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Albert I. Barcilon has left General Electric's Space Science
Laboratory in Philadelphia to join the Geophysical Fluid
Dynamics Institute at Florida State University in Tallahassee.
Dr. Gerald L. Barger, director, Laboratory for Environmental Data Research, Harold Harshbarger, director of the Office of Field Services, and Wayne Palmer, project scientist
for Bioclimatology, represented Environmental Data Service
headquarters at the meeting of Central Region State Climatologists held in Lincoln, Nebr., in late November. The meeting was primarily concerned with the services ESSA's state
climatologists provide the scientific community through
their contacts and cooperative activities with the academic
community.
Robert D. Boudreau has received the Ph.D. degree in
meteorology from Texas A&M University, and in September
took a position as research meteorologist with the Meteorology Division of the Deseret Test Center, Fort Douglas, Utah.
Wayne V. Burt, Department of Oceanography, Oregon
State University, and Athelstand E. Spilhaus, president of
The Franklin Institute, Philadelphia, are currently members
of the National Academy of Sciences Committee on Oceanography.
John A. Carthew, Earth Sciences Department, Los Angeles
Pierce College, Woodland Hills, Calif., and Donald H. McInnis, Atmospheric Sciences Department, Southwest Missouri
State College, Springfield, have been awarded National Science Foundation science faculty fellowships for 1969.
Dr. J. E. Cermak, Department of Engineering, Colorado
State University, will direct the 1969 National Science Foundation Summer Institute for College Teachers in engineering
to be held at Colorado State University.
John H. Conover, meteorologist associated with the Air
Force Cambridge Research Laboratories, Bedford, has joined
the staff of research associates at Mount Washington Observatory, N. H.
Meteorologist in charge at
San Antonio, Tex., Edmund
DiLoreto, was awarded the
Department of Commerce
Bronze Medal in October
ceremonies. Mr. DiLoreto
received the award for exceptional leadership in
many significant programs
and for displaying outstanding effectiveness during hurricane Beulah.
Albert W. Duckworth, formerly chief meteorologist at
WFLA-TV in Tampa, Fla., is now in New Orleans at
WWL-TV.
Dr. John A. Dutton was promoted to the position of associate professor in the Department of Meteorology at Pennsylvania State University.
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By invitation of the Intergovernmental Oceanographic
Commission, Dr. R. Cecil Gentry, National Hurricane Research Laboratory, Miami, presented a paper entitled "Hurricanes—one of the major features of air-sea interaction in
the Caribbean Sea" at a symposium jointly sponsored by
the United Nations Education, Scientific, and Cultural Organization and the Food and Agriculture Organization of the
United Nations, held at Willemstad, Curacao, Netherland
Antilles, in mid-November.
Colin K. Guptill has accepted a position as meteorologist
with the American Smelting and Refining Company in El
Paso, Tex. Formerly at the University of Utah, Salt Lake
City, he is the first meteorologist to be hired by the company.
Col. Thomas O. Haig retired from the USAF in
ceremonies held in the office
of assistant secretary of the
Air Force in late October.
Col. Haig was presented the
Legion of Merit (First Oak
Leaf Cluster). He was cited
for his significant contribution to the success of military space projects of the
highest national importance.
Col. Haig has taken a position with the General Electric Co. in Valley Forge, Pa.,
as manager of astronaut and
simulation training for the manned orbiting laboratory
program.
Dr. Michael Hantel of the Meteorologisches Institut der
Universitat at Bonn has been awarded a one-year fellowship
from the Heinrich-Hertz Foundation, North Westphalia, Germany, to work as a research scientist at the Institute of Atmospheric Science, University of Miami.
Dr. Glenn R. Hilst was appointed in November to the
newly created post of executive vice president for research at
the Travelers Research Center, Inc. He will assume responsibility for overall management of the Center's research program, which is now being conducted through five major
research departments. Dr. Hilst has been vice president of
TRC and director of the environmental sciences department
since 1960.
Dr. John N. Howard, a director of the Metric Association
and chief scientist at Air Force Cambridge Research Laboratories, Bedford, was appointed to the Metric Conversion
Committee of the Instrument Society of America.
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Brig. Gen. Benjamin G.
Holzman, deputy director of
the Environmental Data Service, represented ESSA and
served as chairman at an
informal planning meeting
held at the World Meteorological Organization Secretariat in Geneva during November. The purpose of the
meeting was to finalize a
proposal for an efficient and
reliable world system for the
collection, storage, and retrieval of observational and
processed data associated
with the World Weather Watch. Gilbert Stegall, EDS National Weather Records Center, accompanied Gen. Holzman
as technical advisor.
Isadore Katz, Applied Physics Laboratory, Johns Hopkins
University, conducted a seminar on "Fine scale atmospheric
structure seen by radar" at the Massachusetts Institute of
Technology, in late October.
Dr. Milan Koldovsky, Main Meteorological Office, PragueRuzyne airport, was named chief of the Meteorological Department, Laboratory of Air Abatement of the Hydrometeorological Institute at Prague, in August.
Dr. Eric B. Kraus, Institute of Atmospheric Science at the
University of Miami, attended the recent UNESCO/FAO
Symposium on investigations and resources of the Caribbean
Sea and adjacent regions at Curacao, and served on the program committee as the designated representative of the Scientific Committee on Oceanic Research.
Dr. Don J. Latham, formerly of the New Mexico Institute
of Mining and Technology, who is doing research at the
Institute of Atmospheric Science, Miami, has recently been
appointed an assistant professor.
Capt. William C. Leach
was awarded the Bronze Star
during ceremonies at Sembach AB, Germany, in October. He was cited for meritorious service as a select
weather forecaster and briefing officer in Vietnam, February 1967-January 1968.
Capt. Leach is presently
OIC of the Tactical Air
Control Center weather section, Sembach AB.
Helmut Lessmann concluded his stay with the Organization of American States in Washington, D. C., in November
and has returned to the National Meteorological Service in
San Salvador.
Dr. Edward N. Lorenz, Massachusetts Institute of Technology, Dr. James E. McDonald, University of Arizona, Dr.
Daniel F. Rex, associate director, National Center for Atmospheric Research, Boulder, and Dr. Jerome Spar, New York
University, panel members of the National Hurricane Research Laboratory's Project Stormfury Advisory Panel, met in
Miami in mid-December to review the methods and techniques of the Project during the past season.

Thomas F. Malone, vice president, Travelers Insurance
Co., Hartford, and Roger Revelle, director of the Center for
Population Studies, Harvard University, were among the
delegates of the National Academy of Sciences at a late September meeting of the XII General Assembly of the International Council of Scientific Unions in Paris. Among other
American scientists attending the General Assembly was Joseph Kaplan, retiring president of the International Union
of Geodesy and Geophysics.
Capt. Glen A. Michael, formerly AWS assigned to Sagamore
Hill Solar Radio Observatory (CRP), received the Air Force
Commendation Medal for his aid in the successful development of the observatory and his contributions to manned
space research. Capt. Michael is currently at Manila Observatory, Philippine Islands.
Lt. A. Edgar Mitchell, Jr., has received the master's degree
in meteorology at Pennsylvania State University, and is currently at England AFB in Louisiana.
Russell Mozeney, meteorologist in charge Corpus
Christi, Tex., received the
Department of Commerce
Bronze Medal at ceremonies
in October. Mr. Mozeney
was cited for fine leadership
and effectiveness in issuing
accurate forecasts for record
breaking floods caused by
hurricane Beulah.
Wayne Palmer, Environmental Data Service, conducted an
impromptu seminar on climatological methodology for resident and visiting ecologists and zoologists at the Serengeti
Research Institute at Seronera, Tanzania, during his vacation trip to East Africa in October. The Institute staff is
studying the wildlife of the Serengeti National Park in relation to the environment.
Dr. Joseph P. Pandolfo has been promoted to research fellow at the Travelers Research Center, Inc. This position has
traditionally been reserved for those exceptional individuals
whose scientific contributions have been recognized as outstanding, not only at TRC, but nationally as well. Of particular importance has been the candidate's capacity for
technical leadership. Dr. Pandolfo is the fifth person in the
history of TRC to be given this honor. He has been a senior
research scientist at TRC in the Planetary Dynamics Division
of the Atmospheric and Oceanographic Sciences Department,
and is presently directing research toward formulation and
testing of models of momentum, heat, and vapor transfer
mechanisms in the lower atmosphere.
Dr. Hans A. Panofsky, Evan Pugh research professor of
atmospheric sciences at Pennsylvania State University, has
been appointed chairman of the working group on internal
turbulence, Global Atmospheric Research Project. Dr. Panofsky also attended the meeting of the Interunion Committee
on Radio Meteorology at Boulder during the summer to
plan an international conference on atmospheric spectra to
be held in Stockholm next June.
William A. Peterman has recently joined the staff of the
Denver Research Institute, University of Denver, where he
will be working on numerical models of cloud physics processes in support of weather modification research. Mr. Peterman was formerly a research meteorologist with the U. S.
Navy Weather Research Facility, Norfolk, Va.
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Sverre Petterssen, Prof. Emeritus, University of Chicago,
presented a talk entitled "The problem of extra-tropical cyclones" at a University of Maryland Meteorological Program
seminar in early December.
Colin S. Ramage, Geosciences Department, University of
Hawaii, will participate as a member of the Steering Committee established by the Committe on Oceanography of
the National Academy of Sciences and the Committee on
Ocean Engineering of the National Academy of Engineering.
This joint committee will provide advice on the scientific
and engineering aspects of an International Decade of Ocean
Exploration proposed by the U. S. Government.
Length-of-service awards were recently presented by the
Environmental Science Services Administration to: 30 years
Rex R. Rhoten, Jacksonville, Fla.; 25 years Martin D. Frain,
LaGuardia Field, N. Y., and Leo E. Hopp, San Antonio, Tex.
Dr. Paul E. Ritt, formerly engineer and senior chemist with
Melpar, Inc., Washington, D. C., recently became affiliated
with General Telephone and Electronics Laboratories, Inc.,
Bayside, N. Y.
Morton J. Rubin, deputy chief, ESSA Plans and Requirements Division, was a member of the U. S. delegation to
the fourth U. S.-Japan Conference on Natural Resources held
in Washington, D. C., in late October. Harold W. Yates, director, Satellite Experiment Laboratory, National Environmental Satellite Center, participated at the conference in a
seminar discussion on remote sensing.
Having completed requirements for the Ph.D. in atmospheric science at Colorado State University, Vincent V.
Salomonson has accepted a position with the Planetary
Radiations Branch, Laboratory for Atmospheric and Biological Sciences, Goddard Space Flight Center, Greenbelt, Md.
Dr. Frederick Sargent II, dean of the College of Environmental Sciences, University of Wisconsin, presented a paper
entitled "An advisory body for human ecology and ecological centers of excellence," in collaboration with Dr.
Lynton Caldwell, Prof, of Political Science, Indiana University, at a symposium on human ecology held in late November at Warrenton, Va., and sponsored by the Consumer
Protection and Environmental Health Service.
Brig. Gen. Anthony T.
Shtogren, deputy director
for
communications/electronics with the Organization of the Joint Chiefs of
Staff, has received the highest Air Force award for exemplary service, the Distinguished Service Medal. Gen.
Shtogren was honored for
his achievements as head of
the 15,000-man AF organization that provides vital communications,
navigational
aids and air traffic control
throughout the Pacific, including Southeast Asia.
Louis F. Sokol, meteorologist for United Airlines, Arlington Heights, 111., has been elected secretary of the Metric
Association, Inc., for the biennium 1969-70. Mr. Sokol is
also editor of the Metric Association Newsletter.

Neil A. Streten has left the University of Alaska where he
was visiting assistant geophysicist at the Geophysical Institute and returned to Victoria, Australia.
Among participants at the Experimental Inter-American
Meteorological Rocket Network's fourth annual meeting were
Dr. Sidney Teweles, chief of the Weather Bureau's Data Acquisition Division, Frederick G. Finger, chief of NMC's Upper Air Branch, and Upper Air Branch research meteorologists A. J. Miller and R. S. Quiroz. Representatives from
Argentina, Brazil, Canada, Peru, and Spain also attended the
meeting, held in late October at Wallops Island, Va.
Seymour Tilson, formerly director of scientific liaison, The
Travelers Research Center, Inc., Hartford, Conn., is currently with the Institute of Electrical and Electronics Engineers' Spectrum staff in New York City.
Dr. Paul E. Waggoner, Connecticut Agricultural Experiment Station, New Haven, and Prof. C. B. Tanner, Soils Department, University of Wisconsin, Madison, participated in
the January meeting of world scientists to discuss "The
physiological aspects of crop yield," held at the Nebraska
Center for Continuing Education in Lincoln.
John D. Walsh, formerly research scientist with the Nuclear Utility Services Corporation, Washington, D. C., took
a position as research scientist with GEO MET, Inc., Rockville, Md., in November.
Dr. Guenter Warnecke has terminated his two-year association with the Planetary Radiations Branch, Goddard
Space Flight Center (NASA), Greenbelt, Md., as a National
Academy of Sciences-National Research Council senior postdoctoral resident research associate and returned to his
permanent senior position at the Institute of Meteorology
and Geophysics, Free University of Berlin, Germany.
Dr. Raymond Wexler, Allied Research Associates, Bedford,
participated in a Department of Meteorology seminar on
"Observations of tropospheric and stratospheric dust layers
by searchlight techniques and their interpretation," at the
Massachusetts Institute of Technology in December.
Clarence A. Woollum, Weather Bureau forecast officer,
Washington, D. C., presented a paper titled "Washington
metropolitan area precipitation patterns" at the World Meteorological Organization's symposium on urban climates
and building climatology held at Brussels in October.

about our corporation members

Arthur D. Little, Inc., of Cambridge, Mass., has announced
the opening of a Paris office. The firm also has branches in
Chicago, New York, San Francisco, Santa Monica, Washington, Athens, Brussels, London, Mexico City, Toronto, and
Zurich.
GCA Technology Division of GCA Corporation, Bedford,
has received two contracts totalling $106,000 from NASA,
George C. Marshall Space Flight Center, to develop a method
of predicting atmospheric diffusion of high energy toxic
rocket fuels which may be utilized in future Kennedy Space
Center launch operations on Merritt Island and Cape Kennedy, Fla. A comprehensive study of the atmospheric environment in the area of the launch complexes used by NASA will
be conducted by the Division, which performs studies in the
field of meteorology and air pollution research for government and industry.
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The First National Conference on Weather Modification sponsored by the
American Meteorological Society at the State University of New York at
Albany was held from April 28 to May 1, 1968, bringing together scientists
of international repute. This conference provided an opportunity for-meteorologists and engineers to present analyses of their experimental and theoretical work dealing specifically with on-going programs in weather and
climate modification.
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(Continued from announcements, page 79)
Graduate study at Catholic University

The Catholic University of America has recently announced
its programs of graduate study leading to advanced degrees
in aerospace engineering, applied physics, fluid mechanics
and heat transfer, and space science.
Among the many courses offered in these programs are
physics of the atmosphere and upper atmosphere, instrumentation science, kinetic theory of gases and plasmas,
geophysical fluid mechanics, hydrodynamics, and viscous
gasdynamics. Research areas include such topics as ionosphere physics, hydrodynamics, free-surface flows, dynamics
of tornadoes and hurricanes, air pollution, and turbulence.
Fellowships, scholarships, graduate assistantships, and research associateships are available with stipends ranging from
$3200 to $4500 a year.
Further information and brochure may be obtained from:
Department of Space Science and Applied Physics, The
Catholic University of America, Washington, D. C. 20017.
New publications

Agrometeorological progress in the United States: A report
to the World Meteorological Organization Commission (4th)
for Agricultural Meteorology (PB-179 419, Weather Bureau,
Silver Spring, Md., 1967, 58 pp, from Clearinghouse*, U. S.
Dept. of Commerce, Springfield, Va. 22151) reports on a
nationwide federal-state survey of agencies and educational
institutions engaged in agrometeorological activities. The
major interest in agrometeorology in the U. S. has been traditionally shared among three distinct professional groups
working separately or jointly depending on the problem,
location, and individuals involved. They are: agricultural
scientists such as agronomists, foresters, horticulturists, entomologists and plant pathologists, and physiologists located in
state universities, federal laboratories, and private industry,
who have always been interested in relating the atmospheric
environment to growth and development of food products
and pests; agricultural climatologists and microclimatologists,
who for the past several decades have filled a void by relating average and extreme climatic conditions to specific problems in agriculture; and operational meteorologists and more
recently agricultural and fire weather meteorologists with the
federal government, who are responsible for providing day
to day (real time) weather forecasting services tailored specifically for agricultural activities.
APTIC accession bulletin (for availability apply to National
Air Pollution Control Administration, Office of Information
and Publications, Air Pollution Technical Information Center, 801 N. Radolph St., Arlington, Va. 22203) is issued semimonthly to inform NAPCA personnel and others of currently
accessioned technical literature stored at APTIC. The listings are arranged alphabetically by author under several
categories. Each item consists of the APTIC accession number and a complete bibliographical description, which includes author, title, source, pagination, date of publication,
and number of references cited. APTIC does not provide
copies of journal articles for non-NAPCA personnel, but
does provide copies of NAPCA or PHS-generated report
literature. Those available from Clearinghouse or the GPO

are so indicated.

Atlantic continental shelf and slope of the United States:
physiography and sediments of the deep-sea basin (119.16:
529-B, 1968, 44 pp. il, pi in pocket. $1.00. from Superintendent of Documents, Government Printing Office, Washington, D. C. 20402) contains a summary of the widely scattered information on the sedimentary environments of the
North American Basin off the east coast of the United States.
Average annual water surplus in Canada (SCAP-21.4, Sanderson and Phillips, Clim. Studies No. 9, 76 pp, 1968, $1.50,
from Meteorological Branch, Dept. of Transport, Toronto,
Ont.) presents an areal and volumetric inventory of available
water surplus in Canada on a national and regional scale.
Data were obtained from hydrological records of runoff and
tables of water surplus computed from climatic records and
water balance methods.
Bibliography on the climate of Ethiopia—Including
the
Province of Eritrea (AD-673 135, Charles S. Vitale, Environmental Data Service, Silver Spring, Md., August 1968, 102
pp, from Clearinghouse*, above) was compiled from available sources with climatological and meteorological data for
Ethiopia (including the Province of Eritrea incorporated in
1962). (Author)
Catalog of publications, U. S. Naval Oceanographic Office
(D 203.22:1-P, 1968, 71 pp, 45 cents, from GPO, above) lists
the NAVOCEANO publications of interest to the cartographic, maritime, and oceanographic communities.
Climatic data for representative stations of the world (H.
L. Nelson, University of Northern Iowa, 82 pp, $1.50, from
University of Nebraska Press, Lincoln, Nebr. 68508) gives
precipitation and temperature data representative of each
state in the United States and in each foreign country. No
attempt was made to include sufficient data for detailed climatic study of any one country. For large countries, data are
sufficient in amount to give a representative pattern of the
major climatic types in each.
The control of summertime cumuli and thunderstorms by
Lake Michigan during non-lake breeze conditions (PB-179
430, W. A. Lyons and J. W. Wilson, Chicago University, 111.,
June 1968, 37 pp, from Clearinghouse*, above) reports on a
one-day field study over Lake Michigan (26 July 1966), observing the response of convective neph-systems to the cold
water surface during non-lake breeze conditions. As appears
typical of these situations large cumulus clouds dissipated
after about 10 mi of overwater fetch with no cumulus forming farther out over the lake. Although all advected cumuli
dissipated, a moderately intense squall line was able to cross
the southern basin in the afternoon. Gain-stepped radar data
indicate no decrease of echo strengths over water. Cloud photographs and surface data also established the existence of
(1) a band of shoreline convergence along the southeastern
shore where the prevailing winds paralleled the coast, and
(2) a 20-mile wide cumulus-free zone on the eastern shore,
apparently marking a zone of subsidence and air-mass remodification. (Author)
Determination of cloud cover persistence by a non-Markovian stochastic chain (AD-675 202, S. T. Chu, Aerospace
Corp., El Segundo, Calif., July 1968, 51 pp, from Clearinghouse*, above) presents a method for determining cloud
cover persistence from available climatological data. The
use of a non-Markovian chain is proposed to represent the
stochastic process of cloud cover occurrences. Such an ap-
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proach is found to be superior to those using a simple
Markovian chain that neglects the effect of diurnal variability of cloud cover occurrences. The validity of the nonMarkovian model is initially established by a number of
test cases in which known time series (three and four steps)
are constructed from actual climatological data. Precise agreement is found between the event persistence of the known
time series and that determined from the analysis. In addition, results of persistence of both clear (0/8 to 2/8 cloud
cover) and cloudy (6/8 to 8/8 cloud cover) conditions determined analytically are compared with observations of three
U. S. cities: Dayton, Ohio, Minot, N. Dak., and Oklahoma
City, Okla. Good agreement is found in all cases.
Earth photographs from Gemini III, IV, and V (Catalog No.
NAS 1.21:129, 1967, 266 pp, il, clothbound, $7.00, from GPO,
above) presents material from the synoptic and weather photography experiments which were significant parts of the
Gemini science program. The color in many of the pictures
is outstanding and ground resolution remarkably high. Many
small roads, canals, and similar features are clearly visible.
Photos of shorelines, river courses, and details never before
seen by man are included. The considerable bottom topography and water current structure visible make these pictures
highly valuable in planning future photography for studies
in oceanography and marine geology. These photographs and
other Gemini experiments are the beginning of a vast increase in man's useful knowledge of the Earth and its
environment.
Everglades wind variability vs. solar radiation intensity
(AD-675 399, L. J. Budney, Army Electronics Command, Ft.
Monmouth, N. J., July 1968, 48 pp, from Clearinghouse*,
above) presents pibal wind data collected in the Florida
Everglades in support of field tests. From these wind data
it was hoped to determine the relationship between wind
variability and stability as represented by the intensity of
solar radiation at the surface of the Earth. A variation in
the wind as defined in this study is the magnitude of the
vector difference between the wind velocities which occurred
on two different occasions. The overall wind variability of
the time interval in question was taken as the root mean
square (RMS) variation. The variability time intervals studied were 3, 6, 10, 20, 30, 45, and 60 min. Data were classified
into three stability regimes based on solar radiation, which
in turn were affected by cloud cover. During days of clear
skies there was only a slight increase of variability with increasing variability time interval. During overcast sky conditions, the wind variability more than doubled as one
progressed from 3-min to 60-min intervals of variability.
As a result, the variability was proportional to the amount
of solar radiation at the Earth's surface during the shortest
time intervals. As time intervals increased in length the
trend gradually reversed, resulting in an inverse relationship
between variability and solar radiation for the longest time
intervals. (Author)
Guide to the climatic maps of Canada (Cli-1-67, Thomas
and Anderson, 116 pp, $1.00, from Meteorological Branch,
above) was compiled under the general direction of C. C.
Boughner, chief of the Climatology Division, to assist professional and technical personnel in locating and using the
most up-to-date climatic maps of Canada. It contains an
index to national maps, index to regional or provincial
maps, author index, subject index, and a listing of map
and atlas projects in preparation.
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Handbook of air pollution (FS 2,300:AP-44, 1968, 235 pp.,
il, $2.25, from GPO, above) presents a compilation of data
often needed by individuals working in the air pollution
field, such as the characteristics and behavior of air, gasses,
and particles, and the chemistry of atmospheric pollutants,
and data of a general nature such as mathematics and common conversion factors. The handbook was designed to consolidate the applicable portions of these numerous references
into a single, easily accessible source.
Heavy snow in the Chicago area as revealed by satellite
pictures (PB-179 431, Bunting and Lamb, University of Chicago, 111., July 1968, 54 pp, from Clearinghouse*, above)
reports on the Great Chicago Snowstorm of '67 which left
a deep and persistent snowbelt across northern Illinois, Indiana, and southern Michigan. The change of this snow cover
with time is studied, first from the ground in the vicinity of
Chicago, and then from satellite pictures over a much greater
area. The appearance of snow near Chicago is compared with
the appearance of snow on other physiographic areas such
as extensive forests and mountains. Techniques used in distinguishing snow from clouds are discussed. (Author)
Man's geophysical environment—Its Study from Space
(C 52.2:G 29/2, 1968, 123 pp, il, $2.00, from GPO, above)
is a report to the Administrator of ESSA in response to an
ESSA request for a study of the potential uses of future space
platforms, both manned and unmanned, for the environmental sciences. Looking about five years ahead, the ad-hoc
panels of the task force appraised: ESSA's geophysical requirements with regard to research and services; the technical feasibility of satisfying these requirements with space
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monitoring systems; related data handling problems; and
comparative aspects of future manned and unmanned space
platforms.
A mesometeorological study of a subtropical mesocyclone
(PB-179 462, H. Arakawa et al., University of Chicago, 111.,
May 1968, 33 pp, from Clearinghouse*, above) establishes
the classification of a mesoscale cyclone of 1 September 1960,
which formed over tropical waters and landed over Japan
next day. The cyclone was located on a maximum-windspeed
vs. storm-diameter diagram. Then the cyclone was classified
as a subtropical mesocyclone because it was located on the
borderline between mesocyclones and tropical depressions.
The mesocyclone was accompanied by arc-shaped echoes
around the center and by a curved echo band in the eastern
sectors far from the center. An area of composite mesohighs
was accompanied by the echo band. A three dimensional
analysis of the wind field was made by making use of the
existing techniques of time-to-space conversions and of new
methods of interpolation for construction of vertical space
cross sections. Results showed that the subtropical mesocyclone was characterized by an overall mass inflow which was
between a large thunderstorm and a mature hurricane.
(Author)
Monthly precipitation-amount
probabilities for selected
stations in Virginia (PB-179 147, M. H. Bailey, Weather Bureau, Garden City, N. Y., June 1968, 18 pp, from Clearinghouse*, above) initiates application of an established statistical analysis procedure in Virginia. Thirty years of monthly
data from six well-dispersed stations provide the first survey
of precipitation variability across the state. As circumstances
permit, data will be analyzed for more stations and for critical intervals shorter and longer than one month. The results
are applicable to a number of weather affected activities requiring long-range planning, i.e., for periods beyond the life
span of conventional weather forecasts. Where such activities
in or for Virginia localities suggest computation for time
intervals or risk levels other than those used here, the ESSA
State Climatologist in Blacksburg, Virginia, should be advised. (Author)
An optical-electrical particle size discriminator (PB-179 645,
Robert G. Knollenberg, National Center for Atmospheric
Research, Boulder, Colo., April 1968, 22 pp, from Clearinghouse*, above) describes a device for measuring the size and
number of all types of particulate matter and objects. Two
complete particle-size measuring systems have been constructed using this novel idea. One is a prototype unit useful
in testing and calibration, and the second uses an aircraft
installation to measure the size of water drops and water
crystals in the atmosphere. The aircraft system has been used
in studies of weather modification. (Author)
A parameterized numerical model of cumulus convection
(PB-179 389, Weinstein and Davis, Pennsylvania State University, May 1968, 78 pp, review of report dated December
1967, from Clearinghouse*, above) describes a numerical
model combining the accuracy of detailed calculations where
the mechanisms are well understood with the speed of parameterization where the phenomena are complex, produced
for use as a research and/or field operations tool. Its calculations utilize the entrainment principles of Stommel (1947)
along with the cloud microphysics relationships of Kessler
(1967) in order to yield steady state, Lagrangian profiles of
vertical velocity, temperature, liquid water content, and

radar reflectivity factor in the core of an isolated cumulus
cloud. The calculations also yield total rainfall and duration of rainfall at cloud base and total updraft area in the
cloud layer. Results of model calculations are presented along
with suggested applications of the model in several fields of
cloud physics and dynamics. The model's speed and versatility make it potentially powerful as both a research and operational tool. (Author)
Proceedings of the conference on the drought in the northeastern United States (TR-68-3, Jerome Spar, ed., New York
University, School of Engineering and Research, University
Heights, New York, N. Y. 10453, March 1968) contains 10
papers presented at a conference sponsored by the New York
State Science and Technology Foundation and arranged by
the NYU Department of Meteorology and Oceanography,
plus an introduction and description of the drought and a
conference summary by Prof. Spar, and a list of participants.
Proceedings of the workshop on methods of obtaining
wind and densities from radar meteor trail returns (AD675 148, Barnes and Pazniokas, AFCRL, Hanscom Field, Mass.,
April 1968, 325 pp, from Clearinghouse*, above) describes the
four-day meeting held 16-19 August 1966. The first day was
devoted to technical descriptions of six radar meteor trail
systems. Methods of deriving winds, wind shears and geometric height of the trails were presented on the second day.
Discussions of ambipolar diffusion rates and derived atmospheric densities and density heights were the topics for the
third day. On the last day the discussion centered around
the use of the data by the meteorologist. The height resolution and data rates needed for climatological, tidal, and turbulence studies were delineated. Two papers on wind studies
at Sheffield, England, and Adelaide, Australia, were presented. (Author)
Serial atlas of the marine environment: Folio 16, Mean
monthly sea surface temperatures and zonal anomalies of
the tropical Atlantic (Paul A. Mazeika, U. S. Bureau of
Commercial Fisheries, loose-leaf, 16" by 12-1/2" formation,
fine translucent paper, $8.00, from Serial Atlas of the Marine
Environment, American Geographical Society, Broadway at
156th St., New York, N. Y. 10032) presents data from some
2.5 million observations taken between latitude 20N and 20S
and used to compute means by 1" squares and to determine
statistical parameters for testing the presence of thermal
boundaries and for filtering of unreliable data. To facilitate
interpretation of the environmental properties of the surface
water, the mean monthly temperature distribution is supplemented by monthly zonal temperature anomaly charts.
Some synoptic effects of long-wave radiation from cloudtop (AD-675 136, Maurice B. Danard, Naval Postgraduate
School, Monterey, Calif., June 1968, 20 pp. from Clearinghouse*, above) describes calculations with a synoptic case
study that show that long-wave radiative cooling tends to
reduce the available potential energy, especially in the upper
troposphere. Synoptic-scale precipitation amounts resulting
from destabilization of clouds by long-wave cooling are computed. These range up to 1.4 mm in 12 hr. This destabilizing effect may be important in explaining the nocturnal
maximum of precipitation over the sea. It may also contribute
significantly to cyclone development. (Author)
Thunderstorm-environment
interactions revealed by chaff
trajectories in the mid-troposphere (PB-179 659, James C.
Frankhauser, National Severe Storms Lab., Norman, Okla.,
June 1968, 21 pp, from Clearinghouse*, above) reports on
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some physical convective storm models which suggest that
large thunderstorms create effective barriers in the environmental airflow through the process of vertical momentum
transport in their vigorous updrafts and downdrafts. Hydrodynamically, the relative air motion near a thunderstorm has
been considered analogous to potential flow around a solid
cylinder. Circulations derived from the chaff motions are
compared with independent wind measurements, obtained
from an airborne Doppler system and rawinsondes, and to
flow characteristics demonstrated by classical hydrodynamical
experiments. (Author)
Wave characteristics of kona and trade wind conditions
for the Hawaiian Islands and their channels (PB-179 346,
Marine Advisors, Inc., La Jolla, Calif., 19 June 1963, 29 pp,
from Clearinghouse*, above) presents a study of seasonal
wind and wave characteristics among the islands of Hawaii.

28 May-^f June: Pro Aqua—Congress: Water and Air in Industry, at Swiss Industries Fair, Basel, Switzerland. Contact:
Secretariat, Pro Aqua 69, P. O. Box Ch-4000, Basel, Switzerland.
15-17 August: 2nd Reunion of World War II, 11th Weather
Squadron, Americana Hotel, New York, N. Y. Contact: A1
Drasser, 56 Doris Ave., Franklin Square, N. Y. 11010.
10-12 December: Conference on Environmental Engineering
for the Ocean and the Continental Shelf, Deauville Hotel,
Miami Beach, Fla. Contact: Prof. Wen F. Chang, Department
of Civil Engineering, University of Miami, Coral Gables, Fla.
33124.

Satellite meteorology seminar

Largest radar telescope planned
by midwest universities

Satellite meteorology will be the subject of a three-day seminar held in San Francisco Thursday through Saturday, 1 to 3
May 1969, under sponsorship of University of California Extension, Berkeley. Principal speakers will be Sigmund Fritz,
acting chief space scientist, and Vincent J. Oliver, head, applications branch, both with the National Environmental
Satellite Center, Environmental Sciences Service Administration, Washington, D. C.; Tetsuya Fujita, professor of meteorology, University of Chicago; and William Nordberg,
assistant chief, Laboratory for Atmospheric and Biological
Sciences, NASA Goddard Space Flight Center, Greenbelt, Md.
Intended for meteorologists and for scientists and engineers
in related fields who are interested in the current and projected roles and capabilities of satellite meteorology, the seminar will cover such topics as operational applications and
utilization of cloud pictures, interpretation of radiation measurements, vertical structure measurements of the atmosphere
and satellite sensor development, cloud motions derived from
time-lapse photography, display measurement and processing
of satellite-observed and allied data using electronic techniques, as well as other ground-based data handling and
display systems.
The registration fee is $160; a $90 fee is available to students. For details write to Ronn Patterson, Letters and Science Extension, University of California, Berkeley, Calif.
94720; or phone (415) 642-1061.
Meetings of interest

20-24 April: Institute of Environmental Sciences, 15th annual
meeting, Anaheim Convention Center, Anaheim, Calif. In
addition to the technical sessions, there will be a three-day
tutorial program, field trips, and an equipment exposition.
Contact: Institute of Environmental Sciences, 940 East Northwest Highway, Mt. Prospect, 111.
5-7 May: 12th Conference on Great Lakes Research, University of Michigan, Ann Arbor, Mich., sponsored by the International Association for Great Lakes Research. Contact: Great
Lakes Research Division, University of Michigan, 1077 North
University Bldg., Ann Arbor, Mich. 48104; or John F. Carr,
General Chairman, P. O. Box 640, Ann Arbor, Mich. 48107.
19-21 May: 1st Annual Conference of the Offshore Technology Conference, Albert Thomas Convention Center, Houston,
Tex. Contact: Offshore Technology Conference Headquarters,
6200 North Central Expressway, Dallas, Tex. 75206.

(Continued from news and notes, page 88)
Eleven midwestern universities have joint plans for a radar
telescope larger than any such instrument now operating.
They are all members of the Committee on Institutional
Cooperation (CIC), which is composed of the universities of
Chicago, Illinois, Indiana, Iowa, Michigan, Michigan State,
Minnesota, Northwestern, Ohio State, Purdue, and Wisconsin.
The telescope facility has been planned by a panel of
scientists, representing all of the member universities of the
CIC, who have recommended building a steerable dish-shaped
radar telescope 360 ft (110 m) in diameter under a giant
radome cover. Largest comparable instrument now operating
is the 240-ft-diameter (73 m) radio telescope at Jodrell Bank
in England. Supplementary equipment will be at two smaller
facilities each approximately 200 mi (322 km) from the telescope and forming an equilateral triangle in relation to it.
The telescope will be used for research in aeronomy, astronomy, meteorology, plasma physics, and space science. A
primary function will be research in aeronomy—study of
the Earth's upper atmosphere. This will include studies of
phenomena such as the radio-reflective ionosphere, aurora
borealis, airglow, and little-known high winds which affect
surface weather. The radar instrument will allow detailed
study of surface features of Mercury, Venus, and Mars, providing information valuable for planning manned expeditions to those planets. Used as a radio telescope, it will explore distant cosmic radio sources, seeking clues to puzzles of
gravitation and origins of the solar system. It also can be
used for telemetry and tracking of space probes, and observations of the "unbounded plasma" for ionospheric effects
impossible to simulate in the laboratory.
The radar telescope will be a regional resource for use on
a sharing basis, and will provide graduate training and
strengthen ties among participating universities and their
departments of physics, astronomy, and electrical engineering.
Chairman of the planning panel is Prof. Sidney A. Bowhill,
director of the Aeronomy Laboratory of the College of Engineering, University of Illinois at Urbana-Champaign. Members of the panel are Professors David Atlas, Chicago, F. K.
Edmondson, Indiana, J. A. Van Allen, Iowa, A. F. Nagy,
Michigan, A. P. Linnell, Michigan State, P. J. Kellogg, Minnesota, J. A. Hynek, Northwestern, M. C. Ko and J. D. Kraus,
Ohio State, D. B. Miller, Purdue, and J. A. Weinmann,
Wisconsin.
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New Meteorology and Space Science Building
at University of Wisconsin

The University of Wisconsin's department of meteorology,
chaired by Prof. Lyle H. Horn, has abandoned a half dozen
locations about campus and moved into the new Meteorology
and Space Science Building. More than 100 professors, research assistants, technicians, and administrative staff members have made the move to the new 15-story building at
the corner of West Dayton and Orchard Streets in Madison.
The $4.5 million structure will be shared with the Space
Science and Engineering Center, an offspring of the department of meteorology.
Though the new research complex will not house classroom facilities, meteorology students are enthusiastic about
the expanded office space and research facilities, according
to Asst. Prof. Frank Sechrist.
Prof. Reid A. Bryson, under whose leadership the department of meteorology was established in 1948, sees great
promise in the department sharing a common location. "A
staff working close together comprises a kind of critical
mass," he explained. "One professor stimulates the thinking
of his colleagues and the entire department shares the
reaction."
In 1948 Prof. Bryson doubled the department's staff by
recruiting a colleague from Chicago's meteorology department, Prof. Verner Suomi, currently director of the Space
Science and Engineering Center. Prof. Bryson recalled the
slow growth of the department until the late fifties. "From
about 1957 to 1965 the department just about doubled every
year. Today a third of the nations's Ph.D.'s and M.A.'s in
meteorology graduates from the University of Wisconsin."
It is also interesting to note that nearly one-quarter of the
undergraduates take meteorology courses sometime during
their four years at the University. But growth figures fail
as a reliable measure of a department's vitality. "The department is not here to train weathermen," Prof. Bryson
explained. "We are concerned with understanding our environment. In the meteorology department that concern has
led to registering the Earth's heat loss with orbiting observation systems and extended to an examination of the oceans'
deepest currents. It has prompted a revitalized research program in long-range weather forecasting and urged the development of methods enabling us to reconstruct climatic
conditions contemporary with field data centuries old."
Interaction between the department of meteorology and
other departments will continue. The Space Science and
Engineering Center evolved as a focus for University-wide
effort in space science and technology. The department of
meteorology has participated in multi-disciplinary projects
since its inception.
FSU marine laboratory dedicated

Florida State University's marine laboratory at Turkey Point,
48 miles south of Tallahassee on the Gulf of Mexico, was
given the name Edward Ball Marine Laboratory in dedication
ceremonies during November. Edward Wenk, Jr., executive
secretary, National Council on Marine Resources and Engineering Development, Washington, was guest speaker at
the ceremonies.
Development of a boat harbor and the marine laboratory
began in December 1964, on a 77-acre site, following the
gift of 70 acres of coastal area by the St. Joe Paper Company

of which Ball is president. Occupation of the newly completed
laboratory began in the fall of 1968. The facilities include a
laboratory-classroom building supplied with running sea
water, shops for research and boat maintenance, and residences for students and superintendent.
Funded by a $360,000 grant from the National Science
Foundation and about $550,000 from the state, the Ball
Marine Laboratory will eventually replace the facilities established in 1947 at Alligator Harbor. The new laboratory will
enable the university to expand an on-going teaching and
research program which covers the fields of ecology, geochemistry, physical oceanography, shellfish diseases, red tide,
air-sea interaction, and microbiology. More than 30 professors
and 150 students at Florida State are now working in
oceanography.
Two air quality control regions proposed

Commissioner John T. Middleton of the National Air Pollution Control Administration proposed in November boundaries for air quality control regions in the Denver and Los
Angeles metropolitan areas. The Denver region includes all of
Denver, Boulder, and Jefferson counties, and parts of Adams,
Arapahoe, and Douglas counties; the Los Angeles area includes all of Ventura and Orange counties, and parts of Los
Angeles, San Bernardino, and Riverside counties.
The Denver area is the fifth, and Los Angeles the sixth,
considered for designation as air quality control regions under
the provisions of the Air Quality Act of 1967. A region has
already been designated in the Washington, D. C., area, and
consultations have been held with respect to proposed regions
in the New York, Chicago, and Philadelphia areas. It is
expected that similar steps will be taken in as many as 27
other places over the next year.
ISIS-I in orbit

The Canadian-built ISIS-I (International Satellite for Ionospheric Studies) was successfully launched on 30 January at
1:47 a.m. by the National Aeronautics and Space Administration from the Western Test Range, Lompoc, Calif. The satellite has an apogee of 3522 km (2183.6 mi), a perigee of 574
km (355.8 mi), inclination of 88.5 degrees, and a period of
128.3 min. ISIS-I is part of a joint Canadian-United States
program of research.
The new satellite is a more complex spacecraft than the
Canadian Alouettes I and II, and shows the evolution of the
program from a topside sounder to virtually an observatory
class satelilte. Alouette I conducts four experiments and
Alouette II has five; ISIS-I carries ten experiments.
Of the ISIS experiments four were furnished by the Defence Research Telecommunications Establishment of Canada, one by the Canadian National Research Council, and
one by the University of Western Ontario; one by NASA, two
by AFCRL, and one by the Southwest Center for Advanced
Studies.
NCAR develops high-altitude air sampler

A team of scientists, engineers, designers, and craftsmen at
the National Center for Atmospheric Research (NCAR) has
developed a rocket-borne air sampler, for probing the atmosphere at altitudes more than 25 miles (40 kilometers) above
the Earth's surface, that can bring back representative air
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The warmest winter ever known: 1827-28
New England's bitterest daylight: 1835
New York State's "Big Snow" in 1836
March 1843: the greatest monthly
anomaly
Coldest month ever known: January
1857
The Virginia Blizzard: January 1857
New York City's below-zero daylight
Mid-June snowstorm in New England:
1842
Great arctic outbreak into the South:
1835
A snowy decade: 1830's at Charleston
Gulf Coast snowstorm in January 1852
Winter of the Deep Snow in Illinois
Midwest's "Sudden Change" in 1836

featured

Winters at Old Fort Snelling: 1819-70
The bitterest New Year's Day: 1864
The "first" blizzard: March 1870
Winters of the Civil War: Tennessee 1862,
Monitor vs. Merrimac 1862, Fredericksburg & the "Mud March" 1862-63,
Battle of Stone's River 1862-63, Battle
Above The Clouds 1863, Sherman's
March to the Sea 1864, Prelude to
Appomattox 1865, Lincoln and a forecaster
Henry Thoreau at Walden & Concord
The famous Susquehanna River Ice
Bridge
Origin of the word "blizzard"
Sailing of the Britannia from Boston:
1844
Climate change in New England: 17801865
Whittier's Snowbound

Early American Winters II 1821-1870 contains 200 pages of double column text with illustrations
and maps. An index and bibliography are included. Clothbound—$10.00.
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samples about 100,000 times as large as any ever collected
before at such high altitudes.
The rocket-borne sampler, known as the ENCAR (£iVclosed
Cryocondenser for Air Recovery) Sampler was developed and
built at NCAR with cooperation and support from the National Aeronautics and Space Administration (NASA). Scientists and engineers from several other Boulder research organizations also contributed to the design and development
of the ENCAR Sampler.
According to Dr. Edward A. Martell, NCAR project scientist, the new device will open up several new and important
areas of upper atmosphere research. Because the ENCAR
Sampler can collect a very large air sample without modifying
it or contaminating it significantly, it will permit researchers
to measure many minor atmospheric constituents, including
water vapor, trace gases, and radioactive bomb products.
One special application of the ENCAR Sampler, according
to Dr. Martell, is the collection of extremely small particles
of radioactive bomb debris which persist for years in the
upper atmosphere. Other rocket-borne samplers have used
filters or devices known as impactors to separate particles
from the atmosphere and bring them back for analysis. But
impactors cannot collect extremely small particles, and the
efficiency of filter techniques is uncertain for such particles.
Another problem is the difficulty of estimating the volume of
air from which the particles were collected, in order to determine their concentration in the upper atmosphere.
One solution to these problems is to bring back a large
sample of air, including all of the radioactive particles and
gases present in the sampled volume. But there are practical
limits to the volume of a sample vessel that can be carried
to high altitudes by a sounding rocket. A sampler that collects air at ambient pressure—the very low pressure at which
it exists in the free upper atmosphere—simply can't bring
back a very large sample.
The ENCAR Sampler is designed to collect a very large
volume of air in a relatively small chamber by utilizing the
principles of cryogenics, the branch of physics which deals
with extremely low temperatures. As the sampler is thrust
through the atmosphere by the rocket, at a velocity that exceeds 3200 mph (5150 km per hour) at burnout, the nose cone
is ejected, opening the sampler chamber. A column of air
with a cross-section of 23 square inches (150 square centimeters) and a height of 12 mi (20 km) is rammed into the
sample chamber by the velocity of the rocket. Inside the
chamber, the air is frozen out on heat-exchanged coils chilled
by liquid hydrogen to temperatures just above —423F (20K).
Using this technique, a total volume of more than 10,000
cu ft (283,000 liters) of free air can be condensed into the
2.3-cu-ft (64-liter) sample chamber.
The physical principles involved in the cryogenic sampling system are fairly straightforward, but the practical
problems of actually designing, building, and flying such a
sampler were quite formidable. There was a shortage of data
on subjects such as the behavior of liquid hydrogen as it
changes to vapor in small-diameter tubes. Demanding engineering problems, such as how to redistribute the liquid hydrogen throughout the heat exchanger during the sampling
period and how to bake out water vapor and residual gases
from the sample chamber walls, had to be solved. And the
whole assembly, with its surrounding vacuum space for insulation, had to be sturdy enough to withstand the stresses of
rocket launch and parachute recovery.

The first rocket flight of the ENCAR Sampler was made on
September 4, 1968, at White Sands Proving Ground, New
Mexico, using an Aerobee-150 sounding rocket. The rocket
was launched at 8:50 a.m. (MDT) and burnout occurred at
112,000 ft (34,000 m), with a burnout velocity of 3207 mph.
The sampling operation was initiated by a radio command
signal at about 136,000 ft (41,000 m). The split nose cone of
the sampler was ejected, opening the sample chamber, and
the intake valve was closed after a sampling interval of 16
seconds. The rocket reached its apogee at 405,000 ft. The recovery parachute deployed satisfactorily, and the payload
landed atop a sand dune, with only minor damage.
The air sample, which represents a free volume of more
than 10,000 cu ft of high-altitude air, was transferred into
two stainless-steel pressure vessels, and was brought back
to the NCAR Mesa Laboratory in Boulder for analysis. Dr.
Martell and his associates in the NCAR isotope geochemistry
group are now measuring the concentration and isotopic
composition of the water vapor, gaseous hydrogen, and carbon dioxide. These measurements will include the concentrations of radioactive tritium and carbon-14. Other trace gases
and radioactive aerosols are also being measured.
NCAR is planning to make one or two research flights per
year with the ENCAR Sampler for the next several years.
Emphasis will be placed on investigating the distribution of
water vapor and hydrogen compounds in the high stratosphere and in the mesosphere—the upper one-thousandth
of the atmosphere. Other minor constituents and contaminants in the high atmosphere will also be studied. The
ENCAR Sampler also may be used to study the circulation
and physical behavior of the upper atmosphere by measuring
the redistribution of bomb debris or artificial tracers.
Ion engines for meteorological spacecraft

Low-thrust space engines producing a thrust equivalent to
one-half the weight of an office staple are seen as the ideal
system for keeping a satellite precisely stationary for conducting meteorological, communications, and navigational
experiments.
Two such ion, or electrical, engines were operated in
orbit successfully for the first time on the National Aeronautics and Space Administration's Applications Technology
Satellite, the ATS 4, on its flight from 10 August to 17 October 1968. The engines were fired for a total of 23 hr in
the course of five separate tests. Both engines, which produce a thrust of less than 20 micro-pounds, performed perfectly, according to Dr. Robert E. Hunter, the ion engine
experimenter from NASA's Goddard Space Flight Center,
Greenbelt, Md.
Unlike chemically propelled engines, ion engines have controllable thrust level and direction (with no moving parts),
high fuel efficiency, and longer fuel life. The combination
makes them ideal for keeping gravity-gradient synchronousorbiting spacecraft at a precise point above Earth. Synchronous orbiting satellites move slowly in orbit because of
gravitational attraction between the spacecraft, the Moon
and Sun, and the elliptical equatorial section.
Prior to the tests, propulsion experts suspected that ion
engine firing might create radio frequency interference and
thus make the operation of experiments aboard a satellite
useless. There was no interference during any of the tests.
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