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F DEPARTMENT of commerce
WASHINGTON 25

December 1, 1953
The Honorable

Secretary of Commerce

We have the honor to submit herewith our report and recommendations 
on the organization, operations and functions of the United States 
Weather Bureau.
We have spent a large part of the past half year in consulting with 
a wide variety of people all over the nation who have a common inter
est in the field of meteorology. Included are principal users of 
weather information, scientists, representatives of the Weather Bureau 
and other government agencies, and meteorologists engaged in private 
practice.

From our investigations, the representative opinions of all these 
people, and from the store of experience of our individual members, 
we have drawn these conclusions.
We take pleasure in expressing our sincere thanks for the opportunity 
to be of service to the Nation and ask that the Committee be dis
charged.
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Weather Is the Nation’s Business

The recent disastrous droughts in the southwest, midwest and east
ern parts of our country have clearly emphasized again the vital impor
tance of weather in our national life. No segment of a nation’s economy 
escapes the impact of severe or unusual weather. While the public is 
forcefully reminded of man’s necessity to bend his activities to the va
garies of the elements by the great convulsions of nature such as hurri
canes, tornadoes, floods, and blizzards, they sometimes forget that even 
in the less spectacular changes great stakes are involved. Each year 
hundreds of lives are lost and millions of dollars are lost in property 
damage in spite of highly organized warning services which the nation 
has set up. Tnese spectacular losses do not go unnoticed, but far more 
important to the nation’s business are the less spectacular, day-by-day 
changes of weather and the manner in which they affect agriculture, 
business, and industry.

A pilot takes advantage of weather information to use a tail wind 
to save gasoline or to pick a flight level comfortable to his passen
gers. A department store changes its window displays from swim suits to 
tweeds to raincoats as the forecast veers from hot to cold to rainy! A 
farmer hires extra labor to harvest his crop just ahead of a predicted 
cold wave. A great city marshals an army of men and equipment to com
bat an impending snowfall. The aggregate of all these adjustments of 
agriculture, commerce, and industry is equivalent each day to a tremen
dous economic decision based on weather predictions. Even the rate of 
births and deaths rises and falls with weather changes.

The Weather Bureau was originated and remains until today essen
tially a service function of government. Nine-tenths of its funds and 
manpower are employed in taking weather observations, plotting maps and 
charts, preparing and issuing forecasts and processing information on 
the weather in various ways. This nine-tenths of its activity is essen
tially a production-line job being done repetitively day after day, and 
to organize for this kind of a production job requires the same kind of 
plant layout and management study as the repetitive production of any 
other commodity. Advances in the last twenty years have made it possi
ble to apply the latest discoveries in the science of meteorology to all 
of this material produced by the Weather Bureau for the specialized uses 
of agriculture, industry, and business. Thus it is that in this last 
twenty years there has been the birth of a new profession—the profes
sion of meteorology — in private practice, in the Armed Services, and in 
other civilian agencies of the government, such as Soil Conservation, 
Reclamation, Flood Control, etc. This new profession provides opportu
nity for scientifically trained men and women who in the traditional 
pattern of American competition are pushing ahead with new ways of using 
the data and fundamental discoveries of meteorology to benefit our na
tional life.
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The organic act of 1090 under which the Weather Bureau still func
tions was written at a time long before the present developments and ap
plications of the science to business and industry could have been envi
sioned. It is necessary, therefore, that a redefinition of functions be 
made to recognize the changes since that time. In 1953 we find profes
sional meteorologists working in many areas outside of the Weather Bu
reau. In the chemical industry they assist in plant design, air pollu
tion, production and marketing problems. In aviation leading airlines 
have large meteorological staffs to promote safety, efficiency, and pas
senger comfort in their operations. In the petroleum industry meteorol
ogists are necessary if offshore drilling is to be successful and for 
other types of plant protection. Specialized meteorology must be util
ized if hydroelectric plants are to be operated efficiently. In the gas 
industry meteorologists aid in planning the production of wells and in 
the regulation of supplies. And in many, many other industries and 
businesses where the meteorological interest may not be sufficient for 
full-time staff meteorologists, the consulting meteorologist aids by be
ing called in on specific problems. Business and industry are beginning 
to recognize that substantial savings, increased profits, and therefore 
lower prices to the public can be effected by considering the weather in 
their day-to-day operations. In this era of a complex industrial socie
ty, and concentration of population in large cities, weather vitally af
fects us all. Today, "Weather Is the Nation’s Business."

The Weather Bureau, still operating under the organic act of 1890 
and subsequent amendments, has attempted to meet the changing needs in
dicated, not always with desirable results. In a highly commendable ef
fort to do all things for all men, the Weather Bureau sometimes loses 
sight of the point where government should stop in providing specialized 
service. We think of the Weather Bureau and its relation to the new 
profession of private meteorology in the same way as we think of the 
United States Public Health Service in its relation to medical practi
tioners. We would admit that epidemics are a concern of the government 
health service but individual illnesses are the province of the private 
practitioner. Similarly, the issuance of severe storm warnings endan
gering life or widespread damage to property are, and should remain, the 
function of government but special services to industries to effect 
economies in their operation must be the province of the private practi
tioner.

It is for these reasons and because of the change of our life in 
the past sixty years from a rural agricultural economy to a highly inte
grated technical society that a redefinition of the functions of the na
tional Weather Service must be made. While all of the recommendations 
of this report can be implemented under the existing organic act, we 
feel it is desirable that a study be made to determine whether the basic 
law should be revised. The following are the Committee’s recommenda
tions as to the functions of the Weather Bureau under such a revision of 
the law.
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Functions of the National Weather Service
1. To observe, measure, record, collect, and disseminate reports 

of the weather in the United States, its territories and possessions and 
to make these data available to all users.

2. To participate in the development of an international basic me
teorological network including the establishment and operation of re
porting stations on the high seas, in polar regions, and in foreign 
countries in cooperation with other governmental agencies of the United 
States and the meteorological services of such foreign nations.

3. To issue severe storm warnings, cold wave warnings, and flood 
warnings to the general public where extensive danger to life or prop
erty is involved, and to other governmental agencies, and to ships at 
sea and in the coastal and inland waters.

4. To prepare a simple, high quality general forecast of the prob
able weather for the general public and to encourage the widest dissemi
nation of this forecast.

5. To encourage and assist the unrestricted development of the 
profession of meteorology to meet the special needs of industry, busi
ness, and agricultural groups.

6. To make such special weather observations, reports, and fore
casts as are required for safety of aerial and marine navigation in the 
United States, its territories and possessions and to provide such spe
cial weather information as is required by individual farmers.

7. To promote and foster research in meteorology by the use of 
private and governmental research facilities and to support and encour
age the dissemination of the results of such research.

8. To coordinate the meteorological requirements of the United 
States in order to maintain standards of quality in observations, pro
mote efficient use of facilities, and avoid duplication in services un
less such duplication is in the public interest.

9. To collect and store foreign weather reports.

Principal Recommendations and Conclusions
1. The Weather Bureau at present is highly centralized and should 

be reorganized with a delegation of both administrative and technical 
responsibility downwards.

2. Several of the high level assistants of the Bureau have reached, 
or are approaching, retirement age. Adequate replacements should be se
lected, trained and given necessary authority and responsibility as rap
idly as it is possible to do so.

3. The headquarters in Washington should be a small policy-making 
staff with all operating functions outside of the Washington area.
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4. The personnel policies of the Bureau should provide for a con
tinued influx of young professional meteorologists.

5. The Weather Bureau should assume certain basic duties which are 
presently being performed by other agencies, notably the military. (In 
order to assume these duties it will be necessary to increase the budget 
of the Weather Bureau. However, this will be more than offset by the 
decrease in the military budget effected thereby.)

6. An aggressive, imaginative "can-do" research program should be 
set up and undertaken with a budget adequate for its performance.

7. The attitude of the Weather Bureau toward the development of 
the new profession of private meteorology should be to assist actively 
the free growth and development of this profession.

8. The forecasting organization should be strengthened by the ad
dition of capable experienced forecasters at both the staff and regional 
levels. The actual forecasts should be decentralized.

9. The climatological program of the Weather Bureau should be vig- [ 
orously renewed.

With these functions and attitudes as the basis of operation of the 
Weather Bureau, the Department of Commerce should strongly support the 
Bureau in its representations for the necessary funds to carry them 
through.

How Can Savings Be Effected?
We have been aware of the need for effecting budget savings when 

compatible with acceptable efficiency. This has been difficult because 
as wi 11 be seen this is one government organization which has been fru
gal to the point of diminishing returns. Despite this situation and our 
belief that this service should be increased in efficiency as the first 
requirement, it is believed that implementation of the following recom
mendations will result in an over-all decrease in budget for the na
tion’s weather service although that of the Weather Bureau must be in
creased.

1. The return of certain research, climatological and observing 
functions from the Armed Forces to the Weather Bureau.

2. Arrangements should be made to utilize any appropriate semi
permanent Army GMD-1A installations to replace current observation sta
tions. There is no reason why both functions cannot be served.

3. Fewer major forecast centers. (Reduction from 15 to 5.)

4. Increased efficiency due to decentralization.

5. The continued combination of certain CAA INSAC stations with 
Weather Bureau observing stations. The utilization of certain low den
sity towers as observing stations when equipped with remote reading in
struments.
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6. As the growth of private meteorology is encouraged and replaces 
certain specialized Weather Bureau services to industry, some saving of 
personnel can be effected. (Reduction and eventual elimination of spe
cial services.)

7. Development of a cheaper means of obtaining upper air data over 
the oceans.

8. The encouragement of state and local governments to participate 
in programs such as hydrologic observations and the preparation of local 
climatological summaries.

9. Adequate charges for publications, especially climatological 
bulletins.
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Organization and Procedures of the Committee
The Department of Commerce Advisory Committee for Weather Services 

was appointed in May, 1953, by Honorable Robert B. Murray, Jr., Under 
Se cretary of Commerce for Transportation. It was charged with a general 
review and evaluation of civil weather matters, especially those con
cerning the Weather Bureau. A list of the Committee members is given on 
the inside front cover. At the initial meeting of the Committee in June, 
it was decided that, wherever possible, the Committee would act in con
cert throughout its history. Each member of the Committee is a profes
sional meteorologist, with an average experience in the field of over 
twenty years.

The Committee has held six meetings between June and November, each 
one lasting from two days to two weeks. The first step was to obtain a 
general review from the Chief of the Weather Bureau and his staff of 
their entire operations. Requests were then made by the Committee for 
detailed information covering all phases of administrative and technical 
work of the Bureau. This material was promptly and completely supplied 
and the Committee has had excellent cooperation from all levels of the 
Weather Bureau.

The Committee has interviewed many prominent users of weather serv
ice, such as farmers, public utilities, scientists, private meteorolo
gists, and representatives of the Armed Forces, and other government 
agencies.

Weather Bureau personnel and principal users of weather information 
were interviewed either by the entire Committee or by task forces at Los 
Angeles, Santa Barbara, San Francisco, Portland, Medford, Chicago, Kan
sas City, Fort Worth, New Orleans, Atlanta, Miami, New York, Washington, 
D. C., Salt Lake City, Baltimore, St. Louis, and Boston. All regional 
offices were visited with the exception of Alaska, and all regional di
rectors, with the same exception, have been interviewed as well as many 
line employees, including observers and forecasters.

The Committee is keenly aware of the many difficulties and problems 
which have beset the Weather Bureau during the last two decades. Over 
and above the routine difficulties experienced in the administration of 
Civil Service procedures by all government agencies, the Weather Bureau 
has had to adjust its course to conform to an extremely rapid growth in 
the science of meteorology, as well as the emergence of a private prac
tice in meteorology. Due to these unusually rapid developments the 
Weather Bureau has had to do its best to train the existing personnel 
and at the same time recruit new personnel which had received formal 
training in the universities. This change has created a certain amount 
of personnel difficulties and has made it hard for them to develop the 
scientific stature which the organization should have.
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Throughout the activities of this Committee, budget difficulties of 
the Weather Bureau have been encountered at every turn. It is only fair 
to state that part of the recommendations contained in this report cover 
deficiencies recognized by Bureau officials and could have been remedied 
if sufficient appropriations had been available.

We should like to make it clear that we believe the present Chief 
of the Bureau has served with a devotion to duty, and conscientious ef
fort, seldom found in any organization.

It is inevitable in a report of this kind that deficiencies of the 
organization will be emphasized, while the adequacies, of which the 
Weather Bureau has many, are likely to be subordinated. This report 
should be read with this in mind.

We believe that this report reflects the general opinion of the 
profession. The conclusions and recommendations are our own however, 
and have the unanimous concurrence of the Committee.
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Introduction and Background
The national weather service was created by a joint Congressional 

resolution approved February 9, 1870. This resolution established the 
Signal Service (later the Signal Corps) of the Army as the agency re
sponsible for taking meteorological observations at military stations in 
the interior of the continent and in the states and territories, and for 
giving notice on the Great Lakes and at the sea coast by magnetic tele
graph and marine signals of the approach and force of storms. The serv
ice was subsequently expanded to include preparation of warnings for the 
benefit of farmers, merchants, shippers, etc.

As the value of the service gained recognition it became apparent 
that a civilian bureau was necessary. The Organic Act was passed in Oc
tober, 1890, establishing the Weather Bureau under the Department of Ag
riculture. Under this act the Chief of the Bureau was charged with the 
forecasting of weather, the issuing of storm warnings, the display of 
weather and flood signals for the benefit of agriculture, commerce, and 
navigation. Other duties were also specified, such as the collection 
and transmission of marine intelligence for the benefit of commerce and 
navigation, the reporting of temperatures and rainfall conditions for 
the cotton states, the display of cold wave signals, the distribution of 
meteorological information in the interest of agriculture and commerce, 
and the taking of such meteorological observations as might be necessary 
to establish and record the climatic conditions in the United States. 
During the ensuing 30 years the Weather Bureau underwent a slow expan
sion, mainly in the field of increased observations and compilation of 
climatic information.

The advent of commercial aviation was the great stimulus to the de
velopment of the modern Weather Bureau. With the passage of the Air 
Commerce Act of 1926 and the later Civil Aeronautics Act of 1938, the 
Weather Bureau was charged with additional responsibilities with regard 
to taking observations, making studies of meteorological phenomena, and 
with furnishing of such reports., forecasts, warnings and advices as are 
needed in air commerce. Those acts also charged the Weather Bureau with 
the establishment and coordination of the international exchange of me
teorological information and with the participation in the development 
of an international basic meteorological reporting network. It is sig
nificant that the Weather Bureau was required to detail annually members 
of the Weather Bureau staff for training at government expense either at 
civilian institutions or otherwise in advanced methods of meteorological 
science, within the limits of available appropriations.

The 1920 to 1930 period is important because a new scientific meth
od of meteorological analysis known as air mass analysis was being 
adopted by meteorologists around the world. The*Weather Bureau
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initially failed to adopt this new technique, and little real advance in 
meteorology appeared in the Bureau’s procedures until the late 19 30 s.
As a result, the quality of the Weather Bureau’s services lagged behind 
the requirements of civil aviation. This deficiency was met by the pro
gressive policies of the Armed Services and the major airlines, which 
soon created their own meteorological departments making use of gradu
ates of the schools wherein the new methods of meteorology were being' 
taught. Under the stimulus provided by this competitive force, which 
was entirely new to meteorology, the Weather Bureau began to use the air 
mass analysis techniques in the late 1930’s. This was due in a large 
part to the vigorous efforts of a new Chief (the present one).

In the course of the subsequent rapid expansion of aviation fore
casting services and of the- greatly augmented weather reporting network 
required to service aviation, it was recognized that the role of the 
Weather Bureau in the general economic life of the nation required 
greater emphasis in non-agricultural fields. Accordingly, the Bureau 
was transferred from the Department of Agriculture to the Department of 
Commerce as a part of the Reorganization Plan No. IV in 1940.

During the war years, the Weather Bureau rendered many essential 
services to the Armed Forces. A close liaison with the military serv
ices during and after the war led to the development of an expedient 
arrangement whereby funds were transferred to the Weather Bureau to per
form certain meteorological services which the Armed forces felt were 
required for the performance of their own missions. Some of these serv
ices should have been provided for in the Weather Bureau s budget.

During the war years, many lessons were learned about the possibil
ities of applying meteorological knowledge to the solution of specific 
problems in the Conduct of the war. During and after the war there was 
a rapid expansion of the Weather Bureau services in the field of spe
cialized forecasting services to industry. Private meteorologists had 
been able to demonstrate numerous ways in which specialized weather 
forecasts, tailor made for particular needs, could produce dollar sav
ings and improved efficiency in many operations. The Weather Bureau 
frequently adopted these methods, and offered free competing services. '

This resulted in enlarging the Bureau’s forecasting staff.
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Organization

Present Practices
The Chief of the Weather Bureau is responsible by law for all the 

Bureau’s activities, both domestic and international. He is also re
sponsible for coordination of the civilian weather service with the 
Armed Forces.

At the second level there are three Assistant Chief positions, only 
two of which are filled. The Assistant Chief for Administration is re
sponsible for leadership in planning, management and administration.
The Assistant Chief for Operations is responsible for the technical op
erations and services of the Bureau. The Assistant Chief for Research 
and Scientific Services position is vacant.

A Plans and Program Management Office assists the Chief in coordi
nating the administrative and operative functions, in the analysis of 
existing and proposed programs, and in establishing performance stand
ards. A Budget Office provides the necessary budgeting and fiscal con
trol .

There are nine Division Chiefs in the Central Office:

Di vision Functions
Administrative Services Fiscal matters, procurement, supply, etc.
Personnel Service Personnel appointments, classifications, records and 

training.
Station Facilities and Responsible for the basic observation program.
Operations 

Synoptic Reports and Responsible for the forecasting services except for 
Forecasts extended forecasts.

Instrument Division Designs and develops instruments, establishes stand
ards for procurement and maintenance and inspection.

Scientific Services Responsible for basic studies to improve methods of 
forecasting, and for liaison and for the extended 
forecast service.

Climatological Services Collection, processing, publication and storage of 
observations and summaries.

Hydrologic Services Responsible for forecasting floods and river stages, 
and the conduct of hydrologic investigations.

Physical Research Responsible for the Bureau’s basic research activi
ties.

At the present time, the Assistant Chief of the Bureau (Administra
tion) is also the Chief of the Climatological Services Division.

The United States and Alaska are divided into five regions, each 
under the titular leadership of a Regional Director, but concerned
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mainly with housekeeping functions in his region. Hawaii and Puerto 
Rica report directly to the Central Office.

The principal working level of the Weather Bureau, and its main 
point of contact with the public occurs at the field stations. As of 
November 1, 1953 there were 332 first-order stations manned by full-time 
employees, and 108 second-order stations on a part-time basis.

Cooperating with the Weather Bureau there are 10,400 cooperative sta
tions in the Climatological network, manned by observers serving without 
pay, approximately 2,000 ocean vessels, 247 CAA stations, and 238 sup
plementary airways reporting stations.

The Weather Bureau’s organization chart appears in the Appendix.

Findings

The Weather Bureau’s organization, as presently constituted, is 
rigidly controlled by a Central Office in Washington. The regional or
ganization is concerned primarily with housekeeping functions, and has 
no technical responsibility.

The field stations, for the most part, report directly to Washing
ton, and their technical activities are directed by Central Office per
sonnel. Most decisions, even of minor character, must be made in 
Washington.

This state of affairs leads to numerous delays, to misunderstand
ings in the conduct of operations in the field and to an unhealthy de
pendence on the Central Office in all matters, large and small. Head
quarters personnel are so occupied with routine matters that they have 
little time for direct contact with the field personnel or for overall 
planning. The fruitful exchange of ideas which would result from fre
quent personal contact with the field personnel seems to be lacking.
Over the years, this has resulted in an in-breeding of ideas, philosophy, 
outlook, and program, to.a lack of initiative in the field, and to a 
lack of experienced executives in the organization.

The Committee Recommends—

1. That the Central Office be confined, as far as possible, to 
executive and staff functions, furnishing overall policy direction, 
liaison, and coordination, free of administrative detail.

2. That the operations be conducted by a line organization on a 
regional basis.

3. That purely operational functions now being performed in Wash
ington be moved completely out of the Central Office.

The recommended organization and lines of responsibility are as 
follows:

a. The Chief of the Weather Bureau should be its principal execu
tive.
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b. Directly under the Chief there should be two Deputy-Chiefs, one 
for Operations, and one for Research and Development.

c. Under the Deputy Chief for Operations, the Regional Directors 
should be responsible for all technical and administrative matters with
in their regions.

d. In each regional organization there should be an adequate number 
of competent staff specialists in each of the Bureau’s principal fields 
of activity.

e. Under the Deputy Chief for Research and Development there should 
be three Directors, in charge of three major laboratories. These should 
be:

1. The National Climatological Laboratory at Asheville, N. C.
2. A National Weather Research Laboratory.
3. A Weather Instruments Development Laboratory.

f. Administrative assistance to the Chief should be provided by an 
Assistant Chief for Administration, at a lower level than the two Deputy 
Qiiefs. He should have line authority over his own staff, but should 
have a staff relationship with the Regional Directors.

g. Specific recommendations concerning changes in the forecasting 
organization are contained in the section "Forecasting Services."
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Budget and Fiscal
Present Practices

The Committee has reviewed budget estimates and fiscal matters of 
the U. S. Weather Bureau dating back to 1938 to obtain background infor
mation on the development of the weather service incident to the.rapid 
expansion of aviation, agriculture, business and industry. A review of 
the history of the Weather Bureau budget has impressed the Committee 
with the frugality of this Bureau’s operations and its management is to 
be commended in the manner which they have administered public funds.
We know of no other governmental agency that has been so economical in 
the expenditure of its funds. The Committee obtained a rough comparison 
of the per capita cost of weather services of other countries which is 
given below:

Approximate Cost of Weather Services Per Capita

Iceland...............$1.00
Canada................. 50
USSR (10 yrs. old).. .47
Norway.... ..............24

England...... ........$.20
Ireland...... ..........19
United States............18

A review of the above per capita costs shows how extremely economi-
cal the budget has been for the provision of a national weather service 
to a nation whose annual gross income is approaching $370,000,000,000.
As we have pointed out before, while the United States estimate does not 
include military or other department expenditures for weather service, 
this same problem also exists in greater or less degree with most other 
countries.

A brief review of the increases proposed in the original Weather 
Bureau request for the fiscal 1954 budget is set forth below:

In July 1952, Weather Bureau budget estimates for the Fiscal Year 
1954 were requested in the amount of $42,000,000. This represented an 
increase over Fiscal Year 1953 of approximately $14,000,000. Included 
in this estimate were requests for increases in funds for:

a. The automatic dissemination of aviation weather information, an 
essential service to private and non-commercial operators. This plan 
proposes to disseminate aviation weather information by means of self
repeating radio broadcasts and automatic telephone facilities. This 
service would be provided to communities having several airports and a 
high rate of aviation activity. An experimental facility established in 
the New York metropolitan area during Fiscal Year 1952 serves 16 out
lying airports plus a number of aircraft owner offices. The test was so 
successful here and more recently in Chicago, that the Weather Bureau 
planned to install similar equipment at 60 stations during the next few
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years. The addition of this facility would eliminate many of the pres
ent complaints from private and non-commercial pilots.

b. The provision of facsimile weather maps at field stations so 
that each station will receive pre-analyzed maps and charts from the 
WBAN Analysis Center. This will eliminate plotting and preparing of 
these charts by individual field stations and thereby reduce duplication 
of effort.

c. Extension of improved River and Flood Forecasting Service to 
prevent flood damage. The Weather Bureau River and Flood Forecasting 
Service has been of great value during the past few years. Under this 
item, additional funds were requested to cover many river areas pres
ently without an adequate flood warning service.

d. Increase the staff at Weather Bureau airport stations. The ad
ditional personnel are required at stations where air traffic is partic
ularly heavy. The Weather Bureau pointed out that rapidly increasing 
civil aviation activities and public interest in weather had overtaxed 
the existing facilities. This is explained by the rapid increase in air 
transport activity for the period 1938-1950 when the number of miles 
flown by the airline fleet in scheduled airline operations increased 
519%; the number of passengers carried increased 13 times; airmail 6 
times; air cargo and express skyrocketed 70 times over the 1938 figure 
while the Weather Bureau appropriations have lagged far behind in the 
expansion of weather services compatible with these increases.

e. Preparation of a National Atlas of Climatology. In requesting 
this increase, the Weather Bureau appropriately pointed out that as now 
constituted it is essentially a data collecting and filing activity.
With the introduction of mechanical processes, the Weather Bureau is now 
in a position to prepare a National Atlas of Climatology which would 
contain basic information required for pressing problems confronting re
gional flood control and area development groups, the building industry 
and active projects in the development of long range plans for high 
level jet aircraft operations. Such an atlas would include information 
of great value to agriculture interests, industry, public works, com
merce and transportation. This project would last several years and 
funds in the amount necessary to complete the project would be required.

f. State Service Centers. To provide improved weather service to 
aviation, agriculture, business and the general public, the Weather Bu
reau proposed to set up State Service Centers which would give improved 
weather service to cities and communities off the federal airways. The 
plan proposed to establish this service in eight states during 1954.
This would be a continuing program.

g. Severe storm forecast and warning service. This program pro
posed to greatly augment the existing tornado and severe storm warning 
service by adding additional facilities, severe storm warning networks, 
and radar storm detection equipment which would permit the detection and 
tracking of severe storms and tornadoes.

h. Radar .Storm Detection Network. Radar has proven to be invalua
ble in the detection and tracking of destructive storms. Analysis of
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radar photographs of storms in progress has contributed much to the 
knowledge of the physics of these phenomena. The large effective range 
of radar permits the detection and tracking of precipitation areas as
sociated with severe storms before they are detected by local storm re
porting observers. Radar permits continuous 24-hour observations. This 
is a distinct advantage during the night hours. This radar network 
would also be available for general weather forecasting, aviation brief
ing and research purposes.

i. Modernization of upper air program. Since 1950 the Joint Mete
orological Committee (JMC) has recommended that the continental upper 
air network obtain regular observations to 50,000 feet at 6-hourly in
tervals. In 1952 this same committee completed a comprehensive study 
representing the coordinated requirements of both civil and military in
terests and the Weather Bureau portion of this overall program requires 
the installation of new GMD-1 radio wind equipment at 74 locations and 
an increase in the frequency of observations from two to four daily.
This would be a multiple-year program requiring three years for the con
version of the network.

j. Rehabilitation and modernization of facilities. The Weather Bu
reau requested funds to provide weather briefing units, instrument con
soles and instrumental equipment at selected weather observing stations 
throughout the country. It pointed out that existing facilities were 
shabby and inefficient, and have been since before World War II. The 
equipment they requested was office, professional or scientific which, 
according to the Bureau of Internal Revenue, has an average useful life 
of 15 years. Much of this equipment has been used continuously for 20 
to 40 years on a 24-hour round-the-clock, 7 days per week, basis. The 
Weather Bureau appropriately points out that obsolescence had been 
reached and that replacement with more modern equipment is long overdue 
at these offices. The Committee considers that this was an extremely 
important program and should have been approved for the full amount 
requested. In addition to the use of modern instruments featuring in
stantaneous reading in-doors from remotely located equipment, the pur
chase of latest type ceilometers for measuring cloud ceiling, telep- 
sychrometers to obtain instantaneous in-door readings of temperatures, 
wind equipment for wind conditions, and finally the development of an 
"automatic weather observer" to mechanically measure certain weather 
elements and transmit the weather information automatically replacing 
observers at these stations, they comprise a most progressive and ur
gently needed program.

k. Research. Finally, the Weather Bureau recognizes the need for a 
marked increase in research on tornado forecasting and weather modifica
tion. It also recognizes the possibilities of electronic computers for 
forecasting projects and continued its efforts to obtain funds for 
carrying on the publication of analyzed Northern Hemisphere weather 
charts. This latter proposal was presented in 1951, 1952, and 1953. It 
would permit the Weather Bureau to carry out its responsibilities as au
thorized by basic law. The Research and Development Board of the De
partment of Defense, the Joint Meteorological Committee and the Commit
tee on Geophysics and Geography all recommended that the above research 
is the responsibility of the Weather Bureau and strongly recommended
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that the Bureau obtain appropriations for the publication of the hemi
sphere maps as a basic civil responsibility. The Air Force which has 
largely supported this project, by transfer of funds, indicated that 
funds would no longer be available for the support of the Northern 
Hemisphere project.

Findings
The Committee has reviewed the new estimates for fiscal 1955 and 

notes that there is a further substantial reduction for the coming year. 
The failure to get the necessary funds to carry out its basic responsi
bilities has caused criticism of the Weather Bureau from the Army, Navy 
and Air Force as well as the public. When the Weather Bureau fails to 
obtain funds for a project such as the Northern Hemisphere Map Project, 
the Air Force and Navy are forced to transfer funds, do the job them
selves, or permit the project to be dropped. There are other projects 
which are primarily of a civilian nature which are supported by the mil
itary on a transfer of funds. The transfer of funds is necessary be
cause the Weather Bureau has been unable to obtain sufficient funds to 
carry out its basic responsibilities.

The Committee Recommends —
That the W'eather Bureau receive the strongest possible support in 

budgetary matters at department level for the next few years when ade
quate funds will be absolutely essential. To correct some of the pres
ent deficiencies of the Weather Bureau, the Committee recommends that 
favorable consideration be given to authorizing an increase in funds to 
support the following projects:

a. Authorization for the gradual implementation of the Weather Bu
reau program for the automatic dissemination of aviation weather infor
mation to private and industrial pilots.

b. Funds for the development of a national radar storm detection 
network to be developed during the next three years.

c. Furnishing facsimile equipment to additional field stations.
d. Necessary funds for modernization of the upper air program to 

provide latest type ground station equipment to obtain regular 6-hourly 
observations to 100,000 feet. A phased program to spread over three 
years has been recommended by the Weather Bureau.

e. Rehabilitation and modernization of facilities, including modern 
instrumental equipment as proposed by the Weather Bureau in 1952. A 
survey should be made to establish priorities on space, office equip
ment, air conditioning and lighting. At some places working conditions 
are highly undesirable.

f. An increase in funds for research to include research in tornado 
and severe storm investigation, use of electronic computers in weather 
forecasts and publication of the analyzed Northern Hemisphere weather 
charts.
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We believe that until adequate support is given to the above pro
grams the Weather Bureau will be forced to operate on standards 20 to 40 
years behind the times. Furthermore, as discussed in other sections, 
the over-all savings to be gained by these and other recommendations 
should cover these increases or even provide a favorable balance. Once 
more, however, we stress two points:

1. The savings will come from the over-all government budget but 
that dealing with the Weather Bureau only should be increased.

2. The transfer of functions can be accomplished only if the agen
cies now performing them can be assured that the Weather Bureau will 
actually perform them on a routine basis in an adequate manner.

Many other of the Weather Bureau requests are desirable but can be 
phased in at later times. It is highly desirable that a long range 
plan, year by year, be drawn up, investigated, and approved which would 
incorporate such improvements. In this way all concerned should be able 
to obtain a better grasp of what and when budget increases would be 
needed, and if necessary, what items could be deferred.
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Observations
Present Practices

In the early days of the Weather Bureau observations were of a com
paratively simple and elementary nature required to meet the needs of 
the farmer, the sailor and the general public. Surface observations of 
temperature pressure, precipitation and winds constituted the basic ele
ments and were made at rather infrequent intervals. As the country 
grew, military and industrial requirements for weather information in
creased. Floods caused loss of life and property and had to be con
trolled by dams. This pointed up the need for more intensive observa
tion networks of precipitation. With the development of aviation, ob
servations aloft as well as at the earth’s surface became a requirement. 
Furthermore, observations of additional elements such as sky cover, vis
ibility, and humidity became necessary. Observations of all elements 
were needed much more frequently and from an ever-expanding network of 
stations.

At the present time surface observations are taken and transmitted 
every hour or even more frequently under rapidly changing conditions. 
Upper wind observations are made every six hours and upper air observa
tions of temperature, pressure and humidity are made twice daily. The 
quality of the Weather Bureau observations is very good. Surface obser
vations are taken at:

332 first order Weather Bureau stations;
247 CAA stations;
108 second order Weather Bureau stations (part-time reporting);
10,400 cooperating climatological substations in the U. S. and posses

sions;
238 supplementary airway reporting stations;
2,000 cooperating ships in ocean transport (approximately 2/3 U.S. flag).

These cooperative programs are to be commended and their continuation is 
most desirable.

Upper air observations are taken at:

195 pilot balloon stations in the U. S.;
80 upper air sounding stations by the Weather Bureau;
50 upper air sounding stations maintained by Cuba, Mexico, the military 

forces of the U. S. and the joint effort of the United States and 
Canada in the Canadian Artie.

Findings

The Hireau should continue to encourage other government agencies 
or private organizations to support or take specialized observations,
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such as the observations for hydroclimatic network, river and rainfall 
network, etc., when such observations are not a duplication of effort. 
However, the Bureau should continue to be charged with the responsibil
ity for establishing observing standards, for storing the records of 
these observations, and publishing them if of sufficient general inter
est.

We view with considerable concern the steady whittling away of the 
observation network in this country and urge that all alternate means of 
saving funds be carefully considered before further reductions are made.

Although by statute the Weather Bureau is charged with responsibil
ity for maintaining within the United States and its territories the 
basic observational network, both surface and upper air, we feel that 
the Bureau has failed in some instances to assume this responsibility. 
Consequently, the Air Force and Navy have been forced to do so, partic
ularly with regard to upper air observations. Because of the high turn
over of personnel in the military services, and for other reasons, the 
quality and regularity of their observations suffer. In addition, due 
to communication difficulties, observations by military personnel, when 
taken, are frequently not available for civil use.

With military jet aircraft already operating at higher altitudes 
and with jet transports soon coming into the picture, upper air observa
tions of wind, temperature, pressure and humidity to at least 100,000 
feet are already a requirement for current operations and for research. 
Latest type equipment, such as the GMD-1A developed by the military 
services, is necessary for obtaining wind data at high altitudes. The 
Weather Bureau has very little of this equipment and in this connection 
the Committee deplores the gift of such expensive equipment to foreign 
countries, before equipping our own stations. In addition, the U. S. 
Army has obtained or is in the process of procuring a large number of 
these expensive GMD sets. Yet no coordinated program to make maximum 
use of this equipment has been established.

A very important new tool for observing weather, aerial targets, 
etc., has been developed, namely radar. The United States is already 
fairly well blanketed with radar equipment including Air Defense, Air 
Force Weather Service, U. S. Navy, Weather Bureau, and CA A radar, each 
performing a specialized service, but all suitable in varying degrees 
for weather observation purposes. A coordinated system for general use 
of this radar, particularly for severe storm detection and in-flight 
assistance to pilots is highly desirable to prevent unnecessary and 
costly duplication. Direct communication between pilot and radar ob
server is important. Some expansion of the Weather Bureau radar network 
and replacement of obsolete equipment is essential.

In the field of aviation, weather observations are vital to safety. 
They must be accurate and timely. In the interest of accuracy, end of 
the runway observations of cloud height and visibility are highly desir
able. The program already underway at Washington and New York airports 
should be rapidly expanded to other airports throughout the country.
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At some locations in the United States where aviation activity is 
relatively light, CAA and Weather Eiireau functions have been combined 
with a resultant reduction in personnel. It is believed that there are 
many more places where CAA INSAC (Interstate Air Communications Sta
tion), airport control tower and Weather Bureau observing duties may be 
combined with further economies in personnel without adversely affecting 
either the CAA functions or the Weather observations. A careful exam
ination of all such possibilities is urged. Replacement of personnel by 
automatic observing gear at many non-airport stations is a distinct pos
sibility. In the interest of economy this program should be pushed.

Pilot reports of weather provide information not available by any 
other means. The Weather Bureau has sponsored and encouraged a pilot 
reporting program. Nevertheless, there is room for much improvement. 
Basically it appears to be a local communications problem involving the 
exchange of pilot report information between the airlines, the Air 
Force, the Navy, the Weather Bureau and CAA at key airport areas 
throughout the country.

The present method of observing weather over ocean areas is exces
sively expensive. On the other hand, from the point of view of current 
operations and of research, continuation of these observations is highly 
desirable. Therefore, every economically feasible means of continuing 
these observations should be explored, including the possibility of con
tracting this operation to private companies, use of observers stationed 
on the regular ships of Military Sea Transport Service, etc. In this 
connection we applaud the efforts of the Weather Bureau in exploring 
both the possibilities of utilizing privately operated vessels as sta
tionary observing platforms, and ships of the Military Sea Transport 
Service as moving platforms. We have been informed that either method 
afforded good observation service at far less cost than the present 
ocean vessel program,

A long range plan for improving the observational equipment and 
network is desirable. Equipment for observing cloud bases and tops 
through several cloud layers, now in the development stage, should even
tually be standard equipment at all airport stations. Similarly, modern 
wind equipment recording instantaneous gusts should replace the obsolete 
equipment now used at most stations.

An observational network to be effective must be provided with a 
fast and efficient communications network. The present systems have 
long been inadequate. Although plans are under way to speed up weather 
circuits to 75 words per minute, this must be considered as only in in
terim measure. Better definition in maps and charts transmitted via 
facsimile and considerably increased speeds of such transmissions are 
very desirable. These matters are further discussed under the section 
on Communications.

The Committee Recommends—

1. The Weather Bureau should budget for and operate the basic ob
servation network. This includes many stations, particularly upper air 
now operated by the Air Force and Navy.
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2. A long range plan for obtaining the necessary equipment for up
per air stations (GMD type) should be established. This should include 
arrangements wherever possible of coordinating the use of GMD type 
equipment of the U. S. Army.

3. Arrangements should be made to coordinate for severe storm warn
ing use, the radar units of the Air Defense Command, Air Weather Serv
ice, U. S. Navy, Weather Bureau, and CAA. Where necessary the Weather 
Bureau radar program should be expanded to fill in the gaps in radar 
coverage.

4. Expand as rapidly as possible the end of the runway observation 
program.

5. Maximum use be made of CAA INSAC stations for taking hourly 
observations where net savings of Weather Bureau and CAA personnel can 
be effected.

6. Maximum use be made of CAA tower personnel for taking hourly 
observations. Remote reading observation equipment so that tower opera
tors need not leave the cab should be provided, as well as equipment 
(SECO) for automatically transmitting the reports over the teletype
circuits.

7. Install automatic observing gear at non-airport stations.

8. Continue to push the pilot reporting program.

9. Explore all possibilities of obtaining upper air observations 
over ocean areas in a manner less costly than the present Coast Guard 
ship program. It is important that some means of obtaining these ob
servations be continuous after the present methods are abridged or 
termina ted.

10. Establish a long range program for improving observational 
equipment.

11. Establish a long range program for improving the methods and
speeds of transmitting weather reports, and maps and charts. One spe-
cific suggestion is made in the chapter on Communications.
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Instrumentation
Present Practices

In the past the Weather Bureau’s instrumentation program has been 
extremely conservative, in fact so much so, that present and future re
quirements have been largely neglected. We recognize that the reason 
for this inadequacy may be due to shortage of funds. The following par
agraphs outline the trend of instrumentation which we believe is re
quired.

Findings
Recent advances in electronics have uncovered the possibility of de

veloping automatic weather stations which will be capable of recording 
all essential surface weather elements at predetermined intervals.
These automatic weather stations will effect a great saving in manpower 
and will provide extremely important information in isolated areas. The 
cost of the equipment can be amortized in a few years. We are of the 
opinion that the development of automatic weather stations should re
ceive high priority in the Weather Bureau’s instrumentation program.

Voluminous information is available on the great importance of ra
dar in detecting severe storm conditions, destructive thunderstorms, 
tornadoes, severe ice storms, blizzards and rapid changes in these con
ditions can be observed continuously with radar. Radar photographs of 
the PPI and RHI scopes permit exhaustive studies of the development, 
intensification and dissipation of all of these destructive storm condi
tions. Modern radar equipment is already installed or can be made 
available within the next two or three years to permit radar coverage of 
the entire United States. Such a radar network will make it possible 
for the Weather Bureau observers to spot most destructive storm condi
tions; track them continuously, and with the establishment of an effec
tive warning network for each area it will be possible to issue timely 
and adequate warnings to the public, aviation, industry, agriculture and 
business interests. The present program to modify and install the APS-2 
radar equipment recently obtained from surplus military stocks should be 
assigned urgent priority.

We are pleased to note the progress which is being made by the 
Weather Bureau in the development of remote indicating and recording in
struments which may be installed at some distance from .the meteorologi
cal office or control tower. The telepsychrometer, rotating beam ceil- 
ometer, transmissometer and the infrared humidity indicator appear to be 
in advanced stages of development. These instruments will provide the 
much needed observations of essential weather elements at the end of the 
instrument runways during marginal or instrument flight conditions.
This program should be greatly accelerated.
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We are of the opinion that the present instrumentation program for 
obtaining upper air observations to altitudes of 100,000 feet or greater 
is inadequate. The use of SCR-658 equipment in a "tight network to 
track balloons when strong winds aloft are encountered is a partial so
lution to the problem. However, modern rawinsonde equipment such as the 
GMD-1A even though expensive is the only equipment presently available 
for obtaining consistently reliable data to high altitudes at all sea
sons of the year.

At Tyler, Texas, we observed the need for a weather instrument pan
el where the CAA control tower observers may get all weather observa
tions without leaving the tower. The tower has wind equipment and the 
indicators all mounted between the two control tower operators’ posi
tions. To obtain observations of temperature, dewpoint, humidity, maxi
mum and minimum temperatures, it is necessary for the control tower op
erator to leave the tower and refer to an instrument shelter mounted on 
the balcony of the next floor below. The control tower operator should 
have a weather panel located near the wind speed and direction indica 
tors where all weather observations may readily be obtained. The con
trol tower operator expressed the opinion that there are more than 100 
CAA stations in the United States where such an instrument panel may be 
used.

Modern wind equipment for recording wind speed and direction is ur
gently needed at many large Weather Bureau Airport Stations. The old 
triple-register is not satisfactory for current day requirements.

The Committee Recommends—
The Weather Bureau instrumentation program is in need of improve

ment. Specifically, the Weather Bureau needs improved equipment in the 
following categories:

1. Ground stations and transmitters to obtain reliable upper air 
soundings to 100,000 feet. (GMD-1A)

2. Ground radar equipment for locating and tracking severe storms, 
fronts, thunderstorms, and other destructive storms.

3. Remote indicating and recording instruments, especially visibil
ity and cloud height for end of runway observations. Runway wind direc
tion and velocity and temperature are also desirable.

4. The development of suitable automatic weather stations (includ
ing ocean locations) should be given highest priority by the Bureau.

5. Improved wind equipment for recording gusts.
6. Weather panel for tower operators and other similar installa

tions which will permit remote reading of all basic elements of an ob
servation, including temperature, dewpoint, wind direction and velocity, 
and altimeter setting.
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Climatology
Present Practices

We are quite concerned with the slow, almost lingering, death of 
real climatology in the Weather Bureau. Some thirty years ago the 
Weather Bureau had a fine reputation for its climatological work and 
some of that stands up as classical even now. During the last twenty 
years there has been a very slow but progressive deterioration and it 
seems that climatology in the Weather Bureau has become exclusively a 
data collecting and tabulation business. 'In the last decade the only 
work of a technical nature has been essentially statistical. We do not 
say that statistical work in climatology is not needed but it does seem 
that the primary purpose of a climatological laboratory is to take data 
and analyze it for purposes of practical application by the general pub
lic. This would improve public relations immeasurably.

Findings
Climatological analysis should be on the same par as day-to-day 

weather forecasting efforts. However, we do not advocate that the cli
matological laboratory should do individual jobs for private industry 
which can be done by private meteorological consultants, but instead, 
should devote itself to the broader problems of a more basic nature 
which concern not large industries or groups but large segments of the 
population such as problems dealing with land utilization on a large 
scale, water supplies, climatic changes, etc. Practically no scientific 
and analytical work has been done by the Weather Bureau on these prob
lems in the last ten or fifteen years.

While it is hard to assess in its entirety the reason for this de
cline it is quite clear that the Climatological Services Division of the 
Weather Bureau has been treated somewhat as a stepchild and has had only 
nominal leadership in recent years. In addition, it has been unable to 
attract meteorologists with a genuine and primary interest in climatol- 
°gy- ft *-s quite indispensable to have some people working primarily in 
this field whose background and training is climatological meteorology 
and not just statistics or machine methods. It is essential that the 
head of the National Climatological Laboratory be familiar with both 
climatological and synoptic meteorology.

The new National Climatological Laboratory should have the fol
lowing functions:

1. Collection and maintenance of all weather records including 
those of other agencies or organizations.

2. Preparation of statistical summaries by modern machine methods.
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3. Publication of historical weather data.

4. Analysis of data and publication of studies when such analysis 
and publication is for general public use.

5. Preparation and publication of historical Northern Hemisphere 
weather maps.

The present horizontal organization should be replaced with one 
which establishes the proper line of authority and liaison as between 
the climatological section centers, the weather record processing cen
ters, the regional offices and the National Climatological Laboratory.

The laboratory should be located at Asheville, North Carolina, the 
site of the present National Weather Records Center.

The larger percentage of the personnel and equipment are supported 
by transferred funds from other agencies, particularly the Air Force and 
Navy, and consequently the work is specifically being performed for 
those agencies. This work is essential, but relatively little effort 
can be expended by the Bureau on its own projects because of its own 
scant budget.

The Committee Recommends—
That the National Weather Records Center be part of the National 

Climatological Laboratory. Specifically the following recommendations 
are made concerning the present National Weather Records Center:

1. Since the present National Weather Records Center is the offi
cial repository of all government records (as designated by the National 
Archives), extreme care must be exercised to prevent destruction o-f the 
stored documents. Possibly, duplicate microfilms of the records should 
be stored at a location away from Asheville.

2. To prevent the punched card file (approximately two hundred mil
lion cards at present) from expanding at a prohibitive rate, a qualified 
committee should pass on implementation of the following steps:

a. Store some of the observations without punching.
b. Destroy some of the present punched cards for which future 

use is improbable.
c. Put some of the present punched cards on magnetic tape to 

be reconverted at a later date as required.
3. Investigation of the newest types of tabulation machines should 

be continued.
4. A catalog of available material should be published.
At present the Air Force maintains a large machine tabulation unit 

at Asheville. They have indicated that they would like the Weather 
Bureau to take over the functions of this unit pertaining to the proc
essing of Air Force weather records, as this would allow the Air Force
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machine tabulation unit to concentrate on its own proper specialized 
activities.

Sufficient funds should be obtained for the laboratory to collect, 
process, and maintain all government weather records.

Adequate personnel should be obtained probably from outside of the 
Weather Bureau, to revitalize this division of the organization.



Forecasting Service
Present Practices

The forecasts of the Weather Bureau are of two main types:
a. Generalized forecasts for broad public distribution by newspa

pers, radio, and television.
b. Forecasts for the aviation industry.
The generalized public or district forecast is made by a senior 

forecaster and is generally valid for 24 to 48 hours. There are 14 dis
trict forecast centers covering the 48 states.

The airways forecast is of shorter range and more specialized. It 
is usually valid for periods of 12 to 24 hours, and is issued from 26 
airway centers.

Both district and airways forecasts are issued at standard inter
vals, four times daily. 1

In addition to these two main types of forecasts, specialized pre
dictions are made by the district forecast centers of severe conditions 
such as tornadoes, hurricanes, frost conditions, fire weather advisories, 
river and flood stages.

A long range or extended forecast unit is stationed in Washington,
D. C. Five-day forecasts are issued at frequent intervals, and twice 
monthly a thirty-day forecast of temperature an-d precipitation depar
tures from normal is published. The thirty-day forecast covers the en
tire United States.

A master weather analysis unit, known as WBAN (Weather Bureau, Air 
Force, Navy) is maintained in Washington. Its duty is to disseminate 
weather charts to all parts of the nation via facsimile and coded trans
missions. The charts serve to coordinate any analyses prepared in the 
field and they relieve many weather stations of duplicate plotting and 
analyses of maps and charts. Another important function is to prepare 
and issue prognoses of pressure distribution, both at the surface and 
aloft, for periods up to 54 hours in advance. These prognostic charts 
are utilized by field forecasters in the preparation of their specific 
area forecasts.

There also exists in the WBAN center a unit whose duty is to fore
cast severe storms and tornadoes over the mid-eastern and eastern parts 
of the United States.

The forecasts produced by these units are transmitted to their us
ers in a variety of ways. Airways forecasts are usually distributed via 
teletype and, in a few cases, by continuous radio broadcast. District
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forecasts are disseminated by means of public automatic telephone sys
tems, commercial radio, commercial television, newspapers, and individ
ual telephone calls.

During certain occasions, when cold waves or storms of specified 
intensity are approaching, some of the district forecast centers also 
issue advisories by collect telegrams to industrial concerns and other 
organizations who have requested this service.

In many cities there are local teletype loops paid for by the con
sumers, over which the district forecasts are transmitted at regular 
times, together with various types of weather observations of special 
interest to the recipients.

At the present time, the Bureau has a verification system for both 
district and airways forecasts, but the profession feels that it is in
adequate and of little value.

Two experiments are presently underway to determine whether dis
trict forecasts can be made more efficiently if decentralized into 
smaller forecast districts.

Findings
We believe that aeronautical forecasts should be designed to meet 

the needs of the private and itinerant pilot, as well as general commer
cial aviation. It is noted that changes were recently made in these 
forecasts for this specific purpose. The quality of the aeronautical 
forecasts is not as good as desirable, particularly from the standpoint 
of the itinerant pilot. We believe that they could be improved by pro
cedures which will be discussed under the general subject of district 
forecasts.

Fruit frost forecasts are issued in both Florida and California, 
and are extremely well received by the farmers who use them. The reli
ance placed upon these forecasts is a testimonial to the people who are 
responsible for this system.

The quality of the district forecasts, on which the public judges 
the Weather Bureau, is very spotty. Forecasts differ in quality between 
district forecast centers, and vary with the individuals who make them. 
There are a number of problems in this connection which are difficult to 
solve.

From our interviews with people in all levels of the Weather Bu
reau, we have concluded that only about one-half of the forecasters, 
both district and airways, are really well qualified for this type of 
work taking into account training, temperament, ability and desire. At 
the present time, the technical training required for this job is by no 
means the paramount criterion for judging proficiency. This situation 
is unlikely to change radically within the next few years. Specifically, 
there is need for a more rigorous quality control of the product, that 
is, the forecasts, and for methods to ensure that the best qualified 
forecasters will be assigned the responsibility for making the most im
portant public forecasts. Many localities on the periphery- of forecast
28



districts are not satisfied with service received. In some places the 
forecasts appeared to be adequate for the large centers in which they 
were made, but adequate consideration is not given to the outlying loca
tions. Furthermore, in many localities, local effects are present which 
require an entirely different forecast under certain weather conditions 
for places only a few miles apart. This is particularly noticeable 
around the Great Lakes and near the sea coasts. The forecasters appar
ently do not give the proper attention to differences of geography, 
space, and time.

The problem of frequent interruptions to the forecasters’ routine, 
due to the answering of telephone inquiries, is a very real one, partic
ularly during bad weather. Much of the forecaster’s time is taken up 
answering telephone inquiries about weather conditions, many of which 
relate to minor affairs. This detracts from their ability to devote the 
proper attention to the quality of his product, and to their primary re
sponsibility to serve the public as a whole.

The personnel policies in forecasting are far from satisfactory. 
There appears to be little or no system to recruit talent into the bot
tom of the organization. In some cases, transfers to forecasting are 
made simply because a man has been in grade long enough for a promotion 
and this provides a convenient mechanism. The avenues of advancement 
for the forecasters are very restricted. They may go from airways fore
casting into district forecasting, and finally into supervision of fore
casting, but this channel is not open enough at the top to maintain the 
interest of the best people. The combination of the prospect of shift 
work as long as they stay in forecasting, together with limited oppor
tunities for advancement, has led many promising people to transfer out 
of forecasting at the time when their talents were reaching a peak and 
they were needed most as forecasters. There has been little success in 
recent years in attracting promising graduates of recognized meteorolog
ical institutions into this field—partly because of the objections 
which have been already discussed and are plainly apparent to the appli
cant, partly because other more attractive lines of endeavor in the 
field have been available, and probably also because there has been no 
intensive effort to recruit such people.

It appears that the number and variety of forecasts add unduly to 
the complication of work at forecast centers. In addition, the need for 
multiple notifications in some places by individual telephone calls is 
undesirable. In general, the policy should be to distribute forecasts 
only through mass distribution media by methods which will not entail 
individual handling. The use of public automatic telephone systems is a 
very good one and should be encouraged by whatever means are possible.

Radio distribution of weather forecasts is still basic and this 
should be continued as a fundamental distribution medium.

In New York and Chicago continuous aviation forecasts on FM chan
nels have been very successful in getting the forecasts to the users and 
in cutting down individual telephone calls to the forecast office. Ex
pansion of this program is highly desirable.
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Radio broadcasts of a limited number of observations over CAA 
channels are made every half hour. The Committee has heard some com
plaints that these broadcast schedules are not maintained as rigidly as 
they should be. On some occasions, the broadcasts are omitted alto
gether. We recognize the difficulties, but, in view of the widespread 
use of these broadcasts by all sectors of the aviation industry, we sug
gest that a greater effort be made to adhere to the broadcast schedules, 
and to include a reasonable number of reports in each broadcast.

In many places, local teletype circuits to radio, newspaper, tele
vision, and wire service offices are available for the purpose of rapid 
dissemination of forecasts and special announcements. This is undoubt
edly the best method available at present and minimizes the work load in
the forecast offices. Its use should be encouraged wherever possible.

1

Television provides an excellent medium for the public dissemina
tion of weather information and forecasts. While there are at present 
many weather programs on television which are somewhat objectionable to 
professional meteorologists, to the Weather Bureau, and even to intelli
gent laymen, these programs should not be restricted by regulation. We 
believe that providing weather information freely for television dissem
ination will result ultimately in the better type of weather program 
coming into the ascendancy. Perhaps this process could be speeded by 
professional association awards to the best television weather shows.

We believe that any means of distributing weather information fore
casts is to be encouraged, even the simple visual displays of the weath
er ball or illuminated sign type.

There are many problems connected with the newspaper distribution 
of forecasts which the Weather Bureau recognizes and should continue to 
solve on a local basis. These consist mostly of newspapers failing to 
print the time and dates of the forecasts along with the period covered. 
In some cases, out-of-date forecasts are printed. The same is true of 
the newspaper weather maps which, in many cases, should be more recent 
than they are.

The regional staffs responsible for forecasting should be provided 
with sufficient experienced and vigorous talent to cope with these prob
lems in an agressive fashion. Prospects of sufficient caliber, while 
few, do exist and they should be utilized to full advantage.

The Committee Recommends —

1. Forecasting should be reorganized on the following basis:
a. The WBAN Center should function as the National Weather 

Analysis Center. It should be budgeted for by the Weather Bureau and 
operated by Weather Bureau personnel. It should be provided with suit
able quarters, adequate equipment, and the most competent analysts in 
the Weather Bureau. (The present quarters and equipment are abysmally 
poor.) 0

b. In each of the Bureau’s five regions there should be set up 
a Regional Weather Central, whose analyses and prognoses would be
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coordinated with those of WBAN. The Regional Weather Centrals should 
be staffed with the most able forecasters in the service. Each regional 
center should be supervised by an Assistant Regional Director for Fore
casting. Each region should have a fire-weather forecasting unit, and 
Regions 1, 2, and 3 should each have a severe weather forecasting unit 
devoted particularly to hurricane, tornado, and severe thunderstorm 
fo recasting.

c. The existing district forecast centers and the present se
vere weather unit in WBAN should be abolished. Personnel not required 
in the regional centers should be re-assigned to other duties, particu
larly to augment the staffs assigned to first order stations.

d. The Regional Weather Centrals should issue forecasts, for 
professional consumption only, in the form of pictures, words, or both, 
to the first order stations in their regions. Within the framework of 
the region’s master forecast, but with appropriate modification to meet 
local conditions, the first order stations should be responsible for the 
issuance of the public forecasts for their area.

e. The present airways forecast centers should remain as they 
are now, except that wherever possible they should be combined with a 
local first order station, and the same forecasters charged with issuing 
both the local public forecasts and the airways forecasts. The timing 
of the forecasts should be adjusted so that time conflicts will not en
sue.

f. The number of forecasts issued regularly to the public 
should be reduced to two a day, subject to amendment when a revision is 
necessary.

This program has several advantages:
1. It permits the infusion of new talent in the first order 

stations, where experience can be gained and screening accomplished. 
Promotion would be from first order stations through airways forecast 
centers, then regional weather centrals, to WBAN or staff positions in 
the regions.

2. It permits the most efficient use of the available talent.
3. It distributes the forecast responsibilities in such fash

ion that the master forecasts are made by the most capable forecasters.
4. It allows full consideration of local effects, and permits 

smaller forecast areas yet retains a desirable degree of coordination.
5. It places the responsibility of meeting the public’s de

mands on the local officials who are closest to the customers.
2. Public telephone access into forecast centers should be re

stricted to normal office hours, and as far as possible, the forecasters 
should be protected against interruptions while on duty.

3. Sufficient personnel should be provided at each principal fore
cast center so that each forecaster can be rotated through research
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periods, just as he is rotated from shift to shift. In this way, he 
will be relieved from time to time from the strain of forecasting, and 
will be stimulated to improve his forecasting techniques.

4. A simple and effective verification system should be developed 
for all forecasters similar to the practice forecasts formerly issued.
It is more important that the system be simple and workable than that it 
meet stringent statistical tests. The Committee believes, and many of 
the field forecasters have indicated, that this would introduce a 
healthy competition and stimulus, and would permit more, objective ap
praisal of individual forecasting skills than the present methods.

5. A systematic program should be developed to encourage the infu
sion of new talent into the forecasting organization at the lower lev
els. This requires a two-fold effort, first to discover and screen 
suitable talent in the Bureau’s present personnel, and second, to secure 
promising graduates from the technical schools. It may require a higher 
starting salary than is currently offered.

6. As a general rule, public forecasts should be fewer in number 
and variety and better in quality than at present. They should be 
framed in simple non-technical language for mass distribution.

7. Individual telegram forecasts and specialized forecasts for com
panies or industries should be eliminated as quickly as possible. Weath
er Bureau forecasts should be confined to mass distribution media, with 
some minor exceptions, such as pilot briefings and special forecasts for 
farmers and other government agencies. The principle should be followed 
that the Weather Bureau forecasts are for general public use and in ad
dition, forecasts where the protection of life or severe property damage 
is involved. Examples of this are the aeronautical forecasts and the 
fruit-frost forecasts.

8. Besearch in local forecasting problems should be encouraged and 
its content published and adequately catalogued.

9. Special forecast warnings.should be issued for coastal areas 
where life and property is endangered by unusual sea, surf, and tide 
conditions, even when the storm causing them is remote from the area. 
This should be done in coordination with the other agencies of govern
ment involved.

10. In order to establish a satisfactory basis for cost and effi
ciency comparisons, it is desirable that one or two Weather Bureau sta
tions be contracted to competent private agencies under a bidding pro
cedure. The private contractor would perform all the specified Weather 
Bureau functions at the location, subject to inspection of the Bureau.
In addition to furnishing a satisfactory yardstick to judge the Bureau’s 
costs, it may be possible to make substantial dollar savings. It is 
recognized that real difficulties may be encountered in implementing 
this suggestion, but we believe it is worthy of serious investigation.

32



Communications
Present Practices

Synoptic meteorology became possible when the electric telegraph 
was invented. For the first time it became practicable to collect re
ports of the current weather over a wide area, and thus to see that
weather is more than a local phenomenon.

Weather and communications have been related ever since. For the 
past twenty-five years the Weather Bureau has relied on other agencies_ 
to perform the communication function, both in the collection of obser
vations and in the dissemination of information to the public. Since 
the early 1930’s the basic communication system used to transmit obser
vations to the forecast centers has been a nation-wide network of tele
typewriter circuits, operated by the Civil Aeronautics Administration. 
These circuits are also used to transmit forecasts from the forecast
centers to the local offices of the Weather Bureau and the Civil Aero
nautics Administration.

In addition to the Weather Bureau, the military services, many air 
transport companies, certain educational institutions, and some private
ly practicing meteorologists are allowed to maintain teletype connec
tions on these circuits, to receive the basic observational and forecast 
material. This is done under a restrictive licensing arrangement which 
permits the Weather Bureau to determine who shall and who shall not be 
authorized access to this basic material and thus control its use.

During World War II the process used commercially to send news pho
tographs by wire facsimile was adapted for the transmission of weather 
maps by the military services. At present, a nation-wide facsimile net
work is operated by the United States Air Force and is used to transmit 
weather charts from the WBAN master analysis center in Washington to 
military stations throughout the United States. The Weather Bureau has 
installed facsimile receivers at seventy-six of its stations to permit a 
reduction in the number of maps and charts which would otherwise be 
plotted by hand, at most of these stations. The Navy, airlines and 
others also have drops on this circuit.

Findings
Although considerable improvements have been made, the present 

methods of facsimile have not been entirely satisfactory because of 
technical considerations. The speed of transmission is much too slow, 
the quality is marginal, and the process is insufficiently mechanized.

Teletypewriter circuits also suffer from certain technical limita
tions. In the past the existing circuits have been operated at sixty 
words per minute, and the only means of handling additional volume was
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to add more circuits. The Civil Aeronautics Administration is now plan
ning to increase the speed of these circuits by twenty-five percent in 
1954, which will result in a temporary improvement.

In this connection it should be noted that the Weather Bureau is 
responsible for the initiation of the JONSEC project to develop high 
speed point-to-point communication methods by means of which six hundred 
words per minute may ultimately be obtainable between two or more major 
centers. The intelligence will be entered on revolving drums at the re
ceiving end and distributed selectively. This offers promise for higher 
speeds than are feasible with existing teletypewriters and the order of 
magnitude more nearly approaches what is required to meet present and 
future needs.

The weather observation is useless until it is communicated. Fur
thermore, a weather observation is one of the most perishable pieces of 
intelligence from the standpoint of forecasts and warnings.

The proper fulfillment of the Weather Bureau’s mission involves 
consideration of every step from the raw observation, collection, fil
tering, analysis, and storage down to the dissemination of advices and 
warnings. Each step involves one or more communication techniques and 
the proper integration of the function requires that the process be con
sidered as a whole. Only in this manner can a balanced and compatible 
system be developed using the best available techniques.

The Committee Recommends—
1. The national weather service should devote a greater effort 

towards investigating new communication techniques. The Committee does 
not recommend that the national weather service engage directly in large 
scale development and research, but rather that it take steps to make 
its needs known to the industry and to initiate and expedite the devel
opment of advanced techniques. Specific areas which offer promise are:
Short Term

a. Expansion of automatic telephone forecast service to all 
major cities;

b. Automatic dissemination of forecasts to radio and televi
sion stations and to the press;

c. Remote briefing facilities to satelite airports from a sin
gle center by local video wires;

d. Expansion of automatic aviation broadcasts (such as is done 
by the Weather Bureau in Chicago) to other areas;
Long Term

e. The use of commercial television facilities for nation-wide 
transmission of weather maps and charts at high speed during the station 
break periods and/or the retrace cycle;
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f. The development of communications system compatible with 
the technical requirements of automatic observation stations, automatic 
data collection and filtering, objective machine analysis and advanced 
storage methods.

2. The responsibility for the present facsimile network now oper
ated by the Air Force should be transferred to the Weather Bureau.

3. The Weather Bureau effectively controls private meteorology by 
controlling the issuance of licenses for obtaining access to weather 
teletype and facsimile circuits which carry weather information across 
the nation. We believe this control should cease. Any taxpaye'r willing 
to bear the cost of the special equipment needed should have unrestrict
ed access to the communication channels over which weather observations 
and advices are disseminated. We recognize that abuses may arise from 
this preference, but the present license system fails entirely to ac
complish its objective and we believe that if such abuses develop, they 
are still preferable to rigid government control. We also believe that 
if such abuses become serious, suitable corrective steps can be taken at 
that time. This matter is further discussed in the section on private 
meteorology.
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Research and Development
Present Practices

Research and development has not received adequate attention in the 
Weather Bureau on an organized basis in the past. Rather than forging 
ahead and developing new ideas to the stage where they can be applied to 
increase effectiveness of routine procedures, the Bureau has passively 
accepted or frequently been forced into adopting new developments from 
outside of the Bureau. Prior to the war, Bureau research was confined 
to the activities of a handful of individuals, some of outstanding cal- 
liber. Before the war the position of Assistant Chief for Scientific 
Servicss was created as a step designed to rectify this deficiency. This 
position became vacant at the end of the war and has never since been 
filled. There now exists a Division of Scientific Services and a Divi
sion of Physical Research, both of relatively recent origin and both 
concerned primarily with research of one kind or another. However, the 
continued neglect of research is attested by the fact that allocation of 
funds for research have constituted only a minor part of recent budgets, 
currently about two and one-half percent.

Findings
In addition to there being an inadequate financial provision for 

research, the work has seemingly been conducted in isolated areas not 
connected with one another within the structure of a comprehensive plan. 
There is little research in the fields of modern instrumentation, modern 
communications and the systems approach to weather. In recent years the 
Bureau has displayed an arbitrary and sometimes negative attitude toward 
new developments in meteorology originating outside the Bureau, espe
cially in the fields of long range weather forecasting and weather modi
fication. This recalls the attitude of the Bureau with respect to air 
mass analysis methods prevalent during the 1920’s and 1930’s. On the 
other hand, commendable work is now being done in the development of ob
jective forecasting techniques and in the Bureau’s own long range fore
casting unit. The initiation of the JONSEC project is commendable, 
and is further discussed under the section entitled, "Communications."

The Committee Recommends—
We are inescapably drawn to the conclusion that research is given 

too little attention in the Bureau. In the modern world operational 
changes tend to occur swiftly in response to gains in fundamental knowl
edge. Even yielding the pursuit of fundamentals to others, the Weather 
Bureau should more aggressively pursue the adaptation of new fundamental 
knowledge to the needs of the national weather service. Instead of ac
tively pursuing this policy the Bureau waits until forced into new
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methods and techniques by outside agencies, especially the military 
services. It is therefore recommended that the research budget be mate
rially increased.

We realize that the Weather Bureau may have difficulty in attract
ing to its staff the competent scientists needed to carry out an en
larged program. It is desirable that much of the research be contracted 
to universities and other research organizations. The expanded research 
program should be directed toward the development of automatic observing 
stations with compatible communications, automatic data collecting and 
filtering systems, objective machine analysis and forecasting techniques, 
and improved high-speed communications.

It is cl ear that developments along these lines will lead eventual
ly to the replacement of men by machines in the performance of routine 
and exacting tasks. Professional personnel thus relieved will be free 
to devote more time to duties involving high-grade thinking which is in 
keeping with the level of professional competence desirable in the 
Bureau.

It is contemplated that synoptic or engineering research efforts, 
which probably offer the most immediate benefits to forecasting, will be 
carried out primarily at the forecasting station level as provided in 
Section IX. There is much of this type research, however, which is ap
plicable to national problems rather than regional or local. Examples 
are severe storm investigations and prognostic chart research. These 
problems properly should be handled by the National Weather Research 
Laboratory. This organization should also guide and coordinate regional 
and local research.

This same Laboratory should also contain the principal physical re
search facilities of the Weather Bureau as well as provide a mechanism 
for testing basic research ideas from both the field and other organiza
tions and converting them into practical engineering applications to 
forecasting.
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Personnel and Training
Present Practices

Prior to the introduction of air mass analysis methods into the 
Weather Bureau (during the 30’s), the Bureau’s educational level was ex
tremely low for an organization supposedly engaged in scientific tasks. 
Daring the 30’s an increasing number of recruits joined who possessed 
college degrees in meteorology, physics or mathematics. In addition, a 
considerable number of Bureau personnel received masters degrees in me
teorology while on leave of absence from the Weather Bureau, or at the 
Weather Bureau’s expense in connection with the Bureau’s training pro
gram.

Simultaneous with this trend, older personnel possessing much less 
technical education, had, through seniority, risen to higher positions 
of responsibility. These were often capable people possessing a zeal 
for public service, and in some cases, self-educated in the more modern 
technical methods. However, in spite of these qualifications, these in
dividuals did not all have the proper background to respond to the po
tentialities provided by the new scientific methods and were unable to 
insure effective use of the special capabilities of the highly trained 
younger personnel. Neither were they ready to meet the forecast prob
lems of the new and expanding aviation industry.

During the early 40's, the Armed Forces trained a large number of 
meteorologists at the graduate level. Where meteorologists numbered in 
the hundreds before the war, there were thousands by the end of the war. 
Many of these persons had as prerequisites to meteorology, degrees in 
physics, mathematics, chemistry, and engineering. After the war most 
returned to the field of their original training but a number joined the 
Weather Bureau staff or entered the field of private meteorology.

In the past, salaries of Weather Bureau personnel have been notori
ously low. However, late in the war and since, the level has been 
raised until it is roughly in line with that of industry and other gov
ernment agencies. This has had a considerable influence in raising mo
rale, which was generally low before the war. Dissemination of house 
organs, "Weather Topics" and "Forecaster’s Forum", have also served to 
raise morale.

At present there is a small Bureau training program in which se
lected Bureau personnel are sent to certain universities to study for 
advanced degrees in meteorology.

Findings

Many of the senibr officials of the Weather Bureau are now nearing 
retirement age. It is urgent that replacements be found for these
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individuals in order to increase the general efficiency of Bureau admin - istration. This replacement becomes a necessity if the recommended or-ganizational changes are to be carried out.
In general, the personnel situation reflects the long enduring re

gime of close control of details by the Central Office. This has re- 
th "n ^ ? Progressively Sro^ing dearth of administrative experience on 
the part of the younger people in the Weather Bureau. Under more normal 
circumstances, these personnel would acquire necessary administrative 
experience as they climbed the ladder to higher posts. This situation 
wou d be rectified in time if the recommended changes in organization 
are made. However there will exist for some time a dearth of qualified 
administrators in the Weather Bureau structure unless some replacements 
are obtained from outside the Bureau.
r l At m?ny°£ forecast centers it was found that the forecasters 
felt overburdened with the demands of the public. There appears to be 
considerable interference with the performance of technical duties be
cause the forecaster is required to answer the telephone and feels 
obliged to serve the public no matter how trivial the request. In many
centers, a telephone receptionist was able to relieve the situation dur
ing the working hours.

There is evidence that forecasting has trended perhaps too strongly 
toward specialization with the result that specialists such as fire 
weather, fruit frost, and river and flood forecasters were not fully oc-< 
cupied in their specialties during off-seasons. There even exists sen
timents in favor of eliminating the distinction between Airways and Dis
trict forecasters in major centers where a rearrangement or a staggering
of the respective forecast schedules would permit them to be issued bv 
one man. 1

There is evidence that a decline in the present high standards of 
education of personnel is threatened because of lack of proper recruit
ments at the bottom of the ladder. Current graduating classes of mete
orologists are not finding the prospects of working for the Weather Bu
reau acceptable and are seeking employment elsewhere. Part of this 
seems to be due to the existence of a confused and inadequate advance
ment policy in the lower grades of the Weather Bureau. A second factor 
is the low salary scale at the bottom of the Weather Bureau ladder. A 
third factor which undoubtedly plays a major role in this situation is 
the tact that the sphere of activity of the meteorologist within the 
Weather Bureau is now largely restricted to forecasting. With the rec
ommended changes a much broader field of activity will be open to the 
new meteorologist. Night shift work has been mentioned as a factor 
However, where an office is well organized and provided with adequate 
iacilities, this is a factor of minor significance.

The Committee Recommends —

The following changes should be made within the framework of the 
proposed organization:
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1. Several of the high level assistants of the Bureau have reached, 
or are approaching, retirement age. Adequate replacements should be se
lected, trained and given necessary authority and responsibility as rap
idly as it is possible to do so.

2. Staff the regional offices with a sufficient and aggressive or
ganization to accomplish the needed shift in operational emphasis to 
this level. This might well involve transfer of some of the younger 
people in Washington to the field organizations.

3. Pearrange forecast procedures and schedules in the field offices 
so as to secure for the forecaster freedom from continual interruption 
of technical routines by elimination of specialized and unscheduled 
forecasts via telephone. Scheduling should be aimed at improvement of 
mass distribution of forecasts.

4. Make what changes are necessary to attract college meteorology 
graduates to the Weather Bureau. This would probably involve higher 
starting salaries and a well defined and well publicized program of 
career development.
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Publications
Present Practices

Prior to World War II, the Weather Bureau was a leader in the field 
of meteorological publications. Its "Monthly Weather Review" is the 
oldest American meteorological journal, now in its 81st year. Many sup
plements to the "Monthly Weather Review" were of great value.

Many first-order stations duplicated on weekdays a local weather 
bulletin which included a synoptic map, local forecasts and climatolog
ical data. The daily weather map published in Washington included the 
surface map for the United States and forecasts for the states in the 
Washington forecast district area.

At the outbreak of World War II, the printing of local weather bul
letin was discontinued and the publishing of weatherand climatological 
data nationally was greatly curtailed or delayed. However, up to this 
time, there was a complete absence of published past synoptic maps.
Early in the war, at the insistence of the Air Force and Navy and with 
their financial support a much needed historical series of synoptic 
weather maps was prepared for the period 1899 to 1939.

The present publication program of the Weather Bureau includes the 
following:

1. Teaching aids.
2. The Daily Weather Map.
3. Station reports and bulletins.
4. Observational aids and instructions.
5. Synoptic weather charts, bulletins and codes.
6. Forecasts and forecasting methods.
7. Climatological data.
8. Periodicals.
9. Serials including both research and technical papers.

10. Monthly Weather Review.
11. Climatological summaries.
12. Weather Bureau Motion Picture Films.
13. Photographs.
14. Miscellaneous papers.

Findings

The present publication program of the Weather Bireau is adequate 
in many respects. Hie Daily Weather Map issued from Washington was im
proved considerably several years ago by the addition of the map showing 
barometric and frontal pattern over North America as it existed 12 hours 
previously and the 700-millibar constant pressure chart. Another worth
while additional feature has been the occasional articles explaining
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climatic features and weather services to the public which appear on the 
reverse of the map.

The daily weather bulletins issued locally such as the one in New 
York City are both timely and useful.

The publication of the series of daily synoptic weather maps for 
the Northern Hemisphere sea level and the 500 millibar levels is sup
ported mostly by the Air Force and Navy although it is definitely a log
ical function of the civilian national weather service.

The inauguration of an average monthly weather resume and outlook, 
commonly referred to as the 30-day forecast, several years ago was a 
noteworthy event particularly in light of the Bureau’s attitude toward 
long range forecasts prepared by others. Considerable interest in these 
outlooks has been evidenced, and many newspapers and periodicals repro
duce parts of them.

The printing of climatological data and summaries is probably the 
largest publishing problem of the Bureau. Considerable efforts have 
been expended to streamline the printing work in the view of efficiency 
and economy. Apparently as a result of this reorganization an addi
tional time lag has developed in the distribution of the monthly clima
tological summaries.

Although the Monthly Weather Review has never regained the stature 
it enjoyed before 1940, it is a well-edited, high quality type of publi
cation on the subject for which it is named. With the increase in the 
number of periodicals and journals outside the Weather Bureau, it is 
apparent that articles of a scientific and technical nature by Weather 
Bureau personnel should be submitted to existing journals of scientific 
societies and organizations.

Many excellent research and technical papers have been published in 
the last decade. However, there is little evidence of encouragement of 
the field personnel-to submit such papers. In fact, the Committee feels 
that considerable unnecessary censorship is exercised in the Central 
Office in the reviewing and editing of their research efforts.

The weekly Weather and Crop Bulletin, National Summary, is a timely 
and useful release and the weekly Corn and Wheat Weather Bulletin and 
the Weekly Cotton Weather Bulletin seem to enjoy a similar reputation in 
a regional and seasonal way.

The Weather Bureau motion picture film library should be expanded 
as it is noted that the films now advertised are few and these produced 
in the 1930’s. The maintenance of a large collection of photographs of 
various weather phenomena from which contact prints can be ordered is an 
excellent service.

The miscellaneous publications of the Weather Bureau include many 
worthwhile items, such as the report on "The Thunderstorm", but the 
printing of the reports on subjects outside the domain of the Weather 
Bureau at times seems unwarranted.
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The Committee Recommends —
1. The "Monthly Weather Review" should be devoted to a full discus

sion of the month's weather, including a description of general circula
tion patterns and analyses of the meteorological situations which were 
accompanied by.extreme weather conditions during that month.

2. In order to relieve the Weather Bureau of inquiries for special 
studies, a statement should be placed in the "Monthly Weather Review" to 
the effect that detailed special studies can be obtained from private 
practicing meteorologists.

3. Personnel of the Weather Bureau should be encouraged to submit 
papers to the regular scientific and technical journals directly as 
private individuals. A popular publication on weather should be dis
tributed to all cooperative observers. This publication should be so 
written that the cooperative observers could use it in schools and lay 
groups of their community.

4. Consideration should be given to the utilization of the back of 
the Daily Weather Map for the publication of daily aerological data 
having a suitable time lag to enable proper checking for accuracy.
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Private Meteorology
Present Practices

Except for the meteorological services set up by the airlines in 
1929 and 1930, there were very few persons engaged in private meteorol
ogy, prior to World War II, and they were employed by universities or 
industrial organizations. Even though this number was small there de
veloped a need for clarification of the relationship between the Weather 
Bureau and the private meteorologist. A special committee, known as the 
Compton Committee, was appointed in 1940 to study this problem. The 
Compton report recommended, among other things, that the Weather Bureau 
control the release of teletype information to organizations outside the 
government. However, it was not until 1946, and then largely as a re
sult of the efforts of the American Meteorological Society, that tele
type weather information was released to private meteorologists. This 
was accomplished by a formal agreement between the Weather Bureau and 
the private meteorologist and was subject to revocation, if in the opin
ion of the Bureau the latter violated the restrictions contained in the 
agreement.

Findings
Immediately after World War II there was a rapid expansion of the 

practice of private meteorology as many Air Force and Navy personnel 
were released to civilian life. After a short time a few of- the private 
meteorologists were forced to seek other employment when, for various 
reasons, their efforts were unsuccessful. However, the others have 
prospered and expanded their services, though many problems still ex
isted. In an effort to clarify the relationship between the Weather Bu
reau and the private meteorologists the American Meteorological Society 
arranged for a conference to discuss the problems. As a result of this 
conference the following agreement, known as the Six-Point Program, was 
adopted:

Statement of Relationships between the United States Weather Bureau and Indus
trial Weather Consulting Services as a result of Discussions Held in Washington, D.
C., March 30 and 31, 1948, with the Chief of the United States Weather bureau, Repre
sentatives of Industrial Weather Consulting Services, and the American Meteorological 
Society.

1. Advise all field offices that industrial meteorology is a legitimate field of 
endeavor and should be encouraged and aided by the Weather Bureau in the interest of 
national economy and defense.

2. Advise all organizations now served by the Weather bureau that they are not 
getting an individualized and specialized service (i.e., added information and/or more 
service than is normally given the general public) and furnish them with a list of 
consulting firms approved for teletype service.
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3. Advise individuals or organizations seeking specialized services that it is 
not a Weather bureau function and with their consent refer the matter to the Central 
Office of the Weather bureau for transmittal to the American Meteorological Society 
and the meteorological consultants.

4. Advise all Weather bureau personnel that they should be alert to point out and 
develop cases in business where the employment of a consulting meteorologist would 
aid in developing applied meteorology.

5. Accept grants from individuals or organizations for research and statistical 
surveys only when they cannot be accomplished by or with private consulting meteorolo
gists.

6. The service of looking after interest of private concerns and the initiating 
of special advices for commercial uses is the field of consulting meteorology and the 
Weather Bureau will make it a practice to refer to the field of consulting meteorolo
gists requests for services of this kind.

The above agreement was never issued as such to the Weather Bureau 
field stations for their guidance.

Weather Bureau Circular Letter 22-48, issued about two weeks before 
the Six-Point Program was agreed to, does not clearly establish the re
lationship between the Weather Bureau and private meteorologists. The 
opinion expressed by private meteorologists in the field is that the 
Six-Points should be issued and Circular Letter 22-48 cancelled. In 
view of this uncertainty, Weather Bureau personnel in the field often 
express doubt as to the existing policy between the Weather Bureau ana 
the private meteorologist. In most instances the Central Office in 
Washington decides each case individually.

The operation of the Special or Public Service Units of the Weather 
Bureau was observed at a number of field stations and we received re, 
ports of instances where these units are providing service to individu
als in direct competition with the private meteorologist. Cases of ac
tual proselyting of private clients by misguided but enthusiastic 
Weather Bureau people are by no means rare.

In reviewing the operations of the Weather Bureau, it was noted on 
several occasions that a very liberal interpretation of the term 
"industry-wide" was used by the officials. These instances lead us to 
the opinion that this type of service should not be rendered by the 
Weather Bureau.

There is a feeling among many Weather Bureau employees that en
couragement of private meteorology is incompatible with growth of the 

t national weather service (Weather Eureau). This is not in accordance 
with the American philosophy of private enterprise and competition. Ve 
believe the progress of one is indissolubly bound to that of the other. 
This concept should be stressed at all levels.

World War II caused a great expansion in Weather Services to meet 
military requirements. The Air Force and Navy expanded into large 
organizations in order to meet the essential requirements of wartime op
erations of the military forces. At the same time it was necessary for 
the Weather Bureau to expand its activities to meet the supporting
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requirements of the military services, with the result that many persons 
became weather conscious and weather services are used much more exten
sively today than ever before. V«'e believe that the development of in
dustrial meteorology would result in even greater efficiency of the 
Weather Bureau.

The Committee Recommends —

1. That the Weather Bureau actively encourage the development of 
private meteorology.

2. Cancel present teletype restrictions.
(a) Encourage the American Meteorological Society, ultimately 

working with state organizations, to work out a registration program for 
professional meteorologists similar to the long-established registration 
procedures of engineers, lawyers, doctors, and other professional men.

3. A special committee should be set up in the Department of Com
merce to review all complaints and to develop new leads for the private 
meteorologist. This committee should be composed of non-government mem
bers who can work actively with the private meteorologist and with the 
Weather Bureau.

^4. The special committee should also review each case of "industry
wide service rendered and, where compatible with the general recommen
dations oi this report, such services should be terminated as soon as 
practicable. The availability of private service should be made known 
to the present recipients.

5. Cancel Weather Bureau Circular Letter 22-48 and issue a new di
rective clearly defining the policy between the Weather Bureau and pri
vate meteorologists. This new directive should include all of the six 
points agreed upon in 1948 but with the following amendments:

Point No. 2 should read: Advise all organizations now served 
by the weather Bureau that they are not getting individualized end spe
cialized weather information and refer them to the American Meteorologi
cal Society lor a listing of consulting meteorologists. (In the earlier 
point 2 the wording was, "firms approved for teletype service." There 
should be no approval for teletype service under the setup that we sug
gest.) r 8

Point No. 3 should be re-written. "Advise individuals or or
ganizations seeking specialized services that it is not a Weather Bureau 
function and refer these individu-als directly to the American Meteoro- 
logical Society for a list of meteorological consultants.” (This re- 
wording is in line with the delegation of functions downwards and elim
inates the funnelling of such matters through the bottleneck of the Cer 
tral Office.)

6. Draw up regulations governing teletype service to private mete
orologists m time of war.

7. Encourage professional meteorologists to set up radio and tele
vision weather programs without censorship of any kind.
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STATUTORY AND EXECUTIVE AUTHORITIES
Prior to October 1, 1890, the functions of the Weather Bureau were exer
cised by the Signal Corps of the Army under authority of a joint Con
gressional resolution approved February 9, 1870.

15 U.S.C. Ill (Act of Congress, approved October 1, 1890), transferred 
activities to Department of Agriculture, effective July 1, 1891.

15 U.S.C, (Act of Congress, approved October 1, 1890), provided for 
position of Chief of Bureau and civilian employees.

15 U.S.C. 313 (Act of Congress, approved October 1, 1890) specified the 
duties of the Chief of the Bureau. The pertinent text is.

That the Chief of the Weather Bureau, under the direction of the Secretary of Agri
culture, on and after July first, Eighteen hundred and ninety-one, shall be charged 
with the forecasting of weather, the issue of storm warnings, the display of weather 
and flood signals for the benefit of agriculture, commerce, and navigation, the guag- 
ing and reporting of rivers, the maintenance and operation of sea-coast telegraph 
lines and the collection and transmission of marine intelligence for the benefit of 
commerce and navigation, the reporting of temperature and rainfall conditions for the 
cotton states, the display of frost and cold wave signals, distribution of meteorolog
ical information in the interest of agriculture and commerce, and the taking of such 
meteorological observations as may be necessary to establish and record the climatic 
conditions of the United States, or as are essential for the proper execution of the 

foregoing duties.
15 U.S.C. 313a provided for the establishment, operation and maintenance 
of an international basic meteorological reporting network in the Arctic 
Region of the Western Hemisphere.

15 U.S.C. 325 (Enabling Act of 1948, P. L. 573), all legislative language 
was deleted from Weather Bureau Appropriation Act and contained in per

manent legislation.
L5 U.S.C. 326 authorized the maintenance of a printing office in Wash
ington, D.C. , for the printing of weather maps, bulletins, circulars, 

forms and other publications.
33 U S C. 706 (Flood Control Act of 1938) authorized the establishment, 
operation and maintenance of a current information service on precipita
tion, flood forecasts and flood warnings.

49 U S C. 603 (Air Commerce Act of 1926, U.S.C. 171, as amended by Civil 
Aeronautics Act of 1938) made specific provisions for a special weather 
service to be rendered to civil aviation.

49 U.S.C. 803 (Civil Aeronautics Act of 1938) specified functions and 
duties of the Weather Bureau in order to promote safety and efficiency 
in air navigation to the highest possible degree. The pertinent text is

Tn order to promote safety and efficiency in air navigation to the highest possible 
decree the Chief of the Weather Pureau, under the direction of the Secretary of Lom- 
merce,'shall, in addition to any other functions or duties pertaining to weather in

formation for other purposes,
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1) make such observations, measurements, investigations, and studies of atmospheric 
phenomena, as are necessary or best suited for ascertaining, in advance, information 
concerning probable weather conditions;

2) famish such reports, forecasts, warnings, and advices to the Administrator, and 
to such persons engaged in civil aeronautics as may be designated by the Administra
tor, and to such other persons as the Chief of the heather Bureau may determine, and 
such reports shall be made in such manner and with such frequency as will best result 
in safety in and in facilitating air navigation;

3) cooperate with persons engaged in air commerce, or employees thereof, in meteorolog
ical service, establish and maintain reciprocal arrangements under which this provi
sion is to be carried out and collect and disseminate weather reports available from 
aircraft in flight;

4) establish and coordinate the international exchanges of meteorological information 
required for the safety and efficiency of air navigation;

5) participate in the development of an international basic meteorological reporting 
network, including the establishment, operation, and maintenance of reporting sta
tions on the high seas, in polar regions, and in foreign countries in cooperation with 
other governmental services of foreign countries and with persons engaged in air com
merce;

6) coordinate meteorological requirements in the United States in order to maintain 
standard observations, promote efficient use of facilities and avoid duplication of 
services unless such duplication tends to promote the safety and efficiency of air 
navigation;

7) promote and develop meteorological science and foster and support research projects 
in meteorology through the utilization of private and governmental research facili
ties and provide for the publication of the results of such research projects unless 
such publication would be contrary to the public interest; and,

8) detail annually, within the limits of available appropriations made by Congress, 
members of the heather ftireau personnel for training at Government expense, either at 
civilian institutions or otherwise, in advanced methods of meteorological science: 
Provided, that no such member shall lose his individual status or seniority rating in 
the Bureau merely by reason of his absence due to such training.

P.L. 657 (80th Congress, approved June 16, 1948) authorized the study of 
the internal structure of thunderstorms, hurricanes, cyclones, and other 
severe atmospheric disturbances.

Reorganization Plan No. IV, transferred activities from Department of 
Agriculture to Department of Commerce, effective June 30, 1940.

Reorganization Plan No. V, pursuant to the provisions of the Reorganiza
tion Act of 1949, approved June 20, 1949, vested the Secretary of Com
merce with broad powers of administration and control of all functions 
of the heather Bureau.

Department Order No. 115, dated May 23, 1950, temporarily delegated au
thority to all offices and employees of the Department who prior to the 
effective date of Organization Plan No. V had been vested with certain 
functions to continue administration thereof until otherwise directed.
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E. 0. No. 8991 (dated December 26, 1941), designated Chief of Weather 
Bureau to serve as liaison officer between Secretary of Commerce and the 
Secretary of National Defense to coordinate Civil Meteorological Facili
ties and Services.
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DISTRIBUTION OF DIRECT OBLIGATIONS FISCAL YEAR 1954 
BY ACTIVITIES AND FUNCTIONS
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UNITED STATES DEPARTMENT OF COMMERCE 
WEATHER BUREAU

WASHINGTON. D. C.

Office of Chief/Oc. 
(File No. 070.2, 000, 
420 . 3, 620.8 , 6 22. 1)

March 9, 1948

CIRCULAR LETTER NO. 22-48 
(TO ALL STATIONS)

Subject: Policy With Respect to Private Practice of Meteorology and In
structions Regarding Cooperation With Private Meteorologists.

All employees should be familiar with the policy on extension of 
applied meteorology and development of private meteorological services 
to meet commercial and industrial requirements beyond the scope of Gov
ernment services. This policy has been stated from time to time during 
the past several years in public announcements and bureau correspond
ence. It is based not only on the Government’s general policy of fos
tering private enterprise.but also on the fact that applied meteorology 
in general will benefit through a competent and vigorous body of private 
practitioners. Advantages will accrue also to the Bureau and its mete
orological services as result of broader development of applied meteor
ology. There will be problems and individual difficulties that arise 
from competition, duplication and questions of professional ethics but 
these will not outweigh the general advantages. To assist in carrying 
out this policy, the following specific instructions are issued summa
rizing the provisions now in effect in the interest of good, coordina
tion and cooperation:

1. Weather Bureau facilities should be directed primarily towards— 
(a) adequate and accurate observations, reports and records of weather 
and climate; (b) superior service in storm, cold wave, etc., warnings 
and advisories, and in regular forecasts for public dissemination by 
radio, television, press, automatic transcription telephone, etc., and 
(c) authorized research and development projects for the general good. 
The Bureau has an excellent tradition of courteous and helpful service 
to individuals who call at its offices or telephone for weather informa
tion, and this form of service will be continued wherever possible. But 
with the increasing interest in and applications of meteorology, the Bu
reau cannot serve all individuals and business concerns who request in
formation. Individual calls should not be allowed to interfere with 
prompt and efficient services to the general public by radio and press, 
and other broad responsibilities of the Bureau.

2. Weather Bureau offices are authorized to give special advices on 
an industry-wide basis for general fields of application, such as agri
culture, transportation, shipping, etc., but these services should not 
be individualized to an extent of becoming private consultant advices 
like those referred to in paragraph 4, below.

3. Field offices of the Bureau are authorized and urged to cooper
ate with private meteorologists engaged in ethical and legitimate prac
tice of the profession in accordance with the terms of our~Eeletype 
service agreements. The Weather Bureau must not permit an impression
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that it has "exclusive rights" in the science and practice of meteorol
ogy. In public statements and contacts with private meteorologists, em
ployees of the Bureau may not question the rights of any agency or per
son to employ the services of a private meteorologist. Public contro
versies over the relative values of services or the accuracy of fore
casts should be avoided. It is the general policy of the Federal Gov
ernment not to express opinions on the merits of private enterprises ex
cept when the statutes place on a Government agency this specific au
thority. Suspected violations of ethical practices, or activities be
lieved to be contrary to the public interest should be reported to the 
Central Office and not made the subject of local action or statement un
less authorized by the Central Office. In most cases private meterol- 
ogists have shown the desire and ability to cooperate well with Weather 
Bureau offices with mutual benefit to their services and the public 
services of the Bureau.

4. Weather Bureau offices are not authorized to give individualized 
services to private agencies which call for special study or prolonged 
attention. Persons who request services of a private nature should be 
courteously referred to commercial sources of weather information or to 
the American Meteorological Society which endeavors to put private in
quiries in touch with consultant sources. As a guide it may be stated 
that the general rule is for field offices of the Bureau not to furnish 
regular daily services to any individual or business when they require 
special studies or lengthy interviews each day. The time limitation 
would not apply as strictly to single (i.e. not daily) interviews on 
meteorological problems of a new or non-recurring na ture not large 
enough to require the services of a private meteorologist. In general, 
the field of private practice in meteorology will supplement and indi
vidualize the services of the Weather Bureau, not directly duplicate 
them. Usually, a question on whether a private request is within the 
province of a government service or should be referred to private 
sources can be decided by comparison with similar cases in other profes
sions, such as engineering or law. If in analogous cases the matter is 
one for a private engineer or a lawyer, it probably falls within the 
province of the private meteorologist. The Bureau must refrain from 
giving at public expense services that are definitely outside the sphere 
of government functions and in such cases, we have a public obligation 
to cooperate in the advancement of applied meteorology by referring such 
inquiries to reliable sources of private consulting services, if known. 
When in doubt, such cases should be referred to the Central Office.

Nothing in these instructions is to be construed as prohibiting is
sue of information, forecasts and warnings to any person or organization 
in times of emergency when such action is in the public interest and re
quired for safety of life and property. Further, these instructions do 
not modify the long standing policy throughout the Bureau of being alert 
to opportunities for greater public service and encouraging a helpful 
and progressive outlook at all times in the performance of official duties.
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