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should include both the coverage as 
predicted by the regular method and as 
predicted by a supplemental method. 
When measurements of area are re-
quired, these should include the area 
obtained by the regular prediction 
method and the area obtained by the 
supplemental method. In directions 
where the terrain is such that antenna 
heights less than 30 meters for the 3 to 
16 kilometer sector are obtained, an as-
sumed height of 30 meters must be used 
for the prediction of coverage. How-
ever, where the actual contour dis-
tances are critical factors, a supple-
mental showing of expected coverage 
must be included together with a de-
scription of the method used in pre-
dicting such coverage. In special cases, 
the FCC may require additional infor-
mation as to terrain and coverage. 

(f) The effect of terrain roughness on 
the predicted field strength of a signal 
at points distant from an FM transmit-
ting antenna is assumed to depend on 
the magnitude of a terrain roughness 
factor (h) which, for a specific propaga-
tion path, is determined by the charac-
teristics of a segment of the terrain 
profile for that path 40 kilometers in 
length located between 10 and 50 kilo-
meters from the antenna. The terrain 
roughness factor has a value equal to 
the distance, in meters, between ele-
vations exceeded by all points on the 
profile for 10% and 90% respectively, of 
the length of the profile segment. (See 
§ 73.333, Figure 4.) 

(g) If the lowest field strength value 
of interest is initially predicted to 
occur over a particular propagation 
path at a distance that is less than 50 
kilometers from the antenna, the ter-
rain profile segment used in the deter-
mination of terrain roughness factor 
over that path must be that included 
between points 10 kilometers from the 
transmitter and such lesser distances. 
No terrain roughness correction need 
be applied when all field strength val-
ues of interest are predicted to occur 10 
kilometers or less from the transmit-
ting antenna. 

(h) Profile segments prepared for ter-
rain roughness factor determinations 
are to be plotted in rectangular coordi-
nates, with no less than 50 points even-
ly spaced within the segment using 
data obtained from topographic maps 

with contour intervals of approxi-
mately 15 meters (50 feet) or less if 
available. 

(i) The field strength charts (§ 73.333, 
Figs. 1–1a) were developed assuming a 
terrain roughness factor of 50 meters, 
which is considered to be representa-
tive of average terrain in the United 
States. Where the roughness factor for 
a particular propagation path is found 
to depart appreciably from this value, 
a terrain roughness correction (DF) 
should be applied to field strength val-
ues along this path, as predicted with 
the use of these charts. The magnitude 
and sign of this correction, for any 
value of Dh, may be determined from a 
chart included in § 73.333 as Figure 5. 

(j) Alternatively, the terrain rough-
ness correction may be computed using 
the following formula: 

DF = 1.9¥0.03(Dh)(1 + f/300) 

Where: 

DF = terrain roughness correction in dB 
Dk = terrain roughness factor in meters 
f = frequency of signal in MHz (MHz) 

(Secs. 4, 5, 303, 48 Stat., as amended, 1066, 
1068, 1082 (47 U.S.C. 154, 155, 303)) 

[28 FR 13623, Dec. 14, 1963, as amended at 40 
FR 27678, July 1, 1975; 48 FR 29507, June 27, 
1983; 52 FR 11655, Apr. 10, 1987; 52 FR 37789, 
Oct. 9, 1987; 57 FR 48333, Oct. 23, 1992; 63 FR 
33877, June 22, 1998] 

EFFECTIVE DATE NOTE: At 42 FR 25736, May 
19, 1977, the effective date of § 73.313 para-
graphs (i) and (j) was stayed indefinitely. 

§ 73.314 Field strength measurements. 

(a) Except as provided for in § 73.209, 
FM broadcast stations shall not be pro-
tected from any type of interference or 
propagation effect. Persons desiring to 
submit testimony, evidence or data to 
the Commission for the purpose of 
showing that the technical standards 
contained in this subpart do not prop-
erly reflect the levels of any given type 
of interference or propagation effect 
may do so only in appropriate rule 
making proceedings concerning the 
amendment of such technical stand-
ards. Persons making field strength 
measurements for formal submission to 
the Commission in rule making pro-
ceedings, or making such measure-
ments upon the request of the Commis-
sion, shall follow the procedure for 
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making and reporting such measure-
ments outlined in paragraph (b) of this 
section. In instances where a showing 
of the measured level of a signal pre-
vailing over a specific community is 
appropriate, the procedure for making 
and reporting field strength measure-
ments for this purpose is set forth in 
paragraph (c) of this section. 

(b) Collection of field strength data 
for propagation analysis. 

(1) Preparation for measurements. (i) 
On large scale topographic maps, eight 
or more radials are drawn from the 
transmitter location to the maximum 
distance at which measurements are to 
be made, with the angles included be-
tween adjacent radials of approxi-
mately equal size. Radials should be 
oriented so as to traverse representa-
tive types of terrain. The specific num-
ber of radials and their orientation 
should be such as to accomplish this 
objective. 

(ii) Each radial is marked, at a point 
exactly 16 kilometers from the trans-
mitter and, at greater distances, at 
successive 3 kilometer intervals. Where 
measurements are to be conducted over 
extremely rugged terrain, shorter in-
tervals may be used, but all such inter-
vals must be of equal length. Acces-
sible roads intersecting each radial as 
nearly as possible at each 3 kilometer 
marker are selected. These intersec-
tions are the points on the radial at 
which measurements are to be made, 
and are referred to subsequently as 
measuring locations. The elevation of 
each measuring location should ap-
proach the elevation at the cor-
responding 3 kilometer marker as near-
ly as possible. 

(2) Measurement procedure. All meas-
urements must be made utilizing a re-
ceiving antenna designed for reception 
of the horizontally polarized signal 
component, elevated 9 meters above 
the roadbed. At each measuring loca-
tion, the following procedure must be 
used: 

(i) The instrument calibration is 
checked. 

(ii) The antenna is elevated to a 
height of 9 meters. 

(iii) The receiving antenna is rotated 
to determine if the strongest signal is 
arriving from the direction of the 
transmitter. 

(iv) The antenna is oriented so that 
the sector of its response pattern over 
which maximum gain is realized is in 
the direction of the transmitter. 

(v) A mobile run of at least 30 meters 
is made, that is centered on the inter-
section of the radial and the road, and 
the measured field strength is continu-
ously recorded on a chart recorder over 
the length of the run. 

(vi) The actual measuring location is 
marked exactly on the topographic 
map, and a written record, keyed to 
the specific location, is made of all fac-
tors which may affect the recorded 
field, such as topography, height and 
types of vegetation, buildings, obsta-
cles, weather, and other local features. 

(vii) If, during the test conducted as 
described in paragraph (b)(2)(iii) of this 
section, the strongest signal is found to 
come from a direction other than from 
the transmitter, after the mobile run 
prescribed in paragraph (b)(2)(v) of this 
section is concluded, additional meas-
urements must be made in a ‘‘cluster’’ 
of at least five fixed points. At each 
such point, the field strengths with the 
antenna oriented toward the trans-
mitter, and with the antenna oriented 
so as to receive the strongest field, are 
measured and recorded. Generally, all 
points should be within 60 meters of 
the center point of the mobile run. 

(viii) If overhead obstacles preclude a 
mobile run of at least 30 meters, a 
‘‘cluster’’ of five spot measurements 
may be made in lieu of this run. The 
first measurement in the cluster is 
identified. Generally, the locations for 
other measurements must be within 60 
meters of the location of the first. 

(3) Method of reporting measurements. 
A report of measurements to the Com-
mission shall be submitted in affidavit 
form, in triplicate, and should contain 
the following information: 

(i) Tables of field strength measure-
ments, which, for each measuring loca-
tion, set forth the following data: 

(A) Distance from the transmitting 
antenna. 

(B) Ground elevation at measuring 
location. 

(C) Date, time of day, and weather. 
(D) Median field in dBu for 0 dBk, for 

mobile run or for cluster, as well as 
maximum and minimum measured 
field strengths. 
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(E) Notes describing each measuring 
location. 

(ii) U.S. Geological Survey topo-
graphic maps, on which is shown the 
exact location at which each measure-
ment was made. The original plots 
shall be made on maps of the largest 
available scale. Copies may be reduced 
in size for convenient submission to 
the Commission, but not to the extent 
that important detail is lost. The origi-
nal maps shall be made available, if re-
quested. If a large number of maps is 
involved, an index map should be sub-
mitted. 

(iii) All information necessary to de-
termine the pertinent characteristics 
of the transmitting installation, in-
cluding frequency, geographical coordi-
nates of antenna site, rated and actual 
power output of transmitter, measured 
transmission line loss, antenna power 
gain, height of antenna above ground, 
above mean sea level, and above aver-
age terrain. The effective radiated 
power should be computed, and hori-
zontal and vertical plane patterns of 
the transmitting antenna should be 
submitted. 

(iv) A list of calibrated equipment 
used in the field strength survey, 
which, for each instrument, specifies 
its manufacturer, type, serial number 
and rated accuracy, and the date of its 
most recent calibration by the manu-
facturer, or by a laboratory. Complete 
details of any instrument not of stand-
ard manufacture shall be submitted. 

(v) A detailed description of the cali-
bration of the measuring equipment, 
including field strength meters, meas-
uring antenna, and connecting cable. 

(vi) Terrain profiles in each direction 
in which measurements were made, 
drawn on curved earth paper for equiv-
alent 4/3 earth radius, of the largest 
available scale. 

(c) Collection of field strength data 
to determine FM broadcast service in 
specific communities. 

(1) Preparation for measurement. (i) 
The population (P) of the community, 
and its suburbs, if any, is determined 
by reference to an appropriate source, 
e.g., the 1970 U.S. Census tables of pop-
ulation of cities and urbanized areas. 

(ii) The number of locations at which 
measurements are to be made shall be 
at least 15, and shall be approximately 

equal to 0.1(P)1⁄2, if this product is a 
number greater than 15. 

(iii) A rectangular grid, of such size 
and shape as to encompass the bound-
aries of the community is drawn on an 
accurate map of the community. The 
number of line intersections on the 
grid included within the boundaries of 
the community shall be at least equal 
to the required number of measuring 
locations. The position of each inter-
section on the community map deter-
mines the location at which a measure-
ment shall be made. 

(2) Measurement procedure. All meas-
urements must be made using a receiv-
ing antenna designed for reception of 
the horizontally polarized signal com-
ponent, elevated 9 meters above ground 
level. 

(i) Each measuring location shall be 
chosen as close as feasible to a point 
indicated on the map, as previously 
prepared, and at as nearly the same 
elevation as that point as possible. 

(ii) At each measuring location, after 
equipment calibration and elevation of 
the antenna, a check is made to deter-
mine whether the strongest signal ar-
rives from a direction other than from 
the transmitter. 

(iii) At 20 percent or more of the 
measuring locations, mobile runs, as 
described in paragraph (b)(2) of this 
section shall be made, with no less 
than three such mobile runs in any 
case. The points at which mobile meas-
urements are made shall be well sepa-
rated. Spot measurements may be 
made at other measuring points. 

(iv) Each actual measuring location 
is marked exactly on the map of the 
community, and suitably keyed. A 
written record shall be maintained, de-
scribing, for each location, factors 
which may affect the recorded field, 
such as the approximate time of meas-
urement, weather, topography, over-
head wiring, heights and types of vege-
tation, buildings and other structures. 
The orientation, with respect to the 
measuring location shall be indicated 
of objects of such shape and size as to 
be capable of causing shadows or re-
flections. If the strongest signal re-
ceived was found to arrive from a di-
rection other than that of the trans-
mitter, this fact shall be recorded. 
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(3) Method of reporting measurements. 
A report of measurements to the Com-
mission shall be submitted in affidavit 
form, in triplicate, and should contain 
the following information: 

(i) A map of the community showing 
each actual measuring location, spe-
cifically identifying the points at 
which mobile runs were made. 

(ii) A table keyed to the above map, 
showing the field strength at each 
measuring point, reduced to dBu for 
the actual effective radiated power of 
the station. Weather, date, and time of 
each measurement shall be indicated. 

(iii) Notes describing each measuring 
location. 

(iv) A topographic map of the largest 
available scale on which are marked 
the community and the transmitter 
site of the station whose signals have 
been measured, which includes all 
areas on or near the direct path of sig-
nal propagation. 

(v) Computations of the mean and 
standard deviation of all measured 
field strengths, or a graph on which the 
distribution of measured field strength 
values is plotted. 

(vi) A list of calibrated equipment 
used for the measurements, which for 
each instrument, specifies its manufac-
turer, type, serial number and rated ac-
curacy, and the date of its most recent 
calibration by the manufacturer, or by 
a laboratory. Complete details of any 
instrument not of standard manufac-
ture shall be submitted. 

(vii) A detailed description of the 
procedure employed in the calibration 
of the measuring equipment, including 
field strength meters, measuring an-
tenna, and connecting cable. 

[40 FR 27682, July 1, 1975; 40 FR 28802, July 9, 
1975, as amended at 48 FR 29508, June 27, 1983] 

§ 73.315 FM transmitter location. 
(a) The transmitter location shall be 

chosen so that, on the basis of the ef-
fective radiated power and antenna 
height above average terrain employed, 
a minimum field strength of 70 dB 
above one uV/m (dBu), or 3.16 mV/m, 
will be provided over the entire prin-
cipal community to be served. 

(b) The transmitter location should 
be chosen to maximize coverage to the 
city of license while minimizing inter-
ference. This is normally accomplished 

by locating in the least populated area 
available while maintaining the provi-
sions of paragraph (a) of this section. 
In general, the transmitting antenna of 
a station should be located in the most 
sparsely populated area available at 
the highest elevation available. The lo-
cation of the antenna should be so cho-
sen that line-of-sight can be obtained 
from the antenna over the principle 
city or cities to be served; in no event 
should there be a major obstruction in 
this path. 

(c) The transmitting location should 
be selected so that the 1 mV/m contour 
encompasses the urban population 
within the area to be served. It is rec-
ognized that topography, shape of the 
desired service area, and population 
distribution may make the choice of a 
transmitter location difficult. In such 
cases consideration may be given to 
the use of a directional antenna sys-
tem, although it is generally preferable 
to choose a site where a nondirectional 
antenna may be employed. 

(d) In cases of questionable antenna 
locations it is desirable to conduct 
propagation tests to indicate the field 
strength expected in the principal city 
or cities to be served and in other 
areas, particularly where severe shad-
ow problems may be expected. In con-
sidering applications proposing the use 
of such locations, the Commission may 
require site tests to be made. Such 
tests should include measurements 
made in accordance with the measure-
ment procedures described in § 73.314, 
and full data thereon shall be supplied 
to the Commission. The test trans-
mitter should employ an antenna hav-
ing a height as close as possible to the 
proposed antenna height, using a bal-
loon or other support if necessary and 
feasible. Information concerning the 
authorization of site tests may be ob-
tained from the Commission upon re-
quest. 

(e) Cognizance must of course be 
taken regarding the possible hazard of 
the proposed antenna structure to 
aviation and the proximity of the pro-
posed site to airports and airways. Pro-
cedures and standards with respect to 
the Commission’s consideration of pro-
posed antenna structures which will 
serve as a guide to persons intending to 
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