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owned and operated TV stations, NBC employs professional meteorologists at four stations plus one program
on weekdays in Washington, D. C. CBS and ABC each
employ professionals at one station.
A study of this kind is necessarily dominated by data
from the larger markets. Three-fourths of the adults
watching TV (considering both early and late evening
weather programs) were in the larger ten markets. In
these ten markets (including five NBC-owned stations
with professional meteorologists), some 8.0 million adults
were tuned to professionals compared with 5.6 million
watching weather programs by newscasters.
Broadcasters, advertisers, advertising agencies, and
TV station management are always concerned with the
number of viewers per dollar spent. Rating data and
advertising costs can provide an answer to this. Considering data from the ten largest U. S. markets, it is
interesting to speculate on the possible role of the
meteorologist in these markets. Assuming that the sponsor cost for a professional weather presentation is $50
per program more than the ordinary newsman weather
presentation, the total cost can be estimated as follows:
$50 X 10 stations x 2 programs/evening =
$1000 per evening.
For this cost of $1000 per evening in the 10 largest markets, the rating data show that an additional 2.4 million adults (8.0-5.6 million) are reached by those TV
stations using professional meteorologists. This is a cost
of $.0004 or .04 of per adult viewer. This is a real
bargain to the advertiser and to the station.
Many broadcasters feel that newsmen are sufficiently
expert in weather presentation that it is not necessary

to employ meteorologists. Few sponsors know the difference between professional meteorologists and "weath
ermen." Thus, even though professional weather programs represent one of the least expensive (but most
popular) forms of advertising, the increase in number
of these programs is slow. An average over recent years
shows this increase to be about 4 meteorologists per year.
In summary, this survey shows that a significant number of TV viewers in both large and small markets prefer weather programs that are presented by professionals.
It also appears that the cost to either stations or sponsors
is very small relative to the increased number of viewers,
nationwide, of these programs. This suggests that meteorologists should take a more active part in promoting
their services to broadcasters.
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news and notes
India Met Department head retires

Dr. Lakshmi Sahay Mathur, Director General of Observatories, retired from the
India Meteorological Department in January 1969. Dr.
Mathur joined the India Meteorological Department in
1937 after receiving his
D.Phil, degree from Allahabad University in chemistry.
Dr. Mathur specialized in
meteorological instrumentation, inventing the chronometric-type radiosonde, working on the development of facilities for manufacturing

meteorological instruments in India, coordinating the estab
lishment of the radiosonde, radiowind, and radar networks,
and contributing to the development of excellent laboratory,
workshop, and training facilities. In 1966 Dr. Mathur rose
to the Director General of Observatories, the highest post in
the India Meteorological Department.
Dr. Mathur has been active in the World Meteorological
Organization. He served as a UN operational expert in
Sudan for the year 1960-1961. In 1962 he became president
of CIMO, serving until 1967 when he was elected to the
WMO Executive Committee. In 1966 Dr. Mathur toured the
world as a WMO consultant on instrumentation problems
associated with the World Weather Watch. Dr. Mathur has
published extensively, particularly on radio-meteorology and
other areas of meteorological instrumentation.
(More news and notes on page 428)
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The Father James B. Macelwane Awards

The Father James B. Macelwane Awards were established
in memory of the late renowned authority on seismology.
They are presented each year to undergraduate college
or university students in the Americas for the best papers
as chosen by a committee of judges. Three prizes ($150,
$100, $50) are supported by Weather Corporation of
America, St. Louis, Mo.
The first place for this year went to Andrew J.
Heymsfield of the State University College, Fredonia,
N. Y., for his paper entitled "Snow Crystal Analysis of
the Effectiveness of Seeding a Lake Erie Snow Squall on
December 14, 1966."
Second place winner was Carlyle H. Wash of the
University of Wisconsin, Madison, for his paper, "The
Formation of a Convective Layer During Cyclogeneses."
Third place winner was Boris Weisman of Downsview, Ontario, Canada, for his paper entitled, "Air Pollution Survey for Hamilton, Ontario."

President-Elect Blackadar, Andrew J. Heymsfield,
Dr. Sverre Petterssen {in front)

(Continued from news and notes, page 401)
Deputy Assistant Administrator of ESSA named

Robert L. Carnahan has
been named Deputy Assistant Administrator for Administration and Technical
Services Administration. Mr.
Carnahan was vice president
for plans and programs and
secretary of the Travelers
Research Corporation, Hartford, Conn. In his new post
he will share with Theodore
P. Gleiter, Assistant Administrator of ESSA, the day-to-day direction of the computer,
budget, management systems, personnel, finance, administrative operations, and scientific information and documentation divisions.
A graduate of the University of California, Los Angeles,
in meteorology with a master's degree in hydrology from
Johns Hopkins, Mr. Carnahan joined Travelers in 1955 as
staff meteorologist and served as manager of business administration of the Weather System Division and secretarytreasurer of the Travelers Research Center. He is a member
of the Society and is on the Board of Directors of the Council of Industrial Meteorologists. He is also a member of the
American Geophysical Union and the American Association
for the Advancement of Science.
Hail suppression campaign

The next major thrust of the weather modification research
program will be hail suppression according to testimony in
February by Dr. Albert P. Crary, acting director of the National Science Foundation's Division of Environmental Sciences before the Subcommittee on Science, Research and

Development of the House Committee on Science and Astronautics.
Pointing out that damage to crops and property caused by
hail exceed $ 3 0 0 million each year in the United States, Dr.
Crary said that the National Hail Experiment staff is being
assembled at the National Center for Atmospheric Research,
and the first full-scale summer operations will begin in
1972. The first phase of the extensive program was conducted
during the summer of 1968 in northeastern Colorado (BULLETIN, 4 9 , 1096).

The Foundation is requesting $3 million for its total
weather modification program, an increase of $500,000 over
fiscal year 1970.
Eye-to-eye with a thunderstorm

Scientists from eight nations have gathered at the Langmuir
Laboratory in New Mexico to take the pulse of the thunderstorms which occur almost daily around this cloudtop laboratory during the summer and autumn months. The Laboratory, supported primarily by the National Science Foundation, is built on a 10,000-ft (3230.9-m) peak in the Magdalena
Mountains west of Socorro, N. Mex., and enables viewers to
look right into the base of a storm cell.
Using rockets, airplanes, a cable stretched between two
peaks, radar, and other instruments, the scientists are observing the birth of storms and the processes within them. A
powerful computerized data processing system, which synchronizes separate readings and translates the relationships
into numerical form, is helping in analyzing the data. The
project is being coordinated by the New Mexico Institute of
Mining and Technology and involves guest scientists from
Canada, England, Japan, Israel, India, Denmark, and Switzerland.
(More news and notes on page 456)
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Liau-Jang Shieh, formerly a research assistant at the Geophysical Science Laboratory, has completed advanced study
in meteorology at New York University and is now at IBM's
Scientific Center in Palo Alto, Calif.
The Second Annual International Geoscience Electronics
Symposium in Washington, D. C., this April featured Dr.
S. Fred Singer, Deputy Assistant Secretary for Water Quality
and Water Research of the Department of Interior, as the
keynote speaker. Dr. Singer also participated in a concluding panel discussion which included Dr. Gordon J. F.
MacDonald of the President's Council on Environmental
Quality. The Steering Committee of the Symposium included
AMS members James D. Ahlgren as secretary and Dr. Edward A. Wolff as adviser. Presenting papers at the various
sessions were W. Nordberg, NASA; H. Press, NASA; D. Q.
Wark and D. T. Hilleary of NESC; W. Clink of TRC; J. H.
Meyer, Johns Hopkins University; E. Agee, Purdue; W. McLeish, Atlantic Oceanographic and Meteorological Laboratories; and Michael Miyake, University of British Columbia.
Daniel L. Smith is at the Scientific Services Division at
the Weather Bureau's Southern Region Headquarters, Fort
Worth, Tex., having finished his studies at Florida State University earlier this year.
The Environmental Science Services Administration has
awarded $28,815 to David W. Stuart of Florida State University for a 16-month project on the specification of meso-scale
weather from large-scale dynamical calculations.
The Meteorological Seminar of the University of Maryland heard Dr. Sidney Teweles of ESSA speak on "Satisfying
the user of meteorological observations and instruments" at
its second March meeting.
Eugene Wong, meteorologist at the U. S. Army Natick
Laboratories, spent eight
weeks as a member of a
group study exchange sponsored by Rotary International. As a member of a
group of eastern Massachusetts professionals, Mr. Wong
toured the southern Philippines, living with local families and visiting various educational and governmental
institutions, factories, plantations, and other sites of interest. Two weeks of the stay
were devoted to professional exchange of ideas. Mr. Wong,
who specializes in micrometeorology and air pollution, presented two scientific papers on the meteorological aspects of
air pollution and city planning, and observed local problems
and efforts in these fields.
Peter H. Wyckoff of the National Science Foundation addressed a Meteorological Seminar of the University of
Maryland in March. His topic was "Weather modification: A
frontier of atmospheric science."
Dr. Augustine Yao of ESSA's Environmental Data Service
was elected a Fellow of the China Academy, an organization
of 20 research associations, headquartered in Taiwan. Dr.
Yao was admitted to the Earth Sciences Group of the Academy.

about our corporation members

Barnes Engineering Company, 30 Commerce Rd., Stamford,
Conn. 06902, has issued its 1970 blue book of Infrared Analytical Accessories. The 40-page booklet lists performance
characteristics, spectra, prices and ordering information
on the complete line of IR spectrophotometer cells, crystals
and accessories. A free copy is available on request to Alice
Drew Redmont of Barnes.
The Environmental Science Division of the Bendix Corporation has announced the Friez Data Center, a new product which is designed to provide a flexible, modular, compact
interface between analog and digital equipment. It is tailored
to allow rapid acquisition and display of data for a variety
of environmental sensors.
The R. M. Young Company, 42 Enterprise Dr., Ann Arbor,
Mich. 48103, is making available a four-page brochure on its
Gill Propeller Anemometer and accessories.
(Continued from news and notes, page 428)
Urban water supply adequate—perhaps

Hydrologists in the U. S. Geological Survey are "cautiously
optimistic" about the outlook for water for most U. S. cities
in the foreseeable future, despite the population explosion
and the continuing urbanization of the country. Citing the
U. S. Water Resources Council, the Survey projects that in
2020 metropolitan areas will use over twice the amount of
water consumed in 1965; from 23.7 billion gallons per day
the demand will increase 213 percent to 74.3 billion gallons
per day.
According to a Geological Survey report, "Water for the
cities—The outlook," Nature is continuing to supply more
than enough water to meet the demands. Projections of
demand for the entire United States in 2020 amount to less
than one-third of the total average precipitation which falls
on the conterminous United States. The problems for cities
will be in recognizing all available sources of water and in
delivering water to users.
"Most city water problems have not been the result of
shortages of sources of water, but rather strains upon our
man-made water collection, storage, and distribution systems.
This is verified by the experience of the Northeast during
the prolonged drought in the early and mid-1960's," commented a Geological Survey spokesman.
However, if shortages are to be averted, urban areas must
develop "coordinated comprehensive planning that gives
adequate consideration to all alternative sources of water."
Water supply is a regional not a local issue, according to
Survey hydrologists. In planning for use of water areas, competing demands such as pollution abatement, recreation, and
wildlife conservation must be reconciled with urban consumption requirements. To meet all needs adequately, cities
will be forced to use water more economically and to develop sources now unexploited, such as ground water, desalinized water, and treated waste water.
If urban areas of the future are thirsty, it will be in the
midst of plenty through lack of regional planning and management of water supplies.
(More news and notes on page 461)
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reading list of books dealing with marine sciences, chosen
from recommendations of the popular and scholarly media.
A simple analytical model for the dust devil (UCRL 50667,
S. E. Logan, Lawrence Radiation Laboratory, May 1969, 28
pp., from Clearinghouse*, above) develops a simple analytical
model for prescribing the velocity fields in a dust devil, a
small intense vortex phenomenon common in arid regions.
The story of extreme hurricane Camille, August 14th
through 22nd, 1969 (Nash C. Roberts, Jr., 1969, 135 pp., il.,
apply to Nash C. Roberts, Jr., 521 Royal St., New Orleans,
La. 70130) attempts to provide extensive documentation of
the severe hurricane which swept through the lower Mississippi River delta area and then went ashore on the Gulf
Coast. Accounts from government records, Nash's own firm
and clients, eyewitnesses, and local authorities are presented.
Three statistical programs to process limnological data (Manuscript Report Series No. 13, H. E. Sweers, 1970, 55 pp., from
Marine Sciences Branch, Department of Energy, Mines, and
Resources, Ottawa, Canada) describes three programs written
in Fortran IV for a CDC 3100 computer, designed to calculate
means, standard deviation, standard errors, and other statistics of various limnological parameters.
* Hard copies $3.00, microfiche 65 cents.

Tropical Indian Ocean clouds: International Indian Ocean
expedition meteorological monographs, vol. 4 (Andrew F.
Bunker and Margaret Chaffee, Woods Hole Oceanographic
Institution, 1970, 193 pp., il., $10.00, from East-West Center
Press, Honolulu, Hawaii 96822) presents in cloud atlas
form, data from 750 hours and 155,000 nautical miles of
flying time of instrumented aircraft. The studies cover the
atmosphere of the Indian Ocean area from 100 ft (30.48 m)
to 35,000 ft (10,668 m) above the sea surface during both
northeast and southwest monsoons.
Universities, national laboratories, and man's environment
(CONF-690705, Argonne Universities Association, 1969, 167
pp., il., from Clearinghouse*, above) contains the proceedings of a conference sponsored by the 30-member Argonne
Universities Association to consider the desirability and
feasibility of establishing a socio-technological research organization to study large-scale environmental problems.
Among those contributing to the discussions were Rene
Dubos of Rockefeller University; Elvis Stahr, president of
the Audubon Society; James T. Ramey, commissioner, AEC;
Henry S. Rowen, president of the Rand Corporation; Fred
Harrington, president of the University of Wisconsin; and
Lawrence R. Hafstad, member of the National Academy of
Engineering and former vice president in charge of research
labs at General Motors.

(Continued from news and notes, page 456)
Biophysical ecologist among
National Science Board nominees

Dr. David M. Gates, member of the American Meteorological
Society, professor of botany at Washington University in
St. Louis, and director of the Missouri Botanical Garden, has
been nominated by President Nixon to the National Science
Board, the policy-making body of the National Science Foundation. Dr. Gates is an expert in biophysical ecology and has
made distinguished contributions to atmospheric physics and
infrared spectroscopy, including obtaining the first infrared
spectra of the Sun and the Earth's atmosphere.
Dr. Gates received his B.S.,
M.S., and Ph.D. degrees from
the University of Michigan,
taught physics at the University of Denver from 1947
through 1955 and then joined
the staff of the American
Embassy in London for two
years as scientific director of
the London branch of the
Office of Naval Research.
Upon his return, he became
assistant chief of the Space
Physics Division and consultant to the director of the Boulder
Laboratories of the National Bureau of Standards. During
this period he was coordinator for the International Geophysical Year program for NBS. In 1964 he was appointed
professor of natural history at the University of Colorado in
Boulder, moving to his present post in 1965. Dr. Gates is a

Fellow of the Optical Society of America and the AAAS, and
a member of Sigma Xi, Phi Kappa Phi, Sigma Phi Sigma,
AGU, the Botanical Society of America, the Royal Meteorological Society, and the Ecological Society of America. He is
the author of over 100 technical publications.
Other nominations for six-year terms on the Board include:
Dr. H. E. Carter, Vice Chancellor for Academic Affairs,
Urbana-Champaign Campus, University of Illinois; Dr. Robert A. Charpie, President of the Cabot Corporation, Boston,
Mass.; Dr. Lloyd M. Cooke, Assistant Director for Research,
Food Products Division, Union Carbide Corporation, Chicago, 111.; Dr. Robert H. Dicke, Cyrus Fogg Brackett Professor of Physics and Chairman, Department of Physics,
Princeton University; Dr. Roger W. Heyns, Chancellor, University of California at Berkeley; Dr. Frank Press, Professor
of Geophysics and Chairman, Department of Geology and
Geophysics, Massachusetts Institute of Technology; Dr. F.
P. Thieme, President, University of Colorado. Dr. H. Guyford
Stever, President of Carnegie-Mellon University, has been
named to fill the remaining two years of the term vacated
by Secretary of Agriculture Clifford M. Hardin.
ICSU environment committee established

At its 12th General Assembly, held in Paris in September
1970, the International Council of Scientific Unions (ICSU)
set up an Ad Hoc Committee on Problems of Human Environment, inviting the International Union of Geodesy and
Geophysics (IUGG) and the International Union of Biological Sciences (IUBS) to send three representatives each.
After meeting in March and June of 1969, this ad hoc com461
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mittee reported to the ICSU recommending that there be
established a Scientific Committee on Problems of the Environment (SCOPE) to consist of ten members appointed by
ICSU and one representative from each interested union.
The Executive Committee of ICSU accepted this recommendation at its meeting in Erevan in October 1969. The report
is published in the IUGG Chronicle, 78, December 1969.
According to the Chronicle report, the ad hoc committee
considered the following ways in which man is altering the
environment:
1) Increase in human population density.
2) Increase in carbon dioxide from the combustion of fossil fuels.
3) Increase in turbidity (particulate content) of the atmosphere.
4) Pollution of the oceans and coastal waters.
5) Radioactivity in the atmosphere, natural waters, soils,
and living organisms.
6) Deliberate and inadvertent modification of the atmosphere, including the effects of cloud seeding and jet
contrails.
7) Effect of introduced species.
8) Pressures on available water resources.
9) Entrophication of international waters.
10) Soil erosion and destruction.
11) Noise as a pollutant.
12) Dissemination of pollutants in air, soils, water, and
living organisms (including industrial and domestic
wastes, pesticides, reactions in the atmosphere, biological molecules).
13) Degradation of natural ecosystems with the loss of gene
pools.
14) Thermal pollution (atmosphere and international waters).
After considering the wide variability in the scale of these
effects, in the urgency of environmental threats, and in the
ways in which man could be affected, the committee took
note also of the other international organizations concerned
with these problems and drew the principal conclusion that
the ICSU has a responsibility to provide objective scientific
leadership in this field.
To implement this conclusion the committee recommended
that ICSU set up a Scientific Committee on Problems of the
Environment (SCOPE) to bring together the various disciplines, and through its Commissions be responsible for the
promotion of environmental monitoring, evaluation of the
effects of environmental disturbances, simulation modeling
and predictions, and the study of the social effects of manmade changes in the environment.
The committee further recommended that SCOPE be provided with a secretariat which should be developed into an
International Center for the Environment, and that this
center cooperate fully with other groups outside of ICSU,
including all involved UN agencies, regional intergovernmental bodies, and international non-governmental bodies.
For its commissions to provide expert advice for dealing
with the main elements of environmental quality control,
the committee recommended that SCOPE have as a start:
1) commission on monitoring,
2) commission on biosphere and technosphere evaluation,
3) commission on quantitative predictions,
4) commission on social and economic evaluation.

The adequacy of the commission structure would be under
continual review to ensure that all aspects of the problem,
including those produced by technological changes, are sufficiently covered.
The committee's report called particular attention to the
need for conserving the strictly limited resources of the global
environment and to the importance of enlightened ecological
control for developing countries in order to avoid repeating
the mistakes of the industrialized nations. The 14 points
enumerated above are taken up in detail and recommendations for their further study are made.
Concerning the availability of the full report of the Ad
Hoc Committee of ICSU on Problems of Environment write
to IUGG Publications Office, 39ter, rue Gay-Lussac, Paris 5e,
France.
WMO technical commissions

The importance of new technological developments in instrumentation to the success of the World Weather Watch and
GARP was a recurring theme in the fifth session of the WMO
Commission for Instruments and Methods (CIMO), held
15-29 September 1969 in Versailles. The individual programs
of the session were primarily concerned with the need for
standardization and accuracy of observing instruments. An
examination of CIMO efforts in these areas indicated that
the instrument comparison programs had been valuable and
that the system of reference instruments was the best method
of comparison presently available. A working group was
established to draft general definitions of accuracy applicable
to an instrument tested in the laboratory and to measurements made under field conditions, and to establish specific
definitions of accuracy for each routine meteorological instrument. The following working groups were also set up in
other CIMO sessions: On the measurement of precipitation,
charged with resolving procedures for a comparison program
for pit gages with the Interim Reference Precipitation Gage
and with recommending a means for measuring solid precipitation; on radiation measurement; on radiosonde instruments
and measurements, charged with developing reference pressure and humidity sensors and coordinating a comparison
program; on radiowind, charged with advising on principles
and procedures for computing the required synoptic radiowind data and assisting in data interchange; on automatic
weather stations, charged with proposing means for the optimal use of such stations; and on satellite instrumentation
for meteorology, charged with keeping abreast of all developments with operational value. Other areas of discussion included the need for meteorological rocket comparisons, constant-level balloon instrumentation, and meteorological aspects of air pollution.
Because of the rapid developments in sensors to measure
a variety of meteorological parameters in the upper atmosphere, instrumentationalists from around the world gathered in Paris 8-12 September 1969 for a WMO technical conference in Upper-air Instruments and Observations prior to
the fifth session of CIMO. Sessions on radiosonde/radiowind
systems included discussions on marine equipment, automation of data reduction, sources of error, and temperature reference sondes. High altitude soundings by balloons and
rockets as well as constant-level balloon instrumentation and
low-level sounding systems received attention at conference
sessions. A program on meteorological sensors on both research and operational satellites summarized the current
status of the U. S. weather satellites and their success in
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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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detecting atmospheric conditions. Reports were received on
miscellaneous sensors and ancillary equipment, such as the
Canadian electrolytic hydrogen generator and U. S. operational upper-air humidity sensors. The proceedings of the
conference will be published in the WMO Technical Note
series.
The inaugural meeting of the first session of the Advisory
Working Group for the Commission for Hydrometeorology
was conducted at the hydrometric station below the Aletsch
glacier in the Swiss canton of Valais at the close of a hydrological field excursion which had covered Swiss programs in
hydrology and hydrometeorology. The 8 September meeting
considered ways in which the WMO could strengthen its
efforts in hydrology. The need for increasing the participation of national hydrological services in WMO was seen as
paramount and detailed preparation was made for presentation of suggestions at the WMO Technical Conference of
Hydrological and Meteorological Services.
The Commission for Maritime Meteorology received the
final set of ice photographs for its illustrated ice nomenclature publication under preparation by rapporteur W. E.
Markham of Canada.
The feasibility of international adoption of the USSR code
for transmission of grid-point values is being tested by the
Working Group on Data Needs and Codes of the Commission
for Synoptic Meteorology. At the second session of the working group in Geneva 16 to 27 June 1969, this code was proposed as the one most adaptable to the needs of members
who must process grid-point data by manual methods. The
results of the working group's studies will be presented at
the fifth session of the CSM.
WMO regional activities

The Regional Association for Africa (RA I) held its fifth
session at World Meteorological Organization headquarters
in Geneva from 6 to 17 October 1969 under the chairmanship
of Mansour Seek of Senegal. Two major topics concerned
the association: the World Weather Watch and economic
meteorology of developing nations.
The session defined necessary regional activities for implementing the World Weather Watch. A new basic synoptic
network for the region was adopted with full operation slated
for the end of 1973. Resolve was made to increase observations from desert and ocean areas through the use of
automatic weather stations and observation ships. The association encouraged member nations who had not established
at least one Automatic Picture Transmission (APT) station
to do so, as well as to consider funding ground weather radar
stations for synoptic purposes. Also discussed was regional
participation in the World Weather Watch global dataprocessing and telecommunications systems. The association adopted a comprehensive regional meteorological telecommunications plan for Africa, based on guidelines of the
WMO Working Group on Meteorological Telecommunications.
The importance of knowledge of weather and climate to
the rational economic development of Africa received careful attention. A number of resolutions to promote the improvement of national meteorological services were adopted.
The increasing demand for skilled meteorological personnel to implement the WWW and the need for meteorologists
to provide information useful in economic development
caused the association to reassess its plan for the develop-

ment of meteorological training and to call for the formulation of a new plan which recognizes the increased needs.
In other resolutions the association established a new radiation center at Tamanrasset, Algeria, a regional network of
ozone observations in Africa, and five working groups: on
codes, meteorological telecommunications, radiation, hydrometeorology, and tropical cyclones. Topics for proposed
technical conferences and seminars included agroclimatology
in the semi-arid areas south of the Sahara, synoptic analysis
and forecasting in Africa, applications of weather radar, hydrometeorology in Africa, and the use of climatological data
for economic development.
The Regional Association for South America (RA III) has
been concerned with establishing the regional and national
telecommunication network for the World Weather Watch.
The second session of the Working Group on Meteorological
Telecommunications of Regional Association III was held
in Bogota at the invitation of the Servicio Colombiano de
Meteorologia e Hidrologia from 21 to 30 October 1969 to
develop a detailed regional telecommunications plan based
on the outline adopted by the full regional session. Scheduling the development of the network along with working out
technical and financial details occupied the Working Group.
The broad outline plan and the operational responsibilities involved were adjusted by the Group for the components
of the World Weather Watch global telecommunication system affecting South America, including national and regional
networks, the Brasilia-Washington branch of the main trunk
circuit, the inter-regional circuits, and the collection, distribution and interchange of meteorological data within the
region. The group set 28 February 1971 as the target date
for implementation of a minimum program of telecommunications and July 1971 as the date by which full implementation should take place.
A joint RA III and IV (South America and North and
Central America) Seminar on Weather Analysis and Forecasting in the Tropics was held 25 September to 20 October
1969 in Campinas, Brazil. Lecture and laboratory sessions
were used to introduce major topics and to explore interpretation of equations used in numerical weather prediction
with special attention to tropical cyclone forecasting, tropical analysis, tropical-belt forecasting, and global forecasting; the use of meteorological satellites as an observing tool;
and streamline analysis as a forecasting aid. Practical work
focused on two interesting meteorological periods—15-19 October 1968 and 16-20 October 1967. A comprehensive program of field trips was arranged so that the participants
could see various parts of Brazil and learn something of the
local activities in aeronautics, space science, and education.
A report of the seminar is being prepared by the government of Brazil.
In other RA III activities, the WMO regional representative for Latin America visited Surinam, Guyana, Venezuela,
and Colombia to discuss the ways in which national meteorological services could carry out their responsibilities in
connection with the WWW while at the same time making
use of meteorology and hydrology in their national economic
development. In Colombia plans were made for the fifth session of RA III to be convened this July in Bogota.
New program for maximum temperature forecasts

The Weather Bureau has implemented a new program for
automated forecasts of maximum surface temperatures at
131 cities in the conterminous United States for periods from
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24 to 60 hr in advance. The forecasts use input from the
National Meteorological Center primitive equation model as
well as later surface reports, instead of the barotropic model
used previously. In test runs during February, the new system produced forecasts that were about 1 to 3 degrees more
accurate than the old system and fully competitive with subjective forecasts. The new forecasts were first transmitted
over national teletypewriter on 18 March and over facsimile
1 April.
Nimbus IV, the orbiting atmospheric observatory

Nimbus IV, the fifth in a series of seven advanced research
and development weather satellites is peering into the Earth's
atmosphere with even more discerning eyes than its highly
successful predecessor Nimbus III.
Launched 8 April from the western test range at Lompoc,
Calif., the Nimbus IV was placed in a Sun-synchronous,
nearly circular orbit by a Thorad/Agena-D rocket. Circling
the Earth every 107 minutes and viewing the entire planet
twice daily, Nimbus IV is expected to transmit for at least
six months and provide the most information on the atmosphere ever returned from space.
Three new experiments are being carried by Nimbus IV
in addition to three significantly improved versions of sensors
which have been flown on earlier Nimbus missions and three
other experiments similar to those aboard Nimbus III.
The new experiments cover potentially important regions
of the electromagnetic spectrum of the Earth's atmosphere
which have yet to be investigated on a global scale. Being
tested for the first time are the BUV, FWS, and SCR experiments.
The Backscatter Ultraviolet Spectrometer (BUV) monitors
the spatial distribution of atmospheric ozone by measuring
the intensity of ultraviolet radiation backscattered from the
Earth's atmosphere. Knowledge of atmospheric ozone distribution on a global basis is needed for studies of the energy
balance and photo-chemistry of the stratosphere, the mass
exchange between the lower stratosphere and troposphere,
and general atmospheric circulation.
The Filter Wedge Spectrometer (FWS) monitors the distribution of water vapor in the atmosphere. Determination

of the total amount of water vapor and of its vertical distribution is of primary interest in weather prediction.
The Selective Chopper Radiometer (SCR) determines the
temperature profile of the atmosphere from Earth's cloud-top
level to about 40 mi (64.4 km) altitude. The Radiometer allows temperatures to be taken along a strip seven miles
(11.3 km) long in the direction of flight by 70 mi (112.7 km)
wide. Radiation measurements of a very high spectral resolution are achieved by carbon dioxide absorption cell filters.
The SCR was provided by the United Kingdom through its
National Research Council.
Improvements on IRIS, SIRS, and IRLS have been made
for this flight. (See BULLETIN, 5 0 , 501; No. 7, 544 for accounts
of the original experiments.)
Infrared Interferometer Spectrometer (IRIS), which was
developed for Nimbus III, provides local information on
vertical and horizontal distribution of temperatures, water
vapor, and ozone throughout the atmosphere. The instrument on Nimbus IV features improved spectral and spatial
resolution.
Satellite Infrared Spectrometer (SIRS) through differing
instrument techniques than IRIS provides data on vertical
temperature and water vapor in the Earth's atmosphere.
This is the first time this ESSA-designed instrument will
provide water vapor data.
Interrogation Recording and Location System (IRLS) provides for more complete collection of global data from remote platforms such as balloons, oceanographic data buoys,
and automatic weather stations in inaccessible land areas or
aboard ships. Up to five times as many platforms as in the
Nimbus III system will be monitored with less transmitter
power required on the platform. IRLS platforms have been
placed on nearly 30 balloons and about 15 surface platforms
to gather information on the atmospheric wind circulation.
Its ranging system permits accurate platform locations to
within one mile (1.6 km) by triangulation techniques after
two successful interrogations.
The three experiments which are quite similar to those
aboard Nimbus III are Temperature Humidity Infrared Radiometer (THIR), Image Dissector Camera System (IDCS),
and Monitor of Ultraviolet Solar Energy (MUSE) (BULLETIN,
50, 501). The THIR and IDCS provide basic supporting data
needed for the other experiments aboard the spacecraft, while
MUSE measures ultraviolet radiation flux from the Sun.
In addition to new experiments, Nimbus IV has an attitude control system which not only allows the spacecraft to
maintain its stabilization, constantly pointing toward the
Earth within an accuracy of one degree, but also permits
initial acquisition and reacquisition of the Earth from any
attitude. It is also more versatile than previous systems
used in the Nimbus program. Besides being modularized in
construction to allow last minute adjustments in case of
component failure prior to launch, the system contains a
passive gravity gradient system to enable the use of the
Earth's gravitational field to keep the spacecraft oriented
properly in case of main control failure. The back-up control system consists of a 45-ft (13.75 m) gravity gradient boom
which can be extended on command.
Another significant improvement over previous Nimbus
satellites is the increased flexibility of the command telemetry
system which allows more commands—512 compared to 128
—to be sent to Nimbus IV, and also permits more data to
be received from the satellite.
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