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I. IWTRODUCTION

The recent efforts to use solar energy to meet scme of the
nation's energy needs have resulted in a strong interest in assessing
the magnitude and distribution of this resource. For gquite a long
time it has been widely believed that only in the high desert regions
of the Southwest is there sufficient direct beam solar radiation to
allow the economic use of concentrating collectors. Generally, it
was felt that in most parts of the country only flat plate solar
collectors would be practical because they can capture the diffuse

radiation as well as the direct.

In recent months results of several new studies of the availability
U! -
of direct, diffuse and tcotal solar radiation have been reported [1,2,3].
® Some of these results, although preliminary, were quite startling:
(1) There is generally more direct-normal solar radiation

than total-hcorizontal solar radiation throughout the

entire continental United States [1].



(2} In the winter, direct-normal sclar radiation generally

exceeds total-horizontal sclar radiation by 20 to 100% [1].

(3) The availability of diffuse radiation is not wvery much

different for different locations [2,3].
(4) The geographic distributions of direct radiation avail-
ability are grossly different from the distributions of

total-horizontal radiation, except during the summer [1,3].

This report describes the results of a rather thorough study of

solar radiation availability for the U.S.A. The availabilities of both

direct and total solar radiation to various types of sun tracking
collectors are described. Availabilities of both direct and total
sclar radiation to a wide variety of tilted surfaces are also given,
including surfaces with various azimuth angles, Finally, the dis-
tribution of diffuse radiation on a horizontal surface is given.

All of these availabilities are described on a seasonal basis, and

scme availabilities are also presented by month.

It should be stressed that all availabilities reported here are
average dalily availabilities where the averages were computed from
all of the data for a particular season or month over a period of
several years. As such, these results contain no information on
variations in these availabilities. It is well known that on
any particular day the solar radiation could be as low as 20 percent,
or as great as 130 percent, of the mean daily amount. Even the mean
daily solar radiation available for a single month or season can
vary from the long term mean daily solar radiation for that month

or season by 30 percent. Thus, even though the results reported here
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are probably not very accurate for reasons cited in the sections
which follow, the natural variations in actual solar radiation

amounts will frequently exceed whatever errors exist in the results.

Some of the initial results of this study were reported earlier
in [1]. A major gap in that document is that it contains no informa-
tion on solar radiation availabilities to fixed, tilted collectors.
These availabilities are thoroughly described in Section V of the

present report.

The organization of this report is as follows. Section II describes
the data base and the computational technigues which were used.
Section III discusses the results dealing with solar radiation avail-
abilities to tracking ccllectors. The solar energy availabilities to
various fixed surfaces are discussed in Section IV. A brief summary
is given in Section V, and the bulky tabulations of availabilities

form the final Section VI.

It should be pointed out that all of the solar energy availabilities
presented in this report refer to incident radiation only. They totally
ignore such collector performance considerations as cover plate trans-
mittance for flat plate collectors, or end losses for single—axis tracking
parabolic troughs. Thus, all of the values refer to energy availabile
to the front aperture area of the collecteor. Of course, the direct
radiation values recorded here are relevant for focussing collectors,
while the total radiation values pertain to flat plate collectors.

There may be some questions as to why availabilities of direct radiation
to fixed surfaces were calculated or reported; they are only given so

that the portions of the total radiation which are direct or diffuse

can be easily seen.



A very important feature of this study is that all calculations
were performed on an hourly basis. The value of this feafure is that
the separation of the measured total-horizontal radiation into its
direct and diffuse components, and the subseqguent conversion to direct
and diffuse components on some other surface, can be performed gquite
accurately on an hourly basis. Although there are numerous techniques
for conversion on a daily basis or a monthly mean.basis from total-
horizontal radiation to solar radiation on various other surfaces,

these techniques are generally untested.

Just as in the earlier report on this study (1], this report
contains numercus maps showing the geographic distributions of solar
energy available to various surfaces. These are not to be interpreted
as eXact because with a data base which includes only 26 sites and
which is known to contain errors, precise distributions are obviously
impossible. Nonetheless, the maps do serve the valﬁable purpose of
giving an indication of the true distributions és well as pointing
out how potentially misleading the numercus maps of total-horizontal

radiation can be.



e

»

II. DATA BASE AND COMPUTATIONAL PROCEDURES

The solar data base for this study consists of all hourly solar

data which was available for the five years, 1558 through 1962, from

the National Climatic Center, Asheville, North Carolina.

Table 1.1

liste the locations and approximate periods of record; sufficiently

complete data records were available from a total of 26 stations.

TABLE 1.1

Hourly Solar Data Base Locations and Periods of Record

Location Period of Record
Albuguergue, New Mexico all
Appalachiceola, Florida All
Bismark, North Dakota all
Blue Hill, Massachusetts All
Boston, Massachusetts all
Brownsville, Texas 211 but May-July 1658
Cape Hatteras, North Carolina all
Car ibou, Maine All
Charleston, South Carolina All
Columbia, Missouri All
Dodge City, Kansas All but Feb-July 1959
El Paso, Texas All
Ely, Nevada ‘ All
Fort Worth, Texas All
Great Falls, Montana All
Lake Charlesg, Louisiana all
Madison, Wisconsin All but Sept'58«~Jan's9,
Feb~Sept'60
Medford, Oregon All
Miami, Florida All
Nashville, Tennessee All but Dec 1962
New York, New York 21l but Oct'él-Dec's2
Omaha, Nebraska All
Phoenix, Arizona All
Santa Maria, California All
Seattle, Washington All
Washington, DC all

The original data tapes contained numerous data gaps, erroneous

values, and data out of chronological order. <Consequently, the data were

edited, sorted, and "filled" before analysis. Data gaps no longer than



one day were filled by interpolation; larger data gaps were omitted in
subsequent analysis. It is known that these total-horizontal solar
radiation measurements contain some errors due to faulty calibraticn,
instrument response drift, etc. However, no attempt was made to correct
the data because the necessary station-instrument records were not

available.

Hourly values of direct-normal radiation, DN, were computed using
the recorded measurements of total-horizontal radiation, TH, and the

formula,

0, if PP < .30

DN

-.52 + 1.80 PP, if .30 < PP < .85

M, if PP > .85

The symbol PP is the hourly percent of possible, that is, the total-
horizontal reading divided by the computed value of radiation on a
hcrizontal surface above the earth's atmosphere; the units for DN

are kw hr/m2 per hour. This relation was cobtained empirically from
1962 National Weather Service data from Albugquergue, Blue Hill, and
Omaha. Both direct-normal and total-horizontal radiation data are
available for these three locations. Statistical regression tech-
nigues were used on these data to relate DN to TH and hence to PP.

The above relationship was found to fit the data guite well. Further
details of this work can be found in {4]. This relationship is similar
to one suggested by Jordan and Liu ([5]. Different values for M were
used for different months, ranging from .95 in July to 1,05 in January.
These are reasonable maximum values for direct-normal radiation; they

avoid the difficulty of generating unreasonably high DN values from



high PP values caused by such phenomena as concentration of radiation
by clouds. Similarly, DN is set equal to 0.4 in those cases of low
sun angle when PP is enhanced by bright clouds; the criterion for

this is ELEV < 10° and PP > .50.

At this stage in the study, the data base consisted of hourly
values of direct-normal radiation in addition to the coriginal hourly
values of total-horizontal radiation. The next step was the computa-
tion of hourly values of direct radiation incident on various fixed
and tracking surfaces. This is straightforward; the direct radiation
intensity on a surface is the direct-normal intensity multipled by
the cosine cf the angle between the surface normal and the solar
rays. The angle was computed at the mid~point of each hour, and
the hourly integrals of direct radiation were treated as intensities
at this mid-point. This conversion from integrated energy to energy
intensity is particularly easy in the units chosen; the integrated
hourly units were kW hr/mz, and so the intensity becomes kw/m2
Of course, for fixed surfaces, the surface normal is a constant vector

while for tracking surfaces the surface normal must be computed each

hour.

The process for obtaining hourly values of total solar radiation
availabilities to various surfaces also requires hour-by-hour estimates
of the diffuse component on these surfaces. Of course, this can be
expected to vary considerably with different sky conditions and surface
reflectance characteristics as well as surface orientations. No
attempt is made to incorporate all possible variations in surface re-
flections in the calculations. 1Instead, the calculations were performed
under some very simple assumptions. It was assumed that ground brightness

is one-half of sky brightness, and that both are uniformly distributed.



At the conclusion of these hourly conversions, the data were
systematically summed, and then averaged by month and by season over
the entire five-year data base period. The final result was monthly
and seasonal means of daily totals of direct solar radiation and of
total solar radiation availabilities to various tracking and fixed
surfaces., These availabilities are discussed in the next two sections.
Tables of these availabilities for the 26 locations are presented in

Section VI.

The discussions of availabilities in Sections III and IV include
contour maps showing the geographic distribution of availabilities
to some types of surfaces. Similar maps were presented in [1]; for
the sake of completeness, the description of the procedure used for

drawing these maps is repeated here.

In order that these maps be free from subjective judgment, the
contour drawing process was done with computer codes. Two codes were
used. The first of these accepted the monthly mean daily totals and
the latitudes and longitudes for the 26 sites as inputs. 1t produced
monthly mean daily totals on a rectangular grid of locations as output.
This code was obtained from H. Akima of the Institute of Telecommuni-
cation Sciences, U.S. Department of Commerce, and the technique is

described in [6].

The second code simply uses the regularly spaced values generated
by the first code to provide a list of coordinates for points defining
each isoline requested. Quite a few such codes are in existence; the
particular one used was written by M. O. Davhoff at the Natiocnal Bio-
medical Research Foundation, Silver Springs, Maryland. The output

from this second code was ‘used to produce the maps manually.



One difficulty was encountered in the application of the first
code to this task. The code is basically interpolative in nature.
When asked to produce values for grid points geographically outside
the area covered by the 26 input sites, the code would occasiocnally
extrapolate to absurd values. This problem was solved by artifically
creating 12 extra input data points surrounding the U.S. and about
1200 miles distant. After some comparisons indicated that this tech~
nique worked, and that the results were essentially independent
of the values assigned to these created, remote siteg, a value of

2
5 kW hr/m was assigned to each of these sites in every case.

The remainder of this section is devoted to a description of the
notation employed, Table 2.1, and a listing of the various formulas

used in the conversicn calculations, Table 2.2.



DN (TN}
DH (TH)

DP (TP)
DNSH({TNSH)
DEW (TEW)
DVL (TVL)
DVLP (TVLP)

DVLN (TVLN)

D{t, ) (T{t, 7))

DFH
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TABLE 2.1 - Notations

solar altitude angle

solar azimuth angle, measured from Scuth, positive
toward the West

solar declination

azimuth angle for fixed surfaces, measured from South,
positive toward the West

solar incidence angle (angle between sclar rays and
surface normal)

tilt angle for fixed surfaces, measured from horizental
and positive toward South

solar zenith angle (complement of o)

hour angle, measured from solar noen {1 hour = 15 degrees})
latitude

day number, starting with Janvary 1

direct {(total) radiation on a surface normal to the
sun's rays

direct (total) radiation on a horizontal surface

direct (total) radiation on a surface tracking the

sun about a polar axis (an axis parallel to the

earth's axis)

direct (total) radiation on a surface tracking the
sun by rotating about a North-South horizontal axis

direct (total) radiation on a surface tracking the
sun by rotating about an East-West horizontal axis

direct (total) radiation on a surface tilted up L
degrees from horizontal and rotating about a vertical
axis

o]
same as DVL (TVL), with a tilt angle of L + 15

e]
same as DVL (TVL), with a tilt angle of L - 15

direct (total) radiation on a surface with tilt angle v
t and azimuth angle?y

diffuse radiation on a horizontal surface ;



b(t,y)

DFH

T(t,v)

TN

DEW

TEW

DNSH

TNSH

DP

TP

DVL

™VL

DVLP

TVLP

DVLN

TVLN

Table 2.2 Conversion Formulas

sin"t (.39795 cos (.98563 (N-172)))

sin™t (cos L cos 6 cos H + sin L sin &

..~1 cos 8§ sin H .
wiasihan ettt >
sin o5 . if cos H
90° , if cos H =
180° - si -1 EEE—E—EEE—E;,if cos H <

cos o

)

tan §
tan L

tan §
tan L

tan &
tan L

DN (cos o cos (B-y) sin t + sin o cos t)

0, if the above expression is negative

TH ~ DN sin o

D(t,y) + (.75 + .25 cos t) DFH
DN + (.75 + .25 sin o) DFH

DN (1 - cos? o sin? B)'5

DEW + (.75 #+ ,25 sin a {1 - cos2 o sin

DN (1 - cos2 o cos2 B)'S

2

8)”*°) DFH

DNSH + (.75 + .25 sin o (1 - cos® o cos> B}

DN cos 8
DP + (.75 + .25 cos L cos H} DFH

DN sin (¢ + L)

DVL + (.75 + .25 cos L} DFH

DN sin {a¢ + L + 159

DVLP + (.75 + .25 cos (L + 15°)) DFH
DN sin {a + L - 159

DVLN + (.75 + .25 cos (L - 15°)) DFH

.5

)

DFH

11
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IIT. SCLAR RADIATION AVAILABILITIES TC TRACKING SURFACES

In the preliminary report on this study [1], tables and maps
of direct-normal radiation availability were presented in terms of
mean daily total amounts by month, These were compared and contrasted
with maps of mean daily totals of total-horizontal radiation which
were produced from *he same data base., These monthly availability
maps are not reproduced here; instead, maps displaying direct-normal
availabilities and total-horizontal availabilities on a seasonal
basis are given in Figures 3.1 and 3.4. The definitions used for
the seasons are essentially those of the "thermal" seasong of the

Northern hemigphere:

Spring — March, April, May
Summer - June, July, August
Fall - September, October, November

Winter - December, January, February

The data used to produce these maps is given in the Tables of
Section VI; the pertinent values are the "D" valueszﬁn the table
labeled "Trackinq-Surface—Dﬁ and TN" (the first tablg), and the
"T" values in the table labelled "Fixed Surface" with both tilt

and azimuth angles eqgual to 0.

These maps in Figures 3.1-3.4 show that the availabilities
of direct-normal radiation and of total-horizontal radiation in
the U.5. are guite different, especially in fall and winter.
This difference is also evident in Table 3.1 below, which gives
the ratios of mean daily totals of direct-normal to total-horizontal
radiation by season. Both this table and the maps indicate that

direct-normal radiation generally exceeds total-horizontal radiation



throughout the U.S. during the entire year; in the fall and winter

DN is generally 56% higher than TH.

It is interesting to notice that the ratio of DN to TH is
considerably greater in the fall than it is in the spring. This
is undoubtedly due largely to the definition of seasons used here,
The midpoint of ocur spring, April 15, is nearly a month later than
the date when the solar declination is zero. As a consequence,
during the spring as defined here the solar zenith angle is generally
much less than it is during the fall months of September, Octoker,
and November. Thus, the "cosine effect” reduction in the direct

component of total horizontal radiation is much greater in the fall,

These values of direct-normal radiation represent the average
amount of energy which would be available to a fogusing, full-tracking
collector. A full-tracking flat plate collector would intercept
the amount labelled TN, total-normal; these are given in the T columns

of the first table in Section VI.

Availabilities of hoth direct and total solar radiation to
various other tracking surfaces were also computed. In all, six
other tracking schemes were considered. All of these are one-
dimensional tracking schemes; that is, each one represents a
surface rotating about a single, fixed axis and inclined at a
fixed angle with respect to that axis. Table 3.2 lists these
sur face types, their axis orientations, and the angles between
the respective surfaces and axis. The angles between the vertical
axes and the surfaces for the last three types in this table may
be difficult to visualize at first. Another way to think of VL,

VLP, or VLN is as a surface tilted upward from horizontal L degrees

13
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L+15 degrees, or L-15 degrees, respectively, and rotating about

a vertical axis; here L represents local latitude.

Even though mean daily solar availabilities were computed for
these cne-dimensional tracking surfaces on a monthly basis and a
seasonal basis, only seasonal data is reported here. Information
on a menthly basis is available upon request from the authors.

The seasonal data is tabulated in Section VI.

In order that the relative merits of these different one-dimen-
sional tracking schemes may be compared, Table 3.3 gives the avail-
ability to these surfaces expressed as fractions of the amount of
direct-normal radiation which would be available to a full-tracking
collector. The ratios are given on a seasonal basis. They are not
broken down by location because they do not vary much with location.
Consequently, Table 3.3 only presents the average ratios and the

range of ratioes,

Of the six different one-dimensional tracking schemes cconsidered,

three seem to be superior with respect to incident direct radiation
available. These are the polar axis-tracking scheme, and the

two vertical axis tracking schemes with the surface tilted at L

and L +15 degrees, respectively. BAll three of these intercept
roughly 90 to 95% of DN, the direct radiation available to a full-

tracking collector.

Horizontal axis tracking collectors are of interest because
they generally reguire less structural support, especially when
compared with polar axis trackers or full tracking collectors,

Unfortunately, this table indicates that they generally intercept



15 to 25% less energy than a full tracking collector. It is inter-
esting to note that a collector with a north-south horizontal axis
design is very effective in the spring and summer, capturing about
95% of the direct-normal radiation in these seasons. Thus, this
scheme might be quite effective for solar systems designed especially
to meet high spring and summer energy loads such as air conditioning

loads or crop irrigation loads.

Table 3.3 also suggests that a north-gouth horizontal axis
collector intercepts more energy over a year than does a collector
tracking about a horizontal east-west axis. This confirms a result
indicated in [2], and is illustrated again in Table 3.4 which gives
the averages of direct solar radiation availabilities to these
different tracking schemes by season across the U.S. Of course,
looking at national averéges of solar enerqgy availabilities as
presented in Table 3.4 is not very informative because it completely
obscures the geographic distribution of these availabilties which
are of primary interest. Nonetheless, this table of national
averges does'provide another way of comparing these different

tracking schemes.

A frequently posed question is whether or not the direct
radiation intercepted by a focusing, tracking collector is as
large as the amount of total radiation available to a fixed,
flat-plate collectéf. The solar availabilities in this report
will permit numercus comparisons of this type to be made for
different locatibns, and for a variety of concentrating collector

designs and a variety of different flat-plate collector orientation.

Results of one such comparison of tracking collectors with

flat-plate collectors are given in Table 3.5. This table compares



16

the direct radiation available to seven different tracking surfaces
to the total fédiation available to a fixed surface tilted at 45
degrees upward toward the south. This orientation for the fixed
surface was chosen because it is a fairly standard crientation for
flat-plate collectors across the U.5. The comparisons made consisted
of computing the ratio of the direct radiation available to the track-
ing collectors to the total radiation available to the 45 degree
fixed, flat-plate collector. Table 3.5 gives the average values of
these ratios for the 26 sites by seéson. The ranges of the values

of these ratios for the 26 sites are also given. Finally, the last
row in Table 3.5 lists the national average daily amount of total

radiation available to the fixed surface.

This table indicates that generally the amounts of direct rédiatiOn
available to tracking collectors are comparable to the amount of total
radiation available to a fixed tilted flat plate collector; the better
solar incidence angle provided by tracking roughly makes up for the
lose of the diffuse component. Moreover, several of these direct
avalilabilities, those denoted by DN, DP, DVLP, and DVL, significantly
exceed the total sclar energy available to a collector fixed at

45 degrees facing south,

These results leave the guestions regarding the relative
merits of flat-plate solar collectors versus concentrating solar
collectofs very much open. The two types are guite similar relative
to the solar energy available to them., Since concentrating collectors
tend to be at least as cheap as flat plate collectors, and they are
generally more efficient than flat plate, it seems likely that con-
centrating collectors may be more widely adopted than has been

dgenerally believed.



TABLE 3.1

SEASONAL RATIOS, DN/TH, OF DIRECT-NORMAL

AND TOTAL-HORIZONTAL SOLAR RADIATION

Spring Summer Fall Winter

(M,A,M,) {J,J.A) (5,0,N) (D, J,F)
Albuguerque 1.2 1.2 1.5 1.7
Appalachiocola .1 1.0 1.2 1.4
Bismark 1.3 1.3 1.7 2.1
Blue Hill 1.1 1.0 1.4 1.7
Boston 1.1 1.0 1.3 1.6
Brownsille 0.9 1.0 l.1 1.1
Cape Hatteras 1.1 1.1 1.3 1.5
Caribou 1.2 1.1 1.4 2.0
Charleston 1.0 0.9 1.2 1.4
Columbia 1.1 1.1 1.4 1.6
Dodge City 1.2 1.1 1.5 1.8
El Paso 1.3 1.1 1.4 1.6
Ely 1.2 1.2 1.6 1.8
Fort Worth 1.1 1.1 1.3 1.5
Great PFalls 1.2 1.2 1.5 1.8
Lake Charles 1.0 1.0 1.1 1.2
Madison 1.2 1.1 1.5 1.8
Medford 1.1 1.2 1.3 1.2
Miami 1.0 1.0 1.2 1.3
Nashville 1.0 1.0 1.2 1.4
New York 1.1 0.9 1.3 1.5
Omaha 1.2 1.1 1.5 1.8
Phoenix 1.2 1.1 1.4 1né
Santa Maria 1.2 1.1 1.4 1.6
Seattle 1.1 1.2 1.3 1.3
Washington, DC 1.1 1.0 1.3 1.6
Range ¢.9-1.3 0.9-1.3 1.1-1.7 1.1-2.1
Average 1.1 1.1 1.4 1.6

T



TABLE 3.2

Description of Single-Axis Tracking Surfaces for
Which Availabilities were Calculated

Surface ] Angle Between Surface
_Name Axis Orientation and Axis (Degrees)
P Polar (parallel to 0

earth's axis

NSH North-South, 0

Horizontal
EwW East-West, 0

Horizontal
VL Vertical 90-L (90-latitude)
VLP Vertical 90- (L+15)
VLN Vertical 90- (L-13)

TABLE 3.3

Seasonal Availabilities of Direct Radiation to Various
One-dimensional Tracking Schemes Expressed as
Fractions of Direct-Normal Radiation

Seasons

Spring Summer Fall Winter
Radiation Type Avg. Range Avg. Range Avg. Range Avg. Range
DP {polar axis) .97 .96-.98 .94 .93-.,95 .98  .96-1.0 .94 ,93-1.0
DNSH (NS horizontal .93 .88-,97 .97 .94-.99 .80 .73-.87 .67 .56-.79
axis)
DEW (EW horizontal .73 . 70-,75 .74 .71-.78 .77 .74-.80 .85 ,B0U-.89
axis)
DVL {(Latitude tilt, .93 .90-.96 .94 .90-.97 .91 .85-.95 .88 .82-.93
vertical axis)
DVLP (L + 15° tilt, .95 .94-.96 .93 .91-.94 .97 .94-1.00)] .97 .83-1.00
vertical axis)
DVLN (L - 15° tilt, .86 .80-,92 .88 .81-,92 .80 ,72-.86 .73 .65-,81
vertical axis)
National average daily 6.4 7.1 5.2 4.2
values of DN, klr\“hr:-m'2




DN

DP

DNSH

DEW

DVL

DVLP

DVLN

TABLE 3.4

National Average Daily Amounts of Direct Solar

Radiation Available to Various Tracking Schemes kW hr m

Summer
7.1
6.7

Fall
5.2
5.1
4,2
4,0
4,7
5.0
4.1

Winter
4.2
4.0
2.9
3.5
3.7
4.1
3.1

-2

Annual
Average

5.7
5.5
5.0
4.3
5.3
5.4
4.8

19
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TABLE 3.5

Seasonal Availabilities of Direct Radiation to Various Tracking
Schemes Expressed as Fractions of the Total Solar Radiation
Incident on a Fixed Surface Tilted Upward 45° Toward the South

Spring Summer Fall Winter
Seasons Avg. Range Avg. Range Avg. Range Ave, Range
Radiation Type :
DN (full tracking) 1.14 1.02-1.34 1.25 1.02-1.43 1.04 .97-1.14 .99 .78-1.10
DP (Polar axis) 1.11 1.00-1.30 1.18 .96-1.35 1.02  .94-1.11 .93 .74-1.03
DNSH (NS horizontal axis) 1.06 .91-1,27 1.22 .98-1.41 .84 .73-0.94 .66 .48-0.78
DEW (EW horizontal axis) .83 .74~0,96 .92 .77-1.06 .81 .73-0.88 .83 .70-0.,93
DVL (latitude tilt, 1.07 .96-1.23 1.18 .98-1.33 .95 .B83~1.06 .86 .70-0.98
vertical axis)
DVLP (L + 15° tilt, 1.08 -98-1.25 1.186 -96-1.33 1.01 .92-1.11 .95 .78-1.08
vertical axis) :
DVLP (L - 15° tilt, .98 .85-1.12 1.11 .94-1.25 .83 .71-0.94 .72 .59-0.83
vertical axis)
Natiohal Average Daily Valves, 5.5 5.6 5.0 .2

TT{-45°, 0), of Total Radiation
on a Surface Tilted Upward 45°

Toward the South kWehr.m?2
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IV. SOLAR RADIATION AVAILABLE TO VARIQUS FIXED SURFACES

A major task in this study was the compilation of mean daily
totals of solar energy available to a wide variety of orientations
of fixed surfaces. These mean daily availabilities were compiled
for all 26 sites represented in the data base on a monthly basis
and on a seasonal basis, This section discusses some of the more
important results of this project relative to fixed surfaces.
Some special tabulations and maps of energy availability for
standard orientations of flat-plate collectors are presented.
Seasonal values for solar energy incident on vertical walls of
different orientations are given. Finally, the seasocnal and
geographic distribution of diffuse radiation on a horizontal sur-

face is presented.

As described in Section I1I, the availabilities were computed
hour by hour for the entire data base period of 1958 thru 1962,
The monthly and seasonal mean daily values were obtained by
summing and averaging these hourly values in the obvious manner.
It is believed that performing the calculations on an hourly basis
is reasonably reliable, O©Of course, the end results cannot be any
more reliable than the total-horizontal readings which comprise the

input data.

The fixed surface orientations for which soclar energy avail-
abilities were calculated are as follows. Tilt angles were varied
in 15 degree increments from minus 90 degrees (North facing wall)
thru zero degrees (horizontal surface) to plus 9C degrees (South
facing wall). For each of these tilt angles, the surface azimuth

was varied in 15 degree increments from minus 90 degrees {(East)
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thru zero degrees (south) to plus 90 degrees (West). 1In all, a total
of 169 surface orientations were used. For some extreme values of the
tilt angle t and the wall azimuth angle ¥, the surfaces are the same.
For instance, an east wall is represented by both {t,¥) = (+90, -90)
and (t,y) = (-90, +90). Also, a horizontal surface is represented by

all 13 pairs (t, ¥} for which t = zero degrees.

Tabulations of sclar energy availabilities to all of these fixed
surfaces on a seasonal basis are included in Section VI. The tables
have the heading "Fixed Sufface,“ followed by the relevant tilt
angle and azimuth angle. Availabilities of both direct radiation and
of total radiation are listed, in the columns labeled "D" and "T,"
respectively. Although these same kind of tables were compiled on a
monthly basis, only a few particular monthly means are included in this
section of this report. The complete tabulations are guite voluminous.
Interested readers may contact the authors for more information regarding
availabilities by month. Information of special interest available

in Section VI is presented below.

1. Monthly Availabilities of Total Radiation to Fixed Surfaces
0 o 0
at Tilt of I, + 20 , 45 , and 90 During Winter Season

Because of their importance, solar availabilities, cn a monthly basis,
to fixed surfaces during the winter heating season are studied. It is
generally believed that the optimum orientation for a non-tracking, flat-
plate cbllector which is to be used for winter heating is tilted upward -
toward the south at approximately L+20 degrees. The tables in Section
VI generally suppott this rule of thumbk. Of more importance is the fact
that the amount of solar energy available to the collector is not extremely
sensitive to changes in the tilt angle up to 20 degrees or so. This fact

is displayed in Table 4.1; here, avallabilities for all 26 sites are listed



for three different collector orientations for the principal winter heating
months of November thru March. The three orientations used in Table 4.1 are
tilts of L+20 degrees, 45 degrees, and 90 degrees, respectively,

all facing due South. (The actual tilt angles used in the columns

labeled "L+20" are rounded to the nearest 15-degree tilt; for example,

the figures given for Albuguerque correspond to a 60-degree tilt rather
than L+20 degrees = 55 degrees.) This table indicates that for south-
facing surfaces, radiation available to a 45 degree tilted surface

during the winter is generally only 5 percent less than that

incident on a surface tilted at L+20 degreeg. Table 4.1 also

indicates that a south wall intercepts about 5 to 20 percent less

radiation than a surface tilted to the south at L+20 degrees in

the winter, depending on the location,

Because the radiation availabilities at 45 degree tilt and at
L+20 degree tilt are so similar, only maps for a 45 degree tilt
are presented here. Monthly maps for the winter months, November

thru March, are given in Figures 4.1-4.3,

2. Seasonal Availabilities of Total Radiation to Fixed Surface
o ¢] o
at Tilt of 15 , 30 , and 45 .

For collecting the most energy on an annual basis, the best orientation
for a flat-plate collector is generally thought to be facing south and tilted
at L degrees, or slightly less. Table 4.2 lists seasconal and annual mean
daily totals for the 26 sites for tilt angles of 15 degrees, 30 degrees,
and 45 degrees. For convenience, station latitude are also listed. The
annual figures in this table generally confirm the conventional knowledge
just mentioned; tilt angles between L-20 and L degreeg provide optimal

year—-around solar energy availability for flat-plate collectors.
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The seasonal availabilities to south facing, 45 degree tilted sur-
faces are shown in maps of Figures 4.4-4.7. These figures also display
the corresponding seasonal availabilities of total-horizontal radiation,
for comparison purposes. Although the maps are somewhat similar in
the spring and summer, significantly mofe_radiation is available
to the tilted surface in fall and winter. This points out how misleading

maps of total-horizontal radiation can be.

This difference between total radiation availabilities at
45 degrees facing south and total radiation availabilities on a
horizontal surface are presented in another form in Table 4.3,
Here, a total radiation at a 45 degree tilt toward the south is
expressed both as a fraction of total-horizontal and as a frac-

tion of direct-normal solar radiation.

3. Seasonal Availability of Total Radiation on South, East, and

West Walls

Table 4.4 gives mean daily availabilities of total radiation
by season on east, south, and west vertical walls. Several interesting
points are evident in this table. First of all, we see that for
this data base, the availabilities to east and west walls are remarkably
similar. This indicates that in every season on the average
the reduction of solar energy by cleouds is gquite symmetric from
morning to evening. Of course, on a daily basis asymmetry would

be common.



Another interesting point in Table 4.4 is that the differ-
ences in incident solar radiation between south walls and east
(or west) walls are strongly seasonally dependent. For example,
south facing walls receive more than twice as much radiation
as the east walls in the winter but only about 3/4 as much in
the summer. This has an obvious interpretation for rectangular

buildings. They should be oriented along east/west lines So as

to decrease summer solar radiation gain through east and west walls

while increasing solar gain through the south wall in the winter.

The only availabilities of solar radiation to vertical walls
which were used to draw contour maps are those for south-facing
vertical walls. The geographic distributions of total radiation
available to south-facing vertical walls for the four seasons are

presented in Fiqures 4.8 and 4.9.

4. Seasonal Availabilities of Diffuse Radiation on Horizontal

Surface

Since the diffuse component is obtained by subtracting the
direct-horizontal radiation from the total-horizontal, both rela-
tively large and similar numbers, it is felt that individual dif-
ferences in availability of diffuse radiation may not be too

significant.

Table 4.5 gives the mean daily amounts of diffuse radiation
on a horizontal surface by season, A very interesting point is
that there is remarkably little difference in the amount of dif-
fuse radiation available at the different locations in any given
season; the range of values does not span a factor of 2 in any

season. Perhaps even more interesting is the fact that the
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~2
values are so uniformly low, all below 2 kW hr/m /day. Such

low intensities of diffuse radiation as these daily

totals imply are very difficult to capture and utilize. The
intensities would not be great enough to overcome collector
losses at any reasonable operating temperatures. In fact, these
data suggests that systems utilizing active collectors would
seldom operate on diffuse radiation alone. The diffuse com-
ponent would conly be of value when it is available along with

direct radiation.

Of course, solar systems which do not need to operate at
temperatures above B0 degrees Farenheit or so can utilize the
diffuse component when there is no direct radiation. Examples
are bioconversion systems, photovoltaic systems, and direct

gain systems such as passive systems or solar greenhouses.

Although the amounts of diffuse radiation listed in Table

4.5 are so uniform and low, they were nevertheless used in

the contour process in order to see if there are any trends

of interest in the resulting geographic distribution contour

maps. These maps are shown in Figures 4.1C and 4.11., The contour
lines were drawn for multiples of 0.3 kW hr m-2. The map

for winter, Figure 4.1}, indicates a "latitude effect” which
suggests that there would probably be a little more diffuse

energy available to a tilted collector. The maps £or summer
suggest a little more diffuse radiation in the eastern half

of the U.S. than in the west. But, in general, these maps

are quite inconclusive.
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TABLE 4.2
MEAN DAILY AVAILABILITIES OF TOTAL RADIATION TO SOUTH FACING SURFACE

32

TILTED UPWARD FROM HORIZONTAL AT 15, 30, and 45°; kW-hr-m~2
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TOTAL RADIATION ON A SOUTH-FACING,

TABLE 4.3

OF TOTAL-HORIZONTAL AND AS A FRACTION OF DIRECT-NORMAL

45 DEGREE TILTED SURFACE EXPRESSED AS A FRACTION

LOCATION SPRING SUMMER FALL WINTER ANNUAL
Fraction of Fraction of Fraction of Fraction of Fraction of
TH DN TH DN TH DN TH DN TH DN
ALBUQUERQUE .97 .78 .82 .71 1.29 .89 1.61 .94 1.08 .81
APPALACHIOCOLA .92 .86 .85 .80 1.19 .95 1.43 1.04 1.02 .90
BISMARK 1.12 .85 .94 .75 1.50 .89 2.00 .91 '1.23 .84
BLUE HILL 1.04 .92 .91 .92 1.33 .98 1.71 1.00 1.13 .93
BOSTON 1.04 .92 .89 .89 1.34 1.00 1.74 1.03 1.13 .96
BROWNSVILLE .88 .94 .77 .75 1.12 1.02 1.30 1.15 .96 .92
CAPE HATTERAS .95 .85 .84 .78 1.28 .93 1.55 1.00 1.08 .88
CARIBOU 1.10 .90 .95 .87 1.36 1.00 1.95 .95 1.19 .92
CHARLESTON .95 .90 .83 .87 1.22 1.02 1.48 1.05 1.07 .96
COLUMBIA 1.00 .91 .88 .81 1.33 .96 1.63 1.03 1.11 .92
DODGE CITY .98 .84 .86 .76 1.35 .89 1.72 .94 1.12 .85
EL PASO .93 .75 .80 .70 1.27 .89 1.54 .94 1.06 .81
ELY 1.02 .80 .B6 .71 1.39 .88 1.68 .95 1.13 .83
FORT WORTH .95 .88 .82 .11 1.24 .95 1.48 1.02 1.06 .90
GREAT FALLS 1.10 .90 .94 .78 1.48 .98 1.82 1.00 1.20 .89
LAKE CHARLES .91 .91 .81 .84 1.18 1.062 1.39 1.11 1.00 .84 |
MADISON 1.06 .89 .91 .B1 1.39 .93 1.82 .95 1.14 .88
MEDFORD 1.02 .95 .89 .75 1.29 .98 1.44 1.28 1.07 .90
MIAMT .88 .85 .77 .80 1.15 .98 1.34 1.00 1.00 .90
NASHVILLE .96 .92 .85 .88 1.25 1.00 1.48 1.06 1.07 .96
NEW YORK 1.02 .98 .90 .98 1.32 1.03 1.60 1.07 1,14 1.02
OMAHA 1.02 .87 .89 .79 1.37 .94 1.72 .96 1.14 .88
PHOENIX .95 .76 .80 .72 1.24 .91 1.51 .97 1.05 .83
SANTA MARIA .97 .82 .83 .76 1.29 .94 1.55 1.00 1.07 .86
SEATTLE 1.07 .98 .94 .80 1.38 i.03 l.64 1.20 1.08 .93
WASHINGTON, DC 1.02 .94 .88 .99 1,29 i.00 1.58 1.00 1.12 .96
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MEAN DAILY AVAILABILITIES OF DIFFUSE RADIATION ON A HORIZONTAL

TABLE 4.5

SURFACE BY SEASON; KW-hrem~2

SPRING SUMMER FALL WINTER

(M,A,M) (J,J,A) (S,0,N) (D,J.F)
ALBUQUERQUE 1.5 1.5 1.1 0.9
APPALACHIOCOLA 1.6 1.7 1.2 1.1
BISMARK 1.5 1.6 0.9 0.7
BLUE HILL 1.5 1.8 1.0 0.7
BOSTON 1.5 1.8 1.0 0.7
BROWNSVILLE 1.8 1.7 1.5 1.2
CAPE HATTERAS 1.6 1.6 1.2 0.9
CARIBOU 1.5 1.7 0.9 0.7
CHARLESTON 1.6 1.8 1.2 1.0
COLUMBIA 1.5 1.7 1.1 0.8
DODGE CITY 1.5 1.5 1.0 0.8
EL PASO 1.4 1.4 1.1 1.0
ELY 1.5 1.6 1.0 0.9
FORT WORTH 1.6 1.6 1.2 1.0
GREAT FALLS 1.5 1.6 0.9 0.7
LAKE CHARLES 1.7 1.9 1.4 1.1
MADISON 1.6 1.7 1.0 0.8
MEDFORD 1.6 1.4 1.1 0.8
MIAMI 1.7 1.8 1.4 1.3
NASHVILLE 1.5 1.8 1.2 0.9
NEW YORK 1.5 1.8 1.0 0.8
OMAHA 1.5 1.7 1.0 0.8
PHOENTX l.s 1.5 1.1 1.0
SANTA MARIA 1.5 1.5 1.1 0.9
SEATTLE 1.6 1.7 1.0 0.6
WASHINGTON, DC 1.5 1.8 1.1 0.8
RANGE 1.3-1.8 1.4-1.9 0.9-1.5 0.7-1.3
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V. SUMMARY AND CONCLUSIONS

The primary importance of this report is that it gives a
rather comprehensive description of the availabilities of solar
energy to flat-plate and concentrating collectors in a wide
variety of orientations and tracking schemes. Although these
solar availabilities are not based on actual measurements
recorded by instruments in these variocus orientations, they
are all based on hourly convergions of hourly total-horizontal
measurements, and such hour-by-hour calculations are probably
fairly accurate.

Only a few of the principal conclusions regarding solar
energy availability will be repeated in this final section., The

principal conclusions are as follows:

1. There seems to be at least as much direct radia-
tion available in every season across the U.S.

as there is total radiation.

2. Selection of a tilt angle for a fixed flat-plate
collector is not critically imporéant; use of
an angle which varies by 10 to 15 degrees from
the optimal angle has only a slight affect on
the amcunt of sclar energy available to the

surface.

3. The best tracking schemes for year-around solar
energy ccllection for focusing collectors are
the full-tracking scheme, the polar-mount track-
ing scheme, and the vertical axis tracking scheme
with the collector tilted at L+l15 degrees from

horizontal.
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4. There is generally very little diffuse solar
energy availilable to a horizontal surface and
hence little difference in the diffuse across

the U.5.A.

5. South vertical walls intercept nearly as much
solar energy during the winter as do optimally

tilted surfaces,

6. For year-around energy collection, the optimal
tilt angle for a flat-plate collector is approx-
imately latitude minus 10 degrees upward from hori-

zontal facing south.

Most of the shortcomings of this study are related to the
data base used, The decision to perform all conversion computa-
tions on an hourly basis severely limited the number of sites
for which input data was available. All available records of hourly
measurements of total-horizental radiation for the years 1958 to
1962 were obtained from the National Climatic Center. This pro-
vided data for only 29 sites, and reservations regarding data
quality led to the decision to reduce the total number of loca-
tions included in the study to 26. The selection of the data
base period was based upon the suggestions by NOAA that the
National Weather Service data recorded during that period is
perhaps the most reliable. Even for this period, data accuracy
is probably no better than 20 percent, and station instrument
histories which might have allowed an improvement in this

accuracy level were not available.



Two gerious difficulties resulting from these data base
deficiencies deserve special mention. The first is rather
obvious; the results of this study do not contain any information
regarding solar energy availability variations on a microclimate
scale. For example, the availability maps totally ignore local
geographic features which might produce local differences in solar
radiation pattegns. Consequently, interpolaticn between isolines on

these maps should only be done with caution.

The second drawback resulting from the input data accuracy
deficiency has to do with comparison of solar energy availabilities
at different sites in the data base. Obviously; these differences
in availabilities can be no more accurate than the original data for
the sites being compared. For this reason, small differences cannot

be considered very significant.

In spite of these deficiencies in this study, the results
are still worthwhile for several reasons. The most important
reason, of course, is that this is the first study which employs
a fairly large data base and produces estimates of solar energy
availability to a.rather comprehensive list ¢f collector-types,

collector-orientations, and tracking schemes.

Another advantage of this report is that, in one important
aspect, the results 8o not strongly depend on input data guality.
This is the aspect of relative amounts of radiation to different
types of tracking schemes or relative amounts of solar energy
available to different figed flat-surfaces. For example, even

though the availabilities to surfaces tilted at various angles

Lo



upward toward the south at a given location may all be in error
(eithef too high or too low), the amounts given should be correct
relative to each other. Of course, the same relative accuracy
would hold for the different amounts of direct radiation avail-

able to different types of tracking collectors.

Although this study has been fairly comprehensive in scope,
there is obviously a powerful need for a similar study in the future.
This same work should be repeated when more accurate hourly total-
horizontal measurements are available for a long period. Even
more important, this study should be repeated when hourly measurements
of both total-horizontal radiation and of direct-normal radiation
become available. Unfortunately, hourly measurements of direct-normal
radiation for any sort of extended time period will not be available
for some time, because there will not be an extensive network of

pyrheliometers installed for probably at least a year.
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TRACKING SURFAGE - NN AND FN

R L R T L e L e T T P P L LR TR LR T R b o ]

SPRING SUMMER FALL WINTFR

{MyAe M) [ PO PR 3 | (SeNyN) (D,J,FY

D T 4] T n Y 0 T
AL RUGUERQUE 8.9 10.2 9,5 10.8 Tol Bs4 Be5 7.3
APPALACHICOLA L 7.8 Bels 8.0 5.9 7.4 4.8 S8
BISHARECK 6.8 8.1 8.5 10.0 Gels 6.2 Lols 4.9
ALUE HTLL Se2 6.5 5.3 7.0 Gl 5.0 3.6 4.2
BOSTON S.2 645 5.6 7.3 3.9 LeB 3.2 3.8
AIDUNSYILLE 4,9 . 6.6 6.8 3.4 4,7 6a1 3.4 4,5
CAPE HATTERAS 7.2 8.7 7.6 9.l 5.9 6s8 4.8 Sub
CARIBOU Se9 Te2 6.9 7.5 344 4e3 3.9 445
CHARLESTON 5.9 7.3 5.5 Te2 4.9 6410 4l 4.9
COLUMATA 545 6.9 Te0 - 8,5 Sef 5.9 3.8 4.5
DODGE CITY 6.8 f.1 749 9.8 Ba5 Tole 5.3 6.0
EL PRASO ) 9.5 10.7 9.0 10.3 7.3 - 8.3 6,7 745
ELY ) 8.2 9.6 9.1 13.6 7.3 8.1 55 642
FORY HWORTH ’ 6.0 TeS 7.3 3.8 Ge5 646 §u5 St
GREAY FALLS 6.1 7.3 T.9 9.3 hale Ge3 3.1 3.6
LAKE CHARLES Sek 7.8 5.5 Te? 4.6 5.8 3.5 Lebh
MADISON B5e3 T8 T.7 9.3 heb Sela be2 LXY]
HEDFDRO 5.6 Tel 8.3  10.3 be5 Sels i.8 2.5
MYIAMY 6.2 7.8 5.9 7.5 5.0h 6.7 5.5 6.6
NASHVILLE 5,2 646 5.8 7.6 heb Ga5 3.2 3.9
NE®W YORK b7 6.1 4.8 .5 h.2 4.9 3.0 Tueb
OMAAR 641 7.5 Te2 B.7 5.1 €.0 be B 5.1
PHOENTX 9.1 1C.3 8.5 3.9 -TR4 Te7 548 Ba B
SANTA MARTA 8.2 9.6 8.5 9.9 5.6 Ts6 5.1 5.9
SEATTLE ) 4.8 6.3 Tels 9.0 3.2 4.0 1.5
WASHINGTON,DC Sols 68 5.8 L] k.5 Se5 3.8 4as5
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TRACKING SURFAGE ~ DEW AND TEW
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SPRING SUMMER FALL WINTER

M, A4M) (JyJ,8) (Ss O NY (D JeF)

n A o v 0 T D Y
ALBUBUERQUE 6,3 7.8 7.9 8.5 5.7 67 LA 6,2
APPALACHICOLR 4.8 6.3 [y | 6.5 R B.7 bod Byl
BISHARCK [} a2 6.0 7.5 .l 4.9 3.7 HeX
BLYE HILL 3.8 5.2 3.9 5.7 3.2 et 3k 2,7
BOSTON 3.8 5.2 [ 5.8 3.0 3.9 2.3 ETL
RROANSVILLE 3.6 S.bh 5.0 6.8 3.5 %,9 2.8 3.9
CAPE HATTERAS 5,3 6.9 5.6 7.2 baB 5.6 - ol 4,9
CARIBOU be? 546 b3 640 2¢6  3u5 Jeh 3,9
CHARLESTON Lot 5.9 ly,? B0 3.9 Sl 3o 4.7
COLYUMBTA bat 5.5 5.1 6.7 3.9 4,3 3.3 4,0
NONGE CITY 4,9 643 5e8 7.3 S5el 5.9 4.5 5.2
EL PASQO 6.8 8.1 6.7 8.1 S5 6.6 5.5 Bab
ELY .8 743 6.5 8.0 5.6 €5 4.6 .4
FART VWORTH ) Hole Gal Gels 7.8 4.2 5.3 3.8 4y 6
GIFAT FALLS 4,3 5.8 Sa.7 7.2 3.5 [N 2,7 3.1
LAKE CHARLES 4.9 S5e7 4.0 5.9 3.5 4.8 2.9 3.9
MADT SON 4,8 6ol 5.6 7.7 3.5 Gl 3.5 4,2
MEDF ORD 4,2 5.7 645 7.9 3.5 4.5 1.6 2,2
MTIAMY 4,6 6e? 4,4 642 hael 5.5 el 5,6
NASHMVTILLE 1.8 5.3 4oty 6.2 . 3.5 be §- 2.7 2,5
NEW YORK 1.5 5.0 3.6 Sk 3.2 Bel 2.6 3.3
OMAH A 4.3 5.8 5.t 5.7 3.9 4.9 3.7 4.4
PHOENTIX 6.6 7.9 6.3 7.8 5e2 £.3 4,9 5.7
SANTR MARPIA 6a1l 7.5 5.6 8.0 Se3 £, 3 4.3 5.2
SEATTLE 3.5 5.0 5.% 7.0 2.5 ek 1.3 1.9
WASHINGTON,DO 4,0 5.5 8.3 Ba1 3.6 4.6 3.2 3.9
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TRACKING SURFACE = DNSHKH AND TNSH

SPRING SUMMER FALL WINTEP

(Mg Ao MY ede ) (SyDe N (Nyd.FY

0 v n T D A\ n T
AL AUQUERNUE 4.3 G 7 9.3 10.7 el 7.1 4.5 Seb
APPAL ACHICOLA 61 Ts6 6.3 7.9 Se0 6.t 3. 4eb
BISMARGK 6.0 Tols 8,0 9.5 e 0 4e 9 2.5 3.1
BLUE HILL 4.7 Bsd 541 5.8 3.2 LTS 2.3 249
BOSTON &,7 el S.% 7.4 3.0 beld 2.0 a7
BROWNSYTILLE 4o 7 Bsl 6.7 8.4 Gel 7)) 2a7 3.4
CAPE MHATTERAS €.8 R.3 Teolt 2.0 4.8 3.3 4,2
CARIBOU S.2 6.6 5.7 7.2 2+6 Ja 4 2.2 2.9
CHARLESTON Seb 3 Sets 7.1 el 5.2 29 1.4
coLuvMeIa 5.1 6.5 6.8 A.3 3.2 4.9 2e5 2.3
DO0OGE CITY 6.3 7.7 7.7 9.1 542 Bel 3.5 4.2
FL PRASO 9.0 10,3 2.9 10.2 641 T2 4.9 G.A
ELY 7.6 9,10 5.9 10.4 5.8 6.7 1.6 bed
FORT WORTH 5.7 7.2 7.2 8.7 4. 6 5.7 3.2 LY}
GREAT FALLS 5.3 6.7 Tl 8.9 3.2 bel 1.8 2aly
LAXE CHARPLES S.2 6.8 5.4 7.2 3.9 Ge?2 246 1.6
MADISON 5.7 7.2 Tels 3.0 3.5 Gole 2.6 3.2
MEDF DR Sa1 GBeb 8.5 9.9 3.5 445 1.1 1.9
MIAaMY 6.0 T+6 L 7.5 4.7 8.1 4.3 5B
NASHVTLLE 4.9 647 5.7 Tols 3.6 4.7 22 3.0
NEW YNRK 4.3 547 4.6 6.3 3.1 Get 1.9 2.6
OMAHA .6 7.4 6.9 4.5 4ol Se 2.9 3.6
PHOENTX 8,6 9.9 8.4 9.7 545 6e B Gl S50
SANTA MAPTA Te7 9.1 8.4 9.7 Selt E.4 3.5 kot
SEATTLE 43 5.8 7.0 n.5 2e 4 3.2 «2 1.5
WASHINGTON, DT .0 Gl 5.6 T.3 3.5 4eb 2.5 3.2
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SPRINAG SUMMNER FALL WINTER

(H,A.Fﬂ [JquA‘ 'SQO,N' 'D'J1F)

D T n T 0 4 b} T
ALRIFUERQUE 8.6 10,0 2 103.3 7.3 8.3 Gel €.9
APPALACHIGOLA Fa2 7.7 6,4 T4+6 Se? 6e B 4,5 5.5
BISHARCK 6.6 7«9 2.1 el %3 6s1 4e1 4.7
BLUE HTLL 5.0 Bob 5,0 6.6 4.0 49 . FUSW.
BOSTON ' 5.0 Bels 5,3 6.9 J.8 ha? 3.0 3.5
RROUNSVILLE 4?7 Gels L) 8.1 heb Ged 3.2 4.3
CAPE HATTERAS 7.8 8,5 7.4 3.8 5.7 Ge 8 4.5 5.3
CARIBOU 6,7 T+0 5.7 7.2 3al he2 3.7 4,3
CHARLFSTON 5.7 Te2 5.2 6.9 4.3 2.9 3.8 [
COLUMBIA 5.3 67 6.6 8,2 4.9 5.9 3.6 bel
NoosE CITY 6.6 8.0 7.5 3,9 6.3 7.2 5.0 SeT
EL PASO 9.2 10.5 8.5 9.8 T.1 8.1 643 T2
ELY 7.9 9.3 2,6 10.1 Tl 8.4 5.2 B
FORT WORTH 5.9 Tk 6.9 B.4 Sety 6.5 443 Be2
GREAT FALLS 5.8 T.1 Tale A.8 Lok 5.2 2.9 3.5
LAKE CHARLES 6.2 Ge8 B.2 7.0 G5 Se3 3.3 4,3
MADI SNN Hal Te6 Te2 3.7 heb Sele 3.9 “heb
MEOFOR]D B.4 6.9 8.4 9.7 el Sob 1.7 2els
H{AHI 6-1 rt-’ 5.5 7!2 5'2 6'5 5-3 6.“
NASHVILLE 5.1 6e B 5,5 7.2 bats L-T%-1 3.0 3.8
NEW YDORK 4B 6.8 4,5 6.1 3.9 4o 8 2+8 3.5
OMAHA 5.9 7.3 6,8 3.4 5.0 5.9 be2 W,9
PHOENTIX 848 10.0 8,0 9.b Bbe5 7s3 55 By le
SANTA MARTA B.0 . 9.4 B.C Fols BeS T3 be8 5.6
SEATTLE 447 6.1 7.1 8.5 " | 1.5 2,0
WASHTINGTON,DC 543 B.7 Sels T.1 Be s 3.6 4.3
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SPRING SUMNER FALL WINTER

(M, 8, M) (JedoAY {SeO4 N} 0y JyFY

n T D T 4] T 2 T
ALRucUERQUE 8,2 9,6 4.9 10.3 6a7 T.8 5.6 6.5
APPAL ACHTCOLA E.9 Taly 5.9 Ta5 542 hols G.1 a2
BISMAPCK Ea5 7.9 8,1 Qb Se% 5.3 3.9 L,5
BLUT KILL 4,9 3 Sel 6.8 3.9 L9, | 3.3 W,
_RASTONM 4.9 6.3 St 7.1 3.6 45 2.9 3.6
BROANSYILLE L4 6a2 6.1 T,.8 40 5,5 2.8 4.0
CAPE WATTERAS 6.8 8.3 7.1 3.6 543 Gole 4.2 5.1
CARIBOU 5.0 T:0 5.8 7.4 3.2 4.0 3.5 G.1
CHARLESTON 5.5 740 5.2 6.9 4.5 5.7 3.5 4.5
COLUMBTA 5.2 Heb 6.6 8.2 heb 19 3. 4. 4?2
DODGE CITY 6.3 Te7 Ta5 8.9 5.9 6.3 b6 5.4
EL PASO B.7 10.8 8.4 2,7 6.5 - Teb S.7 6.7
FLY Te? 9.1 8,6 10.1 Ga? 7.6 hed Bueh
FORT WORTH 5.6 Tel 6.8 8.3 had . 641 3.9 .9
GREAT FALLS 5,7 71 745 9.9 4e2 5.8 2.8 el
LAKE CHARLES L,9 6.5 5.0 6.9 Ged Bal 3.0 841
MADISON 5.9 Tl 7.3 3.9 4ol 5.2 3.7 bely
MEDFOPN 5.4 649 ‘R.5 3.8 %a2 5,2 1.6 2.3
MIAMY 5.6 Te3 5.3 T.1 446 6.3 45 5.8
NASHVTLLE 4.9 65,32 5.5 7.2 Gel 5.2 2.8 3.7
NEW YORK 4.5 5.9 4.6 6,3 3.7 heb 2.7 1,5
OMAHA 5.8 Te2 6.8 8.4 4,7 5,6 Lol 4B
PHOENTY 8.k 9.6 7.9 9.3 Bel 7.1 5.1 Bel
SANTA MARTIA 7.7 9.1 8.1 9,5 el T2 4.5 S.h
SEATTLE 4.6 6a1l 7.1 8,7 3.0 3.3 1.% 2.0
WASHENGTNN,DC S5el 65 5.5 7.2 bel 5.1 3.3 4.1
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SPRING SUMMER FALL WINTER

TMg A MY (3534 AY (Se0eNY {DeJuFY

D T 0 A n A | n A
ALHUHUERQUE 8I~ q-a 8-6 10-2 ?.2 Bp 5!2 T.G
APPALACHTCOLA fed 7.6 6.0 7.6 Feb Ba 7 Bheb Seb
BISMARCK £e5 7.8 7.9 9.3 53 Ba1l 43 4.9
BLUE HILL 4.9 Bel 4.8 :9% 1 R 4,9 3.6 byl
BOSTON . L.9 6.2 5.2 6.8 3.8 [ 4 3.1 .7
RAOUNSYILLE La6 6.3 6.3 7.2 Gel 5,8 3.2 4.3
CAPE HATTERAS 6.9 Bals 7.1 .6 5.7 Be 8 haeb Saety
CARIBOU 5.6 5.9 .6 7.1 a4 4,2 3.8 Gab
CHARLESTON Seb 7.4 5.1 beB 4.8 5.9 3.3 4,8
CoLuUMRTIA e 2 6.5 6.5 8.9 5.9 G549 3.7 haots
DONGE CITY Bk Te® Tols 8.8 6ed 7.2 5.1 5.8
EL PESO ] Be9 10.2 8.5 9.7 Tel 8.0 Gels 7.3
ELY ) Teh 9.1 8.5 9.9 7.t B.0 5.3 Bel
Fn'r “ORTH 607 7l2 6." 803 5-3 6-'. '.-3 5-2
GREAYT FALLS 5.7 7.0 7,3 8.7 LT Ge2 3.0 3.6
LAKE CHARLES Sl 6.7 5.1 6.9 Gels 5.7 3.3 4,3
MADISON Gel Tets 7.1 A.6 be5 Selt ks 4.7
NEDFORD 5.3 6.7 8.3 9.5 heio LY 1.8 2.5
MIANI Tat Tole Suls 7.1 5.1 Bals el 6.3
NASHVILLF ) Saf Gole Boy 7.0 beld Sele 3.1 3.9
NEW VORK heS 5.8 4.5 Bel 3.9 4.8 2.9 3.6
OMANR G.8 7.1 6.7 28,2 540 5.9 43 5.0
PHOENTX 8.6 9.8 7.9 3.3 Bels Tole 5.6 6.5
SANTA MARTA T8 9.2 7.9 9.3 Bale Tele 4.9 5.7
SEATTLE Leb 6.0 6.9 Boly 3. 4.0 1.5 2.0
HASHINGTON, DO 5.2 6e8 S.l 7.0 hal Sa b 3.7 LYY



TRACKING SURFACE - DVLN AND TWLN

P W A T A g o W D i N el s ok Y A e ol b S5 WD W AL NS R T R W

SPRING SUMMER FALL WINTER

{HeAe ™) [V Py .8 | {Se Ny N} Dy JyF}

o T n T ] T n T
ALBGQUERQUE Tale 8,9 2.2 B 58 Ee9 4.6 5.5
APPALACKHTICOLA Eels 7.0 5.5 T2 L] 5.7 3.b 4,5
RYSNARCK B0 T.b Ts7 9,2 45 LT3 1.3 4,0
BLUE HILL 4,7 . 6.2 4,9 6.7 3.5 be5 2.9 2.6
BOSTON Le B 6ol 5¢1 6.8 3.2 be?2 2el 3.1
AROHNSVILLE 39 5.7 G.B 7.3 Juts 4.9 2.3 3.5
CAPE HATTERAS 6.2 Te8 6. A,3 heb 5 3.5 Lot
CARIAOU 5.2 6.6 5.5 7.4 2.9 3.8 3.0 3.7
CHARLESTON % 6,86 b8 6.F 3.9 51 2.9 2,9
COLIMBTA 4.9 6.3 6.2 7.9 hel Sel 2,8 L)
DDDSE CITY Se8 T3 7.0 A.5 S5e1 6al 3.8 4.6
EL PASO 7.8 9.2 7.8 2,2 55 6.6 bheT 5.7
ELY 7.0 8,5 8,1 9,7 58 6e3 4.0 4.9
FORT WORTH 5.1 6.7 6.3 7.9 4o 2 Sels 3.2 boe?
GREAT FALLS Sels 6.8 7.2 8.7 3.8 [P 4 2ol Tl
LAXE CHARLES G4 7% | 4.6 B4+5 3e5 4.3 2.l 3.5
MADT SN 5.5 Tel 7.0 8,6 3.8 bed 3.1 3,9
MEDF ORD 5.0 646 8.1 2,5 1.8 49 tele 2.2
MIAMTY Y} 6.7 4.8 6.6 3.9 S5e3 3.6 4,9
NASHVTILLE 4.5 6.0 Se2 7.0 3.6 L8 2.3 3.2
NEW YORK 4,2 5.7 L L] 642 1.3 f.3 2.2 3.0
OMAHR 5o 6.8 o B.1 Ge1 el 3.1 4.1
PHOENIX Tal 9.0 Teb 8.9 5s2 6e3 Ga2 5.2
SANTA MARTA T.0 8.5 7.7 9.2 5.3 Belt 3.7 L6
SEATTVLE el 5.9 6.4 8.4 2.7 3.7 1.2 1.8
HASHINGTON,DC 4,8 643 5.2 7.0 3.6 ol 2.8 3.6



FIXEN SURFACE

TTLY ANGLE 90 D A7TMUTH ANGLE -394 O
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SPRTING SUMMER FALL WINTER

(“9“;”‘ (J'J'A‘ ‘S'O'N' (anqF‘

1] T 0 T n T 0 L]
AL BUQUERQUE 2elt 3.8 Pols 3.5 1.9 2.7 1.5 2.2
RISMAPCK 1.9 3.0 245 3.7 1.3 240 «9 1.4
RLUE HILL i R 2.5 1.5 2.8 1.5 1.8 «8 1.4
nosT oM 1.4 2.8 1.8 9 1.0 1,7 7 1.3
AROWNSYILLE 1.3 2.7 1.2 3.1 1.1 242 « 8 1.7
CAPE WATTERAS 2.1 3.3 2a B 1.5 2.0 1.1 1.8
CARIBOU 1.6 ~ 2.7 1.8 3.0 »9 16 3 1.3
CHARLTSTON ' 1,5 2.7 1.4 2.7 1.2 2.l «9 1.6
coLoMRTA 1.5 2.7 2.1 3.4 1.3 2ol +9 1.5
nonGe CITy 2.0 .. 3.1 244 3.8 1.8 745 1.3 1.9
EL PATQ 2.6 2.6 2.4 3.b 1.9 2.7 te.5 2.3
ELY 2s2 3.3 2.'& ) ‘05 1.8 2-6 1.2 1-5
FOPT WORTH 1.8 3,90 2.1 3.3 1.5 2% 1.1 1.8
GREAT FALLS 1.5 2.7 2al 3.3 1.4 1.7 b 1.1
LAKE CHARLES 1.5 2.4 1.4 2.8 . 242 »9 1.7
MANYSTN 1.4 3.0 2e2 3.5 14 1.9 »9 1.5
ME DFOPD 1.6 2.8 2.6 3.7 1.2 2.0 a5 1.1
MIAMTY 1.7 2.9 o 2.7 te3 2% 1.3 2.3
MASHVTLLF 1.4 2,6 1.6 3.0 1.1 2.8 7 1.%
NEW YORK 1.3 2etv 1.4 2.7 1.0 1.7 7 1.3
O AH N 1.3 249 2.2 3.5 1.4 2et 1.1 1.5
PHOERTYX 245 3.5 2ok 2.5 1.7 2.5 1.3 2.4
SANTA MARTA Zab 1.6 3.0 4.0 1.9 2.7 1.1 1.8
SEATTLE '1;5 2.7 2.5 T8 -8 1.6 3 »B
WASHINGTON,DC 145 2,€ 1.6 3.0 1.1 2.0 +9 1.5

%9
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FIXED SURFACE . ) ' -t

TILY ANGLF 90 D AZTMUTH ANGLE =75 D

A . D P A P N M N G S N AR TR e AR A TS S G g g R o A e bl o U T W e e e e e -

SPRING SUMMER © FALL WINTER

(M, A, MY {Jy 2 1Y (Se0e N} [0y J,FY

0 T n T 0 T n T
ALAUQUERAUE 2.6 3.7 2.4 3,5 2.4 3.2 2,1 2.8
APPALACHIGOLA 1.9 3.1 1.6 2.9 1.8 2.8 1.6 2.5
BTSHAPCK 2.2 3.3 2.6 1.8 1.7 2.4 1.4 1.9
ALUE WILL 1.6 2.7 1.6 2,9 1.3 2.1 1.2 1.7
BOSTON . 1.5 2.6 1.6 3.0 1.2 2.0 1.0 1.6
BROWNTVILLE 1ob 2.8 1.8 3.1 1.3 2.5 1.0 2.0 °
CAPE MATTERAS 2.3 3.5 2.2 3.4 1.9 2.8 1.6 2.3
caRtRny 1.8 3.0 1.9 3,1 Lol 1.8 1.2 1.7
CHARLESTON 1,7 2.8 1.4 2.7 1a5 246 1.3 2.0
coLuUMRIA 1.7 2.8 2.2 3.4 1.7 245 1.3 1.9
nODGE CITY 2.2 3,3 2.4 3,6 2.2 3.0 1.8 2.4
FL o&S0 2.8 3.8 2.3 3.4 2.3 3.2 2,1 2.9
ELY 2.4 3.6 2.4 3.6 2.3 3.0 1.7 2.4
FORT WORTH 1,9 3.1 2.1 3.3 1.8 2.7 1.5 2.2
GREAT FALLS 1.8 2.9 2.2 3.4 lets 2.1 1.0 1,5
LAKE CHARLES 1.5 2.8 1.6 2.8 Lot 2.8 1.2 2.0
MADT SON 2.0 3.7 2.3 1.6 1.5 2.2 1.6 1.9
MEDF 0®D 1,8 3,0 2.7 3.M 1.6 2. o7 1.3
MTAMY 1.7 3.0 1.3 2.7 1.6 247 1.7 2.7
NASHVTLLE 1.6 2.7 1.6 1.0 1.4 2,2 1.0 1.7
NEW YDRK 1.6 2.5 1o 2.8 143 20 1.0 1.6
0MAHA 1.9 3.1 2.3 1.6 1e7 2.5 1.5 2.1
PHOENTX : 2.7 3.7 2.4 3.5 2e1 249 1.9 2.6
SANTA MARTA 2.7 3.8 3.0 4.1 2.6 3.2 1.6 2.3
SEATTLE 1.7 2.9 2.6 3.9 Lel 18 W5 1.0
WASHTNGTON,DC 1.6 2.8 L1 3.1 145 243 1.3 1.9



FIXED SURFACE

TTLY ANGLE 90 0N A7IMUTH ANGLE =560 D

L E L TP P L R T Lttt T R PR L R P e L e e P e T P P LRI R L L L L LR LY K

SPRING SUMMER FALL WINTER

(¥, A, M) J.J, 4 TS0, NY (DyJsFY

n T 0 L) n T i} T
ALBYNVERAQUE o 2.4 3.8 2.3 3.5 2.8 3e6 2a7 3eb
APPAL ACHTCOLA 1.9 3.1 1.5 247 222 3.1 2.0 2.9
ATISMARCK 2ol 3.5 2eb 3.8 Zel 2.8 240 244
RLUYE HILL 1.7 2.8 1.6 2.9 1.6 2.3 1.6 el
BASTOM 1.7 2.8 1.6 3.0 1.5 2.3 1% 230
BROWNSVILLE 14 2.8 1.6 2.9 1.5 2n 1.3 2.2
CAPS HATTERAS 2.l 3.5 2.1 3.2 2.3 3.1 2.0 2.7
CARI®OU 2.0 3.2 1.9 3.1 1.4 241 1.7 2.2
CHARLESTON 1.7 2.9 1.3 2+B 1.8 Ze? 1.6 Zele
COLUMRIA 1.8 2.9 Z2el Tl 2.1 Ze 8 1.7 2.3
DONGE CITY 2+ 3% Iaks 2ol 35 2e6 3ale 2.4 T.0
EL PASO 2+8 3.8 2.2 3.2 2e7 3.6 2.7 ol
ELY 245 1.7 2.3 3.5 2e8 3+5 2.3 2.9
FOART HWORTH Z«0 3.1 1.9 3.2 2.1 Je1 - 1.9 2.6
GREAT FALLS 2e0 3.1 2.3 3.4 1.8 245 1.% 1.9
LlKE CHAP‘.ES 1.6 Zog 103 2‘6 1-6 2-7 1.5 2.3
MADT S NN 2e2 3.4 2.3 1.6 1.8 245 1.9 2ol
MEDFORN 20 3.2 2.7 3.8 1.9 2T 9 1.5
MIBMY 1.7 2.0 2 245 1.3 2:9 Zal 1.1
NASHVYTLLE 1.8 2.8 1.5 2.9 1.6 245 1.3 2.0
NEW YNRK 1.% 2.7 1.4 2.8 1.5 2e3 1e% 2.0
O AHA ' 2.4 3.2 2.3 1,5 2.1 2.9 1.9 2.5
PHOENT X 2.7 2.7 242 3.3 2e5 3.3 2ots 3.1
SANTA MARTA 2R 1.9 28 3.9 2.8 3.6 2.2 2.9
SEATTLE 1.9 3,0 246 3.0 1eta 2ol o7 1.2
HASHINGTON,DC 1.0 2.9 1.7 3.0 1.8 2e B 1.7 2+3
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FIXED LURFARE

TILY ANGLE 90 D AZIMUTH ANGLE ~W5 W

LR L e e L L e P T e T P T R L L R LA L T Y P YL L L LT L Ll g

SPRING SUMMER FALL WINTER

{Mqy AsMY J,J4+2) {SyDs MY (D, JsFD

D T n T n T n T
ALBUQUERQUE 2.6 3.7 2.8 3.2 3.2 kel 3.3 4,0
APPAL ACHIGOLA i.8 3.0 1.3 2.5 24l Ja 2.5 1.3
BISMl?CK 2.5 3.6 2,5 1.7 2.% 3.2 2.5 2.0
BLIE MWILL 1.7 2.8 £ 2.8 1.2 2.6 2.0 2.6
BOSTON 1.7 2«8 1.5 2.8 1.3 2e5 1,8 2els
AAOMNSVYILLE 1.3 2.7 1.3 2.6 1.7 2.8 1.5 245
DAPS HATTERAS 2:3 ,3'5 1,9 3.1 2.6 3ale 245 3.2
CARIRQOU 2s1 3.3 1.8 3.1 1.6 2.3 2«2 2.7
CH!QL':S?GN 1.7 29 1.1 2.5 2.8 3.0 2.0 2.8
CoLuMATA 1.8 2.9 1.9 3.2 2.8 3.1 2.1 2.7
DONGE CITY 2.3 I 2.1 3 3.0 2.5 249 3.6
EL PASN 2«7 3.7 1.9 3.0 3.0 3.9 3.3 4,9
ELY 246 3.7 2.1 3.3 3.2 2.9 2.9 2.5
FORT WORTH 1.9 3.1 1.7 2.9 2oh T3 2.3 X1
GRFAT FALLS 2.1 3.7 242 EFY) 24l Zs8 18 2.3
LAKE CHARLES 1.5 2+8 1.1 2.5 1.8 2.8 1.8 2.6
MADI SNN 242 3ol 2.1 3.0 2.1 2.8 243 249
MEDF QRN 2.0 342 245 3.6 2.2 3.0 1.4 1.7
MIAMY 1.6 29 1.0 2.3 2e0 LIY 2.5 3.6
NASHVTLLE 1.6 2.8 1.8 2.9 1.9 2.8 1.6 2,3
NEW YORK 1.6 2.7 1.3 2.7 1.8 2.5 1.8 2.3
O‘IN-M 2-1 3-2 2!1 103 2.'0 3-2 2-" 303
PHOENT X 245 2.6 2.0 3.1 2.3 3.7 3.0 3.7
SANTA MAPTA 2.8 3.9 245 3.6 3,2 Lol 2.7 J.b
SEATTLE 1.9 3.1 2.5 1,7 1.6 2.3 »9 i.
WASHTNGTON,DC 1.8 2.9 1.6 2.9 2.1 2.9 2.1 2.7



FIXED SURFACE

TILY ANGLE GG 0 AZTMUTYH ANGLE -3 0

- - - A A P e A S W TP P WP A AR D S g P W NP R 65 A R S e A W -

SPRING SUMMED FALL WINTER

{Mp A M} (J’J'A‘ (S 0y NY (DeJyFy

n T n ¥ n T i) T
ALRIUERAQUE 2.5 2.6 1.7 2.8 3.5 4o 3.9 by
APPALACHIGOLA 1,7 Z+B 1.0 2.3 2s6 3.6 2.8 3,7
RISHARGK 2.5 346 2.3 Z.h 2.9 1.6 3.8 345
BLUE HILL 1.7 2.9 1.3 2.7 2.1 2.9 2.5 2.9
BOSTON 1.7 - 2.8 1.4 2.7 2,0 2.8 2.2 27
BROWNSVILLE 1.1 2.5 - 9 2.2 1.8 2.9 1.4 2.7
CAPE HATTERAS - 2e2 3uls 1.5 2.8 2.3 3.7 3.0 3.7
CARIBOU 2.2 Tals 1.7 2.9 1.9 246 2.6 3.1
CHARLESTON 1.4 2.8 «9 2.3 2.3 3.2 2% 3.2
CALUMRTA 1.3 qu 1-6 2.'3 2.6 3-‘0 2+5 1.1
NONGE GITY 2.2 3.3 1.8 3.0 3.3 hel 3.5 4ot
EL PASO 245 3.5 1.5 2.6 3.3 bei 3.5 %6
ELY 245 .7 1.8 3.0 3.6 4,3 3.5 LTS
FORY MORTRH i.8 I.0 1.3 240 2s6 3.5 247 3ol
GREAT FALLS 2e? 3.3 2.1 3.2 2.0 Tt 2.1 2.6
LAKE CHARLES L6 2.7 .8 2.2 1.9 3.8 2.1 2.9
MADNISON 242 3ok 149 3.7 2ok 3.1 2.8 7,3
HEDFWD . : ZCB 3-2 2-"‘ 3-3 2-‘! 3-2 1-3 1-q
MTAMY 1.4 2.7 «7 2.1 2.2 3.2 29 3.8
NASHVILL®T " 1.6 2.7 1.2 2,8 2.1 3.0 1.9 2o
MEW YORK 1.6 2.7 1.2 2.6 2.0 Za8 2.1 246
DMAHN 240 3.2 1.8 3,1 27 3. 2.9 Te5
PHOENTX : 245 3.5 1.6 2.7 3.1 LY 3.5 bhe?2
SANTA MARIA : 246 3.7 2.0 3.t 3.5 4o 3 3.2 1.9
SEATTLE 1.9 3.1 2.2 3.5 1.8 245 1.1 1.5
HASHINGTON,DC 1.8 2.9 Leta 2.7 2.3 3.2 245 3.1
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FIXED SURFAGE

TILTY ANGLE 49§ D AZYMUTH ANGLE ~15 D

e T W B R W D gy e W WY D s ol AR O T e Nk

SPRING | SUMMER FALL WINTFEP

(Hy Ay MY {Jedo A (Sy Ny N} Ny J,FY

n T n T D T ) T
APPALACHIGOLA 1.5 2.7 o7 2.0 2.8 3.7 3.1 3.9
RYSMRARGK 2.5 3.6 2. 31,2 3,2 3.8 3.3 3.0
BLUE WTILL 1.7 2.8 1,2 2,5 2.3 3.0 2.7 3.2
BASTON 1.7 2.8 1.2 2.5 2.2 2.9 2ol 2.9
| RROMNSYILLE 1.0 2.3 5 1.9 1.9 3.0 2.0 2.9
CAPE HATTERAS 2.0 3.2 1.2 2.4 3.0 3.9 3.3 4.0
CARIROU 2.2 3.6 1,5 2.8 2.3 2.7 3.0 1.5
CHARLESTON 1.5 2.7 o7 2.1 2.5 3.4 2.7 3.4
COLUMARTA Cda7 2.8 1.4 2.6 2.8 3.6 2.8 2.4
DODGE CITY 2.0 3.1 1.5 2.6 3.5 4,3 3.8 Gt
EL PASO 2.3 3.2 1.1 2.2 3.5 bl 4. 3 540
ELY 2.6 3.5 1.5 2.7 3.9 .5 349 4.5
FORT HORTH 1.6 2.8 1.0 2.2 2,7 3.6 3.9 3.7
GREAT FALLS 2.3 3.4 1.9 3.1 2.7 Jub 2k 2.9
LAKE CHARLES 1.2 2.5 b 1.9 2.1 3.1 2.3 T.1
MANTSON 2.2 3.4 1.7 3.0 2.6 3.3 3.4 3.5
ME NIF 0PN 1.9 3,1 1.9 3.8 2.5 3.3 1.4 2.0
MTAMT 1.2 2.5 o 1.8 2.3 Tk 3.2 u.i
NASHVTLLE 145 2.6 .9 Z2.3 2.3 1,2 2.2 2.8
NEW YORK 146 2.7 1.1 F38 2.2 2.0 2.2 2.8
M AH A 1.9 3.1 1,5 2.8 2.9 Wb 3,2 3.8
PHOENTX 2.3 3.3 1.4 2.3 3.3 4,2 3.9 4.6
SANTR MARIA et 3.5 1.5 2.6 3.6 4,5 3.5 4e2
SEATTLE 1.9 3.1 1.9 3,2 1. o7 1.2 1.7
WASHTNG TON, DO 1.8 2.9 1.2 2.5 5 Tk 2.7 3.3



FIXED SUPFACE

TILY ANGLF 30 D AZINUTH ANGLE 10

A - i . A A D . A W e I D T o S P e S AR WP N D T SR A A R W TR e WA

SPRING SUMMER FALL WIKTEP

(M, A M} 34948 (Se0.ND MedyFY

D T y] T n T r
ALHUO‘UEQQUE 2-3 30‘0 1-2 2.3 3.9 “!E "!ls 5-2
APPAL ACHTICOLA 1.4 7.6 +5 1.8 2.9 3.8 3.2 tef)
RISMAPCK 2.5 3.6 1.9 3,1 3.3 4e D 3.5 2.9
ALUE HTLL 1.7 2e8 1.1 2.4 2oy 3.1 2.7 3.3
A0STON 1.7 2.8 1.1 2ot 2,3 3.3 2.5 3.0
BROWNSVILLE «9 2.2 A 1.7 2.0 3ot 251 3.0
LAPE HATTERAS 1.9 3.1 1.0 2.2 3.1 4o 0 3.k .
CARIROU 2.3 T4 1.5 2.7 241 2.8 3.1 3.6
CHARLESTNN 1.5 2.7 o6 2.0 2.6 2.5 248 3.5
COLUMRIA 1.7 2.8 1.2 245 2.8 3.6 2.8 .5
BNOGE CITY 2410 3.1 1.3 2.5 3.6 bely 3.9 4.5
EL 2a%) 242 3.2 .9 1.9 3.6 be5 ka5 5.2
FLY 245 3.6 1.4 2486 .1 %ol 4.1 Y% 4
FORT WHORTH 1,5 2.7 .8 2.8 2.4 3.7 3.4 T8
GREAT FALLS 2.3 3.5 1.9 .1 2.9 3.5 Z+5 zZ. ¢
LAKE CHARLES 1.2 2.5 N 1.8 2.2 3.2 2.3 3.1
HADT SON 2.1 3.3 1.6 2.9 2.7 3.4 3,2 1.7
MENFORD 1.9 3.1 1.8 2.m 245 3.3 1.4 240
MIAMI 1.1 2ab 3 1.6 Zaly 3.5 3.3 4ol
NASHVTLLE 1.4 2.6 <9 2.2 2.4 3.3 2.3 2+9
NEW YORK 1.6 2.7 1.0 2.3 %~ 2,3 3.1 243 2.9
OMAHA 1.9 3.0 1.4 2.6 249 3.7 3.3 3.9
PHOENTX 242 3.7 +9 20 3.4 4.3 4e0 a7
SAMTA HAPTA 2.2 3.3 1.2 2.3 3.6 belt 3.6 Gaoly
SEATTLE 1.8 3.0 1.7 3.0 2.0 2.7 . 1.7
WASHING TN, DC 1.8 2.9 1.0 2.4 2.6 34 2.8 £
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FIXFN SURFAGCE

TILY ANGLE 90 D AZIMUTH ANGLE 15 O

SPRING SUMMER FALL WINTER

(He Ay M) tJedoAd {S.0¢M} (B, 4,F)

D T n Al 0 T n T
ALBUGUEROUE 245 Teb - 1.% 2.6 3.9 .7 4.4 Se1
APPAL ACHTCOLA 1.5 2.7 8 2.0 28 3.7 2.0 3.8
AISMARGK 2.6 3.7 241 3.2 3.3 G0 3.3 3.8
ALUE KILL 1.8 2.9 1.2 2,5 2.3 3.1 2.7 3.2
ROSTON 1.8 2.9 1.2 2.% 2.2 3.0 2.4 2.9
BROWNSVILLE «9 2.3 1) 1.9 248 3.2 2.0 3.0
CAPE HATTERAS Ze0 | 3,1 1.2 246 3.8 3.9 3.3 4ol
CARIBOU 2.3 3.5 1.6 2,8 241 2«8 3.3 3.5
CHARLESTON 1.6 2.8 ] 2.2 2.6 3.5 2.7 3.5
COoLUMRIA 1.7 2.9 1.3 2+6 27 3.5 2.7 Jals
nonGE CITY 240 3.1 1.5 2.6 3.5 4.3 3.8 L.t
FL PARDO 2els 3ol 1.2 2.2 3.6 bl 4.3 Sel
gLy 246 T4® 1.7 2.9 hel He 8 3.9 LB
FORT WORTH 1.6 2.7 1,0 2.2 2sT 3.6 3.0 3.7
GREAT FALLS 2ol 3.5 2.1 3.2 2.8 2.5 Pk 2.9
LAKE CHAPLES 1.3 246 b 2.0 2.2 3.2 2.2 3.0
MANT SN 2.2 3.4 1.7 3.0 2e7 3.4 3.1 3.6
HENF 0PN 1.9 3.1 1.9 3.0 Zals 3.2 1.3 1.9
MIAMTY 1.3 2.6 5 1.9 2els 3.5 3.2 4.2
NASHVTILLE 1.5 27 1.0 2+ Zals 3.3 2.2 2.8
MEW YNRK 146 2aT 1.1 Zele 2e2 3.0 2.2 2.7
OMAHA 1.9 3.1 1,% 2.7 2.5 35 3.2 T.8
PHAENTYX 2.3 3.3 1.1 2.2 3.k Ge2 3.8 4.5
SANTA MARIA 2.7 T.3 1.2 2.7 L9 Ge? 3.5 B2
SEATTLE 1.8 3.0 1.7 3.0 1.9 246 1.2 1.7
HASHINGTAN, DO 1.8 2,9 1.4 2.5 2.5 3.3 2,7 3.3



FIXED SURFAGE

TILY ANGLE 928 N ATIMUTH ANGLE 30 D
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SPRING SUMMER FALL WINTER

(M, 4 MY (Jedq ) (5.0, N} D4 J,FY

0 Y n T n T n T
ALAURVERGUE 2.7 3.8 2.0 3.1 3.7 4.5 4al 4.7
APPALACHTICOLA 1.7 2.8 1.1 2o 246 3.5 2e7 3,5
RISHARCK Zeb .7 243 348 3.1 3.9 3.4 T.5
RLE HILL 1,9 3.6 1.3 2.7 2.2 3.0 2ot 2.9
ROSTON 1.9 1.8 1.6 2.8 2.1 2.8 2.t 2.7
BROMNSYILLE 1.1 2.5 1.0° 243 2.0 W2 1.9 a8
CAPE RATTEDRAS 2.8 2.3 1,5 2,8 2.8 3.7 3.8 3,7
CARIBOU 2.4 3.5 1.7 3.0 1.9 2.6 2.7 3.2
CHARLESTON 1.7 2+9 1.4 2.5 k' 3.3 245 3,2
CoLyMaIa 1.8 2.9 1,6 2,9 245 3.3 2.l 31,1
DONGE CITY 2.1 3.2 . 1.8 2,9 3.2 5,0 3.4 4.0
EL PASO 2'7' 3-7 ) 107 207 30‘} 5002 3.9 '407
ELY 2.8 bl 242 LY 3.8 4,5 3.6 4,?
FGRT WORTH 4.7 2.8 1.4 246 2.5 3.4 2.7 3.4
LAKE GHARLES 1.4 2.7 T 1.0 2.8 2.1 3.2 2,0 2.8
MADISNN 2.3 3,5 2.0 3.3 2.5 3.2 2.8 .3
HEDFDRD 1.9 1.1 2.2 3,3 2.2 .0 1.1 1.7
MIANY 1.5 2.8 «9 2.3 2ela K19 3. 3.9
NASHVILLE 1.6 2.8 1.3 2.6 2.3 3.1 2.0 2.6
NEW YDORK 1.7 248 1,2 2,56 " 21 2.9 1,9 2.5
OMAH R ZQG .2 1.7 2.9 2eb L 79 2.9 X5
PHOENTX 2.6 1.6 1.6 2.7 3.2 hel ok 4,2
SANTA MAPIA 2,3 3.4 1.4 2.5 3.4 3.9 3.2 3.9
SEATTLE 1,7 2.0 1.8 T.1 1.7 2. 1.1 1.5
WASHINGTON,DC 1.9 3.0 1.3 2,7 2.3 T.1 2.4 3.0
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FIXED SURFAGE

TILY ANGLE 90 0 AZINUTH ANGLE %5 9

. Y o - o o A W T T N T W SRR WA AR WY e e B ey e b

SPRING SUMMER T RALL WINTER

(M, A, M) TRAY (S0 N {093, FY

D T 0 T 0 T n v
AL BUOUERAUE 2.9 4.1 2.4 3.5 Teb 4,2 3.4 Gt
APPAL ACHICOLA 1.8 3.0 1.5 2.7 2.6 3.8 2.3 3.1
ATSMARCK 2.6 3.7 2.6 3.7 2.8 2.5 2.5 2.0
ALUE HTLL 1.9 3.0 1.5 2.8 2.0 2.7 3.0 2.6
BOST ON 1.9 3.0 1.6 2.9 1.9 2.5 1.8 2.3
RROMNSVILLE 1,3 2.6 1.6 2,7 2.0 3t 1.7 2.6
CAPE HATTERAS 2.2 3ub 1.8 3.4 2.6 3a% 2.5 3.2
caeraoy 2u4 3.5 1.9 3.4 1.7 2.% 2.3 2.9
CHARLESTON 149 3.0 1.6 2.8 2.2 3ut 2.4 2.8
COLUMATA 1,8 1,0 1.8 3.1 2.2 3.0 2.0 2.7
DONGE GITY 2.2 3.3 2.0 3.2 2.9 3.7 2.8 3.6
EL PASO 2.9 %.0 2.0 3.2 3.2 &0 To6 Ui
FLY 2.9 .1 2,7 3.9 345  Ue? 3.8 3.7
FORT WORTH 1.7 2.9 1.7 2.9 2.3 3.2 2.3 1.0
GREAT FALLS . 2.5 3.6 2.5 3,7 2.3 3.0 1.8 2.3
LAKE CHARLES 1.6 2.9 1.3 2.7 2.0 1.1 14T 245
MADTSON 2.3 3.5 2.2 3.5 2.3 3.0 2.3 2.9
ME DF ORD 1.9 2.4 2.5 3.5 1.9 2.7 .9 1.8
MIAMT 1.8 2.0 1.3 2.8 2.2 3.3 2.6 3.6
NASHVTLLE 1.7 2.9 1.5 2.9 201 2.9 1.7 2.3
MFH YDRK 1.7 2.8 1.3 2,7 1.9 246 1.9 2.1
0vARE 2.1 3.3 1.9 3,2 2.4 3.1 2.6 3.1
PHOENTX 2.8 1,8 1.9 3.0 2.9 3.7 2.9 3.8
SANTA MARTA 2.4 3.5 1eb 2.7 2.7 3.5 2.7 3.4
SEATTLE 1.7 2.9 1.9 3.2 1.5 2.2 .9 1.4
WASHINGTON, DO 1.9 3.0 1.5 2.8 2.0 2.9 2.0 2.6

4]



FIXED SURFACE

TILY ANGLE 90 D AZIMUTH ANGLE &0 D

SPRING SUMMER ‘ FALL WINTER

(M, A, MY tJ.d,8) (SeDe Y (D,4,F)

n A n T D T n T
A e — - W 4 D R YR e D AD SR MR W UP D W A R R e A BN e S A ek SR AR . W W Ay e Wy
AL AURUERAOUE 3.0 B42 2.8 3.9 3.8 A 2.8 348
ATSMAPCK 2.6 2,46 2.7 3.9 Zola 2,1 2,0 2.5
RLOUE WILL 1.9 3. 1.6 2.9 1.7 2e5 1.6 2.1
8057 ON 1.9 3.0 1.7 3.0 1.6 24 1o 1,9
AROWNSYILLE 1.4 247 1.7 3,0 1.9 3.0 Lok 2.4
CAPE HATTERAS ?e2 3ah 2.0 3.3 2. 3.1 2.0 2.7
CARIROU 2.3 L 1.9 3.2 1.5 2.2 1.8 2.3
CRARLESTON 1.9 3.1 1.6 249 2.0 249 1.7 2ele
COLUMBIA 1.8 2.9 1.9 3.2 1.9 2.7 1.6 2.2
nonGge GIvY 2e2 3.3 22 3.3 2.5 3.3 2.2 2.9
EL PASD 3.1 Lot 2.5 2.5 2.9 3.7 2.8 3.6
ELY 3.0 4.1 3.0 4.2 3.1 3.8 2als 3.1
FORY WORTH 1.8 2.9 1.9 3.2 2.0 2.9 1.9 Y]
GREAT FALLS 2ol 3.5 2.7 3.8 1.9 2B 1. & 1.9
LAKE CHARLES i 1.7 3.0 1.8 3.1 1.3 2.9 1.% 2.2
MADISON 23 3.5 ?els 1.7 2410 2.7 1.8 2els
MEDF 02N 1.8 Z.0 2e6 3.7 1.7 2e5 o7 1.3
MIAMY 1.9 T2 1.6 2.9 2el 3.2 2.3 3.2
NASHYTLLF 1.7 2.9 1.6 3.0 1.8 2.7 L% 2.0
NEW YNRK 1.6 2.8 1.4 2.7 1.6 Zale 1.2 1.8
DMAHA 2«1 3.2 21 3.3 Zel 243 2.0 2.8
PHOEMTX 2.9 3.9 2.2 3.3 2.6 3.4 28 3.1
SANTA MARTA 2t 2.5 1.7 2.8 2.3 3.1 2.1 28
SEAYTYLE 1.6 248 2.0 3.3 1.2 2.0 o7 1.2
WASHTMGTON, DG 1.9 3e0 1.6 2.9 1.7 2.0 1.6 2.2
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FIXEDN SURFACE

TILY ANGLE 910 0 AZIMUTH ANGLE 75 D

- - - L R i e L T e e e . T L T T S T T R

SPRING SUMMER FALL WINTER

My A, MY {1 Je A1) 1S5S0 M) Dy JaF)

n ¥ o T T D T
ALAIQUERQUE 3.9 hel - 3.0 el 245 3k 2.1 2.8
APPALACHICOLA 1.9 3.8 1,9 Jel 1.9 28 1.5 2.3
BISMARCK 24 3.5 2.7 3.9 2.0 2e7 1.4 1.9
ARLUE HTLL 1.3 2.9 1.6 2.9 1ol 242 1.2 1.7
BOSTON 1.8 2.9 1.7 3.t 1.3 2.1 1.0 1.6
BROWUNSVILLF 1.4 2.8 1.9 3.2 1.7 2.8 1.2 2.1
GAPE HATTERAS 2¢1 . 1.3 2.7 k1YY 1.9 248 1.5 Ze 2
CARIBNU Zel 3.2 1.9 3.4 1.2 1.9 1.3 1.9
CHARLESTON 1.8 3.0 1.7 3.0 1.7 2.6 1,3 2.0
CALUMARIA 1.7 2.8 2.0 3.2 1.6 2.6 1.2 1.8
NODGE OITy 2.0 3.1 2.3 2% ) 2.1 249 1.7 23
EL 2ASD Je1 4ol 2.7 3.7 2.5 3.3 2.3 3.1
ELY 249 4ol 3.2 Laly 2.6 3.3 1.9 2»
FORT HWORTH 147 2.9 2.1 3.3 1.7 2.6 1.4 2+2
GREAT FALLS 22 3.3 246 3.8 1.6 2.3 1.0 1.5
LAKE CHARLES 1.7 3.0 1.7 T.1 1.6 2.5 1.1 1.9
MADTISON 241 3.3 2ok 3.7 1.5 2.3 1.% 1.9
NEI’)FG"D 1-7 ch 2.5 3!7 1-3 2-1 -5 1l1
MIAMTY 1.9 3.2 1.3 3.1 2+8 1.9 ZaB
NASHVYTLLE 1.7 2.0 1.7 3.4 1.5 2ele 1.0 1.7
NEW YORK 1.5 2.6 £.3 2.7 1.3 2.1 »8 1ets
CMAHR 2.0 3.1 2.1 3.3 1.7 245 1.5 2ol
PHOENTX 2.9 3.9 2ty 3.5 242 3.0 1.8 2.5
SANTA MARTA 2.2 2.2 1.7 2.8 1.8 2 b 1.5 2.3
SEATTLE 1.4 2+6 2.0 3.2 1.0 1.7 5 1.0
WASHINGTNAN,DC 1.7 2.9 1.6 2.0 1e4 2.3 1.2 1.8



FIXED SURFACE

TILY ANGLF 90 0 AZIMUTH ANGLE S0 O

-t e S e el M e o M R R P MR A e e o e kel ey ol vt S O L I AR YE P YR W W R Y e Ay Y

SPRING SUMMER FALL WINTER

(M, AyMY (Jedy AY (Sy O N2 {1 J,FY

8] T 0 T D T \] T
- - - - " - = - - T T W A
ALSUNUERNIE 2.8 3.9 3.0 L 2s1 2,9 1.5 2.2
APPAL ACHIOOLA 1.8 2,9 1.9 3.1 1.5 2.5 1.1 1.9
PIS".RCK 2 1 302 2.6 3-5 1-6 2-2 ltﬁ 10“
RLUE HILL ’ 1.6 2,7 1.5 +8 1.1 1.9 o8 1.4
BOST“N 106 207 1'7 3!0 1-8 1'5 or 1-2
AROHUNSYILLE 1.3 2.7 2.0 3.2 1.6 246 «3 1.8
GCAPE HATTERAS 2.3 3.8 2.1 3.b 1.5 2e% i.1 1,8
CARIAOU 1.8 3.0 1.8 3.0 9 1.6 3 14
CHARLESTON 1.7 2.9 1.7 3.0 1.3 2.3 + 2 1.7
COLUMRIA 1.8 2.7 1.9 3.2 1.2 2.0 .8 1.4
NODGE CITY 1.9 3.0 2.2 3.3 1.7 2els 1,2 1.8
EL PASO 2.9 3.9 2.7 3.8 2.0 Z+9 1.7 2ele
ELY 246 2.0 3.1 o3 2.1 2.8 1.3 1.9
FORT WORTH 1.6 2.8 241 3.3 1k 2.3 1.0 1.8
GREATY FALLS 1.9 3-[’ 2.5 307 1.2 1.9 -] 1.1
LAXE CHAPLES - 1.8 7.9 1.8 3e? 1.3 2el 3 1+6
MADTISNN : 1.9 3.1 2.3 3.6 1.3 2.0 «9 1.5
MEDFNY®D 1.5 2.7 2.5 3.6 1.8 1.8 3 «9
HYAMT 1,9 3.1 1.9 3,2 1.5 2.6 1ol 2oy
NASHYTLLE 1.5 2.7 1.7 3.1 1.2 21 .7 1.4
NEHW YNRK . 1.4 25 1.3 2.6 1.4 1.8 5 1.1
OMAHA 1.8 3.0 2.0 3.3 1.3 2.1 1.0 1.6
PHOENTX 247 1.7 2ot 3.5 1.8 246 1.3 240
SANTA MARTA 2.0 3.1 1.5 2.7 Lok 2s2 1.1 1.8
SEATTLE 1.2 2.4 1.9 3.1 4 1.5 .3 R
WASHINGTON, DO 1.5 2.7 1.6 2.9 1.1 1.9 «8 1.8

T1



T2

FIXED SURFACE
TILY ANGLE . TS5 1N AZIMUTH ANGLE =93 D

Y T P S ey D G MR T S N M Y N AP P AL A NP D AW W A TR S R A R A W A R M R P T W W e S W

SPRING SUMMER FALL WINTER

(MaAa M) (3,34 RY {Se+ 0 N} t0,J3,7)

n T 0 Y b} T i T
e S A W - - - - b b > . - PR D g e A W P N D TR mp Gp R ST D e A Y SR DG D TR P W S
ALRUQUERAUE 3.1 4.2 3.3 Yoo 2.4 3.3 1.8 246
APPALACHICOLA 2ol 3,6 2.3 3.6 1.9 3.0 1.5 2ok
BISMARCK 2els 3.5 1.2 4.5 1.6 23 1,1 1,6
BLUE HILL 1-‘5 300 2-0 ‘a'& 1.2 2-1 09 106
ROSTON 1.8 2.9 2.1 3.5 1.2 2.0 ) 1.6
RROUNSVILLE 1.8 3.3 2.5 3.9 1.5 1% 4 1.0 2,0
CAPE MATTERAS 2+8 4.0 249 &,2 1.9 249 1ot 2.1
CARIBOU 2e0 3.2 2.% 3.6 1.0 1.8 9 1.4
CHARLESTON 21 3.3 1.9 3.3 1.5 Ze5 tel 1.9
COLUMRTA 2.0 3.2 2,7 4.1 1.7 245 1.0 1.7
DONGE CITy 2+6 3.8 3.1 4.3 242 3.0 1.5 2.2
EL PMSO Tl LS 3.2 4e3 2.b 3.3 1.9 2,7
ELY ziﬁ l.lu 3‘1 hl‘ 202 3.0 1.'. 2.1
FAORT WORTH 2.3 3.6 2.8 LTS 1.9 2.9 1.3 2.1
GREAY FALLS 1.9 3.2 2.7 LN 1.3 2.1 %4 1.3
LAXE CHARLES 1.9 3.3 1.9 3.4 t.4 2.5 1.1 2.0
MANTISON 243 3.6 2.8 8.7 1ols 2.2 1.1 1.7
MENFDRD 241 Il 3 b 4.8 1.5 2.l - 1.2
MIAMY 242 3.6 1.9 Jebe 1.7 2.9 1.7 2.7
NASHYTLLF 1.9 3.1 2.1 3.8 1.6 2.3 9 1.6
NEW YORK 1.6 249 1.8 3.3 1.2 2s i . «8 1.5
OM AR A 2.2 3,5 2,9 4.2 1.7 2.5 1.2 1.8
PHOENTX 2.3 4.3 3.2 Lele 2.1 3.1 S Y 4 2,5
SANTY MARIA 3.3 Leb 3.9 5.1 Zate 3.3 1.4 2.2
SEATTLE 1.9 3.2 3,2 4.6 1.5 1.8 . ol «9
WASHINGTNN,NC 1.9 3.2 2.2 3.7 1.4 203 1.0 1.7

-l
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e et e R T i Y —

ALRUOUERALE
APPAL ACHTCOLA
ATSMAPCK

BLUE HTLL
AOST N
AROUNSVTLLE

CAPE WATTERAS
CARYRANU
CHARLESTON

CaLumeTa
DAnNsE CITY
EL PRSO

ELY
FORY WORYTH
GREATY FALLS

LAXE CHARLES
MANISNN
MENFORD

MY AMY
NASHYTLLE
NEW ¥DRK

OMAHN
PHOENT X
SANTA MARTA

SEATTLE
WASHYNGTON, NG

FIXED SURFAGE

TILY ANGLE 75 D AZIMUTH ANGLE -75 O

P D L R L Ll e T e R T L P P L T L

SPRING SUMMER FALL WINTE?

(Mg Ao M) (Jsde Y {Se0eN) Ny Sy FY

_ D T n Al D L 1 0 r
2.3 et 3.3 4.5 229 3.8 2,9 3.2
245 3.8 2,3 3.6 Zals 3.8 2.0 2.9
2.7 3.9 .. 6,T 2.0 2,8 196 241
2.0 3.2 2.1 1,6 1+6 Pelt 1eh 2e0
2.0 3.2 2.2 3.6 1.5 2.3 1.2 1.8
1.9 3.4 2% 2.9 1.7 3.0 1.3 243
3.0 4.3 2.9 4.3 2.4 3.3 1.9 2.7
2;3 3a5 2-10 Saﬂ 1!3 211 1.!0 1uq
2.2 3.5 1.9 3.4 1,9 2.9 1.5 2.7
2.2 Tole 2.8 42 2.1 2.9 1.5 2.2
ZeR 4.0 3.2 [ 2.7 3.5 241 2.8
7.6 4,8 3,7 4 ols 249 3.8 2.6 L
. 4.2 3.2 4s5 2.8 3.4 2.0 2.7
245 2.8 2.8 ol 2.3 .3 1.8 246
242 3.5 2.9 4.2 1,7 2t 1.1 1.7
241 3.5 1.9 .4 1.7 249 1.4 243
4% 3.9 .0 Loty 1.8 2.6 1.6 2.2
2.3 3.7 3.k 4.8 1.9 2.8 o8 1.5
2.3 3.7 149 1.7 244 3.2 3.2
241 3,3 2.2 .7 1.7 27 1.2 1,9
1,9 3.1 1.9 I 146 3 1 1,9
2.5 3.7 3.0 4.3 2el 2.9 1.7 2.4
3.5 4,6 3.3 L5 246 3,6 2,3 3.1
3.6 4.8 b,0 5.2 3.0 3,8 2.0 2.8
2s1 Tk 3.4 Wa? 1.3 2.1 b 1.1
2.1 3.5 2.3 T.® 1.8 2.7 1.5 2.2
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FIXED SURFAGE

TILY ANGLE 75 D AZTHMUTH ANGLE -60 D

e A b e D b o A oS b R A ) e T O e i g At Y WA W A S A e

SPRING SUMMER FALL HINTER

My Ao MY {JedsAY {Se D NI 1Dy J,FY

D T n T o T D T
AL BUBUERAUE X5 4.7 . 3.3 4.5 3.5 bols 3.2 4.0
APPALACHICOLA 2+6 1.9 242 3.5 78 3.8 245 Iale
RISHR?CK 3.0 e 2 3.5 4.7 2.5 3.2 22 2.7
BLUE HTILL 242 3.4 2.2 3.6 t.9 2.7 1.8 2ol
ROSTON Ze?2 3.4 2¢2 3.7 1.9 2.7 B 2s
RIAWNSVILLE 1.9 3ud 243 3.7 2.0 3.2 1.6 2eb
CAPE HATTERRS 3.1 oty 2.9 4.2 2.8 3.8 o 3.2
CARIBOU Za6 3.8 2.5 3,9 1.7 2.4 1.9 Zelt
CHARLESTNN 2.4 3.6 1.9 3.3 2.2 3.3 2.1 28
ROLUMBIA 2.8 3.6 2,8 4.2 2.5 3.4 2.8 2.6
DNOGE CITY 3.0 G4e2 3.2 4,5 3.2 4,1 2.7 Tl
EL PASD 3.8 9 3.2 4.3 Jal 4e3 3.3 4.0
FLY 2.3 heb 3.2 4.5 Jabs e 2.7 ETL
FORT WORTH 2.6 3.9 2.7 4.0 27 3.7 2.3 3.1
GREAT FALLS 245 3.7 3.1 el 2s1 2.9 1.5 2.1
LAKE CHARLES 241 1.5 1.8 33 2eid 3.2 1,8 2.7
MANTSON 2-“ 441 3.1 4.5 2.2 3.B 2.1 2.?
MEDFORD 2.5 2.9 3.7 4.9 2,3 3.2 1.0 1.7
MIAMY : 2.3 3.7 1.8 3.2 23 3.5 2.6 2,6
NASHVILLE 2a2 3.4 2.2 3.7 2.1 3.0 1.6 2.2
NEW YORK 2«0 3.2 2.0 Jes 1.9 2.7 1.6 2.2
OMA4A 2.7 3.9 3.0 Gab 245 2.3 2.2 2.9
PHOENTX 3.7 L,7 3.2 bols 31 bal 249 2,7
SANTA MARTIAR 1.7 4.9 3.9 5,1 3.5 bals 246 E 1%
SEATTLE 2.3 3.6 3ol 4.8 1.6 2eh 8 i.3
WASHINGTON, DO 2.3 3.6 2.3 3.8 2.2 3.1 1.9 2.6



*y

FIXED SURFACE

TILT ANGLE 75 D AZIMUTH ANGLE «%5 N

- ] - - =~ - _  — - - ——

SPRING SUMMER FALL WINTER
Mg A M) {JedsAY (S0 NY (DyJ,FY
n T 0 T D T n T
AL BIOUERQUE 3.6 4.8 3.2 L 3.9 4.8 3.9 4.5
APPALACHIGOLA 2.6 3.9 2.0 3ol 3o Gl 2,9 1.8
BISHARCK 3.2 4.3 3.4 L7 3.0 3,7 2.7 1.3
RLUS MILL 2.3 3,8 2.4 3.8 2.2 3.1 2.3 2.9
BOSTON 2.3 1,5 2.2 3.6 2.2 3.0 2.0 2.6
HARONUNSVILLE 1,9 3.& 2. 1,5 2.2 3 1.9 2,9
CAPE HATTERAS 1.2 5 2.8 hed 3.2 G4t 3.0 .7
CARINNUY 2.7 4D 2.5  3.A 1.9 2.7 2e% 3.0
CHARLESTON 2o 3.7 1.8 3.3 2.6 3,5 2o 3.2
COLUMBTA 2.8 37 2.7 41 2.9 3.7 2.% 3.1
NODGE CITY S B0 4e2 3.4 4,3 3.6  be5 Foh 4,0
EL PASO 3.8 4.9 3.0 6.1 3.8 4eT7 3.9 4,7
ELY Bl 4,7 Tl Gl 3.9 k.7 3.3 4.0
FORT HORTH 27 3.9 2-6 Sog 3.0 6.0 2«8 Z,5
GREAT FALLS 2.7 4.0 3ol 4. 2.5 3.3 2.0 2.5
LAXE CHAPLES 241 1.5 1.7 3.7 2,3 Tk 2.1 X0
MANT SON 249 4.2 3.0 bab 2.5 3.3 245 3,2
MEDFOPD T 2.7 4.t 3.6 LB 2.6 3.5 1.2 1.9
MTAMY 2.3 3.7 1.6 3.1 2.5 3.8 3.1 bl
NASHVTLLE 2.2 1.5 2.1 3,8 2ot 3,0 1.9 2.6
NEW YORK 2.1 3l 1.9 1.6 2.2 3.1 2.0 2.6
OMAHA 2.7 4,0 2.9 4.3 2.9 3.7 2.8 R4
PHOENTX 3.7 bt 3.0 b4.? 3.5 BB 3.5 6.3
SANTA MARIA 3.8 5.0 3.7 h,.8 3.9  &.8 3.2 2.9
SEAYTLE 25 .7 3.3 4,7 1.9 2.7 1.0 1.5
WASHINGTON, NG 2.h 2,7 3 T.7 2.5 3.5 T.1
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FIXED SURFAGE

TILT ANGLE 75 D AZIMUTH ANGLE -30 D

T D e = i e D D e P T o A A O g A D W SU AP S N g RS R W S AP A S M Y W G D N W M R A e N W A -

SPRING SUMMER ~ FALL WINTFR

[MyAeMY (JeJr A) (SeOe NI (Ds 4, FY

n T n T 0 T n T
AL RUOUERAQUE 3.5 4.8 . 41 haele 5.3 4.5 5.3
APDAL AGCHTICOLA 246 3.0 1.8 3.2 k1 L) 3.3 4,2
ATSMAPCK 3.3 4,5 3.3 4.6 3.3 bel 3.2 3.8
RLUE HILL 2els 3.6 2.1 3.5 2.5 3.3 2.6 3.
apsSrow 2.4 3.6 2.t 3.5 2eh 3.2 2.0 3.
BROUNSYILLE 1.8 3.3 1.8 3.2 244 3.6 2.1 3.
CAPE HATTEPAS Jal Gl 2.6 3.9 3.5 e O 3.5 4,
CARIAROU 249 bel 2.4 3.8 2.2 2.9 2.9 2.
GHARLESTON Zele 3.7 1.7 3.1 249 3.9 2.8 3.
CALUMRTA 2e5 3.7 26 4.0 T.1 hel 2.8 3.5
0DODGE CITY 3.0 42 2.9 4.1 4el 6.9 3.9 4.6
EL PASO 3.7 4.8 2.7 3.8 .1 Sel 445 5.3
ELY 3.5 LY.} 2.9 4.2 4.3 5e2 3.9 4B
FORT WORTH 246 3.9 2.3 1.6 -3a2 o2 3.2 4.0
GREAT FALLS 2.9 5.1 3.0 4.3 2.9 3.6 2.3 +9
LAXE CHARLES 2.1 3.5 1.5 3.0 25 3eH 2% 2.3
MADI SON 3.0 he3 2.9 4,3 2.8 3.6 3.1 3.7
MEQFORD 2.7 4,0 3.4 4.6 2.9 3.7 1.4 2.1
MYAMY 3.6 1.5 2.9 2.8 L %] 3.5 Le5
MASHYTLLE 2+3 X.5 2,0 2.5 2.7 3.5 2.2 3.0
NEW YCRK 2 3.4 1.9 3.4 25 3.3 2.3 2.9
ﬂ"!ﬂﬁ 2.8 'Q.ﬂ 2.? 4'1 3!2 “Ou 3.2 3-9
PHOENTX 3.6 b,7 2.7 3.9 3.9 7% ] Gal L.,9
SANTA MARTA 3.7 4,9 3.3 4.5 be3 5.2 3.7 Loy
SEATTLE 245 3.8 3.1 4.5 2.1 2.9 1.2 1.7
WASHTNGTON,DC a5 .7 22 3.6 2.8 3.7 2.9 .5
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FIXED SURFACE

TILT ANGLE 75 D AZIMUTH ANGLE =15 D

AR e T gy P e A e e b W kA AP P W S A AP R A AR D WS AR e g o o e

SPRING SUMMER FALL WINTER

My A4 Y 13,4 (SsDe M) Dy 0, F}

D T n L ] D T n v
ALRBRURUERNUE 2.6 b8 2.7 3.9 .7 Seb 19 ] 7%
APPALACHTCOLA Z45 3.7 1.6 3.0 3.5 heb 3.5 e G
RISMAPCK 3.3 4e5 3.2 boh Teh fah 1.6 Iyt
BLOE HILL 2.4 3.6 2.5 1.4 2.7 3,5 2.9 2.5
BosSTNAN 2.4 3.6 2.0 k. ¥ 2ab 3k 2.6 3.2
RRNANSVILLE 1.7 3.2 1.5 2.9 2.5 3.7 2el T
CAPE MATTERAS 2,1 4.k 2.3 3.7 3.8 4a7 3.8 b5
CARIROU 2,0 k,?2 2.4 3.7 2.3 3.1 3.2 T,7
CHARLESTNM 240 3.7 1.5 3.0 3.1 42l 3.1 3.9
coLyMata 245 3.7 2ot 3.8 2.3 4,2 3.1 3,7
NODGE CITY 3.0 4o ? 2.7 3,9 kel 5.1 42 4.9
EL PASO 2.7 48 2. 3.6 bah 5.3 . %9 Se?
ELY 3.5 4.8 2.8 4.1 Ga? 5.5 el 5.0
FORT WORTH 245 3.8 2.1 3.4 3l bels 3.5 Gy ?
GREAT FALLS 3.0 Go? 2.0 5,2 3.4 3.9 2.6 3.1
LAKE CHAPLES 2.0 3.4 1.3 2.8 2.7 3.8 2.6 3.5
MADTISON 2.0 4,3 2.8 4,2 3.1 3.3 3.4 4.1
MEDF 0PN 2.7 4.0 3.2 [ 3.0 2.9 1.5 242
HIAHY 2.1 3.5 1.3 2.7 3.0 G2 3.8 L,.8
MASHVILLE " 2.2 3.5 1.8 3.4 2.9 2.8 2.5 3.2
HEW YORK 2.2 3.5 1.8 1.3 2.7 3.5 2.5 3.1
OMAHA 2.7 Lel 2.5 3.9 et 4,2 3.5 5,2
PHNENTX 2.6 (A 4 2.h 3.6 Ge? 5,1 b4 5.2
SANTAE MADTA 3.6 4.8 2.9 4,1 he5 S ls 4.0 g}
SEATTLE 2.5 1.8 3.0 4,3 2.2 3.0 1.3 1.8
HASHYNGTON,OC 2.5 3.8 2.1 3.5 3.0 3.9 3.0 3.7

TT
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FIXED SURFACE

TILY ANGLE 75 D AZTMUTH ANGLE 15 1
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SPRING SUMMER FALL WINTER

(Mg A4™) 1Jyd, AY [SsNyN) (De J, FY

D T 0 T n T 0 T
e e e e ————— e, e - ——————————— S T T T TP
ALRBRUQUERQUE 3.7 5.0 2.9 he1 4.8 5.7 5 5.7
APPALAGHICOLA 245 3.7 1.7 3.1 3.6 4.6 3.5 bty
BISMAPCK 3l 4.6 3.2 LY 3.8 b4e 3.6 .1
BLUE HILL 25 3.7 2.0 EXLY 248 3.5 2.9 3.5
BOSTON 2.5 3.7 2.1 3.5 2.6 35 2.6 3.2
AROWNSVILLE 1.7 3.2 1.6 3.0 247 3.9 2.l 1.5
CAPE HATTTRAS 3.1 4.3 2.3 3.7 3.7 by 7 3.7 4,%
CARTIROU Tt 4e3 2ohs 3.8 2ok 3.1 3.2 3.8
GCHARLESTON _2.5 I.8 1.7 3.2 3.2 &2 3e 3.9
COLUMRIA 2.5 3.7 2.0 3.7 3.3 el 3.1 3.7
DODGE CITY 3.0 4,2 2.7 3.9 ba2 Gel 42 4.8
EL PATO } 3.8 4.9 2.5 3.7 445 Gely S50 5.8
ELY 4 5.0 3.1 4.3 4.8 1Y) Lol Sel
FOPT WORTH o 2eb 3.7 2.1 Tt Jett LT 3.4 4.2
GREAT FALLS 3.2 LT 3.2 L Ja.2 4.0 2.6 3.1
LAKE CHARLFES 2.1 3.5 1.4 2.9 2e8 3.9 2.6 X6
MADISTIN - 3.0 4,3 2.8 4.2 3.1 3.9 3.3 Lol
HMEDFORD 27 4ol 3.2 hel 2.9 3.8 1% el
MIAMY i 2e2 3.6 1.4 2.9 3.2 4.3 3.9 L.
NASHYTLLE 2.3 3.5 1.9 ol 2.9 X.9 249 3.2
NEW YORK 2.3 3.5 1.0 3.3 247 3.5 2.l 3.0
OMAHA 2.8 4,0 2.5 3.8 3.4 4,2 3.5 4a?
PHOENTX 3.7 bo.8 2.4 3.6 he? 5.1 LT 5.2
SANTA MARTA 3ty 4e6 2.5 3.7 4e2 5.l 4.0 4.8
SEATTLE 2ot 3.7 2.7 4.1 242 3.0 1.3 1.8
WASHINGTON,DC 246 3.8 2.6 3.5 3.0 3.9 3.4 o7
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FIXED SURFACE

TILY ANGLE 75 D AZIMUTH ANGLE 33 D

- - - - - - - - - T o S T e A D D AP GP A R R D D A Y T -

SPRING SUMMER FALL WINTF®

(M Aq M) (Jeds AY (S« 0 N) (04,7

0 T D T D T 4] v
ALRUQUERQUE 3,9 5.1 3.3 4.5 a5 S 46 Ge¥
APPALACHTCOLA 26 3.8 2.0 3.4 3+4 L2 3.2 441
RTSMARCK Jate beb 3.4 4.6 3.6 4.3 3.3 3.8
BLUE ®ILL 245 3.7 2.1 3.5 2.6 3.4 27 3.3
ANSTON 2.5 2.7 2.2 3.6 2e5 3.3 2% 3.0
RAOUNSVILLE 1.8 3.3 1.9 3.3 2.6 3.8 2.3 3.3
CAPE HATTERAS 3¢ 4,3 2.6 3.9 3.5 baly Jet 4.2
CARIBOU 3.0 4.3 2.5 3.9 2.2 3.0 3.9 3.5
CHARLESTON 2.6 3.8 1.9 3.4 3. 4,0 2,9 3.7
CoLuMnRIA 2.5 3.7 245 3.9 3.0 3.9 28 Toh
nnnGE CITy 3.0 bo2 2.8 4.1 3.9 4.8 3.8 bt
EL PASO 3.9 5.0 2.9 .0 he3 542 %46 Sete
ELY 3.8 5.1 3el4 Ge7 ka6 Sels 4.0 4.7
FORYT WNDRTH 245 3.7 2.3 3.7 3.2 el 3.1 3.9
GREAY FALL'S 3.2 bely 3.3 4.8 3.0 3.8 2.3 2.9
t AXE CHARLES 2.2 348 1.7 3.2 2.7 3.8 2.3 3.2
MADISON 3.0 403 3.0 ol 2.9 3.7 3.0 3.6
MEDFORD 2.6 3.9 3els 4B 27 36 1.3 1.9
MIAME 2.4 3.8 1.7 3.2 3.0 G2 6 4.6
NASHVTILLE 2.3 3.6 2.1 3.6 2.8 3.7 243 3.0
NEW YORK 243 3.5 1.9 3.3 245 3.4 2.1 248
OMAHA 2.8 4.0 2.6 G.D 3.2 G0 3.2 3.9
PHOENTX 3.8 4.9 2.7 3.9 hel 4.9 4.0 4.8
SANTA MAPTA Jais 4.6 2.6 3.7 3.9 (T4 3.5 baote
SEATTLE . 243 3.6 2,7 bt 240 2.8 1.1 1.7
WASHINGTON,DC 2.6 3.8 2.1 3.6 2.8 3.7 27 3.4

s

*a
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FIXED SURFACE

TILY ANGLE 75 O AZIMUTH ANGLE %5 D
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SPRING SUMMER FALL WINTEP

(M, Ay HY (Jedst) 1S4 0s N tNe 34 FY
7 n Y n T n T n Y
AL AUGUERNUE 4.0 5.2 3.6 4.8 bel  5e0 he 4.7
APPALACHICOLA 2.6 3.9 2.3 1.5 3.1 G, 2.8 L
RISHARCK 2.3 4.5 3.5 4.8 342 #el 7.8 3.3
RLUE HILL 2.5 3.7 2.1 3.6 2.4 3.2 2.3 2.9
ANSTON 2.5 3.7 2.7 3,7 2.2 3.1 2.0 2.6
AROWNSYILLE 1.8 3,3 2.2 1.6 2.5 3.7 2.0 3.1
CAPE MATTERAS 1.0 4.3 2.8 4.1 3.2 kel 2.9 3.7
CAQ!BQU 3.G th 215 3.9 2-9 208 2!5 3¢1
CHARLESTON 2.6 1.9 2.1 3.6 2.8 3.8 2.5 3.3
COLUMATA 2.5 3.7 2.6 Gl 2.7 3.6 2.6 3.0
NODGE GITY 2.9 ot 1,0 &,? Te8  hek 3.2 3.9
EL PASO 4.0 5.2 3.2 4.t 3.9 1.9 4e0 %8
ELY 3.9 5.4 1.4 5.4 4.2 5.0 3.5 64,2
FORT WORTH 2ok 3.7 2.6 3.9 2.9 3.9 2.7 3.5
GREAT FALLS T4 4.3 T4 4.7 2.7 3ub 2.0 2.5
LAKE CHAPLES 2. 2.6 2.0 3.5 2.5 3.6 2,0 2.9
MADL SON .0 .3 3.1 4.5 247 3.5 2.6 3.2
MENFneD 2.5 1.9 3.5 4.7 2o 3.3 16 1.7
MIAM Y 2.5 7,9 2.0 1.5 2.9 ki 3.2 4,2
NASHYTLLE 2.1 3.6 2.2 3.7 2.5 3.5 2.0 2.7
NEW YORK 2.2 3.5 1.9 3.4 2.3 3.1 1.8 2.4
OMAHA 2.8 4.0 2.7 4.l 2.8 3.7 2.8 3.4
PHAENTX 3.9 5.0 3.0 6.2 3.6  bab 3.5 4,3
SANTA MARTA 303 4.5 2.6 3.9 Toh 43 3.4 3.9
SEATTLE 2.2 3.5 2.7 4.t 1.8 2.6 1.0 1.5
HASHINGTON, DO 2.5 3.8 2,2 3.7 2.5 Jubs 2e3 3.0

8L
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FIXED SURFACE

TILT ANGLE 75 D AZIMUTH ANGLE 60 O
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SPRING SUMMERQ - FALL WINTER

{Mqe A MY tJ,J4 280 . (S« D+ NY (Dy JyFY

o T n T n T 0 ¥
T A A D Dk S b ok WA ek 4D e v P o - - Y T LT [ Y I T T Y T
ALAUOUVERQUE 4a 0 5.2 3.9 5,0 3.7 L) 3.3 4.0
APPALACHICOLA 2.6 3.9 2.0 3.8 248 3.8 2.3 3.2
BISHARCK 3.2 oy 3.6 ise B 2.8 3.6 2.2 2.7
BLUE WILL 2ol 36 242 3.6 2.1 2.9 1.8 2o4
RASTON 2els 1.6 2.3 3.8 2.0 2.8 1.6 2.2
BPOUNSYTILLE 1.9 Zuls 2.5 3.9 2.4 3.6 1.8 2.8
CAPE HATTERAS 3.0 4,3 2.9 4,2 2.8 3.7 2l 1,2
CARIROU 2.8 4,0 2.6 3.9 1.7 2e5 2.0 246
CHARLESTON 246 3.8 2.2 3.7 25 3e5 2.1 2.9
COLUMBTA 2ol 3.6 2.7 bal 2ate 3.2 1.9 246
BONGE CITY 2.8 4.0 3.1 4.3 3.1 J.9 2.6 3.3
EL PARO . bet 542 3.5. &.6 3.5 4e5 3.4 4.2
ELY ' T.8 5ol 4.0 5.3 3.7 4s5 2.8 3.5
FORY WORTH 244 3.7 2.7 401 245 3.5 2.2 3.0
GRFAT FALLS 2.9 he? 345 4.0 2«3 X1 1.6 2.1
LAKE CHARLES 242 3.7 2.2 3.7 23 Tele 1.7 2.6
MADISON 2+9 4,2 3.2 .6 23 3.l 2e1 2.7
‘MEOFORD 2als 3.7 3.6 b7 2.1 2«9 8 1.5
MIAMTY . 2e b LT} ] 2.3 3.7 226 3.8 28 3.0
NASHVYYLLE 243 3.5 2.3 3.8 2.2 3.2 1.6 2.3
NEW ¥0ORX 241 3.4 1.9 3.4 200 2.8 1.4 2.0
N4 AHA 2.7 3.9 2B 4a1 245 3.3 2.3 2.9
PHOENT X 2.9 5.0 3.1 4.3 Je2 a2 249 3.7
SANTA MARIA 342 [ 2.8 3.0 2.9 3.1 246 3.3
SEATTLE 240 3.3 2.7 bot 1.5 23 «f 1.3
WASHINGTON,OC Zeole 3.7 «3 3.7 262 3.1 i.9 2.9

..



FIXED SURFAGE

TILY ANGRLE 75 N R7TMUTH ANGLE 75 D
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SPRING SUMMER FALL WINTFR
{My ApMY (1,2, 1) (5S¢0, N) (N, J.F
0 T n T n r n T

ALBUTUERAUE © 3.8 5.0 %,0 5,2 3.1 B.0 2.6 3.3
APPALACHICOLA 2.5 2.8 2.5 7.9 2.6 X4 1.8 2.7
RISMARCK 249 wai IS5 4 2.3 3.t 1.6 2.2
BLUF WTLL 2.2 3.4 2.4 3.6 1.7 246 1.6 2.0
80STON 2.2 344 2.3 3.7 Le6 2.8 1.2 1.8
RROUNSVILLE 129 3.4 2.6 4.0 % . 1. | 1.5 2.5
CAPE HATTERAS 28 - 4,1 2.9 6.3 2+% 3.3 1.9 2+6
CARIRNU 2.6 .8 2.4 3.8 Lo 2.2 1.5 2.1
CHARLESTON E-TY " TS 4 2.3 1.8 2,1 3.1 1.6 2.4
COLUMATA 2e2 3.5 20 4.0 1.9 2.8 1.4 2.1
NODGE CITY " 2.7 1.9 30 4,1 2.6 3.4 2.0 2.7
EL PASO Hel - 5.1 T.6 4,7 3.1 40 2.7 3.5
ELY 3e6 6449 ot Sk T.1 3.9 2.2 79
FORT WORTH 2.3 T+6 2.8 bl 2.2 3.2 1.8 2.5
GREAT FALLS 2.7 3.9 3.6 4,7 1.9 2.6 1.4 1.7
LAKE THAPLES ‘ 2.2 - 1.6 2.3 .8 2.0 .1 1.3 2.2
HADISON 2e6 Bed 2.1 4.5 1.9 2.7 1.6 2.2
HEDFORD 2.2 1.5 3.5 4,7 1.7 2.6 «6 1,3
MTAMT 2.5 440 24 .9 2.3 3.5 2.3 3.3
NASHVTLLE 2.2 T.b 2.1 3,8 1.9 2.9 1.3 2.0
NEW YORK 2.0 3.7 1.4 1.3 146 2.5 1.8 1.7
OMAHN 2.5 3.8 2.7 4.1 2.t 2.9 1.7 2.4
PHOENTX 3.8 4.9 3.2 4.4 2.7 3.7 2.2 3.0
SANTA MARTA 3.0 Le? 2.5 3,7 2elh 32 2.0 2,7
SEATTLE 1.8 3.1 2.6 4.0 102 2.0 .6 1.1
WASHINGTON,DD 2.3 3.5 2.2 3,7 1.3 2.7 1ets 2.1
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FIXED SURFASE

TILYT ANGLE 75 D AZIMUTH ANGLE 930 9O
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SPRING SUMRER " FALL HINTER

My A MY Waed A (Se Ny MY (D, 3,F)

n T n T 1] T D Y
ALBUQUERQUE 3¢5 L8 3.9 5.1 2e6 3.5 1.9 2.6
ADPPALACHTEOLA 2ely 3.6 245 3.9 2.0 3.1 1e0 2.3
RISMAPCK 2.6 3.8 3.3 6.6 18 2.6 1.1 146
RLUE HILL 2.0 J.2 2.0 3.4 Lol 2e2 9 {46
nnsrnhl 2!0 3'2 2.2 3!6 1-3 2-1 .a 1!"
BIONNSYILLE 1.8 3.3 2+7 [ | 1.8 3.1 1.1 242
CAPE HATTERAS 2.6 3.9 2.8 4.2 -] . 1.3 2.1
fARIANU 2.2 3.8 2.3 3.7 el 1.9 1.0 1.6
CHARLESTON 2.3 3.5 2.3 3.7 1.7 2.7 1.2 2.0
COLUMABTA 24 T.2 2.5 3.9 1.5 2el 1-0 1.7
BONGF GITY 2.4 3.5 2.9 4.1 2.1 2.9 L. 2.1
EL PASOH 3.7 o8 3.6 4.7 2.5 3.5 Zel 248
FLY 3.3 4.6 8.0 5.3 2.5 3.3 1.5 2.3
FORT WORTH 2.1 3.4 2.8 &,1 1.8 2.8 1.3 2.1
GREAT FALLS 2.% 3.6 3.2 b5 Lol 2e2 7 1.3
LAKE CHARLES 2.1 3.5 2.3 3.8 1.7 2.8 1.0 1.9
MANTISON Zels 3.7 3.0 ol 1.5 2.3 1.1 1.7
MEDFORD 1.9 3.2 3.3 445 1.3 2.2 ok 1.1
MTAMY Zoly 3.8 2+5 3.9 2.0 3.2 1.8 2.8
NASHVTLLE 2.0 3.2 2.3 3.8 15 245 «9 1.6
NEW vDRK 1.3 3.9 1.7 3.2 1.3 2% 7 1.3
OMAHA 243 3.5 2.6 Ll 1.6 2¢5 1.2 1.9
PHOENTYX 3.5 4.6 3.2 b.4% 2.2 3.2 1.6 2.4
SANFA MARIA 2.7 3.9 2.4 3.6 1.8 2.7 1.8 2,2
SEATTLE 1.6 2+9 2.0 1.8 «9 1.7 ol «?
HWASHTNGTON,DO . 2.0 3.3 2 3.6 lek 2¢3 1.0 1.6
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SPRING SUMMER FALL WINTFR

(M, A,M) (Jyde AY (5S40, D WM

] T n T ] 4] A
AL BBAUERAUE 3,8 el 4.1 5.4 2.8 3.8 2.1 2.9
APPAL ACHICOLA 3.0 4, 3 249 o3 2els 3.5 1.8 2.8
HIS”“’“GK 2+ 8 4.1 3.5 5,2 1.8 2+ 6 122 1.8
RLUE HILL 2.1 3.4 2.5 4.0 1.5 2,3 1.1 1.7
ROSTON 241 3 2.5 4.1 1ol 2.3 1.0 1.6
BROANSVILLE 2.3 3.9 3.1 4.7 1e8 3.1 £e2 2.3
CAPE HATTERAS Tl 4.7 3.6 5.0 23 3 1.6 2+6
CARIRNU 2.3 3.7 2.7 a2 1.2 2:0 1.0 1:6
CHARLESTON 2.8 3.9 2.4 4.0 1.8 2.9 1.3 2,2
coLuMala 2ets 3.7 3.3 4.8 2e8 2+9 1.2 1.9
DONGE CITY .1 " 3.8 5.1 2.9 . 947 1.7 2.5
EL PASH 442 Selt bl 5.3 2.9 3.3 2.3 3.1
ELY kN by? 3.8 5.2 2.6 3.5 1,7 2.fs
FORT WORTH 2+9 4,2 3.5 4,9 2.2 3.3 1.6 2ele
GRFEAT FALLS 2.3 3.6 3.3 4.7 1.5 243 .8 1.0
LAKE PHARLES ety .9 2.4 4,0 1.7 1.0 1.3 243
MANISON - Gl 3.5 5.1 1.6 225 1.2 1.9
MEDF ORD 2.5 3.9 4.2 5.5 1.8 2.7 -6 1.4
MIAYY 2,8 b2 2.% 4.9 2.1 3ub 2.0 3.1
NASHVTLLE 242 3.6 2.7 5.3 1.7 2,7 1.0 1.8
MEW YORK 2.0 3.3 2.3 7.8 1.5 2ol 1.0 1.7
OMAHR 2aT 4,0 3.5 4+9 1.9 28 1.% 24
PANENTX Ll 5.2 4.0 5.3 2.6 3eB 2.0 2.8
SANTA MARIA 440 5.2 Ge8 6.1 2.9 3.8 1.7 2.5
SEATTLE 2e? 2.6 7.8 5.2 12 2.1 ol 1.0
WASHTINGTON,, N 243 3.7 2.7 4.3 1.7 2.7 1.2 1.9
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FIXED SURFACE

TILT ANGLE &0 9 AZTMUTH ANGLE =75 N
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SPRING SUMMER FALL WINTE®

(M, A MY (JeJa 1) (S0, N} (DyJ,F)

n ¥ D T D T 4 ] T
AL BUDUERNUE kel 5.6 . k.2 5.5 S 2.9 3,7
APPAL ACHICOLA 3.2 b5 2.9 [ 2.3 3.9 2.3 3.3
BRISMARR(CK 2.2 LY | 4,0 Sk 243 3.1 1.7 2.3
BLUE HILL 2els 3.7 246 4.2 1.3 2.7 1.5 242
AOSTON . 2l 3.7 2.7 §.2 1.8 246 1.4 Zef
AROWNSYTILLE 2 4,0 3.1 4,86 2.1 3.4 1.5 2.6
CAPE HATTERAS 3.6 5.0 3.7 5.1 2.8 3.8 2.2 3.0
CARIBOU 2.7 4.0 2.9 bets 1.5 2.3 1.5 2.1
CHARLESTON 2.8 4,2 2.k 4.0 2.3 3.3 1.8 2.7
COLUMRTA 2.7 4,0 3,5 5,1 2ol 3.3 1.7 2.4
DOMGE CITY T ly ba7 4.0 5.3 3.1 &0 2.6 3.1
EL PaSO 445 5,7 4.2 5.4 Jo4 hels 3.0 3.8
ELY 3.7 5.1 3.9 5.3 3.3 %1 2.3 3.1
FARY WOPTH 3.1 oS 3.5 4.9 2.7 3.7 2.1 2.9
GREAY FALLS 2«7 G0 3.6 4.9 1.9 2.7 1.2 1.8
LAXE CHARLES 2.6 kel 2.4 4.0 2.1 3e3 1.7 245
MANISON 2.0 LYY 3.7 5.2 2e1 249 1.7 el
MEDFORN 248 e LS 5.7 2,2 3.1 9 1.6
MTAMTY . 2.9 hola 2.5 4.0 2.5 1,7 2.5 3.6
NASHVILLE 245 3.9 2.8 4o 2.1 3.1 1.6 242
NEW YORK 2+3 Tub 244 &,0 1.3 2e7 1.8 2.0
OMAHA 3.0 el 3.6 Sel 2«4 3.3 1.9 2.6
PHOENT X 4. 3% 5¢5 h.1 St 3.2 4al 2.6 3.5
SANTA MARTA 4.3 5,6 4,9 b2 3.5 Gale 2.3 T.1
SEATTLE 25 1.9 4.0 Sl 1.5 2:3 ) 1.2
WASHINGTON, DO ' 2sb T.9 2.9 heh 2.1 3.1 1.7 2ol
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FIXFD SURFACE

TILT ANGLE 60 D A7TMUTH ANGLE =60 D
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-SPRING SUMHER FALL HINTES

(M AyM)Y tJsJs A (SeHe N} Dy J,FY

D T D T 0 T o} T
ALBUQUERQUE 4,3 B.+6 4.3 5.6 LR 5.0 3.6 ot
APPALACHICOLA 3.3 4.6 2.9 4.3 3.2 be3 2.8 3.3
BRISMARCK 3.5 b7 4.2 5.8 2.8 3.6 2,3 2.9
ALUE HILL 2eb 3.9 2.7 .3 242 3.1 2.0 2s6
/8ISTON 2.6 3.9 2.8 4.3 2.1 3.0 1.8 2ehs
BROANSYILLE el bl 3.0 4.5 2ol 3.7 1.8 2.9
CAPE RATTERAS Z.8 Gel 3.7 5.4 4.3 2e7 3.5
CARTIADU 3.0 4,3 3.0 45 i.8 2.6 2.0 2eh
CHARLESTON ‘3.0 4,3 2.5 LY 2.6 3.7 2.3 3.1
CoLUMRPTA 2.9 4.2 3.5 5.0 2.8 3.7 2.1 249
NOOGE CITY 36 4a9 4.1 5.3 3.6 45 3.0 3.7
EL PASO be? 5.9 L,1 5e3 3.9 4.9 3.7 5.5
ELY - &0 543 4.0 Sely 3.8 be? 29 1.7
FORT WORTH 3.2 ba.b 3.5 b9 3.1 4ol 2.6 2.4
GREAY FALLS 3.8 4¢3 T8 5.1 2.3 3o 2 146 242
LAKE CHARLES 247 ha? 2.3 4ol 2o le 3.6 2.0 3.0
MADISON 3.3 4e7 3.8 5.3 2els 3.3 2.2 2.9
MEOF 0PN 3.t b4e5 bk 5.8 2.6 345 1.4 1.8
MYAMT . - 3.0 445 246 4.0 2.8 [ «0 G,1
MASHVTILLE 2o 7 4.0 2.8 Ll 2.5 hrY 1.8 245
NEW YORK 2,5 z.8 2.5 bel 2a2 T4 1.7 2ab
OMAHA a2 G+ S Tu7 5.l 28 3.7 2ake 3.8
PHOENTYX 4.5 5.7 L% 5¢ls 3.7 beb .3 4,1
SAMTA MARTIA 4a5 Gef 4,3 14 hel Sel 29 2.7
SEATTLE 2aT 4el 6,1 6.5 1.8 2.6 «8 1ot
HASHINGTON, DG 2eB 4.2 2.9 be5 2e5 3.5 2.1 2.8

aT



FIXEN SURFACE

TILY ANGLE 60 D AZIMUTH ANGLE ~%5 0

A D A R kY D S e A A A W o A B A D W A D WD A P R R A

SPRING SUMMER o FALL WINTE®R

(M A M) (J,0.4% {Se Ny MY Ny JsFY

0 T )} T D ¥ D T
- - - ——— -~ - - e 8 o - i -
ALRUTUERQUE 4.5 »8 4,2 5.5 4a5 S5 4.2 5.0
APPALACHICOLA 3.3 47 2.8 »,3 3.6 4.7 3.2 4,2
BLUE WILL 2.8 &.1 2.7 5.3 25 3.4 2.0 3,0
ANSTON i 2.8 el 2.8 4,3 2.4 3.3 2.1 248
RROHRASVILLE 2.5 4.4 2.9 " h.b 2.6 3.9 2.1 3.2
GAPE NATTERAS 4,0 5.3 3.7 5.1 3.7 LY 4 3.2 48
CARIRQOU 3.2 4.5 3.1 k.5 ‘2e1 2.9 2.5 3.1
CHARLESTON 3.1 Galy 2.0 4.0 3.0 &1 2.7 X.5
COLUMRY A LY .3 3.5 S0 3.2 L2} 2.6 3.3
DANGF CITy 3.7 5.0 4.0 5.3 hal Se0 3.5 4,3
EL PASO G.8 bel (1% § 5,3 Gets 5.“ _'Qo:’ LTS
ELY 4,2 545 b0 5.4 L) 5.2 1.5 4.3
FORT WORTH 3.3 b7 3.4 4.8 I 4.5 3.8 2.9
GREAT FALLS 3.2 445 3.9 5.2 27 3.6 2.0 246
LAKE CHAPLES 2.7 Ba2 2.3 3.9 2,7 3,3 2o 3,3
MADISON LY Ge8 3.9 S8 2.8 3.5 2.7 3.4
MEIFORD 3.2 4.6 LYY:) S.8 2.9 3.3 13 2.0
MIAMY .10 4.5 2ub 3.9 3.1 Ge o 3.5 LeH
NASHVTLLE 2.8 LTS 2.8 ol 27 3.8 Z2el Z2+9
NER YORK 2.6 3.9 245 bl 245 3o 2el LR
BLLLEY 3.3 LY 3.7 5.1 3.2 hel 2.9 3.6
PHOENTX L) 5.8 bl 5.3 4.1 Se1 3,9 4,7
SANTA MARTA 4.6 5.9 4.8 6.1 Le5 Selb L PY 4.3
SEATTLE 29 4e? 4.1 545 2.1 2.9 1.0 1,6
HASHINGTNAN, DT - 3.0 4.3 3.0 45 249 3.3 2.5 3.3
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FIXED SURFACE

TILT ANGLE KO D AZTMUTH ANGLE -30 D

T ek T e D e A AP T DD T e s W D e D g S e G WD ek o ly S N W N A AT AR TR

SPRING SUMMER FALL WINTER

("yﬁy”‘ (JIJ'A’ 'S'Oom "h-h?‘

n T i) T 1] T ) Y
ALRUQUERQUE L5 5.9 hae2 5.b 4.9 S¢9 LT Geb.
APPALACHICOLA Job 4.7 2.7 o2 3.9 1Y) 126 by
HIS"AQCK Enq 5.1 &'02 5'6 !!5 “" JQ; 3!3
BLUE HTILL 249 ha? 2.7 4.3 2.8 3.5 247 3.4
ROSTON 2e9 4.2 2.8 4.3 2,7 3.5 2.5 3,1
BROYNSVILLE 2al4 4,0 2.7 be? L4 RS § sl 3.5
CAPE HATTERAS L. Sels 3.5 5.0 el 5.0 .7 4.5
CARIAOU 3.6 We? 3.1 4.5 2,3 3.2 2.9 2.5
CHARLESTON 3.2 o5 2.4 4,1 3.3 ok 3.1 3.9
CoLUMRTA 3.1 Iy o e J.5 4,9 3,5 et 2.9 3.7
000GE CITY 3.8 Sa1 %.9 5.2 Bols Sels Le0 &8
FL PARO 4.8 €.0 3.9 Set L% ] 5.7 4e9 S.7
FLY ka3 547 bel Gl hed Se7 hei 4.8
FORT HORPTH 3.3 LT 1.3 4.7 3.7 kel 3ub &2
GREAT FALLS ' Il be8 3.9 .3 3.4 3.9 2ale 3,0
LARE CHARLES 2.7 4.3 2?2 X.8 2.9 bhe2 246 T.6
MADTSDN 3.6 5.0 3.8 5.3 3.1 3.9 Tl 3.2
MENFOPQ 3.3 4a? L5 5.8 3.2 hatl .5 2.2
MIAMY 3.0 4.5 2.2 3.8 3.4 LT 3.9 5l
MASHVTLLE 2.8 LYY 2.7 4.4 3.8 Lol Zols 3.1
NEW YNRK 247 Le0 2.5 4.1 2.8 3.7 2y 3.0
DMAHA T la [ TR 4 3.5 .0 3.5 &% 3.3 §.90
PHOENTX 4,7 5«9 3.8 5.1 he5 Se5 LY 5.2
SANTA MARTA 4.7 6.0 445 5.8 '-o.& Se8 3.9 b7
SEATTLE 3.0 U 4.0 Sats 2.3 Jal 1.2 1.7
WASHINGTON,DC 3.1 bols 2.9 L 3.2 el 2+9 3.6

89



90

FIXEDN SURFACE

TILY ANGLE &0 D AZTMUTH ANGLE -5 D

AP AP O e A S D - O A NP N D A G AR D R S A A A D AT AR DR R A% B R P MR T W G A T T R

SPRING SUMHMER FALL HINTER

(M A M) (JedeAY (Se Dy NY (B, d,F)

n T ] T 1] T n T
AL BUTMUERQUE 448 5.9 b, 5.4 5.2 6.2 5.2 69
APPALACHICOLA 3.4 La7 2.6 Wi bei 542 3.9  &,8
BISMARCK _ 4ol 5,2 4,1 5,5 1.9 A,7 3.6 &1
AaLOE HILL . 3D 43 2,7 &,2 3.8 3.8 3.0 3.6
BOSTON 3.0 4,3 2.8 %.3 2.8 3.7 2.7 3.3
BROWNSVTILLE 2.4 &0 2.6 Bai 3.0 T | 2.6 3.7
CAPE HATTERAS L.  S.4 3.4 6.9 Ga2 Se2 hel &8
CAR‘BUU 3.5 bte 3.1 k.s 2.5 3.3 3-2 3-“
CHARLESTON 3.2 4e® 2.4 4.0 3.5 %.6 3.3 6.2
coLuMBrA 3¢l &a% 3.3 4.8 3,7 4.6 .2 3.9
DONGE CITY 3.8 5.1 3.8 Sa1 5.7 Seb beb  Bal
EL PASO 4,3 6.0 3.8 5,0 S.0 6ol 5«3  Bal
ELY beli 5,8 4.0 5.3 5.2 6l 4.5 5.2
FORYT WORTH 3.3 4.7 3.1 4.6 3.9 4.9 3.7 4.5
GREAY FALLS Teb 8.9 %0 5.3 3.3 4e1 2.6 3.2
LAKE CHARLES 2.7 4.3 2.1 1.7 ol &, 3 2.8 2.8
MADISON 3.6 5.0 3.8 5.3 3.3 4e2 Job Gl
MEDFO®D Jel GaB 4.4 5.7 3 4.3 1.5 2.3
MIAMY 3.0 4.5 2.2 3.7 3.6 4.8 &2 5.3
NASHVTLLE 249  4a2 2.7 4,3 3.2 4.3 2.6 3.2
MEW YORK 248 Hed 2.5 &.1 3.0 3.9 245 3.2
OMAHA ) B.h 6.7 3.5 ka9 3.7 U6 3.6 4,3
PHRENTX LeT 549 3.7 5.0 U | 5.7 4?7 5.6
SANTA MAPTA 4,6 5,9 4.3 5 5.0 6e0 he2 5.0
SEATYLE 3.0 ha& 3.8 5.3 2.k 3.2 1.3 1.8
WASHINGTNN,NC 3.2 445 2.9 4.5 3.3 4,3 3.1 3.9
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FIXED SURFACE

TILY ANGLE 60 O AZIMUTH ANGLE 8D

SPRING SUMMER FALL WINTEP

(Mg Ay MY (3, 3,40 [S. 0, N} Dy J.+F)

n T n T 4] T n T
oyt e A . - ———— em e m e —mmT e ——————————
ALBUQUERQUE 4,7 fel 4,1 S.% Sels 6.3 Sele B
APPAL AGHICOLA 2. 4.7 2.6 bl a2 5.3 3.9 4,9
BISHERCK 4.0 5.3 441 545 el b4aB 3.7 4.7
BLUE HWILL 3.0 4.3 2.7 4,2 3. %,9 3.7
ROSTON 2.0 4,3 2.8 4,3 2.9 3.8 2.7 3.4
RROWNSVILLE 2 b0 2.5 4.0 3.1 Lale 2.7 3.A
CAPE HATYE®RAS 4.0 Soli 3.4 4.8 4.3 5.3 L. 0 4.9
CARIBOY 3.6 4.9 3.t 4.6 2.6 3.4 3,3 2.9
CHARLESTON 3.3 b.6 2.4 4o 3.5 4.7 3.k 4,3
GOLUMRTA N 3.3 4.m 37 W7 3.3 4.0
DODGE CITw 3.8 5.1 3.7 5,0 4.8 5,7 bhel .2
EL PASO 4,9 6.1 3.8 5.0 Gal Bel Sulp 6.3
FLY , 4,5 5.9 4 .0 Sk 5.3 6.2 4.6 Sut
FORT HORTH 3.3 4.6 3,1 445 3.9 S.0 3.7 4,5
GREAT FALLS 3.7 5.0 4.0 5ol 3.4 5,3 2.7 3.2
LAKE GHARLES 2.8 4.3 2.1 3.8 3.2 ks 2.9 .8
KADISNN 2.6 Se1 3.4 5,3 3.4 4,3 3.5 441
MEDF OPD 3.4 #.B body Seb 3.4 43 1.6 2.3
MIIHI : 306 405 2.2 3-7 3-' 5.6 * 5!'*
NAS"'VILLF B 2-9 '6-3 2.? 'Oa‘ 3 3 'ﬁ-" 2-? 3-'4
MEM YORK - 4.1 2.5 Ghal 3.0 3.9 2.6 3.2
ONAHA R 3.‘0 k.a 3-‘6 ‘0«8 3-8 l'll? 3.7 ['-i'l
PHOENTY S LB 5,9 3.6 4,9 o9 5.9 4eB Sa7
SANTA MARIA L S.8 4 .0 5.3 S50 6ol 4.3 Sel
SEATTLF 2,9 o3 3.7 5,2 24 3.3 1.3 1.9
WASHENGTON, DO ‘3.2 a6 2.9 4.4 3.4 Gk 3.2 3.9

oAl
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FIXED SURFACE

"TILT ANGLE -80 D AZTHUTH ANGLE 15 O

- - ammee- L T T T P T L PP T D PR L R L Ly ]

SPRING SUMMER . FALL WINTER

(Mg Ay MY C Weda Y €S+ 04N) (DedsF

D 2 0 Y 0 Y n T
ALBUQUERQUE 4.8 6.1 4.3 5.6 5, 63 5.2 6.0
APPALACHICOLA 3.l 4,7 2.7 4,2 Gel 5.2 3.8 4.8
BISMARCK 4.0 5,3 4.2 5.5 he b 3.6 4,2
BLUE WILL Zel Lol 2.7 &2 3.0 3.9 3.8 3.6
BOSTON 3.1 6.3 2.8 4,3 2.9 3.8 2.7 3.3
BROWNSVILLE 2otk UoO 246 Gl 3.1 beb 2.7 3.8
CAPE WATTERAS &40 543 3. 4.9 k,2 a2 4.8
GQRIROU 3-6 “.9 3.1 '0-.6 2.5 31“ 3.2 3.6
CHARLESTON 2.3 b6 2.5 &1 346 7 3.3 6.2
COLUMATA 3.2 45 3.3 4.8 3.6 kb 3.2 3.9
DONSE CITY 3.8 5.1 3.7 5.4 6a7  S5eB - Ga3 5,0
FL PASO 5.0 6.2 3.9 5.1 5.1 6t 5.3 6,2
ELY 4e6  Bel 4.3 5.6 5.3 6.2 .5 5.3
FORT WORTH 3.2 B,.6 3.1 4.6 3.3 4,9 3.6 4,5
GREAT FALLS T.7 5.0 4ei 5.5 3.4 ka2 2.6 3,2
LAKE CHARLES 2.8 b3 2.2 3.9 3.2 bet 2.8 3.7
MADI SON 2.6 5.1 1.4 5,3 Fob L2 T4 4,0
MEOFDRO 2.3 4,7 bl 5.7 3.2 U2 1.5 2.2
MIAMT 3ui 4e6 2,3 3.9 3.7 %3 4.2 5,3
NASHVTLLE _ 2.9 ko3 2.0 4% 3.3 43 2.6 3.4
NEW YORK 2.8 b1 2.5 &, 3.9 3.9 2.5 3.1
OManA 3.4 48 Zalkh 4.8 3.7 bt 3.6 4.3
PHOENTX 4a8 6.0 3.7 s.0 Lol 5.8 %.7 5.5
SANTA MARTA 4e5  5aT 3.8 5,1 4e8  Se7 442  SoD
SEATYLE 7.9 443 3.6 5,1 Zofe 3.2 1.3 1.8
WASHINGTON,DC 3.2 GLab 2.9 4.4 3.3 4.3 3.4 3.8



FIXED SURFAGE

FTILY ANGLE ‘60 D AZIMUTH ANGLE 30 0

T e e A o D A Ty e P A U el Y e A e ol Y e A O A R W D M TR SR W ey Ay

SPRING SUMMER FaLL HINTER

{(MyA4HY (J, 34 A [(SeNeN) (DeJyFY

0 T D T D A i} T
AL AUQUERAQUE 449 2 445 5.8 Sel 640 &9 BB
APPALRCHICOLA Tute be? 2.9 4,3 3.9 Sel 3.5 4.5
AISMARCK 4.3 53 4.3 5.6 3.8 e 3.3 3,9
BLUE MILL Z. 0 4.3 2.7 4.3 2.9 1.7 2.7 Tole
B8OSTON 3.1 .3 2.9 Gl 2.7 3.6 244 3a1
BROWNSVILLE 2.4 4,0 2«8 4.3 3.1 by 2.5 3.6
CAPE HATYERAS 3.9 5.3 3.5 Sl Lol LY 1.6 b
CAQIBUU 3.5 “.9 302 ‘0-6 Z.Q 3.2 3-3 ;l
CHARLFSTON 3.3 4.6 26 he? 3.5 4e 5 3.4 X
coLumnyta 3.1 bab Tets 4,8 Ja.ls 4e3 2+9 3,
nonNGeE CIVY 3.7 - 5,10 3.8 5.1 Gole 5e3 3.9 L
EL PASO 5.0 642 LSS 5:+% Ged 5.8 5.0 S
ELY Le? 6.0 4.5 5.9 5e0 e D 4.2 4.9
FART WHORTH 3.2 W,5 3.3 79 4 3.6 &7 1% ) 4,2
GREAT FALLS Ja? 5.0 4e2 5.6 3.2 bl Zabh 3.0
LAXE CHARLFS 28 4.3 2eb 44,8 3.1 k.3 246 3.5
MADISON 3.6 5.0 2.9 5.4 3.2 '] 3.1 2.8
MENFORD 3.2 [ %45 5.7 3.0 .0 1,3 2.1
MIAMT 3.2 6.7 2.5 6,1 3.6 Ut 4eB 5.1
NASHYTLLE 2.9 4,3 2.8 4.5 3.t o2 2eh 3.2
NEW YORK 2a0 4,4 245 4.1 2.8 .7 2.2 2.9
OMAHE kY 4.7 3.4 b9 3,5 ' 3.3 4.0
PHOENTX “19 GID 3-8 5|1 5-5 5-5 “-3 5.2
SANTA MARTA 4e3 5.6 T, T 5.8 ek Sel 3.9 L7
SEATTLE 248 4,2 3.5 5.1 242 3.0 1.2 1.7
WASHINGYON,DC 3.2 445 249 4.5 3.1 Gl 2.9 3.6

[= 2o sl Ft -l
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AL RUDUERQVE
APOAL ACHISOLA
BYSMARCK

BLUE HTLL
BOSTYN
RROUNSVILLE

CAPE UAYTERAS
CARIBOU
CHARLESTON

COLUMBIA
noogE CIVY
EL PASO

ELY
FORT WORTH
GREAT FALLS

LAKE CHARLES
MADISON
MENDFORD

MIAMY
NASHYYLLF
NEW vYNRK

OMAHN
PHOENTYX
SANTA MARTA

SEATTLE

WASHINGTON,NC

FIXED SURFACE

TILT ANGLE 60 D AZIMUTH ANGLE &5 D

----- L T P PP PR T PR RS AL L L R P L L L A

SPRING SUMMER FALL HINTER
(My A M) thed Y A5 00 N} (0,4,F)
D T o] L) D T o T
4.9 6.2 &7 6.0 he? 5.6 be3 5.1
3.3 4.7 3.0 4.5 3.6 he? 3.1 LB
3.9 5.1 4.3 5.7 3.5 b3 2.8 3.6
3.0 6.3 2.7 4.3 2.6 3.5 2.0 3.0
3.0 4.3 2.9 4okt 2.5 el 2.1 2.8
2ele 4.0 3.0 .5 2.9 4a2 2.3 3.4
3.8 6.2 3.6 5.1 3.6 4,6 3.2 be0
Jels 4.8 3.1 4.6 242 3.0 2.6 3.2
3.3 4.6 2.8 bl a2 be3 2.7 3.6
3.0 bheoly 3.5 4.9 3.1 beld 2.5 3.2
2.6 4.9 3.9 5,2 5.0 LT 3.6 .1
5.0 6.2 b.3. 5.5 ka5 5.5 el 5.3
4.6 6.0 4.8 6.l heb Se5 3.7 Lok
3.1 be5 3.4 h,8 3.3 el 3.0 3.8
3.6 4.9 4.2 S.8 2.9 3.7 2.0 248
2.8 4.3 2.6 4.2 2.9 hael 2.3 3.2
3.5 %9 3.9 LR 2.9 3.8 2.7 Jels
3.1 beS 4.5 .8 2.7 3.6 1.1 1.8
3,2 4.7 2.8 LR LFYL hab 3.6 Le7T
2.9 be? 249 4.5 2.9 2.9 2.1 249
2.7 4.0 2.5 8.0 2eB  3e9 1.9 248
3.3 4,7 2.5 4.9 3.2 el 2,9 3.6
449 6.0 4.0 5.3 4,2 Ba2 3.8 4.7
be2 545 3.8 4.9 3.9 4.9 k) 4.2
2‘6 4.0 3.5 “‘q 1.9 2.8 L]
3.1 L.t 2.9 LS 2.8 3.8 2.5 3.2
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FIXED SURFAGE

TILY ANGLE 60 D RZIMUTH ANGLE &0 DN

-y 8 e e B i e o S e 0 U B R e e A e o B

SPRING SUMMER ' FALL WINTEP

(My A, M) 034 31 AY (S,04 N 10, 44 F)

D Y 0 T 0 T b} Y
AL AUQUERDUE 4.8 6.t 4.9 6,7 4e2  Sa2 b bak
APPALACHTCOLA 3.3 4.6 3.2 4,6 3.3 bab 2,6 3.6
BISMAREK 2.7 4.9 4.3 5,5 3.1 3,9 2.3 2.9
BLUE ®ILL 2.8 kot 2.7 4,2 2,3 3.2 2.0 2.6
8nSTON 2.9  b,1 2,9 4.4 2.2 el 1.7 2.4
BRONNSVILLE 244 4.0 3.2 4.7 2.7 bl 2.0 3,1
CAPE MATTERAS 1 1 3.7 5.1 3.2 42 2.7 3.5
CARIBOU 3e2  heB 3.0 4.6 1.9 2.1 2.1 2.7
CHARLESTON 3.2 4.5 2.9 bab 2.3 4,0 2,3 3,2
COLUMBTA 2.9 4,2 3.4 4,9 2.7 3.6 2.1 2.8
DONGE CITY 3.5 4,7 3.8 5,2 3.5 Lol 2.8 3.6
EL Pw<30 5,0 6.2 8.5 5.7 4.1  Sal 3.8 4,6
ELY La b 5.8 4,9 B3 hal Sel 3.1 B
FORT WORTH Zol,  bals 3.5  #.9 3.0 &2 2.5 3.4
GREAT FALLS . DN § 4,2 5,6 2,5 3.3 1.6 2.7
LAKE GHARLES 2.8 4.3 2.8 Gok 2.6 2.9 1,9 2,9
MADT SON 3.3 4.8 3.9 5.4 2.6 3.b 2.2 2.9
ME DF BRD T 249 4.3 w4 5,7 2.4 3.3 «9 1.6
MIAMY : 3.2 4,7 2.9 4.5 E PR R 3.2 4,3
NASHVTLLE 2.8 4ot 2.9 446 2.5 3.6 1.8 2.6
NEW YORK 2.6 3.9 Z.h 4,0 2.1 1,2 1.5 2.2
DMAHA 3.2 4.5 3.5 a9 2.8 3.7 2e% 3.4
PHOENTX ‘B8 5,9 4.9 8.3 3.8 47 3.2 4.1
SANTA MARTA ) L.0 5.3 3.5 4.8 3:# Loty 2.9 3.7
SEATTLE 2ok 3.8 3.4 4.8 1.7 2.5 I
WASHINGTON, DG 2.9 . 4.3 2.9 bt 2.5 3.5 2.0 2.8
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FIXEN SURFACE

TILY ANGLE 60 D AZIMUTH ANGLE 75 D

D R A A R P ey O A D A S A R A P WA U R W W S A W S A

SPRING SUMMER FALL WINTER

My A MY 1JeJs A) €Sy D¢ N} (0,J4F}

D T n Y ] Y n T
AL RUQUERQUF CBe6 .9 5,3 6.2 3.6 4.6 2,9 3.7
APPALACHIDOLA 3.2 &S 3.2 4.7 2.9 3.9 2.1 3.1
RTSHARCK Tt b6 byl 5.5 2.6  3.% 1.8 2.3
BLUE MILL 2.6 3.9 2.6 4.2 2.6 2,9 1e5 2.2
ROSTON 2.7 3.9 2.8 lL.h 1.9 2,7 1.3 2.8
RROWRSVILLE 2«3 49 3.3 §.8 Z2e5 3.3 17 .
CAPE HATTERAS 3.5 LaB 3.7 5.1 2.8 3.8 2.1 3.0
CARIAOU 3.0 6.3 3.0 bk 1.6 2.4 1eb 242
CHARLESTON Zell Gt 2.9 4.5 2+5  3ub 149 2.7
COLUMRTA 2.7 .0 3.3 4N 2.3 3.2 te® 2.3
DODGE CITY 3e2  4a5 3.8 5.1 3.0 3.9 2.2 2.9
EL PASO 4.8 6.0 4,5 5,7 346 &b 3.1 4.0
ELY 4.3 5.6 “,9 6.3 3.6 babs 2ok 3.2
FORT WORTH 2.8 4,2 3.5 4,9 2s6 346 2.0 2.9
GREAT FALLS Tl Lok Lel Sk 2.4 2,9 1,2 1.8
LAKE CHARLES 2.7 Ge2? 2,8 4,5 2.3 3.6 1.6 2.5
MA DT SNN 2.1 b5 3.8 5.3 2.2 3. 1.7 2.%
MEDFOPN 2.7 had 4,3 5.6 2.8 2.9 T 1h
MTAMT 3.2 4.7 3.1 4.6 2.8 B.l - a7 3,8
NASHYTLLE 2.6 4.0 2.2 4.5 2.2 3.3 Lele 2.2
NEW YDORK 2.4 3.7 2.3 3.9 1.9 2.8 12 1.9
NMANA 3.0 4.3 3.4 4.8 2.4 3,3 1.9 2.6
PHOENTY Lef 5.8 b, S.% 343 4,3 2s6 3.4
SANTA MARIA 3.7 5.0 T 6.7 2.9 3.8 2.3 3.1
SEATTLE 2:2 3.6 T2 4k lole 242 6 1,2
WASHINGTON,OC 2.7 el 2.8 4.k 2.1 3.1 1.6 2.3
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3.0 bel
2o ls 3.5
2.1 2+9
1.6 2.9
1.5 Zets
242 3.5
2e3 3.3
1.3 2s1
241 3.4
1.8 247
2:% 3.3
3.8 4e0
2.9 3.8
2«1 3.2
1.5 Z2e5
21 3.2
1.8 246
1.6 245
2+ 3.7
i-u 209
1.6 2e5
1.9 2e8
2.7 3.7
2.3 3.2
1ed 1.9
1.7 2e7

WINTER
(D4 FY
n T
22 3.0
1.6 246
1.2 1.8
1.1 1.7
9 1.6
1.4 25
1.6 2ol
1t 1,7
1.6 2.3
1.2 1.9
1.6 2.3
2uly 3.2
1.5 2ok
9 1.4
1.2 2.2
1.2 1.9
»5 1.2
2.1 1.2
1.1 1.8
8 1.5
1.4 2.1
z.u Z.n
1.7 2.5
ol 1.0
1.1 1.9
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FIXED SURFACE

TILY ANGLE &5 D AZIMUTH ANGLE =99 O
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SPRING SUMMER - FALL WINTER

My A4 M) (JeJo A} (S0, N¥ (D:J.F)

n T n T Hi] T i | L)
- -—————— - — -———————— -———— - ——————— -
ALBRIQUEPRAUE 4ot 5.8 5.0 6,3 3.2 4.3 2.5% 3.7
APPALRCHICOLA 3W5 4.2 3.5 G0 2+8 3.9 2.0 3.1
BISMARCK 3.1 Le5 4.3 5.8 2.3 2«8 1.3 1.9
ALYUE HILL 2.5 3.9 2.9 4.5 156 246 1.2 1.9
BOSTON 245 3.8 3.0 4,6 1.6 245 1.1 1.7
RROWNTVILLE 2.7 bols 2.7 Sl Zel 3.5 1.4 2.6
CAPE HAYTERAS 2.9 5.5 4.2 S.8 24b 3.7 1.8 2T
CARIBOU 2e7 LT} 3.4 47 1.3 2.2 1.1 1.7
CHAR{ FSTON 3.1 .5 2.9 6,6 242 3.3 1.6 2e5
coLymarA 2.8 B,2 3.9 5.5 2e2 3.2 1.6 2e1
OnNNGE CITY 3.6 4,9 4.4 5.8 2.8 3.8 1.9 2,7
EF PASO 4.9 Hs1 Ge9 6.2 3.7 Lol 2.6 3.5
ELY 3.9 5.3 4,5 5.9 3.0 3.9 1.8 2.7
FORT WORTH 3.3 LeB hel 5.6 2+6 2.7 1.8 2.7
GREAY FALLS 247 4,1 3.9 5.3 1.6 2+5 9 1.5
LAXE CHARLES Ze8 4.5 2.8 4,6 2.0 3uh 1.5 2+5
MADISON Ts1 4.5 L.l 5.6 {8 2.7 1.3 2,0
MEDFORD 2.9 baels 4a9 6.2 2.0 3.0 7 1.5
MTAMY T3 4.9 3.1 &,7 25 3.8 ) 2.3 3.4
NASHVTLLFE 2.7 bal 3.2 4.9 1.9 3.0 1.2 2.0
NMEW ¥YNRYK 2ol 3.7 2.7 4.3 17 26 t.1 1.8
OMARY 3.1 heS el 5.5 2el 3.1 1.5 2.2
PHOENTX UYY 4 549 4,8 6.2 3.0 Lol 2.3 3.2
SANTA MARTA 4,6 6.0 5.6 6.9 3.3 4e3 1.9 2.8
SEATTLE , 2.5 . 4,0 be2 5.8 1.3 2+2 o5 1.1
WASHINGTON,DC 2+7 4.2 3.2 4,9 2e9 3.0 1.6 2.1
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SPRING SUMMER ' FALL WINTER

(Mg Ay MY (J+d,AY {S,0,M {D, J4F)

0 T n T ki) T i} ¥
—— - - - = -———— [ cmmm——— - ——————
AL AUQUIERQUE . GaT Bel 5.t 6.4 3.8 GeB 3.1 2.9
APPALACHICOLA 3.7 5.1 3.5 5.1 3.2 e 3 2,5 3.5
BISNM’CK 3.‘5 4.8 4.6 %] 2ab 3.3 t.8 2.4
BLUE HTLL 2.7 6,1 3.0 4,7 240 2.9 1.6 2.3
BOSTON 227 4.1 3.1 G0 1.9 2.8 1.4 2e1
RROAMSVILLE 2.4 4,5 3.2 5ely %7 3.8 1.7 29
CAPE HATTERAS Le?2 5.7 G448 5.9 Jei be2 2.3 3.2
CARIBOU 30 Lol 3.3 4,9 1.6 2+5 1.5 2.2
CHARLFSTON 3.3 4,7 3.0 4.7 246 3.7 2.0 2.9
COLUMRTA I.1 Leb 4,0 56 2.6 3.6 1.8 2.5
DoNsE CITY ‘3.8 5.2 446 6540 I.4 4.3 Zals 3,2
FL PATRD Se? - Bols 5.0 6.3 3.8 4.9 3.2 Laet
ELY bhe?2 5.7 heb 6.1 3.6 bLe5 2els 3.2
FORT WORTH 3-6 5.0 442 5.7 3.0 hel Zs2 3.1
GREATY FALLS 3.0 4ol el Suf Zel 2.9 1.3 1.9
LAKE CHARLES 3.0 4.6 2.9 5.8 2ely 3.7 1.8 2.8
MADISDN 3.4 4,9 443 5.9 2.2 3.1 1.8 2.5
MEDFORD 3.2 o7 51 6.5 2els 3ol «9 1.7
MIAMT Jule 5.0 2.4 b.7 248 4.2 2.8 2.0
NASHVTLLE 2+9 4.3 3.3 5.0 2a3 3.6 1.5 2.3
NEW YORK 26 4.0 2.8 4.5 2.8 3.3 1.4 241
OMAH N 3.3 4,7 4,1 547 246 3.5 240 2.7
PHNENT X 5.0 Be? 4,9 6.2 3.5 Leb 2.9 3,
SANTA MARTA 4.9 6e3 5.7 T4 3.8 4.8 25 3,3
SEATTLE 2.8 4.2 Lok 5.0 1.6 Pa5 » B 1.2
HASHINGTON,NC 3.8 bels 3.4 S.0 243 Xl 1.8 2.5
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FIXED SURFACE
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SPRING SUMNER . FawL WINTED

'“'A‘"’ l.’vaA, . 'S'O’N' (U'qu‘

D) T o T n ) D T
AL BUBNUERNUE 5.0 6.3 5.2 8.5 4.3 5.3 3.7 4.5
APPALACHICOLA 3.8 5.3 3.5 5.1 3.6 &7 3.0 4,0
BLSHARCK 3.8 5.1 ha? B2 2.9 3.7 2.3 2.9
ALIE MILL 3.0 4.3 3.4 6.8 2.3 3.2 2.0 2.7
BOSTON 2.9 4.3 3.2 4.9 2.2 3.2 1.8 2.5
BROUNSVILLE 249 4,6 1.7 5.3 2.7 ket 2.0 3.1
CAPE HATTERAS Gy 5,9 4.4 5.9 1.5 %6 2.8 1.7
CARIBNY 3.3 4.7 3.4 5.0 1.9 2.3 2.0 2.6
CHARLESTON 3.5 8,9 3.0 4.7 2.9 &1 2,6 3.3
COLUMATA 3.3 6,7 4.1 5,7 3.0 W9 2.2 3.0
DODGE CITy G4l Sub .7 6.1 3.8 4,3 3.0 3.8
FL PATO 5.4 6.7 5,0 6.3 4e3 5.3 3.9 4.7
ELY 4.5 5,9 4.8 6.2 el 5.0 3.0 2.8
FORT WORTH 2.7 5.2 4,2 5.7 3.3 4.5 2.7 3.6
GREAT FALLS 3.3 4,7 4,3  5.n 2.4 3.3 1.6 2,3
LAKE CHAPLES 3.1 4.7 2.9 4.8 2.7 40 2.1 3,2
MADISNN 3.6 5.1 G4 6.0 2.6 3.5 2.2 2.9
MEDFORY 3.4 4,9 5,3 6.6 2.7 3.7 1s1 1.9
MYAMT 3.5 5.1 T.1 0.7 3.1 Ge5 . 3.2 [
NASHYTLLE Tl 4.5 3.4 S.t 2.6 3.7 1.8 2.6
NEW YORK 248 4,2 2.9 8.6 243 33 1.8 245
OHAHA .5 4.9 B2 5.8 3.0 3.9 2.4 3.2
PHOENTX 5.2 645 4.9  B.3 bel 5.0 3o 4,3
SANTA MARTA Sel 6.5 5,7 7.1 4.3 5,3 3.0 3.9
SEATTLE T.0  bad beb  Ba1 1.9 2.8 B 1.k
WASHINGTON, OC 302 &b 3.5 5.1 2.7 3.7 2.2 2,9
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SPRING SUMMER FALL "HINTER

(M, Ayt (RFRFY Y (Se 0y N} {3y J.F)

0 T n A n ¥ 0 Al
- e e e el W A v RS D D MW D D AP AR D M D D g P NS R g b MDA WP T G e o ) D e G D e s e B R e e s sk Y N e D O A
ALAYRUEROUE T 542 646 542 646 48 S8 4.3 5.4
APPALACHICDLA LeQ Sele 3.5 Sel 3.9 LTSS el hoet
RISHA'PCK Lyl Sels ('Y be3 3.3 4ol 2.7 3.3
BLUE WILL 3.1 5 3.2 b9 246 346 243 3.0
BOSTON 3.1 LeS 3.3 b9 2459 £y 24 235
BROANSYILLE 2.9 4.6 3.6 5,3 2.9 bl 2.3 3y
CAPE HATYERAS 4B bel bl Bl 3.9 Gl 3.3 L, 2
CARIBOU 3.5 .9 3.5 5.1 2.1 Y. 2ols 3.0
CH‘QLFSYON 3!6 5-1. 3-1 u-? 3.3 “.‘0 2!' 3.7
COLIMRTA Jes Ge8 be2 5.7 3.3 b3 246 373
DONGE CITY be?2 S+6 8,7 6sl Lo Sa2 3.5 4,3
EL F’l‘SO 5.6 G-B 5.0 6.1 517 5-0 ﬁ-‘l 5.3
ELY bLe® 6a2 4,9 6.3 bhe 5.5 3.5 4,3
FORT WORTRH 3.0 5.3 b,2 5.7 3.7 48 1,1 L.3
GIEAT FALLS 3.6 540 L% 5.9 2.8 3.7 2.0 246
LAKE CHARLES 3.2 4.8 2.9 4.6 2.9 be2 2. 3.5
MA DT SNON 3e8 S5e3 b5 6.1 2.9 3.8 2%} 3.3
MENFORND 3e6 5.1 Sels 6.7 3.0 &0 1.3 2+1
MTAMY 3.5 Se? 3.0 L.? 3.4 «8 3.6 L.8
NASHVTLLE 2.2 b.8 3. 5.1 29 Wl 2e1 2.9
NEW YNRK 3.9 Goly 3.0 .7 2.6 3,6 2.1 2.8
CMAHA 3.7 Sl 43 5.8 3.3 4.3 2.9 3.6
PHOENTX -39 6.7 4,9 Ba3 hal Se L P34 4.9
SANTA MARTA 5.% Be? 6.7 7.0 o7 Se? 345 b.&
SE“TTLE 3;& kqs '4-6 ﬁ!i 2-1 3'“ 1|° 1-6
HASH INGTON, OO0 I 4 4e8 3.5 542 3. hel 245 3.3
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FIXED SURFACE
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SPRING SUMMER FAaLL HINTER

(Mg AgMY) = {JeJeAY (SeOe N} €0y J4FY

n T 1] T n T o) T
D et e e e L L L L T P T D S
ALAUNVERNVE - 5.3 67 5.2 6.6 2 6e 2 L[99 ] 5.6
APPAL ACHTCOLA 4,0 5.5 3.5 5.1 ka2 Sale 3.7 .7
BISMAPCK - be?2 5.6 4,9 6.3 3.6 45 3.1 3.7
RLUE HILL 3.3 4.8 1.2 4.9 2.8 3.8 2.6 3.3
ROSTON 3.3 4.6 1.3 5.0 2.7 3.7, 2.4 3.1
RRIOUNSVTILLE 2+9 4o B 3.5 B.2 3.1 &9 245 3,7
CAPE HATTERAS 4e6 6.1 baols 5.9 8,2 Se3 348 4B
CARIROU 3.7 5.1 3.6 5.1 223 3.2 2.7 Jeb
CHARLESTON Y4 Se2 3.1 b.8 35 &7 3.1 4.0
COLUMBTA 3.5 4.3 4.1 5.7 3.6 ke B 2.9 3.6
DODGE CITY a3 5.7 47 6.1 4ot 5,6 3.9 4,7
EL PASH S.7 6e9 5.0 6.3 S5e1 6.1 4.9 G.8
ELY 4.9 Gale 4.9 6oty 58 5.9 4.0 4.8
FORT WORTH 3.9 5.3 8,1 $.6 3.9 Se1 3l 4.3
GREAT FALLS 3.8 Se2 4.6 640 3.1 4.0 2.2 2.9
LAKE CHARLES 3.3 4e9 2.8 4.5 Ja1 be5 2.7 3.7
MADISON 3.9 S.b L,6 Be1 3.2 &1 3.0 3.7
MEOFD9N 3.7 5.2 Sl 6.7 3.3 4o 3 1.0 242
MEAM T ) 2,7 5.2 3.0 446 3.7 5.0 . LY ) 5.2
NASRVTLLE 3.3 4.7 I.5 541 3.2 43 2.k 3.2
NEW YORK Tl 4.% 3.0 4.7 249 3.8 243 3.0
OMAHA 3.8 5.2 4.2 5.8 3.6 he 5 3.2 3.9
PHNENTX 5.5 6.8 4.8 be2 b8 5.8 Lol 543
SANTA MARTA Bels 6.7 5.5 6.9 5.0 6s0 3.9 LB
SEATTLE 3,2 L 4.5 6.1 2.3 3.2 1.1 1.7
WASHTINGTON,DC 3.5 LT 3.5 5.2 3.3 4e3 2.8 3.6

.
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FIXED SURFAGE
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SPRING SUMMER FALL WINTEP
(Mg AgH} (JyJd. A (S, Qs WY {DyJoFF
0 T o A n T n T
g A o e P o i o o 0 i e o - e T a4 o > W o o -
AL BUQUERNVE ) Sals 648 S.3 646 Sels Ee 5 5.1 5.9
APPALACHICOLA hel B.5 3.5 5.1 bele 525 3.9 4.9
RISMARCK 4,3 547 4,9 6ol 3.9 4,7 3.3 T.9
BLUE WHTLL : 3l 4.7 3.2 4.9 3.0 353 2.8 3,5
AOSTON Tels 4.7 3.4 5.8 249 3.3 2.5 3.2
BROWMSYILLE 3.0 u.6 3.5 5.t 3.3 Ua7 2.7 3.8
CAPE HATTERAS Y 6.2 hoh 5,9 [ €.5 3.9 4.8
CARYBNU : 3.8 5.2 3.6 5.2 245 3.4 3.4 3.6
CHARL¥STON 3.8 5e3 3.1 9. ] 3.7 4,9 3.3 4,2
COLUNRYA 3.6 5.0 4.1 E.7 3.8 4.7 3.1 2.8
DODSE CITYy Loty 5.7 ho? 6.1 4e8 .8 442 4,9
EL PASO 5.8 7.0 5.4 6,2 5.5% 6.3 5.2 B.1
ELY Sl 65 5.0 f,.& 5.3 62 4.3 5.1
FORT WORTH 3.9 5.3 L.t 5.8 Gal Ss2 3.6 k.5
GRE&‘- FALLS 349 - 5+3 Le7 f.1 3. .2 2ol 3.0
LAKE CHAPLES : 3.3 449 2.8 4,5 3.3 4o 2.8 3.8
MADISON 4.0 5.5 La.b 6.2 Ly 43 3.2 3.9
HEDFORD 3. B 5.3 Sate €a7 3.0 LY 1.5 2.3
MIAMY 3.7 5.2 3.0 4.6 3.9 Sed Le2 Selt
NASHVILLE kR a8 3.4 S.1 3.4 L5 2.5 3.3
NEW YORK 3.2 LY 7 3.0 4.7 3.3 be 2els 3.1
OMAKR 3.9 5.3 4.2 5.7 3.8 W7 Iub G2
PHOENTX 5.6 6.9 4.8 6.1 Sed Bel 4.7 e b
SANTA MARTIA Subs 6.7 5.3 BT Se2 Ba2 4a1 Sel
SEATTLE .33 be? 4,5 6.0 24 3.3 12 1,8
HHSHINGTGN'DG 3-6 500 395 502 3‘[0 "ns 3-0 3.8
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FIXED SURFACE

TILY ANGLE &5 D AZIMUTH ANGLE ao
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SPRING SUMMER "~ FALL WINTER

M, A, MY . 11+ J4.AY (S« 0, NV (0, 9,F}

o T 0 T )] T D ¥
o e e kom0 8 B ek b 2 2 e 2 1 e R
AL BUDUERQUE 5.5 B.9 5.3 6.7 5.6 6.5 5.2 6.1
APPALAGHICOLA 4,1 5,5 3.5 5.1 4.5 5.6 3.9 5.0
BISMARCK boett 5.8 4,3 6.4 %.0 hed ol 4,0
ALUE HILL 3.4 LB 3.2  %.9 3.1 &g 2,9 3.6
ROSTON 3ot o8 3.k 5.0 3.0 1.9 2.6 3,3
AROHNSVILLE 2.9 4.6 3.5 5,1 . S 2.7 1.9
CAPE HATTERAS 4e7 Bt Lo 5.9 4.5 5.5 8,0 4,8
CARIANY 3.9 5.3 3.6 5.2 2.5 3.4 3.1 2,7
CHARLESTOM 3.9 5.3 3.2 4.8 3.8 5.0 3.3 4.3
COLUMATA 3.6 S.1 4,1 5.7 3.8 &.8 3.1 3,0
NONGE CITy bels 5.7 heb BB 4.9 5.8 4.2 5.0
EL PASD 5.8 7.1 5.0 6.3 5.4  Ba5 Sele 6,3
ELY Se2 Bab 5,1 5.5 545  Baly hee 5,2
FORT WORTH 3.9 5.3 &.0 5.6 “.1 5.2 1.7 L%
GREAT FALLS : 4,0 5,k 4,8 6.2 34 bl 2.5 3.1
LARE CHARLES 3.3 509 2,9 4.5 kPR &a T 2+8 3-9
MADESON el 5.6 4.6 6.2 3.5 5.3 3.3 el
MEDFORD 3.8 5,1 S 6T Fel  Leb 1.5 2.3
MIAMT 3.8 5,3 3.0 4.7 4.0 5.3 4,3 5.5
NASHYTLLE _ k1% " | 3.4 5.1 3.5  beS 2,6 3.4
NEW ¥YNRK 3.2 Ba6 3.0 4,7 To1 i 2.4 3,2
D”‘H“ 309 503 ‘h? 507 3.5 '0!8 3'5 "13
PROERTX 5.7 B9 4.7 6.1 51 6a1 4.8 5,6
SANFA MARTA : 5.3 6.7 5,14 6.5 542 6.2 4e? 5.1
SEATTLE 3.2 4.7 o 5,9 2.t 3.3 1.2 1.8
WASHTINGTON, DO 3.7 5.1 3.5 5.2 3.5 4.5 3.4 3,8

.t
b
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(".Aq") ‘J'J'A‘ ‘S|O|Nl ‘OOJ'F‘

o T n T 0 T D T
WP R LA S ey A D DA R AR RN WD NP R NS AU SN S - S W A A U WD A e W i db W oh Py ol SRR AR D AR O W AR PR W SRR AW W
AL BUDUBERQUE Se6 7.0 544 6eB 5.5 65 LT 6.0
APPALACHICOLA hel 5.5 3.6 5l ok L 7% ) L 1Y) 4,9
BISMARCK Lol 5.8 4.9 G.b kol %, 8 3.3 3.9
BLOE wWILL 3. 4.8 3.2 4,9 3.0 bel 2.8 3.5
BOSTON T4 4.8 3.4 5.0 2.9 3.9 245 3,7
RROANSYTLLE 249 4.6 3.5 5.1 3uh %8 2.7 3.9
CAPE HATTERAS 4y 6.1 b,k 5.9 bhels 505 1.9 “.7
CARIRBOU 3.9 53 3.7 5.2 2eB Ta ks 3.8 3.6
CHARLESTOM 349 Ge3 3.2 4.9 3.8 5,9 3.3 Ge2
COLUMBTA 3.5 5.0 bol 5.6 3.7 be? 3.1 r.8
0aNGE GITY 4,3 5.7 b,k 6.0 4.8 5.7 kal 4.9
EL PASO .9 Tt 5.0 6e3 Se3 Balp 5.3 6,2
FLY Se2 Be7 542 6.7 Sal L% Ge3 Bl
FORT WORTH 3.8 5.3 Bel 5.6 4e) Be2 3.6 L.5
GREAT FALLS 4.0 Selt a8 6,2 3.4 e 2 Zel 2,0
LAXE CHASLES 1.3 5.0 3.0 4.7 3.6 &7 . 2.8 3.8
MADI SNN Gl 5.6 L9 3 6.2 I be 3.2 3.9
MEDFORD 3.8 5.2 5.3 6.7 3.3 4,3 1.6 242
MIAMY 3.8 Sels 3.2 4.8 bel 5.3 4.3 S.4
NASHVILLE 3ok 4.8 3.5 5.2 3ets 4e 5 245 3.4
NEW YDORK z,2 Le6 3.0 4,7 3.1 bel 2.4 3.1
Q4AHR 3,9 5.3 S | 5.7 3.7 he? 3.5 6,2
PHOENTX S.7 Be9 4.8 6.1 5.0 6ol 4.6 o5
SANTA MARTA 5.2 6.6 9 6.3 5 6,0 4e1 S.0
SEATTLE 2,2 b6 4,3 5.8 2.4 3.2 1.2 1.8
WASHINGTON,NC 3.7 Sed 3.5 5,2 3eb 4.5 3.0 3.8
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FIXED SURFACE
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- SPRING SUMMER " FALL WINTER

‘"'A'“, quJ'A' (S’ﬂ’N' (D'J!F'

3] T n T n r ] T
ALAUAUERAUE 8.6 7.0 Se6 6«9 523 6.3 4.8 5.7
APPAL ACHICOLA Lbel S5 3.7 5.2 ba?2 Sab 3.6 4.6
BISMARGCK 4.3 5.7 4.9 Gk 3.3 4eb 3.1 3.7
ALUE HTLL 3ol 4.8 3.2 4.9 2.9 3.8 2e6 3.3
AOSTON 3.4 4.7 I.& 5.0 2.8 3.7 2s s 3.t
APOUNTSYILLE 2.9 4.6 3.6 5.3 3.3 be7 246 T.8
CAPE HATTFRAS 4.5 640 Lty 5.9 LYY S5e2 3.6 4.5
CARIBOU 3.8 5,2 3.7 5.2 2.4 3.3 2.8 3.6
CHARLESTON 3.8 543 3.3 5.0 3.7 Le8 3. .0
coLUMRTA 3.6 6.9 4.1 5.6 3.5 45 2.8 3.6
DONGE CITY 4.3 5+6 Leh 6.0 be5 S5 3.8 4,6
EL PASO 5.9 Tet 5.1 6. 5.1 Be2 S.8 5.9
ELY 5-2 6-7 5.‘0 6-8 502 6.1 ‘iai L,9
FORT WORTH 3.7 5.2 4.1 5.6 3.8 Sel 324 5.3
GREAT FALLS 4.0 5. h.8 6.3 3.2 ol 2.2 2.9
LAKE CHARLES ‘ 3.3 Lhed 3.1 4,8 3.3 beB 2.6 3.6
MADISON 40 548 79 9 6.2 3.3 AKal 3.0 3.7
MEDFORD 3.7 5.1 5.3 6.7 3.1 L% 1.3 2.1
MIAMT 3.8 Sels 3.3 4.9 3.8 Se2 4ol 5.2
MASHVILLE 3.3 4.8 3,5 5.2 3.3 be 4 2als r.2
NEMW YORK 3.2 4.5 3,0 4.7 2.9 3.9 2.2 2.9
OMAHA 3.8 5.2 G.1 Seb 3.6 4,5 3.2 &.0
PHOCNTX 5.7 6.9 4,8 6.2 4.9 5.9 Lol 5.3
SANTR MARTA 51 -9 4.7 6.1 be7 5.7 3.9 &.7
SEATTLE 3.1 L5 4,2 5.7 242 3.1 1.1 1.7
WASHINGTON,DC 3.6 S.0 3.5 5.2 3.2 &3 2.8 3.6
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SPRING SUMMER ' FALL WINYER

My AyMY [Ss35A) (Sy 04 NI 0y J,F)

n T 0 T D T 0 Y
P S S W S W P A WP A A D D WD ey S e et el b e A D o S AP P S A e W - - - - - -
ALRUQUERQUE 5.5 649 5.7 7.0 4,9 6,0 4.3 5.2
APPALACHICOLA 4o 5.4 3.8 5.3 3,9 Sl 3.2 4.3
ATSHARCK 4,2 5.5 4,9  B.b 3.5 4.3 2.7 2.3
ALUE HIW 3.3 4.7 3.2 4.9 2.7 L 2.3 2.0
ASTON 3,3 4.7 3.4 5,0 2.6 3.5 2.1 2.1
BROWNSYTLLE 2.9 4.5 3.8 5.4 3.2 B T T
CAPE HATTERAS 4. 5.9 Lo 5,9 2.9 4.9 .3 4.4
CARTANY 3.7 . 5.1 3.6 5,2 2.2 3.1 2.5 3.1
CHARLESTON 3.8 5.2 T4 5,1 Zeh  Gub 2.9 3.7
COLUMRTA 3.5 4.8 k.0 5.6 3.2 4,2 2.5 3,3
DODGE CITY 4al 5.5 4.6 6, Be2 5.2 Zal 4,2
£EL PAS0 Sef  Tat 5.3 6.5 448 5.9 4e5 5.4
ELY 5.2 6.6 5.5 7.0 4.8 5.9 3.6 4,5
FORT WORTH 3.6 5.1 4.2 5.7 346 Ga7 3.0 3,9
GREAT FALLS 3.9 5.3 5.8 6.3 2,9 I.8 2.0 2.5
LAKE CHAPRLES 3.3 4.9 3.2 %.9 3. Gt 2.4 3.4
MA DL SON 2.9 5.4 4,6  R,? 3.0 3.9 2.6 3.3
NEDFORD 3.5 5.0 5.3 6.6 2.9 3.9 1,1 1.9
MIAMT 2,8 5.4 3.6 5.1 3.7 S 3.8 4,9
NASHVILLE 3.3 4.7 3.5 5,2 . 3.1 #2 2.2 3.0
NEW YORK Tel bt 2.9 4,6 2.7 3.7 1.9 2.6
oHAHA ' 3,7 5.1 4.1 5.6 3.3 %2 2.9 .6
PHOENTX 5.6 B49 4.9 6,2 4.5 5.5 3.9 4,8
SAMTA MARTA 4.9  E.3 L6 6.0 4.3 5.3 3.5 4,3
SEATTLE 2.9 bt 4,1 S,k 2.0 249 1.0 1.6
WASHINGTON,NC I.5 4.9 .5 5.2 To0  Ged 2.5 3,2
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FIXED SURFACE

TILY ANGLE &5 O AZIMUTH ANGLE 60 D

P D D D S e R D e A WS A AP A A A R A S A R 0 o e e A R A W R R TR SR R e

SPATNG SUMMER FALL WINTEP

(Ms A MY {J.J,8Y (S 0s N} (D4 JsFY

0 T D L] 0 T D T
AL AURUERNUE Sels 6.8 5.7 7.1 45 5.5 3,8 L,6
APPALAGCHICOLA 3.8 5.3 3.8 5.4 3.6 L7 2e8 3.8
BISMARCK G.0 5.3 4.9 6.3 3.1 8.0 2.3 2.9
SLUE WILL 3.1 5 ol 4.8 2ale Bale 2.0 2.7
BOSTON 3.2 45 3.3 5.0 2.3 3.2 1.8 2ok
RROWNSVILLE 2.8 4.5 3.9 535 3.0 bel 2.1 3.3
CAPE HWATTERAS 4,2 5.7 Gels 5.9 3.5 LB 2,8 3.7
CARTROU 2.5 4.9 3.5 S.1 2.1 2.8 2.1 2.7
CHARLESTON 3.6 5.1 3.4 5.1 3.1 4.3 2ale 3.3
CoLuMAeIA 3.2 k.7 .0 5.5 249 3.9 2.1 2.9
nanGeE CITY 3.9 5.3 4.5 5.9 3.7 8.7 2.9 3.7
EL Pl%ﬁ 5-7 6'9 5-3 R 605 '{il’ 515 ‘l.u Illg
ELY 5.0 Bals 5.6 7.0 Galr 543 3.1 3.9
FORT WORTH 3.5 bh,9 4.2 5.7 3.2 boly 246 2.5
GREAT FALLS 3.7 541 LB o2 246 3.5 1.6 23
LAKE GHARLES 3.2 4e8 3.3 5.0 2.9 4,2 2.0 3.1
MADISON Rk 4 5.2 b5 6a1 2.7. 3.6 2.2 2.9
MEDFORD 3.3 he® 5.2 6.5 246 3.5 3 1.7
MIAMTY 3.8 5.3 3.5 5.2 3l 4,7 3.4 4,5
NASHVTLLE 3.2 4.6 3.5 5.2 2+8 3.9 1.9 2.7
NEH YORK 2.9 4.3 2.9 4.5 2.4 3l 1.5 2.2
OMAHY 3.6 5.0 LY 5.6 2+93 3.3 2.5 3.2
PHOENTX 545 647 b9 5.2 4.1 5.1 3.4 4.3
SANTA MARTA 4.7 6.1 L) 5.8 3.8 e B 3.0 3.9
SEATTLE 2.7 Ge2 3.9 5.5 1.8 2.7 o8 1.4
WASHINGTON, DT 3.3 be? 3.4 5.1 27T 3.7 S | 2.9



FIXED SURFACE

TILY ANGLE 45 D AZINUTH ANGLE 75 D

A o D D D D D D e b W b o e R e e o R o e e o 00 SR D D R D R W R Y R o

SPRING SUMMER FALL WINTER

My Ay MY {Je e B (Se0eN) Ny 1.7y

n T o] T D T n T
AL RUQUERAUE 5.2 645 5.7 7.1 4.0 Sed b % S 1Y
APPALACHICOLA 3.7 a1 3.3 Baly 302 LTY ) 20" KL
BYSHAPCK TaT 5.0 4.7 6.1 2.7 3.5 1.8 2.0
BLOE HILL 3.0 4.3 3.0 4e7 2.1 3.0 1.6 2,3
ROSTOM 3.0 4.3 3.3 k.9 2.0 2.9 1ol 2.1
RROWNTVILLE 2.8 4e 5 3.9 545 2.7 Uo} 129 3.0
CAPE HATTERAS TN 5.% 4.3 5.9 3.1 G.1 2,3 3.2
cARIADUY 342  U.b 3.4 6.9 1.7 2.5 1.6 2.3
CHARLESTON 2.5 4,9 T, B.q 2.8 3.9 2.8 2,9
COLUMRTA 3.1 4.5 3.9 S.b 2.5 3.5 1.7 2.5
nONGE GITY T.7 5.1 het 5.8 3.3 4,2 2.3 3.1
EL PASOD G5 6.7 5.3 haeb 3.9 S.0 3.4 L, 2
ELY 4.7 6 5,5 T.0 3.0 4,7 2,5 3,3
FORT HORTH 3.3 4.8 4.2 5.7 2.9 40 2.2 3.1
GREAY FALLS 2.4 4,8 4,6 640 2.2 3.1 1.3 1,9
LAKE NHARLES 2.1 b7 3 5.0 2.6 3.9 1.7 2.7
MADTISNN 3.5 4,9 Wt B0 7.3 3.2 1.8 2,5
ME DF YO 2.1 b.® 5.0 6.3 2.2 3.2 o7 1.5
MIAMY 3.7 5.3 3.6 S.2 2.1 [P 2.9 4.1
NASHVTLLE 3.0 hob T4 B2 245 3.5 1.5 2.3
NEW YORK 2.7 4.t 2.7 bale 2.1 3.1 1.3 2.0
DMAHA I.b k.8 1.9 5.4 2.5 3.5 2.0 2.7
PHOENTX 5.3 6.5 4.8 6.2 3.6 4.7 2.8 3.7
SANTR MARIA Lok 57 4.3  5.% 3.3 4,3 Z.h 3,3
SEATTLE 245 3.9 3I.T 5.2 145 N 6 1.2
HASHINGTON,OC 3,1 4,5 2.3 5.0 243 3.3 1.7 2.4
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FIXED SURFACE

TILY ANGLE 45 D AZIMUTH ANGLE 93 D

- o S . W T A A AR A A A o D A A D AR WS OW W N W e R o o e ol e okl e

SPRING SUMMER ' FALL WINTER

(M, A, M) (Je dy 2D (Ss Oy N} (D 3,7

D T D T 4] T 1] T
AL BUAUVERQUE 4,9 6.2 5.6 7.0 3.4 [ ™4 2.5 3.X
APPALRCHTICOLA 3.5 4.9 3.8 5.3 2.8 3.9 1.9 2.9
HISHI‘RGK 3.3 ﬁ.? '0-'0 5.9 2.2 3.1 1.’ 1-9
ALUE HILL 27 a1 2.9 4,5 1.8 2.7 1.2 1.9
ansSTNN 2s7 41 3.1 b7 1.7 2eb 1.0 1.7
AROHNSYILLE 247 el 3.0 5.6 2% 3.8 1.5 2.7
CAPE HATTERAS 3.2 5.2 H,2 5.7 2¢6 3.7 1.8 2.7
CARIBOU 2.9 4.3 3.2 8.7 1.4 2.2 1.2 1.8
CHlQLESTON 3.3 .7 3.3 Sel) 2els 1.5 1.6 2.5
COLUMBIA 2.9 4.3 3.7 5.3 Zel 3.1 1.3 2.1
DODGE CITY Ja b L 4,2 5.7 2+7 2.7 1.8 2.6
EL PARD 5.2 Goly 5.3 6.5 3.4 be 5 2.7 3.6
ELY : Lol 5‘6 Sl 6.8 3.2 &2 2.8 2.8
FORT WORTH 3.1 4.5 Lot 5.6 2eS 3.5 t.7 246
GREAT FALLS 3.4 4.5 4.3 5.8 1.8 2.7 9 1.5
LAKE CHARLES . 2.0 he6 3.3 5.0 2.3 3.6 1.4 20
MANISON 3.1 he b h,2 5.8 1.9 2.8 1.3 2.0
MEDFORD 248 4.3 b5 6.1 1.8 2.8 5 1,13
MTAMT . 35 5.1 3.6 5.3 27 hel 244 3.6
NASHMYTLLE 2.8 442 3.3 5.4 2.1 3.2 1,2 2.0
NEM YORK 245 3.9 246 4.3 1.8 2e7 +9 1.7
OMAHA 3.1 4,5 3.7 5.2 2.1 .1 1.5 2.2
PHOENTX Se0 6e2 h.8 6.4 3.1 LYY4 2.2 3.1
SANTA MAPTA hal L) 4.1 5.5 2.7 3.7 1.9 2,8
SEATTLE 2.2 3.7 3.5 5.0 1.2 2.1 5 1,1
WASHINGTON,DC 2.9 4.3 3.2 6.8 1.9 3.0 1.3 2.0
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FIXED SURFACE

TILT ANGLE -30 0 ATTMUTH ANGLE -390 D

SPRING SUMMER FALL WINTER

(Mg Ay MY (deds ) (Se0.N) (3,3, F)
n T n T D T D T
T I " D e P AP AN M YR WE M M A D DN G WD N R U S w0 YR AN ORI  AR AR AD N AR A S Y M W N D W R R AN W e W
AL RUDVERQUE S5e0 Bels 5.7 7el 3.6 Le B 2.8 35
APPAL ACHICOLA 4,10 545 449 SaT 3.1 4.3 2.2 3.1
BISMAPCK 2.4 4.8 Lo fa 261 3.0 1.3 2.0
BLUE HILL 2.8 4e? 3.2 5,0 1.8 2,8 1.3 2.0
R3ISTON 2.8 4,2 3.4 a1 1.7 2.7 1.1 1.8
BROWNSYVILLE 3.1 4.0 4.3 6.0 2ols 3.9 1.5 2.8
CAPE HATTERAS Lot 5+9 b.8 Boh 2.9 4.0 2.0 2.9
CARIADU 249 L 3.5 5.1 Lels 2.3 1.2 1.8
CHARLESTON 3+5 5.0 34 5,2 2e5 3.7 1.7 2.7
COLUM®BTA T.2 4.6 be3 6.0 Zols Je te5 2.3
DODGE CITY t. 0 Sak 5e0 6.l 3.1 bl 240 2.3
EL PATO 5.5 6.8 5.6 Ta0 3.6 47 2.8 3.8
ELY 4.3 el 5.1 6.6 3.3 He2 2.0 248
FORT WORTH 3.7 .2 4B 6.2 2.8 LT 1.9 2.9
GREAT FALLS - 3.0 L ¥y LA 5.9 1.8 2.7 1.0 1.6
LAKE GCHARLES 3.2 4.9 . G 2.3 3.7 1.6 2.7
MADI SNN 3.4 4.9 4.6 6.2 2.0 2.9 1.6 2.1
MEDFDORD 3.3 4.8 5.5 6.9 2.2 3.2 o7 1.5
MIAMT 3.9 Seb 3.6 5.3 4 2 2.5 3.8
NASHVILLE 3.0 L.% 3.7 Bl 22 .3 1.3 21
NEW YDRK 2e7 Haet 3.0 8 1.3 2.9 1.1 1,9
DMARA .t 4.9 bals 6.0 3.3 1.6 243
PHOENTYX .3 heb Sels 6.9 3.4 4a 245 Jeb
SANTA NWARIA S.1 6.5 6.2 7.6 3.6 4.6 21 3.0
SEATTLE 2.7 bLe 4.6 6.2 2.3 5 1,1
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FIXED SURFACE

TILY ANGLE -30 0 AZIMUTH ANGLE -75 O

- - - I D P o P D D Y Y D AP -- - - e e T om - -

SPRING SUMMER © FALL WINTER

LMy A4 M) (Jrde ) 1Sy Qs (0, J,F?

D Y ) T ) T 0 T
AL BUBVERQUE Se2 6.7 5.8  T.2 $.0 St 3.1 4.0
APPALACHTCOL A 4ol 5.6 kel 5.7 3ol Geb 2.6 3,7
RYSHARCK 3.7 5.1 5.0 6.5 2.5  3eb 1.7 2.3
ALUE MILL 3.0 bl 3.4 5.1 2.4 3.0 1.6 2.3
ROSTON 3.0 Lol 3.5 5.2 2.8 3.0 1.5 2s1
BRANNSYILLE 2.2 4.9 4.3 6.0 2.6 hei 1.8 3.0
CAPE WATTERAS 4eb 6ol %.9 6,5 3.3 Gel 2. 3.3
CARIBOU 3.2 4.7 3.6 5.2 1.6 246 1.5 2.1
CHARLESTON 3.7 5.2 3.5 5.2 2.8 &l 2.1 3.0
COLUMBIA ENEEE Y. %.5 6.1 2.7 3.7 1.8 2.6
DODGE CITY 4e2 S.8 5.1 6.6 3.5  B.5 . 244 3.2
EL PASO 5.7 7.0 5.7 7.0 4a1 S.1 3.3 4,3
ELY 4e6  Bel 5.3 6.8 3.7 Wl 2.5 3.3
FORT WORTH 3.9 5.4 &, 7 6.3 3.l &3 2.3 3.2
GREAT FALLS T3 B,7 4.6 6.t 2¢1 30 1.2 1.9
LARE CHARLES T.b 5.0 3.3 5.4 2.6 3.9 1.9 2.9
MA DI SON 3.6 5.2 4.7 6.4 2.3 3.2 1.8 2,5
METF 6oNn 3.5 5.0 S.7  T.i 2.5 3.5 W9 1.7
MIAMT : : 3.9 5.5 3.6 5.3 Jel  4e5 2.9 6.1
NASHVTLLE : 3.2 4.7 3.7 5.5 2.5 3.6 15 2.4
NEW YORK 2,9 4,3 3.2 4.9 2.1 3.t 1.6 2.2
DUMAMRK 3.6 5.1 “‘q B.1 206 3!6 20ﬂ 2.7
PHOEMTX 5.6 6.8 5.5 649 3.8 4.9 3.0 3,9
SANTA MARTA 5.k 6.8 6.3 T.7 4e0  SeD 2.5 3,5
SEATTLE 2.9 4.b 4.7 6.3 1.6 246 6 1.2
HASHINGTON,DC 2.3 4.8 3.8 5,5 2.5 35 1.8 2.6
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FIXED SURFACE

TILY ANGLE 30 O AZIMUTH ANGLE =60 O

et R T L - - > o o D A AR AN T I W R P W e

ALBUQUERQUE
APPALACHICOLA
BISMARCK

BLUE HILL
BOSTON
BROINSYTLLE

CAPE HATTERAS
CARIROU
CHARLESTON

coLumnata
DONGE CITY
EL PASO

ELY

. FORT WORTH

GREAT FALLS

LAKE CHARLES
MADISON
MEDF 0PN

MIAYY
NASHVTLLFE
MEW YORK

OMAHA
PHOENTYX
SANTA MARTA

SEATTLE
WASHTNGTDN,DC

SPRING SUMMER ' FALL WINTER

M, A4M) €J,Jd,0) (S+0,N) 10, J,FY
D T 0 T D T 2 A
Sela 6+9 5.9 7.3 o le 8.5 3.6 h-s
‘0-3 5.5 ‘I-ol 5.7 3‘7 "'9 3!“ "lu
L.0 Sely 5.1 6.6 2.8 3.7 2.2 2.7
3.2 Web 3.% 6.2 2.3 3.3 1.9 2.6
3.2 La6 3.6 503 2-2 3‘2 1'7 E'l.
2.2 5.0 4.3 6.4 2.8 bel 2,0 1.3
L.R 5.3 5.0 646 3.6 4.7 2.8 3.7
T4 4.9 3.7 Sl 1.9 2.8 1.8 2.5
3.8 5.3 3,5 5.3 3.1 he3 2ule 3.3
3.5 5.0 4.5 6.2 3.3 bel 2.1 2.9
bLaly 5.8 5.2 6,7 1.9 4.9 2.9 3.7
5.9 Te3 5.8 7.1 hels 5¢5 3.8 4,8
4.9 ek G.b 6.9 be2 Set 249 3.7
LYY 5.5 4.7 6.3 B 46 2.6 3.6
3.5 5.0 L] 6.3 2ot 3.3 1.5 2.2
T8 5.1 3,3 5.1 he? 2ot 3.2
3.1 Sob 4.9 6.5 26 3.5 2.1 28
3.7 G.2 5.3 T.2 2.3 3.8 1.8 1.9
Lol 5.6 3.8 5.3 3.3 4.7 3.3 ka5
3.3 4.8 3.3 5.6 2.7 3.9 i.8 2.6
3.0 4e5 3.2 5.3 2ets Jele 1.7 2als
3.8 5.2 4.6 642 3.2 s.0 2.3 3.1
5.8 7.0 5.6 7.0 be2 5.3 Il Yol
545 7.0 6.3 7.7 Gelt Se 2.8 3.9
3.1 4.6 LY. ] Gols 1.8 2.8 8 1.k
3.5 5.0 3.9 5.6 2.7 3.8 2.1 2.9
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FIXED SURFAGE

TILY ANGLE 30 D AZIMUTH ANGLE -%5 O

T D G5 5 S W 4p U P D R N R A AR S D R D G5 4 D R W N PR R R G A W A ol

SPRING SUMMER © FALL HINTER

(Mg AyM) 1JedsAY (S« 0y N} (04 3,FY

) T D - T D T 0 T
o e 2 P ok 8 7 AR e 8 B o B o
AL AL CUIERNIE 546 T.1. B0 Toh 4.8 %9 4.1 4.9
APPALACHICOLA L.b 5.9 bl 5.8 4e0 Sa? 3.2 el
BYSMARCK be2 5.6 5.2 6.7 3.1 Lol 2ate 3.0
BLUE WILL 3.3 4,8 3,5 53 245 3.5 2s1 2.9
BOSTON 3.3 4,7 3.7 Sele 245 3ak 1.9 2.6
BROWNSVILLE 3.3 Sel 4.3 5.9 3.0 4.5 2.2 3.5
GAPE HATTERAS La9 GBub 5.0 6.6 3.9 S.0 3.1 &, 0
CARIROU 346 Sal 3.8 5.5 21 3.0 2.4 2.8
CHARLESTON 4.0 5.5 3.6 5.3 3.3 45 2+5 3.6
COLUMBIA 3.7 Bal 4.b 6.2 3.3 4e 3 2e% 3.2
NONGE CITY 4eS 5.9 5.3 6.7 4,2 5.2 3.2 4.0
EL PASO 6.1 Tl 5.8 7.1 LB 5.9 4.3 5.2
ELY 5.1 6‘6 5.5 ?.0 ’0.6 5.5 3!3 h!i
FORT WORTH bel Seb b8 6,3 3.7 .8 2.9 3.9
GREAT FALLS 3.7 5,2 4,9 Gk 247 3.5 1.8 2.4
LAKE CHARLES 3.8 5.2 3.4 5.1 3.4 hely 2.3 3.0
MADISON 4.0 5.5 5.0 6.6 2.8 3.8 2.5 3.1
MEOF QR0 3.8 5.4 5.9 7.3 3.0 hel 1.2 240
MTAMY | ".1 5.7 3.6 5.3 3.6 5.“ . 3.6 4.8
NASHVTLLE 3.5 Se0 3.9 S.7 3.4 hel 2.0 2.9
NEW YORK 3.2 L -] 3.3 5.1 2.6 3.6 1.9 2.6
OMAMA . 3.9 Ssle L.?7 6.3 3.2 he2 246 3.4
PHNENTX 5.9 Te? 5.6 7.0 b5 S.6 3.8 4.7
SANTA MARTA S.7 7.1 6.3 T.7 he? 5.7 3.3 4.2
SEATTLE 3.2 4e? 4.9 6.5 2.0 2.9 +9 1.5
HASHINGTON, DO 3.6 5.1 3.9 Ge7 3.0 &l 2ok 3.2

s
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FIXED SURFACE

TILY ANGLE 30 D AZIMUTH ANGLE -30 D
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SPRING SUMMER FALL WINTER

(M Ay M) tJedy A) 1S,0,M 0y J4FY

n ¥ n T n T D T
AL RUDYERQUE S.A T.2 £.1 745 51  Be? boty 5.3
APPALACHICOLA Gelh 5.9 8.2 5.8 442  Sub 3.5 4,6
RISMARCK 4,3 5,7 5.3 6,8 b 43 2.7 3.2
RLUE HILL 34 4e9 3.6 5,3 2.7 X7 2.3 3.1
BNSTON 3.4 B8 3.7 S.% 2.6 3.5 2.1 2.8
RROUNSVILLE 3.3 5.1 Le2 5,9 3.2 Wl 2.8 345
CAPE HMATTERAS 5.0 6.5 5.0 66 et  Gu2 3.4 4.3
CARIROU 3.8 5,2 3.9 5,5 2,2 3.t 2.4 3.0
CHARLFSTON kel 5.6 3.6 Bk 1.5 b7 2.9  3,A
COLUMBTA 3.8 5.2 Lef 6,3 3.5  Bas 2.6 3.4
DOOGE CITY . 4.6 6.0 5.3 6.7 Gl 5ok 3.5 4.3
EL BA<D 6.2 7.6 5.8 7.2 5S¢ Bal 446 5,5
ELY : 5.3 6.8 5.6 7.1 4.9 5.8 3.6 L.
FIRT WORTH 4e2 8,7 4,8 6,3 3.9 5.0 3.2 &1
GREAT FALLS 3.9 5,3 5.0 6.5 2.3 3.8 2.0 2.6
LAKE CHARLES 3.6 5.3 3.4 5,2 3.2 6.5 2.5 2,6
MANTSON el 5.7 S.0 6.7 3,0 440 2.6 3.4
MEPFDOD 3.9 545 6.0 Tl 3.2 Le? 1.3 2.1
MIAMT . 4el B, 3.6 5.4 3.8 5.2 3.9 5.1
NASHVTLLE 3.6 5,8 1.9 §,7 3.2 4.3 2,2 3,8
NEW YORK 3.3 4.7 3.4 S,.1- 2.8 3.8 Zal 2.8
OMAHA 4.0 5.5 &7 6,3 k. TR A 2.3 1.8
PHOENT X Bel - 7.4 5.6 7,0 6.7 5.8 4.1 5.8
SANTA MARTA 5.8 7,2 B.2 7.6 43  Bed Tob 4.5
SEATTLE . 4.8 4.9 6,5 2.1 11 1,0 1.6
HASHTINGTON, DG 3.8 5,2 4.6 5,7 3.2 a2 2.6 3.k
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FIXED SURFACE

TILY ANGLE 30 D AZINUTH ANGLE -15 D

= 0 D D o D W e B B S e il P e e

SPRING SUMMER ) FALL HINTFR

My AgH) L& P PR R ] (Se Qe NY (D,J4,FY

0 T D T Li} T D Y
ALBUBVERQUE S,9 7.3 Bl 7.5 5.3 6.l 4.7 545
APPAL ACHICOLA 445 6.8 he? 5.8 baol Seb 3.6 L. 7
BISHH“PCK 4,% 5.8 53 6.9 k 7Y be 5 2.9 3.5
BLUE WILL 3.5 5.0 3.6 5.3 2,8 3.8 2.5 3.2
BOSTON 3.5 4.2 3.8 5.5 2.7 3.7 2.2 3.0
BROWNSVILLE 2.3 5.1 4.2 5.9 3.3 Lel 2.5 2.7
CAPE MATTERAS 5.1 6Ra«6 5.0 6.6 4.3 Sele 3.5 LeS
CARIBSOU 2.9 Sels 3.9 S:6 2.3 3.2 2.6 3.2
CHARLESTYON 4e? S.7 3.0 5.k 3.7 he3 3.0 kel
coLumMmIA 3.8 5.3 4.6 6.3 3.6 Geb 2.7 3.5
DONGE CITY La7 6ot 5.3 6.7 4.6 .6 3.7 L.5
EL. PASO £e3 7.6 5.8 T.2 5.2 €e3 4.9 S, 8
ELY B.4 6,9 5,7 T.2 Seil 6.0 3.8 b7
FORT WORTH Ua2 5.7 4.7 8.3 hed a2 1.3 4.3
GREAT FALLS 4.0 5.5 5.1 6.6 3.4 el 2.1 2.7
LARKE CHARLES 2.7 5.3 3.4 542 3.3 o7 246 7
MADI SON 4a?2 5.7 5.¢ 6.7 3.2 LTS 2.8 3.5
MENFORND 4e0 5.5 6.0 7Tl 3.3 4.3 1.3 2.1
MIAMNY ’ 4e2 5.8 3.7 St 3.9 Ge3 i 40 5e2
NASHVILLE ) 3.6 5.1 3.9 5.7 3.3 e & 2.3 3.1
NEW YDRK 3.3 4.8 3.4 5.1 2«9 3.9 2.1 2.9
DM AMA bel 55 La? 6.3 3.6 4,46 3.0 3.8
PHOENTX 6.2 Tols Geb T.0 b9 6.0 4.3 5.2
SANTA MAPIA 5.8 Te2 6.1l T.5 5.4 bal 3.8 L,7
SEATYLE 3.3 4,9 L'2%, ) 645 242 3.2 1.0 1.7
HASHINGTON,DC 3.8 5.3 4,0 5.7 1.3 ot 2.7 3.5



FIXED SURFACE

TILY ANGLE .30 D AZIMUTH ANGLE 0

- o 2 D e S D TR W D D s S W R S O A ol s U A W B g o W

SPRING SUMNER FALL HINTE®R

(Mg Ay MY (JeJo MY [Se0sN) 0044 FY

o T n A) D T 1 A
-y o o e o - o - m———- - - - ‘ - ———
ALBUNVERNUE %] Tats Be2 7.6 Sels 6,5 [ Y 4 G
APPAL ACHICOLA 4.5 6.0 6.2 5.8 belp Geb 3.7 4.7
RISMARCK L5 5.9 S 649 3.7 L5 2.9 3.5
ALOE HILL 3.6 5.0 3.6 Ge3 249 3.9 2.5 3.3
BROST N 3.6 5.0 3.8 5.5 2.8 3.5 2.3 3.0
BROWNSVILLE 3.3 5.1 4.,2° 5.9 Juls B T Beb 3.8
CAPE HATTERAS Sl 646 5.0 6.6 4e3  5ub 3B 4,5
CARIBOY 3.9 Sl 8.1 5,6 2eh 3.3 2.8 T3
CHARLESTYON ba2 547 3.7 5.5 3.7 &e9 J.1 4.0
COLUMBTA 3.9 5.3 446 6.3 3.6  &.6 2.8 3.6
NONGE CITY 4,7 6.1 5.3 B.7 ke 5.5 . 3.8 4,6
EL PRASO LYY 7.7 5.9 Ta? 543 Ee e  4e9 5.9
ELY 5.5 7.0 5.8 T3 Ga2 Bal . T.9 4,8
FORT HORTH 4.2 5,7 4,7 6.3 4el 5.2 . 324 B3
GREAT FALLS L'} 5.5 6.2 6.7 3ed he - 2.1 2.8
LAXE GHARLES Ju7 S 3.4 5.2 Jebt Lot 2.6 3.7
MADTSON G2 5.8 5.1 65,8 Fa2 R, 2.9 1.6
MEDFORD 4.0 5¢% 6.0 Tole : 3.3 L P | 1.3 2e1
MTANY ’ be?2 S5+9 3.7 Sely LTY ] 505 , hel B.3
NASHVTLLE 3.6 5.1 3.9 5.7 3.3 4.5 2.% 3.2
NEW YORK 3.4 4.8 3.4 5.1 3.4 6.0 2e2 2.9
O™ AH A had 5.6 4.6 6,2 3.6 8,6 3.1 3.9
PANENTIX Be 2 7.5 5,6 Tl G0 6,1 baole 543
SANTA MARTA 5.8 7.2 5.9 7.3 S0 6ol 3.8 4,7
SEATTLE 3.3 .8 O T TN 2.2 A2 1.0 1.7
WASHINGTON,DC 3.9 5.3 4.0 5,7 3.3 bt 2.7 %5
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FIXED SURFACE

TILY ANGLE .30 O AZIMUTH ANGLE 15 0

. ——— AR T T P W TR D mh D SR W TR D W U W T R U R A oy S AR D D D S S e

SPRING SUMMER ©FALL WINYER

(Mg A MY {1y 347D (Se e NP (Dy JeFY

D T 0 ] S T 0 v
AL BUQIERQUE 6e0 Tols . 643 7.7 Se3  Ba® 4s7 545
ADPAL ACHICOLA 4.5 6.0 4.2 S.8 bel 5.6 1.6 G4.T
AISMARGK 8,5 5,9 5.4 6,9 3.6 ka3 2.9 3,5
BLUE WTLL 3.6 5.0 3,6 5.3 2.9 3.9 2.5 3.2
ROSTON 3.6 5.0 3.8 5,5 2.8 3.7 2.2 2.9
ARQWNSVILLE T3 5.1 4,3 5,9 Tl be9 2,6 3F.8°
CAPE HATTERAS 5,0 6.5 5.0 6.6 4e3  Sub 3.5 b4
CARTRNU 3.9 5.4 4.0 5.6 2,3 3.2 2.6 3,2
CHARLESTON 6.2 5.7 3.7 5,5 3.7 4.9 3.0 4.0
CNLUWATA 3.8 5.3 8.6 6.2 3.6  LeB 2.7 3.5
NONGE CITY e 6.1 5.2 6.7 4e6  5ub 3a7 4,5
EL PASO Bele  To? 5.9 7.2 5.2 6.3 4.9 S.8
ELY 5,5 7.0 5.9 7.4 5.2  ®el 3.9 4,7
FART WORTH 4,2 5.7 4.7 6.3 bel Bal 3.3 &e2
GREAT FALLS 4.1 5,6 5.2 6.7 et a0 2.1 2.7
LAKE THARLES 3.7 S.b 3.5 5.3 3.3 6.7 2.6 3.7
MANTSNN 4.2 5.8 5.1 6,8 3.2 Bt 2.8 3,5
MEDF 0RO 3.9 5,5 6.0 7.4 a2 W2 1.3 2.1
MIAMY 4,2 5,9 3.8 5,5 el  Sob %.,1 5.3
NASHVTLLE 3.6 5. 5,0 5,7 3.3 heS 2.3 3.2
NEW YORK R 3.6 5.1 2.9 3.9 2.4 2.8
DMANN 41 5,8 4.6 6.2 3eb6 4eH 3el 3.8
PHOENTYX 6s2 Ts5 5.6 7.0 4.9 6.0 k.3 5.2
SANTA MARTA EsT 7.1 5.8 T2 &9 6e0 Te8 b,7
SEATTLE 3.3 u,m 4.7 6.3 2.2 3.1 16 1.6
WASHINGTON, DG 3.9 5,3 A0 5.7 3.3 bt 2.7 3.5
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ALBUDVERQUE
APPALAGHICOLA
ATSHADCK

BLUE HTLL
ROSTON
BROWNSVILLE

CAPE HATTERAS
CARIRCU
CHARLFSTON

COLUMARTA
DODGE CITY
EL PASO

ELY
FORT WORTH
GREAY FALLS

LAKE CHARLES
MADISON

‘MEDFOPD

MIAMY
NASHYTLLE
NEW YORK

OMAHA
PHOENTX
SANT A MARTA

SEATTLE
HASHINGTON, DO

FIXED SURFAGE

TILT ANGLE -30 n AZIMUTH ANGLE 32 0

- - - - R P T - AR W . - -

SPRING . SUMMER ' FALL WINTER
(M AgM) J,J,0) (Se D NY £y JsF}
D T n T 0 T D A
B.0 Tols 6.3 Ta.7 5.2 Be3 4.5 5.3
Lol 5.9 4,3 Se® he?2 Gele 3ok 4.5
Yok 5.8 5.3 B8 3.5 [ 2.7 3.3
3.5 5.0 3.8 5.3 2.8 3.8 +3 31
3.5 S.0 3.8 5.5 2.7 3.6 2.1 2.8
3.3 5.1 «F 6.0 3.4 4o B 2s5 3.7
"‘Qq' 645 5.0 G486 hel 5.2 3.4 4.3
3.9 Gely 3.9 Sa.6 2.2 3.2 2eb 3.1
4e2 S.7 3.8 545 3.5 4.8 2.9 3.8
3.8 5.2 &.B Be2 3.6 Lol 2.6 2.l
4.6 6.0 5.2 6.7 baols Se 3.5 4,3
Gals 7.7 6.9 7.3 5.1 6.2 Y% 4 5.8
5.5 7.0 .0 7.5 5.0 5.9 3.7 4.5
[ S+6 Le7 6.3 3.8 Gel 3.2 4,1
bel 5.5 5.2 6.7 3.0 3.9 2.0 2eH
o7 Soh 3.5 5,3 3.3 4eb 2¢5 3.5
4ol Se7 S.1 6.7 3.1 h.m 2.6 3.6
3-9 5-‘0 5.9 7-3 3.1 ‘4.1 1 2 Eoﬂ
4,2 5.9 3.9 5.6 3.9 5.3 3.9 Se1
3.6 Se1 4.0 Sa8 3.2 Gels 2«2 3.1
3.3 Lot 3,3 Sl 2.8 3.8 2.0 2.7
4.0 5.5 (79} 6.7 3.4 el 2.9 3.7
6.2 Te5 8,58 7.8 LeB 5.9 4ol S.f
S.5 7.0 5.6 7.0 a7 Se7 3.6 4.5
2 4e? 4.6 6.2 241 3.0 1.0 1.6
3.8 5.3 3.9 5.7 J.1 4e2 245 Z.2
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FIXED SURFAGE

TILY ANGLE -30 O AZIMUTH ANGLE &5 D

D Y Y Y N Y D D ER DT o D D D D W P o S G I D A O D W T D A AR s T Y o . -

SPRING SUMMER " FALL WINTE®P

M, Ay MY (Jede A (SO N} (Ds4sFY

_ D T n T D T D T
ALBUDUERQUE 5.9 7.3 6.% 7.8 6ol Yol S0
APPAL ACHTICOLA Gols 5.9 4.3 5.9 el e 2 3.2 4,2
BISMARCK 4.3 5.7 5.3 6.9 3.3 he2 2ol 3.1
BLYE HWILL 3.s 4.9 3.5 5.3 2.6 3.6 21 2.9
BOSTON 3.5 4.9 3.7 Sels 25 3.5 1.9 2.6
BROMNSVILLE 3.3 Gel Yol Bl 3.2 o7 2.3 3.5
CAPE MATTERAS hLe 6.3 5.0 6.6 3. 5.0 Tl 4,0
CARIROU 3.8 Se2 3.0 5.5 2.1 3.0 . 2.2 2+9
CHARLESTOM © hat 5.6 3.8 56 3.4 %, 6 2,7 3.6
CAOLUMRTIA 3.7 Sal 4.5 Hal 3.2 4.2 2als 3.2
DODGE CITY by le 5.9 5.2 6.6 kel 5.l 3.2 4.0
FL PA&SO 6.3 Teb 6.1 T3 he8 E.93 4.3 5.3
ELY St 6.9 6.0 7.5 Be7 5.7 3.4 hoe?
FORYT WORTH bat E.+5 baT 6.3 3.6 4,8 2+9 3.8
GREAT FALLS 3.9 Sab 5.2 6.7 28 3.7 1.8 2ah
LAKE CHARLES 3.6 S.3 1.6 L) 3.1 45 2.3 3.4
MADY SON 4,0 Se6 5.0 6.7 269 3.8 2eh 3.1
MEDFOARD 2.7 5-3 5.8 Ta2 249 3.9 1.1 1.9
MTAMY ' 4o 2 Ge8 3.9 5.6 3.7 S.1 3.7 %,9
MASHYTLLE . 3.5 5.l 4,0 5.7 3.1 he?2 2.9 2.9
NEW YORK 3.2 be? 3.3 5.0 2.7 3.7 1.8 2.5
OMAHA 3.9 Sele 4.5 B.1 3.2 bae2 2.6 I.h
PHOENTY X Fel Tols 546 7.0 8.5 Sueb 3.8 4.7
SANTA MARTA Sels 6.8 S.h 6.8 4e3 Be o 3.3 ko2
SEATTLE 2.0 4,6 ,% 6.1 1.9 2.9 9 1.5
HASHINGTON,DC Iu7 G.2 3.9 Se6 2e9 el 2.3 2.1

s

-

.



FIXEN SURFACE

TILY ANGLE 38 D ATIMUTH ANGLE 60 D0

- —— D D D o TRy D W S D G5 WP s o sy A U kM A W VAR MR S oA D Y SR gy AR TS W S ) W S D R e W A Y

SPRING SUNMER FALL HINTER

My Ag M) 1JsJ: A} (SeQaN) (De+FY

] T n T D T 0 L4
ALBIDUERQUE S.8 r.2 Bule 7.8 beb -1 3.7 4.5
APPALACHICOLA 4,3 S,.% 6.3 5.9 3.8 50 2.8 5.3
RISMARCK 4,4 5,5 5.2 6.7 3.0 3.9 2,1 2,7
BL“E “ILL 3.3 ('l., 3-5 502 2!“ 3." 1.9 2‘5
80STNN 3.3 4,7 3.7 S 2.3 3,3 1.7 Zek
AROWNSVILLE 3.2 5.0 %.5 6.1 3ol hal 2.2 3.k
CAPE HATYTYERAS ‘|l7 he2 5.4 £.5 3.5 Ga T ziu 3.7
CARIBOU 3.6 5.1 3.8 S.h 1.9 2,8 1.9 2.6
COLUMBTA 3.6 5.0 Gob Bt 2,9 1.9 2.1 2.9
DUDGF CIT' ¢l|3 '5-7 501 6-5 305 “08 z-a 3.6
EL PasO 6,2 7.5 6.0 7.3 449 15 3.9 4.8
FLY 542 6.7 640 7.5 byls 5.3 3.0 3.8
FORT WHORYH 3.8 Sl 4.7 5.3 K PN e 246 3.5
GREAY FALLS 3.8 5.2 5.1 6.6 2,8 3.5 1.5 2.2
LAXKE CHARLES 3.6 5,2 3.6 - Y 3.0 6.3 2.1 3.1
MADTSON 3.9  S.b 4.9 6.6 2.7 3.5 2.1 2.8
MEDFORD 3.5 5.1 5.7 7.1 2.8 3.6 9 1.7
MIAMT 4,1 S.8 4.0 5.7 1.5 4.9 3.4 4.6
NASHYTLLE 3.4 4,9 3.9 5.7 2.8 4B 1.8 2.7
NEW YNRK 3.1 4.5 32 4.9 2.9 1,5 1.5 2.3
QMAHA 3.8 5.3 Ga 6,0 2,9 V.9 2.3 3.4
PHOENTX 5,9 7,2 5.5 7.0 4.7 5e3 3.4 4,3
SANTA MARIA .2 6.6 5.3 6.7 bel Sel 2.9 3.8
SEATTLE 2.% bol k.3 5.9 1.8 27 - 4 1.4
WASHINGTON, DR 3.6 5.0 3.8 5.6 2.7 3.8 2.9 2.8
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FIXED SURFACE

TILY ANGLE 30 N AZIMUTH ANGLE 75 D

T e S T D W W O S N W U A U DA W S e S S SR R R D DD AR AN W R A AR W D e

SPRING SUMMER T FALL WINTER

My 8, M) (3,d, 80 (Se0s NI (DyJ,F)

) T D T 0 r n T
R N D Y - W WD A A WD WD N e O Al e el e . . P LTI T P T R TR Y X
ALBUQUERQUE . 5.6 7.0 6.3 7.7 Mol 5.2 3.2 ot
APPALACHICOLA 4.1 5.6 4.3 5.9 3ek 4eb 2.5 2,6
ATSMARCK 3.9 5.3 5.0 6.5 2.7 3.5 1.7 2.4
ALUE WILL 3.2 L. I.b 5.4 2. 21 1.6 2.3
AQSTON 3.2 h,6 3.6 5.3 2.1 3.0 1.% 2ol
BROMNSVILLE 3.1 4.9 bok - Bal 2.9 4,3 1.9 3.1
CAPE HATTERAS 45  6ul 4.9 B.5 3.3 4 2.4 3,3
GARTADU T4 o8 3.7 6.3 1.7 2.6 1.6 2.2
CHARLESTON 3.8 5.3 3.8 5,5 2.9 4.1 2.4 3.0
COLUMATA 3.k b8 4e3 6.0 2.6 3.6 1.8 2.6
OONGE CITY bl 5.5 S0 6.4 Toh bk 2.4 3.2
EL PASO 6.0 Tel 6.0 T.3 Be2 5.2 3o Lot
ELY S.G 6.5 6.0 7.5 3-9 "9 2.5 3.“
FORT WORTH 3.7 5.2 4.7 6.3 3l a2 2.3 3.2
GREAT FALLS 3.6 5.0 4.9 6ok 2.2 3.2 1.3 1.9
LAKE CHARLES 3.5 5.1 3.6 5.4 2.7 %t 1.8 2.9
MADESON 2.7 5.2 4.8 6.5 2.6 3.3 1.7 2.5
MENFORD 3.6 6,9 Se6  Tof 2.3 3.4 8 1.6
MIAMT 4el Sa7 4.0 5.7 3.3 4.7 .0 4.2
MASMVTLLE 3.3 4.8 3.9 5.6 2.6 3.7 1.6 2.4
NEW YORK 2.8 bt 1.4 4.8 2.2 3.2 1.3 2.0
oMAHA 3.6 5.t 4.3 5.9 2.6 3.6 2.0 2.7
PHOENT X 5.8 7.0 5.5 6.9 3.8 %9 2.9 3.9
SANTA MAPTA 4.9 6,3 5.1 6.5 3.6 keb 2.5  3.b
SEATTLE 2.7 4.2 .2 5.8 1.5 2.5 B 1.2
WASHTNGYON,DC Toh 4a0 3.7 5.5 2.4 3.5 1.7 2.5
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FIXED SURFAGE
TILY ANGLE 30 D A7IMUTH ANGLE 90 D

- = e 7 o A 7 T R D W - —

SPRING SUMME®D ’ FALL WINTE®

My A g M) RNY (SeNe N} 10, J,F)

0 T D Y n Y n T
- P P Dk P D = e e D P D T > -
AL B3 TUEROUE 5.3 6.8 B.2 76 3.7 6.8 2,7 3.5
APPALAGHICOLA 4ol 5.5 .3 5.9 el a3 2.1 3.2
RTSHAPCK 3.6 5.0 4.8 B4 2.3 32 1.3 2.0
BLUE WILL ' 3.0 bt 3.2 5.0 1.9 2.9 1.3 z.0
AOSTON 3.0 4ok 1.5 5,2 1,8 2.8 141 1.8
BROWESVILLE 2.0 4.8 L. 6.1 2.7 bt 1.7 2,9
CAPE HATTERAS T 442  G.® LB B.% 2.9 4 2.0 2.9
CARIROU T4 4.6 1.5 5.1 1.5 2.6 1.2 1.9
CHARLESTNN 3.7 5.2 3.7 5,5 2.6 3.8 1.8 2.7
COLUMRTA 3.2 4.6 4.2 5.8 2.3 3.3 YL 2.7
DONSE CITY 3.8 5.3 4.8 6.3 3.0 &0 1,9 2,7
EL PASO 5.7 7.0 5.9 7,3 3.7 4,8 2.9 3.9
ELY T 4.8 B2 5.8 7.4 3.5  4.% 2.4 2.9
FORT WORTH 3.5 5.0 Kb 6.2 2.7 3.9 1.2 2,8
GREAT FALLS 343 b7 ko7 642 1.9 2.8 1.6 1.6
LAKE CHARLES. 3.3 5.8 3.6 5,4 2.5 3.8 1.5 2.5
MADI SON 3.4 5.0 4.7 6,3 2.1 3.0 1.6 2,1
CMENFUen el 4a7 Sul 6o 2.0 3.1 & 1.t
MIAMT - . T.9 5.6 k.0 5.7 . balt 2.7 3,9
NASHVYLLE T 341 4.6 1.8 5,6 2.3 3.4 1.3 2.1
NEW YDRK 248 baZ 3.0 &,7 1.9 2.9 1.6 1,8
AMBHA 3.4 4.9 4.2 5.8 2.3 3.3 1.6 2.4
PHOENTX 5.5 6.8 5.5 68 3.4 LaS 2.5 3.4
SANTA MARTA T 4.7 6.1 5.0 Bob 3.1 Ge2 2.1 .0
SEATTLE : 2.5 4.0 4.0 5.6 2.2 5 1.1
NASHINGTON,DC 3.2 4.7 6 5.6 2.4 3.2 1.6 2.2
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FIXED SURFACE

TILY ANGLE -15 D AZIMUTH ANGLE -90 O

R - ————— D W T R T R AR TR AR WD R DA R A e D D W D g G P R R G A e

SPRING SUMMER  FALL WINTER

(Hy Ay™) TN (5,0,M) {0y, F)

D T 0 T D T n T
AL RJQUERQUE  Buk 6.9 6.1 7.8 3.8 4.9 2.8 3.7
APPAL ACHTCOLA 4.3 5.9 4.5 6.1 3.3 &6 Zob 3.5
BISMA™CK 1.7 5.4 5.1 6.6 2.2 3.1 Lo 2.0
BLUE MILL 3.0 45 1.5 5,3 1.9 2.9 1.3 2.0
80OSTON 2.0 4eS 3.7  S.% 1.9 2.9 1,2 1.9
RRONMSYILLE 3.3 5.1 47 - Bub 246 bt 1.7 3.0
CAPE MATTERAS 4.7 6.3 5.2 6.9 3.4 &3 2.4 Tt
CARTBOU Zel W7 3.7 5.4 1.5 2.4 1.2 1.9
CHARLESTON . 349 Sels 3.8 5.6 2.7 3.9 1.9 2.0
COLUMATA C3ek 449 4.7 6.3 2.5 3.5 1.5 2.4
DONGE CITY 4.2 5.7 5.3 6.8 3.2 %3 2.1 2.9
EL PASO 6.0 7,3 8.2 7.6 3.9 5,0 3.0 4.0
ELY B 6.3 5,7 T.3 3,5 4,5  Zal 3.0
FORT WORTH 4D 5.5 5.0 6.6 3.0 %2 2.1 3.0
GREAT FALLS 1.3 4,7 4.8 6,3 1.9 2.9 1.0 1.7
LAXKE CHARLES 3.5 5.2 3.6 5.5 2.5 3.9 1.7 2.8
MADI SON 3.6 5.2 4.9 6.6 2.1 3.0 1. 2.2
MEDFORD : 2.5 5,1 5.9 T.3 2.3 3.3 - T 1.6
MIAMT 4.1 5.8 B0 5.8 Jel b5 2.7 6.0
NASHVTLLE 3.3 4.8 4.0 5.9 2.4 3,5 Lo 2,2
NEW YORK 2.9 baty 3.3 5.1 2.0 3ai 1.2 2.0
OMAHA 3.6 8.4 4.6 6.3 2.4 3.5 1.6 2.6
PHOERTX 5.8 7.4 5,9 T.4 3.6 b 2.7 3.6
SANTA MARTA 5.k 6.9 Bol 7.9 3.7 6,8 2.3 3.2
SEATTLE 2.8 bat Lol Bk 1,5 2.4 5 1.1
WASHINGTON, DG 346 4,9 4.0 5.8 2¢3 3.4 1.5 2.3

a



FIXED SURFACE

TILT ANGLE 15 N AZIMUTH ANGLE 75 O

A W B A A e D WA e A M TP R A o - - -y -

SPRING SUMMER ’ FaLL WINTER

{M; Ay ) (JeJs AY (Se0e M) (Dy 3+ 7Y

n T s} T o T D T
ALRUDVERQUE 545 7.0 Bk 7.9 el 5.2 3.4 L.l
APPALACHICOLA Loy 5.9 4.5 6.2 3.5 o7 246 3,7
BISMAPCK 2.8 5.3 5.2 6.8 -9 3.3 1.6 2.2
BLUE WILL 3.1 4e 6 3.6 S.h 2.1 3.1 1.5 2.2
BﬂSTﬁN 3-1 4.6 3.’ 5-5 2.“ 3.“ lla 211
AROUNSVILLE 3els 5.2 [ 4 fake 2.8 Ge 2 1.8 3.1
CAPE HATTERAS 5.8 Bale 5.3 6.9 3.3 445 2.3 3.2
CARIROU 3.3 Le8 3.8 5,8 156 2885 1ab 2.1
CHARLESTON 4.8 Be5 3.8 5.6 29 a,l . 2.0 3.0
caLuMRTA 3.5 5 4.7 Hele 2.7 3.7 te7 2.5
DODGE CITY 4.3 5.8 S.h 6.9 3.5 4e 5 2.3 Tl
EL PKSO 6ol Tel Ba2 7.b el Se2 X 3.3 4.3
FLY 4,9 6.t 5.8 7,3 3.8 k.7 2.4 3.2
FORT WORTH et 5.6 ot 6.7 3.2 hale 2.3 3.2
GREAT FALLS Tah Le9 4.9 Bele 2e1 3.0 1.2 1,8
LAXE CHARLES 2.6 5.3 3.7 5,5 247 Getl 1.8 z2,9
MADNISON 3.7 53 5.0 6.7 23 3.2 1+ 6 Zola
- MENF 0PN .6 542 6.0 Tole 245 3.5 . 1.7
”IA"I : ‘042 5-9 lnl! 5-6 3:2 '0.6 2-9 '0-2
NASHVTLLE Jaty 4.9 4ol 5.9 245 3.7 1.5 2ele
MEW YORK 3.0 4.5 3.oh Se2 22 3.2 1.3 2.1
OMAHA 3-7 6.2 4,7 6.5 2eb 3.5 1«8 2.6
PHOENTX 549 T2 6.0 7.4 3.9 ] 2.9 3.9
SANTA MARIA a6 7.0 6.5 7.9 hal} Se1 2.5 Jah
SEATTLE 2.9 4.5 4.8 6.5 1.6 2.9 6 1.2
WASHINGTYON,DC Te5 Sef hel 5.8 25 3.6 1.7 2.5
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N FIXED SURFACE

TILY ANGLE 45 N AZTMUTH ANGLE -850 D

A P A I YD A W A S A W A o e - - - ---- - - —— -
SPRING SUMMER " UFALL NINTER
My AgMY 12, J. A1 tSe 0, N (0., F)
0 T 0 A 2 T n Y
AR A D B T D P W R R YR ) AR D e A R S A YR AR R A A DD A IR DD S T N RN D Y WS N A D W W e ol A
AL BIOVERRUE 5.7 T2 6.5 7.9 8e3 ° Seb Ta3 4.2
APPAL ACHICOLA 4e5 B0 8.5 6.2 3.7 4.9 2.8 3,9
BISMRRCK 4,0 5.4 5.3 5.9 2.6 3.5 1.8  2.%
ALUE HILL 3.2 4.7 3.6 S.b 242 3.2 1.7 2.4
80STON 3.2 be? 3.8 5.5 2.1 3.1 1.5 2.2
RROWNSVILLE B 5.2 %.7 - B.& 2.9  fGub 2.8 3.2
CAPE WATTERAS 4.9  B.5 5,3 6.9 TS5 kb 2e6 3.5
CARIROU 3.4 4,9 3.3 %,6 1.7 2.7 126 2,2
CHARLESTON 4el 5.6 3.9 5.7 3.0 Ml 2.2 3.2
CoLymMaTA 3.6 5.1 Gk 6.5 2.9 3.9 1.9 2,7
NODGE CITY 4e5 5,9 5.5 7.0 Te7  ba? 2.5 3.4
€L PASO Be2 7.8 6.3 T.6 %:3 5.5 3.6 4,5
ELY Sel  Bo.E S.4  f.u el  Sud 2.6 1.8
FORT WORTH 4ei 5,7 5.1 6.7 343 BaS ot Tk
GREAT FALLS 3.5 5.0 5.0 6.5 2.3 3,2 1.3 2.0
LAKE CHARLES 3.7 5.4 3,7 5,5 2.8 &2 Ze 3.1
MADE SNN 3.8  S.k et 6.8 2ol 3ub 1.8 2.6
MEOF ORD 3,7 5.3 Bl 7.5 246 3.7 «9  t.7
”Il“! : '0.3 5.9 &.0 5.8 3.‘0 5.8 i 1.1 bole
NASHVTLLE 3.5 S.0 4.l 5.9 2.7 3.3 1.6 2.5
NEM YDRK 3ol 4eb 3.6 5.2 2.3 3.3 1.5 2.2
OMAHR 3.8 5.3 bl  B.% Z.8 3.8 2.0 2.0
PHOENTX el 7ol . BB T.t el 5.2 3.2 Bl
SANTA MARTA 5.7  Tai 6.5 8.0 #e2 5,2 2.7 3.7
SEATTLE 3.0 4eb 4.9 6.5 1.7 2.7 B 1.3
HASHINGTON,DO 3.6 5.1 B.i 5.9 2,6 3,7 1.9 2.7

S



FIXED SURFAGE

TILY ANGLE 15 D BZTHUTH ANGLE =5 D

R TS D e o AR S A g Y e 4 G D P D R A W D I S S NS W 40 NS MR N AN N A e e W ol O el OO

SPRING SUMMER ’ FALL WINTER

My A4 MY (Ds 34 A0 {5y 0y MY (D,J.Ft

] T n T 0 T 0 ¥
- ————— - - - o - - - - -
ALAYQUERQUE 5.8 7.3 6.5 A.0 4.5 5.5 3.6 L5
APPALACHICOLA 4,5 - 6,1 4.5 6.2 3.8  Sal 2.9 &0
BISHARCK 4.1 5.5 5.4 6.9 248 3.7 2.0 2.6
BLUE WILL 3.3 L.t 3.7 5.5 2.3 3.3 1.8 2.5
BOSTON 3.3 b, 3.9 5.6 2.3 3,3 126 2%
BROUNSYTILLE 3.4 5.2 L7 6.4 3.0 B.5 2.1 3.3
GCAPE HATTERAS 5.0 646 5.3 7.0 3.7 Bt 2. 3,7
CARI®OU 3.5 5.1 3.9 5.5 1.8 2.8 1.7 2.4
CHARLESTON 41 5.7 3.9 5.7 3.2 ol 2.8 3.3
COLUMRIA ' 3.7 5.2 4.8 6.5 3.0 6.1 2ol 2.9
NONGE CITY 445 6.0 5.5 7.0 3.8 4.3 207 3.6
EL PRSO 5.3 7.7 B.3 7.7 4.5 5.7 3.8 4.8
ELY 5.2  6a7 5.9 7.5 %.2 5.2 2.8 1,7
FORT WORTH Ge? 5.8 B.l 6.7 3¢5  Le7 2.6 1.6
GREAT FALLS _ 3.7 5.2 S¢1 6.6 2.4 3l 1.4 2.1
LAKE CHARLES f;.r Bels 3.7 5.5 2.9 4.3 2.1 3.2
MADISON 3.9 5,5 5,2 6,9 2.6 3.5 2.0 7.7
.MEDFO®D 3.8 5.4 6.2 7. 2.7 3.8 1.0 1.8
wIANT - o 4.3 8.0 4,1 5.8 3.5 k.3 3.3 heb
NASHVYTLLE 3.5 5.1 4.1 6.0 2.8 &0 1.8 2.8
NEW YORK 3.2 4.7 3.5 5.2 2o 345 1.6 248
OMAHA 3.9 5.4 L.8 6.5 2.9 &0 2.2 3.8
PHOENTX 6.2 7.5 6.0 7.5 543  Sub4 Ik 4.3
SANTA MARTA 5.7 T2 6.5 &, 443  Seb 2+9 3.8
SEATTLE 3.1 o7 4.9 6eb 1.8 27 o7 1.6
WASATNGTON,DC 3.7 5.2 ko2 5.9 2.7 1.3 248 2.8
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FIXED SURFACE

TILY ANGLE 15 0 AZTMUTH ANGLE =30 D

P T s S A D A 00 s e D D A P 4 T R R e -

SPRING SUMMER ' FALL WINTER

(HyAgM) {dyds AV {SeNe N} tDeJsFY

B | | T ] ¥ 0 T ] Y
- g e 2 R - - SR A,
AL RUGUERGUE 5.9 Tal 66 8.0 ka? 5.8 3.8 Le7
APPALACHICOLA 4.6 6.1 4.6 6.2 haol Se2 3.0 Gaed
BISHARCK 4,2 Geb 5.6 7.0 3.0 3.3 2.1 2.9
BLUE HTILL 3.4 4.9 3.7 5.5 2o Yk 1.9 2.6
BDSTU“ 3.4 “-9 3;9 5.6 ZQ'I 3.4 1-7 2-5
BROWNSVILLE 3.5 5.3 Le7 Bl o1 L%} 2.2 b
CARIBOU 3.6 5.1 Lot 5.7 1.9 2,9 1.9 245
CHARLESTON 4e2 5.7 3.9 5.7 3.3 45 2.5 3.5
CoLUmMBRIA -3.8 5.3 4.9 6.5 3.1 %.2 222 3.0
NonGE CITY L4eB 6.1 5.5 7.0 hal) S0 2e9 3.7
EL PASO 6.4 78 6.3 7.7 ba? 5.8 hed 5.0
ELY 5.3 6.8 6.0 T.6 hels B.% 3.0 3.9
FORY WORTH he2 Sel 5.1 . 6.7 3.6 Lot 2.7 3.7
GREATY FALLS 3.8 5.3 5.2 6.7 2.5 3.5 1.5 242
LAXE THARLES 3.8 5.5 3.7 5.6 3.4 L 2.2 3.7
MADISON 4.0 5.6 5.2 h.9 297 ‘3.6 2.1 2.9
MEDNFORD 3.9 545 6.2 7.6 Ze8 3.9 1.4 1.2
MTAMY boly 6.8 4.1 5.8 3.6 5.0 3.5 L.7
NASHVILLE 3.6 LTS ! 4,2 6,0 2.9 Gotl 1.9 2T
NEW YORX 3,2 he? 3.5 5.3 2e5  3e6 1.7 2.4
OMAHN 4.0 5.5 4,8 6.5 3.1 el 246 3.1
PHOENTY X 6.2 Teb L 2% 7.5 hel Se5 3.5 4.5
SANTA MARTA 5.8 7.2 6.5 7.9 4.5 545 3.1 4.8
SEATTLE 3.2 be? 4.9 6.6 1.9 2.8 -8 1.4
HASHINGTON,DC 3.7 53 4.2 6.0 2¢9 hel 2,1 2.9
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FIXED SURFAGE

TILY ANGLE 456 B AZIMUTH ANGLE ~15 D

A T T s e Al ooy e o O e O P A N WA OAF R W A AT W AR Wy S

SPRING SUMMER "FALL WINTER

My Ay M) (JeJq AY (Se+0se B {0y S+ F)

0 T D T 0 T 0 T
ALBUDUERQUE 6.0 Toly 6.6 B.1 hed 59 3.9 het
APPAL ACHIGCOLA L,86 642 4.6 Ba?2 bal 6.3 3.4 U2
BISMRRCK Le2 5.7 5.5 7.0 Tet 3.9 22 2,8
BLUE HILL 3.5 4.9 3.7 5.5 2% 345 . 2.0 2,7
BOST N 3.5 beQ 3.9 5.7 2eb £ 1Y 1.8 2.5
ARMINSYILLE 3.5 5.3 8.7 6.4 3.1 he & 2.2 3.6
CAPE HAYTERAS 5s.1 6.7 Sa.& T.0 3.9 ETY 3.0 3.9
CARTROU 3.7 542 L% 5,7 20 2,9 2.0 2.6
CHARLESTON 4,2 S.8 4.9 5.9 Jeole 4s b 246 3.5
COLUMBIA 1,8 5.3 4.9 6.% 3.2 ka2 2.2 3.1
DONGE CITY 4,6 6a1 5.5 7.0 hel LT 3.0 3.8
EL PASO 645 Ta8 By 7.7 heB 5¢9 LTS} S5el
ELY Sk 6«9 6,1 Ta6 4e5 €5 . 3.1 &.0
FORT WORTH “13 506 5.1 6-7 3'& ‘.u 205 356
GREAT FALLS 3.8 5«3 5.2 6.8 2.6 3.6 1.6 2.3
LAKE THARLES 3.8 5.5 3.7 S.6 3.1 Le5 2.2 3.3
MADISON hel 5.7 5.3 7.0 2.8 Je? 2.2 3.0
- MEDFORD 3.9 G54S 6.2 77 2e9 2.9 1.1 1.9
HIAMY - h.‘l 6el Lal 5.9 37 5:1 1-6 4. A
NASHVILLE 2.6 542 h,2 6.0 3.0 hel 1.9 2.8
NEW YORK 2.3 beB 3.5 5«3 2e6 3.6 1.7 245
OMAHA LT 5.5 4.8 5.5 3.1 La2 2.4 3.2
PHOENTX 6.3 Teb 6.0 7.5 4.9 Seb 3.6 4.6
SANTA MARTA €.8 T.3 6.4 7.9 445 Geb 1.2 Lol
SEATTLE 3.2 LaT %.9 6.6 1.9 249 o8 1.
WASHINGTON, DO 3.8 5.3 4,2 6,0 2.9 G.0 2.2 3.

e
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FIXED SURFACE

TILY ANGLE 15 0O AZIMUTH ANGLE g9

et ot e L L -- A R N A A A W W AR ER R G TR ST PR R D AP S YRR D T Gl ap e G A G AN A A

SPRING SUMMER FALL WINTER

(Mg Aoy ' (3, 3.0 {S+0: M) (0, J,F

n T 1} T 0 T 0 T
ALBUQUERNUE ‘ G0 725 6.7 1.1 L Y.} 5.9 3.9 L.
APPALACHICOLA 446 6.2 4,6 6.3 het 5¢3 3.1 4,2
BISMAPCK 4o 3 Sa7 545 7.0 J.1 hedl 2.2 249
BLUE WILL 3.5 540 3.7 5,5 245 3.5 20 2.7
B8OSTON 3.5 hae% 3.9 8.7 2.4 I 1.8 2.5
BRROWMSVILLE 3.5 5.3 4.7 6.5 3.2 4.7 2.3 3.5
CAPE HATTERAS 5.1 6.7 Seb 7.0 3.9 . S.d 3.0 3.9
CARIBOU 3.7 52 b0 5.7 2.8 249 2.0 2.7
CHARLESTON - 4.3 5.8 &1 5.8 3.4 heb 2.6 3.6
COLUMRIA 3.8 5.3 4.9 6.5 3.2 ko2 2.3 3.1
DODGE CITY 4e B fel 5.5 7.0 4et Sel 3.0 3.8
EL PASO 6.5 7.9 6.4 7.8 LTS 5.9 4.2 5.1
ELY Sals T.0 6.1 7.7 bab Beb 3.2 L.
FORT WORTH 4el 5.8 5.1 6.7 3.7 4.9 2.8 3.8
GREAY FALLS 3.9 Selt 5.3 6.8 2.7 3.6 1.6 2,3
LARE CHARLES 3.8 545 3.8 5.6 3.1 beb 2.3 I
MADISON Yol 5.7 5.3 7.0 Z2e8 3.7 2.2 3.0
MEDFORD 3.9 5.5 6.2 TaT 2.9 3.9 1.1 1.9
MIAMMT ° Lel 6.1 “Il 5.9 3.7 5.1 3.6 L9
NASHVILLE 3.6 Se2 .2 €.0 3.0 W2 1.9 2.8
NEW YORK 3.3 Le8 3.5 5.3 2.6 3.7 1.7 2.5
OMAHN Led 5.5 LI, 6.5 3.2 k.2 2.5 3.2
PHOENTIX 63 Ts7 640 7.5 4.5 5.7 3.7 beb
SANTA MARYA 5.8 Te2 6. 7.8 4a5 Seb 1.2 4.1
SEATTLE 32 Le? beg 6.5 1.9 2s 9 -8 1.6
HASHINGTON,NIC 3.8 5.3 .2 6.0 2.9 LTY ] 2.2 3.8

-



FIXED SURFACE

TILY ANGLE 15 D AZTMUTH ANGLE 15 O

- - e e o e o b e o v D R e 0kt B o e B o m e o e B e

SPRING SUMMER FALL WINTEPR

(Mg AaMY 3. 044 (Sefe N tDe 3, 7Y

D T n T D T i] T
APPAL ACHIGOLA 4, 642 4.6 5.3 4.0 5.3 3.1 b2
RISMARCK 4,3 5,7 5,5 7.0 3.1 D 2.2 7.8
BLUT HILL 3.5 5.0 F,7 5.5 2.5 3.5 2.0 2,7
ROSTON 3.5 4,9 1,9 5,7 2.l Tk 1.8 2.5
BROMNSY ILLE 2.5 5,2 4.7 6.5 3.2 W7 2.3 1.5
CAPE WMATTERAS 5.1 6.7 5.8 7.0 3.9 5.0 3 3.9
CARIROU 3.7 5.2 4.0 5,7 2.8 2.9 2.0 2.6
CHARLFSTON 4,3 5,8 Lo 5.8 . 0 PR Y 2.6 3.5
GCOLUMRTA 5.3 48  B,.5 "e? 2.2 3.0
DODGE CITY 4e® 641 5.5 7.0 el  Sat 3.0 2.8
£L PASO 845 7.9 .8 T8 he8 5.9 Goi 5.1
ELY S.tt 7.0 6.2 o7 .6 5.5 3.1 4.0
FORT WORTH by2 5.8 51 BW7 3.6 4,8 2.8 3.8
GREAT FALLS 3.9 S.b 5.3 6.8 2.6 3.5 1.6 2.3
LAKE CHARLES 3.8 5,5 3.8 5.6 3.1 4.5 2.2 2,3
MADI SON 4a1 5.7 5.3  T.0 2.8 3.7 2.2 2.9
-MEDF RN 3.9 5.5 5.2  T.b 2.9 3.9 1.0 1.3
MIAMT 4.4 6.1 4.2 5.9 3.7 Sal .6 4,8
NASHYTLLE 3.6 5,2 4.2 640 3.0 b2 1.9 2.8
NEW ¥ORK 3.3 k.8 3.5 5.3 2.6 3.6 1.7 2.5
OMAHA ' T 4el 5.5 4.8  B,5 3.1 6.2 2.4 3.7
PHNENTX £.3  T.7 6.0 7.5 %5 5.5 3.6 46
SANTA MARTA 5,7 T.2 6.2 7.7 4e5 a5 3.2 4.t
SEATTLE 3.1 4.7 T 645 1.9 2,8 8 1.4
WASHINGTON,NC - 3.8 5.3 4.2 6.0 2.9 &, 2.2 3.0

13
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FIXED SURFACE
TILY ANGLE 15 D AZIMUTH ANGLE 30 D

A A S e o o o D e A T s D D D ol e D W B D S A N R e T R R W

SPRING SUMMER FALL WINTER

(Mg A MY (3,3, A) (SeOe N} 10,4,F)

D T i) T D T D T
- R A - D D G S e e A S D Y A D G e e D ) R R NP AR SR W T SRR MR S g W SR R B e e -
ALAUQUERAQUE Be D Te5 &.7 8.2 b7 5.8 3.8 4.7
ADPALACHTCOLA L. 6 6.1 4.6 6.3 %.0 Sa2 3.0 Gol
BISMARCK b4e?2 5.7 Sofe 7.8 3.0 3.9 2.1 2.8
BLUE HILL 3.5 4.9 3.7 5.5 2.5 3.5 1.9 2.8
BASTON 3.5 4.9 3,9 .7 2ets 3als 1.7 2.5
BROWMSVILLE 3.5 Se3 48 - 6.5 3.2 Ue7 242 3.8
CAPE MATTERAS 5.0 6B S 7.9 3.8 ko2 2.9 3.8
CARIBOU 3.7 5a2 4o 5.7 1.9 2.9 1.9 2.6
CHARLESTON o he2 5.8 4.9 5.8 3.3 L9 2.5 3.5
COLUMBTA 3.8 Se3 W8 6.5 3.1 TR 2.2 3.0
00nGE cITY 4e6 6e 5.5 T.0 hel 5.0 29 3.7
EL PASO 645 Te8 Gt 7.8 4.7 5.8 4.0 5.0
ELY Bels 6.9 6.2 T8 he5 Sekt 3.0 3.9
FORT WORTH be2 S5e7 Set 6.7 3.5 Le7 2.7 3.7
GREAT FALLS 3.9 Saty 5.3 6.8 2.6 3.5 1.6 2.2
LAKE CHARLES 4 3.8 5.5 3.8 5.7 3.1 heS 2.2 3.3
MA DL SON 4al 5.6 5.3 7.0 27 3.7 2.1 2.9
MEDFORD 3.8 Sab 6.2 T.6 2.8 3.8 1.0 1.8
MIAMTY : Lols el 4.2 6.0 3.7 5.1 3.5 4.7
NASHYTLLE 3.6 Sel keZ2 6.0 2.9 Lot 1.9 2.7
NEW YORK 3.3 4.8 3.5 5.3 2.6 3.6 1.6 2ale
OMAKR 4.0 545 4. 6.4 3.1 Ga1 240 3.1
PHOEWTX 643 Teb 640 745 LY Seb 3.5 4.5
SANTA MARTA 5.7 Tel 6. 7.6 &.3 Sels 3.1 4.0
SEATTLE 3.1 be? 4.8 Galy 1.8 2.8 8 1.4
HASHYNGTON,DC 3.8 5.3 4.2 5.9 2.8 &0 2e1 2.9
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FIXFD SURFAGE

TILY ANGLE 15 1 AZTMUTH ANGLE &5 D

- = - s - D S B o e D P e Y DDl 0 A G0 R D O R A D S TR e 4P S ) R W W S Oy

SPRING SUMMER FALL WINTER

My As ™) (J,J4 AY [S:04 N 10, J4FY

o T 4] T D T D - L)
—— e D am A e AP AR S AP e T TP W AR D wp WS gm AN SRR N R R PSR D S Sk A0 W AR D A W e SRR O s W ) N D DGR P A D e
ALRUQUERQUE 6.0 Tate 6.7 8.2 Beb 5.7 .6 e B
APPALACHICOLA 4.5 Bal 4,6 6,3 %9 Gel 229 G.0
BISMAPCK 4.2 B.% S 7.8 2+9 T8 2.0 2,6
RLUE HTILL Tals L9 3.7 5.5 2ok 3.% i.8 245
BOSTON 3.4 4.9 3.9 5.6 Ze¥  Ja3 1.6 2,1
RROUNSYILLE Tele 2 4,8 6.5 3.1 44 b 2.1 Tels
CAPE HATTERAS Se 8 6.5 5.3 7.0 3.6 he 8 2.7 3.7
CARIAROU 3.6 5e1 L0 S.6 1.9 248 1.8 2ol
CHAR‘-FSTBN ‘0.2 5.7 .}og 5.8 3-2 'QIE : 2.'0 1.‘!
COLUMATA 3,7 5.2 G.8 Bele L PY] &0 2.0 2.9
CODGE CGITY 4,5 6.0 5.4 7.8 3.8 4.9 2.7 3.5
EL PASO Go e T.8 6.b 7.8 Leb 5¢7° 3.9 4.8
ELY Sl Be 642 7.8 L % | 5.3 2.9 3.7
FORY WORTH bet 5.7 5.1 8.7 L Py Y be B 2.6 2.5
GREAT FALLS 3.8 5.3 5.2 6.2 2.% 3.4 1.5 2.1
LAKE CHAPLES 3.8 5.5 3.8 8.7 3.0 el 2.1 3.2
MADISON bel 5.6 5.2 6,9 2 B 3.5 2+0 2.7
MENFORD 3.8 5.3 6.1 7.5 2.7 3.7 «9 1.8
MTANTY - bhaly 6al 4.2 6.0 Jeb .0 3.4 4.5
MASHY TLLE 6. Sal h.2 5.0 2.8 G40 1.8 2eb
NEW YNRK 3.2 4.7 3.4 5.2 2«5 3.5 1.5 2.3
OMAHR 3.9 Sela L.7 Bels 2.9 &1 2.2 3.0
PHOENTX Ge? 76 6.1 7.5 4.3 7% ) Il 4.3
SANYA MARTA Seb 7.0 6.1 T.5 he? 5.2 2.9 3.8
SEATTLE 3.0 4.6 &.7 6.3 1.8 2.7 o7 1.3
WASHINGTON,NC 3.7 5,2 4.1 5.9 2.7 3.3 2.0 248
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FIXFD SURFAGE

TILY AMGLE 15 D AZIMUTH ANGLE 68 D
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SPRING SUMMER FALL WINTER

My Ay M) T3 3y AY (Se 04 N) {0y 34 F)

D T n T ) Y D T
—sgeceeceae - - o A T A W W R e -
AL BUDUERQUE 5.9 7.3 6.7 B2 Gek 55 Tl 4.3
APPALACHICOLA €5 Bl 6.6 6.3 3.7 k.9 2.7 3.8
ATSMRPEK 4.0 5.5 .3 6.3 2.7 3.6 1.8 2.8
BLUE MTLL 3.3 4.8 3.6  S.% 2.3 3.3 1.7 2.8
ROSTOM 3.3 4.8 3.8 5.6 2.2 3.2 1.5 2.2
AROMNSVTLLE T4 5,2 .8 6.5 3.0 4.5 2.0 3.3
CAPE WATTERAS 4.9  B.4 5.3 6.9 3.5  lab 2.5 3.5
CARTBOU 3.5 5.0 3.9 5.6 1e8 2.7 1.6 2.3
CHARLESTNN bel 5.7 k.0 5.8 3.1 4.3 2.2 3.2
COLUMATA "3.6 5.1 8.7 Bk 2.8 1,9 1.9 2.7
000GE CITY Gol 5.9 5.4 6.9 3.6 b7 2.5 3,3
FL PASO 6.3 7.7 6.4 7.8 bol 5.5 2.6 4.6
ELY 5.3 6.8 6.2 T.0 4el 5.1 2.7 3.5
FORY WORTH 440 5.8 5.1 6.7 3.3 he 5 Z2vis Tl
GREAT FALLS 3.7 8.2 5.2 6.7 2.3 3.3 1.3 240
LAKE CHARPLES 3.7 S.4 1.4 5.7 2.9 4.3 1.9 3.0
MADT SON 3.9 5.5 5.2 6.9 2.5 3.4 1.8 2.6
MEDF ORD 2.7 5.3 6.0 7.5 2.5 3.6 B 1.7
MTAMT 4e3 6.0 4.3 6.0 3.5 &9 3.2 bt
NASHVTLLE 3.5 5.0 4,2 6.0 2.7 3.9 1.7 2.5
MEW YORK 3.1 keB 3.4 5,2 2.3 3.k L. 242
0““". 3.5 5.3 '007 6.3 2!6 3.5 2.1 208
PHOENTX Bel 7.5 8.0 T.b bel 5.2 3.2 k.t
SANTA MRRTA 5.4 6.9 5.9 T.4 %l 500 2.7 3.6
SEATTLE 2¢9 46 4.6 6.2 1.7 2.5 6 1.3
WASHINGTON, DO 3.6 5.1 b 5.9 2.6 3.7 1.8 2.7

A
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FIXED SUPFACE

TILY ANGLE 15 D AZIMUTH BANGLE 75 0
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SPRING SUMMER ' FALL WINTER
My A, M) 13,3, A) (Se0s N {0y d,F)
D A\ n T D T n i

AL BUGUERQUE Se? T2 6.7  B.1 bel  Be2 3.1 4,0
APPALACHICOLA 4ol 5.9 4.6 6.3 3.5 o8 2.5 3.6
RTSMARCK 3.9 5,1 5.3 6,8 2.6 3.5 1.6 2.2
ALUE WILL 342 4.7 3.6  S.% 2¢1 31 1.5 2.2
BOSTON 3.2 4.7 3.8 5,5 2.8 3.0 1.3 2.4
BRARNSVILLE 3.4 5.2 4.8 6,5 2.9 U.b 1.9 3,2
CAPE WATTERAS 4B 5.3 5.3 5.9 3e3  hed 2.3
CARIROY T 6.9 3.8 5,5 1.6 2.6 1.6 2.4
CHARL ESTON 4el 5.6 4.0 5.8 3.0 W2 2.1 3.0
COLUMRTA 3.5 5.0 5.7 643 2.6 3.7 1.7 2.5
DODGE CITY 4,3 5,7 5.3 6,8 Talh Bl 2.3 3.4
FL PASO 6.2 7.6 Be T8 Be2 5.3 3.4 4.3
ELY 5.1  B.7 6.2 7.7 3.9 4,9 Zoh 3.3
FORT WORTH 4.0 5.5 5,9 6,7 Tal B3 2.2 3.2
GREAT FALLS 3.6 5.1 5.1 6.6 2.2 3al 1.2 1.8
LAKE CHAPLES 3.6 5.4 3.8 5,7 2.7 4.2 1.8 2.9
MADLSNN 1,8 S.h 5,1 6.8 2.3 3.3 1.6 2,6
- MEDFDPQ 3.5 5.1 5.9  T.b 2.4 3.4 B 1.6
MIAMT , 4.3 B0 4.3 6.0 3.3 bt 3.0 42
NASHYTLLE 3uk 5.0 el 6.0 2.6 3.8 1.5 2.4
NEW YORK 3.1 b5 3.3 B.1 2.2 32 1.3 2.0
OMAHRK 3.7 5.2 be6 5,3 2.6 3.6 1.9 2.8
PHOENTX 6.0 7.3 5.9 7.8 3.9 5.3 2.9 1,9
SANTA MARTA - 5.3 6.7 5.8 7.3 3.7  u.8 2.5 3.t
SEATTLE : 2.8 4.h 4.5 B.1 1.5 2.5 B 1.2
WASHINGTON, DC 3.5 5.0 &0 5,8 2.4 3.5 1.7 2.5
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. FIXED SURFACE

AZIMUTH ANGLE
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ALBYTUERQUE
APPALACHILOLA
BISHARCK

BLUE WILL
BOSTON
BROWUNSVILLE

CAPE HATTERAS
CARIBOU
CHARLESTON

COLUMRTA
DONGE CITY
EL PASO

ELY
FORT WORTH
GREAT FALLS

LAKE CHARLES
MADISON
MEDFO®D

MTAMY ‘
MASHVTLLE
NEW YORK

OMA{A
PHOENTX
SANTA MARTA

SEATTLE
WASHINGTON, NC

TILY ANGLE 15 1

SPRING SUMMER

My A M) {2.d,A0
] T n T
5.6 Tel. f.6 8.1
4.3 5.9 4.6 6.3
3.7 5e2 5.1 6.7
3.4 4.5 3.5 5.3
3.1 LYY ) 3.7 5.5
303 Sai "-H ' 6.5
Lehh  Ha2 5,2 6.8
3.3 L8 3.8 5.4
4.0 5,5 4,0 5.8
3.4 .9 4.6 6.3
4e2 LY ) 5.3 6,8
6.1 Tels 6.8 7.7
.0 6.5 6.1 T.7
3.9 Se&4 5.0 6.6
3uls La9 S.0 6.5
3.6 5.3 3.8 5.7
3.6 5.2 5.0 6.7
3.4 5.0 5.8 7.3
4g2 5.9 b3 6.0
3.3 449 hael 5,9
3.0 Gale 3.3 G.1
3'6 501 ‘.-5 6-2
5.9 7.2 5,9 T
S.2 646 5eA T.2
247 el Gols 6.0
3.4 he9 4,0 S.7

FALL
(S0 N}
0 )

3.9 Se0
33 G&eb
243 3.2
2.0 3.0
1.9 2,9
2eB §e3
3.1 a2
1.5 2ol
2.8 hed
2.5 3.5
3.2 “.2
b0 5.1
3.6 8.5
209 L7 §
2410 Z2e3
2.6 4ol
2,-2 3.1
2.2 1.3
3.2 4eb
2.l 3.6
2.1 3.1
Zele k99 )
3.7 4.8
3.5 4.6
16 2a s
243 3l

HINTER
tNy,J4F)
D Y
2.3 3.7
243 3.4
1ek 2.0
1.3 2.1
1.2 1.9
1.8 3.0
7% § 3.0
1.2 1.9
1.9 249
1.5 2.3
2.8 2.8
3.1 Leb
2.2 3.0
2.0 3.0
1.3 1.7
1.7 2.8
1.6 2.2
o7 1.5
2.8 4.0
1.6 2.2
1.1 1.9
} 7% - 2ehs
2.7 3.6
2.2 3,2
5 1.1
1.5 23

by
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FTXED SURFACE

TILY ANGLE an AZIMUTH ANGLE =90 D

W e e e D s S e A D P A D O e A D D D A P P R D W M 20 A PR T VR A D gy Sy e ay o -

SPRING SUMMER FALL WINTER

(M A,H) L PY.] ) (SeCs M) 10,04 FY

D T n ¥ n Lf i} T
AL RUQUERQUE 5.7 Tel 6.7 8.2 3.9 Sel 2.9 3.8
APPALACHICOLA 4.5 6.0 We? Bl E P ILTY 2ot T8
BISMAPCK 3.8 502 5-2 6 8 2-3 3'2 1.‘. ZID
RLUE HWILL 3.2 4.6 3.5 Sels 2.0 3.0 1.3 2.1
BU?TGN 3.2 ‘0;6 3-5 596 1n9 209 1!2 1!9
BROWNSYILLE Be4  Ba2 4.9  h.b 228 hel 1.8 3,0
CAPE HATTERAS L8 Bel 5als 7.0 3.2 43 2.2 3.1
CQRIHUU 3.3 "oa 303 5-5 1-5 205 ‘Oa 1'9
CHARLESTON 440 G b 40 Gell 2.8 bel 1,9 2.9
COLUH“IA 3-5 500 ‘4-5 6-5 2-6 305 1-6 20“
EL PASO Ba2 T8 6 +5 7.9 he Sel 3.1 hadl
ELY Se0 B.5 6.1 7.6 3.7 4eb 2.2 3.1
FORT WORTH 440 5.6 5.2 6.8 3.0 Ue 2 2,1 3.1
GREAT FALLS 3af 4,9 S.0 b6 2e0 2+93 1.9 1.7
LAKE CHARLES 3.7 Bely 3.9 5.7 ?eb el 1.7 2.8
MADISON 3.7 5.3 5.1 6.8 2.2 3.1 1.5 2¢2
"EGFOQD 3.6 5.2 6.1 7.5 2.3 3"’ .7 1-6
MIAMY he3 648 4.3  B.1 3.2 teb 2.8 4.t
NASHVILLE et S.0 b2 6.0 245 3.6 1.% 2.3
MEW YORK 3,0 4.5 1.4 5.2 Zel 3.1 1.2 240
OMAHA 3.7 5.2 L7 6.4 2.5 3.5 1.7 2.5
PHOENTX 6e 8 7.3 6.1 Te6 3.8 k.9 2.7 3.7
SANT A MAPTA Selt 649 6.3 7.8 1.7 &8 2.3 3.3
SEATTLE 248 hed a7 6.3 1.5 240 o5 1a1
WASHINGYON,DC 3.5 5.0 bat .9 243 3e5 1.5 Cals

137



138

FIXED SURFACE

TILY ANGLE IR AZIMUTH ANGLE -75 D

B R N Y N Y T L L T Lo T e T O e e S T L L ]

SPRING SUMNER T FALL HINTER

My A4 MY 1JedsAY (Se 0, N (0, J,F}

0 T o L D T n T
AL BUQUERQUE 5.7 Tel 6.7 B.2 1.9 .1 2.9 3,8
APPALACHTCOLA " 445  Be0 kT B 3.6 T 2.4 2,5
ATSMARCK 2.8 5.2 5.2 6.8 2.3 1.2 toe 2.0
ALUE HILL 3.2 46 3.6 S 2.6 3.0 1.3 2.1
BOSTMN ‘ 3.2 446 3.8 Seb 1.9 2+9 1.2 1.9
ARNMNSY ILLE 3.4 5.2 8.9 . B.5 2.8 4.3 1.8 2.0
CAPE MATTERAS 4.8 Bk 5.4 7.0 3.2 a3 2.2 3.1
CARIBOU 2.3 4.8 3.8 5.5 1.5 2,5 1.2 1.9
CHARLESTON 4.0 5.6 .0 5.8 2.8 G1 1.9 2.9
coLuMnTA " 3.5 5.8 K. 6,5 2.6 36 1.6 2.8
PODGE GITY 4,3 5.8 5.5 7.0 3.3 &3 2.1 2.9
EL PASO B.2 746 6.5 7.9 4.0 5.1 3u1 Gt
ELY G0 65 6.1 7.5 Te? Ite 6 2a? 2.1
FART WORTH 4.0 5.6 5.2 6.8 3.0 Ba2 2.1 3.1
GREAT FALLS 3ot 40 5.0 6.6 2.0 2.9 1.0 1.7
LAKE CHARLES 3.7 St 3.9 8,7 2.6 4ol 1.7 2.8
MADISON 3.7 5.3 5. 6.8 2.2 3.t t.5 2.2
MEOF ORD 3.6 5.2 6ot 745 2.3 3.4 T 1.6
MIAMT : 4e3 Bl 4.3 6.t 3.2 N 2.8 4.1
NASHVTLLE 3.6 5,0 4.2 6.0 2.5 3.6 Lo 2.3
NEW YORK 2.0 4.5 3.4 5.2 2.1 31 1.2 2.8
OMAHA 3.7 5.2 L 2.5 3.5 1.7 2,5
PHOENTX €.0 7.3 Bl Tab 3.8 4.9 2.7 3.7
SANTA MARTA 5.4 6,9 6.3 7.8 3.7 &8 2.3 3.3
SEATTLE 2.8 Gok 4.7 6.3 1.5 2.4 o5 1.1
HASHTNGTON,NC 3.5 5.0 4.1 5,9 2.3 3.5 1.5 2.4

~a
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FINED SURFAGE

TILT ANGLE g C AZTHUTH ANGLE =60 D

. B o P e e P R P

SPRING SUMMER FALL WINTEP

{(My Ay M) (Js Ja A} {SeDe NY Dy J,FY

D T ] T 0 T n Y
o s W 4 - A
ALAYQUERAUE 5.7 7.1 6.7 8.2 3.9 5.1 2.9 3.8
APPALAGHICOLA 445 6.0 LYY 4 Bl PR 5,7 2ol 3.5
BYSMARCK 3.8 5.2 G2 5.8 2.3 2.2 1.4 2.0
BLUE HILL 3.2 4.6 3.6 Sl «8 . 1. 2.1
80STMN Ja2 Lk I.A 5+6 1.9 2+9 1.2 1.9
AROHNSYILLE ELY 5.2 4.9 6.6 2.8 4, 3 1.8 2.0
CA®Z HATTERAS 4.8 Bale Bets 7.0 3.2 4,3 2e2 Z.1
CARIBOU 3.3 4,8 3.8 5.5 1.5 Ze5 1.2 1.9
CH‘RLESTON . G4al 5.6 4.9 5.8 2.8 LT3 1.9 2.9
coLuMeTa 3.5 5.0 %8 6.5 246 3.6 1.6 Zola
DODGE CITY 4.3 5.8 5.5 7.0 3.3 Be3 2.1 249
EL PASO 6.2 7.5 6.5 7.9 408 Sut 3e1 bud
ELY 5.0 6.5 6.1 7.8 3.7 Lab ’ 2.2 3.1
FORT 'WHORTH La0 5.6 5.2 h.8 3.9 4,2 2.1 3.1
GREAT FALLS 3.4 4.9 S.0 Fab 2s4 2.9 1.0 1.7
LAKE CHAPLES 3.7 Suh 3.9 5.7 2.6 4,0 1.7 2.8
MADI SON 3.7 3.3 5.1 6.0 ) 2.2 3.1 1.5 242
. MEDFORO 3.0 5.2 6.1 T.5 2.3 Jals o7 1.6
MIAMY 4,3 fall 4,3 Bl 32 LeB 2.8 Laei
NASHYTLLE Jele 5.0 4.2 6.0 2.5 3.6 1.k 2.3
NEW ¥YORK 3.0 4e5 3.4 5,2 2.1 3.1 1.2 2+0
OMAHA 3.7 5.2 b7 Baels 2+5 3.5 1.7 2.5
PHOERTX 6.0 7.3 6.1 T8 3.8 4,9 2eT T.T
SANTA MARTA G.b 6.9 6.3 T.8 3.7 4,8 2.3 3.3
SEATTLE 2e 8 bets &.,7 6.3 1. 2els +5 1.
WASHINGTON,DG 345 5.0 4.1 5.9 2.3 345 1+5 2
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FIXED SURFADE

TILY ANGLE tn AZTHMUTH ANGLE =45 0

- - - - e O A W 0 A s o e W et b o bl B e o VS S S A e A

SPRING SUMMER © PALL WINTER

My AL M) Ty s Ay 1Sy 0y N) (0,J,F)

n T o T n Y D v
AL BUOUERQUE 5.7 7.1 6.7 B.2 3.9 5.1 2.9 2.8
APPALACHTCOLA 4.5 6.0 4.7 Bk 3.6 4a? 2.6 3,5
BYSMARCK 3.8 5.2 5.2 6.8 2.3 3.2 1.4 2.0
BLUE WILL 3.2 beB 3.6 5.4 2.0 3.0 1.3 2.4
BNSTON 3.2 B.6 I8 5.6 149 2.9 1.2 1,9
RROWNSVILLE : 3.k 5.2 4.3 . 6.6 2.8 4,3 1.8 3.0
CAPE HATTERAS WA Bk 5.4 7.0 3.2 4.3 2.2 3.1
CARTBOU 3.3 4.8 3.8 5.5 1.5 2.5 1.2 1.9
CHARLESTON 4.0 5.6 4.0 S8 2.8  %.1 1.9 2.9
CoLUMBTA 3,5 5.0 %8 6.5 2.6 3.6 1e6 2ok
RODSE CITY 4.3 5.8 5.5 7.0 3.3 4.3 2.1 2.9
EL P850 6.2 7.6 6.5 T.9 6e0 5.l 3.1 &1
ELY 5.0 6.5 6.1 7.6 3.7 &6 2.2 3.t
FORT HWORTH 4.0 Sa b 5.2 6,8 3ol 4.2 2.1 3.1
GREAY FALLS b 4.9 S0 6.6 2.0 2.9 1.0 1.7
LAKE CHARLES 3.7 Suk 3.9 5.7 2.6 %0 1.7 2.8
MANISON : 3.7 543 5.1 6.8 2.2 3.1 1.5 2.2
ME DF ORD 3.6 5.2 . B4 7.5 2.3 T4 o7 1.6
MIAMY 4.3 6.0 4.3 Bl 3.2 &b 2.8 .4
NASHVYLLE 36 5.0 ko2 B0 2.5 %6 te 2.3
NEW YORK : 3.0 4,5 1.4 5,2 2.1 3t 1.2 2.8
OMAHR 3.7 5.2 b7 Bk 2.5 1.5 1.7 2.5
PHOENT X £.0 T3 6.1 7.6 348 4.9 2.7 3.7
SANTA MARTA Sels 649 B.3 7.8 3.7 &8 2.3 3,3
SEATTLE 2.8 b6 b,7 6.3 1.5 2ok W5 1.t
WASHTINGTON,DE 3.5 5.0 el 5.9 2.3 3.5 1.5 2.4

(4



FIXED SURFACE

TILT ANGLE g0 ATIMUTH ANGLE ~30.D

-y —— - - o e > - ——— B e L L T P e

SPRING SuMMER ’ FALL - WINTE®R

My A, MY s Js AN {Se Ce N¥ (DyJ4FY

4} v n T o ¥ D Y
- o e - . b . G v W AP P o A U A o A
ALBUQUERAUE .7 Te1 6.7 R,2? 3.9 Gel 2.9 1.8
APPALACHICOLA L.5 el 4.7 Belt .l L 1Y 4 2els X6
AISMARCK .8 5.2 .2 £.8 2,3 . 3a2 Lef 2.0
BLEE HILL 3.2 4.6 3.6 5.6 200 30 1.3 2.4
BASTON 3.2 4a6 3.8 .6 1.9 2.9 1.2 1.9
AROWNSYILLE Jels 5.7 4.9 6.6 a8 bed 1.8 ‘3.0
CAPE HATTERAS L.B LT S.h 7.0 3.2 LIY 22 3.1
CARIROU 3.3 Lo8 3.8 5.5 1% 2e b 1.2 1,9
CHARLESTON 4.0 5.6 LS 5.8 © 2.8 hel 1.9 2.9
gOLU"pIA 3.5 .D Q:ﬂ 6.5 2-6 '3.6 1.6 20“
LODGE CITY 43 548 515 7.0 3.3 L2} 2.l 2.9
EL PASO 6.2 T.6 6,5 7.9 4o Sel 3.1 LTS
£LY 5.0 6.5 B.1 7.6 3.7 beb ’ 2.2 3.1
FORT HORTH 4,0 546 5.2 B8 3.0 ha? 21 3.1
GREAT FALLS Juls 4.9 Se0 6.6 2.1 29 1.0 1.7
LAXE CHARLES 3.7 Sils 3.9 5.7 2.6 hef 1.7 248
MANISON 3.7 Se3 Gel 6.8 2.2 3.1 1.5 2.2
- MEDFORD 3.6 5.2 6.1 7.5 2.3 el o7 1.6
MTIAMY - Le3 6.0 L.3 6.1 3.2 &,6 2.8 LT
NASHVILLE I.b 5.0 L2 6.0 2.5 346 14 2.3
NEW YNORK 3.6 45 34 5,2 241 3.1 1.2 2.0
OMARR 3.7 Ga2 b.7 Bty 245 X5 1.7 2.5
PHOENTY ﬁ.ﬂ T.3 Bal 7.6 3.8 ﬁ.g 2s7 2.7
SANTA MARTA Sl 6.9 6.% T.8 3.7 4e8 2.3 3¢3
SEATTLE 2.8 Lol b7 6.3 1.5 24 5 i.

WASHINGTON, OC 35 el Ga1 5.9 2,3 1.5 1.5 2

1kl
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FIXED SURFACE

TILT ANGLE 0D AZIMUTH ANGLE -15 0

TP T W Y R D AP R T AR A S A SR T D A A o AP D S A O R D S5 AR AP W T G A e

SPRING SUMMER FALL WINTER

(Mg Ay M) (AR I {Se D4 NI (N, J,FY

5] T D T D r n T
o v e o i e e W WS W D gt e A e A TR T e P R e D A S A e e e BN O A A o WS R
AL BUQUERQUE 527 Tl 8.7 8,2 3.9 5.1 2,9 3.8
BISHARCK 3.8 5.2 5.2 5.8 2.3 3.2 1e 2,0
BLUE HILL 3.2 4.6 3.6 5.4 2.0 3.8 1.3 2.1
AnSTON 3.2 %.6 3.8 5,6 1.9 2.9 1.2 1.9
BROMNSVILLE 3.4 5.2 4.9 ° 5.6 2.8 &3 1.8 3,0
CAPE HATTERAS 4.8 6ub4 S T.0 3.2 4.3 2.2 3.1
CARIBOU 3.3 4.8 3.8 5.8 1.5 2.5 1.2 1.9
CHARLFSTOM 4.0 5.6 4,0 S8 2.8 &t 1.9 2.9
COoLUMBIA 3.5 S.0 4.8 6.5 2.8 3.6 1.6 2.4
NONGE CITy 4.3 5.8 5.5 T.0 3.3 hel 2,1 2.9
EL PASO 6e2 Tab 6.5 T.9 Bel Sel 3.1 (W]
FLY Ba0 6.5 Bel Taf 3.7 B 2.2 3,1
FART MORTH 4.0 5.6 5.2 £,.8 3.0 8,2 2.1 3.1
GREAT FALLS 3.4 4.9 5.0 6.5 2.0 2.9 1.0 1.7
LAXE CHARLES 3.7 Sale 3.9 5.7 2.6 4.0 1.7 2.8
MADYSON 3.7 5.3 Sei 6.8 2.2 3.1 1.5 2,2
MEDFORD 36 5.2 6.1 7.5 2.3 34 .7 1.6
MIAME : 4.3 Bl 4.3 6.1 302  BeB. 2.8 4.1
NASMVYTLLE _ 3.4 5.0 4.2 6,10 245 3.6 I 2.3
NEM YORK 3.0 4.5 3.4 5.2 2.1 3.1 1.2 2.1
OMAHA 3.7 5,2 4,7  6.% 2.5 1.5 1.7 245
PHOENTYX 6.0 T3 6.1 7.6 .8 Ge9 2.7 3.7
SANTA MARTA Sa 6.9 6.3 T.8 1.7 N3 2.3 3%
SEATTLE 2.8 4.4 4T B3 1.5 2.4 .5 1.1
KASHINGTON,DC 3.5 5.0 kel 5.9 2.3 3.5 1.5 2.%

b



FIXED SURFACE

TILY ANGLE 00D AZIWMUTH ANGLE ¢ 0.

- — - A A A R g Y M W S D W A R T T g D e R e -

SPRING SUNMER - FALL HINTER

(M, Ag MY (), 3, 0% {S,0,N) (0yJ,F3

I T n Y D T D T
AL AUNUERQUE . 5.7 Tet 6.7 8.2 3.9 Sel 2.9 1.8
APPALACHIGCOLA LaS 640 b7 Bt Jals 4.7 2el4 3.5
BISMARCK 3.8 5.2 5.2 E.8 2.3 Je2 1.4 2.0
BLUE WILL 3.2 he® 3.6 Sels 28 3.0 1.3 2.1
BOSTON 3.2 4.6 3.8 . 1.9 2+9 1.2 1.9
BROMNSVILLE 3.4 5.2 4.9 6.6 2.8 4e3 1.8 ‘3.0
CAPE HATTERAS GeB Bl Sl 7.0 3.2 4.3 2.2 3.1
CARIBOU 3.3 LY 1.8 6.5 1.5 245 1.2 1.9
CHARLESTOM 4el 5.6 4.4 5.8 2.8 LTS} 1.9 28
COLUMATA 3.5 5.0 4.8 8.5 2.6 3.6 1.6 2.6
DODGE CITY ) 43 5.8 5.5 7.0 3.3 4.3 2ol Z2+9
EL PASO be2 7.6 645 7.9 bl Sel 3.1 4ol
ELY Gel 6.5 6.1 T.% 3.7 4e 6 2.2 3.1
FORT WORTH 4e 0 5.6 5.2 6.8 3.1 ke 2.1 3.1
GREAT FALLS 3.4 4.9 50 6.6 240 2.9 1.0 1.7
LAKE CHARLES 3.7 Sels 3.9 5.7 2.6 4oll 1.7 2.8
MADISON 1.7 5.3 5.1 %] 2.2 3t 1.5 2.2
MENFORN 3.6 5.2 6.1 T.5 243 .0 4 1.6
MII“Y Lael 6-0 ‘0.3 601 302 '-0.6 2.8 #-1
NASHVILLE 3.4 5.0 4.2 6.8 2.9 3.5 1a4 2.3
NEW ¥NORX 3.0 4.5 Juh 5.2 el 3.1 1.2 2.0
OMAHN 3.7 5.2 4.7 Bl 2.5 3.5 1.7 2.5
PHOENTX - 6.0 7.3 Bal Teb 3.8 4.9 2.7 3.7
SANTA MARIA St 6.9 6.3 7.8 3.7 Ue 8 2.3 3.3
SE.?YLE . 2-3 ’-I-‘l ‘6-7 6-3 105 2“0 .5 1-
HASHTNGTON,DC 3.5 5.0 h.1 5.9 2.3 3.5 1.5 2.

1L3
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FIXED SURFAGE

TILYT ANGLE 4§ O AZIMUTH ANGLE 15 0O

- - T A G WD T Y W AR AR D I R D AP A 4D P W D D WD R pa R e W WP 4P R R S e

SPRING SUMNER ' FALL WINTER

(M A ™M) {JedyAY {Se 0y N} D, J,FY

D T 0 T ] T D T
A Y A SRR A TP A D ol o an o e e W o e ap ok A o A Ay W A w a
AL RUNDERQUE 5.7 7.1 6.7 8.2 3.9 5.1 2.9 3.8
APPALAGHICOLA 45 6.0 BT 6ok Tol T Zoh 3.5
BISMARCK 3.8 5.2 5.2 6.8 2.3 3.2 1.6 2.0
BLUE WILL 3.2 WL.B 3.6  S,4 2.0 3.0 1.3 o1
ANSTON 2.2 k.6 3.8 5.6 19 2.9 1.2 1.9
ARONNSVILLE Jels 5.2 4.9 ° 6.8 248 &3 1.8 3.9
CAPE WATTERAS 4a8 644 5.4 Tl 3.2  ®.3 2.2 3.4
CARISOU 3.3 u,.8 3.3 5,5 1.5 2.5 1.2 1.9
CHARLESTON 4.0 5.6 bl 5.8 Ze8 Gl 1.9 2,9
COLUNRTA U 3.5 5,0 4.8 6.5 2.6 3.5 1.6 2.4
DODGE CITY 443 5.8 5,5 7.0 3.3 4.3 21 2.9
EL PASH 6.2 7.6 6.5  T.9 8.0 Sa1 3.1 bt
FLY 5ol 645 6.1 7.6 3.7 Nab 2.2 3.1
FORT WORTH 4.0 5,6 5.2 6.8 3.0 a2 2.1 3,1
GREAT FALLS Jub 4.9 5.0 6.5 2.0 2.9 1.3 1.7
LAKE CHARLES 3.7  B.& 3.9 5,7 2.6 Uel 1.7 2.8
MADISON 3.7 5.1 5.1 6.8 2.2 3.1 1.5 2.2
MENFOPD 3,6 5,2 6.1 T.5 2¢3 1.4 o7 1.6
"!A"I " “.3 6.0 “13 6.1 3.2 ‘006 Z.U hli
NASHVILLE _ 3.4 5,0 4.2 6.0 2¢5 3u6 1.4 2.3
MEM Y0ORK 3.0 e® 3.0 5,2 % § 3.1 12 2«10
OMAHN 3.7 5.2 4,7 6.4 2.5 3.5 1«7 2.5
PHOENTYX » 6.0 T.3 6l Te6 3.8 4.9 2.7 3.7
SANTR MARTA S.k 6.9 6.3 7.8 Ta7 k¥ 2.3 3.3
SEATTLE 2.8 4.4 k.7 6,3 1.5 2.4 5 14
WASHIMGTON, D8 3.5 5.8 4.1 5.9 2,3 3.5 1.5 2.4

~»



FIXED SURFAGE

TILT ANGLE 0 D  AZIMUTH ANGLE 30 0.

O A g A D o D o e b Y A e

SPRING SUMMER FaLL WINTER

M, A,H) (1,3, 0) {Se O NY¥ (DsJ:FY

D T 0 T ) L D T
A D A AR o e ah W g W D - A WD A S S e D G D A T R G R wp MR D WP e h ey g v wm vk o W W A gh AP B AR R N W
AL BUNUERPQUE 5.7 7.1 6.7 8.2 3.9 Sed 2.9 3.8
hPPALﬂCHICOLA '4-5 5-0 '007 6.'0 3-‘0 ‘9"7 2-'0 305
RISH&QCK 1.8 542 B2 6.8 203 3!3 19" 2.0
BLUE HILL 3.2 4eb 3.6 5.4 29 3.0 1.3 2.1
ROSTON 3.2 Y 3.8 5.6 149 - 1.2 1.9
BROUNSVYILLE Juh 5.2 4.9 6.6 248 4,3 1.8 30
CAPE HATYERAS bhel Gels Baels 7.8 Je2 e 3 242 3.1
CARYROU 3.3 [ 3.8 5.5 19 2+ 9 1.2 1.9
CHARLESTON Lol 5.6 4.0 5.8 2af 4,1 1.9 249
CoLyumnIa 3.5 5.8 4.8 6.5 2.6 3.6 1.6 2l
NooGE CITY 4,3 S.8 5.5 7.0 3.3 4,3 2.1 249
£L PASO 642 Teb he5 T.9 hael Eel 3.4 .1
ELY 5.0 6.3 6.1 T+6 3.7 R.6 2.2 3.1
FORT WORTH bel 5.6 5.2 5.8 30 42 LR 3.1
GQEAT FALLS 3-“ ’-I'-q 5-0 6-6 ZOG 2.9 10“ 1v7
LAKE CHAPLES 1.7 5.4 3.9 5.7 246 el 1.7 2.8
MADISON 3.7 5.3 5.1 6.8 22 3.1 1.5 2.2
MEDFO®N T8 5.2 641 7.9 2+3 3.4 o7 1.6
MYAMT . Y 6.0 4,3 6.1 3.2 He b 2.8 a1
NASHRYTLLE Tk 5.0 &e? 6.0 245 3.6 taty Ze%
NEW vOoex 3.1 h.5 Bt Se2 2.1 3,1 1.2 240
DHMAHR 3.7 542 4.7 Gty 2a5 3.5 1.7 245
PHDENTX B0 7.3 6.l 7.6 1.8 he9 2.7 3.7
SANTA MARTA Gols Bs2 6.3 7.8 3.7 [Py} 2.3 3.3
SEATTLE '8 b4 ke?7 6.3 1.5 2.4 .5 1e1
HASHINGTON,DC 3.5 Sl 4.4 6.9 23 3.5 1.5 2.

145
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FIXED SURFACE

TILY ANGLE on AZIMUTH ANGLE &5 D

- .- - - - - P T o . T o M D D W i o o A Gl A

SPRING SUMMER ' FALL WINTER

My AgMY tds Jo MY {59 O N} (0, J,FY

D T D T o] T n T
ALBUBUERQUE Sa7 T.1 6.7 8.2 3.9 Ga1 2+9 2.8
APPALACHICOLA 4,5 6.0 L7 Boly I, 4.7 2.4 3,5
NISMARCK 3.0 5.2 5.2 6.8 2.3 3.2 1.4 7.0
BLUE HItL 3.2 hab 3.6 S.4 20 3.0 1.3 2.1
3aSTNN 3.2 L.6 Z.8 5.6 1.9 2.9 1.2 1.9
BROWKSVYILLE Jele 5.2 4.9 6.6 2.8 4.3 1.8 7.0
CAPE HATTERAS 4,8 el 5.4 7.0 3.2 &3 2.2 3.1
CARIBOU 3.3 4.8 3.4 5.5 1.5 245 1.2 1.9
CHARLFSTON 440 5.6 4.0 5.8 2.8 4at 1.9 2.9
COLUMRIA 3.5 5.0 4 48 6.5 246 3.6 {48 Pt
DODGE CITY . 4,1 5.8 5.5 7.9 3.3 4.3 Zal 2.9
EL PAS0 6e2 7.8 6(5 7.9 bel Sel 3.1 4ol
FL' 500 6-5 6-1 7!6 3-7 ‘005 212 301
FORT WORTH Ge0 Se b 5.2 6.8 3.0 4a?2 Z2al 3.1
GREAT FALLS 3l 4.9 Ga0 BB 2.4 2.3 1.0 1.7
LAKE CHAPLES 3.7 5.4 3.9 5,7 2eb  G4al 1.7 2.8
MADI SON 3.7 5.2 51 6.8 2+2 3.1 1.5 2.2
MEOQFOPD 3.6 5.2 6.1 7.5 2.3 Jes T 1.6
MIAMTY 4,3 6e0 4.3 6.1 3.2 L6 2+8 .1
NASHY TLLE 3. b 5.0 4,2 6.0 245 35 1.4 2.3
NEW YORK 3.0 4.5 3.4 5.2 2el 3.1 1.2 2,0
NYAA 2.7 5.2 4.7 Bely 2.5 3.5 1.7 2.5
PHNENTYX 6a0 Tel 6.1 7.8 3.8 4.9 247 2.7
SANTA NARTIA Seld 6.9 6.3 T8 3.7 4.8 2.3 3.3
SEATTLE 2+8 Lol 4.7 6.3 1.5 2+% «5 1.1
WASHINGTON, DG 3.6 5.0 4.1 5.9 2.3 3.5 1.5 2.4

»
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FIXED SURFACE

TTLT ANGLE [ AZIMUTH ANGLE 63 D

T TPt " R S G S g e S D Y D S D R R U D G D WD e A e WP 4B ED Wk o S e e D W

SPRING SUMMER FaLL WINYEPR
(Mg A4 MY tJyJy A (Se 04 MY (Dyd,F}
b1 A D T n T n T
e T > A - P W S A - - - -
ALAUQUERNUE . a7 s 1 6.7 A,2 3.9 Sel 2.9 3.8
APPAL ECHIGCOLA k.5 6.4 4.7 6ol Iote 4o7 2454 2.5
BYSMARCK 3.8 a2 5.2 6.8 2.3 3.2 1.0 2.0
aLBE HILL 3.2 baE Tab St 2.3 3.3 1.3 2el
ANSTON 3.2 4,6 3.8 5.6 1.9 2.9 1.2 1.9
ARONNSVILLE Ja.b 5.2 4.9 f.B 2.8 he3 i.8 3.0
GAPE HATTERAS 4.8 Aol Selt 7.8 3. 4,3 2+2 3.1
caRIAOU T3 L] 3.8 5.5 1.5 245 1.2 1.9
CHARLESTON 4.0 Geb 4.0 5.8 2.8 5.1 1.9 2.9
COLUMBIA 3.5 5.0 4.8 645 245 3.6 1.6 2el
DOOGFE CITY 4e3 Gel 5.5 7.0 3.3 4.3 2al 249
EL PRSO 642 746 6«5 7.9 hel 5.1 3.1 4ot
ELY Ga0 BeS 6l 7.6 3.7 %e 6 2.2 3.1
FORT WORYH LT} 5.6 5,2 6.8 3.0 8,2 2.1 3.1
GREAT FALLS T4 4.9 5.0 6.6 244 2.9 1.0 i.7
LAKE CHARLES 3.7 S5e4 3.9 5.7 2.6 4a0 i.7 248
MADTSON 3.7 53 St 6.8 2,2 3.1 1.5 2e2
- MENFOeDn 3.6 5.2 hel 7.5 2e3 3.4 o7 1.6
MIAMT 4e3 6.9 4.3 6.t 3.2 4.6 Y.} .1
NASHVTLLE el SeD 4.2 6.0 245 3.5 1.% 2,3
NEW YORK R L5 3.4 542 241 3t 1.2 20
OHAHQ' 3.7 Gv? 4;7 6.‘0 2-5 3.5 1.07 ?.5
PHOENT X 6.0 7.2 5.1 7.6 3.8 k.9 2.7 3.7
SANTA MARTA Sels 649 6.3 TR 3.7 4.8 2.3 .2
SEATTLE 248 baots h,7 6.3 ' 5 2.l 5 1.1
WASHTINGTNN,OO 3.5 5ol Go1 5.0 2e3 245 1.5 Zols
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FIXEN SURFACE

TILY ANGLE cn AZINUTH BANGLE 75 0

Ay —— T s D D W A D D AR D e D Y O D AP A DA g WY A W U S e

SPRING SUMMER " FALL WINTEP
(Mg A4 M) (J, 4. 8) (S,0, MY 1Dy J4FY
n L) D T D T n T

g . s W il o A A g e e DD e AR D W e B

AL AUQUERQUE 5.7 7.1 6.7 B.2 3.9 5.1 2,9 3.8
APPALAGCHTCOL A 4.5 5.0 6,7 B.& 34 47 2.4 3.5
RISMARGK 3.8 5,2 5.2 BN 2.3 2.2 1o 240
BLUE WILL 3.2 4.6 3.6 5.4 2.0 .0 1.3 2.t
BOSTOM 3.2 4.6 3.8 5.6 1.9 2.9 1.2 1.9
BROWNSYTILLE 3.4 5.2 4,9 646 2.8 .3 1.8 3.0
CAPE WATTERAS 4.8 Bal S.e 7.0 3.2 B3 2.2 3.4
CAREBOU 3.3 4.8 T.8 5.5 1.5 2.5 1.2 1.9
CHARLESTON o0 5.6 4,0 5.8 2.8 &l 1,9 2.9
coLuMaTs 2.5 5.8 4.8 6.5 2.6 3.6 1.6 2.4
DODGE CITY 4.3 5.8 5.5 7.0 3.3 4.3 2.1 2.9
EL PASO 6.2 746 £s5 7.9 8.3 501 301 Ged
ELY 5.0 6.5 Bl 7.6 3.7 beb 2.2 3.1
FORT WORTH be 5.6 5.2 B8 3.0 G2 2.1 3.1
GREAT FALLS 3o %9 5.8 6.6 2.0 2.9 1,0 1.7
LAKE GHAPLES 3.7 5.4 3.9 5.7 2.6 &b L7 2.8
HADI SON 3.7 5.3 5.4 B.8 2.2 '3, 1.5 2.2
MEDF 0RO 3.6 5.2 Bel 75 2.3 36 7 1.6
"IAHI : ‘4-3 6.0 ‘O.! 6-1 3.2 '6-6 3 2.6 l‘li
NASHVILLE 3.4 5,0 442 Bl 2.5 3.6 1.6 2.3
NEW YORK 3.0 4.5 .4 5.2 2.4 3.1 1,2 2.0
LT 3.7 5,2 be? Bl 2.5 3.5 1.7 2.5
PHOENTX 6.0 7.3 6.1 7.6 38  £a9 2.7 3.7
SANTA MARTA Sel 5,9 6.3 7.8 347 48 2.3 3,3
SEATTLE 28 Galy [ 4 6.3 1.5 Cely - 1.1
HASHINGTON,TIO 3.5 S0 4.1 5.9 2.3 3.5 1.5 2.4



FIXED SURFACE

TILT ANGLE 90 AZIMUTH ANGLE 90 D

A - G S . S D W S D T . e h T - A T A A A e W Ol A e TR W

SPRING SUMMER ' FALL WINTER

{MyAy™y (4,4,48% (S, 0, M} {0, 0,F)

n T n T D T D Y
ALRUQUEROUE 5.7 Ta% 6.7 8.2 3.9 Set 2.9 3.8
APPALACHICOLA 4,5 6.0 4,7 Gols 3.6 4.7 2ol 345
BISHA‘"GK 3B a2 5.2 648 2.3 3.2 o 1eh 2,0
BLUE MTILL 3.2 beb 3.6 5.5 2.0 3.0 1.3 241
BOSTON 2,2 4.b 3.8 5.6 1.9 2,9 te2 1,9
NOOWNTSYTILLE 3. 542 4,9 B,.B 2.8 w3 1.8 3.8
GCAPS HATTERAS 4,8 Bebs S.% 7.0 3.2 &3 2,2 1.1
CARIBOU 3.3 b8 3.8 5.5 1.5 245 1.2 i,9
CHARLFSTON 4.0 5.t L.0 5.8 2,8 G,4 1.9 2.9
COLUMARYA 3.5 5.0 4.8 6,5 2.6 3.5 1.6 2.6
DODGE CITY 443 5.8 5,5 7.0 3.5 be3 2.1 2,9
EL PASD 6,2 T.6 6.5 7.9 4,0 Sel 3.1 boi
ELY 540 6. 6.l 7.6 3.7 &, 6 2.2 3.1
FORT WORTH 44,0 546 5.2 6.8 3.0 4,2 2.1 3.1
GREAT FALLS Tl o9 5.0 6.6 Z-B 2+9 1.8 1.7
LAXE CHARLES 3.7 S.t 3.9 5.7 2.6 G.0 1.7 2.8
MADIS NN 3.7 5.3 5.1 Be® 2,2 3.1 1.5 2.2
MEDFOON 3.6 5.2 6,1 7.5 2.3 .6 o7 1.6
MIAMY 4,3 6.0 4,3 6.1 3.2 4.5 2.8 Rl
NASHVILLE 1.4 S 4,2 6.0 245 3.6 10 2,2
NEW ¥DRK 3.0 ] ke 5.2 24l 3.1 1.2 2.0
OMAHA 2.7 5.2 5,7 B.& 2.5 1.5 1.7 2.5
PHOIHTX 6.0 7.3 Bel 7.6 3.8 4.9 2.7 3.7
SANMTA MARTA Bl 6+ 9 6.3 748 3.7 (9} 2.3 3.3
SEATTLE 2.8 bals 4,7 6,3 1,5 2.4 .5 i.1
WASHINGTON, NG 1.5 5,0 4.1 5.9 2.3 1.5 145 2.4
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FIXEN SURFACE

TILY ANGLE —15 N AZINMOTH ANGLE =90 0

- s g D T A A O O R g T A D A - —— - - - - - -—— - ——— -

SPRING SUMMER FALL WINTER

'N'A’H’ !J'J.A‘ IS'D,N‘ (D'J'F’

ki) T n T D T D T
ALAYQUERNUE 5.6 Te1 8.6 8,1 3.9 5.0 2.8 .7
APPAL ACHIGOLA 4.3 5.9 4.6 6.3 3.3 L 7% 2.3 Jola
BISHA‘PGK 3.7 5,2 Sa1 6,7 243 3.2 Lot 2.0
BLUE MILL 3.1 LB 3.5 5.3 0 3.0 1.3 2.1
ANSTON 3.1 4.6 3.7 5.5 1.9 2.9 1.2 1.9
BROANSVILLE 3.3 Sel 4.8 6.5 8 4.3 1.8 3.0°
CARTROU 3.3 het 3.3 Sl 1.5 2eh 1.2 1.9
CHARLFSTON 4.0 GeF 4,0 5.8 2.8 bl 1.9 2.9
COLUMRTA 3.4 4.9 4,8 £.3 25 3.5 1.5 2.3
onngGeE CITY 4.2 S.6 5.3 Bl 3e2 b2 2.0 2.8
EL PATD [P § Tale 6ol T.7 Led Sel 3.1 4.0
ELY 5,0 fe5 6.1 77 3.6 b6 2,2 3.0
FORT WORTH 3.9 Sats 5.0 Basb 249 hei 2.0 2.0
GREAT FALLS ) 34 4.9 5.0 6.5 2.0 2.2 1.0 1.7
LAXE CHARLES Jab 5.3 3.8 Sa.7 2e b 4ol 1.7 2.8
MADISON 3.6 Se2 5.0 6.7 2+ 2 3.1 | 1Y) 2e2
MEQFORD Jule 5.0 5.8 7.3 2e2 3.3 o7 1.5
MTAMY : Ge2 5.9 4.3 6.2 3.2 LTS - 2.8 4.0
MASHVILLE 3.3 k.9 LS S.9 244 1.6 1.% 2e2
NEW YORK 3.0 bel 3.3 5.1 Zel Jot f.t 1.9
OMAHR 3.6 541 4.5 642 2ele 34 1.6 2els
PHOENTX 5.9 T2 €.9 Tals 3.7 4.8 2.7 3.6
SANTA MARTA S.2 6.+6B 5.4 7.2 3.5 b 222 3.2
SEATTLE 247 43 LI ) 640 1els 2ok .5 1.1
WASHINGTON,NC 3.4 4,9 4.9 5.7 2.3 3.4 1.5 243



FIXED SURFAGE

TILY ANGLE —1%5 0 AZIMUTH ANGLE =75 D

- A A e o e A s D U D AP W P D S S Y e el e W e

SPRING SUMME® FALL WINTER

(M Ay MY 1Jyds A £Se 00 N (DyJ,F)

D \ n T D T n '
Ny e T 2 G S T = B S Y W S A D D W D G G AR S e W
AL AUQUERQUE 5.5 6.9 6.6 8.0 1.6 het 2.5  Tub
APPALACHICOLA b2 5.8 beb B2 Bl bl 2.1 3.2
ATSMAWECK 3.6 5.8 5,0 6ab 2.1 3.0 1ei 1.8
BLUE MILL 3.0 .5 3.5 5.2 1.8 2.8 1ol 1,9
BOSTON 3.0 4.5 1.7 5S4 1.8 2.7 1.0 1.8
RRONNSVILLE 3.2 5.4 4.8 6.5 2.6 il 1.6 2.9
GAPE HATTERAS 4.5 Bai 5.2 6.8 2.9 &0 1.9 2,8
CARIBOU 2,1 6,6 3.7 5.3 1. 2.3 1.0 1.7
CHARLESTON 3.9 5.4 3.9 5.8 2.6 3.8 1.7 2.7
CaLUMRTA 3.3 u.n 4.5 5,2 2.3 3.3 1.3 2.2
NONGE CITY Gel 5.5 5.2 6.7 2.9 &l 1.8 2.6
.FL PASO 5,0  Te3 - B,3  T,7 3.7 4B 2.8 3.7
ELY L) 6.3 Bl T+6 Tola 4.3 1.9 2.8
FORT WORTH 3.8 5.3 5.0 6.6 2¢8 el 1.8 2,8
GREAT FALLS T3 648 4.9 B.% LeB 2,7 «3 1.5
LAKE CHARLES 3.5 5.2 1.8 5,7 2,5 3.9 145 2.6
MADISON : 2.5 5.1 6.9 6.6 2.0 2.9 1.2 2.0
MENF BP0 2.3 4.9 5.7 T.2 240 Fet 5 1.4
MIAMYT 4,1 5.8 4.3 B0 300 et 2.6 3.8
NASHVTLLE 3.2 4.8 4.0 5.9 2.3 2.4 .2 2.1
NEW ¥0RK 2.9 4.3 3.2 5.0 1.9 2,9 1.0 1.7
oMM 3.5 5.0 ka5  Bat 2,2 3.3 1.4 2,2
PHOENTYX 5.8 T.1 5.9 7.3 3.5 4.5 2.4 3.k
SANTA MARTA 5.0 6.5 5.7 T.2 3.2, &3 2.0 2,9
SEATTLE 2.6 4,1 “.3 5.9 1.3 2.2 o 1.1
WASHTNGTON, DO 2.3 4.8 3.9 5.7 201 3a2 1.3 2.1
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FIXED SURFAGE
TILY ANGLE —15 N A7IMUTH ANGLE -50 0

- i ok Sl e R W R D S e e o v el e ol P R D U R A U U e R N S S W W

SPRING SUMMER ’ FALL WINTER

(Mg Ay H) (e dy A2 1S9 Ns N (0, d,F)

D T 0 T 0 T 5 T
AL RURUERAUE 5.3 6.8 6.5 A,8 3.4 b5 2.2 3.1
APPAL ACHTCOL A 4e1 5.7 6.6 6.2 3.0 ka2 1.9 3.0
BYSHARGK T4 8,9 4,9 6.5 1.9 2.8 W9 1.6
BLUE HILL 2.9 Gat 3.8 5.2 1.7 2.7 1.0 1.7
ANSTON 2.3 b 3.6 5.3 1.6 246 .3 1.6
BRONNSVILLE 3.2 540 4.8 6.5 205 el 1.5 2.7°
CAPE HATTERAS heh 640 S 6.7 2.7 3.8 1.7 2.6
CARIBOU 3.0 4.5 3.6 5.2 1e2 2.2 9 1.5
CHARLESTON 3.8 5.3 3.9 5,7 2.4 3.7 1.5 2.5
COLUMATA 3.2 4a? 8,5 6.1 2ot 3.1 1.2 2.0
DONGE GITY 2.9 5.4 5.0 6.6 2.7 3.7 1.5 2.3
EL PASO 5.8 7.2 6.3 7.7 305 4B 2.5 3.5
eLY 47 6.2 5.9 7.5 Tut fed 1.7 2.5
FORT WORTH 3.7 5,2 6.9 6.6 2.6 3.8 16 2.6
GREAT FALL'S 2.4 4.6 oA 6.3 1.6 2.6 7 1.4
LAKE CHAPLES I 5.2 3.8 5,5 2.3 37 Lo 2.5
MADTSON 2.4 5.0 4.8 6.5 1.8 2.8 1.0 1.8
ME OF OPD 3.2 4B 5.6 Tl 1.9 - 2.9 5 1.3
MIAMT : Lot 5.8 be3 B0 2.9 43 T
NASHYTLLE el a7 ba0 5.8 2.1 3.3 1.4 2.8
NEW YORK 2.8 4.2 3.2 4.9 1.8 2.8 8 1.5
oMM T4 4.9 bo  BLD 2.0 3.1 1.2 2.0
PHOEM T X 5.6 6.9 5.8 7.3 3.2 lab 2.2 3.1
SANTA MARTA 4.9 B3 5.7 7.1 3.0 4.t 1.8 2.7
SEATTLE 2.5 440 4.2 5.9 1.2 2.1 W3 1.0
HASHETNGTON,DC 3.2 4,7 3.8 5.6 1.9 3.1 1.4 2.0

b
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FIXED SURFACE

TILY ANGLE —15 D A7INUTH ANGLE -4%5 D

- - - NS D D W L W D W D gy W SR R gy W @ b W e o VD W Sk B R W A W

SPRING SUMMER FALL HINTER

(Ha Ay MY tdy,d, A {SeNe M) D¢ J,FY

L] T n T D L) b T
B T b e L L L L T R TR P L D T L P e e T T D P Y
ALAYQUERAUE 5e? 6.6 LYe " 7.9 3.2 e 3 2il 2.9
APPALACHIGOLA 4ot 5.6 4.5 6.2 2e8 Wal 1.7 2.3
BISMARCK T3 4.7 68 Bk 1.7 2.5 '8 1.4
BLUE H‘[LL 2-3 (0-3 3-3 5-1 1!5 2i5 .ﬂ i.‘l
BOSTON 2.8 4,3 3.5 5,3 1% 2.5 a7 1.5
BROWNSVTILLE 3.2 5.8 4.8 6,5 2:% 349 1e8 246
DAPE HATTERAS 4,3 5.9 5.4 6.7 245 3.7 1.5 2.4
cARIiaou 2+8 43X 3.9 642 1.1 2.1 a7 1.3
CHARLESTON «7  5a2 3.9 5.7 2.3 1.5 1o 2.7
coLusata Ja1 L.B b, 4 6.1 240 3.9 1.0 1.8
DONGE CITY 3.8 5.3 St 5.6 2.5 3.6 1.3 2.1
EL PR“ZO 5-7 1-0 6.2 ?-6 3.3 'Q'i 2-3 3-2
ELY 45 6.0 G.8  T.% 2,9 2.8 1.6 2.3
FORT WORTH 3.6 5.2 4.9 6.5 2a4 346 1.5 2.k
GQE‘T FALLS 3-0 '«nS 10-7 6.2 105 Eill' -6 192
LAKE GHAPLFS 5.1 3.8 5.6 2.2 3.8 1.2 2,3
MADISON 2,2 4,8 “.T 6.4 1.6 2.6 «9 1.8
MEDFORN 3.4 b7 5.6 7.0 1.8 248 aly 1.3
MIAMY 4a0 5.7 4,2 6.0 2.7 %1 2,2 3,4
MASHYTLLE 3.l .6 3.9 5,8 2.0 3.1 1.0 1.8
NEW YNRK 2.7 b, T4 4,9 146 247 o7 1.5
DMAHE 3.3 4.8 he3 6,0 1.9 249 1s1 1.8
PHOENTX B+5 faB 5.8 Te? 310 5.2 1.9 2.9
SANTA MARTA heB  H.2 5.7 Tl 2.8 3.9 1.6 2.5
SEATTLE 2.4 3.9 4.1 S.8 L.1 2.0 «3 9
WASHYNGTON, O 3.1 hab 3.8 E.B 1.8 29 - 1.0 1.8
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D D g D e W T G G D A AR D WD TR D AR ORI Y W A P

TILY ANGLE —15 D

FIXED SURFALE

AZIMUYH ANGLE -30 D

PR D A R A ekl o Y S D I A W e M A e S W . - - A ol S -

ALBUDUERQUE
APPALACHICOLA
NYSHAPCK

BLUE MHILL
ROSTON
RROWUNSYILLE

CAPE HATTERAS
CARIBOU
CHARLFSTON

COLUMATA
DINGE CITY
EL PATO

ELY
FORT WORTH
GREAT FALLS

LAKE CHARLES
MADISON
HEAFBRD

MTAMY
MASHVYTLLE
NEW YORK

OMAHA
PHRENTX
SANTA MARTA

SEATTLE
WASHYNGYON,DC

SPRING

(M2 M)
] T
5-1 60
Yol 5
3.2 4,
2a7 he?
247 442
3.1 4,9
L,2 5,8
24T 4.2
J.6 5.l
3.1 4.6
3.7 5.2
Seb Fe9
haly 5.9
3.5 5.1
2.9 Lok
T3 5.0
3.1 4.7
3,0 [y s
3.0 4e5
246 Gl
3.2 %4
Sl 6.7
4.7 6Ge?
2.3 3.9
3.0 445

SUMMER FALL
(Jeds AV (Se Ny NY
h T 0 T
Bols Te? o 4.1
4,5 6.2 2.7 3.9
4.8 6.3 1.6 2«5
3.3 5el 1.4 2ole
3.5 52 1.4 Zak
4.8 6.5 243 3.8
5.0 6.7 2aks 3.5
3.4 5.1 1.0 240
TaB 5.6 Ze2 3eh
4 ot 6.0 1.8 2+9
S.0 6.5 Zale 3ol
6,2 7.6 3.1 Ge2
7 7.3 2.7 3.6
9 6.5 2.3 3.5
-] 6edl 13 ?e3
7 BB 2e1 3.5
%4 6ely 1.5 2%
] 649 1.7 CaT7
ba2 6.0 2.6 LYY
3.9 5,7 1.9 Jad
3.1 4.9 1.5 246
!..s 5.9 113 2-5
5.8 Te2 29 4.0
5 W7 Te2 2a7 T8
4.1 5.8 1.0 1.9
3.8 5.5 ta.7 2.8

HINTER
(DedsF)
n T
1.8 2.7
1.5 2.7
B 1.3
T vl
8 1.4
1.3 2
1.3 2.2
B 1,2
1.2 2e2
29 1.7
1,2 2.0
2.1 3.0
1.3 2.1
1.3 2.3
.5 1.1
1.2 2.2
a7 1.5
.Y 1.2
2.8 3.2
+9 1.7
- 1.0
«9 1.7
i.8 2.7
1.4 2.6
o2 9
.9 'T

b



FIXEN SURFAGE

TILT ANGLE —15 D ATIMYUTH ANGLE -15 D

- D gy - P AL PP A YR A S . T S A TR S ES MR W S A U R g D M A AP T R N B YR MDAk e G T e e YR e e e -

SPRING SUMMER ' FALL WINTEP

(M Do M) (Jyds AD 15e 04 N} 10 d,F)

0 T n T 0 r ) v
ALBUGUEROUE 5.0 Bk 6.3 T8 2.8 4D 1.6 2.5
APPALAGHICOLA Lel 5,5 We5  Ba1l 2.6 38 1.6 2,6
BtSﬂﬁ‘PCK 31 4,5 4,7 643 1e% Zs3 +5 1.2
ALYE WTLL 2.7 et 3.3 5.0 1.3 2.3 6 1.4
ROSTON 2.7 4.t 3.5 5,2 1.3 2.3 6 1.3
ARNUNSYILLE 3.4 4.9 4B BaB 2.2 3.7 1.2 2.5
CAPE HATTERAS 442 5% 5.0 6.k 2.3 3.5 1.3 2.2
CARIROU 2.6  Wot 3.4 5.1 1.0 149 o5 1.1
CHARLFSTNN 3.6 5.1 3.8 5,6 2.1 1.3 1.2 2.1
COLUMATA 3.0 4.5 kel B0 1.8 2.8 8 1.5
NONGE CITY 2.7 5.2 5.0 645 2.3 3,3 1.0 1.9
EL PASQ 5.5 6,9 6.2 TG 3.0 Gai 1.9 2.9
ELY 4.3 5.8 5,7 7.2 2.5 3.5 te1 2.0
FORY WORTH 3.5 5.1 k.9 B.5 2.2 3o 1.3 2.2
GREAT FALLS ZoA 4,3 4.5 B0 1.3 2.2 B 1,1
LAKE CHARLES 3.3 5,0 3.7 5.6 2.0 3eb o 1.1 2,2
MADNISON 3ol W7 4,6 6.3 Lok 2o 6 1ok
ME 0F om0 Tul ' a6 5.5 6.9 1.6 2.6 b 1.2
HIA'{I ) 3-9 556 ‘0.2 an 2-5 3‘9 1aq 3'2
NASHVTLLE _ el 4.5 3.9 5,7 1.8 .8 B 1,7
NEW YORK 2.5 4,0 3.4 4.8 1.5 2.5 6 1.3
0M AR 3.1 4.7 8.3 5,9 1.7 - 2.7 8 1.6
PHOENTY 5.3 6.6 5.8 7.2 2.8 3.9 1.7 2.6
SANTA MaRTA Le7 6.1 5.8 7,2 2.6 3.7 1.3 2,3
SEATTLE 2.3 3.8 4,1 5.8 +9 1.9 .2 oA
WASHTNGTON, D 2.0 4.5 3.7 5.5 1.6 2.7 B 1.6
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FIXED SURFACE
TILY ANGLF —15 D AZIMUTH ANGLE 0 D

A i e e e e o b A o WA R e TP o e b A e o Sl e e el o A D A AP

SPRING SUMME R ) FALL WINTER

Mg A M) tdy 3440 (S+ DN (DyeJ,FY

n T jad T n T D T
AL AUNVERQUE 4,9 bely 6,3 7.7 Ze8 3.9 1.6 2.5
ADPPALACHICOLA L Geb 4.9 6.4 246 2.8 1.5 2.8
RISHEPCK 3.0 bns h.? 6-2 1.4 203 05 1‘1
BLUE HILL 2.8 bl 3,3 5.0 1.3 2.3 +b 1.3
RNSTON 2.6 bel 3.5 5.2 1.3 2.3 5 1.3
RROHNSVILLE J.1 4.9 4.7 6.5 2o 2 3.7 1-2 Zols’
CAPE HATTERAS La2 5.8 5.0 6.5 23 Ja e 1.2 2.2
CARIBOU 246 LTSS Fete Sel «93 1.9 ol t.1
CHARLESTAON TeG 5.1 3.8 5.6 2.1 3.3 C1ed 2.1
COLUMARTA 73.0 4,5 4t 6.0 1.7 28 o8 1.6
NOOGE CITY 3.7 Gel S0 5.5 2+2 3.3 1.3 1.8
EL PASO Se5 6.8 6.1 7.5 3.0 a1 1.9 2.8
ELY h.? Snﬂ 5-6 7.2 .5 1.1 1.9
FORT WORTH 345 Gel 4.9 645 22 3ule 1.2 2.2
GREAY FALLS 2.7 4e?2 4.5 6.0 1.2 242 ok 1.0
LAKE CHARLES ‘ . 5.0 3.7 5.5 el 1.1 2.2
MADISON 3.0 o8 L) 643 1.4 244 »6 1.4
MEDFORD 3.0 beb 5.5 6.9 1.5 2.6 3 1.2
MIAMY 3.9 5.8 Gl 5.9 2.5 3.3 1.9 3.1
NASHVTILLE 2.9 be5 3.9 5.7 1.7 249 ] 1.6
NEW YORK 2.5 4D ¥.1 &.0 1.4 2«5 b 1.3
OMAHA 3.1 e & 4.3 5.9 1.6 2e7 .8 1.8
PHOENIX 503 6.6 5;7 7.2 2-8 3.‘] 1-6 2-6
SANFA MARTA L7 6.2 5.9 7.3 246 3.7 1.3 2.2
SEATTLE +3 R Y. b2 5.8 9 1.9 o2 «A
WASHINGTON,DC Z2e9 hals 1.7 545 1.6 2.7 M ] 1.8

wy



FIXED SURFAGE

TTLT ANGLE —t5 N AZIMUTH ANGLE 15 0

L e L L S P Y T P P P P P P L L L e PP L L Ll L DL Ll bl t

SPRING SUMMER © FALL WINTER

My A4 M) I e ) {Ss Ne N} 10s 9, F)

0 T n T n T n T
L e g h L b L Ty T A R = T PR " ol W A0 B WA T Y G I A WP
ALRYQUERQUE 4.9 Bels 6.2 7,7 2.8 3.2 1.6 2
APPAL ACHIGOLA 4,0 5.5 4.5  B.1 246 3up 1.5 2,
BISHAPCK 2.0 4.5 8.7 5,2 Lele 7.3 5 1.
BLUE HWILL 2.6 et 3.3 6.1 1.3 2.3 s & 1.
AYSTON 2.6 fod 1.5 5,2 1.3 2.3 6 1.
BRONNSYILLE 2,1 4.9 4.7 6.5 2.2 AT 1.2 2,
CAPE HATTERAS 4,2 5.8 5.0 6.7 2.3 15 1.3 2.2
CARIRDU 2.6 W,1 3. 5,1 .9 1.9 o 1.1
CHARLESTON 3.5 5.t 3.8 5,6 el Al 1.2 2,1
COLUMRIA 3.0 4.5 Gty 6.l 1.8 2.8 8 1.6
DODGE CITY 3.7 B2 5.0 6,5 2.3 3.3 1.1 1.9
FL ®a<0 5.5 Hu8 6.4 7.6 1.0 heil 1.9 2.9
ELY Le2 5,8 5.6 T.1 2.5 3.5 1.1 2.0
FART HORTH 3.6 5.1 %,9 §,5 2.3 3.5 1.3 2,2
GREAT FALLS 2.7 4,2 G.s B0 1.2 2.2 1.1
LAKE DCHARLES 3.3 5,0 3.7 5,5 2.0 L Y 1.1 2.2
MADTSON 2.1 ba7 4.6 6,3 1. 2.4 o 1.t
MEDF OPD 3.0 4.6 85 B9 1.6 2.7 N -
MIAMT 2,9 5.6 4.1 6.9 2.5 3.9 1,9 %2
NASHYTLLE 2.9 4.5 3.9 5.7 1.8 2.9 «8 1.7
NEW YORK 2.5 4.0 3.1 4.9 1,5 2.5 o6 l.ob
DMAHA 2.1 et 4.3 5,0 1.7 2.7 8 1.8
PHOENTX 5.3 6.6 5. 7.2 2B 1.9 1.7 2.6
SANTA HARTA L8 6.2 B0 T.h 2.7 3.8 1.3 2.3
SEATTLE 2,3 3,9 442 5,9 «3 1.9 +2 o8
WASHINGTON,D 2.9 4.5 3.8 5.5 1.6 2.7 8 1,6
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FIXEN SURFACE

TILY ANGLE —15 D AZIMUTH ANGLE 30 D

W e A o U D Wk D WD e D DD g Yh W o T S i M D D ER A N D S P A D W L S A S

SPRING SUMMER FALL WINTER

'"OA'“‘ (J'J!A‘ (SQG|N' ID.JQF’

D T n T h} T ) T
ALBUOQUERQUE 4,9 6.4 .2 7.7 2e9 4.0 1.8 2.7
APBALACHTICOLA Le.0 S+6 bol 6.1 2.7 3.3 1.6 2.7
RISMARCK Jai 4.5 4,7 6.3 1.5 2.4 ) 1,3
BLUE HILL 2.7 baod 3.3 S.1 1% 244 o7 1.4
BNSTON 27 4ol 3.5 5.2 le% 2.4 o B 1.t
.BROWNSVIILE 3.4 4.9 L7 E.b 22 3.7 1.3 2.5
CAPE HATTERAS b4a3 S.8 540 6 2ek 3.5 1.4 2.3
CARTBOU 2+6 he2 Jab 5.1 1.0 1.9 5 1.2
CHARLF¥STON . 36 Sl 3.7 5,6 2.1 3.h 1.2 2.2
coLumMaTA 3.1 4.6 bt 6.1 1.9 2.9 +93 1.7
nonsE CITy 3.8 542 5.1 6.6 2.4 3% 1.2 2.0
EL PASO 5.5 5+9 6.1 7.5 3.1 4.2 2.0 3.0
€LY 4,3 5.8 5.5 7.1 26 3.6 1.2 2.1
FORT WORYH 3.6 5.2 4.9 6.5 2.3 3.5 1.4 2.3
GREAT FALLS 2.8 4.3 4.5 6.0 1.3 2.2 *5 1.1
LARE CHARLES 3.3 Sl 3.6 5.5 2.0 Juls i.2 2.3
MADISON 31 47 4,7 Bel 1.5 2a4 N4 1.5
MEDFORD J.1 4.7 5.5 7.0 1.7 2.7 o4 1.2
MIAMY ‘ Je9 56 4.1 5.8 245 4.0 240 3.2
NASHY ILLE 3.0 4.5 3.9 5.7 1.8 3.0 +9 1.7
NEW ¥YORK 24b LTS 3.1 4.9 1+5 2.5 o7 1.6
OMAXRY 3.2 LR 4 bl 6.0 t.3 2.8 «9 1.7
PHOENTX 5.3 6.7 5.8 7.2 2.9 4l 1.8 2.7
SANTA MARTA 6.9 6.3 6.1 7.5 2.8 3.9 Tels 2.4
SCATYLE 2als 3.9 4.3 6.0 1.4 2.0 + 2 «9
WASHTNGTON,DC 3.0 beS 3.3 5.6 1.7 2.8 »9 1.7



FIXED SURFACE

TTLT ANGLE —15 D AZTMUTH ANGLE 4% 1

N M D A T e g e o s e e e o Y e e L D e b S e U o e T R W R AR W D m w w

SPRING SUMKER FALL WINTE®R

(Hy As ™Y fd,JsAY (Se Ny N} (9,J.F)

o T n T N ¥ D T
A T T e R L L
AL BUQUERQUE Sa.0 6.5 6.2 7.7 3.1 W2 2.0 2.9
APPALRCHICOLA Lel 5.6 bl Bel 248 4, § 1.8 2.9
RYSMARPCK 3a2 4.5 4.3 6.2 1.6 25 28 1.8
ALUE HILL 2.7 b2 3.3 5.1 1.5 245 8 1.5
RAST ONM 2.7 H,2 2.5 5.3 1.5 e ls o 7 1.5
RAOWNTYILLE 3.2 5.0 4.7 Bk 2.3 3.8 1.3 2.6
CAPE HATTERAS Lty 5«9 5.1 6.7 2.5 1.7 1.5 Pols
GADIROU ZaTl Le? 3-5 5.2 101 ?Ou '? 1'3
CHARLESTNN 2.6 5.2 3.7 5.6 2a2 3.5 1.4 23
COLUMRBTIA 3.1 4.6 4.5 Gl 2.0 3.0 1.0 1.8
DONGE CITY 2.9 5.3 5.1 6.6 2.5 3.6 1.h 2,2
EL PASN 5.6 6.9 .1 7.8 3.2 bale 2.2 3.2
ELY 4.3 5.9 5.5 7a3 2.8 3.3 L0 2.3
FORYT WORTH 3.7 5.2 ko9 6.8 245 3.7 1.5 2ol
GREAT FALLS 2.9 443 4.5 il 1ok Zels B 1.2
LAKE NHARLES 1.3 .l 3.6 5.5 2al Te5 1.3 245
MADT 50N 3.2 4,8 Lal.7 Gl 1.6 2.6 29 1.6
"EUFO"Y] 3'1 "0-7 5.6 T.Q 1.8 209 |5 1.3
MIAMY 2.9 5.6 4ol S8 2eb LT% S 2.1 LIRS
NASHVTLLE X.0 LT 3.9 5,7 1.9 3.t 1.0 1.8
MEW YORK 2+6 Lol 3.1 4.9 1.6 2.6 8 1.5
OMAMA 3.3 4e8 bob 6.1 1. 2.9 1.4 1.8
PHNENRTYX Sule 6,7 5,A Tel 3.0 Gel 1.9 Z2e9
SANTA MARTIA Sel Gols 6.2 Te6 3.0 Go1 1.6 2.5
SEATTLE 2.5 ba L bols 650 1.1 2.8 «3 +9
HASHINGTON, 00 3.1 4+ 6 3.8 5eb 1.8 2.9 1.0 1.8
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“FYXED SURFASE

TILY ANGLE —15 0O AZIMUTH ANGLE 60 D

- - g @b A e e - e WD R - - W e e e e B G - A - W e R e W s a o A am ek uh & T e W e - ——— -
SPRING SUMMER © FALL WINTE®
(My A, (Je 3,00 {Ss 02 N) {0,3,F)
0 T n Y D T ] T
AL RUQUFRAVE 5.1 6.6 6.2 7.7 3.3 Gl 2.2 3.1
APPALACHTGOLA bel B.7 Yo Bl 3.0 B2 2.0 3.1
BISMARCK 3¢3  ha8 5.9 B.% 1.8 2.7 «9 1.k
ALYE HILL 2.8 4.3 3.6 5,2 1.6 2.8 1.0 1.7
BROSTON 2.8 4.2 3.6 5.3 1.6 2.5 9 1.6
BRONNSVILLE 3.2 5.0 a7  Hak 2.4 3.9 1.5 2.7
CAPE MATTERAS k.5 6.0 5.1 6.7 2.7 3.9 1.7 2.6
CARIROU 2.9 4.4 3.6 5.2 1.2 2.1 8 1,5
CHARLESTON 3.7 52 3.8 5.5 2.4 3,86 1,5 2.5
CHLUMRTA 3.2 4.7 4.5 6.2 2.2 3,2 1e2 2.0
NONGE CIT¥ 4,1 5.t 5.2 6.7 2.8 3.8 1e6 2.8
EL BASH E.7  TeD el 7.5 ek babB 2.5 3.4
ELY 4,5 6.8 5.6 Tl 3.0 4,3 1.6 2.5
FORT WORTH 3.8 5.3 5.0 6.6 2.6 3.8 1.7 2.6
GREAY FALLS 2.0 ©e5 4.6 6.1 146 2.5 P R Y
LAKE CHARLES 3.4 5.1 3.6 5,5 2.2 3.5 1.4 2.5
MADISON 3.3 .9 4.8 6.5 148 247 1.3 1.8
MEDFOPD 3,3 u.a 5.7 Tt 240 1.0 6 1.4
MIAMY 4.0 5.7 4,0 5,8 2.8  U,2 2.3 3,6
NASHYTLLE T.1 Ue.® 2.9 5.8 2.1 3.2 1.1 1.9
NEW YORK 2.7 4.2 3.2 5.9 Le7 2.8 9 1.7
DUAHA 3.4 L,9 45 B Zel %1 1.2 2.0
PHOEMTYX 5.5 B.8 5.8 7.3 3e2 G443 2.2 3.1
SANTA MARTA 5.1 BB 8.3 7.7 1.2 &3 1.8 2.7
SEATTLE 2.6  ba1 4,5 B,? 1.2 2.2 «3 1.0
WASHINGTON,DNC 3.2 4.7 3.9 5.7 2.3 3.1 1.2 2.0



FIXED SURFACE

TILY ANGLE —15 D AZIMUTYH ANGLE TS5 D

Rt T R e S Ll R e P D P B R PR L L L b Ll bl L

SPRING SUMMER : FALL HINTER

(Mg A g MY (Jy J. 80 [SeDeNY (Ds ), FY

n T n T 0 T n 7
R A oy et e Bk LT S T Y - G W W -y bl e ol i e W o A B G5 Y S U R TR GRS E Y
AL RYQVERNUE 5.3 5.7 6s3  Ta? 3.6  b,T 2e5 b
APPALACHICOLA 4,2 S.8 Le5  Hai 3.1 b,k 2,2 3.3
RISMAOCK 2,5 4,9 Se0 6.5 2.0 2.9 1.1 1.8
BLOE MTILL 2.9 el 3.5 5.2 te7 2.8 1+1 1,9
BROSTON 2.9 4ol 3.6 Bels 1.7 2.7 1.0 1.3
RENUNSVYILLE I.x 5,1 4.7 Fals 2.9 4,0 1.6 28
LAPE HATTERAS haf 641 5,2 6.8 2e9 el 1.9 2.8
CARIBNY 3.0 4.5 3.6 5.3 1.3 2,3 1.0 1.7
CHARLFSTON 2.8 5,3 T8 5.6 2.6 7.8 1.7 Y
COLYMT™TIA 3.3 P ) bbb B 2.3 3.4 1o 2.2
DODSE CITY 4.1 5.6 5.% feB 3.0 4,0 1.8 2.6
FL PASO 5.8 7.2 8.2 TS 3.7 he 2.7 3.7
LY 4,6 Bel 5.6 7.2 3.7 M2 1.9 2.7
FORT WOPTH 3.9 Seta 5.0 ) 2eB &al 149 2.8
GREAT FALLS 3.1 4.6 b4a7 6e2 1,7 2.7 8 1.5
LAKE CHARLES W 5.2 3.6 .5 2.4 348 145 2.6
MANT SN 3.l 5.0 4,9 6.5 1.9 2.9 1.2 2.0
MEOFO®RD 3.t 5. 5.8 Te ‘2e1 32 T 1.5
MIAMT 4,1 5.7 B0 5.8 2.9 By 3 2.5 2.8
MASHYTLLE 2.2 4,7 Wb 5.0 2.2 3.4 1.2 2.1
NEW ¥YNRK 2.8 4,3 3.3 5.0 1.9 2.9 1.0 1.8
0MAYN 1.5 5.0 kb Bae? 2.2 3.3 1ok 2.2
PHAENTX 5.6 TaD 5.9 7.3 3.0 4.5 2ol 3.b
SANTA MARTA 5,3 be? 6.6 T.R 3.5 e 2.0 3.8
SEATTLE 2.7 4.3 b 6.3 1.3 2.3 ot 1.4
WASHTHNGTNN,DO T.3 4.8 2, 5.7 2.1 3.2 1.3 2.2
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FTXEQ SURFACFE

TTILY ANGLE —15 N AZIMUTH ANGLE 90 N

Aaddeded ik el T R et DL L L E L PR Y S Y L R S I PR P Y L R L L L L L LR L L L L LR L -—-

SPRING SUMMER FALL WINTER

(M, Ay MY (3,J0,4) [{S+Ne N) (DeJsFY

D T n T n T ] T
AL RUQUERAQUE Sety 6.9 . 6.3 7.8 3.8 L3 2.8 3.7
APPAL ACHIGCOLA he3 5.9 4,5 6.1 3.3 bab 2.4 3.5
BISHARCK 3.7 5.4 5.1 6.6 2.2 3.8 1.4 o0
ALUE MTILL 3.0 4.5 3.5 5.3 1.9 2.9 1.3 2.8
AYSTON 3.0 he § 3.7 Gk 1.9 249 1.2 1.9
BRDHNQVILLE 313 5-1 “u? F)-"l 206 l&ol 1.7 3.0
CAPE HATTERAS 4.7 6.3 5.2 6.9 4,3 Z2e1 3.1
CAR[B“U 3.1 ".7 3|7 51“ 1.5 2.‘.‘ 1!2 109
CHARLESTNN 3.9 Sets 3.8 5.6 27 3.9 1.9 28
COLUMBTA I 4.9 4.7 6.3 2.5 3.6 1.5 Zel
DODNGE CITY b2 a7 5.3 6.8 3.2 he3 2.1 2.9
EL °ASO 6.l Te3 6.2 76 3.9 5.0 3.0 4,0
FLY Le8 Fie® 5.7 7.3 3.5 L 2.1 2.0
FORT HORTH bef 545 5.0 6.6 3.0 he2 2.1 3.0
GREAT FALLS 3.2 4.7 L.B B3 1.9 79 1.0 1.7
LAXE CHARLES 3.5 5.2 3.6 545 245 3.9 1.7 2.8
MADISON 3.6 Be2 4.9 6.6 241 3.0 1.4 2.2
MENFO®RN 3.5 Setl 5.9 7.3 2.3 3 o7 1.6
MTAMT Gel 5.8 4.0 5.8 3.1 445 2.7 4,0
MASHVTLLE 3.3 4.8 4.0 5.9 2e% 3.5 1.6 2.2
NEW YORK 2.9 G.4 3.3 5.1 2.4 3.1 1. 2.0
DMAHA 3.6 Sal L.6 6.3 244 3.5 1.6 2ol
PHOENTIX 5.8 7.1 5.9 L 346 4,8 2.7 3.6
SANTAR MARTA 5l 649 Bt T.9 3.7 be8 2.3 3.2
SEATTLE 2.8 L 4,7 6.4 1.5 2ol +5 1.1
WASHINGTON,.DC 3.l he.9 40 5.8 23 3o ls 1.5 2

»
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FIXED SURFAGE

TILY ANGLE —20 D AZIMUTH ANGLE =90 D

D e e ol T D D D Y A D W D D OB WS e M D W W R D S mp D S D N O TR S N AR A W W D WS YR R RS W e e w

SPRING SUMMED ' FALL WINTER

(Mg A4 MY (Seds AN (Se 04N} (D, J.FY

D T it T ] L g ] T
AL BUMIERAUE 5.3 6+ 8 6.2 746 3.7 4,8 2.7 3,5
APPALACHICOLA 4.0 5.5 4,3 5.9 Te1 443 2.1 z,?
RISHARCK 3.4 540 (g | Aoy 243 x.2 1.3 2,0
RLIE WTLL 2.0 bols 3.2 5.0 1.9 2.9 1.3 2.0
BOSTON 3.0 baoly 3.5 6.2 1.8 2+8 1.1 1.4
BROWNSVILLE 3.0 4,8 4ol el 2.7 bel 1.7 2.9
CAPE HATTERAS 4,2 5.8 4.8 644 2.9 4.0 2.0 7.9
CARIBOU 3.1 4,6 3.5 el 1.5 2.% 1.2 1.9
CHARLESTON 3.7 562 3.7 5.5 246 3.8 1.8 2.7
CoLuMRTA 3.2 4.6 4.2 5,® 2.3 3.3 1.4 2.2
DODGE CITY 3.8 5.3 4,8 623 3.0 Lol 1.9 2.7
EL PASD 5,7 T+G 5,9 7.3 3.7 4,8 2.9 3.9
ELY ) Gl.8 be?2 5,8 7.0 3.5 Lols 2a 2.9
FORT WORTH 3.5 5.0 4 .6 6,2 2.7 3.9 1.9 2.8
GREAY FALLS 3.3 " 4 47 6?2 1.9 2.8 ] 1.6
LAKE CHARLES 3.3 Sef 3.6 5.0 245 3.8 1 2¢B
MADNISON 3.4 Se0 [ 4 Ee3 2.1 2.0 1.4 2.1
MEDFUPD : 3-1 l"l? 5-'4 503 2-0 3.1 ‘6 1-"‘
MTAMTY 3.9 5.6 el 5.7 3.0 Lol 2.7 3.9
NASHVTILLE 3.t 4,6 3.8 5.6 2.3 3uh 1.3 2.1
NEW YNRK 2.8 G4e2 3.0 Le? 1.9 2.9 1.0 1.8
NMAHA 3.k 449 4.2 5.0 2.3 3.3 1.6 Zols
PHOENTX 5.5 6.8 5.4 B8 3.4 LeS 2.5 1.4
SANTA MARTA L,7 el 5.0 feb 3.1 4.2 2.1 3,0
SEATTLE 2.5 4.0 4.3 5.6 1.3 2.2 «5 1.1
HASHINGTON,DC 3.2 4e7 6 5ok 2.1 3,2 1.4 2.2
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FIXED SURFAGE

TILT ANGLE -30 D AZIMUYH ANGLE =75 0

T A D S A D D N AP D D NP D P AR W D S N R N R P R R o Dy om e

SPRING . SUMMER FALL WINTER

1My A, M} tded48Y {(S+0+ W) (0+J4F)

0 T D T )} T o T
ALRUQUERNUE el 6.5 5.1 7.5 3.2 43 2.1 3.0
APPALACHICOLA 3.8 5.3 4,2 5.8 2.8 bl 1.8 2.8
BISMARPCK 3.3 4.7 4.6 6.1 1.9 2.8 1.0 1.6
BLUE HILL 2.7 he? 3.1 4.8 1.6 26 1.8 1.7
ROSTON 2.8 4.2 3.3 S0 1.5 245 «8 1.6
RAGHNSYTILLE 2+9 4.7 4.4 6.1 2l 3.9 1.4 2.7
CAPE HATTERAS L0 5.5 Le7 6.3 2.5 3.6 1.6 2.5
CARIROU 2.8 4,3 3.3 4,9 1.2 2+1 : +9 1.5
CHARLESTNN 3.5 5.0 3.6 5.4 2.3 2.5 1.6 2.0
CNLUMRTA 1.0 Lol 4.9 Se7 2.0 3.0 1.1 1.9
DOAGE CITY 3.6 5.0 4.7 6.1 2.6 36 1.5 2.3
EL PASDH Cols 6,8 5.8 7.2 3.3 L7%) Z2els 3.3
ELY Lals 5.9 5.7 7.2 - 3.0 3.9 1.6 2.5
FORYT WORTH 3.3 L.8 4.5 6.1 2ale 3.6 1.5 2.5
GREAT FALLS 3.0 haoly 4.5 6.0 1.6 245 7 1.4
LAKE THARLES 3.2 k.9 3.6 Sl 262 3.6 1.3 2.3
MANI SNN 3.2 he?7 4.5 6.1 1.3 2.7 1.0 1.8
MEDFOPO 2.9 4,5 542 6.5 1.7 2.8 ol 1.3
MTAMT 3.8 S.& L0 5.7 2.7 Lol 243 3.5
NASHVILLE 249 Gaeth 3.7 5.5 2e0 3.1 1.0 1.9
NEW YORK 248 bel 2.9 4.5 1.7 2.7 «8 1.5
OMAHA 3.2 het L .0 5.6 2.0 3.0 1.2 2.0
PHOENTX 5.2 f.5 5.3 6.7 3.0 LTSN 2.0 3.0
SANTA MARTA 4aly 5.0 4.9 6.3 2.7 3,7 1.7 2.6
SEATTLE 2.2 3.8 3.7 5ot 1.1 2.0 .3 ]
WASHINGTON,DC 3.0 Gob 3.5 5.2 1.8 2.9 1.1 9



FIXED SURFAGE

TILY ANGLE =30 N A7IMUTH ANGLE =60 ©n .

o " T O e gk B e S WD G A WD D Y g D W A e iy T A D e e W

SPRING SUMMER ) FALL WINTE®

{My A, MY (3, 0. 10 {(SeNe N Ny I, FY

0 T n T 1] 1 4 D T
ALBYRQUERGUE 4,7 a1 5.9 7.3 2.8 Te8 1.% 2.5
APPALACHICOLA 3.6 5.1 .1 G.8 2.4 3e6 1.% 2,5
RISMAPCK 2.9 4.2 (AR 5.9 1.5 2+4 B 1,3
RLUE HILL 2.5 2.0 3.0 b7 1.3 2+ % a7 1.6
BSSTGN 245 349 302 h.g 1’3 2-2 96 1!3
BROWNSYTLLE 2.8 4o b4 6.1 2.1 3.6 1.2 2ok
CAPE HATTERAS 3.8 5.3 6.5 6.1 2,2 3.3 1.2 2,¢
CARIBOU 245 el 31 4.7 1.9 1.9 6 1.2
CHARLFSTON 33 %eB 3.0 5.3 2.0 3.2 1.1 2.1
COLUMRIA 2.8 a2 3.9 5.5 1,6 2.7 »8 1.6
DaDGE CITY : 3.4 4,8 4,5 5.9 2.3 3.2 1.1 1,9
EL PRS0 5.4 6.5 5.7 7.0 2,9 3,9 1.9 Zaoh
FLY 4e1 S8 5.4 7.8 2.5 3,9 1.2 2.0
FORY WORTH 34 4.7 4.0 BsD 2+1 3,2 1.2 2.1
GREAY FALLS 27 4.1 4,2 5.7 1.3 2.2 +5 1,1
LAKE CHAPLES 3.0 4.7 3.5 5.3 1,9 3.3 1.0 2.1
HADISNN 2.9 bols 4,2 5.9 Lals Zuls o7 1.4
MENFORD Za7 442 L.9 6.3 1ol 2.5 +3 144
MTAMT 3.6 5.3 L.,0 5.7 2ols 3.8 {9 2.4
MASHVTLLE 2.7 4,2 TR 5.% 1.7 2.8 N 1,6
MEW ¥YNRK 2ok 1.8 2.7 5.5 1.4 Zab +6 1.3
OMAHA 2.9 boty 3,8 5.k 1.6 2.6 «9 1.6
PHNENTY 4.9 6.2 5 a2 L 1%:) 2.6 3.7 1.6 2.5
SANTA MARTA 4.1 5.5 L.7 6.2 2.3 3.3 1.3 2.2
SEATTLE 2.4 3.6 3.5 5.2 .9 1.8 2 oA
HASHINGTON, DS 2.7 Lo? 3.5 5.1 1.5 2.6 o B 1.6
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FIXED SURFAGE

TILY ANGLE -30 N AZIMUTH ANGLE ~%5 0

- o Gy A S D PN PP P D WA S R RSP R W A TR AR R AR A P P S G TR I D R M T W R ey W S T N S W W e

SPRING SuUMNER FALL WINTER

My A4 MY fJdedsAd (Se Ou N} (D4J,FY

D T n T D T n T
g a— ———————— cremre e - A — c————— v —— ‘m——— weneem-—
ALBUQUERQUE bel 5.8 5.8 T.2 2e3 ErY S 1.2 2.1
APDAL ACGHIOOLA Ik 4.9 H.1 5.7 2el 3.3 1.1 2.2
RISMARCK 2.6 4.0 4.1 5.6 1.2 2.1 +3 1.0
BLIE HILL 2.3 3.7 2.8 4.6 1.1 2.0 o 1.1
BOSTON 2.3 3.7 3.1 Ha7 1.0 248 ol i.1
RRIANNSVILLE 2.7 4.5 i, 6.0 1.9 3ot 1.0 2.2
CAPZ HATTYERAS 2.5 5,1 4.4 Ba 1.8 2.9 «9 1.8
CARIRDU 2.2 3.7 2.9 bt o7 1.7 3 1.0
CHARLESTON 3.1 beb 3.5 5.2 1.7 2.9 B 1.9
COLUMRTA 246 4.0 3.% Sl 1 2l o5 1.3
DANGE CITY 3.1 445 4.3 GeB 1.8 Z2e8 o7 1,5
FL ‘PASO 4e9 6a2 5.6 5.9 2.4 3.5 1a4 2ok
ELY 3.1 5.3 5.2 6.7 2.4 3.0 +3 1.6
FORT WORTH 3.0 4.5 4.3 5.9 i. 249 «9 1.0
GREAT FALLS - 2ely 3.8 La.0 5+5 1.5 1.9 3 2
LAKE GHARLES 249 hat 3.5 5.2 1.7 .1 ] 1.9
MADISON 2.6 L2 bai Se7 1.1 2el ol 1.2
MEDFD®N 2+5 4.0 4.7 a1 1.2 242 a2 1.0
MTAMY 3.5 541 3.9 5.6 2.1 3.5 1.5 2.7
NASHYTLLE 2.6 4.0 3.4 5.2 1.4 2e6 »b 1.4
NEW ¥YORK 2+2 3.6 2.6 Gale 1.1 2e2 oh 1.1
OMAHR 2.7 4e? 3.7 5.3 1.3 2.3 ] 1.3
PHOZNTYX o7 5.9 5.1 6.5 2.2 3.3 1.2 2.1
SANFR MARTA 3.9 5.3 4.7 6.1 1.9 3.0 «9 1.8
SEATTLE 1.8 3.4 3.4 S.0 7 1.8 o1 .7
HASHTIMNGTON, DU 2.5 4.0 3.2 5.0 1.2 2.3 5 1.3



FIXED SURFAGE

TILY ANGLE -30 D AZTMUTH ANGLE ~30 D

T Ty - D P T P A TR A R D R S N I S A S R R T S ) N DD A A N D R TR RGN P e P e e e

SPRING SUMMER FALL WINTER

My A4 M) 1+ 0 8) [S+0e M) (D, 0,F)

D Y al T D T D Y
APPALACHTCOLA 3.3 L.® el 546 1.8 3.0 8 1.9
RISMARCK 2.3 3.7 3.9 5.5 «9 1.7 o1 8
SLUE HILL 2+1 3,5 2.8 4.5 «8 1.3 .2 «9
BOanN 2!1 3.6 Z'q “.6 -8 1.8 02 9
RRIOWMSYTILLE 2.6 boly 4.3 6.0 1.7 3.4 -8 2.0
CAPE HATTERAS EFeY .9 5,3 5.9 1.5 2.6 » B 1.5
CARIRDU 2.0 3.5 2.8 4ty b 1.5 «1 + B
CHARLESTON 2.9 oty 3.4 .1 1.4 246 ) 1.5
COLUMRIA 24 3.9 3.7 5.3 1.4 2.1 3 11
00DGE CITY 249 L 4.2 E.7 Lol 2als ol 1.2
€L PASO Gef 5.9 5.5 B8 2.4 3,2 1.8 240
ELY . © 38 S.0 5.0 6.5 1.6 2456 5 1,3
FORT WORTH 2.8 Bele 4.3 5,9 1.5 2a7 6 1.6
GIEAT FALLS 2.1 b 3.8 B3 o7 1,6 el o R
LAKE CHARLFS 2+8 Lety Zala G2 1.5 2.8 - 1.7
HADISON Zels ho0 3.9 Be.6 3 1.8 2 +9
. MENFQRD 2e3 .8 La.6 0 1.0 2e3 [} »9
MIAMY - . 3. 5.0 3.8 5.6 1.9 3.3 1.2 2ats
NBASHVTLLE Pels 1.9 3.4 5.2 1,2 2.3 ol 1.2
MEW YORK 2,0 3.5 2.6 4.3 9 1.9 2 «9
OMAHA 245 4.0 3.6 5.2 1.0 2.0 3 1.1
PHOEWTX Lol Se7 5.0 645 1.9 3.0 «8 1.7
SANFA MARTA Sa7 Gal L7 6.2 1.8 2.7 6 1.5
SEAVTYLE 1.7 3.2 3.3 4.9 +5 1ol o1 7
3.8 3.2 4.9 1.0 21 3 1.1

WASHTNGTON,PC 2e3
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FIXEN SURFAGE

TILY ANGLE -30 0 ATIMUTH ANGLE ~i5 D

- ke B e B o e B e ok S T -

SPRING SUMMER ' FALL WINTE®

Ui, A oMY (Jed, ) (Sey N) (N J,FY

] T 0 T ] T 0 T
AL RURUERAUE 3,9 S.h 5,5 £.9 1.6 247 .5 1e8
APPALACHTICOLA 3.2 4.7 4.4 5.6 1.6 2.8 b 1.7
RISHARCK 2.2 3.6 3.9 B4 b 1.5% o1 o7
BLUE HTILL Za0 3.4 2.7 4.4 o7 1.5 ol .8
BASTON 2.0 E1 A 2.9 4,5 7 1.6 o1 8
RROWNSYILLE 2.6 4.4 4.3 6.0 145 3.0 .6 1.8°
CAPE WATTERAS 3.3 40 4.3 5.9 1.3 2ol o 1.3
cARIBOU 1.8 3.3 2.8 4.4 PEA 1.3 f.0 .7
CHARLESTON 2.8 4,3 3.3 5.1 1.3 245 o 1.3
cnLoMata 2.3 t.w 3.6 5.2 .9 1.9 a2 1.0
DANGE CITY 2.8 4,3 4.2 B.7 1.2 2.2 ] 1.0
FL PASO boli 5.8 S. BB 1.8 2.9 o7 1.7
ELY 3.3 4.8 4,9 Bak 1.3 2.3 o2 1.1
FORT WORTH 2.8 4.3 4,3 5.8 1.3 2.5 ol 1ot
GREAT FALLS 1.9 3.4 3.7 5,2 .6 145 2.0 o7
LANE CHARLES 27 Gale 3.3 5,1 1.3 2e7 ol 1.5
MADISNN 2.2 1.8 3.8 5,5 o7 1.6 ol ]
MEDFORD 2.2 3.8 4,5 5,9 «8 1.9 .1 2
MYAMT 3.7 4.9 3.4 5,5 1.7 3.1 1.0 242
NASHYTLLE 2.3 3.8 3,3 5.1 1ad 2.2 2 1.1
NEW YORK 1,9 3.4 2,5 4.3 o 1.8 o1 oA
DNAHK 3.8 3.5 5.1 o8 1.8 o1 %
PHNEMTX 4.3 5.6 5.0 6.0 1.7 2.9 .6 1.5
SANTR MAPTA 3.6 5,1 4,9 6.3 1.5 2e5 ol 1.3
SEATTLE 1.5 3.1 3,3 4.9 o 1.3 3.0 )
WASHINGTON, DG 2.2 3.7 3.4 4,9 .8 1.9 o2 1.0



FIXED SURFAGE

TILT ANGLE -30 D AZIMUTH ANGLE 0 O

------- D S D A T e A T A R U WA A TP W

SPRING SUMHER FALL HINTER

(Mg A MY tdrJ o A (Sehy N (D J,FY

s} T n T D T 0 Y
B S TR Il Ll e T g N Y . I L LT L T T Y )
ALRUBUERAUE 3.8 5.3 St 6.8 1.5 2.5 ol 1.2
RPPALAGHTROLA 3.2 . 4.7 3.9 5.6 145 208 B 1.B
BISMARCK 2.1 1.5 3,8 5.3 B 1ok 0.0 7
BLUE HTLL 1.9 3.3 2.7 G »b 1a6 ot o3
noSTON 1.9 1,3 2.9 4.6 b 1.6 o1 .8
RROWNSYILLE 2.6 4.3 4,3 5.9 1e8s  2e9 5 1.8
CAPE HATTEPAS 3.3 4.8 4.3 5,9 1.2 r N «3 1.2
CAPIADY 1.7 3.2 2,7 Wb s 1.3 0.0 .7
CHARLESTON ZeB  L,% 3.3 5.0 1.2 2.4 «3 1.3
COLUMATA 2.3 3.7 3.T 65.% »9 1.9 ol +9
NONGE CITY 2.8 5,2 4,2 5,7 1.4 2.1 ot «9
EL PASH 4,4 5,7 5.4 6,7 1.7 2.4 b 1.5
ELY 342 4.7 4,7 6.3 1.2 22 . o2 1.0
FORT WORTH 2.8 4.3 Le2 5,8 123 2. b 1.3
GREAT FALUS 1,9 3.3 3,6 5.1 - T Y 9.0 7
LAKE RHARLES 2.6 4.3 1.3 5.1 1e2 2.6 o 1.5
T HANISON 2.2 3.8 3.8 5,5 o6 1.6 ol .8
_MEDFO®D 2.2 1.7 4,5 5.3 o8 1.3 .1 .9
MIAMY 3.2 4,9 3.7  S.h 1.6 3.0 3 241
NASAVTLLE 2.3 3.8 3.3 5.1 - 2.1 «2 1.0
NEW YOPK 1.9 3.3 2.5 4,2 oT 1.7 o1 .B
OMA4A 7.3 1.8 3.6 5.2 N 1.8 ot «9
PHOENTY 4,2 5,5 5.0 H.4 1.6 2.7 5 teb
SANTE MARTA 3.7 5.1 .0 B.b 1.8 2.5 o3 1.2
SFATTLE 1.6 3.1 3.4 5,0 ot 143 0.0 o6
WASHINGTON, NG 2.7 3.7 3.1 4,9 .8 1.9 ol .9
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FIXED SYRFACE

TILY ANGLE -30 D AZIMUTH ANGLE 15 O

N G . R SR PR AT R AR RN RPN RSN P T RAR RN PRSI EE R OE RRE S ETECRREEES - -

SPRING SUMMER FALL WINTER

(MyA,M) (Jeds A {SeDeNY {0y J,F

D T n T n T D T
AL AUOUERAUE 3.8 5.3 5.4 6.8 Le6 2.7 5 1.n
APPALACHTICOLA 3.2 4.7 3.9 5.5 1.6 2.8 +B 1.7
RISMARCK 2.4 3.5 3.8 5.3 e 145 0.0 7
ALUE WILL 1,9 1.4 2.7 bk 6 1.6 o1 o
BBSTFN N 1.9 3‘3 2.9 #-6 -6 1:6 i1 .B
RROWNSYILLE 2.6 G484 4.2 5,9 1.4 2,9 F 1.8
CAPE HATTERAS 2.1 4,9 4.2 5.9 1,3 2.% 1.3
carTANy 1.8 3,2 2.7 bk e 143 0.3 .7
CHARLESTON 2.8 4,3 3.2 5.0 1e2 2.4 . 1.3
COLUMRTA 2.3 3,8 3.7  5.% «3 1.9 2 1.0
DADGE GITY 2.9  K.3 4,3 5.7 1.2 2.2 2 1.0
“FL PASDN Lol ST 5-3_ 6.7 1.8 2+9 a7 1.6
ELY 3.2 0,7 he? B2 143 2.2 2 1.0
FOPT WORTH 2,8 4,3 4,3 5.8 1.4 2.5 I A
GOEAT FALLS 1.9 3.2 3.6 5.1 a5 L 0.0 7
LAKE CHARLES 2.6 Lad 1,2 5.0 1,2 2.6 W5 1.5
MA DT SNN 2,2 1, 3.8 5.5 «7 1.6 .1 .
MEDFOR0 2.2 3,8 4.6 6,0 a8 1,9 ol .9
MTAMT 3.2 4.9 3.7 Sk 1.6 3,0 +9  2ai
MASHVILLE 2-3 3-8 ‘5-1 5-1 1-0 2-1 -2 1-1
NEW YORK 1.9 3,3 2.5 bt «B 1.8 o1 .9
OMAHA 2.4 3.4 I.6 5.2 «8 1.8 o1 .9
PHNENTX 4.2 5,5 5.0 Bt 1.7 2.8 b 1.5
SANTA MARTA 3.8 5,2 5,2 6.6 1.6 2.6 ok 1.3
SFM'TLF 1.? ‘-? 3.5 5-1 I'. 1." D.U Da
WASHINGTON,DG 2.2 3. 3.2 4.9 «9 1,9 2 1.8



FIXEDR SURFAGE

TTLT ANGLE ~-30 D AZTMUTH ANGLE 30 D

Y D P A A W TP TR W ek kW D e e 0 o B e A P N e e M T W W s AP R s

SPRING SUMMER FALL WINTER

(M, A, MY (Jede 1) (Se 04N (D, 3+FY

) t n T ) T D T
ALRURUERQUE 3,9 5,4 5.3 6,7 1.9 2.9 8 1.6
APPAL AGHINOLA 3.3 4.8 3.9 5,5 1.8 3.0 3 1.9
RISMAPECK 2.3 3,7 3.9 5,4 W3 1.7 o1 .8
BLUE HILL 2.0 3.4 2.8 4.5 .8 1.8 .2 .9
BOSTON 2.0 3.4 2.9 4.6 8 1.8 o2 .9
BROWNSVILLE 2.6 ok %.2 5.9 1.5 3.0 7 1.9
CAPE HATTERAS 3.5 5.0 Lok 5.9 1.5 27 6 1,5
CARIBOU 1.9 3.4 2.8 4ob .5 1.5 ol .8
CHARLFSTON 749 bk 3.2 5,0 1.4 246 B 1,5
COLUMRTA 2.4 3,9 3.8 5,4 1.1 241 W3 1.1
DUDGE CITY 1.0 holy 4.3 508 1-5 2-5 ok 1-?
EL PASO G4e5 5+8 5.3 647 2.1 Jel 1.5 1.9
ELY T3 4,8 4.6 6,2 1.5 2.5 o5 1.3
FORT WORTH 3.0 4.5 4.3 5,9 1.6 247 6 1.6
GREAT FALLS 2.0 Tk 3.6 5.1 .7 1,6 .t o8
LAKE FHAPLES 2.7 bt 3.2 5,0 1o 2.7 6 1.7
MADI SON 2.4 3.9 3.9 5,5 .8 1.8 .2 .9
MEDFO®D 244 3.9 7 6.0 1.0 2.1 1 1.0
MTAMY _ 3.3 4,8 3.6 5.3 1.8 3,2 1.1 2.4
NASHY TLLE 2+ 3,9 3.3 5.1 11 23 ol 1.7
NEW YNRK 240 3ot 2.6 4,3 3 1.9 2 1.0
DMAAR 2.5 4. 3.7 5,3 1.0 2.1 3 1.1
PHOENTX S 5,14 6,5 1.9 3.0 8 1,8
SANTA MARTA 4,0 S.4 B.b B8 1.3 2.9 6 1.5
SEATTLE ' 1.4 1.3 3.6 5,3 6 1a5 o1 .7
WASHINGTON,DO 2.3 1.8 3.2 4.9 1.0 2.1 W3 1.1
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FIXED SURFACE

TILT ANGLE -30 N AZTHMUTH ANGLE &5 D

il e D D e R R P D T S TR S PP D PR B S W D WD 4D A A A WP Y Ol O S SR WD O W D R YR W PSP R R R B S R

SPRING SUMMER ‘ FALL HINTER

(Mg Ay M) {JeJoA) (S»0e NV 0y J4FI

D T ] Y ) T D T
ALAUQUERQUE 4ol 5.6 . 5.4 6.8 2.2 343 1.2 2.0
APPAL AGHTCOL A 3.4 4.9 3.9 5,5 2e1 3.3 1e2 2.2
RYSHARCK 2.5 3,9 4.1 5.6 1.1 1.9 .3 1.0
BLEE WILL 2.2 3.6 2.8 4.6 1.0 2e0 o 1.1
ANSTON 2.2 3.5 3.0 4.7 140 240 o 1.1
BRONNSVILLE 27 4.5 %.2 5.9 1.7 3.2 -
CAPE HATTERAS 3,7 5.2 heh 6,0 1.8 2.9 9. 1.8
CARIBOU 2.1 3.6 2.9 4,6 o7 1B .3 ]
CHARLESTON 3.0 4.5 3.2 5.0 1.6 248 .8 1.8
coLyMara 2.6 4.0 3.9 5.5 Lo 2.4 & 1.k
DONGE GCITY 3.2 Beb 4,5 5,9 1.8 28 o7 1.5
EL PASO 4.7 6.0 S.4 6.7 2.4 345 1.4 2.3
ELY I.5 5.0 4.7 6.2 1.9 2.9 o7 1.6
FORT WORTH 34l b,.6 4,4 5,9 1.8 3,0 +3 1.9
GREAT FALLS 2.7 3.6 3.7 5.2 «3 1.8 .2 .9
LAKE CHARLES 2.8 4.5 3.2 5.0 1.6 249 B 1.9
MADI SON 2.6 4.1 46,0 S.5 1e1 2.0 o 142
MEDF O®N 2.6 Bai 4.8 6.2 1.3 2.3 «3 1.1
MTAMT 3.8 5.0 3.6 5.3 2.0 T4 1.6 2.5
NASHYTLLE 2.5 4.0 3.4 5,2 1.3 2.5 B 1.4
NEW YORK 2.1 .5 27 L% 1el 21 o 1.2
OMAHA 2.7 b 2.8 5.4 1e3 2.3 5 1.3
PHOEMTX 4,5 5.8 541 6.5 2.2 3.3 1.2 241
SM!TA HADIA ‘0.2 5-6 5-6 70[’ 2.2 3.3 -q 1.*
SEATTLE 2.0 3.5 8 5.5 a7 1.7 a1 .8
HWASHINGTNN DG 2¢5 3.9 3.3 5.0 143 2+3 B 1.3



FIXED SURFACE

TILY ANGLE -30 O AZ7IMUTH ANGLE

--------------- - ——— - g Y A A WSS W .

RINTER

(Dy JaF?
n v
1.6 245
1.5 Peb
3] 1.3
o7 1.8
l& 1.3
1.1 2.3
1.2 2.1
»5 142
1.1 2.0
oA 1.6
1.1 1.9
1.8 Zs8
1.1 20
1.2 2.2
+5 1.1
1.1 21
-7 1.5
o 1.2
1.4 3.0
«8 1.6
1) 1.4
.g 1.6
1.6 245
1.3 2s2
.z .q
] 1.8

SPRING SUMMER FALL

("'A!H' tJ'J! A‘ (SDDQN‘

0 T D T o |
T~ T - - - - - —— - L P R R L e L P P L L PR R S P L T LR YL L
ALRUNUEROUE bl 5,8 5.5 6.9 2,46 3,7
APPAL ACHIGOLA 3.5 5.1 3.9 5.6 2,4 3.8
RISMARCK 2.8 B,? b3 S8 1ok Ze¥
BLUE ™ILL 2.4 3.8 3.0 “.7 1.2 2.2
RNST YN 2.4 3.3 3.1 4.9 122 2.2
RROWNSVILLE 2.8 heB 4.2 5.9 1.9 Fole
CAPE HATTERAS 3.9 5,4 he® Bt 2e2 a3
CARIRODU 2els 1.8 3.4 4.7 . 1.8
CHAILESTNN 3.1 [ 3.3 5.4 1.2 .1
GALUMATA 2.8 W,)2 4a0 5.7 Le7 2.7
DOOGE CITY 3.4 4,9 4.h Bal 2,2 3.2
EL PASN L.9 6.2 St .} 248 3.2
ELY 3.7 52 4.8 5,3 2,3 A3
GREAT FALLS 2.4 3.9 3.9 5ol 1.2 2.1
LAKE CHAPLES 2.9 4.6 3.7 5.0 1.8 3.2
MADISNON 2.8 byl 4.2 9% 1k 2:3
MEDFNTD 2.8 o3 5.0 Bty 1.6 2.5
MTIHI 3.5 5.1 3!6 5.3 202 306
HASHYTLLE 2.7 4,2 3.5 5.2 14h 27
NEW YORK 2.3 .7 2.8 4.5 1.3 2.3
HEEUES 2.9 bols 40 5.6 L.6 2,6
DHOENTX bofh 60 542 6.6 2.6 2.7
SANTA MARIA 4,5 5,9 5.8 7.3 2,7 2.7
SEATTLE 2.2 3.8 el 5.7 "9 1.9
HASHTNGTON, DG 2.7 Lat 3.4 5.2 1.5 2.6
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FIXEDN SURFACE

TILY ANGLE -390 0 AZIMUTH ANGLE 75 0

AN A b ol o P e e T D D Y T D P b W o s o A b e WE A e e

SPRING SUMMER " FALL MINTER

(My A MY e de ) £S4 0 N Ny J,F}

n T D T n T b T
ALBUDUVERQUE 4.7 Ba1 5.6 7.0 3.1 4,2 2el 3.0
APPALBCHICOLA T8 5.3 4.0 5.5 2e7 3.9 te3 2.9
BISMARCK 3.1 4.5 4,5 6.0 1.7 2.6 1.0 148
BLUE WILL 2.6 k.0 3,1 4,A 1.5 2.5 tall 1.7
BNSTON : 2.6 4.0 2.2 4.9 1.5 244 .9 1.6
AROWMSVILLE Ju0 4.7 4.3 5,9 2.2 346 1.3 2.5°
CAPS HATTERAS 4.1 5.7 4.7 6.3 2.5 3.7 1.6 2.5
CAREROU 2.5  b4,1 1,3 4,9 1.2 241 4 1.5
CHARLESTNN 23,3 4.8 3.2 5.1 2.2 3ak telh 2.3
COLYMRTA 3.0 ok 4,2 S.8 2.0 3.1 1.1 1.9
NODGE -GITY 3.7 5.1 4.8 6.3 2.6 3.6 1.6 2.4
EL PASO 5.2 5.5 5.5 6.9 3.2 el 2.3 3.2
ELY 4o 5.5 4.9 6.5 2.8 3.7 1e5 2.4
FORT WORTH 3.5 540 4.5 9% § 2.5 3.6 1.6 Ze5
GREAT FALLS 2.7  4.? hel 5.8 1,5 24 o7 1.3
LAKE CHARLES el 4,8 3.2 5.0 2.0 3.4 1.3 2.4
MADISON 3.1 4.7 bl 6,0 1.7 2B 1.0 1.8
MEDF 0RD 3.0 4,6 5.3  B.b 1.9 2.9 B Lea
MIAMTY 3.F 5.3 2.6 5,3 2.5 3.9 2.2 3.4
NASHYTLLE 2.8 4.3 3.6 5.3 1.9 3.0 1.0 1,9
NEW YPRK 2.5 3,9 2.9 4,7 1.5 2.5 +3 1.6
OWAHA 301 “!6 4.2 5'8 ZQB 3-0 1-2 2-0
PHOENTX .0 6.3 5,3  6.% 3.0 & 2.0 3.0
SANTA MARTA 4.8 B2 B4 Tk 3.1 &2 1.7 2.5
SEATTLE 2.5 4.0 4,3 k,0 1.2 241 % 1.0
HASHINGTON,DC 2.9 b.4 3.6 5,1 1.8 2.9 1.1 1.9



FIXED SURFACE

TILT ANGLE -30 0 AZIMUTH ANGLE 930 D

- Y W A M R S S S e T b e e R A P B P AR P AR MR R e R S MDA D R S e e .

SPRING SUMHER FALL WINTER
(Mg 8 ,M) (deds ) 1S4 04 N} (0,4.F)
D T D \ D T D T
ALRUBUERIUE 5.0 6.4 5.7 7.1 3.6 beb 2.6 .5
APPALAGHIGOLA 4.0 545 4.0 5,7 3al B3 2.2 3.3
RTSMADPCK 2.4 4.8 b8 B3 2.1 30 1,3 2.t
ALUE MILL 2.8 6.2 3.2 5.0 1.8 2.8 1.3 2.0
RASTON 2.8 4.2 3.8 5.1 1.7 2.7 1.1 1.8
RYOUNSYILLE 3.1 .8 4.3 640 2ot 3.3 1.6 2.8
CAPE HATTERAS bole 5.9 G Bk 2.9 W0 2.8 2.9
CARIROU 2.9 4.4 3.5 5.1 Lod 2.3 1.2 1.8
CHARLESTON 2.5 5.0 3.4 5.2 2.5 3.7 1.7 2.7
COLUMATA 32 Gt 4.3 6,0 2.6 Z.u 1.5 2.3
DODGE CITY 4el  Gals 5.0 6.8 3.1 bl 2.0 2.8
€L PasQ 5.5 6.8 5.6 7.0 3.6 L7 2.8 3.8
ELY 43 5.8 5.1 6,86 3.3 4.2 2.0 2.8
FORT WORTH 2.7 5.2 4.6 6,2 2.8 4.0 1.9 2.9
GREAT FALLS 3.0 bas 4.4 3,9 1.8 2.7 1.0 1.6
LAKE CHARLES 2.2 4.9 2.3 5.1 2.3 3.7 1.6 2.7
MADISNN Sebs 4.9 4eh 642 2.6 2.9 Lot 2.1
MENFORD 3 4.8 5.5 6.9 2.2 3,2 7 1.5
MIAMT 3.0 5.4 3.6 5.3 2.8 w2 2.5 3,8
MASHVTLLE 10 4.5 3.7 5.4 2.2 3.3 1.3 2.1
NEW YORK 247 4.1 3.0 4B 1.9 2.9 1.1 1.9
AMAHN 3.4 6.9 hat B0 2.3 3.3 1.6 2.3
PHOENTX 53 6.6 5.4 649 344 . b5 2.5 3.4
SANTR MARTA 501 6.5 6.2  T.6 3.6 4.6 2.4 3.0
SEATTLE ' 2.7 8.2 b6 B2 1.4 2.3 o5 1.4
HASHINGTON,0C 3.1 ka6 3.7 G.6 21 32 1.4 2,2
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FIXED SURFAGE

TILT ANGLE -&5 D A7IMUTH ANGLE -90 O

SPRING SUMMER C o FALL WINTE®R

M ANY TN Y] €S+ 00 N} TR

D Y no ¥ 0 T DT
AL BYQUERQUE 6.9 6.2 5.6 7.0 3uh bl 2.5 3,3
APPAL ACHICOL A 2.5 4.9 3.4 5.3 2.3 3.9 1.3 2.9
BISMARCK 3.7 4,7 G.% 5.9 2.2 3ad 1.3 1.9
BLUE HILL 2.7 4.1 2,9 4.5 1.8 2.7 1.2 1.9
ROSTON 2.7 Led 3.1 4.7 1.7 2.6 1.0 1.7
RROWNSYILLE 2.7 bob 2.9 5.6 2.6 3.8 1.5 2.7°
CAPE MATTERAS 3.8 5.2 6,2 5.7 2.6 3.7 1.8 2.7
cAREROU 2.9 4,3 3.2 4.7 Lot 2,2 1.2 1.8
GHARILESTON 3.3 LoT 3.3 S0 2.4 3.5 1.6 248
CILUMATA 2.9 4,3 3,7 5.3 2.1 3.1 1.3 2.1
DODGE CITY 2.4 4.8 8.2 5.7 2.7 3.7 1.8 2.6
FL »as0 5.2  Bul 5,3 6,5 3o4 b5 2.7 3.6
ELY Leth 5.8 5.6 6.8 3.2 a2 2.0 2.8
FORT HORTH 3l ka5 4ei 5.6 2.5 3.6 1.7 2.8
GREAT FALLS 3ui 6.5 6.3 5.8 1.8 2.7 .9 1,5
LAKE GHAPLES 3.0 heb 3.3 5.0 2.3 3.6 1.4 2.8
MADISDN 3.1 4.6 be? 5.8 1.9 2.8 1.3 2.0
MEOF ORD 2.8 4.3 4.8  bBa1 1.8 2.8 o5 1,3
MTAMT : 3.5 6,1 3.6 5.3 2.7 %1 2.8 3.6
NASHVTLLE 2.8 4.2 3.3 5.1t 2.1 3.2 1.2 2.0
NEW ¥DORK 2.5 3.9 2.6 4.3 Led 2.7 .9 1.7
OHQHﬂ 3-1 '0.5 3.7 5.3 2-1 3.1 1'5 2.2
PHOENTX 5.0 6.2 b8 6.1 3.1 4,2 2.2 3.1
SANTA MARTA 4,1 S.b 41 S, 2.7 3.7 1.9 2.3
SEATTLE 2.2 3.7 3.5 5.0 1.2 244 45 1.1
WASHINGTON,DC 2.9 4.3 3.2 4.8 1.9 3.0 1.3 2.0
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FIXEN SURFAGE

TILY ANGLF -45 [ AZIMUTH BNGLE =75 0O

A B g e D R L S - AP P P P S ST ap D 7y P N W R o A P A EE 4 A S U g WP 4B T P W o A S

SPRING SUMRER FALL WINTER

(Mg Ay M 13954 {5+ 0y N} {DeJeFY

D T n T 0 1) - N T
e e D A o R T Y D W YR R - . Eeed R R B A B A L LA L AL E L ELY LER L R L LR XL LA 2.2 0 J B 2 8 4. 8 J
ALRUDUERQUE LB Se8 S.b 6.7 2.8 3.8 1.8 26
APPALACHTCOLA 3.3 L4 3.7 5.2 2.3 35 el 2.5
BTSMARCK 2.9 4,3 Gel 5.5 1.7 2s6 3 1.5
RLUE HILL 2-'0 3.3 ?n? #.3 1." 2!! !8 ils
BNSTON 2.8 3.8 2.9 4,5 1.3 7.3 7 1et
RROWNSVILLE 25 %.2 3,9 5.5 2.1 3.5 1.2 294
CADE HATTERAS J.b 4.9 b0 5,6 2e1 2 1.3 2e2
CARIRNU 2.5 2.9 2.9 h.5 1a1 $e9 ] 1.4
CHMARLFSTNN 3.0 bels 3.2 4.9 2.0 3.1 1.2 2.1
COLUMRTA 246 (7P 3.5 5.0 L7 2.5 3 1.7
DONGE CITY Tl b5 4.0 5% 2e2 Ts2 1.3 2.0
EL PASO 48 6.0 Sa1 Guls 2,8 3.9 2.4 249
ELY ﬁnﬂ 5-‘! 501 6.6 2.6 305 1.“ 2-2
FAOY WORTH 2.8 4.3 1.9 5.4 2.0 3.1 1.3 2e2
GREAT FALLS Z2e7 bel 4.0 5.5 L1eb 243 B 1.2
LAKE CHAPLES 28 Lol 3.2 6.9 1.9 3.2 1.0 2.1
MANISON Z+8 4,3 3.9 5+ 1.9 Zele «9 1.6
MENFOPN 245 4o 4.5 5.8 1.5 Ze o 1 1.1
MIANT 2.3 hed 3.6 5.2 24 b .7 1.9 3.1
NASHYTLLE 2e5 440 3.2 4.9 1e7 2.8 9 1.7
NEW YORK 2e2 1.6 2als be1- | Tole 'y 1.3
DMAHA 248 he2 2,5 5.0 1.7 ZoT 1.1 1.8
PHOENTX 4.6 5.8 4.6 5.9 246 2.6 1.7 2+6
SANTA MARTA 3.7 5.0 3.9 5.2 262 .2 f1ale 2%
SEATTLE 1.9 3.4 3.2 4,7 «9 1.8 «3 «3
WASHINGTON,NC 2.6 4,0 3.0 4eh 15 2+6 Py 1.7
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- D e W WD D R D R A U O S S A R A R W O Y M W A R D e -

TILY ANGLE ~45 D

gy ol oo o 4 -

AL RUGUERAUE
APPAL ACHTGOLA
ATSHMARCK

BLUE HILL
ANSTON
BROWUMNSVILLE

GAPE HATYERAS
CARIAOU
CHARLESTON

COLYMRTA
NONGE CITY
£l PAasO

ELY
FNRT WORTH
GREAT FALLS

LA¥E CHARLES
MADISON
MEDFORD

MIAMY
NASHVYTLLE
NEW YORK

BLLLD Y
PHOENTX
SANTA MAPTA

SEATTLE
WASHINGTNN,NE

SPRING
(My Ay MY
D T
LeD Sels
3.4 Gbeby
245 3.8
2.1 3.5
2e1 Tl
243 Le0
3!1 ‘0-5
2e1 3.5
2.7 h,2
2.3 3.7
2.7 hel
4.3 6s6
3.5 4.9
Z2eb 4ol
2.3 3.6
2.5 UYS |
2als 3.9
2.1 3.6
3.1 “.7
2.3 3.7
1.9 3.3
2uls 3.8
fel Sels
3.3 Y4a b
1.6 3.1
2.2 3.6

SUMMER FALL

{JsJ4+ A0 (Se04N)
D T D T
5-1 6.5 2.2 3.2
3.5 5.1 1.9 3a0
3.7 5.1 1.2 2el
2ale b1 1.0 2o 0
2.7 4.3 1.0 1.9
3.8 Gols 1.8 3.2
3.8 5.3 1.7 2.7
2.6 La2 -8 1.5
3-0 "IT 1.5 2-’
3.2 4,48 1.3 2e2
3.7 5.1 1.7 246
4.9 6.2 2.3 3.3
4.8 6.2 2.0 249
3.7 5.2 1.6 2a7
3.6 5.1 1.0 1.9
3.1 4.8 1.6 2+9
3.6 5.2 1.1 2«0
G441 S 1.1 241
3.5 5.1 1.9 3.3
3.0 k.7 1.3 2els
2.2 3.9 1.1 2«0
3.2 b7 1.3 2e2
ol 5.7 2.0 3.1
X.7 5.0 1.7 2.7
2.9 (993 o7 1.5
2.7 bl 1.2 2s2

FIXED SURFAGE

AZTMUTH ANGLE =50 D

WINTER
Ny J,yFY

“r



FIXET™ SURFACE

TILY ANGLE -4%5 N A7IMUTH ANGLE -45 0

. A PR P TP S W = R e N AR R S N e B R R e W R o A D R MR AR A P S e e A W S e

SPRING SUMMER FALL WINTER

M A, M) {Jed AN {S+ 04 N) (NydeF

n T D T n T n T
ALAUQUERAQUE 3.5 4.3 4,3 6.1 1.6 Zeb 7 1.5
APPALACHICOLA 2e7 . 4ot 3.6 449 1o 248 «5 1.6
RISMAPCK 2.0 3.3 T.3 4.7 «8 1.6 o2 R
SLUE VIt 1.7 3.1 2.2 2,9 7 1.6 .2 9
BNSTON 1.8 3.1 2ala 4.0 a7 1.6 s 2 3
BROWNSVILLE 22 3.9 3.7 5.3 1.4 2.4 »b 1.8
CAPE HATTERAS 27 4e2 2.6 .1 1.2 243 5 1.3
CARI®NU 1.7 3.1 2. X.8 92 1.4 4 A
CHARLESTON Zels 3.8 2.9 4.5 1.1 2.3 5 1.4
COLUMARIA 1.9 3.3 3.0 4.5 1.9 «3 1.3
009GE CITY 2ete 3.7 3ot 4,8 t.2 2.1 ol 1ot
£L PASO 3.9 5.1 4,6 5.9 1.7 2.7 «A 1.7
ELY 3.0 thaly 4k S8 1.4 2.3 ok 1.2
FORT WORTH 2.3 3,7 3.5 5.0 1,2 2.3 5 1.%
GRFAT FALLS 1.8 3.2 3.2 Leb «h 1.5 o1 ?
LAKE CHARLES 2.3 3,9 2.9 4,7 1.2 2e5 ol 1.5
MADISON 2.0 3.5 3.2 4.8 o8 1.7 2 3
MENFOPN 1.8 3.3 3.7 50 «8 1.3 o1 «9
MIAMY 2+8 LYY 1.3 5.0 1.5 2e 8 1.0 2.1
NASHY TLLE 2.0 EFL) 2.8 4.5 1.5 2.1 o3 1.1
NEM YORK 1.6 3.0 2.0 3.7 ‘,-‘ 1.7 .2 2
OYAHA 2.1 3.C 2.9 LY «9 i.8 3 1sC
PHNENTX 3.7 4.9 4.1 9.5 165 246 B 1.5
SANTA MARTA 2.9 42 3.5 4.9 1,2 2.2 5 1.4
SEATTLE 1.3 2.8 - 4.1 ol 1.3 .1 7
WASHINGTON,NC 1.9 3.3 2.5 4,2 + B 1, 3 1.0
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FIXED SURFACE
TILY ANGLE -45 0 AZINUTH ANGLE =30 O

W A A W AR A TP R AR P W Y S TR A I e SP A S D M MR D A S U P W

SPRING SUMMER FALL WINTER

(M, Ay M) (JydsAY (Se 0y M) {0404 FY

0 T o T D T D A\l
AL BURUERQUE 3.0 et 4.5 5.9 1.0 2.1 22 1e1
APPALACHIOOLA 2.4 3.9 3.3 4.8 1.8 2.2 3 1,3
BISMARCK 1.6 2.9 2.9 4.3 % 1.3 0.0 .6
RLUE HILL 1.4 2.8 2.0 3,7 N ™ 0.0 .7
ROSTON 1.5 2.8 2.2 3.8 % 1.3 0.0 7
AROWNSVILLE 2.0 3.7 3.6 5.2 tel 2.5 3 1.5
CAPE MATTERAS 2.6 3.8 3.4 4.9 % 1.9 2 1.0
caRIANny 1.3 2.7 2.8 3.6 3 142 040 .6
CHARLESTON 2.1 3.6 2.7 Lok -8 1.9 »2 {al
CoLOMATA 1.7 3t 2.8 &3 5 1.5 BT
nonse o1Ty 2.0 3.8 3.2 4.6 7 1.7 ol o3
FL ®NSO 3.4 47 bob 5.7 1.2 2.2 o 1.2
ELY 2.5 3.9 4.0 5.8 «9 1.8 ol .9
FNRT WORTH 2.0 3.5 3.4 4.9 od 1.9 2 1.1
GREAT FALLS 1ok 2.8 2.8 4.3 b 12 .0 .7
LAKE CHAPLES 2.1 3.7 2.8 4.5 3 2,2 .2 1.2
MA DI SON 1.6 3.1 2.9 4,5 b 1.3 0.2 .7
WEDF 0RO 1.5 3.0 3ok 4.7 5 1.5 9.0 o8
MTAMY ! 2¢b 42 3.2 4.9 1.2 2+5 . 05 1.7
NASHYTLLE 1.7 3.1 2.6 4,3 6 1.7 S | .9
NEW YGRK 1."0 207 109 3.5 .5 1.5 U-B 8
OMAHA 1.7 3.4 2.7 4.2 5 1.5 1 .8
PHOENTX 3.3 4.5 4.0 5.3 Lol 2.1 3 1.1
SAMTA MARTA 2.6 2.9 3.5 4.8 «3 1.8 s2 1.0
SEATTYLE 1.0 2.5 2.3 3.8 2 1.1 0.0 B
WASHINGTON,DC 1.6 .0 2.4 ‘0 e5 1.5 -1 .8
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FIXED SURFACE

TILY ANGLE -5 D AZTMUTH ANGLE -15 O

- D Y > D P b > VD g W P W e W vy Y o e A g

g P A A TP W ER R - D A A A AR T SR AR W R A e W e

AL BUQUERNUE
APPAL ACHIDOLA
AT SMARCK

BLUE HTILL
ROSTON
BROWNSYILLE

CAPE HATTERAS
CARIAQU
CHARLESTON

CaLUMAIA
DoOnNsGE CITY
FL PASO

ELY
FORT WORTH
GREAY FALLS

LAKE CHARLES
MADISON
MEDFORD

MTAMY
NASHVTLLE
NEW YORK

OMAHA
PHOENTYX
SENTA MARTA

SEATTLE
WASHTNGTON, DO

SPRING SUMHER FALL
My A M) {dy 3,2y {SeDe N}
4] T n T D T
2.7 hel 4.3 S.7 o7 1.7
22 2,7 T.2 L 4 P 4 1.9
1.2 2.8 2.7 &,2 22 1.0
1.2 2eF 1.9 3.6 a2 1,2
1.2 2eb 2.1 3.7 2 1.2
1.9 3.6 2.5 5.1 o8 2e2
2.2 1.7 3.3 5,8 5 1.5
1.0 Zale 1.9 3.5 o1 1.0
1.9 3.4 2.6 4.3 25 1.7
1.5 7.9 2«7 4.3 «3 1-3
i.8 3.2 3.1 4.5 o I8
3.1 Bholy 4.3 5.6 «8 1.8
2.1 3.6 3.7 5.2 5 1ok
1.9 3.3 3.3 4.8 ) 1.7
1.1 2.% 246 4,0 +2 1.1
1,9 3.5 2.7 oty b 1.9
1.6 249 28 b «2 1.1
1.3 248 3.3 b.B «3 123
2ol Go} 31 4.8 a8 2.2
1.5 3.0 2.5 4,3 ol 1.5
1.2 2s € 1.8 3.5 «3 1.2
1.5 2.9 2.6 h,1 3 1.2
3.4 te2 3.9 5.3 7 1.8
2ule 3.7 3.6 5.0 «5 1.5
] 244 2.3 3.8 +1 1.0
1.4 2.8 2+% L.0 8 1.3

HINYER
(DsJ:FY
n T
0.0 +9
1 1.1
0.0 ]
n.u .?
9.0 ,7
a1 1.3
0.1 3
L R + 6
g.0 + 9
0.8 s B
o1 1.0
n.u .3
1.0 9
a.g .6
i 1.1
B.0 o7
n.a .8
'2 1.“
u'n .ﬂ
D.n .7
0.9 7
o1 1.0
B0 9
.0 6
0.0 . 8
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ALAYDNYERINVE
APPLLACHTEOLA
BISMARGK

BLYUE HILL
BOSTOMN
BROWNSVILLE

CAPE HATTERAS
CARIBOU
CHARLESTON

[HORILLS ¥
DONGE CITY
EL PATD

ELY
FORT WORTH
GREAY FALLS

LAKE CHARLES
MADISON
MEOF 0D

MTAMY
NASHVTILLF
NEW YORK

OMAHA
PHOERTX
SANTA MAPIA

SEATTLE
WASHIMGTON,DC

TILT ANGLF -&45 D

SPRING
M, Ay M}
0 T
225 3
2.2 3
1.1 2
1.1 2.5
1.1 2.5
1.9 3.6
2.1 3.6
«9 2.3
1.9 3.3
1.4 2.8
1.8 Te1
3.0 4.2
1.9 I
1.9 J.3
1.0 2.8
1.8 3.5
1.2 2,7
1.3 2.8
23 3.9
1als 249
1.1 2.5
1.4 Z.B
2.8 el
24 3.7
+9 243
1.3 2.7

SUMMER

(8 P Y 3 )

n T
4,2 5.6
3.1 4.7
2.7 LIS}
1.9 3.6
2.1 3.7
3.5 5.1
3.3 4,8
1.9 3.4
2.5 4.2
2.7 4.3
3.1 4.5
he2 5.5
3.5 5.0
3.3 he8
245 3.9
2.6 hoy
2.7 "03
3.3 4.6
3.2 Lae?
2.5 4,2
1.8 3.5
246 L.
3.9 5.3
3,5 5.2
2.4 3,9
2.3 U

FIXED SURFAGE

AZTNUTH ANGLE

FALL
{Se 0 WY
n T
9 1.5
6 i.8
-1 'g
o1 1.1
2 1.1
o7 2.1
ok 1.5
o1 =9
ole 1.6
2 1,2
«3 1.3
B 1.7
ok 1.3
B 1.6
o1 1.0
5 1.4
o1 1.0
2 1.2
o7 240
3 1.4
2 1.2
2 1.2
B 1.6
5 1.5
vl 1.0
«2 1.3

WINTER
(Ny J,FY
o T
0'" 'B
2.0 1.1
2.0 6
0.0 »7
0.0 o7
o1 1.2
BID .q
0.0 M)
D.0 «9
0.0 »8
8.0 .8
0.0 :9
0.0 B
0.0 *9
9.0 ' B
0.0 1.8
0.0 o7
0.0 o B
ol 1.3
n.0 .8
«0 7
f.0 o7
8.0 «9
g.u .9
u.n .6
4.0 8



FIXED SURFAGE

TILT ANGLE -4S 0 AZIMUTH ANGLE 15 D

SPRING SUMHPER FALL WINTER

(Mg A4 M} {Js 3 AY {(Se0pN) [0y J,F)

5] T n T D T n T
AL RIQUERQUF 2.5 3.9 4.1 5.5 6 1.6 Go8 + 9
AOPAL ACHICDLA 243 3.7 3.1 %,6 o7 1.9 1 1.1
BISMARCK 1.2 2.5 2.7 Y4 2 t.0 B.0 6
BLUE HTILL 1.1 2.5 1.9 3.6 .2 1.1 9.0 7
BOSYON 1.1 2.5 2.1 3.7 o2 1.1 t.9 4
BROUNSYILLE 1.9 2.6 3.4 5.1 -7 Z2e1 1 13
CAPE HATTERAS 243 3.7 3.3 LaoB «5 1.6 G.40 «9
CARIBNU 1.8 2.8 1.9 X.5 o1 1.0 0.0 oh
CHARLESTNN 1.9 3.3 2.5 “42 «5 1.6 B.@ 9
CHLUMRIA 1.5 2.9 2.h 4e3 +3 1.3 B0 .
DNNGE GITY 1.9 3.2 3.2 heb Iy 1ok g.9 !
FL ﬁ'l'Sn 3.0 4.3 ‘5-2 5-5 .8 1.5 .1 1.0
ELY 240 3l 3.5 4,9 +5 1.% Ge0 ]
FNOART WNRTH 2.0 3.4 3.3 4.9 B 1.7 0.8 = .9
GREAT FALLS 1.0 2¢8 2als 3.9 sl 1e0 8.0 Y
LAKE CHAPLES 1. 3.5 2e6 4.3 5 1.3 a1 1.1
MADISDON 1.3 2.8 2.7 L .2 1.1 8.0 7
MENFOCD 1.4 2.9 3.3 4.7 +3 1.3 .0 8
MTAMY 2.3 2.9 2.1 4.6 8 2.1 .2 1.3
NASHVTLLF 1.5 2.9 245 u,2 ol 1.5 8.0 «8
NEW YORK 1,1 2.5 1.8 3.5 «3 1.2 1.0 7
OMAHA 1.5 249 2.7 4.2 «3 1.2 0.0 4
PHOENT X 249 4,1 3.9 5.3 o7 1.7 a1 1.0
SANTA' MARIA 2.6 3.9 4.1 5.4 b 1.7 d.18 «9
SEATTLE 1.0 2 s 2.5 4.1 '3 ! 1.4 0.0 b
HASHINGTON,DC 1% 2eR 3 4.0 3 1.3 0.0 .8
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FIXED SURFACE

TILT ANGLFE -5 D AZIMUTH ANGLE 30 D -

- - - D D . P T TP WY N TP VPN AN A W NP YD SN M N SR S AR O e D - -

SPRINA SuMnreR FALL HINYER

My 8, M) [Js 3,70 . {S+04 N} (0, 4.F)

n T o T n T 0 T
. . A ——— - o o o e 2 e
ALRUQUERQUE 2.8 4,2 Ge1 5.5 1.0 240 o2 1.0
APPALACHICOLA 2ule 3.9 3.1 4.6 1.0 2.2 .3 1.3
BISHAPCK 1.5 2«8 2.2 4,3 % 1.2 3.0 b
BLUE HILL 1.3 2.7 2.0 3.7 b 1.3 9.0 o7
ROSTON 1.3 2.7 2.1 3.8 o 1.3 3.0 o7
BROMNSVILLE 2.0 3.7 3.4 5.0 «9 2.3 «3 1.5
CAPE HATYERAS 2.5 4.0 3.5 &.,9 «8 1.9 2 1.0
CARTROU 1.2 2.6 2.0 3.6 3 1.1 0.0 )
CHARLESTAON 240 3.5 245 4.2 7 1.9 «2 1.1
COLUMARTA 1.7 3.1 2+9 LAY 6 1.6 o1 o8
DONGE CITY 2.1 3.5 3.3 4.7 8 1.7 a1 «9
EL PASQ 3.2 4e5 B2 5.5 1.1 242 3 1.2
ELY 2.2 3.6 3.4 4.9 o8 1.7 o1 «9
FORT WORTH 2¢2 Te b Il §.9 «9 241 2 1.1
GREAY FaALLS 1.2 2.6 245 4.0 +3 1.2 J.0 B
LAKE CHARLES 2.0 3.6 245 4.3 «8 2e1 2 1.2
MADISON 1.6 3.1 2.4 Gl L 1.3 2.0 o7
MENFOPN 1.6 3.1 3.5 4,8 5 1.5 3.1 o8
MI‘M! 2.“ ".u 2Iq 4-5 1‘0 2.“ .5 1'6
NASHVILLE 1.7 3.1 2.5 4.3 ) 1.7 .1 3
NEW ¥YNRK 1.3 2.7 1.9 3.6 ol 1.6 8.0 B
0MAHA 1.7 3.t 2.8 4,3 5 fe5 «1 ]
PHOENTX 3.1 443 4.0 5.l 1.0 2ol +3 1.2
SANTA MARTA 2.9 4.3 baly 5.7 1.0 2.0 2 1.0
STATTLE 1.2 2.7 2.8 4.% 3 1.2 t.0 )
HASHYNGTON, IO 1.6 3.0 20l 4.1 «5 1.5 ol «8
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FIXED SURFAGE

TILY ANGLE -&5 0 AZIMUTH ANGLE &5 DN

- - - - - - - - - - S

SPRING SUMMER FALL HINYER

(M, AaMY CJdededy (5,0 N} (0, J4,F)

o T n T n T n T
e e e e W A D A P oy Uy - - -p - PR T P P L T D R R R L e T
AL BYQUERQUE 27 445 4,2 5.6 1.5 2.5 b 1%
APPALACHTCOLA 2.7 4a1 3.2 4.7 1ol 2B o7 1.7
RISMARCK 1.9 3,2 3.2 4.6 N4 145 «? '8
RLUE HILL 1.6 3.6 2.2 3.9 ) 1.6 o? .9
BOSTON 1.6 2,9 2.3 4.0 ) 146 2 +9
BROUMSVILLE 2e? 3.9 3.5 5,1 1,2 2.6 »5 1,7
NAPE HATTERAS 2.8 4.3 2.6 5.1 1.2 2.3 »5 1,3
CARITROU 1.5 3.0 2.3 3.8 B 1.6 a1 8
CHARLESTNN 2.3 3.7 2.5 4,2 1.5 2.2 ols 1.3
coLuMaIs 1.9 1.2 3.1 4,7 +9 1.9 o3 1.0
DonNGE CITY 245 3.8 3.6 5.0 1.2 222 ol 1.2
FL PASO 3.6 4.9 4.3 5.6 1.5 2.7 o8 1.7
FLY 2.6 4.0 3.6 5.1 1.3 2.2 ol 1,2
FORT HORTH 2.5 3.9 1,6 5.1 1.3 2.k 5 1,4
GREAT FALLS 1.8 2.9 7.4 4,3 B 1. ot .7
LAKE CHARLES 2.2 3.8 2.6 4.3 1.4 2.4 o5 1.5
MANTSON 1.9 1.4 3.1 4,7 o7 1.6 .2 . 9
MEDF OPD 1.9 3.4 3.8 5.1 B8 1.8 .1 ]
MIAMT 246 he? 2.9 4.5 Lels 2.7 «9 2.0
NASHVTLLFE 1.9 3.3 2.7 4ok »9 243 «3 1.1
NEM YORK 1.5 2.9 2.1 3,7 o7 1.7 .2 9
OMAHR 240 3.5 3.1 4.6 «9 1.9 «3 1.0
PHOENTY 3.5 4ae? 4.2 5.5 1.5 Pu5 o7 1.6
SANTE MAPTA .3 4.7 4,7 6.1 1.5 2.5 «5 1.4
SEATTLE 1.5 z,0 3.1 4,7 5 f1ols .l »7
WASHINGTON, NG 1.8 3.2 246 4,3 -8 1.9 +3 1.0
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FIXED SURFAGE

TILY ANGLE -&45 D AZIMUTH ANGLE 60 D

Y . D e b D s O e D s g R A A S e TR U D e W G W W e W

SPRING SUMMER FALL WINYER

(Mg Ay MY (Je 3y A) (Se0e M) (9,J,F)

) T n T D L ] n T
g W A - EL L ELEEL DELT R DR PR LR TR FL T L i Pt ) S R PR R D YR AR W SR b om WD Sk e
ALRUQUERAUE 3.6 5 46 5.9 2.0 3.1 1.2 2.0
APPALACHICOLA 3.0 Gok X.3 4.8 1.3 3.0 1.1 2.1
RISHAPCK 23 3,6 3.6 5.1 1.1 1.9 5 1.1
ALUE HILL 1.9 1.3 2.5 4,1 1.6 1.9 5 1.2
BOSTON 1.9 3.2 2.6 4.2 9 1.3 o 1.1
BROWNSVILLE 2ol bhet 3.6 5.2 1.5 29 +8 2.0
CAPE HATTERAS 302 . ha? 3.8 5.3 1.7 2.8 «9 1.7
CARIBOU 1.9 3.3 2.6 L T8 o7 1.6 o 1.0
CHARLFSTON 245 ka0 2.7 4ol 1ok 2.5 -3 1.7
caLymMAIA 2.2 3.6 3.4 .0 1.3 2.3 B 1a4
NDDGF CTTY 29 he? 3.9 5.3 17 2.7 .8 1.5
EL PASO Le1 5.3 4,5 5.8 2.2 .2 1.3 2.2
ELY 3.0 4.5 3.9 Sel 1.8 2.7 8 1.6
GREAT FALLS 1.9 3.3 3.2 k.6 ‘h;g 1.9 3 «9
LAKE CHARLES 2els 4.0 2.7 G.& 1.4 27 -8 1.8
MADT SON 2+3 I.8 3.4 S50 1.1 1.9 3] 1.2
MEDFORN 2.3 3.8 4.2 5.5 t.2 2.2 «3 1.4
MTAMY 2.9 bels 3.0 4.8 1.7 3.1 1.3 2.5
NASHYTLLE 242 3.6 2.9 4.5 1.2 2e3 5 1.4
NEW YNRK 1.8 3.2 2.3 4.0 1.0 2.0 a4 1.2
NMAHA Zah 3.8 .4 5-3 l.! 2.2 .5 1.4
PHOENTX 3.9 5.1 bods 5.8 2.0 3.0 1.1 2.0
SANTA MARIA 3.8 5.1 5d 6ol 2.1 3el »9 1.8
SEATTLE 1.9 3.1 3.6 5.1 7 146 2 +8
HASH!"GTGNQDU 2!1 3!6 2-! ‘-5 1|2 2-2 06 1-"



FIXED SURFACE

TILT ANGLE -45 1N AZIMUTH ANGLE 75 O

P - - . > T R D D D P MDA TR S e O el W el o U SR A R D T R R R A S D TN e e mh U B RN W R W ey

SPRINSG SUMMER ' FALL WINTER

(M, A, M) (Jsde B {SeDe N} (0,3,F)

D T ) T n T n T
AL BUAUERAUE Lo Sk 4.7  G.1 2.6 1,7 1e8 2.5
APPALACHTCOLA 3.3 4.7 .4 4.9 2.3 Z.5 1.8 2.6
RTSMARCK 2.7 hat 4.0 5,5 1e5 2.% 8 1.4
aLyE HILL 2.2 3.6 2.7 4,3 143 2,2 o8 1,5
A0STON 242 3.5 2.3 bt Le3 2.2 o7 tub
ARNWNSYILLE 2.5 a2 3.7 8.3 1.8 3,2 1.1 2.3
CAPE HATTERAS 2.6 5.1 5,0 5,6 2.2 32 1.3 2.2
CARIBOY 2.3 3,7 2.9 4% 1.6 1.9 o7 1.3
CHARLESTON 248 Wel 2.8 4.5 1.8 2.9 1.1 2.0
£oLUMATA 246 - 3.9 3.7 5,2 1.8 2.7 1.0 1.7
DOOGE CITY 3.2 LB 4.2 5,6 2.3 2.3 1.3 2.4
EL PASO 4,5 5,8 4.7 B0 2.7 2. 2.6 2.8
ELY 3.5 4.9 4.2 5,7 2.4 3.3 1.3 2.1
FORT WORTH 3.1 4.5 1,9 6,5 241 32 1.3 2.2
GREAT FALLS 2.3 1.7 2.5 B, 1.2 2.1 6 1,2
LAKE CHAPLES L 2.7 4,3 2.8 44,5 1.7 3.8 1.1 2.1
MADISON 2.7 4,2 3.8 5,4 1a4 243 .9 1,6
MEDFORD 2.6 4,1 GF 5,9 1.6 2.6 25 1.3
MIAMY 301 B.7 3.0 .7 2ol Zuh 1.8 3,0
NASHVTLLE 2. 3.9 3.0 4.7 1.6 2.7 3 1,7
MEW YORK 2.1 3.5 2.5 442 1.3 2.3 o7 1.5
OMAHA 2.8 G.? 3.7 5,2 1.7 2.7 1.0 1.8
PHOENTX 4.3 5.6 6.5 BD 2.5 I,5 1.7 2.6
SAMFTA MARTA 442 5ub 5.4 6,7 2.7 .7 1ete 2,3
SEATTLE 2.2 3.7 3.9 5,5 1.0 1.9 .3 .9
WASHINGTON,DO 2,5 3,9 Tol 4.7 166 2456 1.0 1,7
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FIXED SURFACE

TTILT ANGLE -4%5 U0 AZTMUTH ANGLE 30 N

P T D D DT e e ) W D D o oS W e A ol S R D e v W e A W

SPRING SUMMER © FALL WINTER

(Mg AsHY €3,J, A1 (Se N NY (DyJ,FY

D v D T D T n Y
AL BUTUERGUE Lele S8 . 5.0 6.3 3.2 4,3 2.8 3,3
APPALAGHICOLA 3.5 4.9 3.5 5.0 2.8 3.9 2.8 .1
BT SHAPCK 3.4 6.5 4.3 5.8 2.0 2.8 1.3 1.9
RLUE HILL 205 3.9 219 “IE 1-6 2'6 102 1.@
BOSTON 2.5 3.8 3.0 4.8 1.6 2.5 1.4 1,7
BRONNSVILLE 2.7 buk 1.7 5.4 2.1 3.5 1.4 2.6
CAPE HATTERAS 3.9 5.4 4.2 5.0 2.6 3.7 .8 2,7
CARIBNU 2.7 Bai 31 4T 1.3 2.2 1.4 1.7
CHARLESTON 2.1 4,5 2.9 4.6 2.2 33 1.6 2.5
coLUMRIA 2.8 4,2 3.9 5.5 2.2 . 3.2 1.4 2.4
NONGE CITY 3.6 6.9 bty 5.8 2.8 3.8 1,9 2.7
EL PASO 4.9 Gt 4.9 B2 3.3 4.3 2.6 3,5
ELY 2.9 5,3 4.5 5.9 3.0, 3.9 1.8 2.7
FORT WORTH 3.3 4,8 el 5.6 2.6 3.7 1.8 2.7
GREAT FALLS 2.7 et 3.9 6,3 1,6 2.5 9 1.5
LAKE CHARLES 2.8 4.5 2.8 4,6 2.0  3ub 1.5 2.5
MADISON Tl 4.5 .1 5.6 1.3 2.7 1.3 2.0
uERFOON 2.9  4eb 6.9  B.2 2,0 3.8 7 1.5
MIAMT .17 4.9 3.1 6.7 2,5 I8 2.3 3.
NASHV TLLE 2.7 4t 3.2 &.9 1.9 3.0 1.2 2.8
NEW YORK 2.4 3.7 2.7 4.3 1.7 2.6 1.1 1.8
OMAHA 3ol 445 6.l 5.5 2.1 3.1 1.5 2.2
PHOENTX 4T 5,9 B 6.2 3.0 bai 2.3 3.2
SANTA MARTA k6 6.0 5.6 6.9 3.3 - 43 1.9 2.8
SEATTLE 2.5 4,0 4.2 S.8 1. 2.2 W5 1.1
WASHINGTON,DC 207 442 3.2 4.9 2.0 3.0 1o 241

~x



FIXER SURFACE

TILT ANGLE -60 0 AZIMUTH ANGLE ~30 D

e T ks B o W 0 Y - - e D AN e W By U A

SPRING SUMMER ’ FALL WINTER

[y Ay™) (3,5,4) {S.0, N} (B I3, F)

n T n T b L] D T
- T T T W o o - - - - - e U o WD oWk WA R W o WA O A
ALRIBUERQUE 4a2 5.6 L3 ] 6.1 LIy el 2.2 3.0
AanLaCHICQLA 3‘5 "4.3 3-2 (‘n" Z." 3.5 1!5 2.6
BISHE"GK 300 4.3 3-9 5-3 z\v,’. zlq 102 : 1.5
BLUE HILL Cels 1.7 2.0 4.0 148 75 1.t 1.7
ROSTON 2t 3.7 2.7 bae? 1.5 Z2als «9 1.6
RAOANSYILLE 2e2 3.0 3.3 449 242 345 1.4 245
CAPE HATTERAS 3.2 4B 3.6 5,0 243 3.3 1.6 2.6
CARIBOU 246 3.9 2.8 bo? 1.3 2ot t.4 1.7
CHARLFSTNN 2.8 Ga?2 2.8 sl 2e1 3.4 1ot 2.1
coLuMara 25 3.8 3.1 L)) 1.9 %4 1.2 1.3
NODGE CITY 29 4e? 3.6 4.9 2eb 3.3 1.6 2.3
EL PATD 4.5 57 4.5 5.7 3.0 by 0 2els 3.2
ELY 3.9 5.2 4.8 Hel 2«9 3.8 1.8 2e6
FORT WORTH 2.6 b0 Jabe 4.9 2,1 3.2 1.5 Zels
GREAT FALLS 2a7 kel T.8 5.2 1+6 Ze5 9 1.4
LAKE CHARLES 2.5 b, 2.8 4.5 2.8 32 1.2 2.2
MADT SON 2.8 he? 3.6 Bel 1.8 2e6 1.2 1.9
MEDFOPN Zaly 3.8 kel 5.3 1.6 245 +5 1.2
MTAMY 3.0 heS 1.1 4,6 2+l 3.? Zei 3.2
NASHVTLLE 2o 4 3.8 2.8 boly 1.8 2.9 i»1 1.8
NEW YORK 2.4 3.8 2.2 3.7 1486 2.5 " 145
OMAH N 2.7 ol 3.2 LY 1.9 Zs8 1ok 2.1
PHNAENMTX 4.3 G.ts 4.9 5.3 2.7 3.7 2.1 2.8
SANTA MARTA Tals 4.7 3.2 4.5 2+ 3 3.2 _107 2e5
SEATTLE 1.9 3.3 3.0 4.4 1e% 1.9 ol 1.0
WASHINMGTON,DC 2.5 3.8 2.6 h,? 1.7 2.7 f.1 1.9
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b FIXED SURFACE

TILY ANGLE -&0 D AZIMUTH ANGLE =75 0

g - .- - - B R L LR L T P e e L A

SPRING SUMMER FALL WINTER

(Ms Ay MY EPNEY.Y {Ss 0. N €0y J,yFI

] T n T 0 T o T
b Dl L D R i R e L S R LA L L L Bl T E Y FT R Y LR T R e R L R L R R R L Rl
APPAL ACHTCOLA 2.7 4.0 _ 3.1 4.5 1.9 3.0 1.2 2.1
BISHARCK 2.5 3.8 3.5 6.9 1,5 2.3 «8 1.3
RLIE HTLL 2.8 2.3 2.2 3.8 1.2 2.1 o7 1.3
BOSTON 2.1 3.3 % " 1.1 240 N 1.2
ARNUNTYILLE 2.1 3.7 3.3 4.8 1.8 3.1 1.0 2.1
CAPE HATTERAS 2«8 4,2 3.3 b, 1.8 28 1.1 1.9
CARIBNU 2.2 3.5 2.5 3.9 .9 1.8 o7 1.3
CHARLESTON 2.5 3.9 2.7 4,3 1e6 2.7 1.0 1.8
CALUMATA 2.1 1.5 2.9 4ok 1.6 2.3 .8 1.5
DQDGE GITY 2.5 3.9 3-3 4,7 1.9 2!’ 14’» 1.2
EL PASO el 5.2 4.3 5,5 - - -4 1.7 2.5
ELY , T4 b.B 4,5 5,8 2.2 3.1 1.2 1,9
FORT WORTH 23 2,7 3.3 4.7 17 27 1.1 1.9
GREAT FALLS 2.1 1.6 3.5 4.8 1.2 2.0 .5 1.1
LAKE CHARLES 2.3 3.8 2.7 lbote 1.6 2.9 «9 1.8
HMANTISON 2.4 3.8 3.3 4.8 1.3 2.2 »8 1.8
KEDFNRD 2.0 Toh T.T 5.0 1.2 Zel 3 1.0
MIAMY 2.8 4.3 1.0 6.6 2.0 3.2 1,6 2.7
MASHVYILLE 2.1 3.5 2.6 4.3 2.5 o7 1.5
NEW YORK 1.8 3.2 2.0 3.5 T 1.2 2.1 o5 1.2
nUAKA 2ef 3.7 2.9 Wb 1e6 Zals «9 1.6
PHAENTX ' 3.9 S.0 3.8 5.1 2.1 3.1 1.3 2.2
SANTRA MARTA 3.0 4.3 3.0 4.3 1.7 2.7 1.1 2.0
SEATTLE 1.6 3.9 2.6 4.1 ) 1.6 +3 o8
HASHTIMGTNN,DC ) 2.1 1.5 2.4 4.0 1.3 2.2 «7 1.5

A



e

FIXED SURPFACE

TILY ANGLE -g0 0 AZIMUTH ANGLE =60 D

- T e el e

SPRING SUMMER FALL WINTER

My A, MY (J+J. 00 S+ 0+ M 0,4,

n T D T D T D T
ALRIQUERNUE 3.3 4.6 B,? 5.l 1.7 2e7 «9 1.7
APPAL ACHICGOLA 2«3 3.7 2.9 4.3 1.4 2.5 =7 1.7
RISHARCK 2.1 T3 3.1 4.5 1.0 1.9 ol +9
BLUT HILL : 147 3.0 240 3.5 «8 1.7 L) 1.8
ROSTON 1.7 3.0 2.2 3.7 =8 1.7 3 1.0
RAOWNSVILLE 1.9 3.5 3.1 446 i1+% 2.7 o7 1.2
CAPE HATTERAS Zals 3.8 3.8 LT 1.3 2.3 ] 1.%
CARTBNU 1.8 3.1 2.1 3.6 N 1.5 3 »9
CHARLESTON Z2e1 3.5 2.5 4.4 1.2 243 i 1.4
cotumMRTA . 1.8 3.1 246 LTS 1.0 1.9 ol 1.1
ONDDGE CITY 2.2 3.5 3.0 4.2 1.3 2.2 B i.3
EL PASO 3.5 4.7 4,0 5.2 1.8 2.8 1.1 1.9
ELY 2.9 h,2 4.9 Sb 1.8 - »6 1.4
FORT WORTH 2.0 Il 3.0 bl 1.2 243 B 1.5
GREAT FALLS 1.9 3a2 3.0 Gats B 1.6 2 «8
LAKE CHARLES 2.0 3.6 2.6 4.2 1.2 2.5 5 1.5
MADLI SNN 2.0 3.4 2.+ 4.4 29 1.8 ot 1.1
HTAMT 2.5 bel 2.9 LAY . P28 1.1 2+2
NASHVYTLLE 1.8 3.2 248 4,0 1.0 23 o0 1.2
NEMW ¥ NRK 1.5 2.8 1.7 3.3 3 1.7 o2 G
DMAHMA 2.0 3% 2,6 4,0 1.0 1.9 »5 1.2
PHAENTX 3.3 L.5 3.5 UNY:] 1.8 2.6 +B 1.6
SANTA MARIA 245 3.0 2.7 4.0 1e2 2.1 B 1.5
SEATTLE 1.3 Z.7 2.3 3.7 .5 1.3 -1 7
HASHTNGTON,DO 1.8 3.1 2.2 3.7 «9 1.3 ok 1.1
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FIXED SURFACE
TILY ANGLE -60) N AZITMUTH ANGLE -5 0

- - e -y o G e D e N N D R e e A D D b Y A e e D A W W D WP e W e

SPRING SUMMER . FALL WINYER

(M, A MY L% PR .3 ] 1S ¢ Ne NY 0y J.FY

) T D T 0 r D T
ALRJQUERNUE 24 La0 3.7 5.0 1.1 244 L] 1.2
APPAL ACHICOLA 2.0 3.3 2.6 4l 9 2ol «3 1.3
ATSMARCK 1.5 2.8 2.5 3.9 +B 1% w1 o7
ALUE HILL 1.3 2.6 1.6 3.2 »5 1.4 o1 «8
BOSTON 1.3 2.6 1.8 Juls 5 1.% ot o8
CAPE HATTERAS 2.0 1.3 2.7 41 -8 1.8 2 1.1
CARIRNOU 1.3 = 2.8 1.7 3.2 ol 1.2 o1 7
CHARLESTON 1.8 3.1 242 3.8 -8 1.5 4 1.1
COLUMRIA : 1.4 2.7 2.2 3.7 ) 1.5 2 9
DODGE CITY ) 1-7 3'0 2.5 !tq «8 1.1 22 «9
EL PASO 2.9 Lot 3.6 W8 1.2 22 5 1.3
ELY 2.3 3.6 2.5 4.8 1.0 1.8 % 1.0
FORT WORTR 1.6 3.0 2.7 bl «8 1.9 3 1.1
GREAY FALLS 1e4 2.7 2.5 3.8 «5 1.3 o1 7
LAKE MHARLES 1.7 1.2 2.3 4.0 .8 2.1 2 1.2
MADISON 1.5 2,9 2ols 3.9 +5 1% o1 «8
MEDF QRN 1.7 2.7 2.7 LoB 5 1.6 .0 3
MIAMY 241 3.6 2.6 4.2 1.8 2.3 b 1.7
NASHYILLE 1.5 248 2a1 3.7 «b 1.7 a2 «9
NE®R YORK 1.2 2.5 1.4 3.0 5 1eb ot 8
OMAM A 1.5 2.9 2e2 3.6 b 1.5 «2 «9
PHOEMTX 2.8 2.9 3.1 bel 1.0 2.0 ol 1.2
SANTA MARIA ?s0 3.3 2.5 3.6 2?7 1.7 .3 1.1
SEATTLE 9 2.3 1.9 3.2 «3 t.1 0.8 1)
WASHINGTON,DC 1.4 2.7 i. Job 5 1.5 o1 + 3

-t



o

FIXED SURFACE

TILY ANGLE -60 0 AZIMUTH ANGLE ~-30 D

- - . D = - 2 A T P D S ) O D A

SPRING SUMMER ’ FALL WENTE®

(MOA!"‘ thJ.A’ (s,n'N' lBIJ!F‘

0 T n T 1] r i} T
W - DD WU D S D R W D U W W e W WS D G G R D e WSS Ay WP Y W gy A AR WP D R A A D A R P WP e
ALRUQUERQUE 2.1 3.3 3.2 4.5 . 1.% o1 »A
APBAL ACHTCOLA 1.6 2.9 7.3 3.8 +5 1.8 el 1.0
AYSMARCK 1.0 2.3 2.8 3.3 'y ] 1.1 f.q o6
BLUE HILL .9 2.2 1.3 2.9 2 1.4 0.0 o7
BOSTON .- 2.2 1.4 3,0 o2 1.1 B.0 .7
BADANSYILLE 1.3 2.9 248 Ge2 _.6 1.9 o1 1.2
CAPE HATTERAS 1.5 2.9 2.3 3.7 Cal 1.b 8.0 9
CARTROU <9 2,2 1.3 2.8 .2 1.3 0.0 o6
CHARLESTON 1.4 2.7 1.9 3.5 ok 1.5 0.0 .9
BOLUMATA 1.0 2.3 1.8 3.3 o3 1.2 f.8 .7
DODGE CITY 1.3 2.6 2.1 3.4 A 1.3 0.0 o’
EL PASQH 2.3 3.5 3.2 Gt +5 1.6 o1 1.0
ELY 1.7 3.0 2.8 he2 5 1.3 0.0 oA
FORT WORTH 1.3 2.6 2.3 3.8 ol 1.5 1 .9
GREAT FALLS .9 2.2 1.9 3.3 Y 1.0 0.0 )
LAKE CHAPLES 1.4 2.9 2.1 3.7 8 1.7 ot 1.0
MADISON 1.0 2.5 1.9 3.4 o2 1.1 8.8 .7
MENFORD 9 2.2 2.2 3.5 . ] 1.2 P o7
MTAMT 1.8 3.2 2.4 4.0 ] 1.9 «2 1.3
NASHVTLLF 1.4 2.4 1.8 T . | 1.4 0.6 8
NE“ ¥YNnoK .5 2.1 1 2 207 -2 1.2 U-U .7
OM AR A 1.1 2.l 1.7 3,2 3 1.2 0.0 .7
PHOENTYX 2.1 3.3 2.9 4.9 "5 1.5 o1 «9
SANTA MAPTA 1.5 2.8 2.1 3.4 .3 1.3 8.4 «9
SEATTLE 2B 2.0 1.4 2.9 i 1.0 0.8 « &
WASHYNGTONgnﬁ 1.0 2-3 1-5 3 1 03 1.2 B.B 07
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FIXEN SURFACE

TILY ANGLE -80 D AZIMUTH ANGLE -15 DO

P - - - Etela b d bl Dl ke LR P L A P LR T P P P L L L P P LY S L L e L L el L b

SPRING SUMHEP FALL WINYTFP

(Mg Ay M) (JySaAY {Se De W) (De s F)

_ D T n T 0 T n T
- R A AR R A b sk vy alh dp G el R R D W W G R R e oD e Sl Gm WP W e e S e o el O b W S W B A N WA
ALBUGUIERNUE 1.5 2.8 . 2.9 /9% § 22 1.2 2.9 B
APPAL ACHTCOLA 1.3 246 242 3.6 PY4 1.3 2.0 1.0
B!SN!“CK 6 i.9 1.6 2.9 ol » 2 9.0 )
BRLUE WHILL +B 1.9 1.1 2.6 ol 1.0 0.0 1%
BOSTON o6 1.9 1.2 2.7 ' +9 D.0 7
RROKNSVILLE 1.2 2.0 2.5 4.0 «3 1.6 0.0 1.1°
CAPE HATTERAS 1.1 2.5 2.1 3.5 .2 1.2 0.0 B8
CARIAOU +5 1.8 1.9 2.5 09 9 0.0 B
CHARLFSTON 1.0 2.4 1.7 3.3 .2 1.2 g.0 »9
COLUMATA a7 2.8 1,6 3.1 el 1.0 0.0 .7
DONDGE CITY 9 2e2 1.9 3.7 o1 1.0 0.8 %
EL PATO 1.8 249 2.9 4.1 .3 1.2 0.0 B
ELY 1.1 2.5 2.4 3.8 ? 1.8 0.8 o
FORY WOPTH 1.0 2ats 2.2 3.6 o2 1.2 B.0 .}
GREAY FALLS 5 1.8 1.6 2.8 o1 9 0.0 6
LAKE CHAPLES 1.1 2+ 8 1.9 2.5 2 1.5 0.0 1.8
MANTSON o7 2.1 1.6 3.1 ol «9 3.8 7
MEDFOPD o b 2.0 1.8 3.1 el 1.0 0,0 o T
"Il”! i 105 2.9 2.3 3.’! .3 1.5 ) nln 1.1
NASHV TLLE oB 2.1 1.6 3.2 el {.1 0.0 B
NEW YDRK »5 1.9 1.0 2.6 «1 1.1 0.0 .7
OMAMA 7 2.1 1.5 2.9 a1 1.0 0.0 7
PHOENTYX 1.7 2+8 2.6 3.9 2 1.2 Be8 L]
SANTA MAPTA 1.2 2.5 2.4 I.4 el 1.1 0.0 ]
SCATTLE ol 1.8 1.2 2.6 0.0 «9 8.0 N
WASHTNGTON,DC o7 2.0 13 2.9 el 1.1 0.0 7

*u



FIXED SURFAGE

TILY ANGLE -60 N AZ7IMUTH ANGLE g0

SPPING SUMMER FALL WINTER

(Mg Ay H) ENY {Se 0y N) 1Dy dsF)

D T n T ) T D T
e mmmm———————emme ——————————— e mse e eemomm—aeameeena————n-——————————
ALBUQUERNIE 1.3 2.6 2.7 4.0 1 1.0 8.0 o8
APPAL ACHTCOL A 1.2 2.5 2. 3.6 1 1.2 2.0 1.0
RISHAPCK b 1.7 1ot 2.8 9.0 .8 8.0 6
RLUE HILL 5 1.8 1.0 2.6 a0 .9 0.0 .7
BOSTON 5 1.7 1.1 2.7 80 .9 0.0 .7
ARONNSVTILLE 1.4 2.7 2.5 4.0 2 1,5 0.0 1.1
CAPE WATTERAS 1.0 2.4 2.4 1.5 1 i 0.0 A
CARIRNY 23 1.7 G 2. 140 .3 0.9 B
CHARLESTON .9 2.3 1.6  T.2 o1 1.1 3.0 .9
COLUMBIA Wb 2.0 1.6 3.0 .0 .9 0.9 .7
DONGE GITY 8 2.1 1.8 3,2 a9 .9 0.0 .7
EL PASO 1.5 2.7 2.0 4.0 1 1t 0.0 o8
ELY 9 2,2 2.2 3.5 0.0 .9 0.0 .8
FART HORTH W9 2.3 2.2 3.6 el 1t 0.0 .8
GREAT FALLS e 1.7 1.2 2.6 0,0 o8 0.0 .6
LAKE THARLES 1.0 2.5 1.8 3.4 el 1.3 9.0 1.0
MADT SON +5 1.9 1.5 3,0 8.0 .8 0.0 .7
MEDFO®D 5 1.9 1.8 3.0 0.0 .9 B0 7
MIANY 1.3 2.8 2.2 3.7 o2 leb 0.0 1.1
NASHVTLLE o7 240 1.5 3.2 0.0 3ot 8.0 8
NEH VORK ." 1.8 1.0 2'5 n.n .g D.u l"r
OMAH A B 240 1.4 2,9 0.0 .9 0.0 .7
PHOENTX 1.5 246 246 3,9 o1 1t 0.0 A
SANTA MAPTA 1.2 2.5 2.4 3,7 0.0 1.3 0.0 .8
SEATTLE W3 1.7 1.2 2.7 0.0 .9 9.0 .6
WASHTNGTON,OC o5 1.9 1.3 2.9 0.9 1.0 0.0 .7
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FIXEN SURFAGE

TILY ANGLE -60 D AZIMUTH ANGLE 15 D

SPRING SUMMER - FALL WINTER

{My A MY tJeds AY {Se0e MY (De J4FY

D T n T D T 0 T
e S L T T R R A T T T Y e L L D TR b T
AL SUNUERQUE 1.3 2.6 2.6 3.9 22 1.1 0.0 8
APPALACGHICOLA 1.3 2.7 2.1 3.5 2 1.3 8.0 1.6
RI§H#PCK »5 1.8 1.5 2.9 «1 3 0.0 + 6
ALUE HTILL «5 1.8 t.t 2.6 i =9 0.0 o 7
BOSTON »5 1.8 1.2 2.7 o1 +9 0.0 4
BROUNTSVILLE 1.2 2.8 2y 4.0 .2 1.6 0.0 1.1°
CAPE HATYERAS 1.2 2.¢ el 3,5 2 1.2 8.0 8
CARIBOU b 1.8 1.0 2.% 0.0 »9 0.0 » B
CHARLESTON 1.0 2+3 1.6 3.2 oi 1.2 0.0 .9
COLUMRTA 7 2.1 1.7 3.1 ot 1.0 D.d .7
NODGE CITY . 1.0 2.2 1.9 3.3 o1 1.0 0.0 o7
FL PASO 1.7 2.8 2.8 b0 .2 1.2 0.0 -]
ELY 1.0 2.3 2.1 L) ol 1.0 0.0 8
FORT WORTH 1.1 2els 2.2 3.6 2 1.2 0.0 »B
GRFEAY FALLS ol 1.8 1.3 2.6 0.8 9 0.8 B
LAKE CHARLES . 1.1 2.6 1.7 3.6 o2 1.4 0.0 1.0
MADI SON ] 2.0 1.5 3.0 ol «9 0.0 o7
MENF QRO 7 2.1 1.9 3.2 «l 1.3 0.0 7
"I“Ht ’ 1.'0 ?cg 201 3-6 .2 1-5 D.D 1-1
NASHVILLF .8 2¢1 1.5 3.2 o1 1.1 .0 B
NEW YNRK 5 1.8 1.0 2.6 o1 1.0 0.0 . 7
DMAHA ) 2.1 1.6 T.0 o1 1.0 0.0 4
PHOENTIX 1.6 2.7 246 3.9 2 1.2 0.8 8
SANTA HA”IA 14" 217 ? 7 "QU .2 1'1 B-G !B
SEATTLE ] 1.9 1.5 2.9 .08 9 0.0 b
WASHTINGTON,DC ;) 2.0 1.6 2,9 o1 1.1 0.0 o7



FIXED SURFACE

TILY ANGLE -50 D AZIMUTH ANGLE 30 D

- " D R A R Y R e AP P P NP R W W W AP AP G g 0 e S e e e

SPRING SUMMER : FALL WINTER

(Mg Ay MY (3. J+A) [SeDe N} (D, 0,FY

D T D T o T n T
- - - - - " T W S D g W PR WY TR SR NN AR AP WP AP O S B W AR AP YW AR WD W S Y
ALRUDVERAUE 1.7 3.0 2.7 4,0 @5 15 sl 9
APPALACHTCOLA 1.6 2.9 2.1 3.6 5 128 «1 1.1
RTSMAOCK 9 2.2 1.9 3.3 2 1.0 2.0 '6
ALUE HILL «B 2.1 1.2 2.9 «? 1.4 8.0 .7
NOSTON «8 2e1 1.9 2.9 2 .4 1.0 T
BROMUNSVILLE 143 2e9 2.5 4.0 »5 1.8 a1 1.2
CAPE HATTERAS 1.6 3.0 2.3 1.7 o 1.4 8.5 .9
GCARIRNUY o7 2.1 1.3 2.8 » 2 1.0 3.3 + 6
CHARLESTON 1.2 2.8 1.8 3.2 o3 1.6 0.0 .9
GQLUHR!A 1-0 2-3 1.9 30# lg 1-2 uln -T
NONGE CITY 1.3 2.6 2.2 3.6 ol 1.3 9.0 8
FL oASH 2.4 3.3 2.9 .1 ] 1.5 ol 9
FLY 1l 2.7 2.7 3.6 ol 1.3 B Y | «8
FORT WORTH 1+% 2.8 2.4 3.8 ot 1.5 . o1 +9
GQE‘T FALLS .T 2-1 1-6 209 .Z 110 B-E .6
LAKE CHARLES 1.3 2.8 14 3. oh 1eB el 1.0
MADISON 1.0 2.4 1.8 3.3 ] 1.1 Qa0 o T
MEDNFDRD 1.0 2.4 2.1 1.5 o3 1.2 Ded I
MIAMY 1.5 3.1 2.0 1.6 3 1.8 =2 1.3
NASHVTLLE 1.0 2oty 1.7 3.3 A 1.3 0.0 .8
NEW YORK +B 2.1 1.2 2.8 2 1.1 2.0 7
OMAKRA 1.1 2.4 1.9 Jh «3 1.2 9.0 %4
PHOZNTY 2.1 3.2 2.7 [P § «5 1.5 o1 9
SANTA MARTA 1.9 3.2 3.4 Gets 5 1.5 0.0 .9
SEATTLE B 2.2 1.9 3. 2 1.1 0.0 "B
WASHTNGTON,DC +9 23 1.6 3,2 «3 1.2 8.0 7

197



FIXED SURFACE

TILY ANGLE -6C D AZIMUTH ANGLE &5 D

R - " S Y W R PR D 4 e S ) S g A P AR D N VR A T D P R R D AR O MR D WS Gp B M W D

SPRING SUMMER FALL WINTEP

{MsA M) (JeJa 2 {S+0e M) {NyJd,FI

D T b Y o \ o r
ALBRUGUERQUE 2.3 3.6 J.1 Lok 1.8 2«0 o 1.2
APPALACHTCOLA 2.0 3,3 2.4 3.8 «2 2.0 b 1e4
BISMAREK 1.4 2,7 245 3.0 «5 1.3 »1 o7
ALE wWILL 1.4 2ahs 1.6 3.2 o 1.3 % 8
BOSTON 1.1 244 1.7 3.3 ) 1.3 o1 o8
RROWNSVILLE 1.6 3.2 247 4.2 8 2.1 +3 1.6
CAPE HATTERAS el 3.5 2.7 4ol »8 1.8 +3 1.1
CARTROU 1.1 2.5 1.7 3.2 23 1.2 o1 7
CHARLESTON 1.6 3.8 1.9 J.. 7 1.7 + 2 1.1
COLUMRIA 1.4 2.7 2.4 3.8 b 1.6 2 +9
DONGE CITY 1.8 3.1 2.7 4.9 «8 1.8 +2 1.0
€L PASH 2.7 3.9 3-_2 bk 1.1 2.1 5 1.3
ELY 1.9 3.3 2,7 b1 «9 1.7 2 1.0
FORT WORTH 1.8 3.2 2.7 Gol «8 1.9 .3 1.1
GREAT FALLS 1.4 2.4 2.1 3.6 ol 1.2 i o7
LAKE CHARLES 16 3.4 1,9 3.6 a7 1.9 .3. 1.2
MANISON 1.6 2.8 2.3 3.8 +5 1.3 «1 «8
MEDOFORD 1eb 2.8 2.9 41 6 1.5 +1 «f
MYAMY 1.9 Job 2.2 3.7 «9 Zal 25 1.6
NASHAVTILLE 1.4 2.7 2.0 3.6 »B 1.6 +2 9
NER y0ORK 1.1 2els 1.5 3.1 5 1.6 .1 o8
OMASA 1.5 2_-9 2els 3.8 «b 1.5 v 2 «9
PHOENT X 246 3:T 3.2 '0.5 +3 ’..g o4 1-2
SANTA MARTA 245 3.8 3.6 4,9 1.0 2.0 .3 1.1
SEATTLE 1.2 2.5 245 3.3 .3 1.2 O 0 )
WASHTNGTON,.DG 1.3 2+ 6 1.9 3.5 5 1.5 .2 «9
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FIXFD SURFACE

TILT ANGLE ~60 0 A7IMUTH ANGLE 50 O

D T e D o D D D WP WD G5 D R e G R D D AR W AP o N S e 4R R D D I S W W e W e -

SPRTNG SUMMER FALL WINTER

(Mg Ay My [JyJs M) (S+0: M) {Ny,J.FY

D B 5 D T 0 T D T
- ——— - - - - - crrmcm e -———— B L L TS R R L
AL BUDVERQUE Za8 Gel T.5 4.8 1.6 29 +9 1.6
APPALACHICNLA 2.2 3.7 26 4.8 Lobs 2.5 8 1.8
BISMRASCK 1.9 3.t 3.0 4l +93 1.7 ol 3
BLUE HILL 1.5 2.8 2.8 3.5 o7 1.5 ol 1.0
AOSTON 15 2R 2.0 3.6 o7 16 3 1.0
AROUNSVYILLE 1.9 3.5 2.9 44 1.1 245 ) 1.7
CAPE HATTERAS Z2eb 7.9 3.1 4.5 1.3 2.3 B 1.5
CARIBOU 1.6 249 2.l 36 2B 1.% «3 9
COLUMBIA 1.8 3.1 2.8 4.2 1.0 2.0 ol 1,2
nonseE CITY 243 3.6 3.2 4.5 1.8 2.3 6 1.4
£L PASH J.2 Loke 3.6 4.8 1.7 2.7 1.0 1.8
£LyY Zole 1.7 3.1 4.5 Lols 2.3 6 1.3
FORT WORTH 2.2 3.6 3.0 4.8 1.3 Zels o7 1.5
GREAT FALLS 1.5 2.8 245 3.9 7 1.5 2 .8
LAKE CHARLES 1.9 Jels 2.1 3.9 1.0 243 o6 1.5
MANISON 1.9 3.3 Ze8 4.3 8 1.7 b 1.1
-MEDF OPD 1.8 3.2 EFY) 4.7 «9 1.9 .2 f.0
MTIAKT = 23 3.7 2.3 3.9 1.3 2e 6 1.0 Ze1
NASHYTLLE 1.7 3.1 2.2 3.9 «9 1,9 N} 1.2
HEW YORK . 1.4 2e7 1.8 7. 8 1.7 3 1.0
NMAHA 2e0 3.3 2.8 4.3 1.4 1.9 5 1.2
PHOENTX 3.1 el 3.5 4,0 1.5 245 «B 1.7
SANIA MARIA 3.1 443 4,1 5.4 1.6 246 7 1,5
SEATTLE 1.5 249 3.0 4.5 +6 1.4 «l 7
WASHINGTON, NG 1.7 3. 2.2 Ta.8 +9 1.9 o4 1.?
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FIXED SURFACE
TILY ANGLE -60 1 AZTMUTH ANGLE 75 0

Y D D A A TE N D e D o S M P T T e e i vt D el B U e o ok S R P AN M

SPRING SUMMER T FALL WINTEP

My A, MY €Iy d AN £S,0, N NyJ,F

D T n T n T n T
AL BUBUEROYE 3.3 u.6 3.9 5,2 2.2 3.2 1.5 2.3
APPAL ACHICOLA 2.7 4.8 o8 4,2 1.9 3.0 1.3 2.2
BISMARCK 2.3 3.6 T 4.8 1,3 2.4 7 1.3
BLUE HILL 1.8 3,1 2.2 3.8 1ed 2.0 W7 1.3
80STON 1.8 3.1 2.3 3.9 fe1 1.0 B 1.3
AROWNSYILLE 2.1 3.7 3.1 4B 1.5 2.8 .9 2.0°
CAPE HATTERAS 2.0 Bl T 4.8 1.8 2,8 1.1 1.9
CARIRNU 2e0 0 3.3 2.4 3.9 «9 1.7 6 1.2
CHARLESTON 2.7 3.7 2.2 2.8 1.8 2.5 .9 1.8
COLUMBTA 2.1 34k 3.l 4.5 . 1.5  2.% .8 1.5
DODGF CITy 2.7 4,0 3.5 4.9 1.9 2.9 1.4 1.9
EL P8&30 37 4.9 3.9 5.1 2.3 3.3 1.6 2.4
ELY 2.9 4,3 3.5 4.9 2.0 2.9 1.4 1.8
FORT WMORTH 2.5 1,9 3.3 &,7 1.8 2.8 1.1 1.9
GREAT FALLS 1.9 1.3 3.0 4.3 1.1 1.9 5 1.1
LAKE CHARLES 2.2 3.7 2.3 3.9 1o 246 .9 1.9
MA DI SON 243 3.7 3.2 4,7 1.2 Zu1 B 1.4
MEDF ORD 2,2 1.6 I8 5.1 1.4 2.3 Wb 11
MIAMT _ 2.5 4.0 2.0 4D 1.7 3.0 1.5 2.6
NASHVILLE 2.0 3.4 2.5 4.1 1.3 2.3 .7 1.5
NEW YORK 1.7 2.0 2.4 1.6 1.1 2.0 & 1.3
DHAHE 2.3 1.7 3.2l 1.5 248 «3 1.5
PHOENTX 3.6 4.8 1.9 S.1 2.0 3.0 1.4 2,2
SANTA MARTA 3.6 4.9 LS5 5.8 2.2 3.2 1.1 2.8
SEATTLE 1.9 3.3 I 5,9 «9 !.? +3 %)
HASHINGTON,DO 2.0 3.t 2.5 N1 1.3 2.3 8 1.8
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FIXED SURFACE

TILT ANGLE -60 0 AZIMUTH ANGLE 90 D

PR LR L T L P L T B L LR R L L AT PRI SRS LR L L L A B L b b R _f f bl od okl g

SPRING SUMMER ' FALL WINTEP

My Ao MY (ds 3, MY {Se Do N} 0+.J4FY

n T n A ] Y n v
A T s o -y o D e WD W A S s A S WS SR R W N S R AR WD g
AL BUNVERQUE 3.8 5.1 4al 5,4 2.8 k1Y 2ol 29
APPALACKHIGOLA 3.0 Le3 2.9 4.3 2eb 3.5 1.9 2.8
RISMAPCK 2,8 4,1 3.4 5,2 1.8 2.6 1,2 1.8
ALDE HILL 2el LY 2.5 4,0 1.5 2.3 i.1 1.7
BQSTQ“ 2-1 3-‘0 2-5 II’D’. ’-"’ 2!3 1-0 106
BROWANMSYILLE 23 3.9 LS. 4.7 1.8 3.4 1.2 2«7
GAPE WATTERAS Il 4.7 3.6 5,0 2.3 3.3 1.6 2¢la
CARIBNY 2.3 3.7 2.7 4.2 1,2 240 1.0 1.6
CH“RLESYON 2.6 3.9 20" "OQU 1.3 2'9 103 ?-2
CaLuMnrA 2.4 3.7 3.3 4.8 2.0 2.9 1.2 1.9
000GE CITY 3-1 bely 1.8 5.t 295 3-‘! 1.7 2.5
EL PASO 4.2 Sesty f,1 5.3 2.9 1.9 2.3 3.1
EL' 30"0 "t7 3-‘ 5'2 a!ﬁ 3.5 1!7 2!1'*
FORYT WORTH 2.9 be? 3.5 %.9 2.2 3.3 1.6 2ely
GREAY FALLS 2.3 Y 3.3 4,7 145 2.3 «8 1eta
LAXE THAPLES 2.4 3.9 244 L 1.7 3.8 1.3 2.3
MADISON 2.7 Lol 3.5 5,0 F 9y - 245 1.2 1.9
-MENEDPO Z+5 3.9 4,2 . 1.8 2.7 B 1.4
MTAMY 2.8 o2 2.5 LYY} 2.1 Jok 2a10 2.1
NASHVTL{.E ?.3 ‘06 2-’ 1003 1!7 Z-T 1.-0 1.‘3
MEW YORK 2.0 3 243 3.8 1.5 2. 1.0 1.7
OMA4A 2.7 4ot 3.5 4,9 1.9 2.8 1e6 2.1
PHNENTY 4,0 5.2 4.4 5.3 2.6 3.6 2.3 2.9
SANTR MARTA 4,0 5.3 4.9 6541 249 Js 8 1.7 2.5
SEATTLE 2.2 3.6 3.8 5.2 12 2.0 ol 1.0
WASHINGTON, DO 2.7 2.7 2.7 4.3 1.7 2,7 1.2 1.9
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FTXED SURFACE

TILT ANGLE -75 0 A7IMUTH AMGLE =93 DO

L e D e L L L L R e e P L L P L R T e -

SPRING SUMMER ‘ FALL WINYER

'"’A'M, 'JQJQA, (S.O'NI (D' J‘!F‘

T ) T n T D T
ALAUNUERQUE 35l B 3.9 5.1 2.6 3.5 1.9 2.6
APPALAGHTCOLA 2.4 3.8 2,5 13,9 2.2 3.3 1. 2.3
BISMARCK 2.6 3.8 3.3 4.6 1.8 246 1.1 1.6
RLUE HILL 2.0 3,2 2.0 3. 1.6 2.2 .9 1.6
ROSTON 2.0 3.2 2.2 3.8 1.3 2.1 B 1.4
ARCUNSYTLLE 1.8 3.3 2.7 4.1 1.8 3.1 1.1 2.2
CAPE HATTERAS 2.6 3.9 2.8 4,2 1.9 2.8 1.3 2.1
CARTIANY 2,2 3.5 2.3 1.7 1.1 1.9 1.0 1.5
CHARLESTON 2.3 3.5 2,3 3.7 1.7 2.7 1.2 2.0
CoLuMnTA 2.0 3.2 2.5 3.9 1.5 2.8 1.0 1.7
DINGE CITY ?.4 3.6 2,9 4,1 2.1 2.9 1.4 2.1
EL PASO 3.7 4.8 3.6  ba.7 2«5 3.5 2.1 2.8
ELY 3.3 L. Ko 5.3 2+5 3.3 1.5 2.3
FORT WORTH 2.1 3.4 2.8 4.1 148 2.8 1.3 2.1
GREAT FALLS 2.3 3.6 2.2 4.5 1o 2.2 o7 1.3
LAKE THARLES 2.1 3.5 2.3 3.8 147 2.8 1.8 1.9
MADISON Zo4 3.7 3.0 4.4 1e5 2.3 1.1 1.7
MENFO®RN 1,9 3.2 3.3 4.5 1.3 242 o 1.t
MEAMT Pat 3eB 2.5 3.9 2.0 3.2 1.8 2.8
MASHYTLLE 2.0 3.2 2.1 3.8 1.5 2.5 «9 1.5
NEW YORK 1.8 1.0 1.7 3.2 1.3 2.1 o7 1.3
DM AHA 7 2.3 1.5 2.6 4.0 1.6 2.5 1.2 1.9
PHOENTX 3.5 Wb 3.2 haob 2.2 3.2 1.6 2.4
SANTA MARIA 247 3.9 2ale 3.6 1.8 2a7 1.6 2.2
SEATTLE 1.6 2.9 2.4 3.8 «9 1.7 ol .9
WASHINGTON,DC 2.0 1.3 2.1 3.6 teh 2,3 1.0 1.6
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FIXED SURFACE

TILY ANGLE -75 I} AZIHUTH ANGLE =75 0

SPRTNG SUMMER ' FALL WINTER

My A4 MY} (e Je M) (Sy 0y N 10, .3,FY

D T 0 T D T i ] r
- - -~ Db L R it T F L R P R S L T L T R et i R
AL RUQUERAQVE X.1 4,3 3.7 4.9 1.9 2.8 1.2 2.4
APPAL ACHICOLA 2+l Ty 2l 3.8 1.5 2+5 «9 1.8
RISHMARCK 222 3.3 3.0 ko2 1.3 sl «b 1.2
ALUBE ATILL 1.7 2.9 1.8 3,2 1.0 1.3 -] i.2
BNSToN 1.7 2+9 2.0 Tk 29 1.8 5 1.1
ARNWHSVILLE 1.6 3.1 2.6 bed 1.5 2«7 8 1.8
CAPE HBATTERAS 2.2 3.5 2.6 "9y} 1% 244 9 i.6
CARIBOU 1.9 T.1 2.4 .4 «8 1.6 b 1.1
CHARLESTON 2.0 2.2 2.1 3.6 1.3 2.3 o8B 1.6
coLumaeTs 1.7 249 2.2 3.7 1.1 2.1 b 1.3
DONGE CITY 21 3.3 2.6 3.9 1.5 Coly «9 1.5
ElL. PASnH 3.3 Lol 3.4 4.5 2.0 2.9 1.4 2.2
ELY 249 4e1 3.7 5,0 1.9 27 1.6 1.7
FORT HWORTH 1.8 3.1 2.5 1.9 1.3 2.3 + 8 1.8
GREAT FALLS 1.9 3.2 2.9 Wl 1.0 1.8 o4 1.0
LAKE CHAPLES 1.9 3.3 2.7 3.7 1.3 2e5 o7 1.6
MADTSON 2.0 3.3 2.7 boei 1.1 1.9 B 1.3
MEDFORD 1.6 2.9 3.0 ,2 1.0 1.8 «2 » g
MTAMY 2.2 2.6 244 3.9 1.6 2.7 1.3 2.3
NASHYTLLE 1.7 3.0 2.1 1.6 1.1 2.1 «6 1.3
NEW YORK 1.5 2,7 1.5 3.0 te0 1.3 oh i.0
DMAHA 1.9 3.2 2l 3.7 1.2 2.0 8 1,4
PHOCMTX 3.1 o2 3.0 4.2 1.7 246 1ol 1,9
SANTA MAPTA 2.3 3.5 2.1 3.3 1.3 2.2 «9 1.7
SEATTLE 1.3 2.8 2. 3.5 s+ B 1.1 «2 7
WASHINGTON,DC 1.7 249 1.9 3.4 1.0 1.9 b 1,3
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FIXED SURFALE

TILY ANGLE =75 D AZIMUTH ANGLE -60 D

- e e A e W W avele S o e A DT e e e R R D 5 W D DR D S g N A A W S D e 4 B R W k-

SPRINSG SUMMER O FALL WINTER

(Mg Ay M) (Je 0, 4)Y (SeNe N} (DyJsFY

0 T n . | D L ) 0 T
ALBUQUERQUE 2.6 3.8 3.3 4.5 1.3 2.2 o7 1.4
APPAL AGHICOLA 1.5 3.0 2.2 1.6 1.1 2.1 : 5 1.4
BISMARCK 1.7 2,9 2.5 3.8 9 1.5 . 3 «8
BLUE HTLL 1.3 2,5 1.5 3.0 7 1.5 .3 »9
AOSTON 1a4 245 1.7 3.1 6 1. % 2 1]
CAPE WATTERAS 1.8 3.1 2,3 3.7 1.0 1.9 + 4 1.2
CARIBOU 1.4 2.7 1.7 3.1 «5 1.3 -3 o8
CHARLESTNN 1.6 2,9 1,9 I8 «2 1.9 oh 1.2
COLUMAIA 1.l 246 20 3.3 T 1.6 3 1.0
DONGE CITY . 2.9 2.3 3.5 1.0 1.9 b 1.1
EL PASO 28 3.9 3.1 4.2 1.8 243 «8 1.6
ELY : 243 3.6 3.2 4.5 1.2 240 +5 1.2
FIRT WORTH ) 1.5 2.8 2-3 3.6 3 1-9 «5 1.2
GREAT FALLS 1.5 2,7 2.l 3.7 ' b 1.8 2 o7
LAXE CHARLES 1.6 3.0 2.0 3.5 9 2e1 o 1.3
MANTSON 1.6 2,9 2.3 3.7 o7 1.5 «F 9
MEDF O™D 1.3 2.6 2.5 3.7 -] 1.5 1 8
MTAMY 1.9 3.3 2.2 3.7 1.1 2.3 o8 1.8
NASHVTLLE 1.4 2.7 1.8 3.3 «8 1.7 «3 1.0
NE“ YHRK 102 21‘0 1.3 207 .6 1.5 12 8
OMAHA : feb 2.8 2.0 3.4 +8 1.6 L3 1.8
PHOENTX 246 3.7 2.7 3.9 1.2 2.1 b 1.4
SANTA MARTA 1.9 3.1 1.8 3.0 *8 1.7 5 1.2
SEATTLE 1.9 2.7 1.8 3.2 ok 1s2 o1 B
WASHINGTON,DG 1.3 2.6 1.6 3.1 b 1.6 .3 1,0

-
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FIXED SURFAGE

TILY ANGLE—-75 D AZIMUTH ANGLE -&5 D

- g R W A D R A WP W AP Y SR W A ey A W T e WD = P

SPRING SUMMER ' FaLL WINTER

My A, MY (Je s MY {SeNe NY 10, J,F}

n T i} T D T n T
AL AUQUEROUE 2+0 3.2 2.7 3.9 o8 1.7 2 1.0
APPALACHICOLA 14 2.6 1.9 1.2 "] 1ah %4 1.1
RISMARCK 1.2 2l 2.0 3.3 5 1.2 1 »b
RLUE HILL 1.6 2.2 1.2 2.6 ak 1.2 ol .7
BOSTOM 1.0 242 1.3 2.8 v 3 1.2 1 o7
BAOWNSYTILLE 1ol 2.6 2.1 2.5 o7 1.9 .2 1.2
CAPE WATTERAS 1oy 2.6 1,9 3.2 v 5 1.5 .l .9
CARIROU 1.0 2.2 1.3 2.7 23 1.0 el 6
CHARLESTAN 1.2 2.5 146 3.1 8 1.5 .1 »9
CaLumMAla 1.0 2al 1.6 3.0 .'& 1.2 o1 «8
DONGE CTTY 1.2 2.l 1.8 3.1 5 1ok .1 .R
EL PASH 2.1 3.2 2.6 3.7 +3 1.7 -3 1.1
ELY 1.7 3.0 2.7 3.9 o7 1.5 - 9
FORT WOPRTH 1.1 2ok 1.9 3.3 o5 1.5 4 1.0
GREAT FALLS 1.1 2. 1.9 3.2 3 1.1 el +B
LAXE CHAPLES 1.2 2.6 1.7 3.3 6 1.7 S 1.0
MADNTSOMN 1.4 245 1.8 3,2 ok 1.2 o1 7
- MEDFOROD «9 2.2 2.0 3.2 oG 1.2 1.9 7
MIAMY 1.5 2.9 1.9 b " »7 1.9 ok 1ok
NASHVTLLE 1.0 - 2.3 1.5 3.0 ol 1.h o1 '8
NE“ *OQK -a 201 100 205 t:’ 1.2 U.ﬂ 0?
NMAH A 1.4 Zols 1.6 1, o 1.3 1 o8
PHOENTYX 2.0 3.1 22 3.4 o7 . 1.5 22 1.0
SANTA MARTA 1.4 2e 6 1.5 2.7 o 1.3 o1 «9
SEATTLE 7 2.0 1.6 2.8 2 i. 2.0 N
HASHTINGTNN,DC 1.0 2.2 1.3 28 *3 $.3 =% !
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FIXED SURFACE

TILY ANGLE -75 D AZIMUTH ANGLE -30 D

it S ol o 48 M B A A Y P S D W oy T D A D R D R - . -

SPRING SUMMER T FALL WINTER

(MeAgMY (JsJe Y [SeCe N} (0,J4FY

n T o T ] T n Y
AL RUMUERNUE 1.3 2.5 2.1 3.3 3 1.2 1,90 .4
RPPAL ACHTCOLA 9 2.2 1.5 2.8 .3 1.3 7.0 i
RISH!‘PGK 7 1.9 1.% 2.7 «2 + 3 0.4 -t
BLUE HTLL 6 1.8 ‘8 Z2.3 2 1.0 .0 b
BOASTON 6 1.8 - T IN ol 4.1 9.8 o5
BRO“NSVILLE «B 2.3 1'7 ‘1.1 «3 1.6 U-U 1.4
CAPE WATTERAS 49 2,2 1.4 2.8 2 1.2 1.0 .4
CARTBOU Wb 1.8 9 2.3 ol ! 8.8 .6
CMARLESTON . B 2.1 t,2 2.7 £2 1.2 8.0 .8
COLUMRTA .6 1,9 1.4 2.5 2 1.0 0.0 o7
nONGE CITY o8 2.0 1.7 2.6 2 1.1 1.0 .7
EL PASO 1.4 246 2.0 3.2 o 1,3 .1 .8
ELY 1.1 Z.4 2.0 3.2 -3 1.1 2.0 .7
FORYT HORTH «8 2.0 1.5 2.8 «? 1.2 0.8 8
GREAT FALLS b 1.9 1,3 2.8 .l .9 8.9 .6
LAKE GHARLES 9 2.3 1.6 2.9 e3 1.k 9.0 .9
MADT SN .7 2.0 1.3 2.7 ' 2 .9 2.9 o6
MEDFO®RD «5 1,0 1.4 2.6 2 1.3 2.9 .7
MTAMT : 1.l 2.5 1.6 3.0 «3 1.5 4 1.1
NMASHYTLLF .7 1.9 1.4 2.6 v2 1.t 8.5 7
NEW YORK 5 1.7 T 2.2 «1 1.0 8.0 6
OMAHA ' «7 2.0 1,1 2.5 .2 0.0 o7
PHOENTX 1.3 2.4 1,7 2.9 .3 1.2 0.1 8
SANTA MARTA 3 2.1 tel 2.3 2 1.0 8.0 .8
SEATTLE 1.7 1.0 2.3 o1 .3 040 .5
HASHINGTON, DC .6 1.8 9 2.4 o1 1.0 0.4 .7
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FIXED SURFACE

TILT ANGLE -75 N AZIMUTH ANGLE =-15 O

SPRING SUMMER FALL WINTEP

V(Hgﬂgﬂ) (J3,3:01 (Se0: N) (D J,FY

n T D T ) T n T
ALRUAUERGYE T 1.9 1oh 246 o1l 1.0 8.0 7
APPAL ACHTCOLA 5 1.8 1.1 2.5 1t 8.0 .9
BISHA®CK 4 1.6 9 2.2 .1 .8 Des .5
ALUE HILL 21,5 .5 2.0 0.0 .9 040 B
ROSTON W3 1.5 b 2.0 Bed .3 0,8 W6
BROUNSYILLE .5 2.0 1.4 2.8 ol 1.3 0.0 1.0
CAPE MATTERAS .5 1.8 1.0 2.3 1 13 0.0 .8
CARIANY W3 1.5 5 1.9 0.0 .8 0.0 .5
CHARLESTON W 1.7 A 2.3 3.0 1.1 0.0 B
COLUMRTA e3 1.5 T 2.1 Bed .9 0.0 .7
DODGE CITY W4 1.6 B 2.1 0.6 .3 0 .7
FL PASO .8 1.0 1.5 2.6 i 1.0 0.0 .8
ELY .6 1-8 1.3 2'6 '1 .q u.a '7
FORT WORTH 1.7 1.1 248 o1 1.0 0.0 .8
GREAT FALLS W3 1.5 B 2.4 8.0 o8 0.0 .5
LAKE CHARLES W5 1.9 1.1 6 1.2 0.0 .9
MADISON 1.7 B 2.2 8.0 .8 .6
MEOFORD 3 1.6 .9 2.1 6.6 .9 0.0 .7
MTAMY T 241 1.3 .7 W1 1.3 0.0 1.0
NASHY TLLE b 1.6 T 2.2 0.0 1.9 0.0 LT
NEW YORK .2 1.5 e 1.9 0.0 .3 0.0 .6
OﬂlqA u‘l 1.5 -? 2-1 3-0 .9 D.D 06
PHOENTX 7 1.8 1.2 2.5 .1 140 0.5 o8
SANTA MARTA 5 1.7 A 2.0 8.0 .9 0.0 .8
SEATTLE 2 1.5 T 2.0 9.1 .3 0.0 .5
HASHTNGTON,0C W3 1.5 6 2.0 2.0 .9 0.0 .7
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'FIXED SURFACE

YILT ANGLE ~75 D A7IMUTH ANGLE oD

e i T kol O e W ol ol A e A G W e - o - W mh ab W W .

SPRING SUMMER FALL WINTER

My Ao MY (303,040 €Sy 09 NI (0, J,FY

n T 9 T n T n T
- g e - - - . A W O P W o D SN S A A A o NS T S e i S S SR S U W8 N D
AL AYTUERQUE & 1.5 1.1 2.3 0.0 .9 0.9 .7
ADPALACHTCOLA I | 1,0  2.% 9.0 1.0 1.1 .9
ATSHAPCK 2 1 T 2.4 0.0 .7 0.0 5
BLUE WILL 2 1.8 4 1.8 8.0 .8 9.9 6
BOSTON 2 143 & 1.8 0.0 .8 2.1 .6
BRONNSVILLE 4 1.9 1.3 2,7 8.0 1.2 0.0 1.7
CA®PE HATTEQAS «3 1.6 N 2.2 .0 +9 U.ﬂ B
carranu 2 1% 4 1.8 0.0 .8 9.0 «5
CHARLFSTON 3 1.5 T 2.2 8.0 1.0 0.8 8
cCoLUM®BTA T2 1.4 W6 1.9 0.8 9 040 o7
NODGE CITY 2 leb T 1.9 0.0 .9 8.8 o7
EL Pl"‘:O ¢5 1!6 1-3 2.'4 l)-ﬂ -g D.B .8
FLY o3 1.6 9 2.2 9.0 o8 2.0 .7
FORT WORTH 3 1.6 1.0 2.3 Det 1.0 9.0 8
GREAT FALLS 2 1t B 1.8 8.0 o8 0.8 o5
LAKE CHARLES 4 1.8 9 2.4 1.4 1.2 9.0 .9
MADISON 22 1.5 W6 2.4 B+ o8 9.0 o6
HEDFORN .2 1.5 T 1.8 8.0 .9 2.0 .7
MY AMT , .5 1.9 1.1 2.6 0ed 1.2 f.0 1.0
NASHVTLLE .2 1.5 W6 241 9.0 1,10 0.0 .7
NEW ¥0ORX 1 Leb ‘3 1. 3.0 .8 3.0 .6
DMARN .2 1.5 .6 1.9 9.0 -8 .1 o5
PHOENTX 65 1.8 1.1 2.3 8.0 .9 3.9 .8
SANTA MARIA 4 1.6 .9 2.1 0.3 .0 0.0 .8
SEATTLE a1 ek 6 2.0 0.0 .8 0.0 .5
WASHINGTON,NC 2 lek W 1.0 0.9 .9 0.0 o7



FIX¥D SURFACE

TILY ANGLE -75 0 AZIMUTH ANGLE 15 n

el R R R e R L E T Y TR g e e e e L e T P LA PR R P P L LR DA LR Lt b g

SPRING SUMMER ' FALL WINYER

{My A, MY 3, J. M1 {(Se 0y MY (D4 deF)

n T n A\l ] r D \]
————— = aa e o D A L g o e Y R A -
ALRUQUEROUE B 1.m 1.2 2.4 4 4.0 0.0 .7
APPALACHTOOLA B 1.8 1,0 2.8 +1 1.1 0.0 .9
BYSHAPCK 33 1'5 19 2-2 0.5 09' U.B lq
BLUE HYLL +2 1.5 5 2.0 0.8 »9 D0 )
ROST ON 22 1.4 6 2.0 9.9 .8 0.0 6
AROWNSYTILLE B 2+ C 1.3 247 o1 1.3 B.0 1.8
CAPE HATTERAS +5 1.8 1.0 2.3 o1 1e0 2.0 .8
[:AQIEOU -2 1-5 -6 2-“ B-n .5 ﬂ-ﬂ l5
BHARLESTON Y T 2.2 0.0 1.1 0.0 .8
COLUMBTA L3 1.6 4 2.2 0.0 .9 B8 .7
nonNGE GCITY W 1B 3 2.2 ol «3 0.0 o7
EL PASO 7 1.8 1.3 2.4 ol 1.0 0.8 o8
ELY 8 1.7 1.0 2.3 ol .9 0.0 7
FORY WNRTH I 1.1 2.4 «1  1.B 0.8 o8
GREAT FALLS «2 1.5 7 2.0 8.0 «B D40 5
LAKE GHARLES 5 1.9 9 2.4 0.0 1.2 0.0 .9
MADT S ON 3 16 T 2.1 9.0 . | 0.0 6
‘MZDFORD «3 1.8 9 2.1 B0 .9 6.0 o7
MTAMY M) 2.0 1.1 2.5 »i 1.2 D0 1.0
NASHV TLLE +3 1.6 T 2.2 0.0 1.0 0.8 4
NEW YORK +2 1.5 5 1.9 9.0 «9 0.0 +6
OMAHA o 1.6 A 2.2 t.0 9 2.0 o6
PROENTY 7 1.8 1.3 Z2+5 o1 1.0 3.9 o P
SANTA MARTA T 18 1.3 2.5 o1 1.0 8o )
SEATYLE .3 1.8 9 2.3 0,2 «8 0.5 .5
WASHINGTON, DG .3 1.5 B 2,1 0.0 .9 0.0 o7
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FIXED SURFACE

TILYT ANGLE -75 1 ATIMUTH ANGLE 30 D

- 0 TP D D D A 0 R D P WS W R AP TR A R D D D D G A D D D W R AP R D WD W N G L P R AR SR AR W

SPRING SUMMER - FALL WINTER

{Mq Aq MY {Je.J, 2% (SeOe N} (D437

0 T L} T D T 0 T
ALBUQUERQUE 1.¢ 2.3 1.7 249 3 1.2 0.0 » 8
APPALACKINOLA 9 24?2 1.3 2.7 «3 1.3 0.0 +9
BISH‘?GK B 1.8 1.4 2.7 o1 »9 0.0 5
ALUE wRILL 5 1.7 ). 2.3 ol «9 0.0 o &
ROSTON «5 1.7 «9 2.3 o1 «9 0.0 ]
BROWNTVILLE «8 2.3 1.6 3.0 .2 1.5 00 1.1
CAPE HATTERAS 1.8 2.3 1.4 2.8 2 1.2 2.9 B
CARIROU - i1.¢ «9 2.3 o1 =9 08 5
CHARLESTON 7 2.0 1.0 2.5 2 1,2 0.0 » B
CaLUMATA - ‘ 7 1.9 1.3 2.7 2 1.0 B. T
DONGE CITY «9 2.9 1.5 2.7 .2 1.1 0.0 7
EL PaRQ 1.3 2ot 1.8 2.9 «3 1.2 0.0 »B
ELY «2 Zel 1.5 2.7 o3 1.1 DB o7
FORT WORTH +9 248 1.5 2.8 2 1.2 0.0 +B
GREAT FALLS a5 1.7 1.1 2els o1 9 G.0 B
LAKE CHARLES 8 2.2 1.1 2.6 .2 1.4 0.0 9
MANISON T 2.0 1.2 2.6 .1 9 0+ 0 +6
MEDEOPD 6 1.9 1.5 2.7 2 1,0 0.0 .7
MIAMT ) 1.0 20'& 1-2 2.7 3 1eh ol 1.1
NASHVTLLE «6 1.9 1.0 245 »1 1.1 Do o7
NEW YORK «5 1.7 .8 2.2 el 1ed 0.0 )
OMAHA 7 2.0 1.3 2.6 2 1.0 0.0 7
PHOENTX 1.2 2.3 1.8 3.0 «3 1.2 0.8 + 8
SANTA MARTIA 1.2 244 2.0 3.2 3 1.2 D.0 » 8
SEATTLE 5 1.8 1.4 2.8 o1 «9 G.0 +5
WASHINGTNN,DC B 1.8 1.0 2.5 a1 1.1 0.0 7
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FIXED SURFAGE

TILY ANGLE -75 D AZIMUTH ANGLE &35 D

- - TSP S NP g AP R YR D R e D En G R S D M TR R T S S D MR D 4R MR ED WP S S0 G SR WD W

SPRING SUMMER : FALL WINTEP

{My Ay MY tJe 30 AY (Se 0. M) (Dy 3,FY

) T D T ) T n T
AL BUNVERAUE 1.6 2.9 2.2 3.4 o7 1.8 2 1.0
ADPAL ACHTCOL A 1.6 2.6 1.6 3.0 B 1eb o2 1.t
BYSHARCK 1.1 2.2 1.9 13,2 o 1.l .1 .6
BLUE WILL B 2.0 1.2 2.6 .3 1.1 .1 .7
RYSTON B 2,0 1.3 2.7 3 1et o1 .7
BAIMINSYILLE 1.1 2.6 1.9 3.3 5 1.7 2 a2
CAPE HATTERAS 1.5 2.8 1.9 1.3 .6 1.5 .2 9
CARIROU 9 2.1 1.3 2,7 .3 1.0 o1 .6
CHARLESTON 1.1 2.4 1.3 2.8 b dab ol .9
COLUMBTA 1.0 2.2 1.8 1.1 b 1.3 o1 R
DODGE CTTY 1.3 2,5 2.0 3.2 o6 Lk .2 o8
EL PASO 1.9 3,0 2.1 1.4 7 1.7 W3 1.1
ELY 1.6 2.6 2.0 1,3 W6 1ok .1 .h
FART KNATH 1.3 2.6 2.0 1.3 6 1.6 2 1.0
GREAT FALLS B 2.1 1.6 2.8 3 1,2 8.0 3
LAKE THARLES 1.1 2.5 1.6 2.9 o4 1.6 W2 4.1
MADISGN 1-1 2-‘0 107 3|1 . -3 1-1 '-1 07
MEOFD®N 1.0 2.3 2.1 3.3 % 1.3 ol .7
MTAMT Ctu6 2.7 1.5 2.9 6 1.7 I A
NASHVTLLE 1.0 2.2 1.6 2,9 o 1.3 .1 o8
NEW YORK 8 2.0 1.4 2e6 3 1.2 o1 o7
OMAHA 1.2 2.8 1.8 3,2 o 143 o1 oh
PHOENT Y 1.9 2.9 2.3 3,5 B 145 4 1.8
SANT! HAPTA 1.8 3.0 2-7 '5-q '? 1!6 oz 'q
SEATTLE W9 2.2 2.0 3,3 3 1.0 9.0 3
KASHTNGTON,NC 9 2,2 1.8 2,8 4 1.3 o1 8
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FIXED SURFACE

TILY ANGLE -7T5 D AZIMUTH ANGLE 60 D

e P D A T P P A T T R R O D S T e Y e T P e 4 N SR IR W M - - -

SPRTING SUMMER ' FaLL WINTER

(My A4 M) 2.0, 8Y {SeNeN) Dy, FY

0 T D A { ] T D T
- 0 —— - - ——— - e - - - - - - - -
AL RUQUERNUE 2.2 .k 2.7 3.9 1,2 7ol b 1.6
APPALACKHICOLA 1.8 3.0 1.9 3.3 1.0 2.0 +6 1,5
RTSMAPCK 1.5 2.7 2.4 3.7 .7 1o «3 o8
BLUE HTLL 142 2.4 1,5 3.0 «b 1,% .3 29
ROST N 1.2 2,3 1.6 3.0 .6 f.4 .2 8
RIOUNSYILLE 1. 2.9 2.7 3.6 .8 2.1 A 1.4
CAPE HATTERAS 2.0 3.3 2.1 3.7 1.0 1.9 «5 1,2
CARIROU 1.3 2.5 1.7 3.1 " 1.2 .2 .8
CHARLESTON 1.5 2.7 1.5 3.0 o7 1.0 o 1,2
COLUMRTA 1.k 2.6 2,2 .6 B 1.7 3 1.0
NONSE CITY 1.8 3.0 2,5 3.7 1.1 1.9 5 1.2
EL PASO 245 3.6 2.7 3.0 1.3 2.2 a7 1.5
ELY 1.9 3.2 2.4 3.7 1.1 1.9 ok 1.1
FORT WORTH 1.7 3.0 2.3 3.7 1.0 2.0 .5 1.3
GREAT FALLS 1.2 24 2.0 3.3 «5 1.3 2 7
LAXE CHARLES 1as 2.9 1.6 3.4 +8 1.9 % 1.3
MADI SON 1.5 2.8 2.2 3.5 +6 1.4 .3 9
MENFDRO 16 2.7 2.7 3.8 4 1.6 2 «8
MTAMT : 1.7 3.1 1.7 3.2 - T 1.7
NASHYILLE 1.3 2.6 1.7 3.2 o7 1.6 .3 1.0
NEW YORK 1.1 2.3 1.4 2.8 S 1.4 e .9
OMAAA 1.6 2.8 2.2 3.6 +8 1.5 G 1.0
PHNAENTX 2elt 3.5 2.7 3.9 1.1 2,0 «6 1.4
SANTA MARIA 2.4 3.6 3.2 4.t 1,2 2ot o5 1.2
SEATTLE 1.2 2.5 2.5 3.8 «5 1.3 ol v 6
WASHINGTON,NC 1.3 2.5 1,7 3.2 o7 1.6 " W3 1.8



FINED SURFACE

TILY ANGLE ~-75 0 AZIMUTH ANGLE 75 D

A - - - L L L L T YT e ) - - LA T

SPRING SUMMER FALL WINTER

(M A4 MY {JeJeAY (SO M) e JyFY

D L} D \ n 7 ‘ n T
------ - —— - —— e b mr A PP S SR R --'-----w----’ﬂ------’------’--------'
AL RUOVERQUL 2.7 3.9 3.0 b2 1.8 2.7 1.2 1.9
APPALACHTCOLA 2el 3.4 2.1 3,5 1,5 2.5 1.0 1.9
RISMARCK 2ed Jet 2.9 4.1 1.1 1.3 1] 1.2
BLUE HWILL 15 2.7 1.8 3.2 +9 1.7 6 1.2
BDSTUN 1-5 2-7 1-9 3!3 !q 1.7 - 15 101
RROWNSVILLE 1.6 3.1 2.5 3.8 1.2 24 7 1.7
CAPE HATTERAS Zel4 3.7 2.7 4.8 1.5 2o le 9 1.5
CAR!BOU 1.5 Zlq 2-3 3!" q7 1‘5 -5 1'1
CHARLESTON 1.8 3.4 1.7 3.2 1.t 2.1 o7 1.5
COLUMRTA 1.7 249 Z .5 3.9 1.2 2.1 ] 1.3
DONGE CITY 242 3.4 2.9 4,1 B Y. 2.5 1.0 1.6
EL PASDH 2.0 Gel 3.0 L%} 1,8 28 1.3 2ol
ELY 2l 3.6 2.8 L% | 1.7 245 «9 1.6
FORT WORTH 2e1 3.3 2.6 3.4 1.4 2als «9 1.7
GREAT FALLS 1.6 2.8 2.4 3.7 9 1.6 ol 1.0
LAKE CHARLES 1.7 3.1 1.8 3.3 141 2.3 o7 1.6
MADISON 1.9 3.2 2.5 3.2 {.0 1.8 Y 1.3
- MEDFORN 1.8 2.1 2.1 4.3 Led 2.0 +3 1.2
MTAMY 2«0 Tt 1.9 3.3 1.3 245 1.2 242
NASHVTILLE 1.6 2.9 1.9 3.5 1.0 2.0 b 1.3
MNEW YORK 1.4 26 1.6 3-1 .9 1.' .5 1.2
OMAHR 1.9 3.2 2.6 4.0 t.2 2ol o7 1ede
PHOENTX 2.9 3.9 2.0 4,2 1.6 245 1.4 1.9
SANTA MARTA 249 41 3.6 4.8 1.8 2.7 «9 1.7
SEATTLE 1.6 2.9 2.9 4.2 T 1,5 «2 7
WASHINGTOR,ON 1.6 2.9 2.0 3.5 1.1 240 Y] 1.3
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FIXED SURFACE

TILY ANGLE =75 D AZIMUTH ANfGLE 98 N

D T 4 D e O B o o A D ole b e B A i o T S D A R R G AR e W W

SPRING SUMMER FALL WINTER

My Ay MY {3+ 0Y (S, 0. M} D, d,F)

n T D r L] F 1 T
ALRUQUERQUE . %} 4.3 3.3 4.4 Zels 3.3 1.9 246
APPALACHICOLA 2t 3.6 2.3 3.6 1.9 3.0 1.5 244
BISHARCK 2ol 3.5 3.2 4.5 1.6 2.3 1.1 1.6
RLUE HTLL 1.8 3.0 2,0 3.4 1.2 21 -9 1.6
ROSTON 1.8 2.9 2.1 3.5 1.2 20 8 1.4
ARONNSYILLE 1.8 3.3 2.5 3.9 1.5 27 1.0 2.0
CAPE HATTARAS 2.8 8.0 2.9 be2 1.9 249 1+4 2.1
CARIEUU 2-0 3.2 2-3 3-5 103 1-3 Og 1!1‘
CHARLESTON 241 3.3 1.9 3.3 1.5 245 1.1 1.9
COLUMRTA 2.0 3.2 2.7 het 1.7 2s5 1.0 1.7
nonsE CITy 2.6 3.8 3.1 4.3 2.2 X0 1.5 2.2
FL PASO I 4.5 3.2 hed 2al T.3 1.9 2.7
ELY Z2eB k.0 3.1 bl 2.2 3.0 1e% 2.1
FORY HWORTH 2.3 3.6 2.8 LYY 1,9 2.9 1.3 2.1
GREAT FALLS 1.9 3.2 2.7 4.0 t.3 213 o7 1.3
LAKE CHARLES 1.9 3.2 1.9 3.4 1eb 26 1.1 2.0
MADISON 2.3 3.6 2.8 4.2 1.6 2.2 1.1 1.7
HEDFUDD 2.1 3.“ 3-‘4 “16 1-5 2-6 05 1:?
HIAHI ! ?.2 316 109 3.k 1.7 2-9 . 107 2-7
NASHVILLE 1.9 3.1 2.1 2.6 1.4 2.3 «9 1.6
NEW ¥YNRK 1.6 2.9 1,% 3.3 1.2 2e1 8 1.5
OMAHA 242 3.% 2.9 4.2 1.7 25 1.2 1.2
PHOENTX 3.3 hel 3.2 bob 2e1 LTS 1.7 2.5
SANTA MARTIA 3.3 4.5 3.9 5.1 2ole 3.3 1.4 2.2
SEATTLE 1.9 3;2 3.2 4,6 1.9 1,3 o 9
2.2 3.7 1e# 2.3 1.0 1.7

WASHING TON, DO 1,9 3.2



FIXED SURFAGE

TILY ANGLE -90 O AZIMUTH ANGLE =93 D

- B WD e oD A D O D M e W A mp WD R R L AR e A e R D S g R R L S W P AN Gy YRR YR WP R EL LN M TR WD AN WS e

SPRING SUMMER FALL WINTER

1 Ay MY (de Jy AY 15,04 N} (DeJyFY

D T n T 0 T 0 ¥
- A - - - - - P = -—— - M A L gy P MR P PP R YR SRS My MBS M W - - -
RLBUNVERAVE ‘2e8 3.9 3.0 Lol 2+1 2.9 1.5 2.2
APPAL ACHICCLA i.8 2.9 1.9 3.1 1.5 245 1.1 1.9
AISMARCK Z2a1 3.2 2.6 3.8 1.6 Z2e2 18 1.0
BLUE HILL 1.6 2.7 1.5 2.8 1.1 1.9 -8 1.4
BOSTON 1.6 2,7 1.7 3.0 1.2 1.8 o7 1.2
BROWNTVILLE 1.3 2.7 2af 3,3 1.5 2.6 «9 1.8
CAPE HATTERAS 240 3.1 2.1 L L) 1.5 Pele 1.1 1.8
CARIRNU 1.8 3.0 1.8 3.0 «9 1.6 «9 1.6
CHARLESTON 1.7 2.9 1.7 3.0 1.3 2+3 +9 1.7
COLUMRIA 1.6 2.7 1.9 3.2 1.2 2.0 FLEEE 7 1
DNDGE CITY 1.9 3.0 2.2 3.3 1.7 2.4 1.2 1.8
€L PASO 2.9 3.9 2.7 3.8 2.0 2.9 1.7 2okt
ELY 2.6 3.8 3.1 4.3 240 Ze8 1.3 1.9
FORT WORTH 1.6 2.8 2.t T.2 14 2.3 1.0 1.8
GREAT FaALLS © 4.9 3.8 2.5 37 1.2 1.9 -] 1.1
LAXE CHARLES ) 1.6 2.9 1.8 .2 1.3 2els «8 1.5
MANISON " 1.9 3.1 2.3 3.6 1.3 2.0 «9 1.5
- MEDFORYD 1.5 2.7 2.5 3.6 1.1 1.8 «3 +9
MYIAMT 1.9 3.1 1.9 3.2 1.5 2.6 14 2ol
NASHVILLE 1.5 2.7 1.7 3.1 1.2 2.1 7 1.4
NEW YORK 1ol 2.5 3 26 1.0 1.8 ) 1.1
OMAHA 1.8 3.0 2.0 3.7% 1.3 2.1 1.0 1.6
PHOENTX 2.7 3.7 2ol 3.5 1.8 246 1.3 2.0
SANTA MARTA 2.0 3.1 1.6 2.7 Lok 2.2 1.1 1.8
SEATTLE 1.2 2.0 1,9 T.9 o7 1.5 -3 8
HASHINGTON,NC 1.5 247 1.6 2.9 1.1 1.9 < 1ot
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FIXED SURFAGCE

TILY ANGLE -90 9 AZIMUTH ANGLE -75 D

- D A W R - o D A P W N TR M AR W D - - -

SPRING SuUMMER ) FALL " WINTER

(M, A M) C{Je Je Y (SeDs NI Dy I4FF

] T n T D T s} T
ALAUUUERAQUE 2.0 3.5 2.8 3.9 1.5 2.3 1.0 1.6
APPALACHICOL A 1.5 2.7 1.8 3.0 1.1 2.1 o7 1.5
RYSHAREK 1.7 2.8 2.4 3.5 1.1 1.8 .5 1.0
BLUE WILL 1.3 2ats 1.3 2.7 o8 1.6 «5 1.0
BOSTON 1.3 246 1.5 2.8 o7 1.5 oy .9
BRO“"SVILLE 1-? 205 2.0 '303 71-2 2.3 B 1-6’
CAPE HATTERAS 1.7 2.8 2.0 2,2 1.1 1.9 B 1.4
CARIROU 1.5 246 1.5 2.8 4 1.4 5 1.0
CHARLESTON 1.5 2.6 1.6 2.9 1.0 1.9 o6 1.%
COLUMRTA 1.3 2els 1.7 3,0 « 3 1.6 «5 1.1
DODGE CIVY 1.6 2.7 2.0 3.1 1.2 2.0 o7 1.3
FL PASO 2.5 3.8 246 3.6 145 2.0 1.1 1.8
ELY 2e¢? L P 2«9 4.1 15 242 «8 1.4
FORT WORTH 1.4 245 1.9 3.2 1-0 119 «7 1.8
GREAY FALLS 1.5 2.7 2.2 3.4 o8 1.5 3 «8
LAKE CHARLES 1et 2.7 1.7 3.1 1o 2.1 .5 1.3
MADISON 1.6 2.8 Z2.1 3.4 «9 1.6 5 1.1
MEDFORN 1.2 2okt 2.3 3.3 o7 1.5 .2 8
MIAMY 1.7 229 1.8 3.1 142 2.1 . 1.0 1.9
NASHVTLLF 1.3 2»5 1.5 2.9 «9 1.8 «5 1.1
NEM YDRK 1.1 2.2 1.1 2.5 o7 1.5 «3 9
oManA 1.5 2.7 1.8 3.1 «9 1.7 6 1.2
PHOENTYX 2.4 L 2.2 3.3 1.3 2.1 8 1.5
SANTA MARIA 1.7 2.8 1.4 2.5 +9 1.8 o7 1.4
SEATTLE 1.0 2.2 1.6 2.9 .5 1.2 «2 7
WASHINGTON,DO 1.3 2els 1.4 2.7 -8 1.6 a5 1.1



FIXED SURFACE

TILY ANGLE 90 0 AZIMUTH ANGLE =60 D

T = T AT A R EE AR AR N T RS SR R A B e m——. -

SPRING Syuca FALL HINYER

(Mg Ay¥) (Js 34 AY {Se N N} Dy 4,FY

2] T D T D T h) A
ALRUNUERQUE 1.9 3.1 2ol 3.5 1.0 1,0 5 1.2
APPALAGHIGOLA 1.2 2.6 1.6 2.8 o7 1.7 »3 1.2
RISMl°CK 1.3 244 2.0 3.2 7 1o Y4 7
BLUE HILL 1.0 2a1 1.1 2.5 5 1.5 Y4 B
aNSTON 1.0 2.1 1.3 246 «5 1.2 .2 o T
BROWNSVILLE 1.0 244 1.% 2.1 B 1.9 Y ) 1.3
CAPE HATTERAS 1.2 2.5 1.7 2+9 o7 1.6 3 1.6
CARIROU 1.1 2.3 1.3 2.5 *h i.1 2 7
CHARLESTNN 1.2 ?e3 1.4 2.7 ) 1.5 3 1.0
COLUMATA 1.9 2.1 1.4 2.7 5 1.3 o2 2B
DODGE CITY 1.2 2.3 1.7 2.8 8 1.5 3 9
EL PASD 241 3.1 2.3 3.3 1.0 1.9 26 1.3
ELY 1.8 2.9 25 3.7 -9 1.7 ok 1.0
FORT HORTH 1.4 2.3 1.7 2.9 o7 1.5 3 1.1
GREAT FALLS 142 2.3 1.9 3.0 5 1.2 =1 My
LAXE CHARLES 1.1 2als 1.5 2.9 o7 1.7 3 1.1
MADISON 1.2 2oty 1.7 3.0 o6 1.3 " o2 8
MEDFORO «9 2.1 1.9 3,0 5 1.3 .l . 7T
MIAMY 1elt 2«6 1.6 3.0 «8 1.9 ] 1.5
NASHYTLLE 1.0 242 1.3 2.7 « b 18 a2 ]
NEM YORK 9 2.0 «9 2.8 ) 1.2 S | 7
D9 A4 A 1.2 2ele 1.5 2.8 6 1.6 3 «9
PHOERT X 1.9 2.9 1.9 3.0 '8 1.7 e 1,1
SANTA MARTA 1.3 2ets 1.2 2.3 -] 1% «3 1.0
SEATTLE ] 1.9 1.4 2.6 «3 1.0 o1 o B
HASHINGTON,DC 1.0 2e1 1.2 2.5 5 1.3 .2 o8
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FIXED SURFAGE

TILY ANGLE -90 D AZEMUTH ANGLE =45 D

A Y O O T WP Y T W T e et A D e e S S S S e T O U R B D S TR S ar M e

SPPING SUMMER FALL WINTE®R

My A, MY (31 J4 A} IS, 0 NY (DeJsFY

0 T n T n T ] L
ALADQVERNVE 1els 2.5 1.9 3.0 5 1ete «2 -8
APPALACHIGCOLA 5 21 1.2 2.5 ok 1.3 o1 «9
RISMARCK oG 2.0 1.5 2.7 ol el .1 3]
ALYE WILL 7 1.8 N 2.2 3 1.8 .1 -
RASTONM 7 1.8 1.0 2.3 2 1.0 0.0 6
BROMNSVILLE 3 2.t 1.5 2.8 «5 1.6 1 11
CAPE HAYTERAS 29 2.4 1.3 2.6 ol 1.2 .1 ' 8
CarrBnu Y| 1.9 «9 2.2 o2 3 o1 B
CHARLFSTON «8 2.0 1.1 2ok +3 1.2 o1 R
coLymMntA %2 1.® 1.1 2.4 +3 1.1 o1 7
NoNGE CITY 9 2.0 1.3 2ol o 4 1.2 o1 %4
EL PASD 1.5 245 $.8 2.9 -] 1.4 2 9
ELY 1.3 2els 2.0 3.1 5 1.2 ol o8
FORT WORTH ) «8 1.9 1.3 2.6 ok 1.3 a1 o8
GREAT FALLS o B 1.9 1.4 2e6 % 1.4 0.0 5
LAKE TCHARLES X! 2.1 1.2 246 als «5 .1 49
MADTISON 49 241 1.3 2.6 .3 o -
MENFORD B 1.8 1. 2.5 .2 1.0 2.0 6
MT &M T ' 1.4 243 1.% 247 +5 is5 2 1.2
NASHVTLLE o7 1.9 1.0 2.0 3 1.2 o1 T
NER YORK 6 1.7 7 2 .2 1.0 0.0 o b
OMAHA .9 2.1 1.2 244 3 1.1 o1 7
PHOZTMNTX 1.4 2.4 1.6 2.7 b 1.3 1 +9
SANTA HAPIA «9 2.0 3 2.0 3 i.1 1 o 8
SEATTLE 5 1.7 1.8 2.3 2 «9 0.0 +5
WASHINGTON,NC 7 1.8 3 2.2 o2 1.1 +1 7

218
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FIXED SURFACGE

TILT ANGLE -90 D A7TMUTH ANGLE =30 1T

P B - o kg > 0 D D D g e o D ) P S D D wn an SR W B e b v

SPRING SUMHER FALL WINTER

(My AgMY 3, 4,0 1S+ 0, N} €0+ J,F)

n T n Y 3] T 4] Al
AL BUQUERQUE ’ 9 2.0 1.% 2h 2 1.0 0.0 4
APPALACHICOLA 5 1.7 «9 2.2 .2 1.1 0.8 » B
BISMAPCK 5 1.6 1.1 2.2 ol -8B Del 5
BLUE WILL ol 1.5 «5 1.9 ol ') 0.8 + 6
ROSTONR o 145 M) 1.9 '3 B 0.0 6
RRONNTVYILLE +5 1.9 1.1 2.4 2 1.3 4.0 1.0
CAPE HATTERAS o5 1.7 9 2.1 ol 1.0 0.8 o7
CARIROL ol 1.6 6 1,9 «1 «3 3.8 «5
CHARLESTON «5 1.7 T 2.1 ol 1.0 3.8 o7
COLUMBTA ok 1.5 oT 2.0 9 0.0 =
DONGE CITY 5 1.6 3 2.0 1 9 0.0 o H
EL PARQ +9 2.0 1.3 2.3 2 1.1 0.0 » 7
ELY .8 1.9 1.3 2.5 »2 «9 0.0 o7
FART WORTH «5 1.6 +9 2.1 o1 1.4 3.0 o7
GREAT FALLS 5 1.6 1.0 2.1 »1 ] 0.8 5
LAKE CHARLES »5 1.8 «9 2.3 2 1.2 D.0 =~ &
MADTSON ) 5 1.7 «92 2.2 ol 8 3.0 6
MEDBEORD 3 1.6 «9 2.0 el «9 0.8 b
MTAMNT oH 1.9 1.0 2.3 2 1.3 4.0 1.1
NASHVTLLE ol 1.6 o7 2.1 sl 1.0 2.4 o 7
NEZW YORK 3 1e4s o i.8 L ] .9 7.0 ]
OMAHA .5 1.7 8 2.0 +1 2 2.0 v 6
PHOENTY ) +9 1.9 1.1 2.2 o2 1.3 N.0 7
SANTA HARIA 5 1.6 b 1.7 1 »9 0.0 o7
SEATTLE 3 1.5 T 2.0 sl . 9.0 o5
HASHINGTYON,DO oh 1.5 b 1.9 2t «3 0.0 )

2192
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FIXED SURFAGE

TILT ANGLE -90 0 AZIMUTH ANGLE =15 0

SPRING SUMMER ' FALL WINTER

My A, M) CJedsAY (Ss 0, N) (Dy,F}

0 T D T 3] T n T
B T LT R el b P p——— A e T W A R
AL BUNUERNUE o4 1.5 «8 1.9 8.0 -3 0.4 7
APPALACHIGOLA 2 1.8 5 1.8 1.0 1.8 0.0 .8
BISMARCK P 1.3 7 1.9 .0 o7 .2 + 5
RLUE HILL 2 1.3 «3 1.5 DD ] B.0 +6
BOSTON 2 1.3 «3 1.7 G.0 o8 0.0 +B
HQMNQVILLF_ 12 1:6 16 1-9 U-D 1.2 B.D : '9'
CAPE HATTERAS o2 1.4 5 1.7 0.0 9 5.9 o7
CARIRNU 2 1.3 & 1.6 8.0 o7 f.8 - .3
CKARLESTON o? 1;“ L 1.5 0-0 1.0 ! - U Il |7
COLOMATA .2 .3 o 1.7 0.6 .8 8.0 . .6
nNngeE CIvy 2 i.3% 25 1.6 0.0 o8 Y + B
EL PASO i 1.5 o7 1.8 8.0 «9 0.0 7
ELY .3 +5 «8 1.9 0.0 «8 0.0 7
FORT WNPTH s 1.4 5 1.7 2.0 9 0.2 o7
GREAT FALLS o2 1.3 b 1.7 0.0 o7 0.0 «5
LAKE CHAPLES W S 1.9 0.0 1.1 3.0 .8
HAUISON 2 1.'0 -5 105 ﬂoﬂ or G-B «B
HEDF 02D o1 1.4 5 1.6 le o8 3.9 )
MTAMTY 3 1.8 ) 1.9 Be0 1.1 9.0 «9
NAS“VTLLE -2 10" "f 1'7 aoa .9 ﬂ.O -7
NEW YORK .1 1.3 2 1.6 0.0 83 g.0 6
UHAHH -2 1.‘0 .‘b 1!? Uoﬂ !8 0-0 l6
PHOENTX o4 1.4 o6 1.7 0.0 .9 8.0 x4
SANTA MARPIA o2 1.3 '3 1.4 Q.0 3 9.0 7
SEATTLE o1 1.3 +5 1'7 0-0 o7 u.n .5
HASHTIRGYNON,OC -2 1.3 o3 1.6 ] +9 3.0 + 6

<1



FIXED SURFACE

TILT ANGLE -90 N AZIMUTH ANGLE 70

Ll L e L L 2 TR T R R o P R R T P --—- - - -— .-

SPRING SIMMER ) FALL WINTE®R
(M, A MY 3, 4,19 {S: D N tD,3,F}
0 T 1] T n Y 0 A
e e e e DT L E T T P Y PR Y P L R R L LR L L X L L LR XL ]
ALBURUERAQUE .2 1.3 oy 1.5 0.0 N ) Da0 » T
APPALACHTIOOLA .1 1.3 1 1,5 1.0 9 a.0 +8
BISMAPCK ot 1.2 o5 1.7 8.0 o7 0.0 »B
RL"E HILL al 102 .2 1-5 Doﬂ la ﬁ-U -5
ARSTON o1 1.2 .2 1,5 0.9 N} B.0 o B
AROHUNSVYILLY »1 1.6 o4 1.7 ﬂ.ﬂ 1.1 D0 )
CAPE HATTERAS ol 1.3 o3 1.5 1.0 «9 0.0 o7
CARI ROU Wl 1.2 3 1.5 B0 . 0.9 5
CHARLESTON 1 1.2 2 1.6 9,0 +9 9.0 .7
AOLUMARTA ' 1,2 3 1.5 2.0 o8 0.0 ‘6
DNDGE CITY o1 1.2 .3 1.6 0.0 8 0.0 .6
FL PASO 2 1.2 o4 1.5 0.1 8 0.0 o7
ELY .2 1.3 ol 1.6 D.9 .7 [ Y o7
FOPT WORTH o1 1.3 «3 1.5 0.0 +9 B.0 .7
GREAY FALLS o1 1.2 ol 1.5 B.0 »7 B.3 .5
LAKE CHAPLES o1 1.4 ] 1.7 9.0 1.1 9.0 .8
HAD!SUN ri 1-3 -3 1-6 0-0 .T . U-U -6
. MEDFOeN o1 1.3 «3 1.0 0.0 " 0.0 )
HI“HI .i 1.“ -3 1.7 D.ﬂ 1-1 0.0 .g
MASHYTLLE ol 1.2 o2 1.6 G.0 «9 0.0 .7
MEW YORK . 1,2 o1 1.5 9.0 .8 0.0 b
DMAHA ot 1.3 «3 1.5 0,23 8 0.0 +B
PHNSNTYX .2 1.2 o 1.5 8,10 «9 D.D .7
SANTA MARTA .1 1.7 o3 1.4 0.0 8 6.0 .7
SEATTLE 1 1.3 o 4.7 ) .7 2.8 o5
WASHINGTON, DG o1 1.2 o2 1.5 D.0 o8 0.0 6

221



222

FIXED SURFAGE

TILY ANGLE -90 0 AZTHUTH ANGLE 15 0

Vo e W D D Y W D D D A D e W o s W S e e oo e ok U O A D D E W TR e R W W

SPRING SUMMER FaLL NINTER

'"’A‘H‘ 'JngA‘ (S. n' N' 'DoJ!F'

D T o T 0 T D Y
ALAURUERQUE . a3 1.t +B 1.7 .1 «9 g.0 T
APPAL ACHTICOLA a2 1.4 o 1.7 .0 1.0 0.0 «8
RISMAPCK 2 1.3 7 1.8 0.0 7 0.8 «5
ARLUE HILL i 1.3 3 1.6 8.3 -8 9.0 6
ROSTGN 02 1.? -3 1.6 U.U .3 U-U B
BROWUNSVILLE o2 1.6 N 1.9 0.0 1.2 0.0 «93-
CAPT WATTERAS +3 1.5 +5 1.7 8.9 9 0.0 7
CARIBOU 2 13 o 1.7 0.3 o7 J.0 +5
CHARLESTON 22 1.3 3 1.7 .0 1.0 0.0 o7
COLUMBTA \.2 1.3 'S5 1.7 ‘Da0 «8 8.0 6
NOOGE CITY .2 1.3 +5 1.7 0.0 8 0.0 »6
EL PRSH okt 1.4 o6 1.6 .0 3 0.4 -7
ELY «3 1.4 «B 1.8 o0 +8 0.0 7
FORT WORTH 2 L.t oB 1.8 0«3 8 0.0 7
GREAY FALLS 2 1.3 +5 1.7 0.0 o7 0.0 +5
LAKE CHARLES 2 1.5 o 1.m 0.0 1.1 0.0 +B
MADISON a2 1." o 1.7 Doﬂ o7 0.0 B
MEDF QRN 2 1.5 o6 1.6 D.0 B 0.0 ' B
MIAMY : 3 1.5 1T 8.0 1.1 0.0 .9
NMASHVTLLE 2 1.3 W6 1.7 0.8 29 0.0 $ 7
NEW YORK o1 3 3 1.6 0.0 +8 0.0 +B
Uanﬂ‘ .3 1.'0 05 1-7 Ool} .8 0-0 -Fl
PHOENTX «3 1.7 +6 1.7 0.0 3 0.9 o 7
SANT A MARTA b 1.5 o7 1.8 0.5 +3 0.0 7
SEATTLE » 2 1.4 7 1.9 2.0 4 8.0 +5
WASHTINGTON,DC 2 1.3 -3 1.7 0.0 3 t.2 o6

~8



FIXFN SURFAGE

TILY ANGLE -90 D AZIMUTH ANGLE 3§ D

N " - - - - e e el e T S - - - -

SPRING SUMMER FALL WINTEP

(Mg Ay MY IR {SeDeN) (0, J,FY

) T n T n T n T
AL AYQUERAUE : T 1.8 1.0 2.1 o2 1.0 0.0 .7
APPALACHICOLA 6 1.7 8 2.0 ol a1 L o8
BISMARCK 5 1.6 1,8 2.2 1 8 0«3 5
BLUE HTLL W3 1.8 6 1.9 w1 .8 0.0 6
BOSTON 7 let & 1.9 ol .8 30 6
RROMNSVILLE o5 1.8 9 2,2 ol 1.3 Bs0 1.8
CAPE WATTERAS B 1. W9 2.t a1 1ed 9.0 .7
CARTRAU W6 - 1.5 7 2.8 1 .8 8.0 .5
CHARLFSTON o 1.6 6 2.0 e 1.0 2.0 7
COLUMPTA ' W 1.6 .9 ol o1 .9 0. .6
nONGE CITY 6 1.7 1.0 2.1 .2 .9 Ba0 o6
FL pASO .8 108 1-1 2'1 .2 1.B 3:0 -7
FLY 6 1.8 1.0 2.2 .2 .9 Ged o7
FORT WORTH o5 1.7 1.0 2.2 W1 1et 8.0 .7
GREAT FALLS o 1.5 A 1.9 .l o8 8.0 5
LAKE CHARLES o5 1.8 T 2.t ol ta2 0.0 .8
MADTSON 5 1.7 B 2t .t o8 Bed o6
_ MEDFORD b 1.6 1.0 2.4 ol .9 g.0 .6
MIAMT 6 1.9 7 2.0 o 1e2 0.0 1.0
NASHYTLLE W 1.6 6 2.0 el ieD 9.9 .7
NF“ YnQK ’ .3 1!“ 05 1-‘ .1 09 G-O 06
OMAHE o5 1.7 .9 2.1 o1 .9 0.0 B
PHAENTX 8 1.8 1.1 2.2 el 1.8 040 W7
SANTA MARTA 8 1.9 1.3 2.% o2  fad 0.0 .7
SEATTLE o 1.6 1.0 2.3 .1 .8 0.8 5
WASHYNGTON NG ob .5 B 2,0 el .9 0.0 .6

223



22k

FIXED SURFACE

TILT ANGLE -90 D AZIMUTH ANGLE ®%5 D

e e S D W R ke Aol e S o A e A A O e L A O A D A A D NS D R A YR e AR 4D e e

SPRING SUMNER © FALL HINTER

(M Ay M) 1dydsAY (S0, M) (0, 9,F)

0 T n T n Y ) T
AL RUDUERAUE 1e2 2.3 1.5 2.6 5 1.3 o1 .8
APPALACHTCOL A L9 241 1.1 2.4 W& 1.3 W1 1.0
ATSHARCK B 1.3 1.6 2.7 .3 .9 .1 .6
BLUE HILL b 1.7 A 2.2 2 1.8 .1 o6
ROST ON 6 1.7 .9 2,2 o2 1.0 0.0 .6
RROWNSVILLE 7 2.1 1.3 2.6 «3 1.5 W1 1.0
RAPE WATTERAS 1.0 2.2 1.3 2.8 o4 1.2 o1 .8
CARTIROU 7 1.8 1.0 2,3 .2 9 8.0 o5
CHARLESTON o7 1.9 Q2.2 .3 1.2 .1 R
COLUMATA .7 1.8 1.3 2.5 o3 1a1 ot .7
NODGE CITY .9 2,0 1.4 2.6 & 1,2 .1 .7
EL PASO 1.3 2.3 1.5 2.6 o5 143 2 .9
ELY 1,0 2.2 1. 246 o 142 7
FORT WORTH .9 2.1 1.4 2.6 o 1.3 .t .8
GREAT FALLS 6 1.7 1.2 2.3 .2 .3 0.0 ‘5
LAKE CHARLES o 2.1 1.0 2.8 o3 1ot o1 .9
MANTSON 8 2.0 1.2 2.5 W2 1.0 . WL .5
MEDF 0PD o 1.9 1.5 2.6 .3 .1 0.0 .7
MIAMIT : 9 2.2 1.0 2.3 Wb 145 02 1.2
NASHY TLLE 7 1.t 1.0 2.4 2 1.1 ot .7
NEW YORK 5 1.7 8 2.1 W2 1.0 ol .5
OMAHN «9 Z.ﬂ 1-3 ?nb »3 1.4 + 1 o7
PHOENTYX 1.3 2.2 1.6 2.7 b 1.3 .1 .9
SANTA MARTA 1.3 2.4 1.9 3.0 o5 1.3 o1 oA
SEATTLE .7 1.9 1.5 2.8 .2 .9 8.0 .5
HASHYNGTON,DG -6 1-8 1-0 2.3 ls 1.1 .1 .7

* b



FIXKED SURFACE

TILY ANGLE -90 D AZIMUTH ANGLE 80 0

Bt L R R R A L L T R e el indad e L P R L )

SPRING SUMMER FALL WINTEP

(M A4 MY tJ. dy AY (S0 Y (D, )4F)

n T n T n T D T
ALBYQUERQUE 1.6 2.7 1.9 3.0 9 1.7 «5 1.1
RBPALAGHIGOLA 1.3 2.4 . 1ot 26 o7 146 ok 1,2
RISMARCK 1.2 2.3 1.9 3.1 o5 1,2 2 o 7
ALVBE HILL + 9 2+ 0 144 245 ok 1.2 .2 +B
BROSTON «9 1.9 1.2 2.5 ol 142 .2 .7
BROUNSYTLLE 1.0 2.4 1.6 2.9 N 1.7 o3 1.2
CAPE HATTERAS 1.5 2.6 1.7 2.9 o7 1.6 «3 1.0
CARTRNY 1.0 21 1.3 2,6 ol 1.1 .2 4
CHARLESTON 1.0 2.2 1.4 2.t 5 1.5 3 1.0
COLUMATA 1.0 2.1 1.6 2.9 ") 1.0 .2 '8
DODGE CITY 1.2 2ol 1.9 3.0 ol 1.6 ok 1.0
FL PRASO 1.8 248 1.9 3.0 «9 1.8 «5 1.2
ELY tobs 2.6 1.8 3.0 o8 1.6 -3 1.0
FORT WORTH 1.2 el 1.7 3.0 »? 1.5 .3 1.1
GREAY FALLS N Z2.1 1.5 2.7 o 1.1 o1 B
LAKE CHARLES 1,0 2.3 1.2 2.6 .5 1.6 o3 1.1
MANISCON 1.1 2els 1.6 2.9 e5 1.2 S | )
- MENFOBN 1.1 2.3 2.0 3.1 +5 1.3 ol B
MY AMT 1.2 2.5 1.2 2.5 o7 1.8 .5 1,5
NASHYTLLE 1.0 241 1.2 246 o5 1% .2 .9
NEW YORK .8 1.9 1.0 2.4 .l 1.2 a2 .8
DU A A 1.2 2.3 1.7 3.0 b 1.4 «3 «9
PHOENTYX ta? 2.7 2.0 3.1 o8 1.5 b 1.1
SANTA MAPTIA 1.8 2.9 2.4 3.5 .9 1.7 .3 1.0
SEATTLE 1.0 2.2 1.9 3.2 ol 1ot ol o6
WASHINGTOM,0C .9 2.1 1.2 2.6 «5 1.3 .2 «9
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FIX¥FD SURFACE

TILY ANGLE -90 D AZIMUTH ANGLE 75 0

P D ol oty ol T T ep - e ol o e ol WP A R W TR TR W

SPRING SUMMER ' FALL WINTEP

(Mo Ay M} JsJds AY (Se 09 N} {DyJFY

0 T 8] T n T a} L\l
A S - - AR D G A S R ER AR R SR R N AR Y P AN AR A D A R SR EP WR R GRS SRl up Dk ap SR AN AR WL D O G D SD A R E ae e
ALBIOQUEROUE 2.0 31, 2?2 3.3 1.4 2.2 «9 1.6
APPAL AGHINOLA 1.6 2.7 1.6 2.8 1.1 2413 -8 1.6
BISMRRPCK 1.6 2.6 2:3 3.& «9 1,6 «5 1.8
BLUT HILL 1.1 2.2 1.3 2.7 o7 1.5 5 1.0
ROSTON 1.1 2s2 14 247 o7 1.6 b 1.0
ARAMINTSVILLE 1.2 2.6 1.8 3.1 9 2.1 5 5
CAPE HATTERAS 1.8 3.0 2.8 3.2 1a1 2.0 7 1.4
CARIBQU 1.3 2.4 1.6 2.8 « 1.3 o8 «9
CHARLFSTON 1.3 2.5 1.3 2.6 8 1.8 «5 1.3
COLUMATA 1.3 2.4 1.9 3.2 1.0 17 +5 1.1
DONGE CITY 1.7 2.8 2.2 3.3 1.3 2a0 8 1.4
EL PASD 243 3.3 2.2 3.2 1ef 2.2 1.0 1.7
ELY 1.8 3.0 2.1 3.3 1.3 240 o7 1.4
FORT WORTH 1.6 2.7 2.0 3.2 1.1 2.0 o7 1.4
GREAY FALLS 1.2 2o s 1.3 2.0 o7 .k 3 ]
LAKE CHAPLES 1.3 2.6 1.7 .7 8 1.9 B 1.4
MADTSON 1.5 2.7 1.9 3.2 -8 1.5 5 1.1
MEDFORN 1. 2.6 2.4 3.5 9 1.7 3 9
MIAMT 1.5 2.8 .3 2.7 1.0 2.1 9 1.8
NASHVTLLE 1.2 2.4 1.4 2.4 3 1.6 b 1.1
HEW YPRK 1.0 2.2 1.2 2.6 7 1.5 ol 1.0
OMAHA 1.5 27 2.0 1,3 1.3 1.8 o6 1.2
PHOENTX 2.1 3.1 2.3 3.4 1.2 2.1 .} 1.6
SANTA MARTA 2.2 3.3 2.7 3.0 1.4 22 o7 1.6
SEATTLE 1,3 2.4 2.1 3.5 6 1.3 .2 7
HASHTNGYNN, DR 1.2 244 1.5 2.8 .8 1.6 .5 1.4
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ALBUCUERAUE
APPALACHICOLA
BISMAPCK

BLUE HILL
BOSTON
BAROANSYTILLE

CAPE HATTERAS
carTRny
CHARLESTON

COLUMBIA
00DGE CITY
EL PASC

ELY
FORT WORTH
GREAY FALLS

LAKE CHARLES
MADISON

- METFOPD

MIAMT -
NASHVTILLE
NEW YORK

OMAHA
PUNENT X
SAMTA MARTA

SFATTLE
WASHINGTON,NC

FIXED SUPFACE

TILYT ANGLE -90 O AZTMUTH ANGLE 90 D

e L L T e T N T P e L P P PR P R L L T P L LR

SPRING SUMMER ' FALL HINTF®
(e Ay ™) (Jy 3,70 {Ss Oa ) (04J,F
D T D T . ja} L ] " r

2.0 3.5 2.4 3.5 1.9 2o T 1.5 2.2
1.9 249 1.6 2.9 1.5 2e4 1,2 2.9
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Addendum to the Sandia Laboratories Energy Report, SANDTT-0885

The results in the report, "Availability of Direct, Total, and Diffuse
Solar Radiation to Fixed and Tracking Collectors in the USA", SANDTT7-0885,
were based on all hourly total horizontal (TH) data which were available
for the five years, 1958.1962, from 26 stations. Since the time of publi-
cation of the report, the data base for the 26 stations has been expanded.
The new SOLMET data base for most stations covers the years 1952-1975.

In addition, the raw TH values have been adjusted to correct for certaln
errors. Generally, the adjusted TH values (Standard Year corrected) do

not result in mean daily totals of TH which are significantly different

from those reported in SANDTT7-0885.

Also since publication of the report, a new empirical formula has been
derived relating hourly direct normal (Dif) values to percent possible (PP)
values and hence to TH values. The new formula is based on a larger and
more accurate data sample consisting of simultasnecus DN and TH values for
approximately one year at each of 5 locations. The formula was used to
generate the hourly DN values on the SOLMET tapes.  Using this new formula
on the adjusted TH values in the new data base results in average daily DN
values which are somewhat lower, particularly for more clioudy locations,
than the values given in SANDTT-0885. The new 24 values are probably more
accurate than the old ones.

Use of the new formula would result in a smaller direct component and
larger diffuse component for various surfaces. The net effect relative
to surfaces of primary interest for solar application is a small reduction
in average solar availability.

The new, Standard Year corrected, mean daily values of Di and TH
by season and location are given in Table A,

To completely reconstruct all of the tables in SANDTT7-0885 would
regquire processing the new data base hour-by-hour., However, a simple
technique has been developed for adjusting these tabulated values so that
they are consistent with the new date base. It is as follows:

Simple Adjustment Technigue

First a procedure is described for adjusting mean daily values of
direct radiation, D, For a particular site and season, let

p = DE (New)
DN (SAKND)

v is simply an adjustment factor for the mean daily direct normal radiation
for that site and season; the values of p are listed in Table B.

By assuming that this seascnal adjustment factor is valid uniformly
for DN values on an hourly basis, one can show that this same seasonal
adjustment factor is valid for mean daily values of direct radiation for
any other fixed or tracking surface. The tabulated D values in SANDTT-088%
can te adjusted by simply multiplying by the appropriate value of p from
Table B.



Next, a procedure for adjusting mean daily values of total radiation,
T, is described. Let

- diffuse, horizontal (new)

r
diffuse, horizontal (SAND)

r is an adjustment factor for the mean daily diffuse radistion on a
horizontal surface for that site and season. The values of r, (which were
calculated by first calculating new mean daily values of direct radiation
on a horizontal surface using the procedure described above) are listed in
Table B.

By assuming that r can equally well be applied c¢n an hourly basis,
one can show that r can also be used for adjusting mean daily diffuse
radiation values on any other fixed or tracking surface.

Finally, the tabulated T values of total radiaticn on any surface
can be adjusted by first adjusting the D and diffuse (T-D) separately,
and then recombining them. Thus, adjusted T = pD + r(T-D).

A test of these adjustment techniques for four one-month data samples
for Bismarck and Miami for DEW (direct radiation available to an East-
West horizontal parabolic trough) and T(45,0) (total radiation on a south-
facing, 45 degree tilted surface) indicates that it is quite accurate.
Only two of the differences for these 16 tests were larger than 10%. The
average difference for DEW was 8%, and the average difference for T(45,0)
was 2%,

Example

Consider a fixed surface of Bismarck in winter with tilt angle 45° and
azimuth angle 09, The values of D = 3.4 and T = 4.0 are given on page
104 of SAND77-0885. The adjusted values are:

il

adj. D=pD = (.61) (3.4) = 2,1

adj. T = pb + r (T-D)

2,1 + 1.40 (L.0 - 3.4) = 3.9

where p and r are given in Table B,
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TABLE B

Seasonal Adjustment Factors p and r
for Mean Daily Direct Normal

and Diffuse-Horizontal Values, Respectively

0 e T AN T AR B W RS PR AN MR WS WS A G e S G e M e R M e e R A R e e SR M G A A e R AR AR R e e e e e e o ——

Spring Summer Fall Winter
(M,A,M) (J,0,4) (8,0,N) (D,J,F)

e ————————————— | LS P . L e . S P r
ALBRUQUERQUE .85 1.h45 .86 1.35 .03 1.05 .89 1.01
APPATACHICOLA .78 1.46 .70 1.47 .75 1.20 .69 1.1h4
BISMARCK .69 1.48 77 1.52 .72 1.38 .61 1.40
BLUE HTLL .69 1.h2 .79 1.36 .76 1.29 .61 1.13
BOSTON .69 1.he .75 1.36 .80 1.29 .69 1.25
BROWNSVIILE .86 1.38 .85 1.48 ol 1.19 gl 1.17
CAPE HATTERAS 67 1.31 65 1.51 .68 1.39 65 1.09
CARIROU Data Not Available

CHARLESTON 73 1.43 el 1.48 .76 1l.p2 .76 1.16
COLUMBTA .78 1.38 .83 1.43 .80 1.27 .76 1.10
DODGE CITY 87 1.31 .90 1.37 .85 1.31 .87 1.22
EL PASO .84 1.41 .90 1.39 .95 1.20 .90 1.02
ELY .8L 1.33 .89 1.45 .92 1.23 .87 .98
FORT WORTH .75 1.38 .81 1.50 8L 1.2L 82 1,07
GREAT FALLS .75 1.43 .85 1.54 .89 1.25 LT 1.08
IAKE CHARLES .70 1.4 .78 1.4y .83 1.25 JTT 1.17
MADISON .65 1.31 .66 1.48 72 1.h47 GO 1.30
MEDFORD .80 1.32 .34 1.47 .82 1.19 .83 1.13
MIAMI .69 1.54 .59 1.58 .65 1.45 Rral 1.24
NASHVILLE .75 1.34 .79 1.43 .30 1.27 .75 1.06
NEW YORK .72 1.35 .79 1.34 .70 1.33 .67 1.13
OMAHA .75 1.41 .83 1.6 .80 1.19 .71 1.11
PHOENIX 86 1.58 .9h 1.44 .99 1.1k .91 1.03
SANTA MARIA .70 1.43 .81 1.32 .79 1.26 .80 1.05
SEATTLE Data Not Available

WASHINGTON, DC .70 1.36 LTh 1.h2 .73 1.18 .63 1.17



Sandia Laboratories

Albuguergue, New Mexico 87115
Jenuary 30, 1978

Greetings,

Several months ago you were sent a copy of a Sandia Laboratory Energy
Report entitled, "Availability of Direct, Total and Diffuse Solar
Radiation for Fired and Tracking Collectors in the USA." The report
mmber is SAND77-0885.

Since publication, new data has been developed and analyzed; this has
prompted us to update this report by preparing the enclosed addendum.
We suggest that this addendum be taken into consideration when using

the report.

Sincerely,

Irving J. Hall
Statigtics, Computing and
Human Factors Division 1223
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Addendum to the Sandia Laboratories Fnergy Report, SANDTT-0885

The results in the report, "Availability of Direct, Total, and Diffuse
Solar Radiation to Fixed and Tracking Collectors in the USA", SANDTT-0885,
were based on 8ll hourly total horizontal (TH) data which were available
for the five years, 1958.1962, from 26 stations. Since the time of publi-
cation of the report, the data base for the 26 stations has been expanded.
The new SOLMET data base for most stations covers the years 1952-1975.

In addition, the raw TH values have been adjusted to correct for certain
errors. Generally, the adjusted TH values (Standard Year corrected) do
not result in mean dally totals of TH which are significantly different
from those reported in SANDT7-0885.

Also since publication of the report, a new empirical formula has been
derived relating hourly direct normal (DN) values to percent possible (PP)
values and hence to TH values. The new formula is based on a larger and
more accurate data sample consisting of simultanecus DN and TH values for
approximgtely one year at each of 5 locations., The formula was used to
generate the hourly DN values on the SOLMET tapes. " Using this new formuls
on the adjusted TH values in the new data base results in average daily DN
values which are somewhat lower, particulariy for more cloudy locations,
than the values given in SAND77-0885. The new DN values are probably more
accurate than the old ones.

Use of the new formula would result in a smaller direct component and
larger diffuse component for variocus surfaces. The net effect relative
to surfaces of primary interest for solar application is a small reduction
in average solar availability.

The new, Standard Year corrected, mean daily values of DN and TH
by season and location are given in Table A,

To completely reconstruct all of the tables in SAND77-0885 would
require processing the new data base hour-by-hour, However, a simple
technique has been developed for adjusting these tabulated values so that
they are consistent with the new data base, It is as follows:

Simple Adjustment Technigue

First a procedure is described for adjusting mean daily values of
direct radiation, D. For a particular site and season, let

p = DN {(New)
DN (SAND)

p is simply an adjustment factor for the mean daily direct normal radistion
for that site and season; the values of p are listed in Table B.

By assuming that this seasonal adjustment factor is valid uniformly
for DN values on an hourly basis, one can show that this same seasonal
adjustment factor is valid for mean daily values of direct radistion for
any other fixed or tracking surface. The tabulated D values in SANDTT7-0885
can be adjusted by simply multiplying by the appropriate value of p from
Table B.
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