pp.

Macke, A., P. N. Francis, G. M. McFarquhar, and S. Kinne, 1997: The role of ice crystal shapes and particle
size distributions in cirrus cloud solar radiative transfer. 9th Conf. on Atmospheric Radiation, Long Beach, CA,
Amer. Meteor. Soc., 400-404.

Mahet, L., K. Kotwica, J. Sun, J. I. MacPherson, and R. L. Desjardins, 1997: Estimation of area averaged
moisture flux. Symp. on Boundary Layers and Turbulence (Land Surface), Long Beach, CA, Amer. Meteor.
Soc., 65-69.

Matrosov, S. Y., J. B. Snyder, R. F. Reinking, R. A. Kropfli, E. W. Eloranta, P. Piironen, and R. T. Bruintjes,
1997: Comparisons between cloud parameter estimates derived from radar, IR-radiometer, high spectral
resolution radar and aircraft measurements. 6th Atmos. Radiation Measurement (ARM) Science Team Meeting,
San Antonio, TX, NASA, no pp.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Mayor, S. D., S. A. Cohn, D. H. Lenschow, C. J. Grund, and R. M. Hardesty, 1997: Convective boundary layer
vertical velocity statistic observed by 2-D Doppler lidar. Coherent Laser Radar Conference, Sweden, no pp.

McFarquhar, G. M., A. J. Heymsfield, J. Spinhirne, W. Hart, P. Pilewskie, F. P. J. Valero, and A. Bucholtz,
1997: Highly reflective tropical cirrus: Case studies from TOGA COARE. 22nd Conf. on Hurricanes and
Tropical Meteorology, Fort Collins, CO, Amer. Meteor. Soc., 681.

McFarquhar, G. M., and A. J. Heymsfield, 1997: The relationship between microphysical and radiative
properties in tropical cirrus. 9th Conf. on Atmospheric Radiation, Long Beach, CA, Amer. Meteor. Soc., 106-
110.

Moeng, C. -H., P. Sullivan, and B. Stevens, 1997: An entrainment-rate formula for buoyancy-driven cloud-
topped PBL. 12th Symp. on Boundary Layers and Turbulence, Vancouver, Canada, Amer. Meteor. Soc., 208-
209.

Moeng, C.-H., 1997: Large eddy simulation and its use in PBL modeling. Proceedings of the ASP 1995 Summer
Colloquium on the Planetary Boundary Layer and its Paramterization, Boulder, CO, NCAR, 381-403.

Moeng, C. -H., 1997: Overview of large-eddy simulation. Workshop on Planetary Boundary Layer, Taiwan, no
pp.

Moeng, C. -H., 1997: PBL parameterizations. Workshop on Planetary Boundary Layer, Taiwan, no pp.

Moeng, C. -H., 1997: Stratocumulus-topped planetary boundary layer. Workshop on Planetary Boundary Layer,
Taiwan, no pp.

Moncrieff, M. W., and W. -K. Tao, 1997: Cloud resolving modeling. Global Water and Energy Cycles,
Browning and Gurney, Cambridge University Press, 15 pp.

Moncrieff, M. W., 1997: Momentum transport by organized convection. The Physics and Parameterization of
Moist Atmospheric Convection, Kluwer Academic Publishers, no pp.

Moncrieff, M. W., 1997: Issues in convective momentum transport. Workshop on New Insights and Approaches
to Convective Parameterization, Reading, UK, ECMWF, no pp.

Paluch, I., D. H. Lenschow, C. Keimble, G. Ehret, A. Giez, and K. J. Davis, 1997: Observations of interactions
between the convective boundary layer and the overlying atmosphere. 12th Symp. on Boundary Layers and
Turbulence, Vancouver, Canada, Amer. Meteor. Soc., 26-27.

Pflaum, J. C., 1997: Research opportunities in hydrology at the Cooperative Atmosphere-Surface Exchange
Study (CASES) site. 13th Conf. on Hydrology, Long Beach, CA, Amer. Meteor. Soc.

Powers, J. G., 1997: On the sensitivity of MM5 PBL characteristics to marine roughness. 7th PSU/NCAR
Mesoscale Model Users' Workshop, Boulder, CO, NCAR, 133-139.

Prusa, J. M., R. R. Garcia, and P. K. Smolarkiewicz, 1997: Three-dimensional evolution of gravity wave
breaking in the mesosphere. 11th Conf. on Atmospheric and Oceanic Fluid Dynamics, Tacoma, WA, Amer.
Meteor. Soc., J3-J4.

Rotunno, R., V. Grubisic, and P. K. Smolarkiewicz, 1997: Vorticity and potential vorticity in mountain wakes.
1997 Mesoscale Alpine Programme Meeting, Belgirate, Italy, no pp.

Smolarkiewicz, P. K., and L. G. Margolin, 1997: MPDATA--A positive definite solver for geophysical flows.
5th Joint Conf. on Computational Mathematics, Albuquerque, NM, Sandia National Laboratories, 49.

Smolarkiewicz, P. K., 1997: MPDATA--A general positive definite solver for geophysical flows. 4th SIAM
Conf. on Mathematical and Computational Issues in the Geosciences, Albuquerque, NM, SIAM, 61.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Smolarkiewicz, P. K., 1997: Nonoscillatory transport algorithms for geophysical flows in curvilinear
frameworks. SIAM's 45th Anniversary Meeting, Standford, CA, SIAM, 149.

Stevens, B., W. R. Cotton, G. Feingold, and C.-H. Moeng, 1997: Drizzle, "decoupling" and aerosol indirect
effects in marine stratocumulus. 12th Symp. on Boundary Layers and Turbulence, Vancouver, Canada, Amer.
Meteor. Soc., 58-59.

Sullivan, P., J. McWilliams, and C. -H. Moeng, 1997: Structure of the atmospheric wave induced boundary
layer. 12th Symp. on Boundary Layers and Turbulence, Vancouver, Canada, Amer. Meteor. Soc., 304-305.

Sun, J., R. L. Desjardins, and L. Mahrt, 1997: The influence of lakes on atmospheric transport of carbon dioxide
in Boreas. Symp. on Boundary Layers and Turbulence (Land Surface), Long Beach, CA, Amer. Meteor. Soc.,
70-71.

Wang, J. -J., R. M. Rauber, H. T. Ochs, III, and R. E. Carbone, 1997: The formation and evolution of trade-
wind rainbands on the island of Hawaii. 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc.,
453-454.

Weil, J. C., P. P. Sullivan, and C.-H. Moeng, 1997: Lagrangian modeling of dispersion in the convective
boundary layer using LES velocity fields. 12th Symp. on Boundary Layers and Turbulence, Vancouver, Canada,
Amer. Meteor. Soc., 108-109.

Weil, J. C., 1997: Dispersion within the planetary boundary layer. The Planetary Boundary Layer and Its
Parameterization, 1995 Summer Colloquium, C.-H. Moeng, Ed., Boulder, CO, NCAR, 177-199.

Wikle, C. K., R. F. Milliff, L. M. Berliner, and X. Wu, 1997: Statistical analysis of multiple scale surface winds
during the Toga Coare IOP. 22nd Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO, Amer.
Meteor. Soc., 264-265.

Wilson, J. W., T. D. Keenan, and R. E. Carbone, 1997: Hector initiation: Is it a breeze? 28th Conf. on Radar
Meteorology, Austin, TX, Amer. Meteor. Soc., 567-568.

Wilson, J. W., N. A. Crook, and C. K. Mueller, 1997: State-of-the-art of nowcasting/forecasting convective
weather. 7th Conf. on Aviation, Range and Aerospace Meteorology, Long Beach, CA, Amer. Meteor. Soc., 236-
237.

Wu, X., W. Grabowski, and M.W. Moncrieff, 1997: Three-dimensional cloud-resolving modeling of tropical
convection on a time scale of one week. 22nd Conf. on Hurricanes and Tropical Meteorology, Fort Collins, CO,
Amer. Meteor. Soc., 65-66.

Wu, B., J. Verlinde, and J. Sun, 1997: 4DVAR assimilation of multi-parameter radar observations in an explicit
cloud model. 28th Conf. on Radar Meteorology, Austin, TX, Amer. Meteor. Soc., 532-533.

Wu, X., and M. W. Moncrieff, 1996: Recent progress in cloud-resolving modeling of TOGA COARE and
GATE cloud systems. ECMWF Workshop on New Approaches in Cumulus Parameterization, Reading, UK,
ECMWF and GCSS, 128-156.

Wu, X., W. Grabowski, and M. W. Moncrieff, 1997: Ocean-atmosphere coupling in cloud-resolving modeling
of TOGA COARE cloud systems. Joint Assemblies of IAMAS and IAPSO, Melbourne, Australia, IAMAS and
IAPSO, no pp.

Zou, X., F. Vandenberghe, M. Pondeca, Y. –H. Kuo, 1997: Introduction to adjoint techniques and the MM5
adjoint modeling system. NCAR Tech. Note, NCAR/TN-435-STR, 110 pp.

Research Applications Program



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Peer-Reviewed Publications

Brown, B.G., G. Thompson, R.T. Bruintjes, R. Bullock and T. Kane, 1997: Intercomparison of in-flight icing
algorithms. Part II: Statistical dd> verification results. In Press. Wea. and Forecasting.

Crum, T., R.E.Saffle and J.W. Wilson, 1997: An update on the NEXRAD program and future WSR-88D
support to operations. Bull. Amer. Meteor. Soc. Accepted for publication.

Hamill, T. M. and S. J. Colucci, 1997: Verification of Eta/RSM Short-Range Ensemble Forecasts. Mon. Wea.
Rev., 125, 1312-1327.

Li, L., J. Vivekanandan, C.H. Chan and L. Tsang, 1997: Microwave radiometer technique to retrieve vapor,
liquid and ice, Part I: Development of a neural network-based inversion method. IEEE Trans. on Geoscience
and Remote Sensing, 35, 224-236.

Marwitz, J., M.K. Politovich, B.C. Bernstein, F. Ralph, P. Neiman, R. Ashenden and J. Bresch, 1997:
Meteorological conditions associated with the ATR72 Aircraft accident near Roselawn, Indiana on 31 October
1994. Bull. Amer. Meteor. Soc., 78, 41-52.

Reisner, J., R.M. Rasmussen and R. Bruintjes, 1997: Explicit forecasting of supercooled liquid water in winter
storms using the MM5 mesoscale model. Accepted. Quart. J. Royal Met. Society.

Russell, R.W. and J.W. Wilson, 1997: Radar-observed "fine lines" in the optically clear boundary layer:
Reflectivity contributions from aerial plankton and its predators. Boundary Layer Meteorology, 82, 235-262.

Serafin, R.J., J.W. Wilson, J. McCarthy and T.T. Fujita, 1997: Progress in understanding windshear and
implications on aviation, Storms, editor R. Pielke Sr. and R. Pielke Jr. Accepted for publication.

Sun J. and N.A. Crook, 1997: Dynamical and microphysical retrieval from Doppler radar observations using a
cloud model and its adjoint: Part I. Model development and simulated data experiments. J. Atmos. Sci., 54,
1642-1661.

Thompson, G., T. F. Lee, and R. Bullock, 1997: Using satellite data to reduce spatial extent of diagnosed icing.
Wea. and Forecasting, 12.

Vivekananandan, J., L. Li, L. Tsang and C. Chan, 1997: Microwave radiometer retrieval of vapor, liquid and ice
using a three-channel radiometer, Part II: Joint studies of radiometer and radar in winter clouds. IEEE Trans. on
Geoscience and Remote Sensing, 35, 237-247.

Weckwerth, T. M., J.W. Wilson, R.M. Wakimoto and N.A. Crook, 1997: Horizontal convective rolls:
determining the environmental conditions supporting their existence and characteristics. Mon. Wea. Rev., 125,
505-526.

Wilson, J.W. and D.L. Megenhardt, 1997: Thunderstorm initiation, organization and lifetime associated with
Florida boundary layer convergence lines. Mon. Wea. Rev., 125, 1507-1525.

Unrefereed Publications

Bernstein, B.C. and B.G. Brown, 1997: A regional climatology of freezing
precipitation for the contiguous United States. Preprints, 10th Conf.
on Applied Climatology, Reno, NV, 20-24 October. Amer. Meteor.
Soc., Boston, 176-180.

Bernstein, B.C. and B.G. Brown, 1997: A climatology of supercooled large
drop conditions based upon surface observations and pilot reports of icing.
Preprints, 7th Conf. on Aviation, Range and Aerospace Meteorology,



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 82-87.

Brandes, E.A., J. Vivekananadan and J.W. Wilson, 1997: Radar rainfall
estimates of the Buffalo Creek Flash Flood using WSR-88D and polarimetric
radar data. Preprints, 28th Conf. on Radar Meteorology, Austin, TX,
7-12 September. Amer. Meteor. Soc., Boston, 123-124.

Brandes, E.A., J. Vivekanandan, J.W. Wilson, V.N. Bringi, V. Chandrasekar,
S.A. Rutledge and D.S. Zrnic, 1997: A program to improve radar estimates
of rainfall. Preprints, 13th Conf. on Hydrology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 304-307.

Brown, B.G., B.C. Bernstein, T. Kane and R. Bullock, 1997: Diagnostic and
comparative verification of algorithms for the detection and forecasting of
in-flight icing. Preprints, 7th Conf. on Aviation, Range and Aerospace
Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston,
88-93.

Brown, B.G. and E. Brandes, 1997: An intercomparison of 2-D storm
motion extrapolation algorithms. Preprints, 28th Conf. on Radar
Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc., Boston,
495-496.

Carbone, R.E., T.D. Keenan, J.W. Wilson and J.M. Hacker, 1997: Boundary
layer structures and the role of breezes in forcing deep island convection.
Preprints, 28th Conf. on Radar Meteorology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 565-566.

Cifelli, R, D. Rajopadhyaya, S. Avery, C. Williams, K. Gage, S.A.
Rutledge and J.W. Wilson, 1997: The retrieval of hydrometeor size
distributions using wind profiler and polarimetric radar measurements:
Initial results from NE Colorado. Preprints, 13th Conf. on Hydrology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 129-132.

Cornman, L.B., R.K. Goodrich and C.S. Morse, 1997: A fuzzy logic
method for improved moment estimation from Doppler spectra. Preprints,
Seventh Conf. on Aviation Range and Aerospace Meteorology, Long Beach,
CA, 2-7 February. Amer. Meteor. Soc., Boston, 340-345.

Crook, N.A. and J.D. Tuttle, 1997: Short-term forecasting of summer
precipitation using echo extrapolation, storm characteristics and model
output. Preprints, Seventh Conf. on Aviation, Range and Aerospace
Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc.,
Boston, 274-278.

Johnson, D.B., R.J. Keeler, C. Kessinger, C.M. Shun, P. Wilson and J. Wieler,
1997: Optimization and testing of a terminal Doppler weather radar for
the new Hong Kong International Airport at Chek Lap Kok. Preprints,
28th Conf. on Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor.
Soc., Boston, 174-175.

Keenan, T., R. Carbone, S. Rutledge, J. Wilson, G. Holland and P. May,
1997: The maritime continent thunderstorm experiment (MCTEX): overview
and initial results. Preprints, Seventh Conf. on Mesoscale Processes,
Reading, UK, Amer. Meteor. Soc., Boston, 326-328.



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Kessinger, C., S. Katz, B. Hudson, H. Pschunder and L. Hagelstein, 1997:
Use of rapid update, e-scan radar data to study thunderstorm evolution.
Preprints, 28th Conf. on Radar Meteorology, Austin, TX, 7-12 September.
Amer. Meteor. Soc., Boston, 270-271.

Kessinger, C., S. Katz, and J. Lupnacca, 1997: Evaluation of e-scan radar data
used for short term nowcasting of storms. Preprints,
Seventh Conference on Aviation, Range, and Aerospace Meteorology, Long Beach,
CA, 2-7 February. Amer. Meteor. Soc., Boston, 296-301.

Lindholm, T.A., F. Hage, C. Wade and R.M. Rasmussen, 1997: Weather
Support to Ground Deicing Decision Making System (WSDDM), real-time
snowfall rate display, operational utility, and benefits. Preprints,
Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 152-157.

Lutz, J., B. Rilling, J. Wilson, T. Weckwerth and J. Vivekanandan,
1997: S-Pol after three operational deployments, technical performance,
siting experiences, and some data examples. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc.,
Boston, 286-287.

Mueller, C.K., F. McDonough and J.W. Wilson, 1997: Forecasting the
extent and lifetime of thunderstorm complexes for aviation applications.
Preprints, Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 244-248.

Mueller, C., R. Roberts and S. Henry, 1997: Thunderstorm automated
nowcast system -- real-time demonstrations. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc., Boston,
406-407.

Mueller, C.K., S.G. Henry, L. Stoltz, J.W. Wilson, R.D. Roberts, N. Rehak
and M. Dixon, 1997: The Memphis ITWS convective forecasting collaborative
demonstration. Preprints, 7th Conf. on Aviation, Range and
Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc.,
Boston, 249-257.

Politovich, M.K. and B.G. Brown, 1997: Activities of the FAA in-flight
icing product development team. Preprints, Seventh Conf. on
Aviation, Range and Aerospace Meteorology, Long Beach, CA, 2-7 February.
Amer. Meteor. Soc., Boston, 76-81.

Praskovsky, A.A., P.P. Neilley and L.B. Cornman, 1997: Qualitative
physical analysis of terrain-induced turbulence at the new Hong Kong
Airport. Preprints, Seventh Conf. on Aviation, Range and Aerospace
Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston,
211-216.

Rasmussen, R., J. Vivekanandan and J. Cole, 1997: On the use of visibility
to estimate snowfall rate. Preprints, First Symposium on Integrated
Observing Systems, Long Beach, CA, 2-7 February. Amer. Meteor. Soc.,
Boston.

Shantz, A. and C. Huettner, 1997: Aircraft safety research alliance.
Preprints, Seventh Conf. on Aviation, Range and Aerospace Meteorology,



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 28-34.

Smith, M.E. and C. Kessinger, 1997: Aircraft and hazardous weather detection
algorithms in the multi-purpose airport radar. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc., Boston,
264-265.

Stossmeister, G.J., J. Tuttle and W. Adams, 1997: Short-term
prediction of winter precipitation for airport ground operations. Preprints,
Seventh Conf. on Aviation, Range and Aerospace Meteorology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 437-441.

Thompson, G., T.F. Lee, and J. Vivekanandan, 1997: Comparisons of
satellite-based aircraft icing diagnoses. Preprints, 7th Conf. on
Aviation, Range and Aerospace Meteorology, Long Beach,
CA, 2-7 February. Amer. Meteor. Soc., Boston, 132-137.

Vivekanandan, J., 1997: Aircraft icing detection using satellite
and radar observations. Preprints, Seventh Conf. on Aviation, Range
and Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer.
Meteor. Soc., Boston, 146-151.

Wilson, J.W., A. Crook and C.K. Mueller, 1997: State-of-the-art
nowcasting/forecasting convective weather. Preprints, Seventh Conf.
on Aviation, Range and Aerospace Meteorology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 236-237.

Wilson, J.W., T.D. Keenan and R.E. Carbone, 1997: Hector initiation: is it
a breeze? Preprints, 28th Conf. on Radar Meteorology, Long Beach,
CA, 7-12 September. Amer. Meteor. Soc., Boston, 267-268.

Wolfson, M.M., C.K. Mueller and M. Eilts, 1997: Convective weather
forecasting for FAA applications. Preprints, Seventh Conf. on Aviation,
Range and Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer.
Meteor. Soc., Boston, 238-243.

Wuertele, M.G. and R.D. Sharman, 1997: Propagation and breakdown
of gravity-inertia waves. Preprints, Seventh Conf. on Aviation, Range
and Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor.
Soc., Boston, 181-186.

Wurtele, M.G., A. Datta and R.D. Sharman, 1997: Propagation and
breakdown of gravity-inertia waves Part II. Continuous spectrum (lee waves).
Preprints, Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 217-218.

Scientific Computing Division

Peer-Reviewed Publications

Adams, W. Brainerd, Martin, Smith and Wagener: "Fortran 95 Handbook" MIT Press, Cambridge, Mass., 1997.

Adams, John C. and Swarztrauber, Paul N.: "SPEREPACK 2.0: A Model Development Facility", NCAR
Technical Note NCAR/TN-436-STR, September 1997.

Hammond, S.W., Loft, R.D., Tannenbaum, P.D.:"Architecture and Application: The Performance of the NEC



ASP FY97 Annual Scientific Report

https://web.archive.org/web/20150907053146/http://www.ncar.ucar.edu/asr/ASR97/pub.html[12/23/2016 1:18:58 PM]

SX-4 on the NCAR Benchmark Suite," presented at Supercomputing '96, Pittsburgh, PA., November 17-22,
1996.

Woodruff, S.D. et. al. (including S.J. Worley), 1997, "COADS Release 2 Data and Metadata Enhancements for
Improvements of Marine Surface Flux Fields," presented at European Geophysical Society (EGS) XXII General
Assembly, Vienna, Austria, April 21-25, 1997. Publication in "Physics and Chemistry of the Earth (and Solar
System)."

Non-refereed

Buzbee, Bill: "Trends in Performance per Unit of Cost of High Speed Computers," presented at International
Symposium on Parallel Computing in Engineering and Science (ISPCES'97), Tokyo, Japan, January 27-28,
1997.
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NCAR Educational Activities

Education Overview

NCAR's educational activities include programs that reach groups at a variety of educational levels. Scientific visitor
programs, graduate research assistantships, postdoctoral appointments, colloquia, seminars and workshops support
university programs to educate the next generations of scientists, engineers, and scholars in general. Many of these are
highlighted in division chapters elsewhere in this report. For example, the Advanced Study Program (ASP) provides
students and graduates the opportunity to explore their educational and scientific interests in the laboratory setting. The
Scientific Computing Division's (SCD) Classroom Computing Grants provide faculty and students access to high
performance computing technologies in their classrooms. 

NCAR also places a high priority on K-12 educational outreach, as well as on other educational programs that increase
public awareness and understanding of atmospheric science issues. Because climate, pollution, and the environment are part
of the everyday awareness of young people, the atmospheric sciences offer an unusual opportunity to teach science in
engaging, relevant ways. NCAR's Education and Tour Program and Visual Communications and LEARN (Laboratory
Experience in Atmospheric Research at NCAR) help teachers exploit this opportunity as well as reach out to students and
the general public. SCD's Colorado Computational Science Fair encourages high school students to utilize computing
resources beyond the capabilities of secondary schools.

This chapter documents formally organized programs. In addition, individual staff throughout NCAR serve as graduate
advisors or adjunct faculty at universities, make presentations to classes and public groups, write textbooks or textbook
chapters, judge science fairs, or tutor elementary through secondary school students in math and science.
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Community Service

Editorships Committee Service Awards and Honors

Editorships

Atmospheric Technology Division

Mike Hardesty, Associate Editor, Journal of Atmospheric and Oceanic Technology, (1994-present).

Mike Hardesty, Associate Editor, Applied Optics, (1996-present).

Dave Parsons, Editor, Journal of Atmospheric Science (November 1994-present).

Climate and Global Dynamics Division

Mark Berliner, Associate Editor, Journal of the American Statistical Association, 1996.

Gordon Bonan, Editor, Climatic Change, 1992; Associate Editor, Global Change Biology, 1994.

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

Scott Doney, Associate Editor, Reviews of Geophysics, 1997.

Peter Gent, Associate Editor, Journal of Physical Oceanography, 1992.

Filippo Giorgi, Editorial Advisor, Journal of Climate Research, 1990.

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

William Large, Associate Editor, Journal of Physical Oceanography, 1992.

Gerald Meehl, Lead Author IPCC Special Report on the Regional Impacts of Climate Change, 1997; Contributor to revised
version of "Glossary of Meteorology," T. Broccoli, Ed., January 25, 1997.

Ralph Milliff, Guest Editor, Theoretical and Computational Fluid Dynamics, 1996.

Doug Nychka, Associate Editor, Technometrics.
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Bette Otto-Bliesner, Associate Editor, Paleoclimates, 1992.

Philip Rasch, Associate Editor, Monthly Weather Review, 1994; Editorial Panel Member, Tellus, 1992.

Dave Schimel, Consulting Editor, Biogeochemistry, Ecological Applications Global Change Biology.

Kevin Trenberth, Editor, Earth Interactions, 1996.

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

Warren Washington, Editor, Climate Dynamics, 1986.

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, Co-Editor with A. J. Baird, Contemporary Hydrology, 1997; Eco-hydrology: Plants and Water in
Terrestrial and Aquatic Environments, 1997.

Environmental and Societal Impacts Group

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

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

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

Richard Katz, Editorial Board, Extremes: Statistical Theory and Applications in Science, Engineering and Economics.

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

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

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

High Altitude Observatory

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

Thomas Holzer is an Associate Editor of Journal of Geophysical Research, Space Physics, 1995-1998.

Boon Chye Low is a member of the Board of Editors of Solar Physics, 1992-1998.

Arthur Richmond is a member of the Editorial Board of the Journal of Geomagnetism and Geoelectricity, 1993-1997.

Mesoscale and Microscale Meteorology Division

Christopher Davis, Associate Editor, Monthly Weather Review, 1994-present.

Andrew Heymsfield, Editorial Board, Atmospheric Research, 1992-present.

Margaret LeMone, Co-Editor, Bulletin of the American Meteorological Society, 1994-present.

Donald Lenschow, Editorial Board, Journal of Atmospheric Chemistry, 1990-present; Editorial Board, Boundary-Layer
Meteorology, 1994- present.

Chin-Hoh Moeng, Associate Editor, Journal of Atmospheric Science, 1992-present.

Mitchell Moncrieff, Associate Editor, Quarterly Journal of the Royal Meteorological Society, 1994-present.
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Richard Rotunno, Associate Editor, Monthly Weather Review, 1991-present.

Piotr Smolarkiewicz, Associate Editor, Journal of Computational Physics, 1997-present; Editorial Board, Applied
Mathematics and Computational Science, 1997-present; Editor, Monthly Weather Review, 1994-1997.

Research Applications Program

Marcia Politovich served as associate editor of The Journal of Applied Meteorology.

Committee Service

Atmospheric Technology Division

Mike Hardesty, Chair, External Review Panel for Assessment of Edge-Technique Research, Laboratory for Atmospheres,
NASA/Goddard Space Flight Center.

Mike Hardesty, Member, International Committee on Laser Atmospheric Studies.

Mike Hardesty, Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES).

Mike Hardesty, Member, NOAA Working Group on Space-based Winds.

Peter Hildebrand, Member, U.S. Science Steering Committee, Mesoscale Alpine Project (MAP).

Peter Hildebrand, Member, Scientific Planning Group, Fronts and Atlantic Storm Track Experiment (FASTEX).

Peter Hildebrand, Member, AMS Committee on Radar Meteorology.

Tom Horst, Member, National Research Council Panel on Modernization of the Cooperative Observer Network (1996 –
present).

Greg Kok, Member, American Chemical Society

Greg Kok, Member, American Geophysical Union

Greg Kok, Member, American Meteorological Society

Greg Kok, Member, American Society for Mass Spectroscopy

Steven Oncley, Member, NCAR Geophysical Turbulence Program (GTP).

Steven Oncley, Member, Organizing Committee for GTP Workshop "Physical Reality and Numerical Simulation", Boulder,
CO, 3 - 5 September 1997.

Steven Oncley, Member, Committee on Boundary Layers and Turbulence, American Meteorological Society.

Steven Oncley, Member, Organizing Committee for 12th Symposium on Boundary Layers and Turbulence, American
Meteorological Society, Vancouver, BC, 28 July - 1 August 1997.

David Parsons, Co-Chair, International Committee on Tropospheric Profiling.

David Parsons, Technical Advisor, Working group on Profilers, Office of the Federal Coordinator.

David Parsons, Chair, Review Panel for Mesoscale Processes, Severe Storms Monograph, American Meteorological
Society.
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David Parsons, Member, ARM Open Ocean Advisory Group.

Jeffrey Keeler, Member, NEXRAD Open RDA Advisory Panel.

Larry Radke, Member, Expert Review Panel of Gulf War Health Effects (sponsored by DoD, CIA).

Ron Ruth, Member, American Meteorological Society.

Jim Wilson, Member, NOAA/NWS NEXRAD Technical Advisory Committee.

Jim Wilson, Member, NSF Facilities Advisory Council.

Jim Wilson, Chair, Review Panel for Severe Convective Systems Monograph.

Jim Wilson, Member, USWRP Quantitative Precipitation Forecasting Working Group.

Volker Wulfmeyer, Member, Working Group on Science and Data, Global Water Vapor Project of the WMO.

Climate and Global Dynamics Division

Mark Berliner, Member, American Meteorological Society Ad Hoc Committee for Statistical Education in the Atmospheric
Sciences; Elected Member, International Board of Advisors to the International Society for Bayesian Analysis.

Maurice Blackmon, Member, Climate Research Committee, National Research Council, 1997; Chair, NCAR Climate
System Model (CSM) Scientific Steering Committee, 1996; Chair, Board of Governors, Colorado Alliance for Science,
1995; Science Team Member, NASA's Clouds and the Earth's Radiant Energy System (CERES); Co-Chair, Scientific
Working Group, Atlantic Climate Change Project, 1993; Chair, Working Group on Natural Variability, Model Validation
and Climate Diagnostics, Climate System Modeling Program; Member, AMS Committee on Climate Variations, 1991;
Member, International Commission on Dynamical Meteorology; Member, IAMAP, Working Group D, Medium and Large-
Scale Dynamics.

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

Byron Boville, Co-Chair, 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, Organizaing Committee for the NATO
Advanced Study Institute on Climate Modeling, 1996; Member, CSM Scientific Steering Committee, 1996.

Grant Branstator, Member, National Research Council's U.S. Global Ocean-Atmosphere-Land System (GOALS) Panel,
1994; Member, Ad Hoc Research Priorities Review Panel of NOAA's GOALS Panel Program, 1994; Lead Convenor,
Symposium on Natural Variability, IAMAS/IAPSO Joint Assembly, 1-9 July 1997.

Frank Bryan, Member, International Association of Geodesy Special Study Group 5.173, 1995.

Scott Doney, Member, U.S. JGOFS Steering Committee, 1993; Member, U.S. WOCE Scientific Steering Committee, 1997.

Ronald Errico, Member, Organizing Committee for 3rd Adjoint Workshop; Member, Organizing Committee for Workshop
on Use of Satellite Observations in Data Assimilation.

Peter Gent, Member, CSM Scientific Steering Committee, 1996; Member, CLIVAR Ocean Panel, 1996; Member,
International WOCE Modeling Committee, 1997.

Filippo Giorgi, Co-Chair, START Committee for the Temperate East Asia region (TEACOM), 1996.

James Hack, Member, DOE Computer Hardware, Advanced Mathematics and Model Physics (CHAMMP) Science Team,
1991; Member, DOE Computational Science Graduate Fellowship Program Advisory Panel, 1990; Member, NASA FIRE-
III Science Team, 1995; Member, DOE Atmospheric Radiation Measurements (ARM) Science Team, 1991; Member, NSF
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Partnership for Advanced Computational Infrastructure (PACI) Review Panel, 1996; Co-Chair, Atmospheric Modeling
Working Group for the Climate Model System Project, 1997.

James Hurrell, Member, Great Plains Regional Center of the National Institute for Global Environmental Change; Advisory
Panel, NCEP CDAS/Reanalysis Project; Member, AMS Committee on Meteorology and Oceanography of the Southern
Hemisphere, 1995; Member, GPS/Meteorology Advisory Committee, 1995; Member, Atlantic Climate Change Advisory
Committee, 1997; Co-Chair, CSM Decadal-to-Centennial Natural Variability Working Group, 1997; Member, National
Research Council Panel on the Global Energy and Water Cycle Experiment, 1997.

Akira Kasahara, Member, Next-generation Polar-orbiting Operational Environmental Satellite System (NPOESS) Observing
System Simulation Experiment Project Advisory Committee, 1997.

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 Working Group at the
Center for Clouds, Chemistry and Climate (C4), 1994; Member, CSM Scientific Steering Committee, 1996; Co-Chair,
Anthropogenic Biogeochemistry Working Group for the Climate System Model Project, 1997; Member, Indian Ocean
Experiment (INDOEX) International Scientific Steering Committee, 1996; Member, NCAR Aerosol Panel, 1997.

Tim Kittel, Member, National Technical Advisory Committee, National Institute for Global Environmental Change
(NIGEC), Department of Energy (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 (ORNL) Distributed Active Archive Center (DAAC) User Working Group,
1997.

William Large, Chairman, International WOCE Science Steering Group, 1997; Member, NASA Scatterometer Science
Working Team, 1988; Member, NCAR CSM Principal Investigator Group, 1994; Member, NSF's Ocean-Atmosphere-Ice
Interaction (OAII) SHEBA Advisory Committee, 1996; Member, NSF Proposal Review Panel, 1997; Member, AMS
Committee on Southern Hemisphere Meteorology, 1997; Member, Weddell Sea Polyna U.S. Confirmation Committee,
1997.

Roland Madden, Member, Advisory Board for Meteorologische Zeitschrift, 1995; Committee Member, 7th International
Meeting on Statistical Climatology, 1997.

James C. McWilliams, Member, Scientific Advisory Council of NSF Climate Modeling, Prediction, and Analysis Program,
1990; Member, U.S. World Ocean Circulation Experiment Scientific Steering Committee, 1994; Member, MIT Corporation
Visiting Committee for the Department of Earth, Atmospheric, and Planetary Sciences, 1995; Member, U.S. Ocean
CLIVAR Planning Committee for NSF, 1995; Member, Jet Propulsion Laboratory Earth Science Advisory Council, 1997.

Gerald Meehl, Member, Climate System Model Investigators Group, 1994; Member, Climate Variability and Predictability
Numerical Experimentation, WCRP/CLIVAR NEG-2, 1995-97; 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, International Program Committee, Mission Earth: Modeling and Simulation for a
Sustainable Global System, SCS Western MultiConference, 1996-97; Member, Japan/U.S. Scientific Advisory Committee,
International Pacific Research Center, University of Hawaii, 1997.

Doug Nychka, Cascadia Tropospheric Ozone Peer Review Panel, 1997.

Bette Otto-Bliesner, Co-Chair, CSM Paleoclimate Working Group, 1996; Member, Paleoclimate Modeling Intercomparison
Project (PMIP), 1995.

Philip Rasch, Member, NSF Science and Technology Center for Clouds, Chemistry and Climate (C4), 1990; Head,
Chemistry Modeling Group at the NSF Science and Technology Center for Clouds, Chemistry, and Climate (C4), 1994;
Member, AMS Committee on the Middle Atmosphere, 1995; Member, NCAR Aerosol Panel, 1997.
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Dave Schimel, Convening Lead Author, Intergovernmental Panel on Climate Change (IPCC), 1994 and 1995 Reports;
Visiting Member, Graduate Faculty of 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, Committee Member, 7th International Meeting on Statistical Climatology, 1997; Committee Member, 14th
Conference on Probability and Statistics in the Atmospheric Sciences, 1997; Member, AMS Probability and Statistics
Committee, 1997.

Starley Thompson, Smithsonian National Museum of Natural History, "Forces of Change" Exhibit, 1995; Member,
Circumpolar Arctic Paleo Environments (CAPE) Steering Committee, 1995; Member, Project GLOBE Focus Group on
Scientific Visualization, 1995; Member, Committee on Transportation and a Sustainable Environment, Transportation
Research Board, National Research Council, 1994; Member, Committee on Global Environmental Change, American
Geophysical Union, 1993; Member, Electorate Nominating Committee, Section on Atmospheric and Hydrospheric Sciences,
American Association for the Advancement of Science, 1993; Member, National Science Foundation Paleoclimate of Arctic
Lakes and Estuaries (PALE) Steering Committee, 1993; Member, Committee on Glaciology of the U.S. National Academy
of Sciences Polar Research Board, 1988; Advisor, Atmospheric Sciences Guild of Sandia National Laboratory, 1992.

Kevin Trenberth, Member, NOAA Panel on Climate and Global Change, 1987, and Member, Executive Committee, 1991;
Member, ECMWF ReAnalysis (ERA) Project Advisory Group, 1993; Member, Climate Modeling Analysis and Prediction
(CMAP) Science Advisory Council, 1993; Member, Atmospheric Observation Panel for the Global Climate Observing
System, 1994; Member, COLA (Center for Ocean-Land-Atmosphere Studies) Scientific Advisory Committee, 1994, and
Chair, 1995; Council Delegate, American Association for the Advancement of Science, Section on Atmospheric and
Hydrospheric Sciences, 1993; Member, Global Ocean-Atmosphere-Land System (GOALS) Panel, 1994; Member,
International CLIVAR Scientific Steering Group, 1995, and Co-Chair, 1996; Member, Drafting group to define the
International Research Institute for seasonal to interannual climate prediction Network Consultative Group (INCG), 1997.

Harry van Loon, Member, STEP (Solar Terrestrial Energy Program) of ICSU, Working Group No. 5, Project Leader of
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.

John Weatherly, Co-Chair, CSM Polar Climate Working Group, 1996; Member, NSF Arctic System Science Advisory
Committee, 1997.

Tom M. L. Wigley, Member, United Nations Environment Program (UNEP) Scientific and Technical Advisory Panel
(STAP) of the Global Environment Facility (GEF), 1995; Member, CSM Working Group on Anthropogenic
Biogeochemistry, 1996; Member, American Geophysical Union, Atmospheric Sciences Section; Member, Climate and
Paleoclimate Committee, 1996; Member, NCAR Appointments Review Group, 1997; Member, NCAR Aerosols Project
(NAP) Steering Committee, 1997.

Robert L. Wilby, Advisor, Swedish Climate Change Research Programme (SWECLIM), 1997; Member, British
Hydrological Society, 1991.

David Williamson, Chairman, CAS/JSC Working Group for Numerical Experimentation (WGNE), 1991; Member, DOE
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Computer Hardware, Advanced Mathematics and Model Physics (CHAMMP) Science Team, 1991.

Professional Society Memberships

Barbara Bailey, American Statistical Association

Gary Bates, American Meteorological Society

Mark Berliner, American Statistical Association; American Association for the Advancement of Science; Institute of
Mathematical Statistics; International Society for Bayesian Analysis

Thomas Bettge, American Meteorological Society

Maurice Blackmon, American Meteorological Society

David Blankinship, American Meteorological Society

Gordon Bonan, American Geophysical Union

Byron Boville, American Geophysical Union; American Meteorological Society; Canadian Meteorological and
Oceanographic Society

Esther Brady, American Geophysical Union; The Oceanography Society

Frank Bryan, American Meteorological Society; American Geophysical Union; The Oceanography Society; IEEE Computer
Society

Robert Chervin, American Association for the Advancement of Science; American Meteorological Society; American
Physical Society; New York Academy of Sciences; The Oceanography Society

Anthony Craig, American Geophysical Union

William Collins, American Geophysical Union; American Meteorological Society; American Physical Society; American
Association for the Advancement of Science

Scott Doney, American Geophysical Union; The Oceanography Society; American Meteorological Society

Benjamin Felzer, American Geophysical Union; American Meteorological Society; Geological Society of America; Society
of Sigma Xi

Peter Gent, American Meteorological Society; American Geophysical Union

Filippo Giorgi, American Geophysical Union

Christian Guillemot, American Geophysical Union

James Hack, American Meteorological Society

Tim Hoar, American Statistical Association; American Meteorological Society; American Geophysical Union

Jim Hurrell, American Meteorological Society; American Geophysical Union

Jeffrey Kiehl, American Geophysical Union; American Meteorological Society

Tim Kittel, American Geophysical Union; American Meteorological Society; Ecological Society of America; International
Association for Vegetation Science
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Erik Kluzek, European Geophysical Society

Roland Madden, American Meteorological Society; American Geophysical Union

Wendy Meiring, American Statistical Association; Institute of Mathematical Statistics

Chester Newton, American Meteorological Society; American Association for the Advancement of Science; 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

David Pollard, American Geophysical Union

Jian-Hua Joshua Qian, American Geophysical Union; American Meteorological Society

Andrew Royle, American Statistical Association; Institute of Mathematical Statistics; Biometrics Society; Institute of
Mathematical Applications of Grenoble

Dave Schimel, American Geophysical Union; Ecological Society of America

Dennis Shea, American Meteorological Society

Christine Shields, American Meteorological Society

Lana Soller, Association for Women Geoscientists; American Geophysical Union; American Meteorological Society

Starley Thompson, American Association for the Advancement of Science; American Geophysical Union; American
Meteorological Society

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

Warren Washington, American Association for the Advancement of Science; American Geophysical Union; American
Meteorological Society

John Weatherly, American Geophysical Union

David Williamson, American Meteorological Society

Environmental and Societal Impacts Group

John Firor, Fellow of the American Meteorological Society (AMS).

John Firor, Fellow, American Association for the Advancement of Science (AAAS).

Michael Glantz, Chairman, Steering Committee for the Global Terrestrial Observing System (GTOS) of the
FAO/UNEP/WMO/ICSU (June 1996-present).

Michael Glantz, Honorary Editorial Advisory Board, Encyclopedia of Life Support Systems (EOLSS) (February 1996-
present).

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

Michael Glantz, US Representative, Trade Convergency Climate Complex International Network (TC3Net). Also on
Regional Coordinating Committee of TC3Net (January 1997-present).
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Michael Glantz, Advisor, Indochina Global Change Network (IGCN) (1997-2000).

Michael Glantz, Organizing Committee, international conference on Environmental Indices: Systems Approach and
Applications, held July 1997 in St. Petersburg, Russia.

Michael Glantz, Member of the Independent Commission on Environmental Education, a program of the George C.
Marshall Institute (1996-1997).

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.

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

Linda Mearns, 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 of National Academy of Sciences/National Research Council Panel on the Human Dimensions
of Seasonal-to-Interannual Climate Variability (1997).

Roger Pielke, Jr., Member of the Committee on Societal Impacts, American Meteorological Society (1996-present).

Roger Pielke, Jr., Member, Panel on Risk, Vulnerability, and the True Costs of Coastal Hazards, The H. John Heinz III
Center for Science, Economics, and the Environment (1997-present).

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

Roger Pielke, Jr., Member, Science Steering Committee, U.S. Weather Reserach Program (1997-present).

Roger Pielke, Jr., Member, Workshop Organizing Team, U.S. Weather Research Program, Workshop on Hurricane
Landfall (June 1997).

Roger Pielke, Jr., Member, National Weather Service Disaster Survey Team on Flooding of the Red River of the North
(May 1977).

Roger Pielke, Jr., Member, Program Committee, Southeast Regional Workshop on Climate Variability and Water
Resources (March 1977).

High Altitude Observatory

Tom Bogdan is a member of the Solar Magnetism Initiative (SMI) Steering Committee; 1996-present.

Tim Brown serves on the Big Bear Solar Observatory Users Committee, 1997.

Tim Brown serves on the NSO Users Committee, 1997-2000

Barbara Emery serves on the Information Systems and Science Operations (ISSO) Management Operations Working Group
(MOWG), NASA, 1997-present.

Barbara Emery is an ex-officio member of CEDAR Science Steering Committee, 1987-present.
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Barbara Emery serves on the Ionosphere-Thermosphere-Mesosphere-Stratosphere Subgroup of the NASA Space Physics
Data System (SPDS), 1994-present.

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

Peter Gilman serves on the GONG Scientific Advisory Committee, 1985-present.

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

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

Maura Hagan serves on the NASA/NRC Committee of Solar Terrestrial Research, 1996-1999.

Maura Hagan serves on the CEDAR Science Steering Committee, 1997-2000.

Maura Hagan is a co-chair of the Scientific Committee on Solar-Terrestrial Physics subgroup for Planetary Scale Mesopause
Observing System (PSMOS), 1996-1997.

Thomas Holzer serves on the Scientific Advisory Committee of the Max-Planck-Institut für Aeronomie in Lindau,
Germany, 1996-1998.

Thomas Holzer serves as chair of the Cosmic and Heliospheric SR & T Review Panel at NASA, 1997.

Thomas Holzer is a member of the Scientific Advisory Committee of the Max-Planck-Institut für Aeronomie in Lindau,
Germany, 1996-1999.

Thomas Holzer serves as a member of the Council of the Solar Physics Division of the American Astronomical Society,
1996-1997.

Michael Knölker is a member of the Association of Universities for Research in Astronomy (AURA) Observatory Visiting
Committee (OVC), 1996-present.

Michael Knölker is a member of the Solar Magnetism Initiative (SMI) Steering Committee, 1995-present.

Bruce Lites is a member of the NASA Solar-B Science Definition Team, 1994-1997.

Bruce 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 MacGregor is Chairman of the Scientific Organizing Committee for the European Southern Observatory, 1996-1997.

Arthur Richmond is a member of the Groupe International de Recherche en Geophysique Europe Afrique (GIRGEA), 1995-
present.

Arthur Richmond is a member of the Scientific Advisory Committee at Oersted Satellite, 1995-present.

Raymond Roble serves on the Advisory Board at the Geophysical Institute at the University of Alaska, 1985-present.

Oran Dick White serves on the SunRISE Precision Solar Photometric Telescope (PSPT) Steering Committee, 1992-present.

Oran Dick White serves on the NOAA Solar Prediction Panel, 10 Sep. 1997.

Mesoscale and Microscale Meteorology Division

N. Andrew Crook, External Advisory Panel for the Center for Analysis and Prediction (CAPS), 1996-present.
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Christopher Davis, U.S. Weather Research Program Prospectus Development Team #8, 1996; Chair, AMS Mesoscale
Committee, 1993-1996.

James Dye, AGU Committee for Atmospheric and Space Electricity, 1993-present.

Robert Gall, Fronts and Atlantic Storm Track Experiment (FASTEX) Science Steering Group, 1995-1997.

Wojciech Grabowski, AMS Cloud Physics Committee, 1995-1998.

Jackson Herring, American Physical Society Fellowship Committee, 1996-1999.

Andrew Heymsfield, Indian Ocean Field Experiment (INDOEX) U.S. Steering Committee, 1997-present.

Joseph Klemp, AMS Publications Commission, 1987-1998; AMS Information Systems Committee, 1994-1998; Comparison
of Mesoscale Prediction and Research Experiment (COMPARE) Planning Committee, 1990-1997; U. S. Weather Research
Program Scientific Advisory Committee, 1995-present; COMET Scientific Review Panel, 1995-1998.

Margaret LeMone, National Academy of Sciences, Board of Atmospheric Sciences and Climate (BASC), 1992-1996; U. S.
Weather Research Program Scientific Advisory Committee, 1997-present.

Donald Lenschow, AMS Committee on Laser Atmospheric Studies, 1997-present.

Mitchell Moncrieff, Atmospheric Radiation Measurement (ARM) Tropical Western Pacific Advisory Committee, 1993-
present; Maritime Continent Thunderstorm Experiment (MCTEX) Steering Committee, 1993-present; Cloud Sat Science
Team, 1995-present; World Climate Research Program (WCRP)/Global Energy and Water Cycle Experiment (GEWEX)
Scientific Steering Group, 1997-present; Cooperative Institute for Mesoscale Meteorological Studies (CIMMS) Advisory
Board, 1997; COARE98 Conference Organizing Committee, 1997; IUGG99 Conference Co-Convener, 1997-1999.

Chris Snyder, AMS Committee on Atmospheric and Ocean Fluid Dynamics, 1995-present; Fronts and Atlantic Storm Track
Experiment (FASTEX) Science Steering Group, 1995-1997; NSF/NASA Review Panel for USWRP Proposals, 1997.

Research Applications Program

Dan Breed, served as manager of the Program for the Augmentation of Rainfall in Coahuila, Mexico.

Barbara Brown, served as chairman of the American Meteorological Society Committee on Probability and Statistics in the
Atmospheric Sciences. She also chaired the Program Committee for the 14th Conference on Probability and Statistics in the
Atmospheric Sciences, and was a member of the Program Committee for the 7th International Meeting on Statistical
Climatology. In addition, Barbara was scientific mentor for UCAR SOARS student Lacey Holland during the summer of
1997.

Michael Dixon, was a reviewer for the manuscript "The Storm Cell Identification and Tracking (SCIT) Algorithm" for
Weather and Forecasting.

Martha Limber, was a member of a career workshop panel for the University of Colorado, Boulder Mathematics
Department.

Tenny Lindholm, organized and led a turbulence workshop in February which included about 110 participants from all
corners of the aviation industry, national and international.

Marcia Politovich, served on the COMET Advisory Panel and on the organizing committee for the American
Meteorological Society Cloud Physics Committee and Cloud Physics Conference. She was an advisor for the FAA InFlight
Icing Steering Committee and participated in the FAA InFlight Icing Steering Committee Task 1B Working Group, as well
as the WMO World Weather Research Program InFlight Icing Advisory Group. Marcia also served as co-mentor for UCAR
SOARS program student Lacey Holland from the University of Oklahoma.
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Thomas T. Warner, served as member of the University of Oklahoma CAPS external advisory committee.

James Wilson, served as member of the NEXRAD Technical Advisory Committee, the National Science Foundation
Facilities Advisory Committee, the USWRP Quantitative Precipitation Forecasting Working Group, and the NCAR
Appointment Review Group (ARG). He also was chairman of the Chapter Review Panel for the Severe Storms Monograph.

Scientific Computing Division

Brian Bevirt is a member of the Association for the Advancement of Computing in Education. He teaches Technical Writing
at the University of Colorado Division of Continuing Education. He also gave an invited presentation to the Rocky
Mountain Chapter of the Society for Technical Communication (STC).

Bill Buzbee, Ph.D, serves on the Minnesota Supercomputing Institute's External Advisory Board. He is on the review team
for the National Centers for Environmental Protection (NCEP), Central Operations (NCO). He is a member of ACM, IEEE
and the IEEE subcommittee on Supercomputing (SIAM), and the American Meteorological Society (AMS). He is also on
the advisory board of RCI, Ltd., an international consortium of leading-edge users and vendors of High Performance
Computing. He is listed in Who's Who in Science and Engineering and is currently listed in American Men and Women of
Science.

Ginger Caldwell is a Member of the Association of Computing Machinery (ACM) and the American Management
Association. She is also a member of the Supercomputing '97 Education Program Committee.

Fred Clare is a member of the ACM, SIGGRAPH, and the IEEE Computer Society.

Rachelle Daily serves as Secretary, Executive Board, IEEE Computer Society, Mass Storage Technical Committee.

Sally Haerer served on: Supercomputing '96 Executive Committee - Technical Papers and Invited Speakers Chair; Parallel
Tools Consortium Steering Committee; Cray User Group Board of Directors and Advisory Council - Vice President; is a
member of IEEE Computer Society; and is a Program Committee Member of IAI Workshop, Boulder.

Roy Jenne continues to serve on the following advisory panels: Academy CES satellite committee; Advisory Panel for
Goddard DAAC (Data System); and the Science Council for Earth Sciences for USRA (University Space Research
Association) (through November 1999). He also chaired Negotiations on Working Group VIII Data Exchange, August 1996;
is Head of US side of US-Russia data exchange under Working Group VIII bilateral (1980-1996).

Jeff Kuehn is Chair, Special Interest Committee for Performance and Evaluation, Cray User Group, Inc. (elected); Advisory
Council Member, Cray User Group, Inc. (appointed); Steering Committee Member, Parallel Tools Consortium (appointed);
(Association for Computing Machinery) Usenix Association.

Lynda Lester is the Editor of "CUG.log," the international newsletter of the Cray User Group (CUG), and is secretary of the
CUG Advisory Board. She gave an invited presentation at Colorado State University on how to edit and manage
publications on the web. She is a member of the Society for Technical Communication (STC), for whom she hosted two
chapter meetings and gave one presentation at NCAR. She also won an STC "Award of Merit" for SCD's web newsletter,
"SCDzine."

Bernie T. O'Lear was chair of the Mass Storage Systems Technical Committee for the IEEE Computer Society until August
1997. He received the IEEE Computer Society's "Golden Core Member" Award. The Golden Core Members consist of
approximately 500 people who have served the society in significant ways throughout its 50 years. Bernie O'Lear has also
participated in the First IEEE Metadata conference as a member of the conference committee and Registration Chair. He has
also been appointed to the 1997 UCAR Grievance Panel.

The Network Engineering and Technology Section (NETS) participated in the vBNS Technical Coordination Committee
and the Westnet Steering Committee.

Awards and Honors
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Atmospheric Technology Division

Mitch Randall, Eric Loew, and Joe Vinson received the 1996 NCAR Technology Advancement Award for their
development of the PIRAQ and VIRAQ Radar Signal Processing Systems.

Mitch Randall and Eric Loew were awarded a U.S. Patent in FY 1997 on their PIRAQ radar signal processor card for use in
personal computers.

Larry Radke received a group achievement award for First ISCCP Regional Experiment Phase II (FIRE-II) Science and
Operations Team from NASA Langley Research Center.

Climate and Global Dynamics Division

Mark Berliner, Elected Fellow of the American Statistical Association

James Hurrell, Winner, UCAR Outstanding Publication Award, 1997.

Warren Washington, Inducted into the National Academy of Sciences Portrait Collection of African Americans in Science,
Engineering, and Medicine, 1997

Warren Washington, Department of Energy Biological and Environmental Research Program Exceptional Service Award
for Atmospheric Sciences, 1997

Research Applications Program

Jeffrey Cole, received an NCAR/RAP Incentive Award for implementation and installation of Weather Support to Deicing
Decision Making (WSDDM) system snowgauge network at LaGuardia, JFK, Newark, and Chicago airports.

Mesoscale and Microscale Meteorology Division

N. Andrew Crook, UCAR Outstanding Performance Awards: Outstanding Publication Award, Nomination.

Andrew Heymsfield, UCAR Outstanding Performance Awards: Outstanding Publication Award, Nomination.

Margaret LeMone, elected to the National Academy of Engineering.

Larry Miloshevich, UCAR Outstanding Performance Awards: Outstanding Publication Award, Nomination.

Chin-Hoh Moeng, Meisinger Award, AMS.

Piotr Smolarkiewicz, Excellent Editor, Monthly Weather Review.

Juanzhen Sun, UCAR Outstanding Performance Awards: Outstanding Publication Award, Nomination.

Morris Weisman, UCAR Outstanding Performance Awards: Education Award, Nomination.

NCAR | UCAR | NSF | NCAR FY96 ASR | NCAR FY97 ASR
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NCAR Science Highlights

Below are selected highlights from the NCAR divisions and programs. For a full description of NCAR's FY1997 science
highlights, please follow the divisional links.

Atmospheric Chemistry Division
EXPRESSO

ACD, in cooperation with scientists from several other American and European institutions (including the Aerology
Laboratory of CNRS, Toulouse, France), successfully completed the EXPRESSO field campaign in the Congo and the
Central African Republic. Ground based and airborne instrumentation provided unique information on the chemical
composition of the lower atmosphere in this tropical region. High ozone production rates were recorded during the biomass
burning season. The meteorological situation showed to be more complex than believed earlier, with strong mixing between
the Harmattan and the monsoon layers. Field data are being analyzed.

MOZART Model

ACD completed the first version of a global three-dimensional chemical transport model (called MOZART). This model
provides the global distribution and budget of approximately 50 chemical compounds involved in the chemistry of
tropospheric ozone. A regional model, using a similar chemical scheme, is being developed and the first version will soon be
completed.

Atmospheric Technology Division
GPS Dropsonde Development

In 1997 ATD's Surface and Sounding Systems Facility (SSSF) completed the development and testing of an advanced,
lightweight, high-resolution dropsonde using Global Positioning System (GPS) wind-finding technology and state-of-the-art
sensors. The new GPS Dropsonde was used operationally for the first time in two major research roles: in the Fronts and
Storm Track Experiment (FASTEX) conducted over the North Atlantic in winter 1997, and in hurricane field studies carried
out by NOAA. The development of the new system was funded jointly by ATD, NOAA, and the German Aerospace
Research Establishment (DLR).

The task of developing the GPS Dropsonde was especially challenging. The specifications required, among other things, that
the new sonde be capable of being launched from high-altitude, fast, jet aircraft, and that the system be able to acquire data
from four sondes in the air at the same time. The requirements demanded high accuracy, precision, and resolution in the
measurements under extreme environmental conditions of shock, vibration, and cold. The sonde had to be small, extremely
light, and, most importantly, cheap, since it is expendable and is used in large quantities.
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https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/asr/ASR97/cgd
https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/esig/ASR97
https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/asr/ASR97/hao
https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/asr/ASR97/mmm
https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/asr/ASR97/rap
https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/asr/ASR97/scd
https://web.archive.org/web/20150907181614/http://www.ncar.ucar.edu/asr/ASR97/index.html
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In its first field application, the FASTEX program (see below), the new GPS Dropsonde demonstrated that it offers the
atmospheric science community unprecedented accuracy and resolution in vertical profiles of wind and PTH (pressure,
temperature, and humidity). Measurements are obtained at intervals of 0.5 s, which corresponds to an average vertical
resolution of 7 m (even better at lower altitudes close to the surface). This high resolution compares with the 60-s (LORAN)
and up to 240-s (Omega) resolutions of the older LD2 sonde. Furthermore, the new system allows highly detailed
measurements all the way down through the boundary layer to the surface.

The use of the new GPS Dropsonde in NOAA's hurricane research and reconnaissance operations has dramatically improved
observing capabilities. The old NOAA Omega dropwindsonde (ODW) system had serious limitations (low vertical
resolution, no winds in the boundary layer, and poor performance in bad weather) which restricted the use of the system to
providing information only on the large-scale synoptic environment of the storm. The new GPS Dropsonde not only solves
these problems, but for the first time allows measurements in the highly turbulent eyewall environments of hurricanes.
Drops during August-September 1997 into the eyewall regions of Hurricanes Guillermo and Erika resulted in detailed wind
and PTH profiles all the way to the surface. Maximum wind speeds of almost 150 knots were measured. These new
capabilities are having a major impact on NOAA's hurricane research and reconnaissance programs, and are expected to lead
to more accurate hurricane advisories and warnings.

Fronts and Atlantic Storm Track Experiment (FASTEX)

This international program was by far ATD's most challenging field deployment during the year. FASTEX was focused on
studying the mesoscale structure of winter cyclones developing over the North Atlantic ocean and the relationship between
cyclone intensification and upstream precursors embedded in the large-scale flow. ATD's role in the program was extensive:
it supported both the airborne and surface portions of FASTEX observing operations, as well as computing network and
communications activities at the main control center in Shannon, Ireland. The newly developed NCAR GPS Dropsonde was
used for the first time on two NOAA aircraft (the G-IV and a WP-3D) as well as on an NCAR-leased Lear 36 aircraft. A
total of 750 sondes were dropped during the experiment, with a data-capture rate of over 90% being achieved by the end of
the program. The high-resolution, highly mobile vertical soundings from the airborne GPS Dropsondes allowed PIs to study
target areas where small analysis errors were expected to most significantly affect predictions, or where cyclones were in
early development stages.

ATD also operated an Integrated Sounding System (ISS) on board each of two research ships. The two ISS systems
provided wind, temperature, and humidity profiles and surface meteorological measurements to document atmospheric
boundary-layer structure and to help characterize surface fluxes on both sides of fronts at the surface.

The NCAR/NSF Electra aircraft, equipped with the ELDORA Doppler radar and a variety of microphysical and other
sensors, was used by a group of NCAR, university, and French PIs to map mesoscale structures of mature or deepening
cyclone systems. The rapid-scanning abilities of ELDORA helped document the turbulent ascent and descent of air in
shallow rain showers associated with cold and warm frontal systems.

Also flown on the Electra during FASTEX was the Weather Avoidance Radar Data System (WARDS), newly developed by
ATD. The WARDS surveillance display allowed investigators to see convective bands ahead of the aircraft, and thus helped
them to design and refine flight patterns for optimal ELDORA data collection.

Climate and Global Dynamics Division

Completion of a 300-year simulation with the initial version of the Climate System Model (CSM), in which there are no
significant drifts in the surface temperatures.

https://web.archive.org/web/20150907181614/http://www.cgd.ucar.edu/asr97/csmfigure3.html
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Analysis of Nimbus-7 earth radiation budget data has shown that there is a global signature for enhanced shortwave cloud
absorption. This signature appears in the ratio of the visible to near infrared cloud albedo. Analysis of the Atmospheric
Radiation Measurement (ARM) program data confirms the existence of enhanced shortwave cloud absorption.

Environmental and Societal Impacts Group
Katz and the late Allan Murphy (University of Oregon) (editors) had their book published in FY97 on the Economic
Value of Weather and Climate Forecasts (Cambridge University Press). This book is the first unified treatment of the
economic value of weather and climate forecasts. It is a unique resource and provides a comprehensive synthesis of the
literature on this subject. The individual chapters present detailed analyses of weather prediction (from a few hours to
seasons ahead), forecast verification, and various approaches to assessment of forecast value. A wide range of value
assessment methods, from descriptive to prescriptive, are also treated. The project was multidisciplinary in nature,
including authors from meteorology, statistics, psychology, and economics.

Glantz organized and convened the ASP Summer Colloquium: A Systems Approach on ENSO: Oceanic, Atmospheric,
Societal, Environmental, and Policy Perspectives 20 July - 1 August 1997 in Boulder. The colloquium merged
disciplinary expertise with multidisciplinary interests to provide a broad understanding of ENSO as a system. The
colloquium gathered together approximately 30 graduate students and a team of ENSO experts from around the world
for this two-week event. It addressed the history, theory, modeling, observational aspects, ecological and societal
impacts, and forecasting related to ENSO events.

Daily events at the colloquium were placed on the World Wide Web in near real-time. CATHALAC (Centro del Agua del
Trópico Húmedo para América Latina y el Caribe) assisted with the Spanish translations of colloquium abstracts, since
information presented at the colloquium were of great interest to researchers in Spanish-speaking countries, many of which
are greatly affected by El Niño events.

High Altitude Observatory
Using state-of-the-art observations delivered by the HAO/NSO Advanced Stokes Polarimeter, Bruce Lites, Andrew
Skumanich, and Valentin Martinez Pillet (Instituto de Astrofisica de Canarias) recently completed an unprecedented
observational study of small-scale emerging magnetic flux. These data provide the most complete and accurate
observational description to date of newly emerging vector magnetic fields. Their analysis shows that coherent magnetic
field systems erupt through the visible solar surface at equipartition field strengths, oriented parallel to the solar surface. As
individual elements of magnetic flux migrate away from the emergence zone, they reorient themselves to lie perpendicular
to the solar surface. In so doing their field strength increases into the kiloGauss range, which is more typical of mature
small-scale magnetic flux features.

Paul Charbonneau and Steve Tomczyk, together with Jesper Schou (Stanford University) and Michael Thompson (Queen
Mary and Westfield College), have analyzed data obtained during the first two years of LOWL observations in order to infer
the rotational properties of the deep solar core. By applying the technique of Genetic Forward Modeling (previously
developed at HAO by Charbonneau, Tomczyk, and collaborators) to the LOWL p-mode frequency splitting measurements,
they have derived the best available picture of how the innermost portion of the Sun's radiative interior rotates. Their results
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indicate that the rotation of the solar core can be characterized as uniform (with 20% accuracy) down to a depth of 0.2 solar
radii. They can also rule out departures from solid body rotation by a factor of two or more at depths between 0.1 and 0.2
solar radii.

Mesoscale and Microscale Meteorology
Analysis of measurements by Lynn Russell (ASP) and Donald Lenschow from a Lagrangian experiment carried out by the
NCAR C-130 aircraft during the Aerosol Characterization Experiment (ACE-1) southwest of Tasmania, Australia, shows
that exchange of air can occur in both directions across the top of the boundary layer even in clear air (see figure). Figure
Legend: Schematic of the two-layered structure observed during ACE-1 with the NCAR C-130 aircraft. Transport
(entrainment fluxes) occurred in both directions between the boundary layer and the overlying "buffer layer," even in
absence of clouds. They demonstrated this primarily by using aerosol and dimethyl sulfide as tracers of vertical transport.
The air above the boundary layer was intermittently turbulent due to wind shear, but was still distinctly different from the
boundary layer. This process has important implications in understanding the evolution of trace constituents in the marine
boundary layer.

Scientists within the Mesoscale Prediction Group of the MMM Division are developing a variational data assimilation
system based on MM5. During the last year, development of the tangent linear and adjoint of a "dry" version of MM5 was
completed; these models were released to the users community. Although still incomplete, this primary version of the MM5
variational data assimilation system already offers the possibility of performing minimization in a twin experiment
configuration and carrying out useful sensitivity experiments (see figure). A tutorial was offered at the time of the release
and was attended by more than 30 interested users from NCAR and the university community.

Research Applications Program
Completion of Hong Kong Windshear and Turbulence Warning System (WTWS) for Hong Kong's New
Airport.

The WTWS System was accepted by the Hong Kong Government on 17 July 1997, after 44 months of research and
development. The $16 million project included basic and applied research on wind flow over Hong Kong's rugged
terrain, a scientific field study, warning system concept and feasibility studies, system design, construction,
implementation and training. The program was managed by B. Donaldson, Weather Information and Technologies,
Inc. (WITI), R. Wagoner and W. Mahoney, both of NCAR/RAP. See Hong Kong Operational Windshear Warning
System (OWWS) Completion, Section VI.

The Demonstration of the Weather Support to Deicing Decision Making (WSDDM) at New York LaGuardia
and Chicago O'Hare Airports.
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WSDDM is a real-time weather system designed to improve decision making at airports during winter storms. Snowfall and
weather information are used by ground personnel conducting aircraft deicing operations, airline station control managers
and dispatchers coordinating flights, airport managers coordinating runway plowing activities, and air traffic managers
involved with gate hold programs. WSDDM provides decision makers with the information needed to anticipate both the
onset and termination of snow at the aiport and surrounding regions, its intensity, and water content.

The WSDDM System was demonstrated to a variety of users at LaGuardia Airport in New York, and O'Hare Airport in
Chicago. New York users included Delta Airlines, USAIR Airlines, and New York TRACON. In Chicago, United and
American Airlines had displays. The system required the use of 25 workstations and displays at 8 user sites.
Communications were designed and implemented by T. Hofmeister, F. Hage and R. Tescher and required the use of 56 kB
dedicated phone lines and local networks all linked and working together. All the users were able to access workstations
independently with no degradation of performance during high weather demand periods.

An important aspect of the system is the ability to rapidly loop the radar data in order to visually examine snowband motions
and growth or decay trends. The response of the system to user commands was excellent, with new loops or reflectivity
images appearing typically within a second or two of selection.

This network is one of the most complicated ever set up at RAP. The WSDDM System is managed by R. Rasmussen. See
Operational Evaluation of the Weather Support to Deicing Decision Makers in Chicago and New York, Section XIV for
more information.

Scientific Computing Division
NCEP/NCAR Global Atmospheric Reanalysis Project

The NCEP/NCAR Global Atmospheric Reanalysis Project is an effort to reanalyze a long period of historical data using a
single state-of-the-art atmospheric model. Previously existing collections of analyzed data result from operational
procedures that are scheduled to produce the highest quality forecasts on a fixed near-real-time schedule. Artificial
anomalies in the data time series can occur when the models are changed to improve forecast capability. Furthermore, under
the time constraints, only rapidly available non-delayed data are used. The Reanalysis Project is a major effort designed to
overcome these limitations in the operational analyses.

This project is a cooperative effort between NCAR's Data Support Section (DSS) and the National Centers for
Environmental Prediction (NCEP) of NOAA. NCEP is responsible for the numerical analyses of the data, while the DSS is
responsible for the majority of input data collection and preparation and output data archiving and distribution. This project
is a good example of interagency cooperation to achieve a mutually beneficial scientific goal.

In general, the project goal is to reanalyze the previous 50 years of atmospheric data. Over 40 years are now completed. The
project is described in the Bulletin of the American Meteorological Society (BAMS), March 1996. A near final draft of the
BAMS article is available online, and less detailed information concerning the project and model description, and project
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status is also online.

The complete output archive is approximately 54 GB of data per year and contains many subset data products. Various
resolutions are also available beginning with 4x daily temporally, approximately 2.0 degrees horizontally, and 28 levels
vertically. In many ways this scientific data collection is unmatched by any other at this time.

All reanalysis data products are available from the NCAR MSS for users with NCAR computing accounts at no cost, and
they can be provided to other users at the minimal cost of copying the data to magnetic media. Software to access the data
and information on how to order the reanalysis data are available online. The wide distribution of reanalysis data is
enhanced by a set of annual CD-ROMs. The CD-ROMs contain the most popular reanalysis data products and necessary
software to read and display the data. Below is an example of two-meter-height air temperature (degrees Kelvin) data from
0Z, 15 December, 1996, taken from the CD-ROM and illustrated (with reduced resolution here) using the GrADS display
software.

 
Low-resolution sample of visualized data from reanalysis CD-ROM

The NCEP/NCAR reanalysis dataset is proving to be popular. During 1997, average monthly statistics show that the archive
on the NCAR MSS has about 10 unique users, accessing over 1000 files containing about 300 GB of data. Data usage
delivered by CD-ROMs and magnetic media are not included in these statistics. Overall, 1150 CD-ROMs have been
distributed to fulfill 450 requests, and about 150 orders have been served with magnetic tape media.

Other organizations within NOAA are also distributing the reanalysis data and providing some interesting real-time access
and displays using the web. One such site is provided through the NOAA-CIRES Climate Diagnostics Center. Here a web-
based atlas allows anyone to access and visualize many different data products.

Many scientific evaluations of the NCEP/NCAR reanalysis archive have been completed, and many more will take place in
coming years. An example of the level of scientific interest was demonstrated at the October 1997 International Workshop
on Reanalysis in Silver Spring, MD, sponsored by the International Global Energy and Water Cycle Experiment (GEWEX)
Project office. Here the NCEP/NCAR reanalysis was a central topic of many presentations. The workshop agenda
emphasizes how reanalyses can be applied to a wide range of scientific investigations.
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More information related to the NCEP/NCAR Global Atmospheric Reanalysis Project appears in the FY97 SCD Research
Data report.
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Director's Message

FY-1997 was a very busy year for ACD staff. A major field campaign (EXPRESSO) conducted in the Central African
Republic and in the Congo, initiated and organized by ACD jointly with CNRS in France, was successfully completed. The
purpose of the project was to better characterize and quantify biogenic emissions from the savanna and the tropical forest
and their role in the formation of photochemical oxidants. Biosphere-atmosphere fluxes of trace gases were also measured in
western US forests as part of the North American Research Strategy on Tropospheric Ozone (NARSTO). ACD staff
participated in several other field campaigns including the POLARIS mission organized by NASA to examine chemical and
dynamical processes in the Arctic stratosphere, and the NOAA-led North Atlantic Regional Experiment (NARE) to assess
the export of tropospheric ozone and its chemical precursors from the North American continent to the Atlantic Ocean.

During the past year, however, emphasis was deliberately placed on the analysis of data collected during previous field
campaigns (including the Aerosol Characterization Experiment (ACE-1); the NASA's DC-8 SUCCESS project; the NASA
TOTE/VOTE field campaign; the NCAR-led STERAO-A campaign; the PEM-tropics mission; the SOS Formaldehyde
Intercomparison Study, etc.). Several exciting results, obtained during these field projects, are highlighted in the following
sections of this Annual Scientific Report.

Other accomplishments by ACD staff and visitors include the development of new state-of-the-art instrumentation: for
example, an automatic spectrometer is providing high resolution infrared observations from Thule, Greenland, as part of the
Network for Detection of Stratospheric Change (NDSC); a tunable diode laser (to measure CO and N2O), as well as a four-
channel instrument (to measure nitrogen oxides and ozone) were developed to fly on high altitude aircraft (NSF/NCAR
WB57). The development of an instrument for the measurement of acetone using chemical ionization mass spectrometry has
also been initiated. At the same time, the modeling group has completed the development of global and regional chemical
transport models, which will be very useful for the interpretation of field measurements.

ACD continues to put emphasis on laboratory kinetics. The focus in 1997 has been on the analysis on oxidation mechanisms
for several organic compounds, and on the characterization of several heterogeneous reactions. As a service to the
community and as a contribution to the International Global Atmospheric Chemistry (IGAC) Project, ACD is leading a
series a planned laboratory experiments to evaluate current analytical methods used to measure hydrocarbons in the
atmosphere.

As part of the NASA Earth Observation System, ACD is contributing to the development of a Canadian space-borne
instrument (MOPITT) aimed at measuring carbon monoxide and methane in the troposphere. This instrument is expected to
be launched on the AM-1 satellite in mid-1998. ACD staff is developing retrieval algorithms, as well as an airborne version
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of MOPITT. ACD staff are also directly involved in the design of the HIRDLS instrument aimed at measuring from space
various chemical compounds in the stratosphere and upper troposphere.

Finally, during 1997, a large planning effort has been performed by the Division. A three-day retreat as well as several
related planning meetings took place, and led to the completion of a strategic and an implementation plan for the next five
years. The role of junior scientists in future ACD activities has been emphasized, and several activities are being planned
under their leadership and responsibility.

Guy Brasseur
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Director's Message

 William A. Cooper

The ASP mission, broadly defined, is to help NCAR (and the scientific communities it serves) prepare for the future. We
work in support of other NCAR units to encourage the development of young scientists in the field of atmospheric science,
to direct attention to timely scientific areas needing special emphasis, to help organize new science initiatives, to support
interactions with universities, and to promote continuing education at NCAR.

The most important component of our program is the postdoctoral fellowship program, which has been a part of NCAR for
more than thirty years and has brought more than 340 postdoctoral scientists to NCAR. Each year between 10 and 15 new
postdoctoral scientists come to NCAR, usually in two-year appointments. They conduct their research in collaboration with
NCAR scientists and work in all areas in which NCAR is involved. NCAR benefits from continuous contact with some of
the brightest and most promising young scientists in our field and from the lasting associations that result. The postdoctoral
scientists benefit from the opportunity to work with NCAR scientists, from exposure to the breadth of science at NCAR, and
from the independence they are encouraged to develop. Many former fellows now occupy prominent positions at UCAR
universities or at NCAR, and many present collaborations between NCAR and university scientists derive from associations
that developed in the postdoctoral program.

The ASP also promotes the examination of research areas that merit special emphasis, either because they are particularly
timely or because they seem under-emphasized relative to their importance. This is accomplished primarily by convening
workshops and supporting appropriate visitors. As part of this effort, ASP hosts an annual summertime colloquium that
brings graduate students to NCAR for an intensive set of lectures presented by selected scientists from within and outside
NCAR. Last summer the topic was A Systems Approach to El-Niño/Southern Oscillation; the topic next summer will be
Hurricanes at Landfall.

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.

The ASP also includes: the NCAR Graduate Fellowship program, 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; a Visiting Scholars Program that supports
visits by NCAR scientists to UCAR affiliate universities; and a visitor program.

For more information on the ASP mission and plans, see the ASP Strategic Plan.
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Director's Message

ATD Director's Message

Dr.
David
Carlson

In 1997 ATD again achieved a number of successes in the development and operation of observing facilities for
important atmospheric research studies, despite the usual budget stringencies. Notable among these
accomplishments were the completion of development and successful deployment of the GPS Dropsonde system,
and the deployment and operation of a large variety of ATD observing and data-support facilities during the Fronts
and Atlantic Storms Experiment (FASTEX), conducted over the North Atlantic during January-February. The latter
field program required extensive support from every group within ATD.

ATD's overall aim is to provide comprehensive, high-quality observational support for various important atmospheric
research studies, especially those conducted under the auspices of named U.S. research programs. The division works
closely with NSF, universities, other NCAR divisions and federal agencies to ensure that its current facilities and plans
provide for the observing support most needed by the scientific community.

As an important component of the National Center, ATD is the focal point for the more complex platforms and instruments
that are needed by many scientists but that can only be developed and operated by a sizeable team of technical staff. ATD’s
current observing systems include research aircraft, remote sensing systems, atmospheric sounding instruments, automated
surface systems, and interactive computing facilities. These facilities are developed, deployed, and operated by ATD’s
skilled and dedicated staff of scientists, engineers, programmers, and technicians. Joint development programs are routinely
undertaken in collaboration with NCAR divisions, universities, and other research organizations.

The ATD technical staff assists facility users in experimental design and planning for field programs, in sampling and
measurement techniques, and, in some instances, in the design and fabrication of special equipment. Field data are quality
assured before distribution to users. Assistance in data analysis is also frequently provided.

ATD tries to maintain a broad complement of versatile observing systems to better serve atmospheric research studies
covering a wide range of topics. Lately, remote sensing and sounding from mobile platforms (mostly aircraft) have received
special attention, as has the development of better capabilities for measuring water vapor. Details about these new
development thrusts are included in later sections of this report.

More information about ATD and its observing facilities may be found on the ATD Website at http://www.atd.ucar.edu, and
on-line forms for requesting the use of these facilities are available at http://www.atd.ucar.edu/dir_off/requests.html.

Comments and suggestions from interested readers on this report or on ATD’s program are highly welcome. Please address
them to Dave Carlson at dcarlson@ucar.edu.
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Division Director's Message

Maurice Blackmon, Climate and Global Dynamics Division Director

This has been another year of major accomplishment for the Climate and Global Dynamics Division (CGD). CGD scientists
have completed a 300-year control run using the first version of the Climate System Model (CSM) and made the data
available to the community. CGD scientists have also completed a 125-year run in which carbon dioxide was prescribed to
increase at 1% per year. The monthly averaged data from that run is also available to the community. Nearly 20 papers
describing the CSM and its simulation characteristics have been submitted to the Journal of Climate, and they will hopefully
appear in the April or May, 1998, issue.

In the last year, a Scientific Steering Committee has been appointed to guide the development and use of CSM. Eight
working groups have been formed with foci ranging from model development for the next version of CSM to diagnostic
studies using the present model and datasets. CGD sponsored the second annual CSM Workshop in June, 1997, in
Breckenridge, Colorado. This workshop was attended by approximately 150 scientists, and the level of non-NCAR
participation has grown substantially. The CSM is rapidly becoming an important, widely-recognized community resource
for climate studies.

CGD also developed a Strategic Plan that will be used to focus our research over the next 3 to 5 years. There are 6 major
elements, each of which has modeling and diagnostic parts. Most involve people from more than one section within CGD,
scientists from other divisions, and collaboration with scientists outside of NCAR.

The first of these projects is Climate of the 20th Century and Future Climate. We are developing the best estimates for
concentrations of carbon dioxide, other greenhouse gases, and sulfate aerosols beginning in the late 19th century up to the
present. These will be used to change the atmospheric forcing in the CSM in an experiment that will examine how well the
model can simulate the climate of this century. We will then continue these runs using plausible scenarios for the evolution
of greenhouse gases for the 21st century to see the range of global warming outcomes that CSM predicts.

Scientists in CGD and Atmospheric Chemistry Division (ACD), as well as scientists outside of NCAR, will collaborate on a
variety of projects to incorporate chemistry and biogeochemistry into the atmosphere, ocean, and land surface components
of CSM. We will expand the capability of the CSM to examine the carbon cycle, the nitrogen cycle, the sulfur cycle,
stratospheric and tropospheric ozone, and aerosols. CSM will evolve towards a coupled Earth System Model (ESM).

The study of past climates is also of great interest to CGD scientists, both for its own sake and to test the CSM in climate
regimes relatively far from that of the present. If the CSM can in fact simulate some of the previous climates, which are due
to different climate forcings than the present, the credibility of the model simulations for the present and the future will be
enhanced. We have developed a special lower resolution version of the CSM that will be made available to the paleoclimate
community for these investigations. Work has begun on understanding the climate of the past 21,000 years. Attention will
be focused on the Last Glacial Maximum (21,000 years ago) and the Climatic Optimum (6000 years ago), as well as the past
few centuries.
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Two special studies will focus on Variability and Predictability in the North Atlantic and Arctic Regions and Variability of
the Tropical Oceans and Global Atmosphere. The North Atlantic/Arctic system is thought to be the source of much of the
interdecadal variability of climate. The tropical oceans, especially the Pacific, are involved in seasonal to interannual
variability, including the El Niño Southern Oscillation (ENSO). Both of these projects will include modeling and diagnostic
studies, and involve atmospheric scientists and oceanographers plus, for the Arctic, studies of the interactions of sea ice with
the other two media. These projects will be looking for mechanisms for variability and how these mechanisms depend on the
state of the climate. One important question to be examined is whether the presently observed climate variability will change
if the mean climate changes due to global warming or other influences.

CGD has a long history of studies of global dynamics with application to dynamical prediction. The beginning of the U.S.
Weather Research Program (USWRP) has given CGD the opportunity to refresh its activities in this area. CGD plans to
carry experiments to relate the (theoretical) predictability of weather events to the uncertainty of prediction of the events, to
develop a better understanding of weather and climate regimes and to develop methods to predict transitions between
regimes, and to investigate the influence of various boundary forcings, such as sea surface temperature, land surface
moisture, and others, on the predictability of weather extremes, particularly over North America.

I expect the solid accomplishment of the last year to continue as CGD scientists work on the projects outlined above. These
projects will enhance our knowledge of phenomena that impact the lives of all of us, such as global warming and the ENSO.
The time seems right for substantial progress.
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Director's Message

HAO Director's Message
Michael Knölker

This year's annual scientific report proves once again that HAO is serving the nation's research community through a wide
spectrum of basic research, various service functions and educational activities. The list of significant accomplishments
ranges from community models like the TIME-GCM being further perfected, instrumentation buildup at Mauna Loa,
hosting of new community workshops, exciting new observational analysis based on SOHO and ASP data, to a multitude of
extraordinary scientific results gained by HAO scientists in collaboration with researchers enjoying the productive
atmosphere at NCAR as part of a strong visitor program.

In FY 1997 the High Altitude Observatory took further steps to strengthen the ground-based observational program to study
solar activity. The Mauna Loa Observatory was expanded to host one of the Precision Solar Photometry Telescopes of the
SunRISE Program. The buildup of the Advanced Coronal Observing System (ACOS) continued with the installation of a
new high quality H alpha instrument. While ACOS serves as an important set of tools for HAO's long-term basic research
effort on coronal dynamics, it also contributes important datasets for the National Space Weather Program.

HAO's strong research program in solar seismology continued through activities of many staff scientists and through
emphasis on this area in the visitor program. The data on the internal structure of the sun obtained with HAO's LOWL
instrument was acknowledged as having made a breakthrough contribution to the solution of the solar neutrino problem. It is
now clear that there is nothing wrong with the solar structure models, as they are based on the concepts of stellar evolution
theory. Hence, the cause of the missing neutrinos must lie in the regime of particle physics and the nature of the neutrinos
themselves. In connection with the most recent seismological results on the solar internal rotation (again from LOWL data,
derived with novel genetic algorithm techniques) HAO theoretical physicists work on novel solar dynamo models that focus
on the relatively narrow shear layer at the base of the convection zone which is now suspected to host the dynamo process.

HAO has engaged strongly in the exploitation of the very successful NASA/ESA SOHO satellite. The quality of the data
from SOHO is superb, and it covers wide ranges of otherwise inaccessible data. HAO, as many others in the community,
urge NASA and ESA to extend the SOHO mission to cover a solar cycle if that is technically possible.

HAO's upper atmosphere research program centered around the TIME-GCM and TIE-GCM numerical models and around
the AMIE procedure to study events in the ionosphere and continues to produce a multitude of scientific results of great
value for the CEDAR and GEM communities, for various NASA satellite projects and for space weather research. The
history and success of the TIME-GCM is one of many examples where basic research at a national center pursued over a
long timescale brings progress on the solution of the toughest problems and benefits the research community as a whole.
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Robert Gall

Mesoscale and Microscale Meteorology Division
Director’s Message

The Mesoscale and Microscale Meteorology (MMM) Division is one of nine programs or divisions within the National
Center for Atmospheric Research (NCAR). The mission of MMM is one of basic research to advance fundamental
understanding of mesoscale and microscale processes and to improve the modeling, observation, and prediction of these
processes. The division’s research ranges from basic to applied. However, for the direct transfer of knowledge to benefit
society, we rely on collaborative efforts with other NCAR divisions and University Corporation for Atmospheric Research
(UCAR) programs whose missions are more directly aligned to technology transfer.

The division is organized into six science groups whose missions relate to their scientific approach (e.g., modeling, analysis
of observations), or to the scales considered (e.g., mesoscale, microscale). It consists of 75 staff with 9 project scientists, 29
scientists, including 16 senior scientists. Eleven scientists hold joint appointments with other NCAR divisions. Colocated
with the division is a group of three scientists from the National Oceanic and Atmospheric Administration (NOAA) National
Severe Storms Laboratory (NSSL) who specialize in airborne dual-Doppler observations of mesoscale systems. This group
augments the MMM program in mesoscale observations. An external advisory committee assists the division in determining
its scientific direction. The committee currently is comprised of four university colleagues and two scientists from ATD and
CGD. The committee is expected to meet once or twice a year.

Research within the division covers a wide range of topics related to mesoscale and microscale meteorology. Generally, we
maintain a breadth of expertise so that many of the research areas currently identified (at the national and international
levels) as priorities for the atmospheric and related sciences in mesoscale and microscale meteorology are represented within
the division. This breadth helps us fulfill our role as a focal point for the weather research community, enables visitors to
interact with NCAR scientists and other visitors, and facilitates the development of collaborative research programs with
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scientists from many institutions.

In a recent division science planning meeting held November 10 and 11, 1997, two high priority initiatives emerged as goals
for the division. They are Prediction of Precipitation and the Role of Clouds in Climate. The goal of the Precipitation
Prediction Initiative is

to reduce the errors associated with the prediction of precipitation to approximately the limits of mesoscale
predictability. It will involve research into the dynamics of precipitation mesoscale systems, studies of mesoscale
predictability, and the development of advanced numerical prediction and data assimilation systems.

The goal of the Role of Clouds in Climate Initiative is

to assess the impact of various mesoscale and microscale systems on the larger scales, particularly those that
determine climate. It will develop and improve methods to account for those processes in climate models, and will
focus on cloud systems with emphasis on oceanic convective systems, stratus-topped boundary layer systems,
cirrus clouds, and cloud systems associated with cold air outbreaks.

Other emerging initiatives within the MMM Division include

ice microphysics – which will use new observing systems and models to define ice processes in clouds;

fire weather – designed to develop and verify high resolution coupled models of the atmosphere and forest fire
behavior;

mountain induced turbulence – focused on turbulence generated by mountains through breaking mountain waves
or other mechanisms; and

surface processes – which examine exchanges between the earth’s surface and the atmosphere.

A number of research areas within the division cut across the primary scientific thrusts relating directly to weather and
climate. Some of these areas have goals that overlap with either climate or weather objectives and often augment the
programs described in the earlier high priority initiatives. In addition, there are programs of research defined by individual
scientists, many of which are part of the larger initiatives while others represent investigations of fundamental problems in
mesoscale and microscale meteorology. Often these independent studies lead to the development of major initiatives, such
as those outlined above.

Research conducted during the period 1 October 1996 through 30 September 1997 will, for the most part, become part of the
various initiatives outlined above.  For a detailed description of the science the division undertook in FY 1997, please refer
to the Table of Contents.

In January 1997 several scientists in MMM were recipients of funding provided through NCAR’s U.S. Weather Research
Program (USWRP) grants program. This competitive program was established through a special increment to NCAR’s base
program funds from NSF for activities related to the three initial scientific foci of the USWRP: (1) studies related to the
importance and mix of observations; (2) studies related to quantitative precipitation forecasting; and (3) studies related to
hurricane forecasts near landfall. Descriptions of research underway in this program within MMM can be found under the
following topics:

Development of the Weather Research and Forecasting (WRF) Model
Adaptive-Grid Model Development
Hybrid Coordinate Model Development
Adaptive Observations in FASTEX
Development of MM5 4DVAR System
Development of MM5 3DVAR System
Lifting at Boundary Layer Convergence Lines
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The above research activities have fostered collaboration with ATD, CGD, and RAP as well as several universities and
agencies. Another activity intended to increase interdivisional and/or multidisciplinary research within NCAR was the
creation of an NCAR Opportunity Fund in FY 1997. One of the four projects awarded funding was the Chemistry-
Dynamical Coupling Initiative (CDI), a joint effort between ACD, CGD, and MMM. This project, which commenced late in
the fiscal year, is designed to develop a coupled mesoscale dynamical/atmospheric chemical transport modeling system and
to conduct investigations into the mesoscale transport and evolution of chemical species in the troposphere. Scientists
involved in the CDI will first study the generation and redistribution of NOx in convective systems observed during the
STERAO-A field experiment conducted over northeastern Colorado in June 1996. Preliminary work by Jordan Powers and
Peter Hess (ACD) involves the coupling of the MM5 and a regional chemical transport model developed in ACD. Events
from the STERAO-A campaign are being modeled and analyzed to yield an integrated understanding of their mesoscale
meteorology and chemistry.
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Director's Message

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

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

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's 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 to actually transfer a
capability.
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Science Highlights
Scientific highlights at RAP during 1997 include:

Completion of Hong Kong Windshear and Turbulence Warning System (WTWS) for Hong Kong's New
Airport.

The WTWS System was accepted by the Hong Kong Government on 17 July 1997, after 44 months of research and
development. The $16 million project included basic and applied research on wind flow over Hong Kong's rugged
terrain, a scientific field study, warning system concept and feasibility studies, system design, construction,
implementation and training. The program was managed by B. Donaldson, Weather Information and Technologies,
Inc. (WITI), R. Wagoner and W. Mahoney, both of NCAR/RAP. See Hong Kong Operational Windshear Warning
System (OWWS) Completion, Section V.

The Demonstration of the Weather Support to Deicing Decision Making (WSDDM) at New York LaGuardia
and Chicago O'Hare Airports.

WSDDM is a real-time weather system designed to improve decision making at airports during winter storms. Snowfall and
weather information are used by ground personnel conducting aircraft deicing operations, airline station control managers
and dispatchers coordinating flights, airport managers coordinating runway plowing activities, and air traffic managers
involved with gate hold programs. WSDDM provides decision makers with the information needed to anticipate both the
onset and termination of snow at the aiport and surrounding regions, its intensity, and water content.

https://web.archive.org/web/20150911190746/http://www.rap.ucar.edu/asr97/airport.gif
https://web.archive.org/web/20150911190746/http://www.rap.ucar.edu/asr97/hk.html
https://web.archive.org/web/20150911190746/http://www.rap.ucar.edu/asr97/wsddmfig.gif
https://web.archive.org/web/
https://web.archive.org/web/20150618003149/http://www.rap.ucar.edu/asr97/scihi.html
https://web.archive.org/web/20150618003149/http://www.rap.ucar.edu/asr97/scihi.html
https://web.archive.org/web/20140818190310/http://www.rap.ucar.edu/asr97/scihi.html
https://web.archive.org/web/20150911190746*/http://www.rap.ucar.edu/asr97/scihi.html


https://web.archive.org/web/20150911190746/http://www.rap.ucar.edu/asr97/scihi.html[12/23/2016 1:30:08 PM]

The WSDDM System was demonstrated to a variety of users at LaGuardia Airport in New York, and O'Hare Airport in
Chicago. New York users included Delta Airlines, USAIR Airlines, and New York TRACON. In Chicago, United and
American Airlines had displays. The system required the use of 25 workstations and displays at 8 user sites.
Communications were designed and implemented by T. Hofmeister, F. Hage and R. Tescher and required the use of 56 kB
dedicated phone lines and local networks all linked and working together. All the users were able to access workstations
independently with no degradation of performance during high weather demand periods.

An important aspect of the system is the ability to rapidly loop the radar data in order to visually examine snowband motions
and growth or decay trends. The response of the system to user commands was excellent, with new loops or reflectivity
images appearing typically within a second or two of selection.

This network is one of the most complicated ever set up at RAP. The WSDDM System is managed by R. Rasmussen. See
Operational Evaluation of the Weather Support to Deicing Decision Makers in Chicago and New York, Section XIV for
more information.
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RAP Educational Activities

Seminars and Presentations - Technical Audience

Ben Bernstein, gave a joint presentation with Tom Ratvasky of NASA-Lewis on the "Supercooled Large Drop Research
Program" at a meeting of the Society of Automotive Engineers AC-9C Meeting. He also presented "A Regional Climatology
of Freezing Precipitation for the Contiguous United States" at the American Meteorological Society 10th Conference on
Applied Climatology in Reno, Nevada, and presented "A Climatology of Supercooled Large Drop Conditions Based Upon
Surface Observations and Pilot Reports of Icing" at the American Meteorological Society 7th Conference on Aviation,
Range and Aerospace Meteorology in Long Beach, California.

Barbara Brown, gave a seminar on diagnostic verification titled "Practical Applications of Diagnostic Forecast
Verification" with Allan H. Murphy in November of 1996. She also gave a talk on "Diagnostic and Comparative
Verification of Algorithms for the Detection and Forecasting of In-Flight Icing" at the 7th Conference on Aviation, Range,
and Aerospace Meteorology, Long Beach, California in February of 1997.

Andrew Crook gave presentations on "Utilization of Radar Data in NWP," and "Modelling MCTEX" at a BMRC workshop
in Melbourne, Australia. He also gave a talks titled "Sensitivity of Convection Initiation to Boundary Layer
Thermodynamics" at the University of Kansas, and "Short-term Forecasting of Summer Precipitation Using Echo
Extrapolation, Storm Characteristics and Model Output" at the Aviation Weather Center in Kansas City, "Numerical
Prediction of Convection" at the Sigma Xi banquet speech at Northeast Louisiana Unversity, and "Sensitivity of Convection
Initiation to Boundary Layer Thermodynamics" at an Advanced Study Program seminar.

Kent Goodrich, gave a talk on "Applications of Fuzzy Logic to Windshear and Turbulence Detection Algorithms" at the
Colorado School of Mines, Department of Mathematics in December.

Cathy Kessinger, gave a scientific presentation to the COMET COMAP-97 class, entitled "Microbursts and Downbursts."

William Mahoney, gave a seminar in Guangzhou China on "New Technologies in Aviation Meteorology."

Marcia Politovich, presented a paper on "Progress of the FAA Inflight Icing Product Development Team" at the American
Meteorological Society Aviation Weather Conference in Long Beach, California last February. She also gave a presentation
on icing forecasting at the COMET Manager's Course in Boulder during March, and a presentation on "Capabilities of
Inflight Icing Forecasting" at the NASA/CRREL Remote Sensing for Icing Workshop at Cleveland in April. Marcia made a
presentation on the "Current Status of InFlight Icing Forecasts" at a Kansas City Icing Certification Workshop in April, and
demonstrated modeling capability for inflight icing forecasting at the Air Force Global Weather Center in Omaha during
May. In addition she participated in an SAE meeting at Pittsburgh in September which covered "Issues in Forecasting Icing
Type."

Rita Roberts, gave presentations at the SCAN meeting held at National Weather Service Headquarters in February, at the
National Weather Service WFO office in Sterling Virginia in August, and at the Radar Conference in September. She also
gave a seminar at NASA Goddard Space Center in September.

Gregory Thompson, presented a paper at the Aviation Conference as part of the annual American Meteorological Society
Conference in Long Beach, California. He also presented icing research at the Air Force Global Weather Center with other
RAP staff.

Thomas T. Warner, is a research professor at the University of Colorado, Boulder.
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James Wilson, gave several seminars and presentations last year: two seminars at the Kennedy Space Center - one titled
"Forecasting Florida Thunderstorms: CaPE Results," and the other titled "The NCAR Thunderstorm Auto-nowcaster;" an
invited presentation on "State-of-the-art of Nowcasting Thunderstorms" at the 7th Aviation Weather Conference; a
showcase seminar sponsored by both the Advanced Study Program and Research Applications Program on "Highlights of
Thunderstorm Research: Doppler Radar Perspective;" a Trustees Presentation on "S-pol and Polarimetric Radar Estimation
of Rainfall;" a 2-day lecture and laboratory course for COMET COMAP on "Non-synoptically Forced Thunderstorm
Nowcasting;" a 2-day lecture and laboratory course for COMET Mesoscale Meteorology on "Non-Synoptically Forced
Thunderstorm Nowcasting;" seven lectures at the National Weather Service in Sterling, Virginia on "Thunderstorm
Forecasting;" and a presentation titled "Hector Initiation: Is it a Breeze?" at the 28th Conference on Radar Meteorology.

Workshops and Colloquia

Dan Breed, gave a presentation to approximately 100 participants of a workshop at the University of Autonoma de
Coahuila in Monclova, Coahuila Mexico in October.

Roelof Bruintjes participated in workshops in Beri, Italy and Pretoria, South Africa.

Andrew Crook attended the Modelling Workshop at BMRC, Melbourne, Australia.

Brant Foote participated in workshops in Beri, Italy and Pretoria, South Africa.

Corinne Morse, participated in the Wind Profiler workshop at NOAA in April.

Marcia Politovich, was co-chairman of the American Meteorological Society Aviation Weather Conference InFlight Icing
Workshop, and Facilitator for the NASA/CRREL Remote Sensing for Icing Workshop Meteorology Working Group in
Kansas City. She also was a speaker at the Icing Certification Workshop.

Rita Roberts, attended and made a presentation at the TIMEX workshop at Norman, Oklahoma in November.

Jonathan Smith, attended the USENIX LISA 97 conference on System Administration in San Diego.

James Wilson, did a presentation at the MCTEX Workshop in Melbourne, Australia on hector initiation and evolution and
the WMO/COMET International Workshop on Very Short Range Prediction (2-day lecture and laboratory) covering Non-
synoptically forced Thunderstorm Nowcasting.

Seminars and Presentations - Non-Technical Audience

Dan Breed, served as NCAR Science Fair judge for the Boulder Valley School District Science Fair which took place at the
Crossroads Mall in Boulder, Colorado. He also participated in Lightning Data Center meetings at St. Anthony's Hospital in
Denver and gave talks to 3 classes at Mapleton Elementary School and 4 classes at Coal Creek Elementary School in
Boulder on weather, lightning, meteorological instruments, clouds and rain.

Barbara Brown, was interviewed by producers of an educational video on careers in statistics.

Jeffrey Cole, gave a talk on "Measuring Weather Parameters" at Crestview Christian Reformed Church VBS in June. He
also demonstrated the Atmospheric Sounding System for a Southern Hills 7th Grade Class in May, and presented an
instrumentation overview at the Marshall Field Site for Dr. Mark Williams' University of Colorado Snow Hydrology Class.
In addition, Jeff worked with two undergraduate students: Donna Scott for the University of Colorado Environmental
Studies Internship Program and University of Colorado Independent Studies Program, and Mette Boes for the University of
Colorado Environmental Studies Internship Program.

William Mahoney, gave a seminar in Hong Kong titled "Windshear and Turbulence Characteristics at the New Hong Kong
Airport."

Rita Roberts, served as Science Fair judge at Sacred Heart of Jesus elementary school in February.
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Marcia Politovich, participated in the Project LEARN session on Web Resources for Weather Information for High School
Science teachers in Boulder.

Gregory Thompson, did a slide presentation for NCAR's "Super Science Saturday" for K-12 children. He also gave a talk
on work activities to the student chapter of the American Meteorological Society at Metropolitan State University in Denver,
and participated in NCAR's Project LEARN, tutoring three K-12 teachers, and presented satellite meteorology information.
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XXII. 1997 RAP Publications

Refereed Publications

Brown, B.G., G. Thompson, R.T. Bruintjes, R. Bullock and T. Kane, 1997:
Intercomparison of in-flight icing algorithms. Part II: Statistical
verification results. In Press. Wea. and Forecasting.

Crum, T., R.E.Saffle and J.W. Wilson, 1997: An update on the NEXRAD
program and future WSR-88D support to operations. Bull. Amer.
Meteor. Soc. Accepted for publication.

Hamill, T. M. and S. J. Colucci, 1997: Verification of Eta/RSM
Short-Range Ensemble Forecasts. Mon. Wea. Rev., 125, 1312-1327.

Li, L., J. Vivekanandan, C.H. Chan and L. Tsang, 1997: Microwave
radiometer technique to retrieve vapor, liquid and ice,
Part I: Development of a neural network-based inversion method.
IEEE Trans. on Geoscience and Remote Sensing, 35, 224-236.

Marwitz, J., M.K. Politovich, B.C. Bernstein, F. Ralph, P. Neiman,
R. Ashenden and J. Bresch, 1997: Meteorological conditions associated with
the ATR72 Aircraft accident near Roselawn, Indiana on 31 October
1994. Bull. Amer. Meteor. Soc., 78, 41-52.

Reisner, J., R.M. Rasmussen and R. Bruintjes, 1997: Explicit
forecasting of supercooled liquid water in winter storms using the
MM5 mesoscale model. Accepted. Quart. J. Royal Met. Society.

Russell, R.W. and J.W. Wilson, 1997: Radar-observed "fine lines"
in the optically clear boundary layer: Reflectivity contributions
from aerial plankton and its predators. Boundary Layer Meteorology,
82, 235-262.

Serafin, R.J., J.W. Wilson, J. McCarthy and T.T. Fujita, 1997: Progress
in understanding windshear and implications on aviation, Storms,
editor R. Pielke Sr. and R. Pielke Jr. Accepted for publication.

Sun J. and N.A. Crook, 1997: Dynamical and microphysical
retrieval from Doppler radar observations using a cloud
model and its adjoint: Part I. Model development and
simulated data experiments. J. Atmos. Sci., 54,
1642-1661.

Thompson, G., T. F. Lee, and R. Bullock, 1997: Using satellite
data to reduce spatial extent of diagnosed icing. Wea. and Forecasting, 12.

Vivekanandan, J., L. Li, L. Tsang and C. Chan, 1997: Microwave
radiometer retrieval of vapor, liquid and ice using a three-channel
radiometer, Part II: Joint studies of radiometer and radar in
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winter clouds. IEEE Trans. on Geoscience and Remote Sensing,
35, 237-247.

Weckwerth, T. M., J.W. Wilson, R.M. Wakimoto and N.A. Crook, 1997:
Horizontal convective rolls: determining the environmental conditions
supporting their existence and characteristics. Mon. Wea. Rev., 125, 505-526.

Wilson, J.W. and D.L. Megenhardt, 1997: Thunderstorm initiation,
organization and lifetime associated with Florida boundary layer
convergence lines. Mon. Wea. Rev., 125, 1507-1525.

Unrefereed Publications

Bernstein, B.C. and B.G. Brown, 1997: A regional climatology of freezing
precipitation for the contiguous United States. Preprints, 10th Conf.
on Applied Climatology, Reno, NV, 20-24 October. Amer. Meteor.
Soc., Boston, 176-180.

Bernstein, B.C. and B.G. Brown, 1997: A climatology of supercooled large
drop conditions based upon surface observations and pilot reports of icing.
Preprints, 7th Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 82-87.

Brandes, E.A., J. Vivekananadan and J.W. Wilson, 1997: Radar rainfall
estimates of the Buffalo Creek Flash Flood using WSR-88D and polarimetric
radar data. Preprints, 28th Conf. on Radar Meteorology, Austin, TX,
7-12 September. Amer. Meteor. Soc., Boston, 123-124.

Brandes, E.A., J. Vivekanandan, J.W. Wilson, V.N. Bringi, V. Chandrasekar,
S.A. Rutledge and D.S. Zrnic, 1997: A program to improve radar estimates
of rainfall. Preprints, 13th Conf. on Hydrology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 304-307.

Brown, B.G., B.C. Bernstein, T. Kane and R. Bullock, 1997: Diagnostic and
comparative verification of algorithms for the detection and forecasting of
in-flight icing. Preprints, 7th Conf. on Aviation, Range and Aerospace
Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston,
88-93.

Brown, B.G. and E. Brandes, 1997: An intercomparison of 2-D storm
motion extrapolation algorithms. Preprints, 28th Conf. on Radar
Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc., Boston,
495-496.

Carbone, R.E., T.D. Keenan, J.W. Wilson and J.M. Hacker, 1997: Boundary
layer structures and the role of breezes in forcing deep island convection.
Preprints, 28th Conf. on Radar Meteorology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 565-566.

Cifelli, R, D. Rajopadhyaya, S. Avery, C. Williams, K. Gage, S.A.
Rutledge and J.W. Wilson, 1997: The retrieval of hydrometeor size
distributions using wind profiler and polarimetric radar measurements:
Initial results from NE Colorado. Preprints, 13th Conf. on Hydrology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 129-132.

Cornman, L.B., R.K. Goodrich and C.S. Morse, 1997: A fuzzy logic



https://web.archive.org/web/20150922230921/http://www.rap.ucar.edu/asr97/rapubs97.html[12/23/2016 1:33:19 PM]

method for improved moment estimation from Doppler spectra. Preprints,
Seventh Conf. on Aviation Range and Aerospace Meteorology, Long Beach,
CA, 2-7 February. Amer. Meteor. Soc., Boston, 340-345.

Crook, N.A. and J.D. Tuttle, 1997: Short-term forecasting of summer
precipitation using echo extrapolation, storm characteristics and model
output. Preprints, Seventh Conf. on Aviation, Range and Aerospace
Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc.,
Boston, 274-278.

Johnson, D.B., R.J. Keeler, C. Kessinger, C.M. Shun, P. Wilson and J. Wieler,
1997: Optimization and testing of a terminal Doppler weather radar for
the new Hong Kong International Airport at Chek Lap Kok. Preprints,
28th Conf. on Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor.
Soc., Boston, 174-175.

Keenan, T., R. Carbone, S. Rutledge, J. Wilson, G. Holland and P. May,
1997: The maritime continent thunderstorm experiment (MCTEX): overview
and initial results. Preprints, Seventh Conf. on Mesoscale Processes,
Reading, UK, Amer. Meteor. Soc., Boston, 326-328.

Kessinger, C., S. Katz, B. Hudson, H. Pschunder and L. Hagelstein, 1997:
Use of rapid update, e-scan radar data to study thunderstorm evolution.
Preprints, 28th Conf. on Radar Meteorology, Austin, TX, 7-12 September.
Amer. Meteor. Soc., Boston, 270-271.

Kessinger, C., S. Katz, and J. Lupnacca, 1997: Evaluation of e-scan radar data
used for short term nowcasting of storms. Preprints,
Seventh Conference on Aviation, Range, and Aerospace Meteorology, Long Beach,
CA, 2-7 February. Amer. Meteor. Soc., Boston, 296-301.

Lindholm, T.A., F. Hage, C. Wade and R.M. Rasmussen, 1997: Weather
Support to Ground Deicing Decision Making System (WSDDM), real-time
snowfall rate display, operational utility, and benefits. Preprints,
Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 152-157.

Lutz, J., B. Rilling, J. Wilson, T. Weckwerth and J. Vivekanandan,
1997: S-Pol after three operational deployments, technical performance,
siting experiences, and some data examples. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc.,
Boston, 286-287.

Mueller, C.K., F. McDonough and J.W. Wilson, 1997: Forecasting the
extent and lifetime of thunderstorm complexes for aviation applications.
Preprints, Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 244-248.

Mueller, C., R. Roberts and S. Henry, 1997: Thunderstorm automated
nowcast system -- real-time demonstrations. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc., Boston,
406-407.

Mueller, C.K., S.G. Henry, L. Stoltz, J.W. Wilson, R.D. Roberts, N. Rehak
and M. Dixon, 1997: The Memphis ITWS convective forecasting collaborative
demonstration. Preprints, 7th Conf. on Aviation, Range and
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Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc.,
Boston, 249-257.

Politovich, M.K. and B.G. Brown, 1997: Activities of the FAA in-flight
icing product development team. Preprints, Seventh Conf. on
Aviation, Range and Aerospace Meteorology, Long Beach, CA, 2-7 February.
Amer. Meteor. Soc., Boston, 76-81.

Praskovsky, A.A., P.P. Neilley and L.B. Cornman, 1997: Qualitative
physical analysis of terrain-induced turbulence at the new Hong Kong
Airport. Preprints, Seventh Conf. on Aviation, Range and Aerospace
Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston,
211-216.

Rasmussen, R., J. Vivekanandan and J. Cole, 1997: On the use of visibility
to estimate snowfall rate. Preprints, First Symposium on Integrated
Observing Systems, Long Beach, CA, 2-7 February. Amer. Meteor. Soc.,
Boston.

Shantz, A. and C. Huettner, 1997: Aircraft safety research alliance.
Preprints, Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 28-34.

Smith, M.E. and C. Kessinger, 1997: Aircraft and hazardous weather detection
algorithms in the multi-purpose airport radar. Preprints, 28th Conf. on
Radar Meteorology, Austin, TX, 7-12 September. Amer. Meteor. Soc., Boston,
264-265.

Stossmeister, G.J., J. Tuttle and W. Adams, 1997: Short-term
prediction of winter precipitation for airport ground operations. Preprints,
Seventh Conf. on Aviation, Range and Aerospace Meteorology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 437-441.

Thompson, G., T.F. Lee, and J. Vivekanandan, 1997: Comparisons of
satellite-based aircraft icing diagnoses. Preprints, 7th Conf. on
Aviation, Range and Aerospace Meteorology, Long Beach,
CA, 2-7 February. Amer. Meteor. Soc., Boston, 132-137.

Vivekanandan, J., 1997: Aircraft icing detection using satellite
and radar observations. Preprints, Seventh Conf. on Aviation, Range
and Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer.
Meteor. Soc., Boston, 146-151.

Wilson, J.W., A. Crook and C.K. Mueller, 1997: State-of-the-art
nowcasting/forecasting convective weather. Preprints, Seventh Conf.
on Aviation, Range and Aerospace Meteorology, Long Beach, CA,
2-7 February. Amer. Meteor. Soc., Boston, 236-237.

Wilson, J.W., T.D. Keenan and R.E. Carbone, 1997: Hector initiation: is it
a breeze? Preprints, 28th Conf. on Radar Meteorology, Long Beach,
CA, 7-12 September. Amer. Meteor. Soc., Boston, 267-268.

Wolfson, M.M., C.K. Mueller and M. Eilts, 1997: Convective weather
forecasting for FAA applications. Preprints, Seventh Conf. on Aviation,
Range and Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer.
Meteor. Soc., Boston, 238-243.
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Wuertele, M.G. and R.D. Sharman, 1997: Propagation and breakdown
of gravity-inertia waves. Preprints, Seventh Conf. on Aviation, Range
and Aerospace Meteorology, Long Beach, CA, 2-7 February. Amer. Meteor.
Soc., Boston, 181-186.

Wurtele, M.G., A. Datta and R.D. Sharman, 1997: Propagation and
breakdown of gravity-inertia waves Part II. Continuous spectrum (lee waves).
Preprints, Seventh Conf. on Aviation, Range and Aerospace Meteorology,
Long Beach, CA, 2-7 February. Amer. Meteor. Soc., Boston, 217-218.
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Community Service Activities
Editorships of Peer Reviewed Journals

Marcia Politovich, served as associate editor of The Journal of Applied Meteorology.

Committees/Advisory Boards

Dan Breed, served as manager of the Program for the Augmentation of Rainfall in Coahuila, Mexico.

Barbara Brown, served as chairman of the American Meteorological Society Committee on Probability and Statistics in the
Atmospheric Sciences. She also chaired the Program Committee for the 14th Conference on Probability and Statistics in the
Atmospheric Sciences, and was a member of the Program Committee for the 7th International Meeting on Statistical
Climatology. In addition, Barbara was scientific mentor for UCAR SOARS student Lacey Holland during the summer of
1997.

Michael Dixon, was a reviewer for the manuscript "The Storm Cell Identification and Tracking (SCIT) Algorithm" for
Weather and Forecasting.

Martha Limber, was a member of a career workshop panel for the University of Colorado, Boulder Mathematics
Department.

Tenny Lindholm, organized and led a turbulence workshop in February which included about 110 participants from all
corners of the aviation industry, national and international.

Marcia Politovich, served on the COMET Advisory Panel and on the organizing committee for the American
Meteorological Society Cloud Physics Committee and Cloud Physics Conference. She was an advisor for the FAA InFlight
Icing Steering Committee and participated in the FAA InFlight Icing Steering Committee Task 1B Working Group, as well
as the WMO World Weather Research Program InFlight Icing Advisory Group. Marcia also served as co-mentor for UCAR
SOARS program student Lacey Holland from the University of Oklahoma.

Thomas T. Warner, served as member of the University of Oklahoma CAPS external advisory committee.

James Wilson, served as member of the NEXRAD Technical Advisory Committee, the National Science Foundation
Facilities Advisory Committee, the USWRP Quantitative Precipitation Forecasting Working Group, and the NCAR
Appointment Review Group (ARG). He also was chairman of the Chapter Review Panel for the Severe Storms Monograph.

Awards

Jeffrey Cole, received an NCAR/RAP Incentive Award for implementation and installation of Weather Support to Deicing
Decision Making (WSDDM) system snowgauge network at LaGuardia, JFK, Newark, and Chicago airports.
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XXI. Staff, Visitors and Collaborators

Eric Anderson; White House Staff - Deputy Assistant for Domestic Policy in the Office of the Vice President - RAP
Director's Office

Roberto Arpino, Assistant Director - Vaisala, RAP Director's Office

Don Bateman; Allied Signal, RAP Director's Office

Lt. Col. Al Belcher; Air Force Global Weather Center, RAP Director's Office

Al Bedard; National Oceanic and Atmospheric Administration, RAP Director's Office

Troy Benavidez; Deputy Chief of Staff and Legislative Director for Congressman Steven Schiff (R-NM); RAP Director's
Office

Doug Benevento; Office of Senator Wayne Allard, RAP Director's Office

Col. David Bonewitz; Director of Plans - Phillips Laboratory, RAP Director's Office

Don Burroughs; Enterprise Electronics Corporation (EEC), RAP Director's Office

Jennifer Capps; Office of Senator Ben Nighthorse Campbell, RAP Director's Office

Michael Carr; Office of Congressman David Skaggs, RAP Director's Office

Thomas Carty; Federal Aviation Administration, Engineering Group

Evelyn Chen; Vaisala, RAP Director's Office

Jay Chen; Hong Kong University of Science and Technology, RAP Director's Office

Judy Chen; The Republic Group, RAP Director's Office

Fred Cheng; CWB, RAP Director's Office Ginnie Kontnik; Office of Senator Ben Nighthorse Campbell, RAP Director's
Office

Mark Cheng; CWB, RAP Director's Office

Keith Crank; National Science Foundation; RAP Director's Office

Geoff DiMego; National Center for Environmental Prediction, Applied Science Group

Bill Eggleston; FAA AWR Program Office, Washington, D.C., Engineering Group

Michael Eilts; National Severe Storms Laboratory, Engineering Group

Steve Eule; Professional Staff Member for the House Science Committee's Subcommittee on Energy and Environment, RAP
Director's Office

James Evans; MIT/Lincoln Laboratories, Engineering Group
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Izzat Farahidy; BPP Teknologi, RAP Director's Office

Warren Fellner; FAA AWR Program Office, Washington D.C., Engineering Group

Nilo Figueroa; Peruvian Geophysics Institute, Applied Science Group

Dave Fitzgerald; The Republic Group, RAP Director's Office

Fred Foss; National Weather Service/Center Weather Service Unit, Applied Science Group

Starr Fox; Federal Aviation Administration, Engineering Group

Major Gardner; Chief Technical Advisor - Wright Patterson Air Force Base, Applied Science Group

Jim Gentle; National Science Foundation; RAP Director's Office

Cecilia Girz; National Oceanic and Atmospheric Administration/Forecast System Laboratory, Applied Science Group

Kent Goodrich; University of Colorado; RAP Director's Office

Col. Jack Hayes; Commander - Air Force Weather Agency, RAP Direcor's Office

Ronald Haynes; Senior Systems Analyst/Senior Meteorologist, Dynamics Research Corporation, RAP Director's Office

Doug Helton; Aircraft Owners and Pilots Association (AOPA), RAP Director's Office

Rich Heuwinkle; Federal Aviation Administration, Engineering Group

R. Milton Huffaker; Coherent Technologies, Inc., RAP Director's Office

Alan Jones; Federal Aviation Adminstration, Oklahoma City, RAP Director's Office

Pentti Karhunen; Research and Development Manager - Vaisala Oy, Finald, RAP Director's Office

David Kennett; Senior Legislative Assistant to Congressman Ken Calvert; RAP Director's Office

Michael Kraus; National Oceanic and Atmospheric Administration/Forecast System Laboratory, Applied Science Group

Andrew Lacher; Skysource, Annapolis, Engineering Group

Col. David Ladwig; Operations Division Chief - U.S. Air Force, RAP Director's Office

Gwen Landwher; Office of Senator Wayne Allard, RAP Director's Office

John Lasley; AAI, RAP Director's Office

Major Randy J. Lefevre; Chief, AFGWC, RAP Director's Office

Ken Leonard; FAA AWR Program Office, Washington, D.C., Engineering Group

Darrell Lucas; Senior Systems Analyst/Senior Meteorologist - Dynamics Research Corporation, RAP Director's Office

Jennifer Mahoney; National Oceanic and Atmospheric Administration/Forecast Systems Laboratory, Applied Science Group

Ron Martin; Skysource, Annapolis, Engineering Group

Mike Mazzellal; The Republic Group, RAP Director's Office
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Carl McCullough; Federal Aviation Administration, RAP Director's Office and Applied Science Group

Col. Dan McMorrow, U.S. Air Force, RAP Director's Office

Gary McWilliams; Air Force Combat Climatology Center, RAP Director's Office

Silas Michaelides; Cyprus Meteorological Service, Applied Science Group

Major Dave Miller; Scientific Services Branch Chiefi, AFGWC, RAP Director's Office

Fred Mosher; Avation Weather Center, RAP Director's Office

Evans Murolwe; Director, Kenya Meteorological Department, Nairobi; Applied Science Group

Allan H. Murphy; Prediction and Evaluation Systems, Applied Science Group

Jussi Mykkanen; Research Director - Vaisala Oy, Finald, RAP Director's Office

Kleanthis Nicolaides; Cyprus Meteorological Service, Applied Science Group

Dave Pate; FAA AWR Program Office, Washington, D.C., Engineering Group

Rafael Perez; Cuban Weather Service, Applied Science Group

Col. John Rabins; Deputy Director - Phillips Laboratory, RAP Director's Office

Paul A. Revely; Coherent Technologies, Inc., RAP Director's Office

David Rodenhuis; Director - Aviation Weather Center, RAP Director's Office

Alfred Rodi; University of Wyoming, RAP Director's Office

Michel Rosengaus; IMTA, Mexico, RAP Director's Office

Col. Al Schaeffer; AFGWC, RAP Director's Office

Adolphus Shen; CWB, RAP Director's Office

Jiarong Sheng; Shanghai Meteorological Bureau, RAP Director's Office

Lynn Sherretz; National Oceanic and Atmospheric Administration/Forecast Systems Laboratory, Applied Science Group

Danny Simms; Federal Aviation Administration, Engineering Group

Sewell 'Bud' Sleek; Coherent Technologies, Inc., RAP Director's Office

Paul Smith; National Business Aircraft Association, Engineering Group

Don Statler; Federal Aviation Administration, RAP Director's Office

Nick Stoer; Consultant, RAP Director's Office

Steve Sutherland; U.S. Air Force Academy, RAP Director's Office

John Swartout; Office of Senator Wayne Allard, RAP Director's Office

Paul Tattelman; Phillips Laboratory, RAP Director's Office
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Al Teich; Director of Science & Policy Programs (AAAS), RAP Director's Office

Charles Thompson; Jet Propulsion Laboratory, RAP Director's Office

Rear Adm. Paul Tobin; U.S. Naval Observatory; RAP Director's Office

Don Turnbull; Federal Aviation Administration, RAP Director's Office and Applied Science Group

Kenneth VanSickle; National Science Foundation, RAP Director's Office

Tracy Warren; Office of Congressman David Skaggs, RAP Director's Office

Wes Wilson; MIT/Lincoln Laboratories, Engineering Group

Marilyn Wolfson; MIT/Lincoln Laboratories, Engineering Group

Yiben Xiao; Shanghai Meteorological Bureau, RAP Director's Office

Tiexing Yang; Shanghai Meteorological Bureau, RAP Director's Office

Guoxing Yang; Shanghai Meteorological Bureau, RAP Director's Office

Kevin Young; Federal Aviation Administration, RAP Director's Office

Richard Young; Federal Aviation Administration, Engineering Group

Zhaoguao Yu; Shanghai Meteorological Bureau, RAP Director's Office
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