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By 

J. W. Herbstreit, P. L. Rice and P. J. Short 

National Bureau of Standards 

Boulder, Colorado 

ABSTRACT 

At frequencies above 50 Me climate, meteorological condi¬ 

tions in the troposphere, and the shape of terrain irregularities 

play the principal roles in determining the strength and distance 

that a signal will be propagated. A catalog of tropospheric 

propagation radio field strength data covering approximately ZOO 

propagation paths for distances from 33 to 61 6 miles and fre¬ 

quencies from 41 to 1046 Me is presented in order to dissem¬ 

inate the information available at the National Bureau of Standard 

>!< jjc >!< 

The Central Radio Propagation Laboratory of the National 

Bureau of Standards was established at the close of World War 

II to centralize and coordinate radio propagation research which 

was being conducted throughout the United States in the entire 

frequency spectrum. As a result of the War, the development of 

techniques and applications for the portion of the radio frequency 

spectrum above approximately 50 Me was tremendously accel¬ 

erated. New applications included radar, communications with 

aircraft, navigational and guidance systems for aircraft, ground- 

to-ground radio relay and communications systems, a new 

system of broadcasting using frequency modulation, television, 

and many others. The centralization and coordination of prop¬ 

agation research efforts in one agency lend themselves readily 

to attacking the propagation aspects of these new applications 

of the radio frequency spectrum in a coordinated, systematic 

manner for the many users of radio propagation information. 

In the standard broadcast band electrical characteristics 

of the soil and conditions of the lower ionospheric regions play 

the dominant roles in determining the strength and distance that 
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a signal will be propagated, while in the international band below 

50 Me, the condition of the ionosphere alone is the dominant 

factor. At frequencies above 50 Me, climate, meteorological 

conditions in the troposphere, and the shape of terrain irreg¬ 

ularities play the principal roles, and every different climatolog¬ 

ical and terrain situation influences the radio wave propagation 

characteristics. It has been determined that propagation data 

which will have useful application under the various conditions of 

climate and terrain encountered throughout the world must be ob¬ 

tained from a variety of geographical locations and over extended 

periods of time. In general it has been found desirable to record 

field strength over particular paths for a period of one year at 

least to determine the seasonal factors. Recordings for much 

shorter periods of time are also of value. Many such recordings 

are listed in this catalog. Measurements made with mobile equip 

ment are desirable to study terrain factors affecting propagation 

and it is expected to later include a listing of such measurements 

Tropospheric radio propagation data presently available have 

been cataloged. This report is to supersede NBS Report 2011. 

There has been a number of recordings added to the catalog as 

well as a large number of corrections especially to the data 

which are of interest to the NBS at the present. 

The revised version of the catalog represents a consider¬ 

able improvement over the previous edition; however, it is far 

from being completed. It is hoped that more information of this 

type will be brought to the attention of the compilers. 

Interested individuals or organizations are invited to supply 

corrections to this catalog. 
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TABLE OF PARAMETERS INCLUDED 

IN CATALOG OF TROPOSPHERIC FIELD STRENGTH DATA 

Parameter Unit Symbol 

Distance from 

transmitter to 

rec eiver 

Statute miles 

F requency Megacycle s 

T ransmitter 

power output 

Decibels above 

one watt 

P 
t 

Transmission line 

losses at trans- 

mitter 

Decibels F 

T ransmitting 

antenna gain 

Decibels above an 

isotropic antenna 
Gt 

Rec eiving 

antenna gain 

Decibels above an 

isotropic antenna 

G 
r 

Effective radiated 

power in direction 

of receiver 

Decibels above 

one watt 

ERP 

T ransmitting 

antenna height 

Feet 
ht 

Rec eiving 

antenna height 

Feet h 
r 
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THE NATIONAL BUREAU OF STANDARDS 

Functions and Activities 

The functions of the National Bureau of Standards are set forth in the Act of Congress, March 

3, 1901, as amended by Congress in Public Law 619, 1950. These include the development and 

maintenance of the national standards of measurement and the provision of means and methods 

for making measurements consistent with these standards; the determination of physical constants 

and properties of materials; the development of methods and instruments for testing materials, 

devices, and structures; advisory services to Government Agencies on scientific and technical 

problems; invention and development of devices to serve special needs of the Government; and the 

development of standard practices, codes, and specifications. The work includes basic and applied 

research, development, engineering, instrumentation, testing, evaluation, calibration services, and 

various consultation and information services. A major portion of the Bureau’s work is performed 

for other Government Agencies, particularly the Department of Defense and the Atomic Energy 

Commission. The scop® of activities is suggested by the listing of division® and sections on the 

inside of the front cover. 

Reports and Publications 

The results of the Bureau’s work take the form of either actual equipment and devices or 

published papers and reports. Reports are issued to the sponsoring agency of a particular project 

or program. Published papers appear either in the Bureau’s own series of publications or in the 

journals of professional and scientific societies. The Bureau itself publishes three monthly peri¬ 

odicals, available from the Government Printing Office: The Journal of Research, which presents 

complete papers reporting technical investigations; the Technical News Bulletin, which presents 

summary and preliminary reports on work in progress; and Basic Radio Propagation Predictions, 

which provides data for determining the best frequencies to use for radio communications throughout 

the world. There are also five series of nonperiodical publications: The Applied Mathematics 

Series, Circulars, Handbooks, Building Materials and Structures Reports, and Miscellaneous 

Publications. 

Information on the Bureau’s publications can be found in NBS Circular 460, Publications of 

the National Bureau of Standards ($1.00). Information on calibration services and fees can be 

found in NBS Circular 483, Testing by the National Bureau of Standards (25 cents). Both are 

available from the Government Printing Office. Inquiries regarding the Bureau’s reports and 

publications should be addressed to the Office of Scientific Publications, National Bureau of Stand¬ 

ards, Washington 25, D. C. 
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