meetings ol the AMS

1970
Madison, Wis.
Fairbanks, Alaska
Ft. Collins, Colo.
Miami Beach, Fla.
Tucson, Ariz.
Tel Aviv, Israel
Chicago, 111.

July 21-23

San Francisco, Calif.
Phoenix, Ariz.
Raleigh, N. C.
Washington, D. C.
Atlanta, Ga.

Jan. 11-14

A u g . 16-19
A u g . 24-27
Nov. 6
Nov. 17-20
Nov. 30-Dec. 4
Dec. 26-31

National Symposium on Data and Instrumentation for Water Quality Management
Symposium on Polar Meteorology with the Alaska Division of the AAAS
Conference on Cloud Physics
With the American Society of Civil Engineers
14th Conference on Radar Meteorology
International Conference on Meteorology
With the American Association for the Advancement of Science

1971

Albany, N. Y.
Columbia, Mo.
Columbia, Mo.
Honolulu, Hawaii

Jan. 15
April 6 - 9
April 12-16
18-20

May
June
June
June
June

51st Annual Meeting
With the ASCE's National Water Resources Engineering Meeting
Conference on Air Pollution Meteorology
With the American Geophysical Union
Conference on the Forest, Weather and Associated Environment with the Society
of American Foresters
Conference on Electrostatics
Tenth Conference on Agricultural Meteorology
Conference on Biometeorology
Second Conference on Statistical Meteorology

Additional Meetings and Conferences to be scheduled.

National Symposium on Data and Instrumentation
for Water Quality Management,
July 21-23, 1970, Madison, Wis.
The Conference of State Sanitary Engineers with American
Meteorological Society and 15 other professional societies as
cosponsors has scheduled a National Symposium on Data
and Instrumentation for Water Quality Management at the
University of Wisconsin, Madison, Wis., July 21-23, 1970.
Program Chairman is Mr. Irving Grossman, New York
State Dept. of Health, Div. of Pure Waters, 84 Holland Ave.,
Albany, N. Y. 12208. Additional details and information may
be obtained from the Program Chairman.

Symposium on Polar Meteorology,
August 16-19, 1970, College, Alaska
T h e American Meteorological Society will sponsor a Symposium on Polar Meteorology hosted by the Farthest North
Chapter (Fairbanks) of the AMS as part of the meeting of
the Alaska Division of the American Association for the
Advancement of Science. The meeting will be held on the
Campus of the University of Alaska, College, Alaska, August
16-19, 1970. The Canadian Meteorological Society and the
Arctic Institute of North America are cosponsoring with the
AMS in arranging the sessions on Polar Meteorology.
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The Program Chairman is Dr. Gerd Wendler, University
of Alaska, Geophysical Institute, College, Alaska 99701.
The program was published in the June BULLETIN.

Conference on Cloud Physics,
August 24-27, 1970, Ft. Collins, Colo.
In honor of the centennial year of Colorado State University,
Ft. Collins, the Cloud Physics Committee of the American
Meteorological Society is sponsoring a Cloud Physics Conference on August 24-27, 1970. This Conference will follow
immediately the International Nucleation Workshop which
is to take place at Ft. Collins from August 8-22, 1970. We are
hopeful that a large number of the international scientists
attending that Workshop will be able to remain at Ft. Collins
to participate in the Cloud Physics Conference. T h e program
will embody aspects of cloud physics from nuclei through
to mesoscale studies of atmospheric water.
The program committee includes Prof. Joseph A. Warburton, Desert Research Institute, University of Nevada System, Reno, Nevada 89507, Prof. Lewis O. Grant, Colorado
State University, Dr. Harry Orville, South Dakota School of
Mines and Technology, Dr. Paul MacCready, Meteorology
Research, Inc., and Dr. John Hallett, Desert Research
Institute.
The program was published in the June BULLETIN.
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Fourteenth Radar Meteorology Conference,
November 17-20, 1970, Tucson, Ariz.
The I4th Radar Meteorology Conference will be held in
Tucson, Arizona, during the period November 17-20, 1970
(Tuesday to Friday).
As has been the custom in the past, bound copies of abbreviated preprints will be distributed several weeks before
the conference to all participants who preregister. Other
participants will receive the preprints at time of registration. The format of the meetings will be designed to minimize formal presentation times and increase the periods of
discussion. T h e conference organizers intend to adopt procedures similar to those used successfully at earlier radar
conferences.
Papers will be presented on the following topics:
1)
2)
3)
4)
5)
6)

Measurement of precipitation amounts over a watershed.
Analyses by means of pulsed Doppler radar data.
Analyses by means of lidar data.
Radar observations of clear air phenomena.
Microwave scattering, absorption and polarization.
Use of radar data to study cloud physics and severe
weather phenomena.

Completed camera-ready texts on papers distributed by
conference organizers will be required by 15 August 1970.
Texts, including illustrations and references, should be either
2, 4 or 6 pages in length. Page charges will have to be assessed to defray the cost of printing and distributing the
preprints.
Conference Chairman is Prof. Louis J. Battan, Institute of
Atmospheric Physics, University of Arizona, Tucson, Ariz.
85721.

International Conference on Meteorology,
Nov. 30-Dec. 4, 1970, Tel Aviv, Israel
Under the joint sponsorship of the Israel Meteorological Society and the American Meteorological Society, an International Conference on Meteorology will be held in Israel
between November 30 and December 4, 1970.
The Conference will feature two specialized symposia and
a general session. The planned specialized symposia are:
1) A Symposium on the General Circulation of the Atmosphere and Weather Prediction and, 2) A Symposium on
Cloud and Precipitation Physics.
Further information may be obtained from: The Organizing Committee, International Conference on Meteorology,
c/o Dept. of Environmental Sciences, Tel Aviv University,
Ramat Aviv, Israel.
Dr. George S. Benton is Chairman of U. S. Committee,
International Conference on Meteorology, Dept. of Earth and
Planetary Sciences, The Johns Hopkins University, Baltimore, Maryland 21218 USA. Full papers will be required
at the time of the meeting as it is planned to have them
published in English in a special edition of the Israel Journal of Earth Sciences.

Garber Travel is arranging for special g r o u p t r a v e l
t o u r s for the conference. Tours include transportation via
TWA (New York-Tel Aviv-New York), transfers between airports and hotels, accommodations at deluxe hotels, and
sightseeing. Tour No. 1 (minimum of 40 persons paying and
traveling together) departs November 27 returning December
6 is $480 (single supplement $35). Tour No. 2 (minimum of
15 persons paying and traveling together) departs November 25 returning December 7 is $589 (single supplement
$45). For further information kindly contact: Mr. Brian P.
Magrane, Garber Travel, 1406 Beacon St., Brookline, Mass.
02146.

Call for Papers
51st Annual Meeting of the American Meteorological
Society, San Francisco, Calif., January 11-14, 1971
The 51st Annual Meeting of the American Meteorological
Society has been recognized as the conclusion of the Centennial Year of the national weather services and of the
Golden Anniversary of the Society. In recognition of these
memorable anniversaries, and the initiation of the new
century and half-century of the meteorological profession,
the program for the 51st Annual Meeting is being organized
around the theme, The Atmospheric Sciences in the Service
of Man. Sessions are being organized under the following
thematic headings:
Environmental Quality: The Air Pollution Problem
Human Adaptability to Atmospheric Stresses
Meteorological Effects on Water Resources
Meteorological Effects on Biological Productivity
Meteorological Effects on Transportation
Global Monitoring of Atmospheric Variables
The Uses of Weather Predictions
A limited number of papers will be accepted for each of
these sessions.
Anyone wishing to submit a paper for consideration should
send a title and definitive abstract to Dr. Glenn R. Hilst,
Program Chairman, American Meteorological Society, 45
Beacon St., Boston, Mass. 02108, by 1 August 1970. Authors
of papers which are acceptable will be notified by 1 September 1970.

Call for Papers
Conference on Air Pollution Meteorology,
April 5-8, 1971, Raleigh, N. C.
A conference on Air Pollution Meteorology will be held in
Raleigh, N. C., under the sponsorship of the American Meteorological Society in cooperation with the Air Pollution
Control Association, on April 5-8, 1971.
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Contributed papers on the following subjects will be
welcomed:
1. Meteorology in air resource management
2. Atmospheric turbulence and diffusion
3. Transformation and removal processes in the atmosphere
4. Air pollution climatology and forecasts
5. Weather and climate modification by air pollutants
6. Aerometric measurements in cities
7. General
Invited review papers are planned for each topic to be
discussed.
Brief abstracts with titles must be submitted before 1 December 1970. If the paper is accepted, extended abstracts
must be submitted by 1 February 1970, which will be preprinted for distribution at the conference.
Abstracts should be sent to the Chairman of the Program
Committee: Robert A. McCormick, Director, Division of
Meteorology, National Air Pollution Control Administration,
3820 Merton Drive, Raleigh, N. C. 27609.

Call for Papers
National Conference on the Forest,
Weather, and Associated Environment,
M a y 18-20, 1971, Atlanta, Ga.
A National Conference on the Forest, Weather, and Associated Environment, sponsored jointly by the Society of American Foresters and the American Meteorological Society will
be held at the Sheraton-Biltmore Hotel, Atlanta, Georgia,
May 18-20, 1971.
Technical sessions are planned on the following subjects:
1.
2.
3.
4.
5.
6.
7.

Forest fire meteorology
Fire-weather forecasting
Weather, fire, and environmental quality
Weather modification and forestry
Weather data systems for forest management
Forest operations and weather
The forest ecosystem and weather

The conference will emphasize practical findings in the
cross-disciplines of forestry and meteorology. Papers with
results useful to practicing foresters are encouraged. Title
of paper, abstract, projection requirements, presentation
time estimate, and other special requirements should be submitted by 15 November 1970, to Dansy T. Williams, AMS
Program Chairman, Southern Forest Fire Laboratory, P. O.
Box 185, Macon, Georgia 31202. H. E. Ruark, Director,
Georgia Forecast Research Council, P. O. Box 828, Macon,
Georgia 31202, is SAF Program Chairman.

(Continued from news and notes, page 628)
Aerial snow pack measurements
Airborne radiation sensors have been measuring the water
equivalent of the snow pack in an experiment which is attempting to ease the job of flood forecasting.

1970

A twin-engine airplane, provided by the Atomic Energy
Commission and instrumented and operated by EG&G, Inc.,
under a contract with the Environmental Science Services Administration, conducted tests this winter south of Luverne,
Minn., and near Steamboat Springs, Colo., in order to determine the feasibility of estimating the quantity of water in
the snow pack by airborne techniques. T h e research project
employed the masking effect which water has on the Earth's
"background" gamma radiation. Changes in the radiation
recorded by instruments in a plane flying above snowcover
are an indication of the water equivalent of the snow.
Conventional techniques for such estimations require samples to be taken by laborious core-sampling methods at
numerous sites throughout particular river drainage areas.
According to the Weather Bureau, an aerial monitoring
system for measuring the water equivalent of the snowpack
over wide areas, in addition to point measurements, will be
invaluable in obtaining the data needed by its River Forecast Centers to make timely and accurate forecasts. Similar
studies have been conducted in the Soviet Union in the last
several years, but this Weather Bureau project is the first of
its type to be carried on in the United States.
The project to date has consisted of survey flights over
carefully selected courses to measure the natural radiation
with and without snowcover and relate the changes in radiation measurements to the water equivalent of the snow on
the ground. The U. S. Soil Conservation Service and the U. S.
Forest Service have assisted in making ground surveys of the
water equivalent by core-sample methods and measuring
soil moisture conditions for correlation with the measurements being taken from the airborne radiation instruments.
(More news and notes on page 636)

MANUFACTURERS OF
WEATHER MODIFICATION
CHEMICALS

DEEPWATER CHEMICAL CO., LTD.
935 E. Victoria St, P.O. Box 4636
Compton, California 90224
Telephone (213) 639-3355

DEEPWATER
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Weather Science, Inc. has the unique capability and
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(Continued from announcements, page 606)
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New publications *

Plotter subroutine for meteorological straight line flight data
(SLENDER) (C 52.15:ERL 140-APCL 10, 1969, 37 pp., il., 50
cents).

Biometeorology, vol. 4 (2 parts, International Society of Biometeorology, 1970, $30.00, from Swets & Zietlinger N. V.,
Keizergracht 471, Amsterdam-C, Netherlands), contains the
proceedings of the Fifth International Biometeorology Congress in Montreux, September 1969. Part I contains the list
of participants, the addresses of official delegates, the speeches
for the presentation of awards, the full text of the lectures
at the plenary session and the summary reports of the chairmen of the 14 study groups. Part II contains the abstracts of
the 194 papers submitted to the Congress by 255 authors.

Essentials of meteorology (D. H. Mcintosh and A. S. Thom,
1969, 239 pp., il., from Springer-Verlag, 175 Fifth Ave., New
York, N. Y. 10010) is an elementary textbook in meteorology
for students with strong mathematical background. Chapters are: the nature and scope of meteorology, physical properties of the atmosphere, heat transfer, condensation and
precipitation, the tephigram, winds, instruments and observations, synoptic meteorology, micrometeorology, the general circulation, and weather forecasting.

Characteristics of rainfall in the Great Basin (John G. Houghton, Mackay School of Mines, U. of Nevada, 1970, 205 pp., il.,
$9.95, from Desert Research Institute, University of Nevada,
Reno 89507) publishes the results of a five-year study of rainfall characteristics and climatic conditions in the Great
Basin. Statistical methods of estimating long-term rainfall
at stations with short records were developed. Analyzed in
the study are mean monthly and annual precipitation totals,
frequency of rainy days, rainfall variability, and effectiveness
of precipitation in terms of vegetation.

The Frederick C. Fuglister Sixtieth Anniversary
Volume
(Supplement to vol. 16, Deep sea research, H. Stommel and
B. Warren, eds., 1969, 470 pp., $12.50, from Pergamon Press,
Maxwell House, Fairview Park, Elmsford, N. Y. 10523) features a collection of outstanding research papers in physical
oceanography compiled to honor Frederick C. Fuglister of
the Woods Hole Oceanographic Institution. Thirty-seven
articles on topics ranging from ocean data acquisition systems to wave forms in noctilucent clouds comprise the volume.

Effects of urban development on direct runoff to East
Meadow Brook, Nassau County, Long Island, New York
(USGS Professional Paper 627-B, 1970, 75 cents, from Superintendent of Documents, U. S. Government Printing Office, Washington, D. C. 20402) reveals that as the amount of
open land has decreased in the last three decades in this
area, the runoff has tripled. This factor affects water-management planning for Long Island.

The geosystem: Dynamic integration of land, sea and air
(G. R. Rumney, U. of Connecticut, 1970, 136 pp., il., $1.95
paperbound, from Wm. C. Brown Company, 135 S. Locust
St., Dubuque, Iowa 52001) views the processes by which energy, matter, and momentum are continually exchanged
within the single, planetary system of the Earth. The author
draws from climatology, geography, geology, and oceanography.

Elements of meteorology (Albert Miller and Jack C. Thompson, San Jose State College, 1970, 402 pp., from Charles E.
Merrill Company, Columbus, Ohio 43216) is a basic text in
meteorology. Chapters include structure of the atmosphere,
atmospheric measurements, the energy of the atmosphere,
causes of atmospheric motions, atmospheric circulation patterns, atmospheric vortices, climate, weather forecasting, applications of meteorology, and modification of weather and
climate.

Hydrological forecasting (TP 122, WMO, 1970, 325 pp.,
$21.00, from Unipub, Box 433, New York, N. Y. 10016) presents the proceedings of an international symposium on hydrological forecasting organized jointly by WMO, UNESCO,
and the government of Australia. The principal theme of the
symposium was the forecasting of rainfall floods, especially
for short time intervals. The papers cover theoretical aspects
of hydrological forecasting, as well as technical matters such
as forecasting methods, data acquisition and applications
with emphasis on the wide range of information gathered
from countries in many parts of the world.
International noctilucent cloud observation manual (TP 138,
WMO, 1970, 39 pp., $3.00, from Unipub, above) is intended
to meet the need for a uniform set of instructions for observers of noctilucent clouds. It describes cloud characteristics and theories of causes, gives guidance in distinguishing noctilucent from tropospheric clouds, and establishes
guidelines for making, entering, and forwarding observations.
The mathematical theory of non-uniform gases, 3rd ed. (S.
Chapman and T. G. Cowling, 1970, 423 pp., il., $16.00, from
Cambridge University Press, 32 E. 58th St., New York, N. Y.
10022), updates this classic study of the mathematical theory
of viscosity, thermal conduction, and diffusion in non-uniform gases based on the solution of the Maxwell-Boltzmann
equations. This edition has been revised to take account of
extensions of the theory to fresh molecular models (including molecules with internal energy), and of new methods
used in discussing dense gases and plasmas.
Message on environment (91-2:H. doc 225, 1970, 14 pp., 10
cents, from GPO, above) presents the President's message
on the environment, outlining legislative proposals and administrative actions taken to improve environmental quality.

ESSA technical reports now available from the Government
Printing Office include:
The ESSA Research Flight Facility: Data processing procedures (C 52.12:ERL 132-RFF 2, 1969, 64 pp., il., 65 cents)
Interference predictions for VHF/UHF air navigation aids
(Companion report to IER 26-ITSA 26; C 52.12:ERL 138—
ITS 95, 57 pp., il., 60 cents)
Observation of traveling ionospheric disturbances by the
Doppler technique with spaced transmitters (C 52.15:ERL
142-SDL 11, 1969, 54 pp., il., 60 cents)
* The listings from Clearinghouse, U. S. Department of
Commerce, Springfield, Va. 22151, are too numerous to be
reprinted in the BULLETIN. Annual subscription to the bimonthly subject listings are available from the Clearinghouse
at $5.00 for the first category, $5.00 for each additional two
categories. Listings which are of interest to BULLETIN readers
include numbers 55—Atmospheric Sciences, 64—Earth Sciences, and 78—Ocean Sciences and Engineering.
Selected Unipub offerings will be listed from time to time,
but for a full catalogue of United Nations meteorological
and hydrological publications write to Unipub, Box 433,
New York, N. Y. 10016.
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Nordic hydrology (Arne Forsman, ed., quarterly, $17.10 per
year, from Munksgaard, 47 Prags Blvd, DK-2300 Copenhagen-S, Denmark) is an international journal begun in
January 1970 for the interchange of information and ideas
in the field of hydrology. The journal covers hydrology in
its widest sense, including surface water hydrology, groundwater hydrology, hydrometeorology, snow and ice, and hydromechanics with emphasis on studies of the hydrological
cycle and the processes involved, and on the physics and
chemistry of water.
Oceanic part of the hydrological cycle (WMO IHD series 11,
1970, 71 pp., il., $2.00, from Unipub, above) reviews the subject of evaporation and precipitation over the ocean areas
and the transport of moisture from the ocean to the continents. It also covers the possibilities of precipitation forecasts, indicates gaps in knowledge of the water vapor cycle,
and suggests areas for further research.
Physical studies of thunderstorms and evaluations related to
the effectiveness of an operational hail suppression program
near Kericho, Kenya: Final report to the National Science
Foundation (Atmospherics Inc., 20 February 1970, 42 pp.,
from Atmospherics Inc., 4981 East Dakota, Fresno, Calif.
93727) discusses the design and operation of the hail suppression project, climatology of the area, thunderstorm and
hailstone characteristics, and some possible approaches to
the evaluation of the total program. A more thorough discussion of the operation hail suppression program itself may
be found in the Second Annual Report provided to the tea
industry of Kenya, also available from Atmospherics Inc.
Polar research: A survey (Committee on Polar Research, National Research Council, 1970, xii + 204 pp., $15.00, from National Academy of Sciences, Printing and Publishing Office,
2101 Constitution Ave., Washington, D. C. 20418) is based on
the assumption that an understanding of the processes and
phenomena of the arctic and antarctic regions is essential to
the solution of many problems of global scope. It reviews
past research and current knowledge and directs attention
to critical areas for scientific investigation.
Preliminary results of hydrological studies at two recharge
basins on Long Island, New York (USGS Professional Paper 627-C, 1970, 35 cents, from GPO, above) discusses the
capability of two specific recharge basins, or "sumps," to
recover part of the excess runoff caused by growing urbanization on Long Island. It is part of a series which details
the water budget of the island.
Proceedings of the Third Forest Microclimate
Symposium
(J. M. Powell and D. F. Nolasco, eds., March 1970, 232 pp.,
il., from Alberta/Territories Region, Canadian Forestry Service, Department of Fisheries and Forestry, Calgary, Alberta)
includes the invited and contributed papers, summaries of
the field trips to the Marmot Creek Experimental Watershed
Basin and automatic weather station, and abstracts or titles
of the presentations given in the informal evening sessions
of the conference held 23-26 September 1969.
Seasonal snow cover (UNESCO/IASH/WMO, 1970, 38 pp.,
$3.00, from Unipub, above) provides information on methods of measuring and mapping snow-cover data and a simplified program for carrying out snow measurements, for use
in compiling a world inventory of annual ice and snow
masses. Included are suggested methods for international
standardization of data collection.
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The latest edition of

CURRICULA IN THE
ATMOSPHERIC SCIENCES
Academic Year 1969-1970
Colleges and Universities in
The United States and Canada

A completely new version of the 1967-68
study, this report presents survey results from
62 colleges in the United States and Canada
which have academic programs leading to
undergraduate and/or graduate majors in the
atmospheric sciences or closely allied disciplines. The rapid development of new educational opportunities in this field is highlighted
by the inclusion of 10 additional schools over
those in the preceding report.
The survey includes information on academic and key research personnel, types of
degrees granted, course titles, titles and
authors of recent M.S. and Ph.D. degree
theses and dissertations, the numbers of all
degrees granted over the past four years, and
descriptions of special facilities.
As another milestone in the Society's educational program, this report surveys a wealth
of hitherto unavailable information of value to
the entire meteorological community. Educators, guidance counselors, students and prospective students, the research specialist and
the operational meteorologist can all benefit
from this unique educational directory.
225 pages—price $4.00

Send order to:

American Meteorological Society
45 Beacon St., Boston, Mass. 02108
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Sea-surface temperature (WMO, 1970, 151 pp., $6.00, from
Unipub, above) consists of papers presented at the Fifth
Session of the Commission for Maritime Meteorology by
leading specialists on various aspects of the measurement
of sea-surface temperatures, and the uses of such measurements. Among the topics covered are ways of measuring
sea-surface temperature with both advantages and disadvantages of each method; use of sea-temperature observations
to increase the harvest from the sea; persistency of ocean
temperature patterns; and use of sea-temperature measurements in long-range weather prediction.
Stratospheric circulation (Progress in astronautics and aeronautics, vol. 22, Willis, L. Webb, ed., 1969, 600 pp., $15.00,
from Academic Press, 111 Fifth Ave., New York, N. Y., 10003)
brings together papers from two COSPAR seminars in Tokyo
in 1968 and London in 1967. It is designed to help familiarize scientists with data produced by the global synoptic
rocket network and covers new rocket systems, measurement
techniques, observational programs, and data applications
which have evolved during the first decade of the meteorological rocket network.
Vertical wind shear in the lower layers of the atmosphere
(WMO, 1970, 250 pp., $12.50, from Unipub, above) presents
the results of research carried out in different geographical
locations and under varying climatological conditions on this
problem crucial to aircraft takeoff and landing approaches.
Weather modification: A survey of the present status with
respect to agriculture (J. Maybank and W. Baier, eds.,
January 1970, 133 pp., il., from Research Branch, Canada
Department of Agriculture, Ottawa, Ontario) presents 13
papers prepared under the auspices of the Canadian Agricultural Service Coordinating Committee as part of a general review of progress in the modification of weather to
increase rainfall and reduce hail in Canada. The first chapters deal with the technical aspects of the problem in Canada. Later chapters give an evaluation of the potential role
of weather modification in Canadian agriculture.
Course on thermal pollution
The second Institute of Environmental Sciences Thermal
Pollution Seminar will be held 22-24 October at the Ambassador Hotel in Chicago. The course will cover the effects of discharge of heated water from nuclear electric power
plants on the ecology of a natural body of water. Enrollment
is limited, and fees for the two and a half days of study are
$175. Contact: Institute of Environmental Sciences, 940 East
Northwest Highway, Mt. Prospect, 111. 60056.
(More announcements on page 640)

(Continued from news and notes, page 632)
Recommendations for N A S A geodetic
satellite program
A group of scientists from government, universities and industry has urged the National Aeronautics and Space Administration to extend the geodetic satellite program into
investigations of the basic processes of Earth and ocean.
The report Solid-earth and ocean physics is the result of a

1970

study conducted at Williams College, Williamstown, Mass.,
1-21 August 1969, sponsored by NASA and the Massachusetts
Institute of Technology.
The study outlines six basic areas of investigation which
could have significant applications to moderating the effects of the "atmospheric and oceanic environment, including
protection against storm hazard and pollution." The scientists have called for the identification of the driving forces
and mechanisms that account for motions and earthquakes;
the investigation of the general circulation of the oceans;
the increased study of the global heat balance; the identification of the internal driving forces and mechanisms of
interaction of the Earth's core, mantle, and crust; the definition of the locations and mechanisms of energy dissipation
in the oceans; and the explanation of the causes of variations in the rotation rate and wobble of the Earth's axis.
NASA initiated its geodetic satellite program in 1962, and
in 1964 joined with the Departments of Defense and Commerce in the National Geodetic Satellite Program. In its recommendations for the future direction of the program, the
panel, headed by Dr. G. I. Pucillo of the NASA Electronics
Research Center and Dr. Stephen Madden of the MIT Measurement Systems Laboratory, called for implementing geodetic research with satellites orbiting at altitudes around 250
km with improved radio altimeters of an accuracy of at least
± 1 m. The development of small ion engines, capable of
compensating for atmospheric drag at these altitudes, would
be an effective means of providing close orbit satellites which
yield geodetic information more rapidly. Placement of an
extended network of tracking stations was also considered.
Estimates of the cost for this ambitious program were
placed at $10 million a year initially, rising to $50 million
a year in the late 1970's with the system in full operation.
N A P C A contracts for air pollution studies
In two separate contracts, the National Air Pollution Control Administration awarded $195,000 to the National Academy of Sciences for the study of the effects of pollutants
on man and the environment. One contract provides
$150,000 to the NAS Committee on Effects of Atmospheric Contaminants on Human Health and Welfare for a
series of reports summarizing all known effects on man and
the environment of lead, fluorides, and polynuclear organic
matter. These reports will aid NAPCA in developing air
quality criteria for these pollutants to be issued in 1971 as
guidelines for regional air quality control district programs.
The second contract, for $45,000, was granted to the NAS
Advisory Center on Toxicology to provide information on
potential air pollution effects of noxious emissions from
Federal facilities. Emphasis will be placed on the effects of
fumes from accidental spills of chemicals during transport,
emissions of contaminants from rocket testing and launching,
and nitrogen dioxide emissions from certain manufacturing
operations. The reports will cover health effects of shortterm exposure (10 min to under 24 hr), dose-response relationships, methods for measuring the atmospheric levels of
the contaminants, suggested permissible levels of the pollutants involved, and identification of unusual susceptibility
to the pollutants.
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NOW AVAILABLE

1870-1970
WSmmm

U. S. WEATHER SERVICES CENTENNIAL MEDAL
The United States Weather Services Centennial Medal commemorates 100 years of United States weather service and is issued as part of a national, year-long centennial observance.
The obverse side symbolizes the dynamic and ceaseless drama of the weather. All the elements are present: earth, oceans,
sky, winds, clouds, rain, snow, and hail. With curves and jagged edges, the design captures the turbulence, the flowing
movement, and the endless transformations that characterize the Earth's weather. At the center is the Sun, source of the
energy that drives the atmosphere. On the right, rays curving into the Sun portray cyclonic storm winds, while those on the
left represent anticyclonic or fair weather winds. The wave-like formation at the bottom symbolizes the oceans and bodies
of water that serve as the Earth's great reservoirs of moisture and energy. The configuration at the left of the Sun represents water vapor being transformed into rising clouds. The irregular feature at the top symbolizes violent turbulent storm
conditions, with dashed lines curving out of this area representing rain, snow, or hail falling from the storm. The background suggests the infinite space of the universe in which the solar system and the aspiration of mankind is contained.
The reverse side depicts this span of service, "1870-1970," encircled by a fiery corona—the ancient symbol for the Sun,
driving force of the earth's weather.

Lettering around the outer rim reads " A Century of Weather Service, United States

of America."
The U. S. W e a t h e r Services Centennial M e d a l was struck by the U. S. M i n t , Philadelphia, for February 9,
1 9 7 0 , release.
The medals may be ordered from the A M S , 4 5 Beacon St., Boston, M a s s . 0 2 1 0 8 , with remittance $2.75 each or $3.75 each (embedded in lucite).
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Radar-computer system for flood forecasting
Scientists at the National Severe Storms Laboratory in
Norman, Okla., are working with hydrologists of the
Weather Bureau at the River Forecast Center in Fort Worth,
Tex., to mesh meteorology and hydrology into an efficient
water management system. An important step is the development of a unique weather radar system which transmits
partially processed rainfall data from Oklahoma to a computer system in Fort Worth which predicts the movement
and rainfall from the radar-observed storm.
The system is not yet fully operational, but its first tests
last year and those this spring have given hydrologists a
helpful boost in both flood prediction and managing water
resources in the semiarid regions of Oklahoma and Texas,
where rainfall may come too fast to be conserved and may
threaten lives and property with flash floods, such a system
is important to the development of the area.
The radar and its associated data-processing equipment
sent river forecasters in Fort Worth a continuous, automatic
measurement of rainfall in a 30,000-sq-mi (76,800-sq-km)
area. A new feature of the 1970 system let researchers and
forecasters concentrate on a small area, such as a single watershed or individual storm. In tests conducted during April
and May, information gathered on this small scale went
directly to a time-share computer which issued predictions
of the motion of each storm and its water output. Such predictions—in essence, flash flood forecasts—were tested this
spring season as a meteorological rather than a hydrologic
problem. Because there was no time for the River Forecast
Center to receive and process the flash flood data, the
Weather Bureau radar operator interpreted the hazard and
issued the warning based on rapid processing at his station. By applying such new technology and techniques, ESSA
personnel hope that a greater portion of the one trillion
gallons of water which thunderstorms dump annually over
Oklahoma can be more closely monitored and eventually
controlled.

1970

crystals in the atmosphere, increasing in intensity as the temperature increases. Such data are considered vital for a useful understanding of what drives the global circulation.
By flying the instruments of the four different countries
from the same balloon, the scientists were able to establish
a basis for intercalibration of instruments. Earlier experiments over land areas in 1963 and 1965 determined that
more accurate results could be achieved if conducted over
the more uniform sea surface rather than over the varying
terrain of land.
The second project, carried out under the auspices of
the Scientific Committee on Oceanic Research of the International Council of Scientific Unions, gathered data
on the amount of incoming radiation at sea level and
several levels below the surface for correlation with the
productivity of the sea in the area. Productivity is essentially a measure of the rate at which the phytoplankton—
drifting microscopic plants of the sea—are able to utilize
radiant energy from the Sun and nutrients from the sea
to produce carbohydrates, oxygen, and other products
through photosynthesis. Scientists wished to determine,
among other things, exactly what measurement of radiant
energy is most useful for biological oceanographers and then
devise instruments for these measurements. The path of
the ship was scheduled to take in areas of widely differing
productivity from the relatively sterile areas of the Sargasso
Sea to the nutrient-rich and highly productive areas off the
west coast of South America. Once critical indicators can be
determined, the instrumentation and measurement procedures can then be intercalibrated and standardized on an
international scale so that all future measurements may be
compared.
Dr. Harris B. Stewart, director of ESSA's Atlantic Oceanographic and Meteorological Laboratories in Miami, served
as expedition coordinator to provide liaison between the
two scientific parties and the ship's crew.
Contract for advanced satellite sensor awarded

Oceanographic voyage to measure sea, air radiation
Twenty-five scientists from nine nations spent the month
of May on a cruise from Miami, Fla., through the Panama
Canal to the Galapagos Islands and back aboard the U. S.
Coast and Geodetic Survey ship Discoverer conducting experiments to probe the structure of the tropical atmosphere
by radiometersonde and to measure the productivity of the
sea indirectly by detecting in-coming radiation. The international expedition used the measurements from the experiments to intercalibrate instruments of the various nations as a basis for continued comparison of results from
subsequent experiments.
The first project, known as the Third International Radiometersonde Intercomparison and sponsored by the Radiation Commission of the International Association of
Meteorology and Atmospheric Physics, involved eight meteorologists and technicians from the United States, the
Soviet Union, Japan, and West Germany, and was headed
by Dr. Peter M. Kuhn of ESSA's Atmospheric Physics and
Chemistry Laboratory, Boulder, Colo. Radiometersondes were
sent aloft by balloon to measure the thermal radiation emitted upward and downward from the atmosphere and upward
from the sea. The instruments gathered data to provide a
vertical profile of the variation in radiation. Radiation is
emitted by water vapor, carbon dioxide, ozone, dust and ice

ESSA's National Environmental Satellite Center is developing the Infrared Temperature Profile Radiometer, an instrument for obtaining temperature soundings from satellites under partially cloudy conditions. Under a $1.6 million
contract, the Data Systems Division of Gulton Industries,
Albuquerque, N. Mex., will serve as the prime contractor
for the construction of ITPR.
This new sensor is one attempt to overcome a disadvantage of the wide field of vision in the Satellite Infrared Spectrometer (SIRS) aboard Nimbus-3 and -4. T h e ITPR, which
is scheduled for launch aboard Nimbus-E, will have a small
field of vision, 35 km sq. This, combined with a greater
density of observations, is expected to improve the quality
of temperature soundings in regions with extensive, but not
total, cloud cover. The ITPR will also have a water vapor
channel.
ESSA is also working on another instrument, the Vertical
Temperature Profile Radiometer (VTPR), to overcome the
difficulty in deriving temperature soundings to the Earth's
surface when clouds intervene. This sensor will be aboard
the ITOS (Improved TIROS Operational Satellite) to be
launched in early 1972. Contractor for the VTPR is Barnes
Engineering Company.
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Photograph by Dr. Bradford Washburn, Boston Museum of Science

CAUSES OF CLIMATIC CHANGE
METEOROLOGICAL MONOGRAPHS, Volume 8, Number 30
Price: $15 nonmember
$ 8 AMS members

160 pages (clothbound)

Covering the broad areas of climatic determinism, atmosphere-ocean-ice cap dynamics,
and astronomical factors in climatic change,
the monograph presents an equitably balanced
and logically progressive overview of the
problem of climatic change. It highlights the
significant shift in recent years from the earlier
and relatively passive role played by the
climatologist in paleoscientific research, involving reconstructions of climatic history
from veritable floods of information from other
disciplines, to one in which basic patterns of
planetary circulation and climate consistent
with a specific matrix of conditions at the
earth's surface can be determined through
numerical modeling experiments. That there
still remain many questions and conflicts,
however, in the ultimate reconstruction is
quite apparent from the many climate-regulating theories which are presented. These include ocean properties and currents, volcanic
activity, continental drift, earth-orbital rela-

tionships, C 0 2 content, solar output and
cosmic debris, among others.
C A U S E S O F C L I M A T I C C H A N G E , a major contribution to paleoclimatology, will prove to be
an indispensable reference, not only to the
specialist, but to a broad and interdisciplinary
spectrum of scientists and students alike in
such relevant fields as meteorology and climatology, physical and chemical oceanography,
tectonics, volcanology, geochemistry and solar
physics.
Published by special arrangement between
the American Meteorological Society and the
U. S. National Committee of the International
Union for Quaternary Research (INQUA) as
Volume 8, Number 30 of
Meteorological
Monographs and as Volume 5 of the Proceedings of the Seventh Congress of
INQUA.
Organized as part of the Seventh Congress of
INQUA in Boulder, Colorado, August 1965,
and cosponsored with INQUA by the National
Center for Atmospheric Research.

Edited by J. Murray Mitchell, Jr., ESSA
Send orders to: American Meteorological Society, 45 Beacon St., Boston, Mass. 02108
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(Continued from announcements, page 636)
N A P C A courses for 1970-1971
Courses in air pollution control, analysis, and technology
are again available from the Office of Manpower Development, National Air Pollution Control Administration. No
tuition or registration fee is charged. Applicants are responsible for their own housing and transportation. Space
in each course is limited and is filled by priority of application. Further information and application forms are available from the National Air Pollution Control Administration, P. O. Box 12055, Research Triangle Park, N. C. 27709.
The schedule of courses at Research Triangle Park for
fiscal year 1971 is listed below. In addition, courses will be
offered in the New England area, the New York metropolitan area, the Ohio area, the Chicago metropolitan area, the
Gulf area, and the West Coast area. A full syllabus is available from NAPCA.
Dates

Course
number

3-7 Aug.
17-21 Aug.
24-28 Aug.
24-28 Aug.
7-11 Sept.
14-18 Sept.
14-18 Sept.
21-25 Sept.
28 Sept.-2 Oct.
5-9 Oct.
12-16 Oct.
12-16 Oct.
19-23 Oct.
19-23 Oct.

435
422
409
450
439
409
431
450
409
450
439
409
439
444

26-30 Oct.
26-30 Oct.
2-6 Nov.
2-6 Nov.
16-20 Nov.
30 Nov.-4 Dec.

450
411
409
450
450
429

7-11 Dec.
7-11 Dec.

431
429

11-15 Jan.
25-29 Jan.
1-5 Feb.
8-12 Feb.
8-12 Feb.
15-19 Feb.
15-19 Feb.
1-5 Mar.
1-5 Mar.
22-26 Mar.

411
408
415
408
413
422
413
408
415
423

19-23 Apr.

405

Course description
Atmospheric Sampling
Introduction to Air Pollution Control
Analysis of Atmospheric Inorganics
Source Sampling
Visible Emissions Evaluation
Analysis of Atmospheric Inorganics
Air Pollution Control Technology
Source Sampling
Analysis of Atmospheric Inorganics
Source Sampling
Visible Emissions Evaluation
Analysis of Atmospheric Inorganics
Visible Emissions Evaluation
Field Enforcement Aspects of Air Pollution
Source Sampling
Air Pollution Meteorology
Analysis of Atmospheric Inorganics
Source Sampling
Source Sampling
Gas Chromatographic Analysis of Air
Pollutants
Air Pollution Control Technology
Gas Chromatographic Analysis of Air
Pollutants
Air Pollution Meteorology
Analysis of Atmospheric Organics
Control of Gaseous Emissions
Analysis of Atmospheric Organics
Control of Particulate Emissions
Introduction to Air Pollution Control
Control of Particulate Emissions
Analysis of Atmospheric Organics
Control of Gaseous Emissions
Diffusion of Air Pollution—Theory
and Application
Sampling and Identification of AeroAllergens

3-7 May
10-14 May

24-28 May
7-11 June
7-11 June
21-25 June
21-25 June

1970

420 Air Pollution Microscopy
438 Column and Thin-Layer Chromatographic Analysis of Atmospheric
Pollutants
426 Statistical Data Evaluation
436 Determination and Measurement of
Atmospheric Metals
447 Meteorological Instrumentation in Air
Pollution
436 Determination and Measurement of
Atmospheric Metals
447 Meteorological Instrumentation in Air
Pollution

Meetings of interest
14-17 September: The Society of Photo-optical Instrumentation Engineers will hold its 15th annual technical symposium
in Anaheim, Calif. The program is co-sponsored by the U. S.
Air Force Systems Command. Among the working groups is
one on Earth Resources. Contact: SPIE, attn: Symposia Vice
President, P. O. Box 288, Redondo Beach, Calif. 90277.
15-20 September: A symposium on plant responses to climatic
factors, organized by UNESCO in cooperation with the Swedish government, will be held at the University of Uppsala.
The symposium will be divided into two parts, the first dealing with basic physiological responses of plants to light,
temperature, and water; and the second with the evaluation
of these factors in agroclimatology. Contact: M. Batisse, Director, Natural Resources Research Division, UNESCO, 7,
place de Fontenoy, Paris 7e, France, or Prof. E. Aberg, Department of Animal Husbandry, Agricultural College of
Sweden, S 750.07 Uppsala 7, Sweden.
24-25 September: The Canadian National Committee for the
International Hydrological Decade (IHD) will sponsor the
Workshop Symposium on Glaciers, Vancouver, British Columbia, Canada. Contact: Dr. W. H. Mathews, Head, Department of Geology, University of British Columbia, Canada.
28 September-7 October: A Technical Conference of Hydrological and Meteorological Services will be held at the
headquarters of the World Meteorological Organization in
Geneva. Contact: D. A. Davies, Secretary-General, WMO
Headquarters, 41 Avenue Guiseppe-Motta, Geneva, Switzerland.
26-30 October: Sixth American Water Resources Conference
sponsored by the AWRA and other national scientific societies. Contact: Dr. William S. Butcher, Civil Engineering
Department, University of Texas, Austin, Tex. 78712, (tel)
512-471-3181.
11-13 November: The Geological Society of America and its
associated societies will hold its annual meeting at the Sheraton-Schroeder Hotel in Milwaukee, Wis. Contact: The Geological Society of America, Box 1719, Colorado Building,
Boulder, Colo. 80302.
6-11 December: Second International Air Pollution Control
Conference of the International Union of Air Pollution
Prevention Associations will be convened in Washington,
D. C. Contact: Arthur C. Stern, Department of Environmental Sciences and Engineering, School of Public Health, University of North Carolina, P. O. Box 630, Chapel Hill, N. C.
27514.
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Announcing a new publication

On the Distribution and Continuity of Water Substance
in Atmospheric Circulations
by Edwin Kessler

Environmental Science Services Administration

Meteorological Monographs
Vol. 10, No. 32
November 1969
This comprehensive study of hydrometeors by
the Director of the National Severe Storms Laboratory, ESSA, Norman, Oklahoma, was undertaken in an effort to correlate the formation of
cloud and precipitation by microphysical processes with their distribution in airflows characteristic of clouds and storms.
The monograph thus presents a theory for the
distribution of atmospheric water substance associated with assumed wind fields. It is, essentially,
an analysis of equations governing mass conservation—equations analogous in important respects to continuity laws for air. By consideration
of the fallspeed of precipitation relative to the
air, and of the microphysical processes regulating

89 pages (cloth bound)
Price: $5.00 AMS Members
$10.00 non members
the formation and evaporation of precipitation
and cloud, the author derives a great variety of
intriguing connections among hydrometeor model
parameters. For example, there are interesting
relationships among the precipitation amount
that arrives at the ground, the rate and duration
of air overturning, and the size of raindrops.
Addressed to all who are interested in the
formation of clouds and rain, this study may also
be of interest to mathematicians for further
study of the equations and their specialization.
Advanced work in meteorology should benefit
by application of the theory and methods to
dynamical problems, and to the design and
evaluation of weather modification experiments.

Send orders to: American Meteorological Society, 45 Beacon St., Boston, Mass. 02108
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