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I. INTRODUCTION 

The recent efforts to use solar energy to meet some of the 

nation's energy needs have resulted in a strong interest in assessing 

the magnitude and distribution of this resource. For quite 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 

of direct, diffuse and total solar radiation have been reported [1,2,3J. 

Some of these results, although preliminary, were quite startling: 

(1) There is generally more direct-normal solar radiation 

than total-horizontal solar radiation throughout the 

entire continental United States [IJ. 
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(2) In the winter, direct-normal solar radiation generally 

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

(3) The availability of diffuse radiation is not very 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 

solar 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 

some availabilities are also presented by month. 

It should be stressed that all availabilities reported here are 

average daily 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 techniques which were used. 

Section III discusses the results dealing with solar radiation avail­

abilities to tracking collectors. 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 S~ction 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 collector. 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. 
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A very important feature of this study is that all calculations 

were performed on an hourly basis. The value of this feature is that 

the separation of the measured total-horizontal radiation into its 

direct and diffuse components, and the subsequent conversion to direct 

and diffuse components on some other surface, can be performed quite 

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 numerous 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 valuable purpose of 

giving an indication of the true distributions as well as pOinting 

out how potentially misleading the numerous maps of total-horizontal 

radiation can be. 
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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, 1958 through 1962, from 

the National Climatic Center, Asheville, North Carolina. Table 1.1 

lists the locations and approximate periods of record~ sufficiently 

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

Location 
-.------

Albuquerque, New Mexico 
Appalachico1a, Florida 
Bismark, North Dakota 
Blue Hill, Massachusetts 
Boston, Massachusetts 
Brownsville, Texas 

TABLE 1.1 

Cape Hatteras, North Carolina 
Caribou, Maine 
Charleston, South Carolina 
Columbia, Missouri 
Dodge City, Kansas 
El Paso, Texas 
Ely, Nevada 
Fort Worth, Texas 
Great Falls, Montana 
Lake Charles, Louisiana 
Madison, Wisconsin 

Medford, Oregon 
Miami, Florida 
Nashville, Tennessee 
New York, New York 
Omaha, Nebraska 
Phoenix, Arizona 
Santa Maria, California 
Seattle, Washington 
Washington, DC 

Period of Record ------------------

All 
All 
All 
All 
All 
All but May-July 1958 
All 
All 
All 
All 
All but Feb-July 1959 
All 
All 
All 
All 
All 
All but Sept'58-Jan'59, 

Feb-Sept'60 
All 
All 
All but Dec 1962 
All but Oct'61-Dec'62 
All 
All 
All 
All 
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 
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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 calibration, 

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 :s PP :s .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 

horizontal surface above the earth's atmosphere; the units for DN 
2 

are kW hrlm per hour. This relation was obtained empirically from 

1962 National Weather Service data from Albuquerque, Blue Hill, and 

Omaha. Both direct-normal and total-horizontal radiation data are 

available for these three locations. Statistical regression tech-

niques were used on these data to relate DN to TH and hence to PP. 

The above relationship was found to fit the data quite 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 

... 
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high ?P 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
0 

and PP > .50. 

At this stage in the study, the data base consisted of hourly 

values of direct-normal radiation in addition to the original 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 of 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 
2 2 

hourly units were kW hrlm , and so the intensity becomes kw/m . 

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. Instead, 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. 
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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. It 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. Dayhoff at the National Bio­

medical Research Foundation, Silver Springs, Maryland. The output 

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

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 sites, a value of 
2 

S kW hrlm 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 conversion calculations, Table 2.2 • 
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DN (TN) 

DH (TH) 

DP (TP) 

DNSH(TNSH) 

DEW (TEW) 

DVL (TVL) 

DVLP (TVLP) 

DVLN (TVLN) 

TABLE 2.1 - Notations 

solar altitude angle 

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

solar declination 

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

solar incidence angle (angle between solar rays and 
sur face normal) 

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

solar zenith angle (complement of a) 

hour angle, measured from solar noon (1 hour 15 degrees) 

latitude 

day number, starting with January I 

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 

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

D(t, ~ (T(t, y» direct (total) radiation on a surface with tilt angle 
t and azimuth angle Y 

DFH diffuse radiation on a horizontal surface 

. -
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D(t,y) 

DFH 

T (t, y) 

Table 2.2 Conversion Formulas 

sin- l (.39795 cos (.98563 (N-172))) 

sin- l (cos Leos 0 cos H + sin L sin 0) 

sin -1 cos 0 sin 
cos ex. 

H if cos H > 

90 0 if cos H 

tan 0 
tanL 

tan 0 
tan L { 

1800 
- sin -1 cos 8 sin H ,if cos H < tan 0 

tan L cos CI 

{ 

DN 

0, 

(cos CI cos (a-y) sin t + sin CI cos t) 

if the above expression is negative 

TH - DN sin oc 

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

TN DN + (.75 + .25 sin oc) DFH 

DEW DN (1 - cos 2 oc sin2 S)·5 

TEW DEW + (.75 + .25 sin oc (1 - cos 2 oc sin2 a)-·5) DFH 

DNSH DN (1 - cos 2 
CI cos 2 S)·5 

TNSH DNSH + (.75 + .25 sin oc (1 - cos 2 oc cos 2 S)-·5) DFH 

DP DN cos 0 

TP DP + (.75 + .25 cos L cos H) DFH 

DVL DN sin (oc + L) 

TVL DVL + (.75 + .25 cos L) DFH 

DVLP DN sin (oc + L + 150
) 

TVLP DVLP + (.75 + .25 cos (L + 15°») DFH 

DVLN 

TVLN DVLN + (.75 + .25 cos (L - 15°) DFH 
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III. SOLAR RADIATION AVAILABILI'l'IF.S TO 'fRACKING SURFACES 

In the preliminary report on this study [1], tables and maps 

of direct-normal radiation availability were presented in terws 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 the 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" seasons of the 

Northern hemisphere: 

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" values j.,n the table 
\.11' 

labeled "Tracking Surface-DN and TN" (the first table), and the 

"T" values in the table labelled "Fixed Surface" with both tilt 

and azimuth angles equal to O. 

These maps in Figures 3.1-3.4 show that the availabilities 

of direct-normal radiation and of total-horizontal radiation in 

the U.S. are quite 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 

12 
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throughout the U.S. during the entire year~ in the fall and winter 

DN is generally 50% 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 our 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, October, 

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 focusing, 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 both 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 

surface 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 
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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 one-dimensional tracking surfaces on a monthly basis and a 

seasonal basis, only seasonal data is reported here. Information 

on a monthly 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 ratios. 

Of the six different one-dimensional tracking schemes considered, 

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. All 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 require less structural support, especially when 

compared with polar axis trackers or full tracking collectors. 

Unfortunat~ly, this table indicates that they generally intercept 
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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-south 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 averages of solar energy 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 collector. The solar availabilities in this report 

will permit numerous comparisons of this type to be made for 

different locations, 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 

l" , 
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the direct radiation available to seven different tracking surfaces 

to the total radiation 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 orientation for 

flat-plate collectors across the u.s. 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 season. 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 radiation 

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 

availabilities, those denoted by ON, OP, OVLP, and OVL, significantly 

exceed the total solar energy available to a collector fixed at 

45 degrees facing south. 

These results leave the questions regarding the relative 

merits of flat-plate solar collectors versus concentrating solar 

collectors very much open. The two types are quite 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 

generally 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) (S,O,N) (D,J,EL 

Albuquerque 1.2 1.2 1.5 1.7 
Appalachiocola 1.1 1.0 l"Z 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 1.1 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 Falls 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 ln6 
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 0.9-1.3 0.9-1.3 1.1-1. 7 1.1-2.1 

.' Average 1.1 1.1 1.4 1.6 
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TABLE 3.2 

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

Surface 
Name ----

P 

NSH 

EW 

VL 

VLP 

VLN 

Axis Orientation 

Polar (parallel to 
earth's axis 

North-South, 
Horizontal 

East-West, 
Horizontal 

Vertical 

Vertical 

vertical 

TABLE 3.3 

Angle Between Surface 
and Axis (Deg:!:~esL __ _ 

o 

o 

o 

90-L (90-latitude) 

90- (L+15) 

90- (L-15) 

Seasonal Availabil i ties of Direct Radiation to Various 
One-dimensional Tracking Schemes Expressed as 

Fractions of Direct-Normal Radiation 

Summer Fall vlinter 
Avg:. Ra!!g:e Av RanSle Av Rang:~ 

DP (pol ar 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 .80-.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 .93-1.00 
vertical axis) 

DVLN (L - 15' tilt, .86 .80-.92 .88 .81-.92 .80 .72-.86 .73 .65-.81 
vertical axis) 

National average dail~ 6.4 7.1 5.2 4.2 
values of DN, kW·hr oro-

. -
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TABLE 3.4 

.... National Average Daily Amounts of Direct Solar -2 Radiation Available to Various Tracking Schemes kW hr m 

Annual 
Spring Summer --- Fall Winter Aver.e~ 

DN 6.4 7.1 5.2 4.2 5.7 

DP 6.2 6.7 5.1 4.0 5.5 

DNSH 5.9 6.9 4.2 2.9 5.0 

DEW 4.6 5.2 4.0 3.5 4.3 

DVL 6.0 6.7 4.7 3.7 5.3 

DVLP 6.0 6.6 5.0 4.1 5.4 

DVLN 5.5 6.3 4.1 3.1 4.8 

.. 

" 
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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 

Seasons 
Radiation Type 

DN (full tracking) 

DP (Polar axis) 

DNSH (NS horizontal axis) 

DEW (EW horizontal axis) 

DVL (latitude tilt, 
vertical axis) 

DVLP (L + 15° tilt, 
vertical axis) 

DVLP (L - 15° til t, 
vertical axis) 

National Average Daily Values, 
TT(-45°, 0), of Total Radiation 
on a Surface Tilted Upward 45° 
Toward the South kW.hr. rn-2 

: 
, 

• 

Spring 
Avg. Range 

1.14 1. 02-1. 34 

1.11 1. 00-1. 30 

1.06 .91-1.27 

.83 .74-0.96 

1.07 .96-1.23 

1.08 .98-1. 25 

.98 .85-1.12 

5.5 

Summer Fall 
Avg. Range Avg. Range 

1. 25 1. 02-1. 43 1. 04 .97-1.14 

1.18 .96-1.35 1. 02 .94-1.11 

1.22 .98-1. 41 .84 .73-0.94 

.92 .77-1.06 .81 .73-0.88 

1.18 .98-1. 33 .95 .83-1.06 

1.16 .96-1. 33 1. 01 .92-1.11 

1.11 .94-1. 25 .83 .71-0.94 

5.6 5.0 

Winter 
Ave. Range 

.99 .78-1.10 

.93 .74-1. 03 

.66 .48-0.78 

.83 .70-0.93 

.86 .70-0.98 

.95 .78-1. 08 

.72 .59-0.83 

4.2 
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FIGURE 3,1 

. SPRING DN 

. SPRING TH 

MEAN DAILY DIRECT-NoRMAL SOLAR RADIATION (TOP) 
AND TOTAL-HoRIZONTAL SOLAR RADIATION (BOTTOM) 
IN THE SPRING; KW'HR'M-2 
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FIGURE 3,2 
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SUMMER DN 

SUMMER TH 

MEAN DAILY DIRECT-NoRMAL SOLAR RADIATION (TOP) 
AND TOTAL-HoRIZONTAL SOLAR RADIATION (BOTTOM) 
I N THE SUMMER: KW, HR' M-2 

• ¥! • 

. >. 

., 



. - . 

... . 

.' 

.-

FIGURE 3.3 

FALL DN 

FALL TH 

MEAN DAILY DIRECT-NoRMAL SOLAR RADIATION (TOP) 
AND TOTAL-HoRIZONTAL SOLAR RADIATION (BOTTOM) 
IN THE FALL; KH.HR.M-2 
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FIGURE 3.4 
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WINTER TH 

MEAN DAILY DIRECT-NoRMAL SOLAR RADIATION (TOP) 

AND TOTAL-HoRIZONTAL SOLAR RADIATION (BOTTOM) 
IN THE WINTER; KI1'HR'M-2 
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IV. SOLAR RADIATION AVA.ILASLr: TO VARIOUS FIXEO 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 seasonal and 

geographic distribution of diffuse radiation on a horizontal sur­

face is presented. 

As described in Section II, 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. 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 solar 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 90 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). In all, a total 

of 169 surface orientations were used. For some extreme values of the 

tilt angle t and the wall azimuth angle Y, the surfaces are the same. 

For instance, an east wall is represented by both (t,Y) = (+90, -90) 

and (t,y) = (-90, +90). Also, a horizontal surface is represented by 

all 13 pairs (t, Y) for which t = zero degrees. 

Tabulations of solar energy availabilities to all of these fixed 

surfaces on a seasonal basis are included in Section VI. The tables 

have the heading "Fixed Surface," 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 quite 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 
000 

at Tilt of L + 20 , 45 , and 90 During Winter Season 

Because of their importance, solar availabilities, on 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 collector 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 support this rule of thumb. 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, availabilities for all 26 sites are listed 
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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 Albuquerque 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 degrees. 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 
000 

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 seasonal 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 degrees 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 more 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 clouds is quite symmetric from 

morning to evening. Of course, on a daily basis asymmetry would 

be common. 
" 
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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 Figures 4.8 and 4.9. 

4. Seasonal Availabilities of Diffuse Radiation on Hori~ontal 

Surface 

Since the diffuse component is obtained by subtracting the 

direct-hori~ontal 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 hori~ontal 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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val~es are so uniformly low, all below 2 kW hrlm Iday. 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 only be of value when it is available along with 

direct radiation. 

Of course, solar systems which do not need to operate at 

temperatures above 80 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 4.10 and 4.11. The contour 
-2 

lines were drawn for multiples of 0.3 kW hr m The map 

for winter, Figure 4.11, indicates a "latitude effect" which 

suggests that there would probably be a little more diffuse 

energy available to a tilted collector. The maps for 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 4.1 

MEAN DAILY AVAILABILITIES OF TOTAL RADIATION TO SURFACE TILTED UPWARD TOWARD 
THE SOUTH AT L +20°, 450, ~nd 900 FOR THE WINTER HEATING MONTHS: kW'hr'm-2 

NOVEMBER DECEMBER JANUARY FEBRUARY 

L + 20° 45° 90° L + 20° 45 0 900 L + 200, 45 0 90 0 L + 200 45° 90 0 

6.2 6.2 5.3 5.8 5.7 5.2 6.3 6.1 5.4 6.3 6.4 5.1 
5.4 5.4 4.3 4.7 4.7 4.0 4.8 4.8 4.0 5.4 5.4 4.0 
3.8 3.6 3.5 3.5 3.2 -3.4 4.2 3.9 4.0 5.1 5.0 4.5 

3.3 3.2 2.9 3.4 3.2 3.2 3.7 3.5 3.3 4.0 4.0 3.4 
3.0 3.0 2.7 3.1 2.9 2.8 3.3 3.2 3.0 3.8 3.7 3.2 
4.3 4.3 3.3 3.5 3.5 2·9 3.8 3.8 3.0 4.4 4.4 3.2 

4.9 4.9 4.2 4.6 4·5 4.1 5.1 5.0 4.3 4.9 5.0 3.9 
2·5 2.4 2.3 3.1 2.9 3.0 3.9 3.6 3.7 4.7 4.6 4.2 
4.5 4.5 3.7 4.3 4.2 3.7 4.1 4.1 3.5 4.4 4.5 3.4 

4.1 4.0 3.6 3.6 3.5 3.3 4.0 3.9 3.6 4.3 4.3 3.5 
5.5 5.4 4.8 4.9 4.7 4.5 5.7 5.5 5.1 4.7 4.7 3.9 
6.1 6.1 5.0 5.8 5.8 5.1 6.l 6.l 5.2 6.9 6.9 5.2 

5.7 5.6 5.0 5.5 5.2 5.0 5.4 5.2 4.8 5.2 5.3 4.3 
4.7 4.7 3.9 4.2 4.1 3.6 4.8 4.8 4.1 4.7 4.9 3.8 
3.2 3.0 2.9 2.6 2.4 2.5 3.0 2.8 2.8 4.2 4.1 3.7 

4.3 4.3 3.5 3.6 3.6 3.1 4.0 4.0 3.3 4.0 4.0 3.0 
3.4 3.3 3.1 3.8 3.5 3.5 11.0 3.8 3.6 11.9 4.8 4.2 
2.8 2.7 2.5 1.8 1.7 1.6 2.1 2.0 1.8 3.1 3.1 2.6 

5.3 5.3 4.1 5.3 5.3 4.4 5.2 5.2 4.1 6.0 6.0 4.3 
3.8 3.7 3.2 3.2 3.1 2.8 3.3 3.2 2.9 3.8 3.9 3.1 
2.9 2.9 2.6 3.0 2.8 2.7 3.1 3.0 2.8 3.6 3.6 3.1 

4.1 4.0 3.6 3.8 3.7 3.6 4.6 4.4 4.1 4.9 4.9 4.1 
5.7 5.7 4.7 5.2 5.1 4.5 5.7 5.7 4.9 6.1 6.2 4.7 
5.6 5.6 4.7 5.2 5.0 4.5 5.3 5.2 4.6 4.9 5.0 3.9 

2.2 2.2 2.1 1.5 1.4 1.4 1.8 1.7 1.7 2.4 2.4 2.1 
3.8 3.7 3.3 3.7 3.6 3.4 3.9 3.7 3.4 4.2 4.2 3.5 

- --
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MARCH 

L + 20 0 450 900 

6.4 6.9 4.4 
5.3 5.3 3·3 
5.3 5.5 4.2 

4.5 4.7 3.4 
4.5 4.7 3.4 
4.3 - 4.3 2.7 

5.3 5.7 3.7 
5.5 5.6 4.3 
4.5 4.9 3.1 

4.2 4.4 :3.1 I 
5.2 5.5 3.7 
7.3 7.3 4.4 

6.2 6.5 4.5 
4.9 5.3 3.4 
5.2 5.3 4.1 

4.7 4.7 3.0 
5.3 5.5 11.1 
4.2 4.4 3.2. 

5.5 5.5 3.2 i 
3.9 4.1 2.8 
4.4 4.6 3.3 

5.0 5.2 3.7 
6.4 6.9 4.3 
6.1 6.5 4.3 

3.8 3.9 3.0 
4.7 5.0 3.5 
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TABLE 4.2 

MEAN DAILY AVAILABILITIES OF TOTAL RADIATION TO SOUTH FACING SURFACE 
TILTED UPWARD FROM HORIZONTAL AT 15, 30, and 450; kW'hr'm- 2 

- - - - - - - - - - - - - - - - - - - . ------- - - - - - - - - -------
SPRING SUMMER FALL WINTER 

Latitude (M,A,M) (J,J,A) (S,O,N) (D,J,F) 
- - - - - - - - - - - - ------_. ------- - - - - - - - - -------

15 30 45 15 30 45 15 30 45 15 30 45 

ALBUQUERQUE 35.1 7.5 7.4 6.9 B.l 7.6 6.7 5.9 6.5 6.6 4.B 5.6 6.1 
APPALACHICOLA 29.7 6.2 6.0 5.5 6.3 5.B 5.1 5.3 5.6 5.6 4.2 4.7 5.0 
BISMARCK 46.B 5.7 5.9 5.B 7.0 6.9 6.4 4.0 4.5 4.B 2.9 3.6 4.0 

BLUE HILL 42.2 5.0 5.0 4.B 5.5 5.3 4.9 3.5 3.9 4.0 2.7 3.3 3.6 
BOSTON 42.4 4.9 5.0 4.B 5.7 5.5 5.0 3.4 3.B 3.9 2.5 3.0 3.3 
BROWNSVILLE 25.9 5.3 5.1 4.6 6.5 5.9 5.1 4.7 4.B 4.B 3.5 3.B 3.9 

CAPE HATTERAS 35.3 6.7 6.6 6.1 7.0 6.6 5.9 5.0 5.4 5.5 3.9 4.5 4.B 
CAPIBOU 46.9 5.2 5.4 5.3 5.7 5.6 5.2 2.9 3.3 3.4 2.7 3.3 3.7 
CHARLESTON 32.9 5.B 5.7 5.3 5.B 5.5 4.B 4.6 4.9 5.0 3.6 4.0 4.3 

COLUMBIA 39.0 5.3 5.3 5.0 6.5 6.3 5.7 4.2 4.6 4.B 3.1 3.6 3.9 
DODGE CITY 37.B 6.1 6.1 5.7 7.0 6.7 6.0 5.1 5.6 5.B 3.B 4.6 5.0 
EL PASO 31.B 7.9 7.7 7.1 7.B 7.2 6.3 5.9 6.4 6.5 5.1 5.9 6.3 

ELY 39.3 7.0 7.0 6.6 7.7 7.3 6.5 5.6 6.1 6.4 4.0 4.B 5.2 
FORT WORTH 32.B 5.8 5.7 5.3 6.7 6.3 5.6 4.9 5.2 5.2 3.B 4.3 4.6 
GREAT FALLS 47.5 5.4 5.5 5.4 6.B 6.7 6.2 3.6 4.0 4.3 2.3 2.B 3.1 

LAKE CHARLES 30.1 5.5 5.4 4.9 5.6 5.2 4.6 4.5 4.7 4.7 3.4 3.7 3.9 
MADISON 43.1 5.7 5.B 5.6 7.0 6.B 6.2 3.7 4.2 4.3 3.0 3.6 4.0 
l.ffiDFORD 42.4 5.5 5.5 5.3 7.7 7.4 6.7 3.9 4.3 4.4 1.9 2.1 2.3 

MIAMI 25.B 6.1 5.9 5.3 5.9 5.4 4.7 5.1 5.4 5.3 4.B 5.3 5.5 
NASHVILLE 36.1 5.2 5.1 4.B 6.0 5.7 5.1 4.2 4.5 4.5 2.B 3.2 3.4 
NEW YORK 40.B 4.B 4.B 4.6 5.3 5.1 4.7 3.7 4.0 4.1 2.5 2.9 3.2 

OMAHA 41.4 5.5 5.6 5.3 6.5 6.2 5.7 4.2 4.6 4.B 3.3 3.9 4.3 
PHOENIX 33.4 7.7 7.5 6.9 7.5 7.0 6.1 5.7 6.1 6.1 4.6 5.3 5.6 
SANTA MARIA 34.9 7.2 7.2 6.7 7.B 7.3 6.5 5.6 6.1 6.2 4.1 4.7 5.1 

SEATTLE 47.5 4.7 4.B 4.7 6.5 6.4 5.9 2.9 3.2 3.3.1.4 1.7 1..8 
WASHINGTON, DC 39.0 5.3 5.3 5.1 6.0 5.7 5.2 4.0 4.4 4.51 3.0 3.5 3.B 

. ' . ' • 

- - - - - - - -
ANNUAL 

- - - - - - - -

15 30 45 

6.6 6.B 6.6 
5.5 5.5 5.3 
4.9 5.2 5.3 

4.2 4.4 4.3 
4.1 4.3 4.3 
5.0 4.9 4.6 

5.7 5.B 5.6 
4.1 4.4 4.4 
5.0 5.0 4.9 

4.B 5.0 4.9 
5.5 5.B 5.6 
6.7 6.B 6.6 

6.1 6.3 6.2 
5.3 5.4 5.2 
4.5 4.8 4.8 

4.B 4.8 4.5 
4.9 5.1 5.0 
4.B 4.B 4.7 

5.5 5.5 5.2 
4.6 4.6 4.5 
4.1 4.2 4.2 

4.9 5.1 5.0 
6.4 6.5 6.2 
6.2 6.3 6.1 

3.9 4.0 3.9 
4.6 4.7 4.7 
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TABLE 4.3 

TOTAL RADIATION ON A SOUTH-FACING, 45 DEGREE TILTED SURFACE EXPRESSED AS A FRACTION 
OF TOTAL-HORIZONTAL AND AS A FRACTION OF DIRECT-NORMAL 

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 loll .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 .86 .71 1. 39 .88 1. 68 .95 1.13 .83 
FORT WORTH .95 .88 .82 .77 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. 02 1. 39 loll 1. 00 .94 
MADISON 1.06 .89 .91 .81 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 

MIAMI .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 .H 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 1.03 1.64 1. 20 1.08 . .93 
WASHINGTON, DC 1.02 .94 .88 .90 1. 29 1.00 1.58 1.00 1.12 .96 
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MEAN DAILY AVAILABILITIES OF TOTAL RADIATION ON SOUTH, EAST, AND WEST WALLS 
BY SEASON; kW'hr'm- 2 

SPRING SUMMER FALL WINTER 
(M,A,M) (J,J,A) (S,O,N) (D,J,F) 

South East West South East West South East West South East West --------
ALBUQUERQUE 3.4 3.5 3.9 2.3 3.5 4.1 4.8 2.7 2.9 5.2 2.2 2.2 
APPALACHIOCOLA 2.6 2.9 2.9 1.8 2.9 3.1 3.8 2.4 2.5 4.0 2.0 1.9 
BISMARK 3.6 3.0 3.2 3.1 3.7 3.8 4.0 2.0 2.2 3.9 1.4 1.4 

BLUE HILL 2.8 2.5 2.7 2.4 2.8 2.8 3.1 1.8 1.9 3.3 1.4 1.4 
BOSTON 2.8 2.5 2.7 2.4 2.9 3.0 3.0 1.7 1.8 3.0 1.3 1.2 
BROWNSVILLE 2.2 2.7 2.7 1.7 3.1 3.3 3.1 2.2 2.6 3.0 1.7 1.8 

CAPE HATTERAS 3.1 3.3 3.1 2.2 3.4 3.4 4.0 2.4 2.4 4.1 1.8 1.8 
CARIBOU 3.4 2.7 3.0 2.7 3.0 3.0 2.8 1.6 1.6 3.6 1.3 1.4 
CHARLESTON 2.7 2.7 2.9 2.0 2.7 3.0 3.5 2.1 2.3 3.5 1.6 1.7 

COLUMBIA 2.8 2.7 2.7 2.5 3.4 3.2 3.6 2.1 2.0 3.5 1.5 1.4 
DODGE CITY 3.1 3.1 3.0 2.5 3.5 3.3 4.4 2.5 2.4 4.5 1.9 1.8 
EL PASO 3.2 3.6 3.9 1.9 3.4 3.8 4.5 2.7 2.9 5.2 2.3 2.4 

ELY 3.6 3.3 3.8 2.6 3.5 4.3 4.8 2.6 2.8 4.7 1.8 1.9 
FORT WORTH 2.7 3.0 2.8 2.0 3.3 3.3 3.7 2.4 2.3 3.8 1.8 1.8 
GREAT FALLS 3.5 2.7 3.0 3.1 3.3 3.7 3.5 1.7 1.9 3.0 1.1 1.1 

LAKE CHARLES 2.5 2.8 2.9 1.8 2.8 3.2 3.2 2.2 2.4 3.1 1.7 1.6 
MADISON 3.3 3.0 3.1 2.9 3.5 3.6 3.4 1.9 2.0 3.7 1.5 1.5 
MEDFORD 3.1 2.8 2.7 2.8 3.7 3.6 3.3 2.0 1.8 2.0 1.1 0.9 

MIAMI 2.4 2.9 3.1 1.6 2.7 3.2 3.5 2.4 2.6 4.3 2.3 2.4 
NASHVILLE 2.6 2.6 2.7 2.2 3.0 3.1 3.3 2.0 2.1 2.9 1.4 1.4 
NEW YORK 2.7 2.4 2.5 2.3 2.7 2.6 3.1 1.7 1.8 2.9 1.3 1.1 

OMAHA 3.0 2.9 3.0 2.6 3.5 3.3 3.7 2.1 2.1 3.9 1.6 1.6 
PHOENIX 3.2 3.5 3.7 2.0 3.5 3.5 4.3 2.5 2.6 4.7 2.1 2.0 
SANTA MARIA 3.3 3.6 3.1 2.3 4.0 2.7 4.4 2.7 2.2 4.4 1.8 1.8 

SEATTLE 3.0 2.7 2.4 3.0 3.8 3.1 2.7 1.8 1.5 1.7 0.8 0.8 
WASHINGTON, DC 2.9 2.6 2.7 2.4 3.0 2.9 3.4 2.0 1.9 3.4 1.5 1.4 
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TABLE 4.5 -------
MEAN DAILY AVAILABILITIES OF DIFFUSE RADIATION ON A HORIZONTAL 

SURFACE BY SEASON; kW'hr'm- 2 

r • 
SPRING SUMMER FALL WINTER 
(M,A,M) (J,J,A) (S,O,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 
PHOENIX 1.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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FIGURE 4,1 

36 

NOVEMBER 
T(45,O) 

DECEMBER 
T(45,O) 

MEAN DAllY TOTAL SOLAR RADIATION ON A SURFACE 

TILTED UPWARD TOWARD THE SOUTH AT 1150 IN 

NOVEMBER (TOP) AND DECEMBER (BOTTm1); KW, HR' M-2 

. - . 

.. 

" 
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FIGURE 4,2 

JANUARY 
. T{45,O) 

FEBRUARY 
T(45,O) 

MEAN DAILY TOTAL SOLAR RADIATION ON A SURFACE 
TILTED UPWARD TOWARD THE SOUTH AT 450 IN 
JANUARY (TOP) AND FEBRUARY (BOTTOM); KW'HR'M-2 
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MARCH 
T(.45,O) 

FIGURE 4.3 MEAN DAILY TOTAL SOLAR RADIATION ON A SURFACE 

TILTED UPWARD TOWARD THE SOUTH AT 450 IN 
MARCH; KW, HR' M-2 

... 



r • 

.' 
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FIGURE 4.4 

SPRING 
. T(45,O) 

SPRING TH 

MEAN DAllY TOTAL SOLAR RADIATION ON A SURFACE 
TILTED [lPWARD TOWARD THE SOUTH AT lI5° (TOP) AND 
MEAN DAILY TOTAL-HoRIZONTAL RADIATION (BOTTOM) 
IN THE SPRING; KW'HR'M-2 
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FIGURE II. 5 

40 

SliMMER 

SUMMER TH 

MEAN DAILY TOTAL SOLAR RADIATION ON A SURFACE 
TILTED UPWARD TO~IARD THE SOUTH AT 450 (TOP) AND 
MEAN DAILY TOTAL-HoRIZONTAL RADIATION (BOTTOM) 
I N THE SUMMER; K\~. HR . M-2 

.. 

". 
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FIGURE 4.6 

FALL 
T(45,O) 

MEAN DAILY TOTAL SOLAR RADIATION ON A SURFACE 
TILTED UPWARD TOWARD THE SOUTH AT 450 (TOP) AND 
MEAN DAILY TOTAL-HoRIZONTAL RADIATION (BOTTOM) 
IN THE FALL; KW'HR'M-2 
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FIGURE 4.7 

WINTER 
T(4'i,O) 

WINTER TH 

MEAN DAILY TOTAL SOLAR RADIATION ON A SURFACE 
TILTED UPWARD TOWARD THE SOUTH AT 45° (TOP) AND 
MEAN DAILY TOTAL-HoRIZONTAL RADIATION (BOTTOM) 
IN THE WINTER: KW'HR'M-2 

., - ... 

... 

". 
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FIGURE 4.8 

SPRING 
T(90,O) 

SUMMER 
T(90,O) 

MEAN DAILY TOTAL SOLAR RADIATION ON A SOUTH-FACING 
VERTICAL SURFACE IN THE SPRING (TOP) AND 
SUMMER (BOTTOM); KW'HR'M-2 



2 

44 

FALL 
T(90,0I 

WINTER 
T(90.0) 

FIGURE 4.9 MEAN DAILY TOTAL SOLAR RADIATION ON A SOUTH-FACING 
VERTICAL SURFACE IN THE FALL (TOP) AND 
I-I! NTER (BOTTOM); KW, HR' M-2 

... 

. ~ 

". 
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FIGURE 4.10 

DIFFliSE-HORIZONTAL 
SPRING 

DIFFUSE-HORIZONTAL 
SUrlMER 

MEAN DAILY DIFFUSE SOLAR RADIATION ON A HORIZONTAL 
SURFACE IN THE SPRING (TOP) AND SUMMER (BOTTOM)j KW'HR'M-2 



FIGURE 4.11 
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. 
CottAr fAU.s 

IISMAIII . 

DIFFUSE-HORIZONTAL 
FALL 

DIFFUSE-HORIZONTAL 
II INTER 

MEAN DAILY DIFFUSE SOLAR RADIATION ON A HORIZONTAL 
SURFACE IN THE FALL (TOP) AND WINTER (BOTTOM); KW'HR'M-2 

, . -

-. 

'. 



.' . 

." 

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 various orientations, they 

are all based on hourly conversions 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 important; use of 

an angle which varies by 10 to 15 degrees from 

the optimal angle has only a slight affect on 

the amount of solar energy available to the 

surface. 

3. The best tracking schemes for year-around solar 

energy collection 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+15 degrees from 

horizontal. 
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4. There is generally very little diffuse solar 

energy available to a horizontal surface and 

hence little difference in the diffuse across 

the U.S.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-horizontal 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. 

. '. 
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'1.'WO serious difftclJlt!.es resul.ting 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 patterns. Consequently, interpolation 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 of collector-types, 

collector-orientations, and tracking schemes. 

Another advantage of this report is that, in one important 

aspect, the results do not strongly depend on input data quality • 

This is the aspect of relative amounts of radiation to different 

types of tracking schemes or relative amounts of solar energy 

available to different fixed flat-surfaces. For example, even 

though the availabilities to surfaces tilted at various angles 
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upward toward the south at a given location may all be in error 

(either 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. 

50 
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TRACKING SURFACE - nN AND TN 

---------------------------------------------------------------------------
SPP.tNG SUMMEP. FALL WINTFP 
'14,A.HI 'J,J,A' IS,O,NI 'O,J,n 
0 f 0 T n , n l 

------------------------------.-----------------------------.--------------

AL AIJQUERQUE e.'l 10.2 9.5 10 ,8 7.ft 8.4 6.5 7.1 
A "Pal AC HICOl A 6.4 7.8 I).ft 8.0 5.9 7. B 4.8 ?B 
BtS14apCI( 6.8 8.1 8.5 10 .0 5.4 6. Z 4." 4.'1 

BLUE HIll 5.2 1).5 5.3 7.0 ft.l 5. B 3.1) ... 2 
Btl~TON 5. Z 6.5 5.6 7.3 J.9 4.6 3.2 3.a 
A~OI4NSVILlE 4.9 6.6 6.~ 8.10 4.7 6.1 3.1t 4.S 

C~PE HA TTtR~~ 7.2 8.7 7.6 9.1 s.'l 6.9 4.8 5.6 
CAII:IBOU '5.9 7.2 6.0 7.6 3 ... ".3 3.9 4.5 
CHUl'E"STON 5.9 7.3 S.S 7.2 ".9 6. B ft.l 4.9 

COlIJM!lt~ 13.5 6.Q 7. o· 8.5 5.0 5. 'I ~.8 4.5 
DODGE CITY 6.8 11.1 7.'1 9.10 6.5 7 ... S.3 6.0 
EL !'aso 9.S 10.7 9.0 10.3 7.3 8.3 6.7 7.5 

ELY 8.2 9.6 9.1 10.6 7.3 8.1 5.S 6.2 
FORT .~ORTH 6.0 7.5 7.3 8.t! 5.5 6.& ... 5 5 ... 
GI:!ElT F~Ll'S 6.8 7.3 1.9 '1.3 ".ft 5.3 3.t 3.6 

LaKE CHARLES 5." 7.ft 5.5 7.2 ... I) 5.6 J.5 4.5 
MAOIStlN 6.3 7.8 7.' 9.3 ... 6 5." ".2 4.8 
MEDFORD 5.6 7.1 tI.'l to.3 ".5 5 ... 1.8 2.5 

HUM! 6.2 1.11 5.'l 7.5 5." 6.7 5.5 6.F> 
HAS'lVILLE 5.2 6.6 5.8 7.6 ".5 5.5 3.2 3.9 
NEW YORK 4.1 6.1 4.8 1'>.5 ... 0 ".9 ~.o ~." 

O"'A"" 6.1 7.5 7.2 8.7 5.1 6. Q ... 5 501 
!'HDEHIX 9.t 10.3 8.5 'l.9 &.1 7.7 5.8 6.6 
SAMra HARIA 8.2 9.6 a.? '1.9 6.6 ,. & 5.1 5.'1 

SEATTLE 4.8 6.3 7." '1.0 3.2 ".0 1.5 2.1 
WASHY~GTONtOC 5.4 6.11 5.8 1.5 1t.5 5.5 3. II 4.5 

-. 

'. 
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TRACl(tNG SURFACE - nEW ANn TEW 
-- . 

.------------------------------------------------------------------~ .. -----
SPRtNG ';U'1"'F~ FALL WI"lH:" 
(to\,A.M' IJ,J,A' (S.O,N' (O.J,F) 
0 T 0 r 0 T 0 T 

---------------------------------------------.-------------------~--~~-----

ALBLJUUERQUE 6.3 7.8 7.0 8.5 5.7 6.7 1),It 6.~ 
~i>PaL~CH!OOLA ".8 6.'3 ".lI 6.5 1t.6 5.1 ft" 5.0 
BISMaRCK ".8 6.2 6.0 7.5 It.l ... ll 3.7 4,3 

BLUE ~ILL ~.8 5.2 3.ll 5.7 3. Z r..l :Sf 1 ~.7 
BOSTON 3.8 ~.2 4.1 5.!! 3.0 3.IJ 2.1 ~.r. 
MIlIl14SVILLE 3.6 5." 5.0 6.' J.5 ".9 2.8 3.9 

C~P" 14 ATT£R 1\ <; 5.:ot 6.9 5.& 7.2 4.6 5.0 1t.1 ... 9 
CARIBOU 4.2 5.& 4.3 6.0 2.6 3.5 3.\ l.9 
CWAUESTON 4." 5.'l 1t.2 6.~ 3.9 5.1 l. " .... ! 

COLtJ!!1'!IA ... 1 5.5 5.1 &.7 3.9 ".'! 3.3 ".0 
OO~E CITY 4.ll 6.3 5.8 7.3 5.0 5.'l ... 5 5.2 
EL ".SO 6.8 8.1 6.7 8.1 5.5 6.6 5.5 6." 
ELY 5.8 7.3 6.5 8.0 'i.6 6.5 It.o 5." 
F"RT liIORTIt 4.1t &.0 5.1t 7.0 4.2 5.3 3.8 ".6 
G~nT FALLS 4.3 5.1l 5.7 7.2 3.5 4.4 ~.7 3.~ 

lA1CE CHARLES 4.0 5.7 ... 0 5.'1 3.5 It. 8 2.9 3.'l 
HADISON 4.5 6.0 5.& 7.2 3.5 ".4 3.5 4.2 
"'EnFO~O 4.2 5.7 &.5 7." 3.5 1t.5 1.6 2.3 

HUM! 4.6 6.2 ".4 6.2 If.1 5.5 It. It 5.6 
NASI1Vl:lLE ~.8 5.3 ".If &.2 3.5 ".f>- 2.7 1.<; 
NOCII YO~K "3.5 5.0 3.6 5 ... 3.2 ".1 2.f> 3 •. ~ 

O.'1Al1a ... 3 5.!! 5.1 '>.7 3.9 If. 9 3.1 4." 
PHOENIX 6.& 7.'1 6.3 7.11 5.2 6.3 ".9 <;.7 
SA14U MAPIA 6.1 7.e; 6.6 e.n 5.3 6.3 ".3 5.2 

SEATTLE 3,5 5.0 5.1 7.0 2.5 3 ... 1.3 1.9 
WASHINGTON,DO 4.0 5.5 ".3 &.1 3.6 1t.6 3.2 3.ll 

; 

." 
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TRACKING SURnCE . DNSf! A'IO T'l Sf! 

. ~ 

-------------------~------.-----------------------------~------------------S~rNG SU"1!'!~R FAll WI'Hfl> 
IM,A.111 IJ,J,A' IS,a.NI In,J,FI 
0 T n T 0 , n T 

------------------------.--------------------------------------------------
At lIUQtlERf'lU E 8.3 'l.7 'l.t 10.7 6.1 1.1 4.5 5." 
Ai>IIU ACf!ICOLA 6.1 1.6 6.1 7.9 5.0 6.1 1.6 4.6 
1I t 5M II'I~C I( 6.0 7.4 8.0 'l.s 4.0 4.9 2.5 3.1 

ALtJE HILL 4.1 &.1 5.1 6.8 3.2 4.1 2.3 2.9 
IlOSrON ".1 &.1 5." 1.1 1.0 10.3 2. a 2.7 
811!OIlNo;VIllE 4.1 D ... 6.1 8.4 4.1 5.6 2.1 3.~ 

CAllE HATTERA'> 6.8 ~.l 7.10 9.0 1t.8 5.9 t.3 4.2 
CARf8(lU 5.2 6.6 5.1 7.2 2.6 3. " 2.2 2.9 
C4AU£STO!f 'i.6 7. a 5.10 1.1 ".1 5.2 2.9 1.8 

CI'ILLJM!!IA 5.1 6.5 6.11 11.3 3.9 1+.9 ~. 5 3.3 
OOO(;E CITY &.3 1.7 1.7 '1.1 5.2 &.1 3.5 1+.2 
Fl 1>.0;0 9.0 U.3 11.9 10.2 6.1 1.2 10.9 s.R 

ELY 7.& 9.0 11.9 10.4 5.8 6.1' 3.6 4.4 
FORT WORTH 5.7 1.2 7.2 8.1 10.6 5.1 3.2 4.1 
G~EAT FAllS 5.3 &.1 7.4 8.9 3.2 4.1 1.8 ?It 

LAKE CHA!>LES 5.2 6.8 5.1t 7.2 3.9 5.2 2.6 3.~ 
MAOtS'ON 'i.1 7.2 1.4 9.0 1.5 4. ~ 2.& 3.2 
KEOFOI>O 5.1 &.6 8.6 9.9 3.5 4.5 1.1 1.9 

!'![lMY 6.~ 7.e. 5.11 1.5 4.1 6. ~ 4.3 5.S 
NASHV"llLE 4.'1 6.3 5.7 7.4 3.6 10.7 2.2 3.0 
.,," 'I' I)R I( 4.3 5.7 4.6 6.3 1.1 10.1 1.9 2.6 

OI'IAH. 5.6 7.1 6.'1 8.5 4.0 S.a 2.'1 J.6 
P~OEN!1( 11.6 '1.9 11.4 '1.7 <;.S 6.6 10.1 S.O 
S'NTl M AI> FA 7.7 '1.1 1I.r. 9,1 S.4 & ... 1.5 4.4 

SEAfTU' 4.11 S.II 7.0 11.6 2.4 '!.z .'1 1.5 
lUSH Il4GTON.OC <;.0 ." ... 5.& 1.3 3.S 4. & 2.S 3.2 

, . 

.. 
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~RACKTNG SURFACE - 01' ANn T~ 

--------------------~-------------------------------------------~----------SPRItlr; <;Uf'4Mf~ FALL \<lINTER 
P1.A.l4l IJ,J,Al IS. O. NI (I)'J,FI 
0 T I] r 0 f [) T 

--------------------------------.------------------------------------.-----
A L WJ Q>UE It (] lJE 8.0 10.0 8.9 lQ.3 1.3 e.3 &.1 6,9 
AI'PAlACHICOLA 6.2 7.7 0.0 7.0 ;.7 6. ~ ".5 S.C; 
ets".VCK 6.& 7.'1 8.0 q ... 5.3 6.1 4.1 ... 7 

BLUE HILL 5.0 5." 5.0 "'.0 ".0 4.9 l.~ ".0 
BOSHJN 5.0 &.4 5.3 6.'1 3.8 1t.7 3.0 3.& 
MOIINSV tlLE 1t.7 6." 6." 8.0 It.o 6. a 3.2 4. ,3 

CAPE HAnERA~ 7.0 6.5 7.1 8.6 5.7 6.S ".5 5.3 
CARIBOU r:;.7 7.0 5.7 7.2 3.1t It.Z 3.7 4.3 
C~ULFSTON 5.7 7.2 5.2 "'.9 It.s 5. q 3.8 ... 7 

COLUMlIIA 5.3 &.1 &.& 8.2 It. 'I 5.9 1.6 ".3 
OOOGE CITY 6.6 8.0 7.5 8.9 &.3 7.2 5.0 5.7 
EL 1'.";0 ".2 10.5 1I.r:; 9.8 7.1 e.l &.3 7.2 

ELY 7.'1 '1.3 8.6 111 • 1 7.1 ft. a 5.2 6.0 
FORT IIORTH 5.'1 7.1t &." lI." 5.t,. 6.5 ".3 5.2 
GREAT FALL'S 5.11 7.1 7.1t 11.11 ..... 5.2 2.9 3.5 

LAICE CHARLES s.? 0.8 <;.2 7.0 ".5 5.S 3.3 1t.3 
MAOI SON &.1 7.6 7.2 8.7 ".5 5." 3.'1 ".6 
MEDFORD 'l.4 6." 8.4 9.T 4." 5 ... 1.7 2." 
MUM! 6.1 7.7 5.5 7.2 5.2 6.5 5.2 0." 
N. SHVIllE 5.1 6.5 5.S 7.'! 4 ... S.5 3.0 3.~ 
NE II Y t'1l!K 4.& 6.0 4.5 "'.1 3.9 It. 8 2.8 3.5 

O~AH" 5.'1 1.3 6.e 11.4 5.0 5.~ ... 2 ".9 
P~OENIX 8.8 10.0 lI.n "1.4 0.5 7.; 5.5 6, .. 
SAlin I'IARIA 8.0 9.1t s.c 9.4 &.5 7.; ".11 5.& 

So-'TTl!': 4.7 0.1 7.~ 8.5 3.1 ... l 1.5 2.0 
WASHINGTON,OO 5.3 &.7 5 ... 7.1 ..... s. r. 3.5 4.3 

. 
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fPACKTNG SUPFACE- DVL ANn JIlL ... 

---------------------------------------------------------------------------
SPRING SUHl'IER nLL WINTER 
(fo!.A.fo!1 fJ,.J,AI (s.o.NI (I1,J,F"1 
n T 0 T () T {) T 

---------------------------------------------------------------------------
AL ~UQHERQIlE 8.2 9.6 11.9 10.3 6.7 7.8 5.6 6.? 
Ai>l>ALACHTCOlA ?'l 7.4 5.9 7.5 5.2 r.. " It.l 5.2 
BISfo!A''l'CK E·.5 7.9 8.1 9.6 5.1 S.l 3.9 4.? 

BL tJE HILL 4.Q &.3 0;.1 6.R l.'l 4.8 3.3 1t.0 
8OSfOl-l 4.9 6.3 S.1t 7.1 3.6 4.5 2.9 3.6 
B~OWNSVILlE 4.4 6.2 5.1 7.t! 4.G 5.5 2.8 It.D 

CA liE HATTE!U<; 6.8 8.3 7.1 8.6 5.3 6." 4.2 5.1 
CARIIH1U 5.6 7.0 5.11 7.1t 3.2 4.m 3.5 4.1 
CMAUESTON 5.5 7.0 5.2 0.1l 4.5 5.7 3.5 4.5 

COLUMBIA 5.2 "'.6 6.6 8.2 1t.6 5. e. J.1t 4.? 
DODGE CITY 6.3 7.7 7.5 8.9 5.9 6.a It.o 5.4 
EL "ASO 11.7 10.0 8.ft 9.7 6.5 7.5 5.7 0.7 

flY 7.7 g. 1 tI.6 10.1 &.7 7.& 1t.8 5.6 
FORT lfOPTH 5.6 7,1 6.8 8.3 ft.'l 6.1 3.9 ".9 
G~tAT nlLS 5.7 7.1 1.5 9.n ".2 5.0 2.B 3." 
LU:E CHARLES ".'l &.5 5.0 &.11 1t.0 5 •• 1.0 4.1 
MAOIStlN 5.'l 1.ft 7.3 8.9 1t.3 5.2 3.7 ".4 ,'I' OF 0 '''1 5.4 6.9 ~.5 9.8 ft.2 5,2 1.0 2.3 

MIlH! 5.0 1.3 5.3 7.1 10.6 6.J ... 5 5.8 
NASHVTLlf 4.'l 6.3 5.5 1.2 It.l 5.2 2.8 3.7 
NEil Y'OPK 4.5 5.9 4.6 "'.3 3.7 It. 0 2.7 :t.c; 

OllAHA' 5.6 7.2 0.8 8.4 4.7 s.o It.o 4.~ 
PfiOENTlC 8." 9.e. 7.9 9.3 0.0 101 5.1 6.1 
SANTa "'APIA 7.7 'l.1 8.1 'l.5 0.1 7.Z 1t.5 5.4 

SEATTlE 4.& &.1 7.1 6.7 3.0 J.~ 1.1t 2.0 
IIASfiTNGTr'lN, DC 5.1 6.13 5.13 7.2 ... 1 5.1 3.3 ".1 

.. 

'. 
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TRACKING SURF~CE - OVLP ANB TVlP 

-----------------------------------------------------------------~--------~ 
SPRING SU"MeR nLl w II! H"~ 
'H.A,ln (J,J,Al (S.O,Nl fl"J,F, 
0 T !l T 0 T 0 T 

-._----------------------------.--------._-_.----------.--_.-.----.. -------
AUllJllUeRQUE 8 ... '1.8 8.8 10.2 7.2 8.2 ~,~ 7.0 
A PllalAr. !-ITCOlll 6.1 7.6 0.0 1.6 !i.f! {).7 4.6 5.6 
!ltS"'A~CK 6.S 1.11 1.'1 9.3 5. ~ {).1 4.3 ... g 

BLUE ~ILL 4.9 6.2 ".!! 6." ... 0 ".'1 3.& ... 2 
BOSH""! ".9 6.2 5.2 6.8 ].8 4.7 3.1 ""!.7 
Il~OIINSVILLt 4.& &.3 &.3 7.'1 ..... 5. 8 3.2 .... 3 

CA~ 'HATTERAS 6.'1 8.4 7.1 ~.6 5.7 6.8 ... & 5.4 
CARIllOU 5.6 6.'1 5.& 1.1 3.4 ... Z 3.8 4.4 
CIUUESTON 5.& 7.1 5.1 6.8 4.& 5. 'I 3.'1 4.8 

C ()lIJMB IA 5.2 6.S 6.5 R.O ft.9 5. 'I 3.1 ..... 
OOllGECrT't 6./0 7.8 7.4 8.11 6.3 1.2 5.1 5.~ 
H Pft'~O 8.'1 ta.2 8." 'l.7 1.0 8.0 D." 7.3 

ELY 1.R 9.1 8.5 9.'1 1.1 8.0 5.3 &.1 
FOI" '111O I! TH 5.7 7.2 6.~ 8.3 "i.3 6.4 ... 3 5.2 
GREfIT FAU:S 5.7 1.0 1.3 ~.7 /0 ... 5.2 3.0 3.6 

LUE I"HAQLES 5,1 &.1 5.1 &.'1 4." 5.7 3.3 ".~ 
MAOrSON "'.0 7." 7.1 11.6 4.5 5.10 ".0 4.7 
"EllFn"O 5.1 6.7 8.3 '1.5 ..... 5.10 1.8 2.5 

MIA"I 5.~ 7." 5 ... 7.1 5.1 6. ,. 5.1 6.3 
III 'S~V ILL!' 5.0 6." 5 ... 7.0 ... 3 5. It 1.1 ~.g 

NEll YOl(K ".5 5.8 4.5 6.1 3.'l ".8 2.'1 '3.6 

O'UIf. 5.8 7.1 6.7 8.2 5.0 5.'1 4.3 5.0 
PIiOENlX 8.& 9.8 1.'1 'l.3 & ... 7. !t S.6 6.5 
S~1fT • MAPU 1.8 9.2 7.'1 q.J D." 7.4 4.9 5.7 

SElfH.E Co.. & 6.0 &.9 ~.,. 3.1 4. Q 1.S 2.0 
W.'SIiINGTON.On S.2 6.5 5.4 7.0 4 ... 5.10 3.7 4.4 . -
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. - . 

T~~r.KING SU~FACE - OVLN ANO TVLN 

----------------------------------~---------~---------- --------------------SPRING SU'1I1E~ FAU WHlfE" 
I,..A.toll rJ • .J.Al Is.n.Nl lO.J,n 
[) T I) T [) T Il .. 

--------------------------------------------.--.------------.--------.-----

Al81J1IUEPQlJf 7." 8."1 II."!! 9.ft 5.8 6.9 ".1) 5.15 
AJ>P~LftCH!OOLA 5.4 7.0 5.5 7.2 It.5 5.7 3." ".5 
!HS""PCK 6.0 T.4 1.7 9.2 ".5 5. ,. 1.3 ".0 
SLIfE MILL ".7 6.2 ".9 6.1 3.5 ".5 1'.9 ~.6 

BOSTaN 4.6 6.1 5.1 6.e 3.2 4.2 2.1t 3.1 
"~()~"':;V ILLE 3.q 5.1 5.6 7.3 3." ".9 2.3 3.5 

r..PE ~ATTERAS 6.2 7.8 6.7 tI.3 1t.6 5. II 1.5 ..... 
CARI!HIU 5.2 6.6 5.5 7.1 l.'l 3. e 3.0 3.7 
eH .~L'E:STON 5.Q &.6 4.8 6.f. 3. 'l 5.1 2.'l ~.q 

r.~UJ""IA 4.8 1).3 6,2 T.q 4.0 5.1 !.8 3'.M 
OOO~E CITY 5.8 7.3 7.0 R.5 5.1 6.L 1.8 4.6 
EL 1>11";0 7.8 Q.2 1.11 9.2 5.5 6.6 ,..1 5.7 

ELY 7.0 8.5 8.1 q.1 5.8 6.8 It.O 4.9 
F()RT WORTH 5.1 6.1 6.3 T.q 4.2 5.10 3.2 4.2 
G~E"T FALLS 5." 6.8 1.2 8.7 3.8 ... 1 2." :>:.1 

L litE CHARLES ..... 6.1 ... 6 6.5 :'.5 ".3 2." 3.5 
I1AOrS(1N 5.5 7.1 7.0 R.6 3.8 ".8 3.1 3.q 
MF[)FO~O 5.0 6.6 R.1 'l.5 ].8 ... 'l 1." 2.2 

MrAM I 5.0 6.7 ".8 6.6 J.9 5.3 3.6 ... q 
NASHVIUE ".5 6.0 5.2 7.0 3.& ".8 2.3 3.2 
MEII YflRK 4.2 5.1 ".4 6.2 1.3 4.3 Z.2 3.0 

OlfAl111 '5.'! 6.8 6.,+ 8.1 ".L 5.1 3. ] ".1 
PHOENIX 7.7 9.0 7." ft.'! 5.2 6.3 '+.2 5.2 
SANTa I!ARIA 7.0 8.5 7.7 '1.2 5.3 D. ~ 3.7 ".6 

SEHTlE ..... 5.9 6.8 ft ... 2.1 3.7 1.2 1.8 
IIA S'4IMCTON. OB ".8 6.3 5.2 7.0 3.6 10.7 2.8 3.6 

. 
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. 
~ 

!'I~fn SURFACE 

TTLT AtlGl f '10 n A 7I!1UTH ANGLE -'1m 11 

--~--------------------------------------------------- ---------------------SPRINt; SU1'II'IfR FALL WINTfP 
(!1.A,M' (J,J,Al IS.r).NI In.J,n 
0 T 0 T 0 T 0 T 

-- -- --- ------ ---------------- --- ---------- ......... --,.---------- ---- -- ------- ---_ ... 

AlIlU (l~JfRQUf 2." ~.'3 7." 3.S 1.'1 2.1 1.5 2.2 
APPU ACHICOLA 1.A 2.g 1." 2.'1 1.5 2.ft 1.2 2.0 
AIs .. a1>CK 1.'1 '!.D 2.S 3.7 1.3 2.0 .'1 1." 

ALUE HILL 1." 2.5 1.5 2.8 1.0 1. B .8 1.4 
'1 CST """ 1.4 2.S 1.G Z.'l 1.0 1.7 .7 1 •. 3 
II~OWN"'VIlLf 1.3 2.1 1.'1 ~.1 1.1 2. ~ .8 1.1 

CQ !>E .... ATTERA'; 2.1 .~. 3 2.1 3." 1.'3 2." 1.1 1.8 
CARISOU 1.6 2.1 1.8 3.0 .'1 1.& .'1 1.~ 

r,~IIRl"STr)N 1.5 2.1 1." 2.1 1.2 2.1 .'1 1.6 

COLIlMIlIA 1.? 2.1 2.1 3.4 1.3 2.1 ,'I 1.5 
(lOnGE CITY 2.0 3.1 2.4 1." 1.8 Z.S 1.3 1.'1 
El DA~O 2.& 3.~ 2." 3.ft 1.'1 2.7 1.& 2.3 

ELY ?2 1.3 2.4 1.5 1.8 2.& 1.2 1.~ 

F~PT WOI>Tlt 1.8 3.0 2.1 3.3 1.5 2. " 1.1 1.8 
G~fAT FAll'; 1.? 2.7 2.1 "3. ! 1.n 1 • ., .0 1.1 

l AlC:E CHAPLES 1.5 2.~ 1.r. 2.~ 1.1 2.2 .'1 1.1 
MAOIS"'" 1.8 3.0 2.2' 3.5 1.1 1. q .'1 1.5 
"'EDFO"'O 1.6 2.8 2.6 3.7 t.2 2.0 .5 1.1 

to!UI1T 1.1 2.'1 1.4 2.7 t.3 ?r. 1.3 2.3 
NASHVILLF 1.4 2.~ 1.6 3.0 1.1 2.0 .7 1." 
"'.,.W VOPK 1.'1 2.4 1 ... 2a7 1.0 1.7 .1 1.3 

0"1 A'll' 1.~ 2.9 ?~ 3.5 1.10 ~.t 1.0 1.G 
PHOE lUX 2.5 3.5 2 ... '1.5 1.1 2.5 1.3 2.1 
<;A .. U MARIA 2.6 '3.6 3.0 ".0 1.'1 2.7 1.1 1.S 

SoATTlE 1. '3 2.7 2.5 1.8 .8 1.& .3 .8 
WA <;H ING TON. 01} 1.5 2.E 1.6 3.0 1.1 2.0 .9 1.5 

," 
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FI)(ED SUPFACE 
. -

TTlT ANGLF 90 0 AlIMUTH liNGLe; -1<; 11 

-- -..:- -~ ... ,.-- -_ ..... ----- ... ----- -------------- ... ----- .. - .. ------------_ ... -_ .. --- ... -- ---_ ... 
SPPING ';UMMEp FALL WI~Tr" 
(M,A,Ml «J • .I. A I 'S. O. N' rO,J,n 

" T " T 11 T I) r -- ... ------------------------- -- --' ...... --- .. ---------------_ ... -- --- ... --------- ---_ ... 
Al RlJQUEROt1E 2.6 3.7 2." 3.5 2 ... 3.2 2.1 2.6 
APPUACHICOlA' 1.9 3.1 1.e. 2.9 1.8 2.8 1. & 2.5 
BTSMII.'PCK 2.2 3.3 2.6 3.8 1.7 2." 1." 1.9 

RlOE \-lIll 1.6 2.7 1.6 2.9 1.3 2.1 1.2 1.1 
BOSrO~J 1.5 2.6 1.6 3.0 1.2 2. D 1.n 1.11 
MOIIN"VILll' 1.ft 2.8 1.8 3.1 1.3 2.5 1.0 2.0 

C~PE ~ATTERA<; 2.3 3.5 2.2 3." 1.9 2.8 1.6 2.3 
CAI!J !lOU 1.8 3.0 1.9 3.1 1.1 1.8 1.l 1.1 
CHML ESTnN 1.7 2.8 1." 2.1 1.5 2.ft 1.3 ?O 

COllJMRU 1.7 2.8 2.2 3." 1.7 2.5 1.3 1.9 
OODGE CITY 2.2 't."3 2." 3.6 2.2 3.0 1.8 2 ... 
El I> II'S 0 2.8 3.~ 2.3 3.ft 2.3 3.2 2.1 2.'1 

ELY 2.It 3.6 2 ... J.e. 2.3 3.3 1.7 2 ... 
f'nRT WORTH 1.9 3.1 2.1 3.3 1.8 2.7 1.5 2.2 
GREA T FALlS 1.8 2.'1 2.~ 3." 1 ... 2.1 1.0 1.5 

LAIC" C '1 AI:'L ES 1.5 2.8 1." 2.8 1." 2 ... 1.2 2.0 
MAOI<:'ON 2.0 3.? 2.3 J.e. 1.5 2.2 1." 1.9 
MEOI'ORO 1.8 3.0 :>.7 3.11 1.6 2. It .7 lol 

"'Tl~Y 1.7 3.0 1.3 2.1 1.6 2.7 1.7 2.7 
NASHVILLE 1.6 2.7 1.6 1.0 1 ... 2.2 1.0 1.1 
NEW YOPK 1.It 2.5 1 ... 2.8 1.3 2. a 1.0 1.6 

0''11\11 II 1.'1 3.1 2.3 1.6 1.7 2.5 1.5 2.1 
PI10EN1)( 2.7 1.7 2." 3.; 2.1 2.9 1.9 2.6 
S.NTII MAI:'U 2.7 3.8 3.a ... 1 2.ft 3.2 1.6 2.1 

"ElTTtE 1.7 2.9 2.1\ 3.9 1.1 1.8 .5 1.0 
IUS~H1GTI)"I,OC 1.6 2.8 1 .1 3.1 1,5 2.3 1.3 1.9 

'. 
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- . 
I'I XElJ SUQFACE 

TIll ~NGLE 'lO fI AU"!UTH ANGLE -&0 0 

------------~-------------------------------------------.--------_ .. -.. --.-
SPPING SU"IMF.P FALL \lINTfP 

("',A,"" 1J • .J,Al (S,O,Nl «D, J. n 
0 T 0 ~ I) r 1) 1 

--.--------.------------------------------------------------------.---.--.-

AUltJQUERQUE 2.6 3.8 2.~ 3.r. 2.8 3.& ~.T 3." 
APPAL ACHTCOLA 1.'l 3.1 1.5 2.7 2.2 3.1 2.0 Z.'l 
F! r '>I'-'PC K 2." 3.5 2.6 1.8 2.1 2.S 2.0 2.4 

PUJE !'tLL 1.7 2.8 1.6 2.9 1.6 2.1 1.6 2,t 
!lOST ON 1.T 2.11 1.6 3.0 1.5 2.5 1 ... 2.0 
F!ROWN~VILLE 1.,. 2.8 1.6 2.'l 1.5 2.6 1,3 2~2 

eA P:: tlATTEOA S 2.14 3.5 2.1 3.~ 2.3 3.1 ~.D 2.' 
CUOISOU 2.0 :>1.2 1 •. '! J.1 1.4 2.1 1.7 2.2 
C~"~L!'<;lON 1,7 2.'1 1.3 2.6 1.8 2.7 1.& 2.4 

CnUJM"IA 1.~ 2.9 2.1 ~ ... 2.1 2.8 1.7 2.J 
01)0[; E CITY 2.3 3.4 2.4 J.S 2.6 3.,. 2." ~.o 
fl PI\~O 2.~ 3.8 2.2 ~.2 2.7 3.& 2.7 ~.4 

ELY 2.5 "'!.1 2.3 3.5 2.S 3.5 2.3 2.'1 
F!l1U W(JPTH 2.0 3.1 1.'1 3.2 2.1 3.1 1.'1 2.n 
G~EH FALLS 2.0 3.1 2.~ ~.4 1.8 2.5 1." 1.9 

LAKE CHAPLfS 1.!> 2.9 1.3 2.6 1.6 2.7 1.5 2.1 
MAO! St'lN 2.2 ~ ... 2.3 :!.6 1.8 2.5 1.'1 2.4 
"'E"OFORO 2.0 1.2 2.7 1.8 1.g 2.1 .'1 1.~ 

MIl"''' 1.7 1. C 1.2 2.'5 1.S 2.~ 2.1 3.1 
NAS~V1'LLE 1.6 2.e 1.5 2.'1 1.& 2.5 1.3 2,0 
NEN Y (1QK 1.5 2.7 1.4 2.8 1.5 2.3 1.4 2.0 

(ll4a~1\ 2.1 3.2 2.3 "3,':5 2.1 2.'1 1.'1 2.5 
P'10EN1' X 2.1 ~. '1 2.2 3.3 2.5 3.3 2.4 3.1 
S~tlU ~~OIA 2.A 3.'1 2.~ 3.'l 2.8 3.6 2.2 2.'l 

SE _TTLf 1.g ].0 2.6 3.Q 1 ... 2.1 .7 1.2 
HASlitT-lGTON.rtC 1.11 2.g 1.7 3.0 1.8 2.6 1.7 2.3 

" 
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f"l XED '';UIlF ACE ' - . 
TILT ANGLe 'lO D UIHUTH lNGLE -Itt; n 

-------------------------.-------------.. --------.-------~----------~------
!;PR!NG SUII"ER FALL WltHf.:P 
(l1.A.II' 1J • ..J,AI (S.D,NI (!hJ.n 
D T !l T 0 T n T 

-----------.---------------------------------------------------------------
AL llUaUERQUE 2.& 3.1 ~.1 3.2 3.2 I.. a 3.3 ... 0 
APpaL~CH!r.OLA 1.8 ].0 1.3 2.5 2.4 J.1o 2.5 3.1 
AISMaQCK l.5 3.& 2.e; 1.1 2.5 J.2 2.5 3.0 

ilL l1E HILL 1.7 2.11 1.5 2.11 1.'1 2.6 2.0 2.6 
ROSTON 1.7 2.11 1.S 2.11 1.11 2.5 1.8 2 ... 
MD~NSV!LlE 1.3 2.7 1.3 Z.6 1.7 2.8 1.5 2.5 

r,AP~ l'IATTf"'A<; 2.3 3.5 1.9 3.1 2.6 J.1t 2.5 3.2 
CA'!IROU 2.1 l.J 1 .~ 1.1 1.6 2.] 2.2 2.7 
r.~A~LI'STn"l 1.7 2.9 1.1 2.5 2.G 3.0 2.0 2.~ 

r. ClUJ H!l fA 1.8 2.'1 1.'1 3.2 2." 3.1 2.1 2.7 
D(lOGE CIT'f 2.3 3." 2.1 1.3 3.0 3.S 2.9 3.6 
EL p.'So 2.7 3.7 1.'1 3.0 3.0 3.'1 3.3 ,.. Q 

EL ,. 2.& 3.7 ?1 3.3 3.2 3.'1 2.'1 '3,5 
Fn!;>J 1oI0",T>l 1.'1 3.1 1.1 2.'1 2 ... 3.3 2.3 3.1 
G~FAT FAllS 2.1 J.? 2.2 3.4 2.1 2.S 1.8 2.3 

LAKE CHUlE'; 1.5 2.8 1.1 2.5 1.8 2.8 1.8 2.1; 
"AO!S'!1N 2.2 3.1. 2.1 3 ... 2.1 2.3 2.3 2.'1 
"'EOFO"O 2.0 3.2 2.5 3.6 2.2 3. D 1.1 1.7 

~U~T 1.6 2.Q 1.0 2.3 2.0 '.1 2.? 3.4 
NAS~VTLLE 1.1'> 2.11 1.4 2.11 1.'1 2. II 1.& 2.~ 
NEW 'f!1~K 1.& 2.7 1.3 2.7 1.8 2.6 1.8 2.3 

O~ .... A 2.1 3.2 2.1 J.3 2 ... 3.2 2." 3.0 
P~OEN!X 2.6 3.6 2.0 3.1 2.8 3.7 3.0 3.7 
SA"ITA ''lAP! A 2.8 3.'1 2.5 3.6 3.2 4.0 2.7 3 ... 

SO: UHf: 1.9 3.1 2.5 3.7 1.6 201 .9 1.4 
WAS~TNr;TON.OC 1.8 2.'1 1.6 2,'1 2.1 2.~ 2.1 2.7 

" 
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FIXE!! SlJ~FACE 

TILT ANr.LE qO 0 AZPIIJTH ANGLE -H 0 

--.----------------.~--------------------------------- -------------------.-SPIHNG SUHI4"~ FALL WINTFP 
(H.A,HI (J, .. ,A' (S,a,NI (Il,J,n 
[1 T 0 T n T !J T 

--~------------------------------------------------------------------------

A L Illl till E~11 UFo 2.S 3.'6 1.7 2.6 1.5 ..... l.'! 4.6 
Al'putCHICOLA 1.1 ?8 1.0 2.1 2.& 3.& 2.8 3 ,1 
R I 5". PC K 2.5 3.& 2 ,3 3.4 2.9 :!.& 3.0 1.1) 

ElL IlE "'ILL 1.! 2.9 1.3 2.7 2.1 2.'3 2.10 2.'! 
BOSTON 1.1 2.8 1.10 2.1 2.0 2.6 2.2 2 .. 1' 
B<?nwN"WIlLE 1.1 2.5 .9 :>.2 1.~ 2.'3 1.~ 2.7 

CAPE l-!AHEPAS 2 •. ;> 3./0 1.5 2.8 ~.~ 3.7 1.0 3.1 
CAIUBOU 2.2 3./0 1.7 2.9 1.'! 2. & 2.& 3.1 
C~U.LESTOi'r 1.0 2.8 .'1 2.3 2.3 3.2 2." 3.7 

C.,lIJMPIA 1.S ?'3 1.1', 2.9 2. " 3.4 2.5 3.1 
[lOOGE CITI" 2.2 3.3 1.~ 3.0 1.1 It.l 3.5 4.1 
EL I>.'SO 2.5 1.5 1.5 2.'" 3.3 It.1 3.ft 4.6 

ELY 2.5 3.7 1.8 ~.o 3.6 4.3 3.5 ".1 
FOIU WORTIi 1.8 ~.o 1.:t 2.& 2.6 3.5 2,7 ~.4 

GREH FALLS 2.2 1.3 ~.1 l.2 2.4 3.1 2.1 2.r, 

LA ICE f'HARLES 1.4 ~.7 .8 2.2 1.'! 3.S 2.1 2.9 
MAnrSON 2.:- 3." 1 .q 3.? 2." 3.1 2.8 '1:.~ 

"EOFm>O 2.0 3.2 2.~ 3.3 2 ... 3.2 1.3 t.'! 

MIAM! 1.4 2.1 .7 2.1 2.2 l.-Z ~.q 3.~ 

N~"fiVILL" 1.6 2.7 1.? 2.1'> 2.1 3. a t.'! 2.~ 

NEW "'O~K 1.6 2.7 1.2 2.6 2.0 2.s ~.1 2.6 

O>1AM~' 2.0 1.2 1.8 3.1 2.7 3.1t 2.'! ~.s 

PHOENTX 2.5 3.~ 1.6 2.7 3.1 ". a 3.5 /0.2 
"AMra' HAQU 2.6 3.7 2.0 3.1 3.5 /0.3 3.2 J.CJ 

SEIITTl'O: l;q 3.1 2.2 3.5 1.8 2.5 1.1 1.~ 
WASl1fNGTON,[1C 1.8 2.q 1." 2.7 2.3 3.2 2.5 3.1 

" 
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!'IXE'Il SU~!'Ar.E 

TYLT ANGLE gO n A zr"UTH ANGLE -10; 0 

--~-----------------------------------------------~----------------~-------S!'PING SlJHHE'~ nLL \ltNTE!> 'M. A. Hl (J.J.AI (!;.'l.Nl (ll, J.n 
n T II T D r n T 

--~------------------------------------------------------------------------

A UllJ QU!'RQlJE' 2.3 ~.5 1.~ 2." 3.3 4.& ..... 5.1 
APPALaCHICOLA 1.5 2.7 .1 2.0 2.8 3.7 3.1 3.'1 
flIS"aQCK 2.5 3.6 2 .t 3.2 3.2 3.6 3.3 1.11 

BLUE flILL 1.1 2.8 1.2 2,0; ?.3 3.a 2.1 3.2 
B~<;T!HJ 1.7 2.11 1 .2 2.<; 2.2 2.9 2." 2.q 
MnWN<:VILLf 1.0 2.3 .6 1.9 1.9 3.a 2.0 2.'1 

CAPE HA TTERAS 2.0 l.2 1.2 2 ... 3.0 3.9 3.3 ".0 
CARIBOU 2.2 3." 1.5 2.8 2.0 2.7 3.0 3.<; 
C411~LEST(1N 1.5 2.1 .1 2.1 2.5 3. It 2.1 1." 
COUJMIH A 1.1 2.8 1.It 2.6 2.8 3.6 2.6 3." 
DOO!;E CIT., ?O 3.1 1.<; 2.6 3.5 .. .3 3.8 ".4 
EL PA<!;O 2.3 3.~ 1.1 2.2 3.5 ..... It.3 5.0 

ELY 2 ... 3.6 1.<; 2.7 J. 9 Io.f> J.'! 4.'5 
FORT WOQTH 1.6 2.8 1.0 2.2 2.1 3.6 J.O 3.7 
r,~EAT FALLS 2.3 3." 1.'1 1.1 2.7 3 ... 2." 2.'1 

LII!CE CHARLES 1.2' 2.5 .6 1.9 2.1 3.1 2.3 3.1 
HAnISON 2.2 3." 1.1 3.11 2. '" 3.J J.t 3.6 
H~nFOQn 1.'! 3.1 1.9 3.0 2.5 3.3 t." 2.0 

MTA"! 1.2 2.5 .It 1.8 2.3 <I ... 3.2 ".1 
NASHV!LLE 1.5 2.6 .9 2.3 2.3 3.2 2.2 2.~ 

tI~" YORK 1.& 2.1 1.1 2 ... 2.2 3.G ~. 2 2.6 

O~AHA 1.'1 1.1 1.5 2.8 2.'1 3.& 3.2 3.~ 

p~OEN tx 2.~ l.~ 1.1 2.3 3.3 4.2 3.9 ".6 
<;AMU '1 AQ I A 2 ... l.5 1.5 2.6 3.6 ... S 3.5 4.2 

S=-AntE 1.'1 1.1 1.'! 3.2 1.'1 2.7 1.2 1.7 
WASI1!NGTON,OO 1.8 2.Q 1 .2 2.'5 2.5 3.4 2.7 3.3 

" 
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, .. 
FIXED SUDFACE 

Ttl' ANGLf ' lO 11 A ZIMUTfl ~NGLE 0 0 

------------------------------------.---------------------.----------------
SPRING ~U"'MeR fALL Ht1-4TEP ,,,,.A.,,, (J • .J,Al (S.O.N' 'D,J,Fl 
!l T 0 T n T 0 f 

--.------------------------.-----------.---------------------------------~. 

A L1lU OtlERl'ltJE 2.3 3.4 1.2 2.3 3.'3 4. S It.; ~.e 

Ai>!>~ L ACHTCOL A 1." 2.6 .s 1.6 2.'3 3.6 3,2 1+.0 
RI~!1A!>CI( 2.5 3.6 1.'3 l.l 3.3 It. m ~.; l.'l 

RUlE !lILL 1.7 2.11 1.1 '2.4 2.4 3.1 2.1 3 •. ~ 
AllSTON 1.7 2.6 1 .1 2.4 !.3 3.0 iI.S 3.0 
BROWNSVILLE .'3 2.2 ... 1.7 2.0 3.1 2.1 3.0 

r.A Pc IlA HeR AS 1.'3 3.1 1.0 2.2 3.1 ".0 3 ... ".1 
CARtROU 2.3 3." 1.<; 2.1 2.1 2.S 3.1 3.6 
C~lIUESTON 1.5 2.7 .6 2.0 2.6 3.5 2,8 3.S 

COLUMRIA 1.7 2.~ 1.2 2.5 2.8 3.6 2.8 ~.15 
nnOGE crn 2.0 3.1 1.3 2.5 3.6 ... " 3.'3 ... 5 
EL !>ft·so 2.2 3.? .'3 1.'3 3.6 4. <; ".5 <;.2 

flY 2.5 3.6 1." 2.6 ".1 ".6 4.0 ".1 
FORT WORTH 1.5 2.7 .6 2.0 2.8 3.7 3.1 !.~ 

G~E~ T FALLS 2.3 3.5 1.Q ~.1 2.~ 1.5 2 .. 5 3.0 

LAKE CHA!~LE<; 1.2 2.5 .r. 1.11 2.2 3.2 2.3 101 
"~or <;'I'N 2.1 ~.3 1.1'> 2.'3 2.7 3. It 3.2 3.7 
MEOFm~o 1.'1 3.1 1.6 2.11 2.5 J.3 1." 2.0 

MUMI 1.1 2.4 .3 1.6 i!'.4 3.5 3.3 "'.~ 
NAs~vrLLf 1.4 ?6 .'.1 2.2 2.4 3.3 2.3 2.'.1 
... ":" YO~K 1.f> 2.1 1 .n 2 .. ~ 

, 
~- 2.3 3.1 2.3 2.'.1 

OMAHa 1.'.1 3.0 1.4 2.6 2.'.1 3.7 1.3 ~.'.1 
PI10fNTX 1!.2 3.2 .'1 2.0 3,'+ 4.3 ... 0 ".7 
SAW'A H APr A 2.2 3.3 1.2 2.3 J.o ... ~ 3.& 4.4 

<;E UTLl': 1.8 1.e 1.r 3.0 2.0 2.7 1.2 107 
WASHING T'l"l.!)C 1.~ 2.'.1 t.O 2 ... 2.6 3.~ 2.11 l.r. 

.' 
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FUFO SURFACE 

TIlT ANGLE 90 I) AZIMUTH ANGLE 15 0 

-----------------------------~-------------------.---- ---------------------SPRING 'lUI4HfR nLl W[~TER 

IH, A. 111 (J .... AI t S, 0, NI ([,.J.F! 
0 T n T n r I) T 

-----.---------------------------------------------------------------------
AlSIJQUERQUf 2.5 3.6 1.5 2.6 3.'1 ... 7 4." 5.1 
A PPA L ftCHYCOLA 1.5 2.7 .11 2.0 2.tI 3.7 3.0 3.11 
RrSMARCK 2.6 3.1 2.1 3.2 3.3 4.0 1.3 3.11 

nUJE HILL 1.8 2.9 1.2 2.5 2.J 3.1 2.7 3.2 
ROSTON 1.8 2.9 1.2 2.5 2.? 3.0 2 ... 2.'1 
fI~OIlt1"VILLE .'1 2.'! .f; 1.9 2.9 3.2 2.0 3.0 

CAPE HATTEPAS 2.0 :'!.1 1.2 2." 3.G 3. 'I 3.3 4.0 
CAlnllOIJ 2.3 3.5 t.6 2.11 2.1 2.8 3.0 3.5 
Cfil~LI'STON 1.6 2.8 .8 2.2 2.6 ].5 2.1 3.; 

CDLUM" IA 1.1 2.t'! 1.3 2.6 2.7 3.; 2.7 3.,+ 
DOnGI' cny 2.0 3.1 1.5 2.6 3.5 1t.3 3.tI It ... 
EL !>A<:O 2 ... 3.4 1.2 2.2 3.6 4.10 ".3 5.1 

ELY 2.6 ~.1I 1.7 2.Q 1t.0 ,..6 3.'1 ".6 
F () 1'1 WORTH 1.6 2.1 1.0 2.2 2.7 3.6 J.O 3.7 
G:)EAT FALLS 2.4 3.5 2.1 3.2 2.tI 3.5 2.10 2.9 

LA ICE CHAPLES 1.3 2.6 .6 2.0 2.2 3.2 2.2 3.0 
"A n[ Sl1N 2.2 3.4 1.7 3.0 2.7 3. It 3.1 3.6 
.. I': OF 01>0 1.'1 3.1 1.'1 J.e 2.4 3.2 1.3 1.'l 

MIIIM T 1.3 2.6 .5 1.'1 2.It 3.5 3.2 4.2 
NAS~V!LlE 1.5 2.1 1.0 2.4 2.ft 3. ! ~.2 2.~ 
NI':" ynRI( 1.6 -2.1 1.1 2.ft Z.2 1.0 2.2 2.1 

O~ Afill 1.Q 3.1 1.e; 2.1 Z.8 3.6 J.2 3.8 
p~nENTX 2.3 l.3 1 .1 ~.2 3.10 4.Z 1.tI It.6 
SAIfT. lIAR I A 2.2 3.3 1.2 2.:J 3.4 ... ? "J.5 4.2 

"EATTlf 1.8 1.0 1.7 3.0 1.'! 2.6 1.2 1.1 
WASIlH1GTnN.OO 1.tI 2.9 1.1 z.s 2.5 3.3 2.7 3.3 

'. 
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. . 
I'IXED SU~FACE 

TILT ANGLE '10 f1 AZI'1UTH ANGLE JD n 

-----------------------------------------------~-------.-------------------SPRINr. SUHMER F~Ll WI"JTER 
("'.A,"" IJ,J,Al (S.~.NI ID.J,F, 
0 T n T 0 T 0 T 

-----------------------------.... ---- -- -- ---- -- .. ----- --_ .. --- ---- --- -.---_ .. ----

A L IlIJ!H1EROUf 2.7 3.@ 2.0 ".1 1.7 4.5 4.0 4.7 
A 1>1'4 L ftCHTCOL A 1.7 2.8 1.1 2.4 2. & 3.& 2.7 3.5 
11 I SI1 II'" C I( 2.& ~.7 2.3 3.; J.l 3.3 3.0 3.5 

III lIE HILL 1.'1 3.0 1.3 2.7 2.2 ".0 2.4 2.'1 
BOSTON 1.9 1.0 1." 2.8 2.1 2.8 2.1 2.7 
B~nI!NSVILLE 1.1 2.~ 1.0' ~.3 2.0 3.2 1.9 ~~8 

CAPE AATTE'HS 2.1 3.3 1.5 2.8 2.8 3.7 ~.D 3.7 
CARIAOU 2 ... 3.5 1.7 ~.n 1.'3 2.& 2.7 3.2 
C~A~LESTON 1.1 2.'! 1.1 2.5 ~.\ 3.3 2.5 3.2 

COLIJM'lIA 1.8 2.9 1.& 2.9 2.5 3.J 2." 3.1 
nOnGE CIT'!' 2.1 3.2 1.8 2.'! 3.2 4.3 3." ... 0 
fL paso 2.7 3.7 1.7 2.7 3 ... ".2 3.9 4.7 

flY 2.8 ... 0 2.2 3.4 1.8 ... <; 3.& 4.~ 
FORT IIIORTH 1.7 2.8 1." 2.1; 2.5 3. It 2.7 3.4 
G~EH FALLS 2,5 3.& 2.~ 3.5 2.6 3.3 2.1 2.7 

LAI(E CHARLES 1.4 2.7 1.0 2.,. 2.1 3.2 2.0 2.8 
foIA DrS!'!N 2.3 3,5 2.0 3.3 2.5 3. !! 2.8 3.3 
MEnFOPO 1.9 J.l 2.2 3.3 2.2 ~.~ 1.1 1.7 

MUI4I 1.~ 2.11 .q ?.3 2.4 3.1t 3.0 3.9 
NASIiVILLE 1.1; 2.11 1.3 2.6 2.3 3.1 2.0 2.& 
HEll VllRK 1.7 2.8 1.2 2.~ 2.1 2.'1 1.9 2.5 

0".11 A' 2.0 ~.? 1.1 2.<1 2.& 3.1t 2.9 ~.5 

PIiOEHlX 2.6 3.6 1.6 2.7 3.2 It. Q 3.~ 4.2 
SAitTa .. APIA 2.3 3.4 1 ... 2.5 3.1 3. q 3.2 3.9 

SEATTLE 1.7 2.Q 1.~ '.1 1.7 2.1t 1.1 1.5 
WASH!NGTOI'I,nC 1.9 3.0 1.3 2.7 2.3 3.1 2.4 3.0 

.-
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FIXEO SU~FAC£ . . 
TIt. ,. ANGt. E gO 0 A 7IltUTH ~NGLE .. 5 0 

--~------------------------.------.-----------------~------~---------------SPRING SUf04"l':R FALL WINn:!! (M.A.", IJ.J.l1 (S.O.NI In. J. n 
0 T 0 T 0 T n T 

--~------------------------------------------------------------------------

AL9UlJ1.lER'lUE 2.'l ... 1 2." 3.5 J." ".2 3.4 ... 1 
A~P'L ftCHICOLA 1.8 3.0 1.5 2.7 2.4 3. ~ 2.3 3.1 
I\IS''''!lCK 2.& 3.7 2.6 :J.T 2. ~ ~.5 2.5 '3.0 

ALUE HTLL 1.'1 ~.o 1.5 2.8 2.0 2.1 2.0 2.6 
Bosn:m 1.'1 3.0 1.6 2.'l t.'! 2. '" 1.8 ?3 
RQOWl4<;VILLE 1.3 2.6 1 ... 2.7 2.0 ~.1 1.7 2.6 

CAPE J.1ATTE!lA5 2.2 3.4 1.lI 3.1 2.& 3." ?5 3.2 
CAQrnou 2.4 3. e; 1.'1 3,1 1.7 2 ... 2.3 2.8 
CHIIU£STOI'{ 1. '! 3.0 1." 2.8 2.2 3.1 2.1 2.8 

CtlLlJ""YA 1.8 3.0 1.lI 3.1 2.2 ~.a 2.0 2.7 
Q()OGE CIT'!' 2.2 3.3 2.0 :1.2 2.'1 3.1 2.S 3." 
EL P~<;O 2.'! %.0 2.1 3.2 3.2 ... 0 3." ".1 

ELY 2.ll ".1 2.7 ~.ll l.e; ... ! 3.D 3.1 
F()RT WORTH 1.7 2.ll 1.7 2.g 2.3 3.2 2.3 3.0 
GREAT FALLS 2.5 3.6 2.5 3.7 2.3 3. a 1.8 2.3 

LAKE CHAPLES 1.6 2.'1 1.3 2.7 2.0 :!.1J 1.7 2.5 
MAorSON 2.3 3.5 2.2 3.5 2.3 3. g 2.3 2.'! 
ME IlF O!!O 1.'! 3. 1 2.5 3.5 1.'1 2.7 .'1 1.5 

.. HMT 1.~ ~ .,0 1.3 2.6 2.2 3.3 2.& 3.6 
NASHVILLE 1.7 2.'1 1.5 2.'1 2.1 2.9 1.7 2.3 
liEN Yt'RK 1.7 2.11 1.3 2.7 1.9 2.6 1.5 2.1 

O~ Il~ I\' 2.1 l.~ 1.'1 3.2 2." 3.1 2.5 3.1 
PHOEIHX 2.8 3.8 1.'1 3.0 2.9 3.7 2.'l 3.6 
SUIT l' I1AI1!A 2.4 1.5 t.r. 2.7 2.7 3.5 2.7 3." 
SEATTLE 1.7 2.Q 1.9 3.2 1.5 2.2 .'1 1." 
WASl1tNGTON.OC 1.'1 1.0 1.5 2.11 2.0 2.'1 2.0 2.6 

" 
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· .. 
FTXEU SURF ACE 

TILT ANGLE go n A J'I IIUT Ii J.NGlE 50 (1 

... --- ---------------- --------. --- --- -. ----------- ... -... ----- -- -..... ----------..... -
SPRING <;UM!'!E~ nll WINTER 

"'I.A.I'I' fJ.J.~' f S. r). Nt (II,J.FI 
n T lJ T D T 0 ,. 

--~-----------------------------------------------------~---------------- ... ~ 

ALIlUIlUE!1nlJE 3.0 4.2 2.~ 3.'! 3.a 3.8 2.tI 3.5 
A<>PU ACHICOLA 1.9 3.1 1.7 3.0 2.2 3.1 t.'! 2.7 
I1f';·'1.!1CK 2.6 ~.6 2.7 3.9 2.4 3.1 2.0 ~.5 

IlLUE HIll 1.9 3. C 1.6 2.9 1.7 2.5 1.0 2.1 
f\ O';T ('I~I 1.'! 3.0 1.7 3.0 1.0 2.ft 1.ft 1.9 
Mnll"SV ILL1'" 1.4 2.7 1.7 1.0 1. '3 3.0 1. It ~~ .. 
CAPE HA TT!:!1A S ;>.2 3.4 2.0 3.3 2.2 3.1 2.0 2.7 
CA PIll au 2.3 '!:.4 1.'! 3.2 1.5 z.? t.e 2.l 
CfHIQ.l.!:STO'l 1.'! 3.1 1.6 2.9 2.0 2.9 1.7 2.4 

C OlUMll IA 1.tI 2.'! t.'! 3.2 1.'! 2.1 1.0 2.2 
000(;1'" CITY 2.2 ~. ~ 2.2 3.3 2.5 3.1 2.2 ?'l 
fL paso 3.1 ".1 2.5 3.5 2.9 3.7 2.tI 3.6 

£Ly 3.0 4.1 3.0 4.2 3.1 3 •• 2 ... 3.1 
FORT WORTH 1.8 2.'! 1.Q ~.2 2.0 2. q 1.'! 2.6 
GQ.EAT FAllS 2.4 ~.s 2.7 3.8 1.9 2.6 1.10 1.Q 

UI(E CHARLES 1.7 3.0 1.6 3.0 1.8 z.q 1.10 2.2 
MAOI SON ?3 3.5 C ... ~.7 ~.O 2.7 1.tI 2." 
MEOFO"O 1.8 3.n 2.6 3.7 1.7 2.S .7 1.l 

MIAMI 1.9 ~.2 1.5 2.9 2.1 3.2 2.3 3.2 
M~S~V IlU" 1.7 2.g 1.6 3.0 1.8 2.7 1.10 2.0 
NEil " !'IRK 1.6 2.8 1 ... 2.7 1.0 2. It 1.2 1.!! 

O~AMA 2.1 l.2 2.1 3.3 2.1 2. a 2.0 2.6 
PHOE",rx 2.g 3.Q 2.2 ~.3 2.6 3. to 2." 3.1 
S~NU MARIA 2." 3.5 1.7 2.11 2.3 3.1 2.1 2.~ 

SE lIT TlE 1.6 2.8 2.0 3.3 1.2 2.0 .7 1.2 
WA <;~Y~IGT(1N, ur. 1. Q 3. n 1.6 2.'! 1.7 2.0 1.0 2.2 

" 

," 
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FIXED SU~FACE ' .. 
TILf ANGLE 90 n HIHUTH ANGl.E 75 0 

---------------------~---------------------------------.----------------.--SPRING SUMMER !'"ALL WIMTER 
(H,A .. MI (.1,.1, Al (S,O.NI (O,J,FI 
D r 0 T 0 f 0 T 

--.----------------------------_.-----------.-.--------.-------------------
H I\~ !ltlERQUE 3.0 1,.1 3.0 ... 1 2.5 ~.~ 2.1 2.A 
A"PAL~CHTCOlA 1.9 3.0 1.9 3.1 1.9 2.8 1.5 2.3 
I'lISMAPCK 2 ... 3.5 2.7 3.'! 2.0 2.7 1." 1.9 

RLUE HIll 1.8 2.9 1.f> 2.'1 1." 2.2 1.2 1.7 
BOSTON 1.8 2.9 1.7 3.1 1.3 2.1 1.0 1.& 
B~OIl»'WIllF 1.1, 2.8 1.9 3.2 1.7 2.8 1.2 2.1 

r. A PE IHTTERA<; 2.1 l.3 2.~ 1." 1.9 2.8 1.5 2.2 
CARI81lU 2.1 3.2 1.'1 3.1 1.2 1.9 1.3 1.8 
r.~.UESTf'lN 1.8 1.0 1.7 3.0 1.7 2.& 1,3 2.0 

CnLllM'HA 1.1' 2.8 2.0 3.2 1.& 2." 1.2 1.e 
DODGE crrv 2.0 3.1 2.3 3 ... 2.1 2.9 1.7 2.3 
EL "'<;0 3.1 4.1 2.1'· 3.1' 2.5 3.3 2.3 3.0 

flY 2.9 1,.0 :1.2 ".4 ~.6 3.1 1.'1 2.5 
F()Rf MORn" 1.7 2.9 2.1 3.3 1.7 2.6 1." 2.2 
GREAT FALLS 2.2 3.~ 2.& 3.e 1.6 2.3 1.0 1.'> 

LAI(E CHULES 1. l' 1.0 1.7 ~.1 1.6 2.6 1.1 1.9 
MADISON 2.1 3.3 2 ... 3.1' 1.6 2.3 1." 1.'! 
"'E DFnll'D 1.1' 2.9 2.6 3.7 1.3 :;>.1 .5 101 

"'U"IT 1.9 l.i? 1.~ 3.1 1.8 2. 'I 1.'! 2.11 
NAS~VTLLE 1.7 2.e 1.7 3.1 1.5 2.~ t.o 1.1' 
NEil YORK 1.5 2.6 1.3 2.1' 1.3 2.1 .8 1.4 

()~.H' 2.0 l.t Z.l 3.3 1.7 2.5 1.5 2.1 
PflOE 1'fI X 2.9 1.9 2 ... 3 • .,; ?2 3.0 1.8 2.S 
SAHU "'APIA 2.2 '!.'! 1.1' z.e 1.11 2. G 1.6 2.3 

SEAfTt.£ 1.4 2 • .f. 2.0 3.2 1.0 1.7 .s 1.0 
WA SH H'G Tf')N, orr 1.7 2.'! 1.6 ~.n 1.4 2.3 1.2 1.~ 

'. 
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· -
FI~f:D SURFACE 

TfLT ANGU' ,90 0 AZIMUTH ANGLE 90 0 

------------------------------------------------------ ---------------~-----
SPRING SU.,Mffl FALL WI",l£R 
1M, A,HI IJ,J,Al IS, 0, NI If!,J,n 
0 T 0 T 0 r [) l 

--.,- ---------------"-----""'_. ---.---------- -- --- ---- ---.,.--- ---- ------- -- -- ---

ALQUnUERQUE 2.8 3.9 3.0 ... 1 ?.1 2.9 1.5 2.2 
Al>l>H ~CHIOOlA 1.tI 2.9 1.'! 3.1 1.5 2.5 1.1 1.<1 
AISHA"CK 2.1 3.2 2.6 3.~ 1.6 2.2 1.0 1.4 

RLtJE HILL 1.6 2.7 1.5 2.6 1.1 1.9 .~ 1." 
BnST"N 1.6 2.7 1.1 3.0 1.0 1.8 .7 1.2 
R~OIf"<;VILLf 1.3 2.7 2.0 3.~ 1.5 2.& .9 1.6 

CAPE HATT8RAS 2.0 3.1 2.1 3." 1.5 2 ... 1.1 1.A 
CARIBOU 1.'6 3.0 1.8 3.0 .9 1.6 .'! 1." 
CHARLESTON 1.1 2.9 1.7 3.0 1.3 2.3 .'l 1.7 

COlUM'!'IA 1.6 2.7 1.9 3.2 1.2 ~.o .8 1.4 
OOOGE CITY 1.'l 3.0 2.2 3.3 1.7 2 ... 1.2 1.8 
EL l> A"S [) 2.'l 3.'l 2.7 3.8 2.0 2. 9 1.7 2.4 

ELV 2.6 ,3 • ,. 1.1 ... 3 2.0 2.8 1.3 1.Q 
FORT 'WORTH 1.& 2.e 2.1 3.3 1.ft 2.1 1.0 1.a 
GREH FALLS 1.9 3.0 2.5 1.1 1.2 1.9 .0 1.1 

LAICE CHAPlES 1.6 ?Q 1.A 3.~ 1.3 2." .11 1.6 
I'A or SflN 1.9 3.1 2.3 3.6 1.3 2.0 .9 1.5 
MEDFflOD 1.5 2.7 2.~ 1.& 1.0 1.6 .3 .9 

loft MY 1.9 J.1 1.9 3.2 1.5 2.& 1 ... 2." 
NASHVTLLE 1.5 2.7 1.1 3.1 1.2 2.1 .7 1." 
~EIf Y!'RK 1.4 2.5 1.3 2.& 1.0 1. S .5 1.1 

010 AM A 1.8 3.0 2.0 3.3 1.3 2.1 1.0 1.f> 
l>HOEN rx 2.7 3.1 2." 3.5 1.8 2.6 1.3 2.0 
<;ANU HAIlIA 2.0 ~.1 1.& 2.1 1 ... 2.2 1.1 1.8 

SE"TTl.!:: 1.2 2.4 1.9 3.1 .7 1.5 .1 .~ 

HAS~HIGTnN,On 1.5 2.7 1.6 2.9 1.1 1.9 .8 1." 

.' 
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, - . 
FIXED SUI!FAGE 

TILT ANGl'E 15 0 AZIMUTH ANGLE -'10 D 

--~--------------------------------------------------------------------.---Spp INt; 5U"'~P FALL WINTER 
(M.A."" fJ,J,Al (s. O. HI (o.J.n 
0 T 0 T D T 0 T 

--~------------------------------------------------------------------------

AlllUIlUERf)UE 3.1 4."3 3.3 It.4 ..... 3.3 1.11 2.6 
APpUAf:HICOLA 2.4 3.6 2.3 3.6 1.9 3.0 1.5 2 ... 
IHSH.PCK 2 ... 3.5 J.2 It.5 1.6 2.3 1.1 1.6 

8LUE ~rlL 1.8 3.0 2.0 3.It 1.2 2.1 .'1 1.6 
IHISTrHl 1.8 2.9 2.1 3.5 1.2 2.0 .S 1.ft 
Il~OIlN'SVILLE 1.8 3.3 2.5 3.9 1.5 2.7 1.0 2.0 

CAPE l'ATTEPA<; 2.8 4.D 2.9 ".2 1.9 2.9 1.ft 2.1 
f:AR[80U 2.0 3.2 2.3 3.6 1.0 1. II .9 1.4 
C~A'UF.STON 2.1 3.3 1.9 3.3 1.5 2.5 1.1 1.9 

COLUMlllA 2.0 3.2 2.7 4.1 1.7 2.5 1.0 1.7 
MOGE CITy 2.& 3.8 3.1 ft.3 2.2 3.0 1.5 2.2 
EL 1>11 SO 3.4 It.5 3 ... 4.3 2.It 3.3 1.'l 2.7 

ELV 2.8 It.O 3.1 4 ... Z.2 3.0 1.It 2.1 
F'loT WORTH 2.3 3.6 2.8 4.1 1.9 2.'! 1.3 2.1 
G~EA T FALLS 1.'l 3. " 2,1' 4.0 1.3 2.0 .7 1.3 

LAI(E f:HAPL E<; 1.9 3.3 1.'l 3.4 1.4 Z.6 1.1 Z.O 
MAnISON 2.3 3.6 2.8 ~.Z 1." 2.2 1.1 1.7 
"'''O~OPO 2.1 3 ... 3 .It It.6 1.5 2. It .6 1.2 

MIA .. ! 2.2 3.6 1.'1 3.It 1.7 2. 'l 1.7 2.7 
NA<;~V!lLF: 1.g J.l 2.1 3.6 1." 2.J .9 1.6 
NEil Y(,Il'K 1.6 2.'l 1.~ 3.3 1.2 Z.l .~ 1.5 

O'1AIU 2.2 ~.S 2.Q It.;? 1.7 2.5 1.2 1.~ 
PIlOEIHX 3.3 It.3 1.2 It.It 2. ~1 3.1 1.7 2.5 
SANflI' MARIA 3.3 ... ~ 3.'l 5.1 Z ... 3. J 1.ft 2.2 

SEATTLE 1.'! 3.2 3.2 ".6 1.0 1.8 .10 .'l 
WA Sf! !"IGTrJN,"C t.'! ,~. 2 2 .2 3.7 1.It 2. ~ 1.0 1.7 

" 

<, 
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" -. 
fIXI'a SURI'ACf 

TIll ANGLE 75 a AZIMUTH lNGLE ·TS a 

______________________________________________________ ---------.----~-.-P.-
SP~INr; SUM"F!! HLL wYNHI' 
! ... A."' IJ • .J.A' IS.O,Nt ""J.n 
0 T 0 ,. 0 f 0 f 

----------------------------------------------------.. ----------~---~-~--.-
A LlIU !l \l I' lUll l f ::t.~ ".6 J.J ... 5 2.~ 1. ~ 2.5 he 
APP~L ftCHTCOLA 2.5 3.8 ~.1 l.r, 2.,. 3,ft 2.0 2.'1 
~T<;~.Pr.K 2.7 ~.'l 3." ".7 2.0 2. S t.~ 1!.1 

BLUE ~Tt.l ?O 3.2 2.1 ~.6 1.6 ~.ft t.ft 2.0 
1I0ST'1'1-1 2.0 1.2 2.2 3.6 1.? l!.l l.~ 1.8 
1100\Hl<;VILLE 1.'1 3." 2." 3.'l 1.1 :J.G 1.~ 2<.3 

CAPE I-lATTEI>A<; .1.0 ".3 2.'1 ... 3 2.~ 3.J 1. 'I 2.7 
CAPTI10U 2. J 3.5 2.r. ~.1\ 1 • ., ~.1 1." 1.'1 
C~"Uf<;TOM 2.2 3.5 1.'l 1.4 tt' 2.'1 t.S 2.~ 

C'1lll"Or A 2.2 1.4 2.~ ... 2 2.1 2. 'I 1.5 2.2 
Dnn~f CITY 2.lI ... 0 3.2 It.r; 2.1 3.5 2.1 2.~ 

E"L P'-so :!.6 ... 8 3.~ ..... 2.'1 3.8 2. & 1." 
EL ,. 3.1 r..~ 3.2 ".5 2.8 3. r, z.o 2.7 
FORT WO!>TH 2.5 3.8 2.~ ... 1 2.3 3.1 1.11 2.0 
r,oHT fALLS 2.2 3.5 2.'1 ... 2 t.1 2. It 1.1 1.7 

UW:E r.HAPLFS 2.1 ~.s 1.'1 l.e. 1.7 2. 'I 1.ft 2.3 
M~nIS!)N 2.0; J.'l '!.D ..... 1.~ 2. & 1.& ?2 
M£nl'!'Ipn :1.3 3.7 3.f> ... ~ 1."1 2. ~ .8 1.; 

MUI1Y 2.3 3.7 1.'l ~.~ 2,0 3.2 2.1 J.2 
N~<;'wrlLf 2.1 3.3 2.2 ~.T 1.7 2.7 1.2 1.'! 
NEil V!'l~K 1.'! 3.1 1.'! , ... 1.& 2.ft 1.2 1.'1 

n~~"1'" 2.S 3.7 :1.0 ... 3 2.1 2.9 1.7 2.4 
P"IOENTX 3." 4.6 3.1 ... ; 2.& 3.& 2.3 1.1 
sa~Ta >tA!>lA 3.& ".8 ".0 <;.2 J.O 3.8 2.0 2.R 

So UTlE 2.1 1." 3 ... ...7 1.3 2.1 .& 1.1 
WaS~HIGTON,n~ 2.1 J." 2.3 1.1' 1.8 2.7 1.5 2.2 

." 



nXEO SURFACE . -. 
TIlf • "'Glf: 75 n A ZIMllTH ANGLE -!\O n 

-- ~---- .. ----------------.---.-------- --.- .. --------------. ------ ------. ---.-
Sl"U",r; SUMMER FAll WI"'TER 
IM,A,"" IJ, .. ,Al (S. O. "', ID,J,n 
0 T n f 0 r 0 r 

-------------------------------------.----------------------.--------------
AL AllQUERflUE 3.5 4.1 3.3 4.5 3.5 4 ... 3.2 ".0 
APl'UACHICDlA 2.6 ].9 2,2 3.5 2.8 3.~ 2.5 3.4 
R I SM A PC I( 3.0 ... 2 3.5 ".1 2.5 3.2 2.2 2.7 

ALIJE ~Ill 2.i! 3." 2.2 3.6 1.9 2.7 1.8 2.4 
~OST t'fN 2.2 3 ... 2.2 3.7 1.9 2.7 1.6 2.2 
MnI4NSV!LLE 1.9 3.4 2.3 3.1 2.0 3.2 1.6 2.6 

CAl'E HATTERAS 3.1 4.It ?q ... 2 2.8 3.8 2." 3.2 
CARIBOU 2.6 3.8 2.5 3.9 1.7 2.1t 1.'1 2.It 
eli A~L ESTON 2.1t 3.6 1.9 3.3 2.2 3.3 2. G 2.11 

COlllMIlIA 2 ... 3.6 2.8 4.2 2.5 3./0 2.0 2.6 
DOnG!: CITY 3.0 ".2 3.2 4.5 3.2 ".1 2.1 3." 
H l>.~O 3.8 It.9 3.2 ... 3 3.4 4.3 3.3 It.o 

ELY '!.l 4.6 3.2 ... 5 3 ... 4.2 2.1 3." 
FORT WORTH 2.6 3.9 2.1 ".0 2.1 3.7 2.3 3.1 
r.~HT FALLS 2.5 3.7 3.1 ".~ 2.1 2.'1 1.5 2.1 

LAKE CHARLES 2.1 3.5 1.e 3.3 2.0 3.2 1.8 2.1 
MAnrSON 2. e 4.1 3.1 ".5 2.2 3.0 2.1 2.1 
MEOFOl>n 2.5 3.9 3.1 ... '1 2.3 3.2 1.0 1.1 

MIA~Y 2.3 3.7 1.!! 3.2 2.3 3.5 2.& ~.6 

NA SHV tLLF 2.2 3.4 2.2 3.1 2.1 3.a 1.6 2.3 
NEil YORK 2.0 3.2 2.0 3 ... 1.'1 2.7 1.6 2.2 

014 Ali. 2.7 3.9 3.0 ".4 2.5 3.3 2.2 2.9 
PH OEtH X 3.1 ".1 3.2 4." ~.1 /0.1 z. 'I ~.7 

SUIU "A!H~ 3.1 ".'! 3.9 5.1 3.5 4.4 2.6 3." 
SEIfTlE 2.3 3.6 3.4 4.8 1.6 2 ... .8 1.3 
WAS~tNGTON,I)l'l 2.3 3.6 ~.3 3.6 2.2 3.1 1.'1 2.6 

" 
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. ~ , 
FIXED SURFACE 

TILT ANGLE 7<; 1) UYMUTfi ANGLE -.. ~ n 

--~-----------------------------------------------------------------------~ SPRII>IG SUM"E!? FALL WnHEI! 
IM,A,"' IJ,J,AI IS, 0, "II (1)'J,n 
n T [) .,. [) r n T 

------------~-------------------------------------------------------------

A l8!J QU EI!QUE 3.6 4.ft ~.2 " ... J.g ... ~ 3.9 1<.6 
ApPAL aCHICOLA ?& 3.'1 2.0 3." 3.1 ".1 2.9 3.8 
RISMaQCK 3.2 ".3 3.4 ".1 3.0 3.7 2.1 3.3 

I1lUE HILL 2.3 "3.5 2.1 3.6 2.2 l.t 2.3 l.g 
AOSHfN 2.3 3.5 2.2 3.fi 2.2 3.0 2.0 2.& 
R~()HHSVILLE 1.'1 3." 2.t l.S 2.2 !.r. 1.'1 z.g 
caPE MATTtRA'> ~.~ 4.5 ?.6 ... 1 3.2 ".1 3.D 3,1 
CARInou 2~7 4.0 2.5 3.~ 1.9 2.7 2 ... 3.0 
C>lA~LESrON 2." ~.7 1.~ '!.! 2.& "3.6 2." 3.2 

COLIJKlH A 2." 3.7 2.1 It.1 2.'1 '3.1 2 ... 3.t 
OtlOGE' CITY 3.0 ".2 3.1 It.3 3.& ... 5 3." 4.0 
El Pl\~O 3.~ 4.9 3.0 10.1 1.8 4.7 3.9 ".7 

ELY 3.4 ".7 3.1 ... It 1.'1 ".7 3.3 ... 0 
FORT WORTH 2.7 3.g 2.6 ~.'1 3.0 ... a 2.8 3.5 
GREH FALLS 2.7 ".0 3.1 't.~ 2.5 3.3 2.0 2.5 

LAKE CHAPL!''> 2.1 3.5 1.1 3.? 2.3 3 •• 2.1 3.0 
MA'It SON 2.'1 1<.2 3.0 4." 2.5 3.3 ~.o 1.2 
MEOFOQQ 2.7 I<.C 1.6 ... ~ 2.6 3.5 1. Z 1.g 

MUMY 2.3 1.1 1.6 3.1 2.& 3.8 3.1 ... 1 
NAS,.VTLLE 2.2 3.'5 2.1 3.6 2.4 3.~ 1.9 2.6 
NEW YORK 2.1 3.4 1.9 3." Z.2 3.1 2.D 2.1\ 

0",.,.1\ 2.7 ... ~ 2.9 4.] 2.9 '3.7 2.8 ~ ... 
PfiOEH 1)( 3.7 ... ~ J.D 4.2 3.5 1+.5 3.5 ... 3 
SlllTII MARIA 3.8 5.0 3.1 4.8 3.9 ... ~ 3.2 3.9 

SEATTlE 2.e; 3.1 3.1 ".7 1.9 2.7 1.0 1.5 
W~Sl1H'GTON,IJC 2.4 '3'.7 2.1 '3.7 2.5 3.5 2." 1.1 

.. 

" 
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FI)(ED SURF liCE ' .. 
TILT ANGLE 7'5 n AZIMUTH ANGLE -~O n 

--~---------~--------------------------------------------------------------S""ING :=;UM"ER nLl WINTfP 
IM.A~H' (J .... A) IS,O,NI (o,J,n 
0 T I) T 0 r 0 T 

--~------------------------------------------------------------------------

Al au qUf.:RQUf: 3.6 4.8 2.9 4.1 4.4 5.3 4.; '5.3 
lP"AlACHTC'OlA 2.e. 3.~ 1.~ 1.2 3.4 4." 3.3 4.2 
I1!SHl"CK 3.3 ".S 3.3 ... 6 1.3 4.1 3.2 3.8 

!1LUE HILL 2." 3.6 2.1 3.S 2.5 3.3 2.& 3.3 
!lO<;T(l~ 2.4 3.6 2.1 3.S 2." 3.2 2." 3.0 
R~ I)W N<; V ILL'E 1.8 3.3 1.~ '3.2 2.4 3. & 2.1 3.2 

CAPE tlA TTPPA <; 3.1 4.4 2.6 1.9 3.5 4.<; 3.r. 4,2 
CARI!lOU 2.9 4.1 2." 3.8 2.2 2.9 2.9 3.1< 
CH.~lESTI)N 2.1< 3.7 1.7 3.1 2.9 3.9 2.8 3.6 

r;'UM8IA 2.'5 3.7 2.& 4.0 J.l ... 0 2.11 J.5 
DODGE CIn 3.0 ... 2 2.9 4.1 4.0 ... 9 3.9 '+.6 
EL P 1\"<;0 3.7 4.8 2.7 3.11 4.1 5.1 4.5 5.3 

ELY 3.5 4.11 2.'1 4.2 ... 3 5.2 1.9 It.f, 
FORT IIORTH 2.6 3.9 2.3 3.6 3.2 4.2 3.2 4.0 
G~f.:AT "ALLS 2.9 4.1 3.0 ... 3 2.9 3.& 2.3 2.9 

LAKE CHA"Lf:S 2.1 l.S 1.S 3.0 2.5 3.& 2.4 ;.1.3 
MilOT SON 3.0 ... 3 2.9 4,3 2.8 3.& 3.1 3,7 
HEOFltOO 2.7 4.0 3.4 4.6 2.9 3.1 1." 2.1 

HUH! 2.2 l.f, 1.5 2.9 2.6 4.a 3.5 ... 5 
NAC;HVTLLE 2.3 3.S 2.0 ~.5 2.7 3.& 2.2 3.0 
NEW YORK 2.2 3." 1.9 3 ... 2.5 3.3 2.3 2.<) 

(1"A~a 2.8 ... 0 2.7 4.1 3.2 ... 0 3.2 3.<) 
PHOENTX 3.& 4.7 2.7 3.9 3.9 ... 8 ".1 10.9 
suna MAQYA 3.7 4.9 3.3 4.5 4.3 S.2 1.7 ".4 

SEaTTl.E 2.5 3.11 3.1 ".5 2.1 2.9 1.2 1.7 
WA Sf! T ~1GTI)N. oc 2.5 ~.7 2.2 3.f, 2.8 3.1 2.8 '11.5 

", 

" 
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F! XED SU~FACE 

TILT ANGLE 75 0 AZIMUTH ANGLE -is 0 

--~-------------------------------------------------------.. --._---.--.----SPRINr. SUI'II'IER FALL WINTER 
(M.A.M' U.J. A' (S.D.Nt CD.J.F, 
!l T (1 f D T 0 T 

_. -- --- --- - - - - ---- .. -- --_ .• - - --- - ----- ___ e. _____ - ______ • _______ - _ ..... __ .. "' ..... __ ... 

Al1\UOIJEROUf 3.6 ".11 2.7 3.g ".7 5.6 5.0 S'7 
Ai>PALACHTCOLA 2.5 1.7 1.0 3.0 3.6 It. 6 3.G It,r; 
ll!s,",a"CK 3.3 4.5 3.2 ".It J.G . ,. ... 1.6 !t.t 

BLUE ~ILL 2.4 3.6 2.D 3." 2.7 3.5 2.g ~,5 

ROSTON 2." 3.6 2.0 3." 2.6 3.1t 2.6 3.2 
R"OWN~VILLE 1.1 3.2 1 • c;. 2.'l 2.5 3.7 Z." 3· ... 

CAPE !-IATrE"AS ~.1 4." 2.3 3.7 3.11 ".7 3.& ... ':> 
CA'URQU 3.0 ".2 2.4 3.7 2.l 3.1 3.2 3.1 
CI-IAPLFSTON 2.It 3.1 1.5 3.0 3.1 It. 1 l.l 3.'1 

COlllM!!!A 2.5 3.7 ?.4 3.8 3.3 It.2 3.1 :'1.1 
00 nGE CIT'\" 3. a 4.2 2.1 1.'l 4.3 5.1 ... 2 It. '1 
EL i>A$O 3.7 ... 8 2.t; 3.6 ..... 5.3 ".'1 5.7 

ElY 3.15 ... 8 2.11 It.l ... 7 5. <; ... 3 5.0 
FnPT WORTH 2.5 3.8 2.1 3." .3." ..... 3.t; It.2 
r.REU FAU:S 3.0 ".2 3.0 ".3 3.1 3.9 2.& 3.1 

L A!(E rHAPLES 2.0 J." 1.3 2.8 2.1 3.11 Z.6 3.5 
MAOlS-ON 3.0 ... 3· 2.8 ".2 3.1 3. '3 3." ... 0 
·MEOFO"!) 2.7 ".0 3.2 ..... 3. ol 3. ~ 1.5 2.~ 

"Y.'H 2.1 3.5 1.3 2.7 ,].0 ... 2 3.8 ".8 
NAS~V tLt.E 2.2 3.5 1.6 1.It 2.9 11.8 2. <; 3.2 
NEil YOQK 2.2 ~.5 1.8 J.l 2.1 3.5 2.5 3.1 

O·~A~Q 2.7 ... ~ 2.5 3.9 3 ... 4.2 3.5 4.2 
"HOE In l( 3.6 ... 7 2 ... 3.6 ... 2 5.1 ..... 5.2 
<;4MU MAoIA 3.6 ".8 2.g ".1 ... 5 5 ... ... 0 ... 8 

5EATTU' 2.5 3.8 3.0 4.3 2.2 3.0 1.3 1.8 
WASHfNr.TON.OC 2.15 '3'." 2.1 3.5 1.0 3. 9 1.0 3.1 

" 
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FIXEO SU~FACE .. , 

TILT ANGL!: 75 I} AZI ,",UTfi ANGLE 0 0 

----------------------------------.------.------------.----------~---------
SPRING SUMME~ FALL WINTE~ 
(M,A,MI (J,J, AI IS,n,NI (D,J,n 
0 T 0 T 0 T D ,. 

--~---------------------------------------------------------------.--------

A L "11 ()\lfRQUF 3.6 4.lI 2.7 3.'1 4.8 5.7 5.1 5.'1 
AP!>ALftCHIC'OLA 2.4 J.7 1.6 2.'1 3.7 4.7 3.7 4.6 
In S'"'ftRCK 3.4 4.6 3.1 4.1t 3.ft 1t.5 3.7 1t.2 

!l L liE 14 ILL 2.5 3.7 1.'1 3.It 2.8 ~.6 J. a 3.6 
RO~T !IN 2.5 J.7 2.0 3.It 2.7 3.5 2.7 3.l 
~'HI\lN~VILLf 1.7 3.1 1.4 2.8 2.6 3.'1 2.5 3.5 

CAPE l-lATTERAS "3.0 4.3 2.2 3.6 3.8 It. 8 3.'! 1t.6 
CARIAf1U 3.0 It.3 2.3 3.7 2.It 3.2 3.3 3.'1 
CHA~L!;"STON 2.5 3.7 1.5 3.0 l.2 It. 2 3.2 4.0 

GOLll""!A 2.5 l.7 2.3 ~.7 3.1t It. 3 3.2 ~." 
[JonG!;" CITY 3.0 4.2 2.6 ~.!I 4.3 5.2 It.3 5.0 
fL PASO 3.7 ".8 2.3 3.5 It.? 5.5 5.1 5.'1 

ELY 3.6 It. 'I 2.e 4.1 It.'! 5.7 It.S 5.2 
FORT }fORTH 2.5 3.7 2.0 3.3 3.5 4.5 3.5 4.3 
GREAT FALLS J.l 4.3 3.0 4.3 3.2 <t. a 2.7 J.2 

UICE CHAI?LES 2.0 3 ... 1.3 2.A 2.8 3.9 2.7 3.6 
I'AD!SON 3.0 4.3 2.7 1t.1 '3. 2 ... 3 3.5 ".1 
"EOF!'RO 2.1 It.O 3.2 ".3 l.a 3.'1 1.5 2.2 

"III'41 2.1 3.5 1.2 2.7 3.2 ".3 3.'1 5.0 
NA<;HVILLE 2.2 1.5 1.8 3.3 3.0 J.'1 2.5 3.3 
NEW vnRK 2.~ 3.5 1.~ 3.3 2.7 3.& 2.5 3.1 

O~.~. 2.7 4.0 2." 3.8 1.S 1t.3 3.& ".3 
F'~ tlE M f)( 3." ... 7 2.3 3.~ 4.3 5.2 1t.5 '5.3 
SAitTa MA"IA 3.5 4,7 2.1', 3.R 1t.5 ~.,. 1t.1 ".'1 

SEATTLE 2.5 3.7 2.8 It.2 2.3 3.1 103 1.A 
WaSI1IMGTON. DC 2.6 l.1I 2.0 3.5 3.1 ".0 3.1 3.tI 

" 

>, 
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nlCEO SUI!.FACE 

Tnl" ANGLE 7~ 0 AZIl'IUTH ANGLE 15 n 

-----------------------_.-.- .... ---. --------- --------------------- --.---- -----
SPIUNr, <;U~MEIl' FALL WINT".P 

01, A, "" (J,J,A' IS,",N' (O.J.F, 
0 T 0 l' n T 0 T 

-- ..,----------------'-------------- ---- -------------------.------------- -- -_ ... 

A L Bll QUEI!Ollf. 3.7 5.0 2.'1 ".1 ".tI 5.7 0;.0 5.1 
AI'PAL/ICHICOLA 2.5 3.7 1.1 3.1 3.& ... G 3.5 ..... 
BIS.M~"CK 3.4 ... 6 3.2 ... ~ ~.8 ... s 3.& 1,.1 

BLUE \-I ILL 2.5 3.7 Z.O 3." 2.8 3.G 2.'1 3.0; 
BOSTON 2.5 3.1 2.1 3.5 2. & 3.5 2.& 3.2 
I\~Olf"SVILLE 1.1 3.2 1.0 3.0 2.1 3. 'I ~.lt ];0; 

C~ !>E HA TTEI!."S 3.a 4.3 2.1 .J.1 3.7 ".7 3.7 4.5 
C~l!.rBOU 3.1 ".3 2.4 3.8 2 ... 3.1 3.2 3.8 
C~"I!.Lf.STON 2.5 !.~ 1.7 3.2 3.2 ".2 J.1 3.'1 

COLU,",'HA 2.5 3.1 2 ... 3.1 3.3 ".1 1.1 :'!.1 
OODr.E ern 3.n ".2 2.1 1.'1 ".2 5.1 ... 2 ... 8 
EL PA"O 3.8 4.<1 2.<; 3.7 ... 5 5." <;.0 S.t! 

ELY 3.7 5.0 3.1 ".3 ... 8 5. " ... It 5.1 
F01>T WORTI+ 2.4 3.7 2.1 3 ... 3 ... ..... 3." 4.2 
G~fH FALLS 3.2 4.4 3.2 4.4 3.2 4.a 2.6 3.1 

LAICE CHARLfS 2.1 ~.r; 1.4 2.'1 2.8 3.'1 2.6 ~.5 
MAOrSryN 3.0 4.3 2.11 4.2 3.1 3.9 3.3 ".0 
"En"lI"'O 2.7 ... 0 3.2 ... 4 2.'1 3.8 1." 2.1 

HU~t 2.2 3.6 1 ... 2.q ·J.2 ".3 3.'1 4.'1 
NASHVILLE 2.1 3.5 t.'! 3.1t 2.9 3.9 2.5 3.2 
NEM YO?K 2.J 3.5 1. .. 3.3 2.1 3.5 2 ... 3.0 

011 A~ a 2.8 ".0 2.e; 1.8 3.4 4.2 3.~ It.? 
PHOEMrx 3.1 ".8 2 ... 3.6 4.2 5.1 4.4 <;.2 
SlllH "'A~IA 3.4 4.6 2.5 3.1 ... 2 5.1 ... 0 4.8 

SElTn E 2 ... ~.1 2.1 4.1 2.2 3. a 1.3 1.8 
WAS~INGTON,!)I) 2.6 3.R 2.0 1.5 3.0 3.9 3.U 3.7 

.-
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FIX'!':O SURFACE 

TILT ANGLE 15 0 AlI"UTH AN GtE lQ n 

--1------------------------------------------------------------------------
SPPtNG SU"HE~ FALL WIIHFP 
PI, A. I'l' !J • .J. '1 (S.O,NI (O,J,n 
0 T 0 T 0 T 0 "l' 

---------------------------------------------------------------------------
~L RUOUI':I>QlJE 3.9 S.t 3.3 10.5 10.5 S.Io 4.6 C;.~ 

APPALACHrCOLA 2.6 3.11 Z.D 3.4 3.4 ..... ',"2 4.1 
"'l S~ AI>,CK 3.4 ".6 3.4 4.& 3.& 4.J 3.3 3.8 

!lL IfE 1-lILL 2.0; 3.7 2.1 3.5 2.6 3." 2.1 3.3 
nn5TON 2.5 ~.1 2.2 3.6 2.5 3.3 2.10 3.0 
MOI1lN'SVtLLf. 1.6 3.3 1.'1 1.3 2.6 3.6 2.3 3.3 

CAPE 1-lATTEI>A<; 3.1 ,4.3 2.6 3.9 3.5 4.10 3." 4.2 
CA~l!IOU 3.0 ... 3 2.5 3.'1 2.2 3.0 3.9 3.5 
Cf1 IIU ES rON 2.& ~.1I 1.'1 J ... 3.il ...0 2.'1 3.7 

CDlIH!I1U 2.5 3.7 2.5 1.9 l.D 3.'1 2.ft 3." 
nnnGI': CITY 3.0 ".2 2.8 ".1 3.'1 4.R 3.8 ..... 
EL P 11'<; 0 3.'1 5.0 2.9 ' 4.0 ".3 5.2 10.& 5." 
ELY 3.8 '5.1 3.4 4.7 ".6 5.ft It.O ".7 
FOI>T WOIHH 2.5 3.7 2.3 3.1 3.2 4.1 3.1 3.'1 
G~t=:AT FALLS 3.2 ..... 3.3 ".6 3.0 3.8 2.3 2.'1 

LAICE CHAo,LEo; 2.2 ~.6 1.7 3.2 2.7 3.' 2.3 3.2 
HAotSON 3.0 ... 3 3.0 4.4 2.'1 3.7 3.0 3.6 
ME!lFOl>n 2.6 .l.9 3.4 4.6 2.7 3.6 1.3 1.'1 

MUHf 2." 3.11 1.7 3.2 3.0 4.2 3.& 4.6 
NASf1VTLLE 2.3 3.6 2.1 3.& 2.8 3.7 Z.3 3.0 
NIO" YORK 2.3 3.<; 1.Q 3.3 2.5 3.\ 2.1 2.e 

O~IIHI\ 2.e ".0 2.6 4.0 3.2 4.0 3.2 3.'1 
PHOENIX 3.8 4.'1 2.1 3.Q 4.0 4.'1 4.0 4.8 
Slt4T1I MaotA 3." ".6 2.6 3.1 3.9 ... 7 3.6 ... ,. 
o;nr Tt I': 2.3 3.6 2.1 It .1 2.0 2.8 1.1 1.7 
WASIH~IGTON.OC 2.& 3.11 2.1 3.& 2.~ 3.7 2.7 3.4 

" 

-. 
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Ft)(1:0 SUP!FACE 

TILT ANGU' 75 Il AZIMUTH ANGt.E 105 Il 

... -~- --_._------. ----- ------ .. -----------------------------.- __ "'" --------.... ---_ .. 
SP"'ING SUHI'IE~ FALL WI'" H:I> 
(M.A,Ht !J • .J. A1 IS. O. HI In. J, n 
n T n T 0 T n f 

------------------------------------------~------------------ .. ----------.. -
A L RIHl'llERflUE 4.0 5.2 3.6 4.g 10.1 5. Q ... 0 4.1 
API>AL ACHICOLA 2.6 3.9 2.3 3.6 3.1 10.1 2.!! 3.1 
RI SMt.'RCK 3.3 4.5 3.5 ... !! 3.2 It. 0 Z.!I 3.~ 

BLUE t!ILL 2.5 3.7 2.1 3.6 2.10 3.~ 2:.3 2.9 
BIlSTlnl 2.5 3.1' 2.1 3.1' 2.Z 3.1 ~.D 2 .... 
R~I)I4N~V!LLf 1.~ ~.3 2.2' 3.6 2. , 3.1 2.0 3.1 

CAPE t!ATH'RA S 3.0 ".3 2.11 4.1 3.2 It. L 2.9 3.7 
CARIBOU 3.0 4.2 2.5 ~.q 2.0 2.8 ~.5 3.1 
CHULfSTON 2.6 3.9 2.1 3.6 2.11 3.8 2.5 3.3 

COLUMIIIA 2.5 3.1' 2.6 4.0 2.1 3.6 2." 3.ll 
nOOGE CITY 2.Q ".1 3.0 4.2 3.'l ..... 3.2 3.'l 
EL PI'''O 4.0 5.2 3.2 4." 3,Q ".9 4.0 4.A 

ELY 3.'l <;.1 3.11 5.1 10.2 S.B 3.5 10.2 
FORT IiIORTH 2.4 3.7 2.6 3.'1 2.9 3.9 Z.7 3.5 
GREAT FALLS 3.1 ... ~ 3.4 ... 7 2.7 3 ... 2.0 2.5 

LAKE CI-fARLES 2.2 3.f> 2.11 ~.s 2.5 3. " 2.0 2.9 
MAllISON ~.o 4.3 3.1 10.5 2.7 3.5 Z.6 3.2 
MEOFORO 2.S l.q 3.5 ... 7 2.ft 3.3 1.0 1.7 

MIIIM! 2,5 ~.q 2.0 J.5 2.9 4.1 3.2 4.2 
NAS~V"LLE 2.3 3.6 2.2 3.7 z.s 3.5 2.0 2.1 
NEW Y(lRK 2.2 3.5 1.9 J." 2.3 3.1 1.8 2." 
OP'IIIf'll 2.8 1+.0 2.1 4.1 2.8 3.7 2.8 3." 
PHf)EN!X 3.9 5. 0 3.0 ... 2 3.6 4.& 3.5 4.3 
SAitTA ~ARIA 3.3 ... 5 2.6 1.~ 1.4 It. 3 3.1 3.'l 

SEATTLE 2.2 3.5 2.1' 4.1 1.~ 2.6 1.0 t.t; 
IU SH ttlG TON. 01) 2.5 3.8 2.2 1.1' 2.5 3 ... 2.3 3.0 

" 
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nXEO SUl'rACE 

'TIL T ANGLE 7; {) AZIMUTH ANGLE 6D 0 

, " 

--~---------------------------------~-----------------.--------------------SPP!NG SU "''ME I!: FALL wt"l Tf.:I~ 
Hi.A.Ml fJ,.J.Al IS.O,NI fO, J, n 
0 T n T n T 0 T 

--.,--------------------------------------------------------_.---------------
AlllUQUEPQUE 4.0 5.2 3.'1 5.0 3.7 4.& 3.3 4.0 
Al>pAUCHICOLA 2.6 3.'1 2.4 3.ft 2.8 3.8 2.3 3.2 
BtSMAY>CK 3.2 4.4 3.6 4.8 2.8 3.& 2.2 2.7 

BL liE ll!ll 2.4 3.6 2.2 3.6 2.1 2.'1 1. ~ 2." 
R'lSTO'N 2.4 ~.6 2.1 l.8 2.0 2.8 1.& 2.2 
B~OIlNSVIlLE 1.'1 3.4 2.5 "J.9 2 ... 3.6 1.8 2.8 

CAPE HATTE!>AS 3.0 ... 3 l.'1 4.2 2.8 3.7 2." 1.2 
CAPIBOU 2.8 ".0 2.6 3.9 1.7 2.5 2.0 2.6 
CI1ARLFSTON 2.6 3.8 2.2 3.7 2.5 1.5 2.1 2.'1 

C~UJMllTA 2.4 3.6 2.1 4.1 2 ... 3.2 1.9 2.6 
[)!l nCo E CITY 2.8 4.0 3.1 ... ~ 3.1 3.9 2.6 J.l 
H J>a~o ".1 <;.2 3.5 10.6 3.5 4.5 3." 4.2 

ElV 3.8 5.1 4.0 5.3 1.7 4.5 2.1l 3.5 
FOpT "ORT~ 2 ... 3.7 2.7 4.1 2.5 3.5 2.2 3.D 
GI!:EH FALL'S 2.9 ".2 3.e; ".11 2.3 ~.1 1.6 2.1 

lUCE C HAPL fS 2.2 3.7 2.2 3.7 2.3 3.4 1.7 2.6 
MAntsoN 2.9 4.2 3.2 4.6 2.3 3.1 2.1 2.7 
"'EOI'IlPD 2.4 3.7 3 .0 ".7 2.1 2.'1 .Il 1.e; 

MIft"'Y 2.£> 10.0 2.3 3.7 2.6 3.8 2.8 3.f\ 
NASI1VYlLE 2.3 3.5 2.3 3.8 2.2 3.2 1.6 2.:' 
NEil YOPj( 2.1 3." 1.'1 3.4 2.0 2.6 1.4 2.0 

MAIn 2.7 3.9 2.~ 4.1 2.5 3.3 2.3 2.9 
P~DENTX ~.9 5.0 3.1 ".3 3.2 ... 2 2.Q 3.7 
SANU MADIA 3.2 ".4 2.6 l.~ 2.9 3. ~ 2.6 3.3 

Sf' ATTl!:: 2.0 3.3 2.7 ".1 1.5 2.3 .ft 1.3 
WASHtNGTON,OO 2." 3.7 2.3 l.7 2.2 3.1 1.9 2.5 

" 
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F! XED SUI>FACf 

TtLT ANGLE 75 11 II 7T,..UTH ANGLE 75 I] 

--~------------------------------------------------------------------------SPRING SU"'''EP FALL WIN fFP 
1'"A ,,.., IJ,J, A1 IS,O,NI ITl,J.n 
11 T n T 0 f !) T 

--~-------------------------------------------------------------------------

A l'ltJll11ERI1U£ 3.8 5.0 ".0 5.2 3.1 It.O 2.& 3.3 
APlIALACHICOU 2.5 3.11 ?e; 'r.9 2 ... 3 ... 1.11 2.1 
RISMAf?CK 2.9 ".1 "3 .e; 4.ft 2.3 3.1 1.& 2.2 

BLIJE lULL 2.2 3.4 2.1 3.6 1.7 2.6 1 ... 2.0 
BOSTON 2.2 3.4 2.3 3.7 1.6 2 ... 1.2 1.8 
RQOMIISVILLE 1.9 3.4 2.1> ... 0 2.1 3.1 1.5 2;5 

r.~ P1:: !lATTER AS 2.11 ... 1 ?q ... J 2 ... 3.3 1.9 2.6 
CARIRI)U 2.6 ~.8 2.4 l.1I 1.4 2.2 1.5 2.1 
CHftU'!'STOI( 2.4 ~.T 2.3 3.8 2.1 3.1 1.6 2.4 

CTlLLJII!ltA 2.2 3.5 2 .7 4.0 1.9 2. S 1.4 2.1 
OOOG£ CITy 2.7 l.9 3.a 4.J 2.& 3 ... 2.0 ?T 
EL PIISO 4.0 5.1 3.1> ... 7 !.1 4.D 2.7 3.5 

ELY 3. F- ... 9 ".1 5." 3.1 3.9 2.2 2." 
FORT lIORTH 2.3 3.6 2.e ".1 2.2 3.2 1. II 2.5 
G~EH FALLS 2.7 1.'3 3 ... ".'1' 1.9 Z.O 1.1 1.7 

LAKE CHAI>L£~ 2.2 3.6 2.1 3.8 2.0 ~.1 1.3 2.2 
MAOIS'"'' 2.6 It.D 3.1 ".e; 1.9 2.7 1.& 2.2 
MEllFmm 2.2 3.5 3.5 4.7 1.7 2.0 .0 1.3 

M r ftM t 2.0 It.O 2." ~.9 2.3 1.5 2.3 3.3 
NA~VYLLE 2.2 3." 2.3 1.8 1.9 2.'1 1.3 2.0 
NEil YOqK 2.0 3.2 1.~ 3.3 1.6 2.5 1.G 1.1 

O~A"~' ?5 J.e 2.7 4.1 2.1 2.'1 1.7 2." 
Pli0E1HX 3.1\ It.'! 1.2 It." 2.7 3.7 2.2 3.0 
SAIITII' MA~IA 3.0 ".2 2.5 3.7 2." 3.2 2.0 2.7 

SEATTLE 1.6 3.1 2.fi It.O 1.2 2.0 .& 1.1 
W~SIiTNGTOII,O() 2.3 3.5 2.2 1.7 1.11 2.7 t." l.1 

.' 

,> 
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FUED SU~F ACE 

TUT ANGLE -71; 0 lZII!UTH ANGLE '18 0 
, . 

--~------------------------------------------------------------------------SPPING SUH"E~ FALL HINTfp 
IM,A,Ml !J .... Al (S. n. Nl (0, J.n 
n T !'! T 0 T 0 T 

---------------------------------------------------------------------.-----
A L IlIJ tlllERQIJE 3.5 ... ~ "3.9 5.1 2.& 3.5 1.'! 2.6 
ADPAL ACHTCOLA 2." 3.6 2.5 3.'l Z.B 3.0 1 ... 2.3 
RtSMAPCl( 2.6 3.8 3.3 ... 6 1.8 2.& 1.1 1.6 

flL UE HILL 2.0 3.2 Z.O 3." 1.4 2.2 .'! 1.6 
llOSnn! 2.0 3.2 2.2 3.& 1.3 2.1 .S 1." 
""n~~'WILLE 1.a 3.3 2.7 ".1 1.8 3.1 1.1 2.2 

CAPE ~An£fHS ?6 ~.'l 2.8 ".2 1.9 2.8 1.3 201 
CARIBOU 2.2 3.5 2.3 3.1 1.1 1. ') 1.0 1.6 
CflARL!'"STON 2.3 3.5 2.3 3.7 1.7 2.7 1.2 2.0 

COLIJMBtA 2.0 3.2 2.5 3.9 1.5 2 ... 1.0 1.7 
DODGE r,tTy 2." 3.6 2.g ... 1 2.1 2.~ 1.ft 2.1 
n PA~O 3.7 ".8 3.6 ".7 2.5 3.5 2.1 2.~ 

fLv 3.3 ".6 ".0 5.3 2.5 3.3 1.5 2.3 
FORT WIJRTf+ 2.1 3." Z.lI ".1 1.8 2.8 1.3 2.1 
G~E. T FALLS 2.1 3.6 3.2 4.5 1 ... 2.2 .7 1.3 

L~KE CHAR.LES 2.1 3.5 2.3 3.S 1.7 2.8 1.0 1.'! 
MAnISON 2.4 3.7 3.D 4.4 1.5 2.3 1.1 1.7 
MEOFOPO 1.'1 3.2 3.3 4.5 1.3 2.2 ... 101 

MIAIH 2." 3.8 2.5 J.g 2.0 3.2 1.8 2.8 
NASHVILLE 2.0 3.2 2.3 3.8 1.5 2.5 .'1 1.6 
NEW Ynl!l( 1.8 3.0 1.7 "3.2 1.3 2.1 .7 1.3 

O'U~~' 2.l 3.5 2.& ... 0 1.6 2.5 1.2 1.Q 
P'40EN TX 3.15 ".6 3.2 ..... 2.2 3.~ 1.& 2 ... 
SA IlTa MARI~ 2.7 3.Q 2.4 3.& 1.8 2.7 1." 2.2 

SEUTLE 1.r. 2.Q 2." 3.8 .q 1.7 ... .'1 
HAS~INGTON,1l0 2.0 3.~ 2.1 3.6 1." 2. ~ 1.0 1.6 

", 

" 

84 



Ftx1::1l SUltFACE 

TILT ANGLI=' 60 1) AZII1UTH ANGLE -u D 

--------------------------------------.--------------------------------~~--
S~ING SU"MI='~ FALl WI~Tt:" 
II4.A.111 IJ • .J.AI (S,O,NI HI, J. '" 
Il T 1) T 0 T n T 

------------------------------------------------------ --------~---~-.---.--

AL BIJ IJlJ E R t) UE 3.3 5.1 4.1 ~.4 2.11 3.11 2.1 2.~ 
apPAl aCHICOUf 3.0 ".3 2.9 4.3 2.4 1.5 1.8 2.11 
AI~Ma:oCK 2.8 ".1 3.8 5.2 1.8 2.6 1.2 1.~ 

IlLIlE ~ILL 2.1 3." 2.5 4.0 1.5 2,3 1.1 1.7 
Aosn~N 2.1 3 ... Z.? ".1 1.4 2.3 1.0 1.& 
R~O)llNSVILLE 2.3 3.9 3.1 4.1 1.11 1.1 1.2 2;3 

CAPE l46TTERAS 3 ... 4.1 3.6 5.0 2.3 3.3 1.6 2 ... 
CUJROU 2.1 3.1 2.1 4.2 1.2 2.0 1.0 1.6 
C,.IIPLESTON 2." 3.1l 2.4 4.0 1.8 2.1l 1.3 ~.2 

C~LUMBlA 2.4 3.7 3.3 ".8 ?O 2.9 t.2 1.'1 
(lOnGE CITY 3.1 4." 3.8 5.1 2. S 3. It 1.1 e.? 
EL p II'S I) 4.2 5.4 4.1 5.3 2.'1 3.'1 2.3 3.1 

ELY 3.4 4.7 3.8 5.2 2.6 J.5 1.1 2." 
FDIU 'M Ol'TH 2.9 4.2 3,? 4.9 2.2 3.3 1. & 2." 
G~f.aT FALLS 2.3 3.6 3.3 ".1 1.5 2.3 .11 1." 
L Al(E r.HAPLE<; 2.4 ~.q 2.4 ... 0 1.1 3.0 1.3 2.3 
MAIlIS!'N 2.7 4.1 3.5 5.n 1.& l'.5 1.2 1.'1 
MEoqn>1) 2.S 3.9 4.2 5.5 1.11 2.7 .6 1." 

l.q II"I! 2.8 ".2 2.'5 4.0 2.1 3. It 2.0 3.1 
NASHVTlLE 2.~ ~.6 2.7 ... 3 1.7 2.7 1.0 1.8 
N~M YORK 2.0 3.3 2.3 3.8 1.t; 2.4 1.0 1.7 

OI'lAHa ?7 ".0 3.5 ... q 1.Q 2.8 1." 2.1 
PHOEN TX ".0 5.2 ".0 5.3 2.& 3.& ~.D ?R 
Sl'lTA MAIH A 4.0 5.3 ... s 6.1 2.Q 3.8 1.7 2.~ 

SEATTl£ 2. ? 3.6 3.8 5.2 1.2 2. a ... 1.0 
WASH1NGTON.nr. 2.1 3.1 2.7 4.3 1.1 2.7 1.2 1.'1 

.' 



fIXf:D SUlI1FACE 

TILT ANGLE 60 n A lIMllTH ANGLE -15 n 

------------- ------. -------~ --------------------.. _-----------.. -------.,.. ----
SPRY'IG SUI4M"lI1 FALL WItHEI' 
(M.A."" IJ.J. In IS.O.NI (IJ.J,fI 
0 T n T 0 T n .,. --1--------___________________________________________ -____________________ 

AL RUllUEROUE 4.1 5.4 4.2 5.5 3.4 ..... ~.9 3.7 
APPAL ACHlr:"OLA 3.2 4.5 2.9 4 ... 2.11 3.9 2.3 3.3 
A I SI1 '''''C K .3.z It." ".0 5." 2.3 3.1 1.7 2.3 

ALUE ~ILL 2.4 3.7 2.6 4.2 1.8 2.7 1.5 2.2 
AOSTO'" 2." 3.7 2.7 ... 2 1.8 2.6 1." 2.~ 

R~Olf"SVILLE 2.1t ' ... 0 3.1 4.6 2.1 3.~ 1.5 2.6 

CAPE lolA HF!> A S 3.6 5.0 3.7 5.1 2.8 3.11 2.2 3.0 
CARHIOU 2.7 ... 0 2.9 4.1t 1.5 2.J 1.5 2.1 
C"IULESTO'l 2.8 4.2 2." 4.0 2.3 3.3 1.tI 2.7 

CJLUMPIA 2.7 ".0 3.5 5.0 2.4 3.3 1.7 2." 
DODGE' CITY 3.4 ".7 4.0 5.3 3.1 ... 0 2 ... 3.1 
EL PASO 4.5 5.1 ... 2 5." 3." ..... 3.0 3.8 

ELY 3.7 5.1 3.'1 5.3 3.3 ".1 2.3 3.1 
nRT 1'IOPTfI 3.1 4.5 3.5 ".'1 2.7 3.7 2.1 2.9 
G~EAT FALLS 2.7 ".0 3.6 ... 9 1.9 2.7 1.2 1.~ 

U1(E r:HAPU:S 2.6 4.1 2.4 4.0 2.1 3.3 1.7 2.1\ 
MAnISON 3.0 4." 3.1 5.2 2.1 2.9 1.1 2.4 
"'~nFODIl 2.8 4.2 4.4 5.1 2.2 3.1 .'1 1.6 

HI AM! 2.'1 4.1t 2.5 ".0 2.5 J.7 2.5 J.6 
NAC;f1VILlE 2.5 3.'1 2.8 4." 2.1 3.1 1." 2.2 
NEil YORK 2.3 3.6 2 ... ".0 1.8 2.7 1 ... 2.0 

O"lAHA 3.0 .. ,! 3.6 5.1 2." 3.3 1.'1 2.6 
P~OENTX 4.~ 5.5 ".1 5." 3.2 4.1 2.6 3.5 
surrA MARIA ... 3 5.6 4.9 6.2 3.5 4 ... 2.3 3.1 

~E IITT'-E 2.5 J.g 4.0 5 ... 1.5 2.3 .6 1.2 
wA SH Hlr, TIlN.!l(J 2.6 3.'3 2.'1 ..... 2.1 3.1 1.7 2 ... 

<. 
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· o-
FT Xf'D SU~FACE 

rIlT ANGlf. 1\0 D A 7t !1UTH ANGLE -&0 0 

---------------------------------------------------------------------------
SPRING SUM~fR FALL WINTf:P 
114. A,MI IJ.J,AI IS,O,NI rrJ.J,n 
0 T 0 T 0 f 0 T 

-------------------------------------.-------------------------------------
A L '1tHlUERQUE 4.3 5.& 4.3 5.6 ".0 5.0 ,1. n 4.4 
A"!>AL ACHTCOLA 3.3 4.6 2.'1 4.3 3.2 ".1 2.8 3.~ 

!lIS~.PCK 3.5 4.7 1t.2 5.C; 2.R 3.0 2.3 2.CJ 

I\LUE 'HILL 2.6 ~.'1 2.7 1+.:1 2.2 3.t 2.0 2.6 
111STON 2.6 3.CJ 2.11\ It.l 2.1 3.0 t.8 2.4 
!l~OI!H'5VILlE 2.4 1t.0 3.0 1t.5 2 ... :1.7 t.8 2 .. 'l 

CAPE 'HATTERAS 3.8 5.2 3.7 5.1 3.3 1+.3 ?.7 ~.5 

CARI'H1U 3.ti It. 3 3.0 ... 5 1.8 2.G 2.0 2. ~ 
Cf1.~lESTON 3.0 1t.3 2.5 1t.1 2.0 "3.7 2.3 3.1 

C Cllll 14 III A 2.'1 4.2 3.5 5.0 2.8 3.7 2.1 2.'1 
nOOGE CITY 3.6 4.'3 4.0 5.3 1.6 4.5 1.0 3.7 
EL PASO 4.7 5.'3 1+.1 5.3 3.'1 4.'1 1.7 4.5 

ELY 1+.0 5.3 4.0 5.1t J.8 4.7 2.9 3.7 
FClRf WORTH 3.2 4.6 J.5 4.'1 1.1 It. 1 2.G :-.4-
r;~fA T FALlS 3.0 4.3 3.~ 5.1 '.'.3 3.2 1.6 2.2 

LAKE CHARLES 2.7 1t.2 2.3 1+.0 2." 3. G 2. a 3.0 
MAOISON 3.3 ... 7 3.8 5.3 2 ... 3.1 2.2 2.CJ 
"'EOF UP!) 3.1 ... 5 It.n 5.8 2.6 "3.5 1.1 1.8 

HI_!11 3.0 4.5 2.4 4.0 2.8 ".1 3.0 4.t 
NAS"'YIlLE 2.1 ,+.0 2.~ 4." ~.lt 3. It 1.8 2.<; 
"lEW YO"!K 2.5 ~.8 2.5 4.1 ?2 3.1 1.7 2.4 

O'1A.~ A "3.2 4.5 ~.7 5.1 2.11 :>1.7 2.ft 3.1 
PHOENtX 4.5 5.7 4.1 5.1+ 3.7 4.0 3.3 4.1 
<;AtCU MARIA 4.5 5.~ ,+.g fl.? 4.0 5.0 2.'l ~.7 

SI'ATTlE 2.7 4.1 ".1 <;.<; 1.8 2. £> .8 1.4 
WASH!"IGTON.OO 2.~ 4.2 2.'1 ... 5 2.5 3.5 2.1 2.~ 

.' 



,"UEn SU~FACE 

TIll ANGLE 60 n AZIMUTH ANGLE - .. 5 n 

--------.- ---- -----------------------. -----------------.--------------------
SPRING SUMl'IER FALL WINTE" 
H1,A,MI 1.1,.1. A' IS, O. NI In,J,n 
0 T 0 T 0 ,. () T 

--~-----------------------------------------------------------------------

AL IlUIJUE!;>QUE 4.5 5.8 4.2 ;.5 ... 5 ;.; ".2 s.n 
APPAL ACHICOU\ 3.3 ... 7 2.11 ".3 3.6 ".7 3.1 4.2 
B I Sl1l1'!;>C K 3.7 5.0 4.2 5.6 3.2 4.0 2.8 3.4 

BL liE 1'ltLL ?8 ".1 2.1 4.3 2.5 3 ... 2 ... 3.0 
ROSTUN 2.8 ".0 2.8 4.3 2." 3. J 2.1 2.8 
RqOll ,.SVIllf 2.5 ".1 2.g ...... 2.6 3.~ 2.1 3.2 

CAPE 'HA TTERA'S 4.0 5.3 3.7 5.1 3.1 ".7 3.2 4.0 
CUIROU 3.2 ... 5 3.1 ".5 2.1 Z.9 2.5 3.1 
C""UESTON 3.1 ..... 2." 4.0 3.0 4.1 2.7 3.5 

COLU'"'HA ~.o ".3 3.; 5.0 3.2 ".1 2.& 3.3 
OClOGF crry 3.7 5.0 4.0 5.3 ... 1 5.0 3.5 4.3 
EL P~'SO 4.8 &.0 4.1 5.3 ".4 5." ".3 5.1 

ELY 4.2 ;.5 4.0 5." ..... 5.2 3.5 ... 1 
FORT WOOT" 3.3 ".7 3." 4.11 3." ".5 3.0 3.g 
GQEH FALLS 3.2 4.5 3.9 5.2 2.1 3.& 2.a 2.e. 

LAKE r:HAOLE'S 2.7 ".2 2.3 l.9 2.7 3.9 2." 3.3 
HAoISON 3 ... ".8 3.9 5 ... 2.8 3.e. 2.7 3 ... 
"'EOFORO 3.2 ".e- ... !> 5.8 2.9 3.5 1.3 2.0 

"'rA"l 3.0 4.5 2." 1.9 J.l 4." 1.5 ".!> 
NASHvnlE 2.8 ".1 2.8 ..... 2.7 3. II 2.1 2.g 
NE" YORK 2.6 3.9 2.5 ".1 2.5 3 ... 2.1 2.~ 

D'Ul'!l 3.3 ".6 3.7 5.1 l.Z ".1 Z.9 3.& 
PfiO!:NIX 4.e. 5.11 4.0 5.3 ".1 5.1 3.9 4.7 
SUlfa HAIII A 4.6 5.9 ".8 6.1 ".5 5. It 3." ... 3 

StUTLE z.g ".2 4.1 <;.5 2.1 2. " 1.0 1.6 
WAS·HNGTfJN.nc 3.0 4.3 3.0 ... 5 2.g 3.8 2.5 3.~ 

". 

" 
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fIXED SU~FACE 

TILT ANGl.E ~O 0 H!~llTH ANGLE -31 " 
--~----------------------------------------.--~----~-----------~----.. -.--SPRING <;lJ~IIER FALL IIlNTEI! 

(II,A,HI fJ,J,AI (S.O.Nt ID, J. F1 
0 T 0 T " f Q ,. 

--.--------.----------------------------------.-------------.~---.-.-~.--~. 

A L "ll lllJE1'!1) u€ 4.n c;.'l 4.2 <; ... ".'l ~.9 It. II ".6 
~pp~L~CHtCOLa 3.4 ... 7 2.7 ".2 3.9 5.a ''I. f> ... f! 
AIS,IUI>CK J.q 5.1 ".2 <;.6 't.6 ... \ 1.S ~.8 

BLIlE HILL 2.CI ".2 2.7 ".3 \!. 1\ 3.& 2.7 3 ... 
AOSTON 2.'l ".2 2.~ 4.3 2.1' 3.5 ~.s 3.1 
MO\IM~V ILLE 2.4 ... 0 2.7 4.2 e. s 4.1 z ... 3~C; 

ca PE "A HER AS 4.0 S." 3.<; '5.0 ".0 5.0 3.1' 4.<; 
CA~IAOlJ 3. II ".7 3.1 ".6 2.1 3.2 2.'l '3.5 
C fl.~l l'STrJN 3.2 4.5 2." ... 0 3.S ... " 3.1 l.q 

COlUHAI A 3.1 ... ,. 3." ... '1 3.5 ..... 2.9 3.7 
DODGE" CITY 3.8 5.1 1.9 5.2 ... ,. 5.4 4.0 ... 8 
fL !>lI<;O 4.6 6.0 3.CI 5.1 ",I 5.7 4.9 S.7 

!'LY 4.3 5.7 ... 0 '5." ".8 5.7 ... 1 ,..~ 

FORT 1I0~TIt 3.1 4.7 3.3 ".7 3.1 ".8 3 ... ... 2 
r,QEAT FALLS 3 ... ".8 3.CI 5.3 3.1 3.9 2.1t 1.0 

UICf C"W~Ll:S 2.1 4.3 2'.~ 3." 2. 9 ",2 2.& 3.6 
"AflISON 3.& 5.n 3.8 5.3 3.1 3.9 1.1 l.e 
MEnF 01>0 3.3 ".7 ... t; 5.8 ~.2 ... 1 1.5 2.2 

~U'1Y 3.0 ".5 2.2 ~.8 3 ... ".6 3.9 ?n 
NASI1VTLU 2.11 4.2 2.1 ..... 3. a ".1 2 ... 3.1 
t>lEli YnRK 2.1 ".0 2.5 4.1 2.' 3.7 2 ... 3.0 

0"111111 3.4 4.T 3.6 S.O 3.5 ... It 1.1 ".0 
p~OENY X ".1 5.'l 3.8 5.1 1t.5 5.5 ..... 5.2 
SAMra MARIA ... 1 6.0 ... 5 5.8 ".8 5.8 3.9 ... 1 

SEIITTt.E 3.0 4.! ... 0 s ... 2.3 3.1 1.2 1.7 
WASI1INGTON.IJC 3.1 ..... 2.'l ".5 3.2 ".1 2.'1 3.6 

.' 

" 



FIXEO SUI!nCE 

TILT ANGLE 60 0 A ZI"UTH ANGlE -15 0 

--------------------------~-----------------------~-----------.------------SI"'ING C;U""ER FAll HINTE~ 

(II. A."' I J • .J. II' IS. O. NI (I" J. Ft 
n T 0 T D T n T 

---------------------------------------------~--------- -------.------------

JlLlIlJ"UE~QUE 4.6 5.q 4.1 5." 5.2 6.2 5.2 6.0 
ftPPU"CHICOU 3.4 4.7 2.6 ... 1 4.1 5.2 3.q ".8 
8ISltJl'PCK ... 0 5.2 4.1 5.5 3.9 ".7 3.6 ".1 
lILOE flIll 3.0 ... 3 2.7 ".2 3.0 3. S 3.B 3.6 
AOSTO'N 3.0 ... 3 2.ft 4.3 2.8 3.7 2.7 3.3 
MO~"SVrllE 2." 4.0 2.6 10.1 3.0 4.3 2.6 3.7 

CU'E HATTEPAS ".0 5.4 3.4 ".9 ".2 5.2 ... 0 4.'~ 

CARIlIOU 3.5 ".11 3.1 10.5 2.5 3.3 3.2 3.8 
r.HAU ESTON 3.2 4.f> 2.4 4.0 3.5 ".6 3.3 4.2 

COlll"8 !A 3.1 4.5 3.3 4.8 3.7 10.6 3.2 3.9 
OOIlGE CITY 3.8 5.1 3.8 5.1 ... 7 5.6 ... 4 5.1 
EL "ISO 10.9 &.0 3.8 5.0 5.D 6.0 5.3 6.1 

ELY 4.4 5.8 ".0 5.3 5.2 6.1 ".5 5.2 
FORT WORTH 3.3 ".7 3.1 4.6 3.9 4.9 3.7 4.5 
GREAT FAllS 3.6 ".9 ... a 5.3 3.3 4.1 2.6 3.2 

LUtE rHAI!LES 2.7 4.3 2.1 3.7 3.1 ".3 2.8 3.8 
MADISON 3.6 5.0 3.8 5.3 3.3 ".2 3.4 4.1 
HEOFO"O 3." 4.11 4." 5.7 3.3 ".3 1.5 2.3 

14£11111 3.0 4.5 2.2 3.7 3.6 10.8 ".2 5.3 
NASHVILLE 2. 'l 4.2 2.1 ".3 3.2 4.3 2.6 3.3 
NF.W YORK 2.8 4.1 2.5 4.1 3. D 3. 9 2.5 3.2 

0"'11,,11 3.4 4.7 3.5 ... '! 3.7 4.6 3.6 ... 3 
P'10ENIX 4.7 5.9 3.7 5.0 4.7 5.7 ro.7 5.6 
S~IIT" HAPH 4.6 5.9 ro.3 5.5 5.0 6.0 ft.2 5.0 

~ElTTLE 3.0 ' ..... 3.8 5.3 ~ ... 3.2 1.3 1.~ 

IIA S'1 INGTIlN. oC 3.2 4.5 2.'! 4.5 3.3 4.3 3.1 1I.g 

'. 

" 
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FIXED SURFACE 

TILT ANGLE 60 0 A ZIHUTH ANGLE 0 0 

-- -. -------------. --------_ ... _----.... --- -- --------------- --_ ... --------- -- -_ ... 
SPRING ~UMM"R FALL HI~Tf" 
(M,A,M' fJ.J,AI (S,O,fIII IO,J.n 
(J T n T 0 r n T 

--~-----------------------------------------------------------------------

A L au QUEI' QUE 4.7 5.0 4.1 5.1t 5.4 6.J S.ft 1).1 
Ai>PAL ACHtCOLA 3.'+ '+.7 Z.6 401 1t.2 S.3 3.9 ... q 
IHSHII'I>CK 4.0 5.3 4.1 5.5 ... 0 4.8 3.7 ... ? 

BLUE HILL 3.0 It.'! Z.7 ... 2 l.~ ~. q 3.0 3.7 
!lOSTO'" 3.0 4.3 2.8 4.3 2.'1 3.8 2.7 3.4 
Mmnl'WILLE 2.4 4.0 2.5 4.0 3.1 4." 2.7 3;~ 

CAPE HATTE"AS 4.0 5.'+ 3.4 4.e ,+.3 S.3 '+.0 4.Q 
CARfflOlJ 3.i; 4.9 '1.1 4.6 2.6 3 ... 3.3 3.9 
CHARLESTON 3 .• 3 ".6 2.4 4.0 ,3.6 ... 7 3." '+.1 

GO LUIf'HA 3.2 4.15 3.3 4.e 3.7 ... 7 3.3 4.0 
DODGE CITy 3.8 5.1 3.7 5.0 ,+.8 5.7 4." 5.2 
EL P A"SO 4.'! 1',.1 1.8 5.0 5.1 6.1 5.1t 1;.'1 

ELY 4.5 5.9 4 .0 5.,+ 5.3 1',.2 4.& 5.4 
FORT tlO1>TH 3.3 '+.6 3.1 1t.5 3.'1 5. a 3.7 4.6 
GREH FALLS "3.7 '5.0 1t.0 S ... 1.4 ... J 2.7 J.? 

LAXE CHMLES 2.8 1t.3 2.1 J.1I 3.2 ..... 2.'1 3.~ 
HAOIsnN ~.6 5.1 3.~ 5.3 3.1t ... J 3.5 4.1 
~EnFO"O J.4 4.~ 4.4 5.n J.1t 4.1 1.6 2.3 

MrAMI 3.0 4.5 2.2 1.7 1.7 5.0 4.3 5.4 
NASHVIllE 2.'1 4.3 2.7 ,..~ 3.3 4.4 2.7 3." 
HEll Yl1RK 2.~ 4.1 2.5 It.l 3.0 3.'1 2.& 3.2 

Ol'lMA 3. 4 Io.~ 3.4 4.8 3.6 4.7 3.7 Io.it 
P~O!'H!l( 4.S 5.9 3.6 4.'l lit,'! 5.9 4.8 S.7 
SAMU l'IAI>U 4.0 5.8 4.0 5."1 5.0 6.0 4.3 5.1 

SElTn.!' 2.'1 4.3 3.7 ?Z Z.4 3.3 1.3 1.'1 
I!AS"!NGTON,OO 3.2 4.6 2.'1 4.4 J.1t 4 •• 1.2 3.'l 

.' 
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FIX£D SUttFACE 

-TILT ANGLE -60 0 AztMUTH ANGLE 15 0 

--.--------.. -----.---------------------------.----------------------------
SPRING SU"IlIII"R FAlL WINTER 

'1'1. A.I'I' (J .... AI t S. O. "II (o.J.n 
0 T II T 0 T 0 l 

--~------------------------------------------------------------------------

ALBUQUERQUE 4.8 6.1 ... 3 5,6 5,3 6.3 5.2 6.0 
APl'ALACHICOLA 3.4 4.7 2.1 ... 2 ".1 5.2 3.8 ".8 
RISMII"CI( ".0 5.3 4.2 5.5 It.a 4.8 3.6 4.2 

BLUE MIll 3.1 4.4 2.1 ... 2 3.0 3.9 3. D 3.6 
ROSTON 3.1 ".3 <'.11 4.3 2.'! 3.S 2.7 3 oJ 
A~O"NSV!t.lE <' ... ... 0 2.6 ".1 3.1 4. It 2.7 3.8 

CAPE MATTEIlAS 4.0 5.3 3.4 4.'! ".2 5.2 3.'! ".8 
CARtAnu 3.6 4.'! 3.1 1t.6 2.5 3. It 3.2 3.e 
CI-I.UESTON 3.3 ".6 2.S. ".1 3.6 ... 7 3.3 ".2 

COLllMllIA 3.2 ... 5 3.3 4.8 3.6 ".D 3.2 3.,! 
[)O flG E CITY 3.8 5.1 3.7 5.1 It.7 5.& 4.3 5.C 
FL pasn 5.0 6.2 3.'1 5.1 5.1 6.1 5.3 6.2 

ELY 4.6 6.D ".3 5.6 5.3 6.2 ".5 <;.3 
FORT lIORTH 3.2 4.6 3.1 4.6 3.11 4.9 3.6 ".5 
GREaT FALLS '3.7 5.0 ".1 5.5 3.4 ".2 2.6 3.2 

LAKE r,HARlES 2.8 ... 3 2.2 3.'1 3.2 4.1t 2.11 3.7 
!'IAorSON 3.6 5.1 3.8 5.3 3.4 ".2 3.4 4.0 
MI"IlFORO 3.3 ".1 4.4 5.7 3.2 4.2 1.5 2.2 

!'IU"Y 3.1 ".6 2.3 3.'1 3.7 4.9 1t.2 5.3 
NASflVTLLf 2.'1 4.3 2.11 4." 3.3 4.3 2.& 3 ... 
NEil YORK 2.8 10.1 2.5 ... 1 l.S 3.9 2.5 3.1 

MAfiA 3.4 4.11 3 ... ".11 3.7 4.6 3.6 ".3 
PHflEIH~ ... ~ 6.0 3.7 5.0 4.B 5.S ".7 5.5 
S~"fA MAIlI A 4.5 5.7 3.11 5.1 ".3 5. T Io.Z 5.0 

SEArTLE 2.9 4.3 3.6 5.1 z ... 3.! 1.3 1.11 
WASfllNGTON,OC 3.2 ".6 2.9 ..... 3.3 4.3 3.1 3.~ 

'. 

'.> 
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FIXEO SURFACE 

TtLT ANGLE '60 n AZIMUTH ANGlE 1D 0 

----------------------------------------.--------------------------_.------
SPIJI"lG SU"IHER FALL MI"'T1:'1I' 
eM.A.Hl (J.J. H (S.O.NI (l"J,Ft 
0 T 0 T 0 T n T 

----.- - --. -. --------------- ------ --. ------- --------------.-- ... ---.-... --------

• L I\IJ OUEIJQIJE 4.9 6.2 4.5 5.8 5.1 6.' ".9 S.'" 
APPAL~CHIC_OLA 3 ... ".7 2.9 ".3 3.9 S. B 3.S 4.'5 
BIS.HAPI:K 4.0 5.3 4.3 5.6 3.tI ... t; 3.3 3.9 

BLUE tHll 3. D ".3 2.7 4.3 !.9 ".7 2.7 3," 
BOSTDN 3.1 to.3 2.9 4.to 2.7 3.6 2." 3.1 
B~O\i!N~V!LlE 2." to.o 2.8 ".3 3.1 ".It 2.!I 3~r, 

CA PE +!ATTE1HS 3. ~ 5.3 3.5 s.o ".0 5.0 3.& ... s 
CARIBOU 3.5 to.9 3.2 It.6 2 ... 3.2 3.a 3.6 
CHft'!LI'STON 3.3 to.6 2.6 ... 2 3.5 ... s hi 3.9 

r. nUl "" IA 3.1 to." 3.to ... !! 3." 4.3 Z.q 3.6 
nOnGF eny 3.7 5.0 3.!! 5.1 ..... 5.3 3.~ ".7 
EL 1'11<:0 5.0 "'.2 4.1 5.3 ".'J 5. a s.D 5.e 

ELY 4.7 6.0 ".5 5.q 5.0 5.9 ... 2 ... q 
F'PT 'WORTH 3.2 to.5 J.3 to.7 3.& ... 7 3." 4.2 
G<:tEH FALLS 3.7 5.0 to.2 5.6 3.2 4.0 2." 3.0 

LAKE r.HARLfS 2.8 to.3 2 ... to.O 3.1 ...3 2.& 3.5 
HAnISON 3.6 5.C 3.9 5." 1.2 ".0 3.1 3.fl 
MEnFOPO 3.2 to.6 It.5 5.7 1.0 ".0 1.3 2.1 

HIII"!Y 3.2 to.7 2.5 to.1 3.6 ... lI ... 0 5.1 
NASHV1LLf 2.9 4.3 2.8 to.5 3.1 to. 2 2.4 3.2 
NEll ynQK 2.~ ".1 2.5 to.t 2.8 11.7 2.2 2.'1 

OM.~ f. 3.4 4.7 3.4 ".0;1 3.5 ... ~ 3.3 ".0 
P!10EN"-X 10.9 1',.0 3.8 5.1 ".5 5.5 ... 3 5.2 
SUUII MAQIA ... 3 5.!; 3.7 5.0 ..... 5 ... ].q 4.7 

SnfTlE 2.8 4.2 3.5 5.0 2.2 3.0 1.2 1.7 
\i!~<;~TNGTnN.n{l 3.2 to.s 2.9 ".'5 1.1 ... 1 ~.9 3.6 

" 
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FUEO SURFACE 

TILT ANGLE 60 n ~l[1~UTH ANGLE .. 5 0 

--~---------~----------.--~------------------------------------------------SPfHNG SUM"'E~ F.LL MINTER 
(1'1, A, "" (J .... AI (S.O.N) (O,J.n 
0 T 0 T 0 r [) T 

--~------------------------------------------------------------------------

AL~UOHERQUE 4.9 6.2 ".7 6.0 ... 7 5. & ... 3 5.1 
ApDALACH!COLA 3.3 4.7 1.0 4.5 3.6 4.7 3.1 ... 1 
BIS,uoCK 3.9 5.1 4.3 5.7 3.5 ... ] 2.8 3." 
BLUE HILL 3.0 It.3 2.1 ... ~ 2.& 3.5 2." 3.0 
!lOST I'm 3.0 ".3 2.'1 ..... 2.5 3. ~ 2.1 2.a 
!l~OIl p.r<:V IlLE 2. It 4.0 3.0 4.5 2.9 ... 2 2.3 3.4 

CAPE I'A HERA S 3.8 . 5.2 3.& 5.1 ].r. ... r. ~.2 ".0 
CARIBOU 3." 4.8 3.1 4.6 2.2 3. m 2.6 3.2 
CI1A~LESTn"l 3.3 It.6 2.lI ..... 3.2 ... 3 2.1 3.6 

COLlIMSIA 3.0 ..... 3 ... ... '1 3.1 ,.. ~ 2.5 3.2 
nOOGE CITY 3.& ".'1 3.9 5.2 ".0 ... 9 3.It ... 1 
fL 1'1",0 5.0 6.2 ... 1. S.5 1t.5 5.5 ..... 5.3 

ELY ".6 6.0 ".11 6.1 ".6 5.5 3.7 ..... 
FORT WO'HI1 3.1 ... 5 3 ... ".11 3.1 ..... 3.0 J.8 
G~E.T FALLS 3.6 ".9 ".2 S.6 2.9 3.7 2.0 2.6 

LAKE ~HARlES 2.8 ".3 2.6 ... 2 2.9 ... 1 2.3 3.2 
MAnIsn"l 3.5 ".'1 3.9 5." 2.9 3.8 2.1 ~.4 

MEOFlJOn 3.1 ".5 ".5 5.8 2.7 1.6 1.1 1.8 

MIA"'" 3.2 ... 1 2.11 ,..~ ~ ... ... & 3.& ".7 
"I A SHV !LLE 2.'1 ... 2 2.9 ".5 2.'1 3.'1 2.1 2.9 
NEil v'nRK 2.1 ... 0 2.5 ".0 2.6 3.5 1.'1 2.6 

O~AI1A' 3.3 ".7 3.5 ... 9 3.2 ".1 2.9 3.6 
PHOEIH)( 4.9 6.0 ... 0 5.3 ".2 5.2 3.11 4.7 
S~"'" "'ARIA ... 2 5.S 3.6 ft.g 3.9 ".9 3.1t ... 2 

SEATTLE 2.& ".0 3.5 ... q 1.9 2.8 1.0 1.6 
HAS~INGTON.nc 3.1 ..... 2.'1 ".0; 2.8 J. " 2.5 3.2 

'. 

'. 
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FIXED SU~FACE 

TILT ANGU: 60 D AZIMUTH ANGLE 60 0 

--~--------------------------------------------------------.---------------SPRING SU"MER FALL WINTt:" 
( .. ,A·,H1 IJ • .J, A1 (S.O,NI CO,J,n 
0 J I) T 0 T 0 ,. 

---------------------------------------------------------------------------
A L 1JUllUE~QUE ".8 0.1 ... '! 0.2 ".2 5.2 3.0 ~ ... 
APPAL ACHTC'OLA 3.3 ".0 3.2 ",I', 3.3 ".4 2.& 1.6 
SISMII"RCK 3.1 ".9 ".3 5.6 3.1 3,9 2.3 2.'l 

RLlIE ~ILL 2.8 ".1 2.7 ".2 2.3 3.2 2.0 2.1i 
SIlSTtlN 2.9 ".1 2.') ..... 2.2 ~.1 1.7 2.4 
IlRtlll""VILLE 2." ".0 3.2 1t.7 2.7 ".1 2.0 :'1,·1 

CAPE ~ATTERAS 3.7 5.1 3.7 5.1 3.2 It. 2 2.7 3.5 
CARIBOU .3.2. 4.6 3.1 1t.6 1.9 2.7 2.1 2.7 
CHARI-ESTON 3.2 1t.5 2.') 4.4 2.') to. a 2.3 3.2 

COLlJHllIA 2.9 ".2 3.1t ".9 2.7 3.& 2.1 2.~ 
OOOGE CITY 3.5 4.7 3.~ 5.2 3.5 ... It 2.8 3.6 
EL !,l\'~O 5.0 6.2 It .• 5 5.7 1t.1 5.1 3.11 4.6 

ELY ... 5 S.8 4.Q 6.11 ".1 5.0 1.1 ~.A 

FORT WORTH 3.e 4." 3.5 It.') l.a ... a 2.5 3." 
G~EAT FALLS 3 ... ".7 ".2 5.6 2.5 3.3 t.& 2.2 

LAltE CHA"LES 2.8 4.3 2.8 ..... 2'0 3.9 t.'! 2.'! 
I'IAO!C;ON 3.3 ".8 l.'l 5." 2.& 3 ... 2.2. 2.'l 
MEDFORD 2.9 4.3 ..... 5.1 2 ... 3. '3 .'l t.o 

HIlH! 3.2 ~.7 2.'l ... 15 J.1 ..... 3.2 ~.l 

NASHVJLLE 2.8 ~.t 2.9 ... 6 2.0 3.6 1.11 2.6 
NEM YORK ?o 3.9 2." ,..0 2.3 3.2 1.5 2.2 

O"'l~1I 3.2 4.5 3.'5 ... '1 2.8 3.7 2 ... 3.1 
!'HOEl'lt)( ... s '5.9 ".0 <;.3 3.8 ".1 3.2 ".t 
SAMn "'''"fA 4.0 5.3 3.5 ".lI 3." ..... 2.') 3.7 

SEJlTT·U: 2.,. 3.8 .3." ... 8 1.7 2.5 .11 i." 
WASHnlGT()N.OIl" 2.'1 ".3 2.'1 ..... 2.S 3.5 2.0 2.11 

.> 
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ftXEO SU~~ACE 

TTLT ANGLE 60 " A ZJMlJTIl ANGLE 75 n 

--------------------------.------------------------------------------------
SPPING SUMMER FALL III tI Tf.j;! 
(M. A.M, IJ • .I.Al (S, 0, NI Ill,J,n 
0 T 0 T " T n T 

---------------------------------------------------------------------------
AL RlIl1UEROUF ".6 5.9 4.9 6.2 3.6 ".6 2.'1 3.7 
IIPPALIlCH!OOLA 3.2 ... 5 3.2 ".7 2.9 3.9 2.1 3.1 
RISM1"'CK 3." ... 6 ".1 5.; 2.& 3." 1.8 2.3 

RLUE HILL 2.6 J.9 2.6 4.2 2.0 2. 'l 1.5 2.2 
ROSTlYN 2.7 3.9 2.11 ,..4 1.9 2.7 1.3 2.a 
Il~O\ilN'SVILLE 2.3 3.9 11.3 101.11 2.5 3.tI 1.1 2.8 

CAPE HATT8RAS 3. c; ... 11 3.1 5.1 2.11 3.8 2.1 3.0 
C4RtlH1U 3.U ... 3 3.0 4.4 1.6 2." 1.6 2.2 
CI-IA'UESTON 3.0 ".4 2.'1 4.5 2.5 3.& 109 2.1 

C () L iJ '''''11 A 2.7 4.0 3.3 4 ... 2.3 1.2 1.& 2.3 
DODGE CIn 3.2 ... 5 3.11 5.1 3.0 3.9 2.2 2.'1 
EL PA'SO ".8 6.0 ".5 5.1 3.6 ... & 3.1 ".0 
ELY ".3 5.6 ".'! 6.3 3.6 ... It 2." 3.2 
FORT 1I0RTH 2.11 ".2 3.5 ".'1 2.6 3.6 2.0 2.'1 
G~EAT FALLS ~.1 It." ".1 '!i ... 2.1 2. 'l 1.2 1.11 

L AleE CHA'!LES 2.7 It.2 2.11 It.5 2.·3 3.6 1.& ?5 
I1ADt~('IN 3.1 ".5 ~.I! 5.3 2.2 3.U 1.7 2." 
HEOFOPI) 2.7 ".1 4.3 5.6 2.0 2.9 .7 1.4 

HIAMI 3.2 It.7 3.1 ".6 2.8 ".0 2.1 3.8 
NASHI11'LLE 2.6 It.O 2.9 ".5 2.2 3.3 t ... 2.2 
'lEIl '(('IRK 2.It 3.7 2.3 3.9 1.9 2.8 1.2 1.'! 

MMII 3.0 It.3 3.It It.tI 2 ... 3.3 1.9 2.6 
PHOEM!X 4.6 5.tI It.1 5 ... 1.3 ".3 2.6 3." 
SAMrA HAPIA 3.7 '!i. 0 ~ ... ".7 2.g 3.8 2.3 3.1 

<:EaULE 2.2 3.6 3.2 It .... 1." 2.2 .6 1.2 
WA Slit~1G TO"l.lln 2.7 It.l 2.ft It ... 2.1 3.1 1.6 2.3 

" 



~IXEO SU"FACE 

TILT ANGLE 60 !l ~ZIHUTH ANGlE 'H 0 

------------~--------------------------.----------------------------------!>PRI"IG SU~"'ER FALL MINH" 
I~.A.~' fJ • .J, AI IS.0,N) Ifl • .J,'" 
D T 'Il T 0 T D T 

--~------------------------------------------------------------------~-----

AL "un UEI/QUE 4.2 5.6 4.'8 6.1 3.a ... a 2.2 3.0 
APPU ~CfHC"OLA 3.0 4.3 3.2 4.7 2.4 3.S 1.6 2.6 
RtSMAI>CK 3.0 4.3 3.9 5.3 2.1 2.9 1.2 1.8 

RLI'IE HILL 2.4 3.7 2.4 4.0 1.6 2.5 1.1 1.7 
!l1STON 2.4 3.1 2.1 4.2 1.5 2.4 .9 1.,6 
IlROWNSVILLE 2.2 3.8 3.~ 4.9 2.2 3.~ 1.4 l!.? 

r, Q PE H A TTEI> A S 3.2 4.6 3.6 5.0 2.3 3.3 1. I) 2.4 
CARI"OU 2.6 1.9 2.~ 4.2 1.3 2.1 1.~ 1.7 
r.~MLFSTON 2.8 It.2 2.11 It ... 2.1 3.1 1." 2.l 

C OLIJMIlIA 2.5 3.6 3.1 4.6 1.8 2.7 1.2 1.9 
OanGE CIn 2.9 4.2 3.6 It.9 2." 3.3 1.6 2.3 
EL P1\ "'0 4.5 5.7 ft'.5 5.7 1.0 4.0 2.4 3.2 

FLY 3.9 '5.2 4.~ 6.1 2.9 3.8 1.lI 2.6 
FaIn WOl/TH 2.0 4.0 3." 4.9 ~.1 3.2 1.5 2 ... 
r,~UT FALLS 2.7 4.1 3.ft 5.2 1.6 2.5 .9 1.4 

LA!(E CHARLES 2.5 4.1 2.'1 4.5 2. a 3.2 1.2 2.2 
IH r)I SON 2.8 4.2 3.6 5.1 1.6 2.6 1.2 1.9 
MEOF 01>1) 2." 3.6 4.1 5.3 1.6 2.5 .5 1.2 

111''''1: 3.0 4.5 3.1 ".6 2'.4 3.7 2.1 3.2 
NA<;I1VTLLE 2.4 3.6 2.~ It ... 1.8 2.9 1.1 1.8 
NEil YO~K 2.1 3." 2.2 1.7 1.6 2.5 .8 1.5 

OMMA 2.7 4.1 3.2 ".6 1.9 2.8 1.4 2.1 
PI10E"'Il< 4.3 5.4 4.0 5.3 2.7 3.1 2.0 2.~ 
SAt/U- MA"'IA 3 ... ".7 3.2 ".5 Z. J 3. Z 1.7 2.5 

Sf IITTL E 1.9 3.3 3.0 4." t.t 1.9 .It 1.0 
IU'l~TNGTON ,Ile 2.0; 3.~ 2.6 4.2 1.7 2.7 1.1 1.9 

.' 

.. 
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FIXED SU~F.CE 

TILT ANGLE ItS n AZI14UTH ANGlE -<Je 0 

---------------------------------------------------.---.------------------- ,-. 
SP~ING SUHHE~ nLL WHITE~ 

(I1,A.HI IJ,.I •• ' (S. 0, Nt (D. J. n 
0 T· n T 0 T II , 

--~----------------------------------------------------------------.-------

ALRUllUEl>QUE ".4 S.!! S.O 6.3 l.2 ... J Z ... 1.~ 
AOPll ~CHICOLA 3.5 It.9 3.5 5.0 Z.1l 3.9 Z.O 3.1 
lHS't,,''''CK 3.1 It.5 It.3 5.8 2.0 2. S 1.3 1.9 

RUJE ~ILL ?5 J.9 2.9 It.5 1.6 2. & 1.2 1.9 
BOSTO"l 2.5 3.8 3.0 It.6 1.6 2.5 1.1 1.1 
R~OHN~VILLE 2.7 4.It ~.7 5· ... ~.1 3.5 1.ft 2.6 

CAPE 14A TTEIl II S J.q 5.It It.2 5.3 2.6 3.7 1.8 2.7 
CA'HBI"U 2.7 4.1 3.1 It.7 1.3 2.2 1.1 1.1 
C~ A~LfSTON 3.1 It.5 2.9 10.6 2.2 3.3 1.& 2.5 

CO C.! "'I'! A 2.& 10.2 3.9 5.5 2.2 3.2 1.ft 2.1 
DODGE CITY 3.& 10.9 It.It 5.11 2.8 3.8 1.'1 2.1 
H PASO It,9 6.1 It, 'I 6.2 3.1 It. J 2,& 1.5 

ELY ~.q 5.3 4.S 5,9 3,0 3.9 1.8 2.1 
FO~T WORTH 3.3 It.8 4.1 5.& 2.& 3.1 1.8 2.7 
G~EAT FALLS 2.7 It.1 3.9 5.3 1.6 2.5 ,'I 1.5 

LAKE CHAIlLES 2.8 It.5 2.8 ".6 2.0 3." 1.5 2.5 
Mil DISON 3.1 4.5 It.l 5.1'> 1.8 2.7 1.3 2.0 
~EOFO"'O 2.9 It. It It.q 6.2 2.0 3.m .7 1.5 

I1I ,v, r 3.3 It. 'I 3.1 ".7 2.5 3.8 2.3 ~.Io 

NASI-IVILLE 2.1 4.1 3.2 It.9 1.9 3.m 1.2 2.0 
NEil Y"IlK 2.It J.7 2.7 It.~ 1.7 2.6 1.1 1.8 

O'U~II' 3.1 It.5 4.0 5.5 2.1 3.1 1.5 2.2 
P~OEIHX ... 7 5.'1 It.8 G.2 3.0 10.1 2.3 3.2 
SA"'U MARIA It.6 &.D 5.6 G.9 3.3 It. 3 1.9 2'.8 

SEATTLE 2.5 10.0 It.2 s.~ 1.3 2.2 .5 1.1 
WASHYNGTON,OC 2.7 It.2 3.2 It.'! 2. Q 3.m 1." 2.1 

'. 

'. 
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FIXEO SURFACE 

TUT ANGLE .. 5 0 AlIHUTH ANGLE -75 tl 

--~------------------------------------------------------------------------SPRING SUMMER FALL IHNTER 
(M.A."!' (J.J.A' rS.O.NI (O,J,n 
0 T 0 T tl T 0 T 

-- ~------------------------------ - ---------------- ------- .---- - - ------- -----

AL BUOnERQUE 4.7 &.1 5.1 &." 3.11 ".8 3.1 3.9 
ADPAlllCH1COLA 3.7 5.1 3.5 5.1 3.2 ... 3 2.5 3.5 
fl t Sl4 /I DC K :!.s ... 8 ".6 !;.n 2." 3.3 1.8 2 ... 

BLUE ~IlL 2.7 ".1 :3.D ".7 2.0 2.9 1.& 2.3 
BOSTON 2.7 ".1 3.1 ... ~ 1.9 2.8 1." 2.1 
!l~OIlN<;VIlLE 2. ~ 4.5 3.11 ?" 2.4 3.8 1.7 2.'9 

CAPE ~ATTEPAS ... 2 5.7 ... r. 5.9 3.1 ... 2 2.3 3.2 
CARIBOU 3.0 4." 3.3 10.9 1.& 2.5 1.5 2.2 
C~ARLFSTON 3.3 ".7 3.0 4.7 2.& 3.7 2.0 2.9 

COllHHI! A 3.1 4.5 ".0 5.6 2. & 3.6 1.8 2.5 
Oon~E' CITY . 3. 1\ 5.2 ".6 6.0 3.4 ... J 2.4 3.2 
fL 1'1\<:0 5.2 6.10 5.0 6.3 3.8 ".9 3.2 10.1 

ELY 4.2 5.7 ".6 6.1 3.6 4.5 2.4 3.2 
FDRT 'MORTH 3.6 5.0 ".2 5.7 3.0 4.1 2.2 3.1 
G~EAT FALLS 3.0 4." ".1 5.6 2.1 2.'1 1.3 1.'3 

LAKE CHARLES 3.0 ".6 2.'1 ".6 2.4 3.7 1.8 2.~ 
M A 01 S1'IN 3." ... q 4.J 5.9 2.2 3.1 1.11 2.5 
HEOFOPO 3.2 ".7 '!i.l 6.5 2." 3.4 .q 1.7 

MIAMT 3.4 5.C 3.1 4.7 2.8 ".2 2.11 ~.q 

NASHVTLLE 2.'1 4.3 3.3 5.0 2.J 3.4 1.5 2.3 
NEil YORK 2.6 4.0 2.~ 4.5 2.0 3.0 1." 2.1 

MAfiA' 3.3 4.7 ".1 5.7 2." 3.e; 2.0 2.7 
PflOENTX 5.0 6.2 4.Q 6,2 3.5 ".f> 2.'1 3.~ 
SAMU 'lARIA 4.9 0.3 5.7 7.1 3.A 4.8 2.5 3.3 

S<:ATTtE 2.8 4.2 I+.~ n.D 1.0 2.5 .6 1.2 
HAS~INGTO".nc 3.a 4." 3.4 5.0 2.3 ~. It 1.8 ".5 

.. 
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f"! XEO SURFACE 

TILT ANGLE .... D aZIMUTH ANGLE -&0 0 

--,---------------------------------------------------.---------------.----
SPRINr. SU""'ER FALL WI'I'E"" 
41'1,A,II' ''' .... AI 45.0, Nt IIJ,J;n 
D .,. 0 T D T D l 

--.--------------------------.---------------------------------------------
A L au I)UE""a UE 5.0 6.3 '3.2 &.'3 4.3 '3.3 3.7 4." 
A!>PAL~CHICOLA 3.8 5.3 3.5 5.1 3. G It. 7 3.0 4. a 
BISIU""CK 3.8 5.1 ".7 &.2 2.9 3.7 2.3 2.9 

RUJE "'ILL 3.0 .... 3 3.1 ".8 2.3 3.2 2.0 2.7 
B()STON 2.9 ".3 3.2 ... 9 2.2 3.2 1.11 2.5 
MOI4N'5VILLE 2.9 4.6 1.7 5.3 2.1 ".1 2.0 3.1 

CAPE HATT£'""AS 4 ... 5.9 ..... 5.9 3.5 ".6 2.8 3.7 
CARIBOU 3.3 4.1 3 ... 5.0 1.9 2.8 2.0 2.6 
C~MlESTON 3.5 4.9 3.0 ... 7 2.9 ".1 Z ... 3.3 

CllllllIIH A 3.3 4.7 4.1 5.7 3.0 ".0 2.2 3.0 
D(lOGE CITy 4.1 5." ".7 £>.1 3.a 4.8 3.0 3.11 
E'L P1I<;0 5.4 6.7 5.0 &.3 4.3 ... 3 3.'l 4.7 

ELY ".5 5.9 ".8 &.2 It.l 5.0 3.0 3.11 
FO""T WO""TH 3.1 5.2 ".2 5.1 1.3 ".5 2.7 3.& 
r,"EH FALL <; 3.3 ".7 4.3 5." 2." 3.3 1.& 2.3 

LA':E CHAl>lES 3.1 ".1 2.'3 4.6 2.1 ... 0 2.1 3.2 
MAOISON 3.6 5.1 ..... 6.0 2.& 3.5 2.2 2.'3 
"EOFO""!1 3." ".9 5.3 6.6 2.1 3.r 1.1 1.'3 

"UM!' 3.5 5.1 3.1 ".7 3.1 .... 3.2 ".4 
NASIiVRLE 3.1 4.5 3 ... 5.1 2.6 3.7 1.11 2.6 
N~" YORK ".8 4.2 2.9 ... 6 2.3 3.3 1.11 2.5 

o lUlU ~.5 ".9 ".2 13.11 3.G 3. " 2." 3.2 
" .. OEN YX 5.2 6.13 ".9 6.3 ... 0 5.0 3." 4.3 
SANrA !!ARIA 5.1 &.5 5.1 1.1 ... 3 5.3 3.0 3.9 

SEATTLE 3.0 ".4 ".'" 6.1 1.9 2.8 .11 1." 
W~s..tNGTOII,Orr 3.2 ".6 ~.5 5.1 2.1 3.7 2.2 2.9 

". 

'. 
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/ 

FlJ(EO SU~FACE 

TnT ANGLE .. 5 0 llt"UTH ANGlE -"5 0 

--~----------------------------------------------------------~-----------~-S~lNG SUMMER nLL MINTER 
1M. A.M' IJ.J.Al CSt o. NI (lJ.J,n 
I) T n T n f 0 T 

---- -----. ------------------------.-------------------'----_. --------"" .. ----
A L lltHlUERDUE 5.2 6.6 5.2 6.6 10.8 5.8 4.3 5.1 
APPAL lICHte-OLA 4.0 5.4 3.5 5.1 3.9 5.1 ,.It 4.10 
~ !';I1.'!>C K 4.1 5.10 Io.~ 6.3 3.3 4.1 2.1 3.'1 

BLUE ~ILl 3.1 It. 5 3.2 10.'1 2.6 J.o; 2.3 3.D 
BOSTON 3.1 4.5 J.J 4.9 2.5 3 ... 2.1 ".11 
BROHN'WIlLE 2.'! 4.6 3.6 5.3 2.9 4.3 t.3 :r.Io 

CAPE HATTERAS 4 •. e. 6.0 4.4 6.0 3.9 5.0 3.3 10.2 
Cl~I'H1U 3.S ".'! 3.5 5.1 2.1 1.D 2.1t J.n 
CHlnfSTON 3.6 5.t 3.1 ".1 3.5 ".It 2.8 3.1 

COlLlM"IA 3.4 10.8 ".2 5.7 3.3 ... 3 2.6 3.~ 
OOO:;E CITY ... 2 5.6 1t.7 6.1 4.3 5.2 3.5 4.3 
EL P1\SO 5.6 6.8 5.0 6.l ".1 5.8 1t.4 5.3 

ELY 4.1\ 6.2 4.q 6.J It.6 5.5 1.5 4.3 
F()~T HORTH 3.ft 5.3 4.2 5.1 1.1 4.8 J.l 4.0 
PEAT FALLS 3.6 5.0 1t.5 5,'1 ?II 3.7 2.0 2.6 

LAKE CM ARl fS 3.2 4.8 2.9 4.& 2.9 4.2 2.1t 3.S 
MA[)IS"N 3.11 5.3 4.5 6.1 2.9 3.' 2.& 3.3 
/'I~nFO"n 3.& 5.1 5.4 6.7 3.0 ".0 1.3 2.1 

"!liMY 3.& 5.2 3.0 ... 1 3.4 .... 8 3.& ".8 
NA<;HVTllE !.2 4.6 3.4 5.1 ~.q ... 0 2.1 2.Q 
NEIf YORK 3.0 ... 4 3.0 4.7 2.& 3.6 2.1 2.11 

1'111 AH 1\ 3.1 'i.l 4.3 5.11 3.3 ... 3 ~.9 3.6 
PHOENTX 'i." 6.1 4.'1 6.3 It. It 5.5 ... 0 4.'! 
surra "APfA 5.3 6.7 ~.7 7.0 It.7 S.7 3.5 4." 

SEIITTt.E 3.1 ".6 4.6 6.1 201, 3.0 1.' 1.6 
WASi1!NGTON.IlO 3.4 4.11 3.5 ;.2 3.0 ".1 ~.S 3.3 

." 
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FIn:n SUqFACE 

TILT ANGLE , .. 5 0 U!HUTH _MGlE -Ja 0 . -. 
--~------- ... -~-------------'---- ... --------- ~---.. ------.----.. ----- --------- -----

SPRING SUH"'Eq FALL WINTER 
(H. A.~l (J,J,A' (S.t1oM' (D, J, n 
0 T D T 0 l' 0 T 

--~----------------------------------------.-------------------------------

AL IlUIlUERflUE 5.3 6.7' 5.2 6.6 ,.2 fl. 2 It.ft 5.6 
API'AL ACHTC"OLA ".0 5.5 3.5 5.1 ... 2 5. It 3.7 ".7 
!HSHAl>.CK ".2 5.6 ... IJ 6.3 3.6 ... 5 3.1 3.1 

RLm: ~ILL 3.3 ".6 1.2 ".IJ 2.8 3 •. 8 2.& 3.3 
!lOST i'l'N 3.3 ".f> 3.3 5.0 2.1 ~.t . 2.4 3.1 
1l~0I4 NSVTlLE 2.IJ ".6 3.5 5.2 3.1 •• 9 2.5 1.1 

CA I'E "'ATTEIH'; ".6 .6.1 4." .,.q ".2 5.3 :J. f> ".5 
r:AQIROU 3.7 5.1 3.6 5.1 2.3 3.2 2.7 3." 
CHAUC"STON 3.7 5.2 3.1 ".8 3.5 ".7 3.1 ".0 
C'llllMIlIA 3.5 ".9 ".1 5.7 3.6 ".6 2.IJ 3.6 
DODGE CITY ".3 5.7 ".7 6.1 4.6 5.6 3.IJ ".7 
H PA'30 S.7 6.9 5.0 6.3 5.1 6.1 ".9 5.e 

ELY ... q "' ... 4.Q 6 ... 5.0 5.9 4.0 ".6 
FOll:T WORTH 3.9 5.3 ".1 5.6 3.9 5.0 3.4 ".3 
GREAT FAllS 3.8 5.2 ".6 6.0 3.1 ... 0 2.2 2.9 

LAlCE t:HAQlES 3.3 4.1l 2.8 4.5 J.l 4.5 2.7 3.1 
MAil! SlON 3.9 5.4 ".f> 6.1 1.2 ".1 3.0 3.7 
MEDFooll 3.7 5.2 5.4 6.1 3.3 4.3 1.4 2.2 

MUH! ~.7 5.2 3.0 4.6 3.7 5.0 4.0 5.2 
~IAS~V!llE 3.3 ".7 3." 5.1 3.2 ... 3 ~.ft 3.2 
NEIf YOol( 3.1 ".5 3.0 4.7 2.9 3.8 2.3 J.o 

OMAHA J.8 5.2 ".2 5.8 306 ".5 3.2 3.Q 
PHnEN!)( 5.5 6.8 ".8 6.2 4.8 5.8 ... 4 5.3 
SANH MARIA 5.4 6.7 5.5 6.9 5.0 6.0 3.9 4.8 

~EIITTlF. 3.2 ".7 4.5 6.1 2.3 3.2 1.1 1.7 
IU SIU NGTOII/. 00 3.5 ".9 3.5 5.2 3.3 4.3 2.8 3.6 

'. 
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.' 
ftX£O SURFACE 

TILT ANGLE .. 5 0 A i"I HlITH ANGLe -15 n 

--~---------------------------------------------------------------.--------SPRING SU""'E~ FAlL WINTF" 
(M,A,111 (J.J.Al (5,0,1'11 ((I, J, FI 
0 T 0 T 0 T 1'! T 

--,-----------------------------------------------------.-----------.------

AL qUQUEROUE 15.4 6.8 15.1 6.6 5 ... 6.5 5.1 5.9 
ADI>ALACHICOLA ".1 c;.s 3.5 S.1 ".4 5.5 3.9 4.9 
IlIS'U"CK ".3 5.1 4.9 0.3 3.'1 ... 7 3.3 3.9 

BLUE l-4IlL 3.4 ,..7 3.2 4.9 ~_o 3.9 2.8 3.5 
BOSTI'N 3.4 4.7 3.,. 5.0 2.9 3. a 2.5 3.2 
BROWH~VILLE 3.0 ".6 3.5 5.1 3.3 4.7 2.7 3~~ 

CA I>E l-4ATTE!!AS .... 7 6.2 4 ... S.C) ... ,. 15.5 3.'1 4.8 
CA!!IaOU 3.8 15.2 1.6 5.2 2.5 3 ... 3.8 3.6 
CHAU~STON 3.8 5.3 3.1 ".8 3.1 4.9 3.3 ... 2 

COLllH"U 3.6 5.0 ".1 5.T 3.t! ".7 3.1 3.8 
DOnGE CITY 4.4 5.7 4.7 &.1 4.8 5.8 4.2 4.9 
EL PASO 5.8 1.0 5.0 &.2 5.3 6.3 5.2 6.1 

ELY 15.1 6.5 5.0 £I ... 5.3 6.2 4.3 5.1 
FORT WORTH 3.'l 5.1 ... 1 5.6 ... 1 5.Z 3.6 ".5 
GREH FALLS 3.'1 5.3 ".7 6.1 3.l ".2 2 ... 3.0 

LAKE CHAPLES 3.3 ... 'l 2.8 ".5 3.3 ... & 2.8 3.8 
"AOISON ".0 5.0; 4.6 &.2 3.4 ... 3 3.2 3.Q 
I4EOFORO 3.8 5.3 5 ... 6.T 3." ... ~ 1.5 2.3 

"fA'"'t 3.7 5.~ 3.0 ft.6 3.'1 5.2 ".2 5." 
NASHV ILLE 3 ... ".8 3 ... 5.1 3." ".5 2.5 1.~ 
NEil YflRK 3.2 ".6 3.0 ".T 1.3 ... a 2 ... 3.1 

O~.Ha' 3.Q 5.1 4.~ 5.7 3.8 ... 7 3." 10.2 
PHOENl')( 5.6 6.'1 ".8 6.1 5.u 6.1 ... 7 S.G 
SANTA' MARIA 5." 6.7 5.3 6.7 5.2 &.2 ".1 5.0 

SEATTlE 3.3 ... 7 10.0; 6.0 2 ... 3.3 1.2 l.e 
IIASliINGTf')N.DO 3.6 5.0 3.5 5.2 3," 4.5 3.0 3.8 

.-

." 
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ft XEn SURFACE 

TILT ANGt..E C,5 0 lZI!1UTH ANGLE D 0 

-----------------------------------~---------------------------------------SPRING SUMt!ER FlLL IHNTEP 
CI'I,A~1'\' U • .J. At IS,O,N' 1!"J.n 
0 T 0 T 0 T 0 l' 

--~--------------------------------------------------- ---------------------

AL Rll1)UEPQl1E 5.5 6.9 5.3 6.1 5.6 6.& 5.Z &.1 
APPALACHICOlA 4.1 5.5 3.5 5.1 ".5 5.& 3.9 5.0 
B151411'PCI( ".4 5.11 ".9 6." ".0 ... 8 3.ft ".0 

BLUE HILL 3." ".8 3.Z ".9 3.1 ... g 2.9 ~.6 

BOSH'!'" 3 ... ".!! 3." 5.0 3.0 3.9 2.6 3.3 
BROMMSVIllE 2.9 ... 6 3.5 5'.1 3." ft. 8 2.7 3.9 

CAPE '!IATTEIHS 4.7 6.1 ft.4 5.9 4.5 5.5 ".0 1>.9 
CAIUROU 3.9 5.3 3.6 5.2 :!.5 3.ft J.l 3.7 
CHAUIOSTON 3.9 5.3 3.2 ".11 3. II 5.g 3.3 4.3 

C Olllt!1l IA 3.6 5.11 ".1 5.7 3.8 ... 8 3.1 3.9 
noOGE CITy ".ft 5.7 ".6 6.0 ".9 5.8 ft.2 5.n 
EL PASO 5.8 7.1 5.0 6.3 5." 6.5 5.ft 6.3 

ELY 5.2 &.& 5.1 6.5 5.5 6. It " ... 5.2 
FORT WORTH 3.9 5.3 ".0 5.6 ".1 5.2 3.7 ".6 
GREAT FALLS 4.0 5." ".8 6.2 3." ".3 2.5 3.1 

LAICf CHARLES 3.3 ... q 2.9 ".6 3.1t ".7 2.8 3.9 
MADISON ft. 1 5.6 1t.6 6.2 3.5, ft.3 3.3 ".0 
MEDFORD 3.8 5.J 5.4 6.7 3 ... ft ... 1.5 2.3 

MIAMY J.e 5.3 J.o 4.7 ft.o "i.3 1+.3 5.5 
NASHVTLlE 3.1+ ... 11 J.1t 5.1 1.5 ... 5 2.6 3.1+ 
NEll YORK 3.2 ".6 3.0 ... 1 3.1 ".1 2.1+ 3.2 

O'1AHA 3.9 5.3 ".Z 5.7 3.8 1+.8 3.5 ".3 
PHOEIHX 5.7 &.g ft.7 6.1 5.1 6.1 1+.11 5.6 
SUIU !'!ARtA 5.3 6.1 5.1 6."i 5.2 6.2 1+.2 5.1 

SE liT Tt.. E 3.2 1+.7 ..... 5.9 2 ... 3. J 1.2 1.11 
IIASHINGTOIf,OO 3.7 5.1 3.5 5.2 J."i ".5 3.1 3.tI 

'. 

'. 
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fI )(EO SURFACE 

TIlf AN(;lE .. r; n HIMUTH ANGlE 15 0 

---------------------------------------------------------------------------
SPRING o;UMMER FUl WlItTE' 
(I1,A,") (J.J.At IS, O. 101\ lI). J. ""' 
0 T 0 T 0 T 0 T 

--~----------------------------------------------------------------~-------

Al BUO'UERQ\J€ '5.6 1.n 5.4 6.11 ';' 5 6.5 5.1 ~.o 
APPAl_CHICOlA 4.1 5.'5 3.6 5.1 ... ,. ,!,,& 1.8 ,.9 
RISHRCK 4.4 5.8 4.9 6 ... ".8 ... S ,.3 l.Il 

BLOE ~Ill 3.4 4.11 3.2 4.Q 3.0 ft.1 z." l.S 
BOSTW 3.4 4.8 l.4 5.11 2.~ 3.9 e.r; 3.2 
!l~OWNSV ILlE 2.9 4.6 3.'5 5.1 ].4 ... a ~.1 3.1) 

CAPE HATTERAS ft.6 6.1 4.4 5.9 ".ft 5.5 3.9 4.7 
CARIBOU 3. I:! 5.3 3.1 5.2 2.5 3 ... loD ].6 
CHAJUrSTON 3.9 5.3 3.2 4.9 3.8 ".9 1.3 4.2 

C:lllJMil IA 3.6 5.0 4.1 5.6 3.1 It. 7 3.1 ~.e 
O~!lGE crn 4.3 5.7 4.6 6.0 4.11 6.7 ".1 4.'3 
EL 1'_'<:;0 5.9 1.1 '5.0 6.3 '5.3 Ei ... 5.3 6.2 

ELY '5.2 6.1 5.2 6.7 5." 6.3 1t.3 5.1 
FORT WORTH 3.8 5.'3 ".1 5.6 4.J !I.2 3.6 4.5 
GREAT fAllS 4.0 5.4 ... ~ 6.2 3.4 ... 2 2.4 :!.o 

UKE CHAPLES 3.1 '5.0 1.0 4.7 1 ... 10.7 2.11 3.8 
HADrgnN 4.1 '5.6 4.6 6.2 3.4 4. ! 3.2 3.9 
HEDFORD 3.ft 5.2 5.3 6.7 1.3 It. ! 1." 2.2 

HIAMT 3.8 5 ... 3.2 It.8 ... 0 5.l ft.3 5.4 
NASHVILlF 3." 4.8 1.5 5.2 3 ... 4.5 2.5 3." 
NEM VO~K 3.2 4.6 3.0 ".7 3.1 ... 0 2." J.l 

O"'.Hl 3.'1 5.3 ".1 5.7 3.7 1t.7 l.5 1t.2 
PKOENTX 5.7 6.'3 ... 11 6.1 5.0 6.1 It.r. 5.5 
SANTa MAllIA 5.2 6.6 ".'! 6.3 'j.D 6. a ... 1 5.0 

SIO lIT TloE 3.2 ".6 ".3 5.ft Z.Io 3.2 1.2 1.8 
WA SHY"'GTON, or: 3.7 5.1 3.5 5.2 3.4 4.5 1.0 3.6 
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"'UEO SURFACE 

TUT ANGLE .. 5 0 AZIIIUTH ANGlE H 0 

--------------------------------------------------------------._-----------
SPRING SUIIKE!! FALL WINTER 
(M.A.MI IJ • .J.AI (S. I). NI ID.J,n 
0 T " T n r I) T 

---------------------------------------------.-----------------------------
A L flUQUERIJUE 5.6 7.0 5.6 6.13 5.3 6.3 ".8 5.7 
AP"~L~CHIC'OLA ... 0 5.5 3.7 5.~ ... 2 5 ... 3.6 ".6 
B t S" .'RC I( ".3 5.7 1t.'I 6 ... 3.8 It. & 3.1 3.7 

BLUE l-lTLl 3.1t ".8 3.2 It.q 2.9 3.6 ~.6 ~.3 
AllSTON 3.1t 1t.7 3 ... 5.0 2.8 3.7 2." 3.e 
1l~.OI4 N'SY ILlE 2.'1 1t.6 3.6 5,.3 3.3 It. 7 2.6 ~.~ 

r.APE 1-1.8. TTl"R A S ... 5 6.0 ".It 5.'1 1t.2 5.2 3.6 4.5 
r.A~IIlOU 3.8 5.2 3.7 5.2 2.1t 3.3 2.8 3 ... 
C~AU l'STON 3.8 5.3 3.3 5.0 3.7 ... 8 3.1 ... 0 

COlUMP IA 3.6 1t.9 It.l 5.6 1.5 It. 5 2.11 3.6 
DODGE' r.ny ... 3 5.6 It.I'o &.0 ".5 5.5 3.8 ".6 
EL PASO S.C) 7.1 5.1 6." 5.1 6.2 5.0 5.9 

ELY S.2 6.7 5 ... 6.11 5.2 6.1 It.l ... 9 
FORT MORT'" 3.7 5.2 ".1 5.6 3.8 5 •• 3.1t ".3 
G~EH FALLS ... 0 S.1t 1t.1I 6.3 3.2 ... 1 2.2 2.9 

LAKE r.HARLES :!.3 10.9 3.1 ".11 J.3 1t.6 2.& 3.1, 
"fA IJISON It.O 5.5 1t.6 6.2 3.3 ".1 3.9 3.7 
ME I)F,ORIJ 3.7 5.1 5.3 6.7 3.1 ~ .. 1 1.3 2.1 

14r A"IT 3.8 5.1t 3.3 ... 9 3.8 S. Z ... 1 5.2 
NAS"'Y'YLLE 3.3 10.11 3.5 5.2 3.3 It.ft 2.1t !.2 
NEW Vf'RI( 3.2 1t.5 ~.o 1t.7 2.9 3.9 2.2 2.9 

O,.."fU 3.~ 5.2 It.l 5.6 J.& It. 5 3.2 ".0 
P>40ENYX 5.7 6.'l It. II 6.2 It. II 5.9 It. It 5.3 
SANTA MARIA S.l 6.1t ".7 6.1 1t.7 S.7 3.9 ".7 

.,"AUlE 3.1 It.S It.Z 5.7 2.2 3.1 1.1 1.7 
",.S'Ht.1GTON.OO 3.6 5.0 3.5 5.2 3.2 ".5 2.8 3.6 
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FI)(EO SURFAC£ 

TILT ANGLE · .. 5 I) AZIMUTH ANGLE itS I) 

--~------------------------------------------------------------------------SPR!I'IG SUHl'lfR FALL WINTER 
(H,A,M' IJ,J,AI (S.O,N! (0, J. n 
I) T n l I) T 0 T 

--~-------------------------------------------.------- ---------------------

A llJIJ a 'llEI!(lll E 5.5 6.9 5.7 1.0 4.9 6.0 4.3 5.2 
API>AL ACHICOLA 4.0 5.4 3.8 5.3 3. '3 5.1 3.2 4.3 
IlISMA<!CK 4.2 5.5 4.9 6.4 3.5 4.3 2.7 3.3 

RUlE ~ILL 3.3 4.7 3.2 4.<l ?.7 ~.6 2.3 ~.o 

1l1STON 3.3 ... 7 3.4 5.0 2.6 l.5 ~.1 ?)\ 
BROIIN<;V!LL.:E 2.9 4.6 3.11 5.4 3.2 ... 6 2.1t ~;6 

CAPE flATTEIUS 4.1t 5.9 1t.4 5.9 3.9 It. 9 ~.3 It.l 
CARHHlU 3.t 5.1 3.6 5.2 2.2 3.1 2.5 3.1 
C~ML"STON 3.8 5.2 3.4 5.1 3.4 4.6 2.8 J.T 

C3UJI'IlllA 3.5 4.8 4.0 S.6 3.2 4.2 2.5 3.J 
DODGE CIT" 4.1 5.5 4." 6.0 1t.2 5.2 3." 1t.2 
EL I>.SO 5.~ 7.1 S.3 5.5 1t.8 5.9 1t.5 5.1t 

flY 5.2 6.6 5.S 7.0 1t.8 5.8 3.6 ".5 
F~RT WORT~ 3.6 5.1 1t.2 5.7 3.6 It. 7 3.0 3.9 
GREH FAU':S 3.9 5.3 4.8 6.3 2.9 3.8 2.0 2.6 

LAKE CHARLES 3.3 4.9 3.2 ... 9 3.1 4.4 ~.It 3.4 
MAOl901'1 :!.9 5.1t 1t.6 "'.2 l.O 3.9 2.6 3.1 
MEDFO<!I) 3.5 5.0 5.3 6.6 2.9 3.9 1.1 1.9 

HIIIIH ~.8 5.1t 3.4 5.1 3.1 5.0 3.8 4.9 
NAS~VJLLE 3.3 4.7 3.5 5.2 3.1 4.2 2.2 3.0 
NEll YClRK 3.1 1t.4 2.9 4.6 '-.7 3.7 1.9 2.6 

O'1I1IU 3.1 5.1 4.1 5.6 3.3 4.2 2.9 3'.0 
P'lOENtx 5.6 6.9 It.'! &.2 4.5 5 ... l.9 4.11 
SAltH MA"IA 4.9 6.3 4.6 6.0 4.3 '!i. 3 3.5 4.~ 

SEUTU 2.9 It." 4.1 5.6 2.D 2.9 1.0 1.6 
WAS~Il-lGTON.nc 3.'!i ... '3 J.5 5.2 J.O 4.3 2.5 3.2 

.' 
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FIXED SUI!FACE 

TILl" ANGLE .. 5 0 A7tIlUTH AMGlE &0 0 

--.------------------------------------------------------------------------
S""TNG SlJM"£~ FALL MINT£!> 
(M.A.M' IJ .... U IS.O,m (O.J.n 
0 T fl T 0 T 0 T 

--~--------------------------------------------------------------.---------

A L AlIOUE~QUE 5.4 &.8 5.7 7.1 4.5 5.5 :J.8 ".6 
A"II'ALACHICOLA 3.8 5.3 3.11 5.4 3.6 ... 7 2.8 3.~ 

!H Sill ~f: K 4.0 5.3 4.11 &.3 1.1 ... 0 2.3 2.'1 

SLUE MIll 3.1 4.5 3.1 4.8 2." 3.4 2.8 2.7 
ROSTmt 3.2 4.5 3.3 5.0 2.3 3.2 1.11 2." 
"~OWN<;VlllE 2.8 4.5 3.'1 5·.5 3.a ..... 2.1 3.3 

CAII'E MATTI'~AS 4.2 5.7 4.4 5.9 3.5 ... & 2.8 3.7 
CART!H1U 3.5 4.9 3.5 5.1 2.a 2.8 2.1 2.7 
r:~AI!L"STON 3.6 5.1 3.4 5.1 3.1 ".3 2." 3.3 

r::lLllMAIA 3.~ 4.1 ".0 5.5 2.9 3.9 2.1 2.9 
nonlil' CITY 3.9 5.3 4.5 5.'1 3.7 ... 7 2.9 3.7 
fL "11<;0 5.7 £>.9 5.3 6.6 ..... 5.5 4.0 ... 9 

ELY 5.0 6.4 <;.6 7.0 ".4 5.3 3.1 3.9 
FORT WORTH 3.5 4.'1 4.2 5.7 3.2 4." 2.& 3.5 
GREAT FALl:S 3.7 5.1 4.11 6.2 2.& 3.5 1.6 2.3 

LAKE CHARLI'<; 3.2 4.8 3.3 5.0 2.'1 4.2 2.0 3.1 
MAOISf'lN 3.1 5.2 4.5 6.1 2.1 3.& 2.2 2.'1 
"'''OFO!>D 3.3 4.11 5.2 6.5 2.& 3.5 .9 1.7 

",yaM! 3.8 5.3 3.5 S.2 3.4 4.7 3.10 10.5 
NA<;HVILLI' 3.2 4.6 3.5 ,.2 2.8 3.9 1.'1 2.1 
NEM YORK 2.9 4.3 2.9 10.5 2.4 3.4 1.& 2.~ 

OMA~I' 3.6 5.0 4.0 5.6 2.9 3.9 2.5 3.2 
PHOEN·!X 5.5 6.1 10.9 6.2 4.1 5.1 3.4 4.3 
SANTa MARrA ... 7 6.11 4." 5.8 3.8 4.8 1.0 3.9 

SElfl'LI' 2.1 4.2 3.9 5.5 1.8 2.7 .8 1." 
WASHINGTON,OC 3.3 ".7 3 ... 5.1 2.7 3.7 2.1 2.Q 

-. 
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FIXED SURFACE 

TILT ANGLE 45 n HIMUTH ANGLE 7'5 {I 
.' . 

------------------------------------------------~-----------,.---""----------
SPRING SUM!'!!'" FALL IIINTEI! 
(M,A,M' IJ. J. at (S.O,NI (O,J,F, 
0 T 0 T 0 T B T 

--.---------------------~----------------------------- ----------.----------

AL'lU!)UERQUE 5.2 6.5 5.1 7'.1 4.0 5. Q 3.1 4.0 
APPALACHICnLA 3.7 5.1 3.11 5 ... 3.2 4.4 2.10 3.4 
eI<;HAoCK "3.7 5.0 4.1 6.1 2.7 3.5 1.11 2.4 

SLIlE HILL 3.0 4.3 3.0 ".7 2.1 3.0 1.6 2,] 
IlOSTON 3.0 4.3 3.3 4.Q 2.0 2. 9 1.4 2.1 
IlIIOWNSVILLE 2.8 ".5 3.9 ".5 2.1 ... 1 1.'1 ~;il 

C~PE ~AnERAS ... n ".5 ... 1 5.9 3.1 ... 1 2,1 3.2 
CARII'IOU 3.2 4.6 3." 4.9 1.1 2.5 1.6 2.3 
C~A~L£STON 3.5 ... '1 1." 5.1 2.8 3.9 2.0 2,'1 

C:OL~"l'!TA 3.1 ... 5 3.9 0; ... 2.5 3.5 1.7 2.5 
nOOGE CITY 3.7 5.1 4.4 5.e 3.3 ... 2 2.3 3,1 
EL PA<:O 5.5 6.7 5.3 6.6 3.'1 5.' 3.4 4.2 

ELY ... 7 6.2 5.5 1.0 3.S ".7 2.5 3.3 
FORT '\40RT~ 3.3 4.8 ... 2 5.1 2.9 4.0 2.2 3.1 
r,~nT FALLS 3.4 ".8 ".6 &.0 2.~ 3.1 1.3 1.9 

LAI(E r.HA~LES 3.1 ".7 1.3 5.0 2. '" 3.9 1.7 2.7 
"'AllISON 3.5 4.9 ".4 6.0 2.3 J.2 1.11 2.5 
"EDFnOO 3.1 4.f> 5.0 6.3 2.2 3.2 .7 1." 

'" r A" 1 3.7 5.3 3.6 5.2 3.1 ... It 2.9 ".1 
Nil SHVTllE 3. a 4." 3.4 5 • .2 2.5 3.5 1.5 1'.3 
NEil vnql( 2.1 4.1 2.7 IoJ.>4 2.1 3.1 1.3 2.0 

OM A~ a 3." 4.e J.9 5.4 2.5 3.5 2.0 2.1 
pHonnx 5.~ 6.5 4.8 0.2 3.6 ... 7 2.8 l.1 
SA NT 1\ MARIA ".4 5.7 4.3 5.6 3.3 4.3 2." 3.3 

SEUTlE 2.5 ~.q 3.7 5.~ 1.5 2.4 .6 1.2 
WAS~tNGTON.IlC 3.1 ... s 3.3 5.0 2.3 3.3 1.7 2.4 

." 

.' 
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!'IXED SURFACE 

TILT ANGLE: · .. 5 n lZIHUTH ANGLE '10 D 

--------------------------------------------------------------------------- . '. 
SPUHG SUH"ER FaLL HI/HI'!'! 
(H.A,H, (J • .I, At (S,O,Nt (D, J, 1'"1 
D T 0 T n T [) T 

--.------------------------------------~-----------------------------------

ALRUQIJEl'IOUE 4.'1 6 •. 2 5.6 7.0 3 ... ..... Z.5 3.~ 

APPIILIICHIOOLA 3.5 ".'1 1.8 5.3 2.8 3.9 1.9 2.'1 
~[S!1I1IlCI( 3.3 ".7 4.4 5.'1 Z.2. 3.1 1.J 1.'1 

RL IJE HIll 2.7 It. 1 2.'1 4.5 1.8 2.7 1.2 1.Q 
B(,!STflN 2.7 ... 1 3.1 4.7 1.7 2. & 1.0 1.7 
Il~OHNSVILLE 2.7 ..... 3.'1 ·5.6 2 ... 3.8 1.5 2.1' 

CAPE ~ATTERAS 3.~ 5.2 ".2 5.7 2.r. 3.7 1.8 2.7 
CARI80U 2.'1 ".3 3.2 ".7 1 .... 2.2 1.2 1.& 
C",IIUESTON 3.3 ".7 3.~ 5.0 2.4 3.5 1.6 2.5 

COLUM!HA 2.'1 4.3 3.7 5.3 2.1 3.1 1.3 2.1 
DODGE CITY 3.4 ... 11 4.2 5.7 2.7 3.7 1.8 2.6 
EL paso 5.2 fl." 5.3 6.5 J.4 4.5 2.7 l.& 

ELY 4.4 5 .. 8 5.4 6.8 3.2 ".2 Z.O 2.8 
FORT WORTH 3.1 4.5 4,1 5.6 2.5 3.& 1.7 2.& 
GQEH FALLS 3.1 4.5 4.3 5.8 1.8 2.7 .9 1.5 

L All:E CHAl'IlES 3.0 ".6 3.3 5.0 2. J 3.& 1.4 2.4 
HAnISON J.1 ".6 4,2 5.8 1.'1 Z.8 1.3 2.0 
HEn~nlln 2.8 ".3 1t.8 6.1 1.8 2.8 .5 1.3 

HIIIMT 3.5 5.1 3.6 5.3 2.7 4.1 Z.4 3.& 
NASHVILLE 2.8 4.2 3.3 5.1 2.1 3.2 1.2 2.0 
NEW YORI( 2.5 3.1l 2.6 4.3 1.8 2.7 .9 1.7 

OUI'I' 3.1 4.5 3.7 5.3 2.1 3.1 1.5 2.2 
PI10ElnX 5.0 6.2 It.8 6.1 3.1 ".2 2.2 3.1 
SAIUA 'uorA ".1 5.4 ... 1 5.5 2.7 1.7 1.'1 2.8 

SEIITTLE 2.2 3.7 3.5 5.0 1.2 2.1 .5 1.1 
WASI'IINGTO"f,ncr 2.'1 ".3 3.2 It.tI 1.'1 3.0 1.3 2.0 

'. 
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F! XED Slll!FACE 

TILT ANGL" <'l0 Il A 7TMUTH ANGLE -90 0 

.". ---- -- -------- ----------------- .. --------------------------------------- ... -_ ... 
SPI!ING SUMMFIl FALL W[NTl'I! 
1M. A. I'll IJ,J.Al IS,O,N! Ut. J, F! 
0 T 0 T 0 T 0 T 

--~------------------------------------------------------------------------

AL RUOUERQUF. 5.0 0.4 5.7 7.1 3.6 4.6 2.6 3.~ 

APPAlllCHIOOLA 4.0 5.5 4.0 5.1 ~.1 4.3 2.2 3.,! 
81 SI1l1 1>1:: I( !.4 ... ~ 4.~ fo.l 2.1 "3.0 1.3 2.0 

8LUE \-lILL 2.8 4.2 J.2 5.0 1.8 2.6 1.3 2.0 
11:) SHIN 2.8 4.2 3 ... 5.1 1.7 2.7 1.1 1.~ 
8~OIIKSVILL;E 3.1 4.~ 4.3 6.0 2.4 3.9 1.5 2', ~ 

CAPE MATT~AS 4." 5.9 ".8 6./0 2.9 4.0 2.0 2.9 
CA "I RIlU 2.9 4.4 3.5 5.1 1.4 2.J 1.2 1.8 
CIHUFSTON 3.5 5.0 3." 5.2 2.5 3.7 1.1 2.7 

COLllM" I A 3.2 ".6 ... 3 6.0 2.4 3.4 1.5 2.3 
DODGE cny 4.0 5.4 5.0 6.4 3.1 4.1 2.0 2.8 
EL P4'S0 5.5 6.8 5.6 7.0 J.6 4.7 2.8 3.~ 

ELY 4.3 5.~ 5.1 6.6 3.3 4.2 2.0 2.e 
FORT WORTH 3.7 5.2 4.6 6.2 2.8 ... 0 1.9 2.9 
G~EAT FalLS 3.0 4.4 4.4 5.9 1.8 2.7 1.0 1.6 

L A ICE CHARLES 3.2 4.9 3.3 <;.1 2.3 3.7 i.& 2.7 
lolA 01 S'nN 3." 4.9 ... 6 6.2 2.0 2.9 1.4 2.1 
MEnFO"O 3.3 4.A 5.5 6.9 2.2 3.2 .7 1.5 

14f AIlI 3.11 5.4 3.& 5.3 2.8 4.2 2.5 1.8 
NASHV ILLE 3.0 4.5 3.7 5." 2.2 "3.3 1.3 2.1 
NEil VflRI< 2.7 4.1 3.0 ... 8 1.9 2.9 1.1 1.9 

011 .~11 3.4 4.'l 4." 6.0 2."3 3.3 1. & 2.3 
Pf\OEIHX 5.l ~.6 5.4 6.9 3.4 ... e; 2.5 3.~ 
SANTA MARIA 5.1 6.C; &.2 7.& 3.& 4.& 2.1 3.0 

SEAfTt.E 2.7 4.2 4.6 6.2 1.4 2.3 .5 1.1 
WASHHIGTON,Oe 3.1 ".6 3.7 s ... 2.1 "3.2 1.4 2.2 

.' 

.' 
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f'Ixro SUlfF.CE 

TILT ANGLE 30 I] AZIMUTH .NGlE -T5 0 

----------------,--------------------------------------------------------- , " 

SPRING SU"I'IER FlLl IIINTER 
(M,A."' (.1,.1, A, (5.0.1'11 (O,J,Ft 
0 T 0 T 0 T 0 T --- ----------------------.-------------. ----------------- --. ---------. -----

AL BUQUERQUE 5.2 6.7 5.11 7.2 ".0 5.1 3.1 ".ll 
AJ>PALIICHJCOtA 4.1 5.6 ".1 5.7 3 ... ...S Z.6 3.7 
IltSIt"RCK 3.7 5.1 5.0 6.5 Z.5 3 ... 1.7 2.~ 

IlLUE HIll 3.0 10.4 3.4 5.1 2.1 3.0 1.6 2.3 
MSTOl'1 3.0 ,. ... 3.5 5.2 2.0 3.0 1." 2.1 
8" 01'" SV Ill:E 3.2 ".9 4.3 ·6.0 2.6 ... 1 1.11 3.0· 

CAPE flA TTER AS 4.6 6.1 ... '1 6.5 3.3 It ... 2." 3.3 
(;ARtBOU 3.2 ,..7 3.6 5.2 1.6 2.6 1.5 2.1 
r.~.Ul'STON 3.7 5.2 3.5 5.2 2.8 ... n 2.1 3.0 

CalUIotBIA 3.4 ".8 10.5 6.1 2.7 3.7 1.8 2.& 
!lODGE CIT" 4.2 5.& 5.1 6.6 3.5 10.5 2." 3.2 
EL paso 5.7 7.0 5.7 7.0 10.1 5.1 3.3 ".3 

ELY 4.& 6.1 5.3 6.11 3.7 Io.T 2.5 3.1 
FORT WOPTH 3.9 5." ".7 6.3 3.1 4.3 2.3 3.2 
GREH FALL'S ~.3 10.7 10.6 6.1 2.1 3.0 102 1.9 

LAItE CH ARL ES 3." 5.0 3.1 5.1 2.6 3. 'I 1.9 2.'! 
MADISON 3.6 5.2 10.7 6.10 2.3 3.2 1.8 2.5 
MEOFO"" 3.5 5.0 5.T 7.1 2.5 3.5 .9 1.7 

MIAI1I 3.'1 5.5 3.6 5.3 3.1 4.5 2.9 4.1 
NASltVYLLE 3.2 ... 7 3.7 5.5 2.5 3.6 1.5 2." 
NEil YORK 2.'1 4.3 3.2 ... '! 2.1 3.1 1." 2.2 

O"Aln 3.6 5.1 4.~ 6.1 2.& 3.& 2.0 2.7 
PHIlENTX 5.6 6.8 5.5 6.Q 3.11 ".9 3.0 3.9 
SAlin "A"IA 5.10 6.11 6.3 7.7 ... 0 5. a 2.5 3.5 

SEUTlE 2.9 4.4 ... 1 6.3 1.6 2.G .6 1.2 
H~SIt!1'lGTON.DC 3.3 1t.1I 3.8 5.5 2.5 3.5 1.11 2.e. 

'. 
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FIX!"O SU~FACE 

TILT ANGLf 30 0 AZ[lfUTH ANGLE -oG 0 

--~------------------------------------------------------------------------SPI'ING SU"'"E~ FAll IItNTE" 
1 .. ,A.Hl (J,.J,Al IS,O,HI fit. J, F1 
0 T I) T 0 T 0 T 

----------------------------------------------------------------.----------

AL BUtlUf:"QUE 5." &.9 5.9 7.~ ft ... s.; J.E; ... ., 
APPAL'CHIC'OLA 4.3 5.8 4.1 ;.7 3.7 ".9 3.B ".0 
RrSHa"r.K 4.0 5.1t 5.1 &.6 2.8 3.7 2:.1 2,7 

IlLUE HILL 3.2 4.6 3.; 5.2 2.3 3.3 1.9 ~.E> 
BOSTON 3.2 1t.6 3.6 ;.3 2.2 3.t 1.7 2.4 
B ~ OJU, C; V rL L'f ~.2 5.0 ".3 &.0 2.8 ... 3 2.0 ]'.l 

CII. l'E HA HE" A S 4.!! 6.3 s.B &.& 3.& ... 7 2.11 1.1 
CAQr !lOU 3.'1t 4.9 3.7 5.4 1.9 2.8 1.8 2.5 
C~.~LfSTON 3.8 5.3 3.5 5.3 3.1 It. 3 2." 3d 

COLU"''llA 3.0; 5.0 4.6 &.2 3. Q ".3 2.1 2.'1 
OOnGf CITY 4.4 5.11 5.2 6.7 1.9 ... 9 2.9 3.1 
EL DII.SO 0;.9 7.3 5.8 7.1 4.4 5.5 3.8 4.8 

ELY 4.'1 6.4 5.4 0.9 4.2 ".1 2.9 3.7 
FO"T 'WORTH ... 0 5.5 4.7 &.3 3.lt ... f> 2.6 3.6 
G'!fA T FALLS 3.5 5.0 4.ft &.3 2." 3.3 1.5 2.2 

UKE CHA"L£S "3.5 5.1 1.1 5.1 2.8 ".2 2.1 3.2 
"'AOIS'lN 3.11 5." 4.9 6.5 2.6 3.5 2.1 2.~ 

"EOFO"O 3.7 5.2 5.~ 7.2 2.8 3.~ 1.0 1.9 

"[ 11.'41 It.o 5.6 3.6 ;.3 3.3 ... 1 3.3 ... 5 
NASflVTLLf. 3.1 ".8 3.8 5.6 2.7 3.9 1.8 2.6 
NEil ynRK 3.0 ".5 :1.2 5.0 2.4 3./0 1.7 2." 
O"AI-I.' 3.~ 5.2 4.6 6.2 30n ~.O 2.3 3.1 
P~OEN"'X 5.~ 7.0 5.6 7.0 /0.2 5. J 3./0 4.10 
S~NU' MAR,N 5.5 7.0 o .. ~ 7.7 4.4 5." 2.1) 3.9 

SO:lTTl£ 3.1 4.6 4.8 0.4 1.8 2. S .s 1.10 
WlSllTNGTn"l,OC 3.5 5.0 3.'1 5.6 2.7 l.8 2.1 2.'1 
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FIXEO SUIl1FAGE 

TTLl ~NGLE JO 0 HIMUlH ANGLE - .. 5 n 

------------------------------------.--------------------------------------
SPRY"'/; SUMMEIl1 FALL HIIHEIl1 
(M,A,MI IJ,J,At IS.O,NI (0. J, F1 
0 T II l 0 T 0 , 

--~------------------------------------------------------------------.----. 

ALRIJQ11EROilE 5.6 1.1 6.0 1." It. II 5. 'J ... 1 4.'1 
A"PUaCHICOLA 4." 5.'1 ... 1 5.11 ... 0 5.~ 3.2 It. 3 
erSIU'lCK 4.2 5.6 5.2 6.7 3.1 ... 0 2.1t 3.0 

BLUE "'ILL 3.3 ".11 3.; 5.3 2.5 3.5 2.1 2.'1 
BOSTON 3.:! ".7 3.7 5 ... 2.5 3 ... 1.'1 2.6 
MOIlMSVILLE 3.3 5.0 ... 3 5.9 3.0 ".5 2.2 3.5' 

eA PE "'ATTERAS ".'1 6." 5.0 6.6 3.'J ;. a 3.1 4. Q 
CARIBOU 3.6 5.1 3.8 ;.5 2.1 3.0 2.1 2.11 
CHaUl':STON 4.0 5.5 3.6 5.3 3.3 4.5 2.6 3.6 

COLUMBIA 3.7 0;.1 4.6 6.2 3.3 It. 5 2.10 3.2 
nOOGE cny 4.5 5.'1 5.3 6.7 ".2 5.2 3.2 4.0 
fL "ASO 6.1 7 ... 5.8 7.1 10.8 5. 'J ...3 5.2 

flY 5.1 6.6 ;.; 7.0 4.6 5.5 3.3 4.1 
FORT wnRTH 4.1 5.6 4.11 6.3 3.7 4.8 2.9 3.'1 
G~EAT FALLS J.7 5.2 ... '1 6.4 2.7 3.6 1.8 2.4 

LA1(t CHARLES 3.6 5.2 3.4 5.1 3.0 4 ... 2.3 3 ... 
"14 OI S"'" 4.0 5.5 5.0 6.6 2.8 3.8 2." 3.1 
MEOFO~O J.tI 5." 5.'1 7.3 1.0 ... 0 1.2 2.0 

MfAKY 4.1 5.7 3.6 5.3 3.6 5.0 1.6 ".11 
NASHVYLLE 3.5 5.0 3.'1 5.7 3. a ".1 2.0 2.'1 
NEil YllRK 3.2 ".6 3.3 5.1 2.6 3.6 1.9 2.6 

OMAHA 3.'1 5.4 4.1 6.3 3.2 4.2 2.6 J." 
PIo!OEMYX 5.'1 7.? 5.6 7.0 4.5 5.6 3.8 ".7 
SAIIU MARTA 5.1 7.1 6.3 1.7 10.7 5.7 3.3 ".2 

SEATTLE 3.2 4.7 10,'1 1'>.5 2.0 2.9 .'J 1.5 
H A SOl YNGTON. 00 3.6 5.1 3.9 5.1 3.a 10.1 2.10 3.2 

-. 
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FIXEO SURFAC£ 

TIL ,. ANGL E 30 n A ZTMUTH ANGLE -30 I) 

" ". 

--~------------------------------------------------------------------------SI'RI NG SUMME~ FALL WINTER 
(M,A.M' lJ .... AI (S.O,Nl (0, J. FI 
0 T n T II T 0 T 

-----------------------------------------------------------------------.---
AL flUOUERQUE 5.~ 1.2 6.1 7.5 ~.1 6.2 ..... ~.3 

API'AL lICHICOLA ..... 5.9 ".2 5.8 ".2 5." 3.5 1,.6 
flI<;HAI'CK 4.3 5.7 5.3 6.8 3.1, ... 3 2.7 3.3 

RUJE MILL 3 ... ".'1 3.& 5.3 2.7 3.7 2.3 3.1 
SflSTnN 3 ... ".8 3.7 5 ... 2.6 3.& 2.1 2.8 
R~nWM~VrLl'E 3.3 5.1 4.2 5.'1 3.2 ".7 2." 3.E> 

CAPE I-1ATTERAS 5.0 &.5 5.0 !I.E> ".1 5.2 3.1t ".3 
cARtflnu 3.8 5.2 3.'1 5.5 2.2 3.1 2 ... 3.0 
CHMLfSTO"l 4.1 5.6 3.6 <;.4 J.5 ".7 2.9 3.A 

cnUlMIHA 3.8 5.2 4.6 &.3 3.5 ... 5 2.& 3." 
flOOGE C In 4.6 6.0 5.3 6.7 ..... 5.4 3.5 10.3 
EL !> A'':: a 6.2 7.6 5.8 7.2 5.~ 6.1 1t.6 5.5 

ELY 5.3 6.8 5.6 7.1 It.'! 5.8 3.6 ... 5 
nRT 'MaRTH 4.2 5.7 4.8 6.3 3.9 S.O 3.2 ".1 
GREaT FALLS 3.9 5.3 ';'0 6.5 2.'1 3.8 2.0 2.6 

LAKE CHARLES 3.6 5.3 3 ... 5.2 3.2 4.6 2. <; !.o 
MAnts-oN 4.1 5.7 5.0 6.7 3.0 4.0 2.6 3.4-
MEIlF!lOD 3.'1 5.5 6.0 7.4 3.2 .... ~ 1.3 201 

MIAM! 4.1 ~.e 3.6 5.4 3.8 5.2 3.'1 5.1 
NASHVILLE 3.6 5.0 J.'l 5.7 3.2 ... J 2.2 3.0 
NEil YMK 3.3 ... 7 3.1t 5.1 ' 2.8 3.8 2.1 2.6 

MAHII ... 0 5.5 ... 7 6.3 3.4 4." 2.9 ~.6 

PI'IOE"'YX 6.1 7." 5.6 7.0 ".7 5.8 4.1 C;.D 
S""'. 14ARIA 5.8 7'.2 6.2 7.6 ".9 6.D J.6 ".5 
SEarn.!': 3.3 ".R ".9 6.5 2.1 ~.1 1.0 1.6 
HAS'n~lGTON,De 3.~ 5.2 ".0 5.7 3.2 ... 2 2.& 3 ... 

." 
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FIXED SU~FACE 

TILT ANGLE 30 0 II ZI"UTH ANGLE -15 0 

." " --1------------------------------------------------------------------.-----
SPIUNr; ~UMME~ FALL iClN T1'''I 
(M.A."' (J,.J.Al (S. O. NI ID,J,Fl 
0 T 0 T 0 T 0 T 

--.-----------------------------------------------------------------------. 
AL8U1)UERQUE 5.9 7.3 6.1 1.5 5.3 6." ".7 5.5 
AI>PAL ACHIOOLA 4.5 6.0 ... 2 5.8 It." 5.& 3.6 4.7 
II I ,),,,'I>C I( 4." 5.!! 5.3 6.9 3.6 4.5 2.9 3.5 

BLUE 1'1ILL 3.5 5.0 3.6 5.3 2.8 3.8 2.5 3.2 
Il::lSTOM 3.5 4.9 3.8 5.5 2.7 3.7 2.2 3.0 
M 0" ,,-; VILLE 3.3 5.1 4.2 '5.9 3.3 4.8 2.5 "3.7 . 

CAPE llIATTE1US 5.1 6.6 5.0 6.6 4.3 5.1t 3.5 4.5 
CAR[SOU 3.9 5." 3.9 5.6 2.3 3.2 2.6 3.2 
CH.~LI"STON 4.2 5.7 3.6 5.4 3.1 10.9 3.0 4.0 

COLli"''' IA 3.8 5.3 4.6 6.3 3.6 4.6 2.7 3.5 
MOGE CIT" 4.7 6.1 5.3 6.7 ... 6 5.6 3.7 4.5 
E'L PA<;O 6.3 7.6 5.8 7.2 5.2 6.3 4.9 5.8 

ELY 5.4 6.'1 5.1 7.2 5.1 6.0 3.tI ... 7 
FClRT WORTH 4.2 5.1 4.1 6.3 ... 0 5.2 3.3 ".3 
r,REU FAllS ... 0 5.5 5.1 6.6 3.1 ... 0 2.1 2.7 

LAlCE rHARl£S 3.7 5.3 3." 5.2 3.3 ".7 2.6 3.7 
MAoIS"N 4.2 5.7 5.1 6.1 3.2 ... 1 2.8 3.5 
"'EI)FOR" 4.0 5.5 6.0 7." 3.3 ... 3 1.3 2.1 

"'I."Y 4.2 5.8 3.1 5 ... 3.9 5.J 4.0 5.2 
NAS~VnlE 3.6 5.1 3.9 5.7 3.3 ... It 2.3 3.1 
NEW YORK 3.3 ".8 3.4 5.1 2.9 3.9 2.1 2.9 

ClIU~A ".1 5.5 4.7 6.3 3.6 ... 6 l.ll 3.11 
PHOENIX 6.2 7." 5.6 1.0 ".9 6.0 4.3 5.2 
SAtfH' IURIA 5.8 7.2 6.1 7.5 S.Q 6.1 3.tI ".7 

SEUT\.£ 3.3 4.9 4.8 6.5 2.2 3.2 1.0 1.1 
HASHI"'GTON.Oe 3.11 5.3 4.0 5.7 3.J 4. It 2.7 3.5 

-, 
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FllCEI) SU.FACE 

TILT ANGLE ':SO I) 'lIMUTH ANGlE • I) 
-----------------------------------------------------------.-----.---------

S,"'HNG ~U""E!{ FALL Mt"TE~ 
(H. A.lII' (J. J." IS.O,N' (0. J, Ft 
0 T U T 0 T !) T 

--~----------------------------------------------------------------------~-

~l8\JOUERnUE 6. n 7 •. 4 6.2 7.6 5." 6.5 .. ,1 5.!'; 
A"P~L ACHICOlA 4.5 6.0 ... 2 5.11 It. It 5.& 3.7 1t.7 
RISM.'!l'CK 4.5 5.'1 5.1t 6.'1 J.7 4.S 2.9 3./\ 

III liE HILL 3.6 5.n 3.6 5.~ 2.9 3.'1 ~.5 3o'! 
IlOSIml 3.6 s.n 3.11 5.5 2.11 3.8 a,l 3.0 
BQO"H~VILLE 3.3 5.1 ".2' 5.'1 3 ... ... e ih '" 3'. R 

CAPE tlHTERAS 5.1 6.6 5.0 6.6 4.$ 5.4 3.6 4.5 
CARIfll:IU 3.9 5.4 ".0 5.6 2." 3.1 2.6 3.3 
CIURLE~TOH 4.2 5.7 3.7 5.5 3,7 ... \l 3.1 4.0 

COlllM!H A 3.'! 5.3 4.6 6.3 3.6 ".6 a.1I 3.6 
o IllIG £ CIT". 4.7 6.1 5.3 6.7 It.' 5.6 1.S 4.6 
El !>lISO 6.4 7.7 5.'1 7.2 5.1 6.11 It.'! 5.'! 

ELY 5.5 7.0 5.11 7.3 5.2 6.1 3.9 4.8 
F()fU 'MORTH 4.2 5.7 ".7 6.3 4.0 5.! 3.11 4.3 
GREU FALlS ".1 '3.5 5.2 6.7 3.1. ... s 2.1 2.11 

lU:E CHAIRES 3.7 5." 3.4 5.~ 3.4 4.7 2.6 3.7 
"A!lISON ".2 5.11 S.l 6.8 3.2 ".2 2.'1 3.6 
MEOF 0"0 4.0 5.5 6.0 7.4 3.3 ... s 1.3 2.1 

MIA"! I 4.2 s.'! 3.7 5.4 It.a 5." ... 1 5.3 
N A "" V fLU: 3.6 5.1 3.'1 5.7 3.3 4.5 2.1t 3.2 
NEil YORK 3.4 4.11 3." 5.1 1.0 4.0 2.2 2.'1 

O'4AIU ".1 5.6 ".!'> 6.2 ,.6 , .. 3.1 3.'! 
PflllENlX e.. 2 1.5 5.6 7.0 5.a 6.1 1t.4 5.3 
sun MAPIA s.e 7.2 5.'! 7.3 S.D 6.1 3.8 ".7 
S,ATTL£ 3.3 ".8 4.8 6.1t 2.2· 3.2 1.0 1.7 
WA 'SIn Nr.T ON. nc 3.'1 S.3 ".0 5.7 3.3 ... It 2.7 11.5 

,-

" 
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FIXED SURFACE 

TILl ANGLE ·;'0 0 AnNUTH A"roLE 15 n 

--~---------------------------------------------------- --------------------SPR!NG SU"''''E~ FALL WINTER 
eH~A."" (J,d,AI es, n. HI eO.J.n 
0 T 0 T D r 0 T 

-----------------------------------------------------.---------------------
ilL 8IJa!lERQUE 6.0 7.4 6.3 7.7 5.3 &.11 4,7 5.C; 
ADPAL.CHICO'LA 4.5 6.0 4.2 5.11 ".4 5.& 3.& 4.7 
RISM'IIRCK ".C; 5.Il 5.4 6.'l 3.6 4.5 2.9 3.C; 

ALUE HILL 3.6 5.0 "J.o 5.3 ~.q 3.'1 2.5 3.2 
80<;TO'N 3.6 5.0 3.a 5.5 2.8 3.1 ::>.2 2.9 
8~OIiRSVILLE 3.11 5.1 ".3 ·5. 'l 3." 4.'1 2.6 3.~ 

CAPE 'HATTERA'; 5.0 6.5 5.0 6.6 4.3 5. It 3.5 4.4 
CAR!!lOU J.1l 5." ".0 5.6 2.3 3.2 2.6 3.2 
C~IIUESTO'N 4.2 5.7 3.7 5.5 3.1 ".9 3.0 ".0 
CnLIJ""IA 3.~ 5.3 ".6 6.2 3.6 ... 6 2.1 3.'5 
nOOGE CITY 4.& 6.1 5.2 6.7 ft.6 5.& 3.7 4.5 
EL I>'SO' 6.ft 7.7 5.Il 7.2 5.2 6.3 ".9 5.8 

ELY 5.5 7.0 5.9 7.ft 5.2 6.1 3.9 ".7 
F~RT lIORTH 4.2 5.7 ".7 6.3 4.0 5.1 3.3 ... 2 
G~EA T FALLS 4.1 5.6 5.2 6.7 3.1 4.0 2.1 2.7 

LAKE CHARL!''; 3.7 5." 3.5 5.3 3.3 ".7 2.6 3.7 
HAnrS!'!N 4.2 5.8 5.1 6.8 3.2 ".1 2.8 3.5 
"'cOFOIlO J.CI 5.5 6.0 7." 3.2 ft. 2 1.3 2.1 

MUMY 4.2 5.9 3.8 5.5 ".0 5.4 ".1 5.3 
NA<;HVYLU 3.6 5.1 ... 0 5.7 3.3 ... 5 2.3 3.2 
NEM Y!'RK 3.ft ... 8 3." 5.1 2.9 3.9 2.1 2.~ 

O' .. H.· 4.1 5.5 ".6 6.2 3.6 ... 6 3.1 3.11 
PHOENIX 6.2 7.5 5.6 7.1l ".9 6.0 ".3 5.2 
SANTa' MARIA 5.7 7.1 5.8 7.! ... 9 6.0 3.8 ".1 
SEATTlE J.J ... ~ ".7 6.3 2.2 3.1 1.0 1.6 
WASHtNGTON.OC 3.9 5.J ".0 5.7 3.3 ... ,. 2.7 J.5 
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· -' FI )(1"0 SIJRFACE 

TILT ANGLE -3~ n A 7.I 'fUTH ANGLE 30 0 

--.-------------------------------------------------------.----------------
SPRING SU"MER FALL WINTER 
{M.A,H, {J,J,A' (S. O. NI lO,J.FI 
0 T n ,. 0 T ° T 

--~------------------------------------------------------------~----------

A L "IJ flU Ell: Il UE 6.0 1.4 6.3 1.7 S.Z 6.3 4.5 5.3 
A""'UCHICOLA 4." 5.q 4.3 5.9 ... 2 5." 3." 4.5 
IHSIUOCK 4.4 5.11 5.l 6.!! 3.5 4 ... 2.7 3.3 

B L l:IE HILL 3.5 ';.0 3.6 5.3 2.8 3.8 2.3 3.1 
!lOST ON 3.5 5.0 3.~ 5.5 2.7 3.6 2.1 2.11 
BROWr-r;VILLE 3.3 5.1 ".3- 6.0 3." ... S 2.5 3.1 

CAPE HA HERA'> ".9 6.5 S.O 6.6 ".1 5.~ 3." ".3 
CARIBOU 3.9 5." 3.9 5.1i 2.2 "S.! 2." l.1 
CHARLICSTON 4.2 5.7 3.11 S.S 3.6 ".8 2.9 3.11 

rOlllH!H A 3.11 5.2 ... & &.2 3.1t ... ,. 2.6 J ... 
DODGE CIn' ... 6 6.0 5.2 6.7 4.4 5. ,. 3.5 4.3 
n "1\'50 6." 7.7 6.B 1.3 5.1 6.~ 4.7 5.6 

EL ., 5.5 7.0 6.0 7.5 ;.0 5.9 3.7 ... 5 
FORT WORTH 4.1 5.6 10.7 1>.3 3.8 5.0 3.2 4.1 
G~EH FALLS 4.1 5.5 5.2 1>.7 3.0 3.9 2.0 2.1> 

LMCE CHARLES 3.7 5." 3.5 5.3 3.3 4.6 2.5 3.5 
HADISON 4.1 5.1 5.1 6.7 3.1 4.0 2.& l." 
111"01'0"0 3.g 5." 5.'! 7.'3' 3.1 4.11

, 1.2 l.ll 

HUHI ".2 5.q 3.9 5.6 l.'l 5.1 3.'l 501 
NASHVTLlE 3.6 5.1 4.0 5.8 3.2 4." 2.2 3.1 
NEM YORK 3.3 ... 11 3.3 5.1 2.S 3.S 2.0 2.7 

014 AH II 4.0 5.5 4.1i 6.(' 3.4 4.r. 2.9 3.7 
P'lOEHTX 6.2 7.5 <;.5 7.0 ".8 5. 'l ".1 5.0 
SAMra I4ARtA 5.5 7.0 5.6 7.0 ".7 5.7 3.6 ".5 
S~ATTlE 3.2 4.7 4.6 6.2 2.1 3. ~ 1.0 1.6 
WA '!H t1l1G TOIf, no 3.6 5.3 J.'l 5.7 3.1 ... Z 2.5 3.3 

.-

" 
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I'I XED SURFIICE ... . 
lILT ANGl.E -30 0 1l1I"tJTH aNGLE 1t5 0 

----------------------.----------------------------------.------.--------.- ," 

SPRING SUMMER Fal.l wtNTE" 
(M.A.111 IJ,J,Al (5. n. N1 fU • .J, n 
0 T 11 T 0 T 0 T 

----------------------------------------------------------------.----------
A L Sll1)UERQUE 5."1 7.3 6." 1.8 ... 9 6. m 4.1 5.0 
APPALACHlOOL" ,. ... 5.<1 ".3 5.9 ... 0 5.2 3.2 ".2 
III OSM "'IIC I( ".3 5.7 5.3 6.8 3.3 ... 2 2." 3.1 

BLUE '!'IILL 3 ... 4.9 3.5 5.3 2.6 3.& 2.1 2.'1 
ROSTON 3.5 ".9 3.7 5." 2.5 3.5 1. q 2.& 
B~ mlM'SV IlL'E 3.3 5.0 ..... . &.1 3.2 ... 7 2.3 3.5' 

CAPE ~ATTERAS 4.11 &.3 5.0 &.& 3.9 5.0 1.1 ".0 
CARIBOU 3.11 5.2 3.'1 5.5 2.1 3.0 2.2 2.'1 
C!1AUESTOW ".1 5.& 3.8 5.& 3." 110.6 2.7 3.0 

C!)LlJ"1'1 IA 3.7 ~.1 ".5 6.1 3.2 ".2 2." 3.2 
DODGf" CITY ,. ... 5.'! 5.2 6.6 ".1 5.1 3.2 ... 0 
F.l PA'SO 6.3 7.6 &.0 7.3 4.8 5.'1 ".3 S.3 

flY 5." &."1 6.0 7.5 10.7 5.1 3 ... ".2 
FOIU 'MaRTH 4.0 5.5 4.7 &.3 3.& 4.5 2.9 3.8 
GREIlT FALt:S 3."1 5.4 5.2 &.7 2.8 3.7 1.8 2." 

LAKE CHARLES 3.& 5.3 3.6 5." 3.1 ".5 2.3 3.4 
MAnlseN 4.0 5.6 5.0 6.7 2.'1 3.8 2.10 3.1 
MEDFORD 3.7 5.3 5.8 7.2 2.9 3.'J 1.1 1.9 

MtAM! 4.2 5.8 3.9 5.6 3.1 5.1 3.7 ".'1 
"'f.!MVIlLE 3.5 5.0 4.0 5.7 3.1 ".2 2.0 2.9 
NEM YORI( 3.2 4.7 3.3 5.0 2.1 3.7 1.8 2.5 

OMAI411 3.'1 5 ... ... 5 &.1 3.2 ... 2 2.& 3." 
PHOEltIX 1\.1 7.4 5.& 1.0 1t.5 5.& 3.11 4.7 
SUIT .. "A"fA 5 ... 6.8 5.110 &.8 4.3 5.10 3.3 ".2 
SEUTU 3.0 ".6 4.5 &.1 1.<1 2.'1 .9 1.5 
HaSHtNGlOW.OIt J.7 5.2 3.Q 5.6 2.9 It. m 2.3 ~.1 

". 

" 
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· .. 
FIXED SURF.CE 

TILT ANGLE 30 0 A It"UTI1 .NGlE &0 0 

------------~--------------------------------~------------------~-------.-SP!HNG SUMMER FAll. MINTEf! 
'".A.MI IJ .... A' IS.O,NI '",J,Ft 
I) T n T 0 T 0 T 

---------------------------------------------------------------------------
AL BI11lUfl1(lUE 5.6 1.2 &.It 7.ft ".& !i. & 3.7 4,'3 
A?PUftCHICOLA 4.3 5.11 ".3 5.Q 3.8 5.0 2.11 ~,~ 
RI~MU1CK ".1 5.5 5.2 6.1 3.0 J.9 l!.l ~.1 

RllIE l-IILL 3.3 It.1 3.e; 5.2 2." 3. It 1.9 2,6 
ROSTOtl 3.3 ".1 3.7 5." 2.! 3.S t.7 ~.4 
Il~OIH~SVILLE 3.2 5.0 ..... 6.1 3.1 4.~ 2.2 3." 
CAPE: HATTFRAS 4 .• 7 6.2 5.0 6.5 3.6 4.7 2.~ 3.7 
CAIUBOU 3.6 5.1 3.~ 5.'" 1.9 2.8 t." 2.6 
CfilUESTON 4.0 5.5 3.8 5.6 3.e ... It 2." 3." 

COLtlM"IA 3.6 5.0 4.It (;.1 2 • ., 3. " 2.1 2.'! 
DOnGI' CITY 4.3 5.7 5.1 (;.5 3.11 It.s 2.8 3.0 
EL I>l<;O 6.2 7.5 6.0 7.3 4.!! s.r. 3.9 It.8 

FLY 5.2 6.7 6.0 7.15 4,It 5.3 3.0 3.e 
FO"'.T WOIlT ... 3.6 5.4 4.7 6.3 3,,. It, 5 2.6 3.5 
GREH HLLS 3.8 5.2 5.1 6.6 2., 3.5 1.5 2.2 

UI(E CHAIlLES 3.6 5.2 lI.6 5.4 3.0 ... )3 2.1 301 
MA OJ Sl1N 3." 5.4 4.q (;.6 2.7 3.6 2.1 2.3 
0410:01'0"0 3.6 5.1 5.7 7.1 \!.& 3.& .q 1.7 

M III'1 T 4.1 5.ft It.O 5.7 3.5 It. 9 3 ... 4.6 
NASMVTlLE 3.It ".'! 3.'1 5.7 2.lI It.a 1.11 2.7 
NEil Y r"lRK 3.1 It.5 3.2 ... '! 2.!i 3.5 1.5 2.1 

0"1 All II 3.8 5.3 It.It &.n 2.9 3. <) 2.3 3.1 
I>~OE NIl( 5.9 7.2 5.5 7.0 It.2 5. J J.1t ... ~ 
SA .. ra ~AIlIA 5.2 6.& 5.3 6.7 ... 0 13.0 2.'1 :J.e 

<:EIITTLE 2.'! ".It 4.1 5.q 1.8 2.1 .7 1." 
WAS,\YNGTO"l.oe 3.f> 5.Q 3.8 '5.6 2.7 1.11 2.0 2.8 

" 
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Ft XEO SURFACE 

TILT ANGLE ·'30 (\ AZIMUTH ANGLE 15 0 

--~---------------------.--------------------------------------------------
.'0 

SI'RING SUMMER FALL I!INTFR 

("'.A."" (J,.J,Al (5.0."11 (o.J,n 
0 T D T 0 r n T 

-- .. -----------------------------------------------------------------------_ ... 

ALRtlQt1ERQUE 5.6 1.0 6.3 1.1 ".1 5.2 3.2 4.1 
APPAL ACH!C'OLA ".1 5.6 ... 3 5.'1 3 ... ... & 2.5 ~.& 

flISM"QCK 3.9 5.3 5.0 6.5 2.1 3.& 1.1 2." 
ALUE ~ILL 3.2 ... 6 3 ... 5.1 2.2 3.1 1.6 2.3 
BOSTON 3.2 ".6 3.6 5.3 2.1 3.0 1." 2.1 
BR01HISVTLl'E 3.1 ".'1 ... ,. 6.1 2.<;1 ".3 1.9 3.t 

CAI'E HATTEIHS ".5 &.0 ... 9 6.5 3.11 ".4 2." 3.3 
GARIROU 3." ... e 3.7 5.3 1.1 2. & 1.& 2.2 
CH.~U::STON 3.ft 5.3 3.ft 5.5 2.<;1 ".1 2.1 3.e 

COLtlMRTA 3." ".11 ".3 6.0 2.6 3.6 1.8 2.5 
DODGE CITY ".1 5.5 5.0 6 ... :t." ".4 2." 3.2 
EL P .. SO 6.0 1.3 &.0 1.3 ... 2 5.2 3." ... ,. 
ELY 5.0 &.5 6.0 7.5 3.9 ... 9 2.5 3.4 
FORT IIIORTH 3.1 5.2 ".1 &.3 3.1 ... 2 2.3 3.2 
G~EAT FALLS 3.6 5.0 ".'! 6." 2.2 3.2 1.3 1.9 

LA!CE CHARl'n; 3.5 5.1 3.6 5." 2.7 ".1 1.S 2.g 
MADISON 3.1 5.2 ".8 6.5 2 ... 3.3 1.1 2.5 
MEnFO"" 3." ... 9 5.6 1.0 2.3 3.~ .8 1.6 

MIII'4t ".1 5.1 ".0 5.7 3.3 ... 7 3.0 4.2 
NAS'1VYLLE 3.3 4.11 l.'I 5.6 2.& 3.7 1.6 2.4 
NEW YORK 2.9 ..... 1.1 ... ft 2.2 3.2 1.3 2.0 

O~ 111111 3.& 5.1 ".3 5.'1 2.& 3. & 2.0 2.7 
PHOEIf!X 5.e 1.0 5.5 &.'! 3.8 ,..~ 2.9 l.g 
SAIiIU MAl:'IA ".9 6.3 5.1 6.5 3.& ,..!; 2.5 J ... 

SEATTLE 2.1 4.2 ".2 5.8 1.5 2.5 .6 1.2 
WAS'lYNGTOH,OC 3." It.'! 3.1 5.t; <!." 3.5 1.1 2.5 

" 

., 
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nXEO SU~FACE 

TIH ANGLE 30 !l AlIMUTH All GLE 'l0 0 .-. 
--~------------------------------------------------------------------------S!'RING SUMHE'" FALL WINTF'" 

IH,A.M' IJ,J,AI IS, O. Nt ID.J.n 
0 T 0 ,. 0 T 0 T 

--~------------------------------------------------------------------------

AL ~IlQ\lER(lUE 5.3 6.8 6.2 7.6 3.7 4.8 2.7 3.S 
APPAl ACHICOU\ 4.0 S.S ... 3 5.'3 3.1 4.3 2.1 3.2 
RrS"~QCK 3.6 5.0 4.1! 6.4 2.3 3.2 1.3 2.0 

BLUE "'ILL 3.0 4.4 3.2 5.0 1.'1 2.'1 1.3 2.0 
BOSTON 3.0 4.4 3.5 5.2 1.8 2.8 1.1 1.8 
BR 011 fOfSVILLE 3.0 4.8 4.4 &.1 2.7 4.1 1.7 2.'3 

CAPE ~ATTe:RAS 4.2 S.!'! 4.8 6." 2.'1 It- Q 2.0 2.'3 
CARIfHlU 3.1 4.6 3.5 5.1 1.5 2.4 1.2 1.'1 
CH AR! L rSTOlt 3.7 5.2 3.7 5.5 2.6 3.8 1.8 2.7 

COLIJ14l1IA 3.2 1f.6 1f.2 5.!! 2.3 3.~ 1.4 2.2 
[lonG£' CITY 3.8 5.3 4.1! 6.3 3.G 4.0 1.9 2.7 
EL "IIS0 5.7 7.0 5.'1 7."! 3.7 It. 8 2.9 3.'l 

ELY 4.8 &.2 5.8 7." 3.5 4." 2.1 2.'3 
"ORT 1I0RTH 3.5 5.0 4.& 6.2 2.7 3.9 1.'! 2.8 
GREH FALLS 3.3 ... 7 10.7 6.2 1.'3 2.8 1.0 1.10 

LAKE CHARLES 3.3 5.0 3.6 S.4 2.5 3.8 1.5 2.E> 
HAorSON 3.4 5.~ 4.7 &.3 2.1 3.0 1.1f 2.1 
"EIIFO!)O 3.1 4.7 5.4 6.8 2.0 3.1 .6 1.4 

MIII'1! '3.q 5.6 ... 0 5.7 3.0 4. ~ 2.7 3.'1 
NA~VILLE 3.1 4.6 3.11 5.& 2.3 3." 1.3 2.1 
NEil YORK 2.8 4.2 3.0 ".7 1.'1 2. 'I 1.0 1.11 

O,UIU' 3 ... ...q 4.2 S,II 2.3 3.5 1.6 2." 
PHOENIX 5.5 6.8 5.1f &,11 3 ... 4.S 2.5 3 ... 
SANU HARIA 1+.7 6.1 5.0 6.4 3.1 ".2 2.1 3.0 

SEaTTLE 2.5 ... 0 ... 0 5.6 1.3 2.2 .S 1.1 
HAS~INGTON,OC 3.2 4.7 3.6 5.1+ 2.1 3.2 1." 2.2 

.' 
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nXED SllRFACE 

TTLT ANGLE . 1!i 0 AZI"'llTH ANGLE -'1B II 

_._------------------------------------------------------------------------
SPPIHG SUMME~ FAll WUHER 
(M.A."' (J.J.Al ( S. O. Nl (I),J,n 
0 T n T 0 T n T 

---------------------------------------------------------------------------
AL8;JQUERQUE 5 ... &.'1. &.1 7.8 3.8 ... '1 2.8 3.7 
APPALACHICOlA 4.3 5.9 4.5 &.1 3.3 4.& 2.4 3.5 
BISM~CK ~. 7 5.1 5.1 &.6 2.2 3.1 1 ... 2.0 

BLUE flILL 3.0 4.5 3.S 5,3 1.9 2.9 1.3 2.0 
80snm 3.0 4.5 3.7 S ... 1.9 2. '1 1.2 1.'1 
R~OIIMSVIlt:E 3. J 5.1 ".7 &.4 2.& ".1 1.7 3.1} 

CAPE flATTE:RAS 4.7 &.3 5.2 &.9 3.1 4.J 2.1 3.1 
CARIBOU 3.1 4.7 3.7 5.4 1.5 2.4 1.2 1.9 
C~ARlESTI)N 3.9 S.4 3.8 5.6 2.7 3.9 1.9 2.~ 

COLUMllIA 3." 4.'1 4.1 &.3 2.5 3.& 1.5 2.4 
nOOG£' CITY 4.2 5.7 5.3 &.8 3.2 ".3 2.1 2.9 
EL PA~O &.0 7.3 &.2 7.6 3.'1 5.B 3.0 4.0 

ELY 4.11 6.3 S.7 7.3 3.5 4.5 2.t 3.0 
FORT 140PTI+ 4.0 S.S 5.0 6.6 3.a 4.2 2.1 3.0 
G~EH FALLS 3.3 4.7 4.8 &.3 1.9 2.9 1.0 1.7 

LAKE r,~ARLES 3.5 5.2 3.6 S.S 2.5 3.9 1.7 2.8 
MAoIS-ON 3.& 5.2 4.'1 6.6 2.1 3.0 1 ... 2.2 
ME OF 0"0 ,3.5 5.1 5.9 1.3 2.3 3.3 .7 1.6 

"I AMY 4.1 5.11 4.0 5.8 3.1 4.5 2.7 ... 0 
NASHVILLE 3.3 ".l! 4.0 5.9 2.4 3.5 1 ... 2.2 
NEW '/'ORK 2.9 ... 4 3.3 5.1 2.0 3.1 1.2 2.0 

OllAIU 3.6 ~.1 ".6 &.3 2.4 3.5 1.6 2.4 
P~OE'H)( 5.11 1.1 5.9 7.4 3.& 4. II 2.7 3.0 
SANH MMIA 5.4 6.9 6.4 7.'1 3.7 4.8 2.3 3.2 

SEaTTlE 2.11 4.4 4.7 &.4 1.5 2 ... .5 1.1 
lola SIfYMGTON. no 3.4 4.9 4.0 S.8 2.3 3 ... 1.5 2.~ 

.. 

-. 
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f! XEtl SU"FACE 

TILT ANGLE ·15 n AU"UTH AN GtE -75 0 

-------------------------------------------------------------.. ------------
SPR'I"G SUItMER nLL IIINTER 
1M. A" M, IJ,J,At (5. O. N' (0. J,Fl 
0 T tl T 0 T 0 T 

--~------------------------------------------------------------------~-----

ALllllIHIERQUE 5.5 7 .• 0 & ... 7.9 ... 1 0;.2 3.1 ... 0 
AP!>ALaCHICOLA ..... 5.9 4.S 6.2 305 4.7 2.& 3.7 
IHSI1AI>CK 3.ft 5.3 S.2 6.8 2." 3. " 1.6 2.2 

BLUE l'4ILL 3.1 ... 6 3.6 5 ... 2.1 3.1 1.5 2.2 
ROST"N 3.1 ".6 3.7 5.5 2.0 3.0 1.3 2.1 
R~O~R~VILLE 3.4 5.2 ... 7 G." 2.8 ... 2 1.11 3.1 

CAPE MATTEPA S ".11 6 ... S.3 6.9 3.3 4.5 2.3 3.3 
CARIROU 3.3 ".11 3.8 5.5 1.6 2 .. 5 1 ... Z.l 
CHAPL£STON 4.0 1).<; 3.~ <;.6 2.9 ".1 2.0 3.0 

COLUMBIA 3.5 5.0 ... 7 6.4 2.7 3.7 1.7 2.S 
OODGE CITY ... ] 5.11 S.4 6.9 3.r; ... 5 2.3 3.1 
El 1'11"50 6.1 7.4 6.2 7.6 4.1 5. Z '1.3 ... ~ 
fly ".9 6 ... 5.8 1.3 3.8 ... 7 2 ... 3.2 
FORT WOPTH ".1 S.6 5.1 6.7 J.2 4." 2.3 3.2 
GPEH FALLS 3." 4.'1 ".'! 6 ... 2.1 3.D 1.2 1.8 

LAK~ CHARLES 3.ti 5.3 3.7 S.5 2.7 ".1 1.8 2.'! 
MAnISON 3.1 5.3 5.0 &.7 2.3 3.2 1. fl 2.4 

. ME nFll"D 3.6 5.2 6.0 7." 2.5 3.5 .11 1.7 

"111M t ".2 5.'! 4.0 5.11 3.2 4.6 2.9 ... 2 
NASHVTLLE 3." ... 9 ... 1 5.'1 2.5 3.7 1.5 2." 
Nloll YORI( 3.D ".5 3." 5.2 2.2 '3.2 1.3 2.1 

OMAH! 3.7 5.Z ".7 6 ... l.6 3.6 1.R 2.6 
P~OE"IX 5.q 7.2 6.0 7." 3.~ 5.G 2.'l 3.9 
sUlTa "APIA 5.5 7.0 6.0; 7.9 ... 0 5.D 2.5 J." 
SEIITTlE 2.q ".5 4.8 6.t; 1.6 2.5 .6 1.2 
WASHINGTON,Or; '3.5 5.0 4.1 5.8 2.5 3.& 1.7 Z.5 

.. 
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, FIX£O SURnCE 

TIll ANGLE ,15 0 AlTMUTM ~NGlE .&8 0 

--~ --- ---. ----------------------------... ------------------.--------------- ," 
S~ING S~ME~ FILL KINTER 
1M. A."' (J .... At (S.O.N' IO.J,Ft 
0 l n T n T 0 T 

--,------------.----------------------------------------------------.------
H 1IIJOUEROUE 5.7 7.2 6.5 7.9 1t.3 5." 3.3 ".2 
ap"'l_CHICOLA It. 5 6.0 ".5 6.2 3.7 ".1 2.8 3.9 
BISI'I.RCK ".0 5." 5.3 6.8 2.6 3.5 1.8 2." 
IILllE HIll 3.2 ".7 3.6 5." 2.2 3.2 1.7 2." 
ROSTO'" 3.2 ".7 3.8 5.5 2.1 3.1 1.5 1'.2 
M OIIftSV IllE 3." 5.2 ".7 ' 6." 2.9 It." 2.0 3.2' 

caPE HATTE~AS It.9 6.5 5.1 6.9 3.5 It. 6 2.6 3.5 
CA IUIlOU 3.It It.9 3.9 5.6 1.1 2.1 1.& 2.2 
eM lU nTON It.l 5.6 3.9 5.1 3.0 ".3 2.2 3.2 

C~lU"'1IA 3.6 5.1 1t.8 6.5 2.9 3.1 1.9 2.1 
DODGE CIT.,. 1t.5 5.'1 5.5 7.0 3.1 1t.1 2.5 3.1t 
fL P.~O 6.2 7.6 6.1 7.6 ".3 5.5 3.6 1t.5 

ELY 5.1 6.6 5.11 1.1t ... 0 5.0 2.6 3.5 
FORT 'WORTH It.l 5.7 5.1 6.7 3.3 ".5 2.~ 3 ... 
GREAT FAllS 3.5 5.0 5.0 6.5 2.3 3.2 1.3 2.0 

LAKE CHARLES 3.7 5." 3.7 5.5 2.8 ... 2 2.0 3.1 
"A 01 S'tlN 3.8 5 ... 5.1 6.8 2." 3.10 1.lI 2.6 
ME·OFO"O 3.7 5.3 6.1 7.5 2.6 3.7 .9 1.7 

MIAMt ... 3 5.9 ".0 5.8 3." ".8 3.1 ... " 
NASHVIllE 3.5 5.0 ~.1 5.9 2.7 3.8 1.6 2.5 
NEil YORK 3.1 1t.6 3 ... 5.2 2.3 3.3 1.5 2.2 

O"AI4I1' 3.11 5.3 It.ft 6 ... 2.11 3.8 2.8 2.ft 
PHOENIX 6.0 1.1t 6.f 7." ... 1 5.2 3.2 ".1 
SANU MARtA 5.7 1.1 6.5 e.D ... 2 5.2 2.7 3.1 

SE_TTLE 3.0 It.6 It.g 6.5 1.7 t.7 .6 1.3 
MAS'~tNGTON.OO 3.6 5.1 It.l 5.9 2.6 3.7 1.g 2.1 

.. 

-, 
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. . 
FIXEO suit!'" ACE 

TUT ANGLE 15 0 l.ZlHUTH .NGtE -ftS n 

--.----------------~-------------------------------------------------------SPRING SU~"ER FALL IIl'ITER 
(H. A, "II IJ • .J, Al (S. r,. NI ID.J,FI 
0 T 0 T t) T 0 T 

--~---------~--------------------------------~----------------------------

ALl!UQUERQUE 5.8 7.3 6.5 ~.o ... 5 5. & 3.& ~.5 
AI'PlL lCHICOLA 10.5 0.1 ... 5 6.! 3.8 5.1 2.9 10.0 
8l<;HlRCl( 10.1 5.5 5.10 6.'! 2.8 3.7 2.8 2.6 

!lUJE \'fIlL 3.3 ~.!I 3.7 5.5 2.3 3.3 1.8 2.5 
80<;T!)N 3.3 ... ft 3.'! 5.6 2.3 3.3 1.& 2." 
8ROWNSVILLE 3." 5.2 10.1 6.4 3.0 ".5 2.1 3.3 

CA"E \'fHTEl!AS 5.0 6.6 5.3 7.0 J.7 4.S 2.7 3.1 
CARl !lOU 3·.5 5.1 3.'! 5.6 1.8 2.8 1.7 2.4 
CI1I1RLESTOH 10.1 5.7 3.'3 5.7 3.2 4 •• 2.ft 3.3 

COLIJHPIA 3.7 5.2 ".8 6.5 .3.0 ft.l 2.1 2.'! 
OOOGE CIT., 4.5 6.0 5.5 7.0 3.11 4.'! 2.7 3.6 
EL P.SO 6.3 7.7 6.3 7.7 4.5 5.7 3.8 ".11 
ELY 5.2 &.7 5.'3 7.5 ".2 5.2 2.8 '11.7 
FO"!T 1I0RTI1 4.2 5.8 501 6.7 3.5 ".7 2.& ~.6 

GROT FALl'S 3.7 5.2 5.1 6.6 2.4 3.ft 1." 2.1 

LAICE CHARLES 3.7 5." 3.7 5.5 2.'3 4.3 2.1 3.2 
HAOISON 3.'3 5.5 5.2 6.'3 2.6 3.5 2.0 2.7 
HEIIFORn 3.6 5." 6.2 7.6 2.7 3.8 1.0 1.8 

III'"U 4.3 &.0 4.1 5.8 3.5 ".'3 3.3 4.6 
NASHVTLLE 3.5 5.1 4.1 6.0 2.11 It. a 1.8 2.6 
NEil VORl( 3.2 4.7 3.5 5.2 2.4 3.5 1.& 2.4 

Ol'lAH. 3.9 5.4 4.8 6.5 2.9 4.0 2.2 3.3 
PHllENYX 6.2 7.5 &.0 7.5 4.3 5.4 3 ... 4.3 
S "'1' Il HARtA 5.7 7.2 6.S e.o 4.3 5. It 2.9 3.8 

SEATTLE 3.1 4.7 4.'! 6.6 1.8 2.7 .7 1." 
1I~ SHl"NGTON, DC 3.7 5.2 4.2 5.'! 2.7 3.9 2.a e.l! 
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"'IXED SlJltnCE • 

TILT ANGLE 15 0 azIMUTH ANGLE -lO 0 

--~-------.-------------------------------------------.-------------------SPRING SUM"ER FALL WIMrE~ 

1M_ A_M' IJ,J," IS. 0, N' ID. J, Fl 
0 T 0 T 0 r 0 T 

--T------------------------------------------------------------------------
AL Btl lIUE1l!Q1J£ 5.9 1.4. 6.& 8.0 ".1 t;.8 1.8 1t.1 
aPlIU 'CHIC'OLA ".& &.1 4.6 6.<, ... 0 t;.! 3.0 It.l 
Il ISIU'RC I( ".2 5.6 5." 7.0 1.0 3.9 2.1 2.8 

BLUE ~JlL 3.1t 4.'! 3.1 S.C; 2.4 3.4 1.9 2.1'. 
BOSTO" 3 ... 4.'! 3.9 5.& 2.1t 3.1+ 1.1 <'.5 
BROM1'I'!':VILl'E 3.5 5.1 ... 1 ·6 ... 3.1 ... & 2.2 3.1t· 

CAPE 1'1lTTERAS 5.1 6.6 5." 1.0 3.8 ".9 l.9 1.8 
CUtSllU 1.6 5.1 4.0 5.7 1. \I 2.Il 1.9 2.5 
CIUU£STO" ".2 5.7 3.9 5.7 1.3 ... 5 2. <; 3.5 

COLIJ""IA 3.8 5.3 4.9 1\.5 3.1 ".2 2.2 3.0 
OOOGE crTY 4.6 6.1 5.5 7.0 ".0 5.D 2.9 3.7 
EL P'~O 6 ... 7.8 6.3 1.7 ".7 5. II 4.' 5.0 

ELY 5.3 6.8 6.0 7.6 ".4 5." 3 •• 3.9 
FORT 'oIInRT" 4.2 5.8 5.1 6.7 3.& 4. II 2.7 3.7 
GR!EU FALLS 3.8 5.3 5.l 6.7 l.5 3.5 1.5 2.2 

LAKE CHARL·ES 3.8 5.5 1.7 5.6 J.e 4 ... l.2 3.~ 

MAOySON 1t.0 5.6 5.2 6.'l 2.1 3.6 l.l 2.'1 
MEOFOPO 3.'1 S.5 6.2 7.6 2.8 3.9 1.0 1.'1 

MIlMt ".4 6.C ... 1 5.8 3.6 5. a 3.5 4.1' 
NASHVILLE 3.& 5.1 4.2 6.0 2.9 ".1 1.9 2.7 
NEW YllRK 3.2 4.7 3.5 5.3 2.5 3.& 1.7 2.4 

0 .. ''''.' 4.0 5.5 ".8 6.5 3.1 ".1 2." 3.1 
PI10ENTX 6.2 1.6 6.' 1.5 It." 5.5 1.5 4.5 
SUIT .. MARYA 5.8 1.2 6.5 1.9 ".5 5.5 1.1 ... 9 

SEaTTLE 3.2 1t.1 4.9 6.6 1.9 2.8 .8 1." 
IIASHtNGTON,Oa 3.7 5.l 4.2 6.0 2.9 ".0 2.1 2.9 
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f'lXEt'! SURFACE 

TIll _NGlE 15 1) HIMUTH ANGlE -15 0 

------------~------------------------------------------------... -----------SPRING SUMMER !"All MtNTE'fl! 
,M.A,M, IJ,J, A' (s.a.Nt "JoJ,n 
0 l 0 T 0 T 0 T 

--.---------------------------------------------------------------------.--
ALBIJ!)UfRQUE 6.0 7·.4 &.6 8.1 ".8 5.9 3.') It.lI 
APPAL ftCHtCOlA 4.& 6.2 4.& &.2 .. ,0 5.3 3.1 4.2 
B [SI4I1'''C K 4.2 5.1 5.5 1.0 3.1 3,9 2.2 2.11 

BLUE lUll 3.5 ... 9 3.1 5.5 z.s 3.'1 2.D 2.1 
!lOST!JN 3.5 4.q 3.'1 5.1 2 ... 3." 1.11 2.5 
!l~ nil NSV IlLE 3.5 5.3 ,..1 &.4 3.1 It. Ii 2. I!! 3.5 

CAPE MAnE".AS 5.1 &.7 5." 7.0 3,,) 5.0 3.a 3.'1 
CA ~I !lOU 3.7 5.Z ... 0 5.1 2.0 Z.!J Z.O 2.6 
Cli"~lESTON 4.2 5.8 4.0 5.11 3. It 4.& 2 ... 3.5 

COllllCa IA 3.8 5.3 4.'1 6.5 3.2 4.2 2.2 3.1 
OOOGE CITY 4.6 6.1 5.5 7.0 10.1 5.1 3 •• 3.11 
EL P II''SO 6.5 7.8 6.4 7.7 It •• 5.'1 ,..1 5.1 

ELY 5.10 &.9 &.1 7.& ,..5 5.5 1.1 ... 0 
FO~f WORTH 4.3 5.11 5.1 &.1 3.6 ... II 2.8 3.6 
GREH FAllS 3.8 5.3 5.2 &.8 2.6 3.& 1.6 2.3 

UKE CHARLES 3.11 5.5 3.7 5.6 3.1 4.5 2.2 3.3 
HAOI~ON 4.1 5.7 5.3 7.0 2.8 3.7 2.2 3.0 
IolEOFtll!U 3.'1 5.5 6.2 7.7 2.'1 3.9 1.1 1.9 

IolUMI ".4 6.1 ".1 5.q 3.7 5 .• 1 3.6 ... ~ 
NAS .. VYlLE 3.6 <;.2 4.2 6.0 3.0 4.1 1.'1 2.11 
"lEW YORK 3.3 ... 11 3.5 5.3 2.& 3.& 1.7 2.5 

OI4I1HII 10.0 5.? 4.8 G.5 3.1 ".2 2 ... 3.2 
PliOEN1:X 6.3 1.6 &.0 7.? 4.e; ? '" 3.6 ".6 
SAitTa MARTA 'J.e 1.3 6.1t 7.9 1t.5 5.6 1.2 ... 1 

SEUTlE 3.2 4.1 4.'3 6.6 1.'3 2.'3 .8 1.4 
WA SHINGTO", 00 3.8 5.3 ... 2 6.0 2.'1 ".G 2.2 3.0 
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FIX!;D SU~FACE 

Ttll ANGLE 15 D AZIlIU1H ANGlE 0 Il 

--.-----------------------------------------------------------.------------ ,', 

SPItING SU!'I"'E~ FAll WI"'E~ 
I !'I. A.lIt (.I,,1,AI (S,O.Nl CD,J,n 

" T D 1 D T D r 
--------------------------------------.------------------------------------
AL Btl QUERlltfE &.0 7.5. &.? 11.1 ".8 5.9 3.9 ... 8 
AP1>UACHICOU ... & 6.2 ".6 &.3 ".1 5.1 3.1 ".2 
B I S14 A'PC I( ".3 5.1 5.5 1.0 3.1 ... 0 2.2 2.9 

OLUE ~IlL 3.5 5. a 3.1 5.5 Z.5 3. <; 2.0 2.7 
BOSTnN 3.5 ... 9 3.9 5.1 2 ... 3." 1.11 2.5 
A~OWNSVILLE 3.5 5.3 ... 7 6.5 3.2 ... 7 2.3 3.5' 

CA1>E llA TTER A~ 5.1 6.7 5.to 7.0 3.9 5.0 J.O 3.9 
CAIUAOU 3.7 5.2 4.0 5.1 2.0 2.9 2.0 2.7 
CHAItU:STON ... 1 5.11 .... 5.8 3 ... to. 6 2.& 3.6 

COllJ""HA 3.11 5.3 ... 9 6.5 3.2 to. 2 2.3 3.1 
OOnGE ern ".& 6.1 5.5 1.8 ... 1 5.1 3.0 3.~ 

EL "'A'$O 6.5 1.9 & .... 7.11 ".Il 5.9 ... 2 5.1 

ELY 5 ... 1.1l 6.1 7.7 ".6 '5.6 3.2 ".Il 
FORT "'O~T" 4.3 5.11 5.1 6.7 3.7 ... '1 2.8 3.e 
GREll FAU;S 3.9 '5 ... 5.3 6.11 2.7 3.6 1.& 2.:'l 

LAlCE CHAI>l'ES 3.8 5.5 3.8 '5.6 3.1 405 2.3 :'I." 
MAOISON ... 1 5.7 '5.3 1.0 2 .• 8 3.7 2.2 3.0 
14 E· OF 1l1I'0 3.'1 5.'5 6.2 7.1 2.9 3.9 1.1 1.'1 

MIAMI ..... 6.1 4.1 '5.'1 3.7 5.1 3.6 ... 11 
NASMV·tlLE 3.6 '5.2 ... 2 Ii.O 3.0 ".2 1.9 2.11 
NEll YORK 3.1 4.11 3.5 5.3 2.6 3.1 1.7 2.5 

OMaHA 4.0 5.'5 ... 11 6.5 3.2 ... 2 2 ... J.~ 

PHOE"1:X 6.3 7.7 6.0 7.5 4.'5 5.7 3.7 ".Ii 
SANTa MAI>tA '5.11 1.2 6.3 1'.11 ".5 5.6 3.2 ... 1 

SEaTTLE 3.2 4.7 ".9 6.5 1.'1 2.9 .8 1 ... 
WASHINGTON,ne 3.8 5.3 ... 2 6.0 2.9 ... 0 2.2 3.G 
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f"TXEO SU~nCE 

TILT ANGLE 15 0 UIHUTM ANGLE 15 0 

--~-----------------------------------.------------------------------------SP"tNG SU"ME~ FALL HHlTf!' 
(I1,A,HI (J,d, AI (S.O,NI (D,J,n 
0 T !l T 0 T !) T 

--~-----------------------------------------------------------------.------

A Ll'llJ aUER QUE 6.0 1.~ 6.1 8.1 ".8 5.Q 3.9 ... 6 
APP.L~CHICOLA 4.6 6.2 4.6 6.3 ".0 5.3 3.1 ".2 
!! I SI1I1'RC I( 4.3 5.7 5.5 1.0 3.1 ".D 2.2 ? -.1\ 

BLUE flIt.L 3.5 5.0 1.7 5.5 2.5 3.5 2.0 2.7 
BOSTON 3.5 ".9 :l.'l 5.7 2.4 J.1t 1.8 2.5 
8ROW~VILLE 3.5 5.~ 4.7 6.5 3.2 ... 7 2.3 3.5 

CAPE I1A TTE"AS 5 .. 1 6.7 5." 7.0 J.'l 5.0 3.0 3.g 
CAIU80U 3.7 5.2 ".0 5.7 2.a 2.9 2. D 2.6 
CHIIUFSTON ".3 5.8 ".0 5.8 3.4 ... 6 2.& 3.5 

r. ()Lll'''H A 3.e 5.3 ".11 6.5 3.2 ".2 <'.2 3.0 
o()OGE CIT'!' ,..6 6.1 5.5 7.C ".1 5.1 3.0 :.w:.8 
EL Pl-SO 6.5 1.'! €I ... 7.8 4.8 5. g 4.1 5.1 

EL'!' 5." 7.0 6.2 1.7 ".6 5.5 3.1 ".0 
FORT WORTI'! 4.2 5.8 5.1 0.1 3.6 ".8 2.8 ~.~ 

G~EU FALLS 3.9 5." 5.3 6.8 z.o 3.& 1.& 2.3 

L A ICE CHARLES 3.8 5.5 3.8 5.6 3.1 ".5 2.2 3.~ 
!'!AnISflN 4.1 5.7 5."3 1.0 2.~ 3.7 2.2 2.g 

. "'EO""~O 3."1 5.5 1j.2 7.& l.'l 3.g 1.0 1.9 

MUMI 4." 6.1 ... 2 5.'l 3.7 5.1 1.& ".8 
NASHVILLE 3.& 5.2 ".2 &.0 3.0 4.2 1.9 2.~ 
NEil vnRK 3.3 ".11 3.5 5.3 2.6 :3. £> 1.7 2.5 

MaHa 4.0 s.c; ".8 !i.e; 3.1 4.2 2." J .. 2 
P~OEN!X 6.3 7.7 6.0 7.5 ".5 5.0. 3.& 4.6 
SA1ft' A" MA"IA 5.7 7.2 &.2 7.7 ".5 5.5 3.2 4.1 

SEATTLE 3.1 ... 7 ".8 6.5 1.9 2.8 .8 1.4 
HaSIIIWGTON.oe 3.8 5.3 4.2 e..o 2.9 ... m 2.2 3.0 

" 
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f'IXEO SURFACE 

TILT ANGLE 15 0 AZIMUTH ~NGLE 3D 0 

--~-------------------------------------.----.------------.----------.-----SPRING '>UM'IER FALL tlINTER 

e".A.'" (J,.J,AI eS.O.N) CO,J,n 
0 T 0 T 0 T I) T 

--.------------------------------------------------------------------------
ALl'tUQlJER(lt1E 6.0 7.5 6.7 11.2 ".1 5.8 1.11 4.7 
.~PU ACHTCOLA ".6 6.1 ".6 6.3 ".0 5.2 3.0 ".1 
RIS!1I1RCK 4.2 5.1 5." 1.1l 3.0 3. 'I 2.1 2.6 

ALliE HILL 3.5 ".'! 3.1 5.5 2.5 3.5 1.'1 2.0 
BOSTmt 3.5 ".'! 3.'1 5.7 2.4 3 ... 1.7 2.5 
gllOW"'>VILLE 3.5 5.3 4.8 6.5 3.2 ... 7 2.2 3.9 

CAllE HATTERAS '5.0 6.6 '5." 1.0 3.8 ... '1 2.9 3.e 
CARtenU 3.1 5.2 ... 0 5.7 1.9 2.9 1.'! 2.6 
Ct-1AUESTON 4.2 5.8 ... 0 5.11 l.l ".6 2.5 l.5 

CrlUJ"R!A 3.8 S.l ".11 6.5 3.1 ".1 2.2 3.0 
OOOGE CITY ".0 6.0 5.5 7.0 ".0 5.m 2.9 3.1 
fL PII'SO 6.5 1.11 6." 1.11 4.7 5.8 4.0 5.0 

ELY 5.4 6.9 6.2 1.8 4.5 5." 1.11 3.9 
FtlRT WORTH 4.2 5.7 5.1 6.7 3.5 ... , 2.7 3.7 
GREAT HLL'S 3.9 5.4 5.3 6.11 2.6 3.5 1.6 2.2 

lAltE CHARLES 3.11 5.<; 3.8 5.1 3.1 4.5 2.2 3 •. 1 
"'AOISON ... 0 5.6 <;.3 1.0 2.7 3.1 2.1 2.Q 
MEOF!)RD 3.8 ~ ... 6.2 7.6 2.11 3.8 1.0 1.8 

MtIIl'II ".4 6.1 4.2 6.0 3.7 5.1 3.5 ...7 
NASItVILLE 3.6 5.1 4.2 6.0 2.9 ".1 1.9 2.7 
NEll YORK 3.3 ".8 3.<; 5.1 2.6 3.6 1.6 2." 

OIHIU ".0 5.5 4.11 6.4 1.1 ".1 2." 3.1 
PHOElftx 6.3 7.6 6.a 7.5 4 ... 5.6 3.5 4.5 
SA"" "ARrA 5.1 7.1 6.1 7.6 ".3 5 ... 3.1 ".0 

SEArTLE 3.1 4.7 ... 8 fl." 1.t! 2.6 .11 1." 
IIA SlttNGTON, DC 3.8 5.3 ".2 5.9 2.8 ".D ~.1 2.9 
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, . 
FI liFO SU~F ~CE 

TIL' ANGLE 15 !l A ZllfUTH ANGLE .. SO 

--~----------------------------------------------------~------------------S~ING SUH"'E~ FAll \lINTEl' 
IH, A. HI IJ .... At C S, 0, NI fD.J.FI 
0 T 0 T 0 T t'l T 

--~----------------------------------------------------------------_.------

A L!~ll QlJEI'QUE 6.0 7." 6.7 8.2 ... 6 5.7 ~ ... fI .. ,5 
Al>PU~r::H!(;OlA 4.5 6.1 ".6 6.3 1.9 5.1 Z.'l ... 0 
IlISIIAPCK ".2 5.6 5." 7.0 2.9 3.tI ~.o 2.6 

!'LUE lUll 3." 4.9 3.7 5.5 2.ft 3." 1.8 2.1; 
BOSTON 3 ... 4.9 3.9 5.6 2., 3.3 1.6 2.3 
RQO\lNSV!lt:E 3." 5.2 4.11 6.5 3.1 ... & 2.1 .~ ... 
CAPE HATTE'lHS 5.0 6.5 5.3 7.0 3.6 ".1\ 2.7 3.7 
CARIIH'IU 3.6 5.1 ".0 5.6 1.9 2.8 1.8 2." 
CI1AU"'STON ... 2 5.7 ... 0 5.8 J.2 ".5 2 ... J." 
cnlUHl'U 3. , 5.2 ".11 6." l.a ... 0 2.0 2.9 
DOOGE CITY ".5 6.0 5." 7.1l 3.8 ... 'I 2.7 3.5 
EL PASO 6 ... 1.A 6 ... 7.8 4.6 5.7 3.9 ... 8 

ELY 5.ft 6.9 6.2 7.8 ... 3 5.S 2.'1 3.7 
FORT WORT,., 4.1 5.7 5.1 6.7 3 ... 4.6 2.6 3.5 
r,"'EH FAllS 3.8 5.3 5.2 6.11 2.5 3. It 1.5 2.1 

LAKE CHAPLES J.II 5.5 3.11 5.1 1.0 ..... 2.1 3.2 
MAOISON 4.0 5.6 5.2 6.9 2.6 3.& 2.0 2.7 
"'EflFO"1'l 3.~ 5.3 6.1 7.5 2.7 3.7 .9 1.A 

"'IAHI 4. " 6.1 ... 2 6.0 3.6 5.0 1 ... ".6 
NASHVTllE 3.6 5.1 ".2 6.0 2.11 It •• 1.8 2.6 
NEll ,!,n~K 3.2 4.7 3.4 5.2 2.5 1.5 1.S 2.1 

O~ AI1J. 3.9 5." ".7 6." 2.9 ... m 2.2 3.0 
PHOEMTX e.. 2 7.6 6.a 7.5 1t.3 5." 3.1t It.3 
sun MARiA 5.6 7.1l 6.0 7.5 ".2 5.2 2.9 3.11 

SEIlfTt.!: 3.0 ".6 1t.7 6.3 1.11 2.7 .7 1.3 
WaSHINGTON,Or:: 3.7 5.2 4.1 5.<l 2.7 3.11 2.0 2.11 

.-
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nXEO SURFACE .. 
TILT ANGt.E 15 0 AZIHUTH ANGLE &0 0 

--------------------------------------------------------------------------- .' . 
SPRING SUHMER FALL WINTEP 
(H. A~ "" IJ .... A' IS.!),NI (0. J.FI 
D T n T 0 T 0 T 

--~------------------------------------------------------------------------
,;, 

at !I!J1lUEPQUE 5.9 7.3 6.7 11.1' 4 ... 5.5 ;J." ".3 
APPHaCHICOlA ".5 5.Q ... 6 5.3 1.7 ".9 2.7 3.6 
AIS"'lcl>CK 4.0 5.5 5.3 6.'! 1'.7 3.5 1.8 1'." 

BLUE "'ILL 3.3 ... R 3.& 5." 2.3 3.3 1.7 2 ... 
AnST"", 3.3 ".8 3.11 5.& 2.Z 11.2 1.5 2.2 
"~O"N';Y ILLE 3." 5.2 ... ~ 6.5 3.0 ".5 2.0 3.3' 

CAPE IOATTERAS ".'! &.4 5.~ 6.9 3.5 ".6 2.5 1.5 
CARIBOU 3.5 5.0 1.9 5.6 1.8 2.1 1.6 1'.3 
CH ARl ESTr!N ... 1 5.7 ".0 5.11 3.1 ".3 2.2 3.2 

COlUM1'1! A 3.6 5.1 ".7 & ... 2.8 !.9 1.9 2.7 
OIHIGE CITY ".It 5.9 5.4 6.9 3.6 4.7 2.5 3.3 
FL pa <:0 6.3 7.7 6." 7.8 ".4 5.5 3.6 ... 6 

ELY 5.3 6.11 6.2 7.11 It.l 5.1 2.7 ;J.S 
FORT 'IIIOl1TI+ ... 0 5.6 5.1 6.7 3.1 ... 5 2.ft 3 ... 
GREAT FALL:S 3.7 5.2 5.2 6.7 2.3 3.3 1.3 2.0 

LAKE CHA'!LES 3.7 5." 1.11 5.7 2.'! 4.3 1.9 3.0 
MADISON 3.'1 5.5 5.2 &.9 2.5 3.ft 1.11 2.& 
HE.OFORO 3.7 5.3 &.0 7.5 2.5 3.6 .8 1.7 

HUHI ... 3 6.0 It.l 6.0 3.5 ".'1 1.2 ..... 
NASHVTLLE 3.5 5.0 4.2 6.0 2.7 11.9 1.7 2.; 
HEll YtlRI< 3.1 4.6 3 ... 5.2 2.3 3.~ 1." 2.2 

0".141. 3.6 ;.3 It.7 &.3 2.8 11.8 2.1 2.8 
PHOENH 6.1 7.; 6.0 7." ... 1 5.2 11.2 ".1 
SANTA HUlA 5 ... 6.9 5.9 1." ... 0 5. a 2.7 3.6 

SEATTLE 2.9 4.5 ... 6 6.2 1.1 2.6 .6 1.3 
WASHINGTtlN. DO 3.6 5.1 ".1 5.9 2.6 3.1 1.8 2.7 

" 
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· . 
FUED SUPFAC£ 

TIU ANGLE 15 0 AZIMUTH ANGLE 15 {I 

-----------------------------------------------------------------.---------
SPRING SU"lHE~ FALL WINJER 
tH. A. "I' 1;),,,.41 (S. O. NI (O.J.FJ 
D T n T 0 J 0 T 

--------------------------.------------------------------------.-----------
AL ll11Q1.JE!>QUE 5.7 7.2 6.7 8.1 ".1 5.2 3.1 ".0 
APPlUICHICDLA ".If 5.9 4.6 6.3 3.5 4.8 2.5 3.6 
IIY';'" "QC1( 3.9 5.3 5.3 5.S 2.6 3.5 1.& 2.2 

BLUE 'HILL 3.2 4.1 3.& 5." 2.1 3.1 1.5 2.2 
!JOSTON 3.2 4.7 3.8 5.5 2.0 3. Q 1.3 2.1 
R~n~NSVILL'£ 3.It 5.2 It.8 6.5 2.9 4 •• 1.9 3.2 

CApE !'lATTERAS 4 .• 8 6.3 5.3 6.'! 3.3 ... It 2.3 :1.3 
CA'UllOU 3.4 4.9 3.~ 5.5 1.0 2.0 1 ... 2.1 
CI1AIH £STON It.l 5.6 1t.0 5.8 3.a 10.2 2.1 3.0 

COLllMI'lIA 3.5 5.0 10.1 6.3 2.6 3.1' 1.7 2.5 
DODGE CITY 1t.3 5.7 5.1 6.e 3.4 ..... 2.3 J.1 
fl " "SO 6.2 1.& 6.4 1'.11 ".2 503 3.It 14.3 

ELY 5.1 0.7 0.2 1'.7 3.9 ".9 2.It 3.3 
FORT WORTH It.o 5.5 5.0 6.7 3.1 403 2.2 ~.? 
GRI'H FALLS 3.1; 5.1 5.1 6.6 2.2 3.1 1.2 t.e 

L AItE CHAPLES 3.0 5.1t 3.8 5.1 2.7 1t.2 1.8 2.9 
MAOIS"N 1.8 5." 5.1 6.8 2.3 3.3 1.6 2." 
MEOFOPO 3.5 5.1 5.'! 1." 2.1t 3." .8 1.6 

HUHI 1t.3 1;.0 ".J 6.0 3.1 It. 8 1.0 ... 2 
NAS~V!LL£ 3.4 S.D ".1 &.0 2.6 3.8 1.5 2.4 
NEil YORK 3.1 4.5 3. J 5.1 2.2 3.2 1.3 2.0 

O"lA.U 1.7 5.2 ".6 6.3 2.6 1.G 1.'1 2.6 
P~OEIfJl( 6.0 7.3 5.OJ 1'." 3.OJ 5.0 2.g ~.9 
SANTA HAl>tA ~.3 6.7 5.~ 7.3 3.7 4.S 2.5 3." 
5<=: ATTLE 2.8 4.It ".'5 &.1 1.5 2.5 .6 1.2 
IU SH I~'GT"N. oe 3.5 5.0 ... 0 5.R 2.4 1.& 1.7 2.5 

.. 
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FIXED SIJRFACE 

TILT ANGLE 15 II AZIMlJTH ANGLE 9D 0 

--------------------------. ------- ... --------------.------------------ --_ ... -
SPRING SUMMER FALL IIINH"R 
(M. A.~' U.J.A' (S.O.N' (II.J.n 
D T 0 T 0 r 0 T 

--~------------------------------------------------------------------.-----

AL !lUIruER(lUE 5.6 T.1 6.6 8.1 3.9 5.0 2.8 3.7 
APPA l ~CH!C'OLA 4.3 5.9 ".6 6.3 3.3 ... 6 2.3 3." 
!lIS'" APCK 3.1 5.2 5.1 6.7 Z.3 3.2 1." 2.0 

BLlJE lULL 3.1 4.6 1.5 5.3 2.0 3.0 1.3 2.1 
BOSTt'fN 3.1 ".6 3.1 5.5 1.9 2.9 1.2 1.9 
!I ~ 011 !f$V I LL'E 3. :3 5.1 ... f! &.5 2.~ ... 3 1.8 3.0' 

CAPE ~r.TT£RAS 4.0; 6.2 t;.2 6.8 3.1 ... 2 2.1 '!.O 
Cr.RI!lOU 3.3 4.8 3.8 5 ... 1.5 2 ... 1.2 1.9 
CI4I1RLESTON 4. D 5.5 4.0 5.8 2.8 ".il 1.9 2.9 

CnLUMlltA 3.4 1t.9 4.6 6.1 2.5 3.5 1.5 2.3 
OOOGE CIT,/, 4.2 5.6 5.3 6.8 3.2 ".2 2.0 2.8 
EL (>1.$0 6.1 7." 6." 7.1 It.D 5.1 3.1 4.0 

ELY 5.0 6.5 6.1 7.7 3.6 ... 6 2.2 3.0 
FORT WORTH 3.9 5." 5.0 6.6 2.9 ... 1 2.0 3.0 
GQEH FALLS 3.,. 1t.9 5.0 6.5 2.0 2. q 1.0 1.7 

LAKE CHARLES 3.6 5.3 3.8 5.7 2.& ".0 1.1 2.~ 

MAorSON 3.6 5.2 5.0 6.7 2.2 3.1 1." 2.2 
"'EOFOOO 3.1t 5.0 5.8 7.3 2.2 3. J .7 1.5 

"'rAMI 4.2 5.9 It.] 6.0 3.2 ... & 2.& ".0 
NASI4VlLLF. 3.3 1t.9 ".1 5.'1 2." 3.& 1.,. 2.2 
NE" YORK 3.0 ,. ... 3.3 5.1 2.1 3.1 1.1 1.9 

0"'."'. 3.6 5.1 ".5 6.2 2.10 3. It 1.& 2." 
Pl4nENTX 5.9 7.2 5.'1 7." 3.7 4.8 2.1 3.6 
SANT. "'ARIA 5.2 0;.6 5.~ 7.2 3.5 ".& 2.2 3.2 

SEATTLE 2.7 ".3 ,. ... &.0 1.10 2 ... .5 1.1 
JoIASMING TO'h llC 3. ,. ... 9 ".0 5.7 2.3 3.4 1.5 2.3 

", 
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. .. 
FT XEO SU,"FACE 

TILl ANGLE 0 n HIMUTH ANGlE -90 D . -. 
----------------------------------------------~------.----------.----------SPRING SUI1"'ER FALL WINT,," 

(1'1, II. I'll (J • .J.Al C S. O. I'll tD,J,n 
D T n T n T [) T 

------------------------------------------------------------------------... 
AL RU OIJERaUE 5.7 7.1 6.1 8.2 3.9 5.1 2.9 3.1I 
Af'!'ALACHICOlA ... 5 &.0 ... 7 6." 3.1t ... 7 Z.1t "., 
RI.'SMAPCK 3.8 5.2 5.2 6.8 2.3 3.2 1.4 l.D 

RLUE l'!tlL 3.2 ".6 3.6 5 ... 2.0 3.0 t.3 2.1 
ROSTON 3.2 ".6 3.e 5,6 1.9 l!.~ 1.2 1. q 
BROWNSVILLE 3.10 ~.2 1o.<J 6.6 Z.8 4.3 t.1I 3,0 

CAPE 1'IITTERA<; 4.11 6.4 5 ... 1.0 ".2 ... 3 2.2 3.1 
CARIRnu 3.3 4.8 3.~ 5.5 1.5 2. <; 1.2 1.<) 
C~ARLFSTON 4.0 5.6 4.0 5.11 2.8 ... 1 1.9 2.'! 

C()lUI'I'H II 3.5 5.D 10.8 6.5 2.6 3.& 1.6 2.4 
OOOGE CIn 4.3 ".8 5.5 1.0 3.3 ... 1 2.1 2.9 
EL Dt.SO 6.2 7.& 6.5 7.'! ,..0 5.1 3.1 It.l 

ELY ".0 6.5 6.1 1.6 '.1' ... 6 2.2 3.1 
FrlRT WORTH 4.0 5.6 ".2 6.6 3.0 ... 2 2.1 3.1 
GRHT FAllS 3." 10.9 5.0 &.& I!.D 2.9 1.0 1.1 

LA I(E CHA"lES 3.1 5 ... 3.Q 5.7 2.6 4.0 1.1 2.8 
"AllISON 3.7 5.3 5.1 6.11 2.2 3.1 1.5 2.2 
,",,,Ill' 01'0 3.6 5.2 & .1 1.5 2.3 3.,. .7 1.6 

141 1111 ... 3 6.0 ... 3 6.1 3.2 ... r. 2.8 ".1 
NAS~VtLlE 3.4 5.0 ... 2 6.0 2.5 3.& 1 ... 2.3 
~IEII YORK 3.0 4.5 '1.4 <;.2 2.1 J.l 1.2 2.0 

n111~ II 3.1 5.2 ".7 6." 2.5 3.5 1.7 2.<; 
PHOE!HX 6.0 7.3 6.1 7.6 3.11 ".1) 2.7 3.1 
SAMTIl MADIA 5.4 6.'! &.l 1.ft 3.1 ... 11 2.3 3.3 

C;'O AT TlE 2. S ..... 4.1 1>.3 1.5 2.4 .5 1.1 
WASHt1'!GToN.no 3.S 5.0 4.1 5.,! 2.3 3.5 1.5 2 ... 

" 
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FIX£D SURnCE ~ . 
TILT ANGLE 0 tl AlI~lJTH ANGLE -15 tl 

---------------------------------------------------------------------------
SPWYNG SlJ"M~R nLL IIINT~" 

"'I, A,,"' IJ,J,A. (S,O,NI (lJ,J,F' 
0 T 0 T 0 T I] T 

----------------------------------------~----------------------------------

AL !llInUE~QlJE 5.1 7.1, &.7 8.2 3.9 5.1 2.9 3.8 
APPU ACHTCOLA ".5 6.0 ... 1 6." 3." ".7 Z.,. 3.5 
III SI4 A PCI( 3.8 5.2 5.2 6.8 2.1 '3.z 1.1t 2.0 

IlLUE MILL 3.2 ".6 3.6 5." 2.0 l.a 1.3 2.1 
aosrnN 3.2 ".6 J." 5.6 1.9 2.9 1.2 1.9 
f!l!n~"SVILt:E 3.1t 5.2 ... 9 6.6 2.11 ".3 1.8 3.ll 

CApt MATTEPAS It. II 6." 5.4 7.0 3.2 ".J 2.2 3.1 
CARIBOU 3.3' 4.8 3.lI 5.5 1.5 2.0; 1.2 1.9 
CIH'tLESTON 4.0 5.6 ... D 5.8 2.8 ".1 1.'1 2.'1 

Cl'IllJMQIA 3.5 5.0 ... ~ 6.5 2.6 3.6 1.6 2 ... 
DO!l(; E' CIT., ".3 5.1'1 5.5 1.0 3.3 ... 3 2.1 2.9 
EL 1'.<:0 6.2 7.6 6.5 7.'1 ".0 5.1 3.1 ".1 

ELY 5.0 6.5 6.1 1.6 3.7 4.6 '2.2 3.1 
F!'lPT WORTH' 4.D 5.6 5 .2 6.11 3.0 ... 2 2.1 3.1 
G~EAT FALLS J.1t ft.'! 5.0 ft.6 2.0 2.9 1.0 1.7 

LUtE CHAPlES 3.7 5.4 3.'1 5.7 2.6 ... 0 1.7 2.8 
HAOISON 3.7 5.3 5.1 6.11 2.2 3.1 1.5 2.2 
MEOFOPO 3.6 5.2 6.1 7.5 2.3 3." .7 1.6 

MUI4I 4.3 6.D It.l 6.1 3.2 ".6 2.8 It.l 
NASHYILLE 3." 5.0 ... 2 6.0 2.5 3.6 1." 2.3 
MEW 'M1PI( 3.0 ... 5 3." 5.2 2.1 3.1 1.2 2.0 

O1411U 3.7 5.2 1t.7 6.1t 2.5 3.5 1.7 2.5 
PHOENH 6.0 7.3 6.1 7.6 3.8 ".'! 2.7 3.7 
SAMTI MAPfA s ... 6.'! 6.3 7.8 3.7 ".8 2.3 3.1 

SEATTLE 2.8 ..... 1t.7 6.3 1.5 2. " .5 1.1 
IIASIHI-IGTON,nc 3.5 5.C ".1 5." 2.3 3.5 1.5 2 ... 

• 

-. 

138 



, ~ 
!T)(ED SURFAGE 

TtlT ANGLE 0 0 AZIHUT H ~NGlE -60 0 
.'. 

--~.--------.-----------------------------------------.--------------------SPRING SUHIo1ER FALL IHNT£!' 
(M,A,"" (J • .J,AI (S,a,NI (D. J, n 
0 T 0 T 0 T D T 

--,-----------------------------------------------------------------------. 
II; LIlli QUERQUE 5.1 1.1 6.7 8.2 3.9 5.1 2.9 3.~ 

APPl L lCHmOLA 4.5 6.0 4.7 6.4 3.4 4.7 2.4 3.5 
BISHU'CK 3.8 5.2 5.2 &.8 2.3 :'!.2 1." 2.0 

BLUE HILL 3.2 ".6 3.6 5." 2.0 3.a 1.3 2.1 
R(JSTll'N 3.2 4.6 3.8 5.6 1.9 2.9 1.2 1.'3 
A~OHHC;VILLE 3." 5.2 4.9 6.6 2.8 10.3 1. " 11.0 

CAllE HATTERAS 4.8 6.10 5 ... 7.0 3.2 ".3 2.2 3.1 
CARIBOU 3'.3 ".8 3.8 5.5 1.5 2.5 1.2 1.9 
C!URLESTON 4.0 5.6 4.0 5.8 2.11 4.1 1.9 2.9 

r.(Jllll1IlIA 3.5 5.0 ".11 6.5 2.6 3.6 1.& 2." 
DODGE CIT'!' ".3 5.8 5.5 7.0 3.3 ".3 2.1 2.'3 
EL ,,11;<;0 6.2 1.6 6.5 7.9 4.a 5.1 3.1 ".1 

ELY <;.0 6.5 6.1 7.6 3.7 ".6 l.2 3.1 
FORT -WORT,., 4.0 5.6 5.2 &.8 3.D ".2 2.1 3.1 
GRHT FALLS 3.4 4.9 5.0 "'.6 2.0 2.9 1.0 1.1 

UI(E CHARLES 3.7 5.10 3.9 5.7 2.6 10.0 1.7 2.8 
MAOIS'ON 3.7 5.3 5.1 6.11 2.2 3.1 1.5 2.2 
"EOFOOO 3.& 5.2 &.1 7.5 2.3 3.4 .7 1.6 

"U"II 4.3 n.O ,..3 6.1 3.2 4.& 2.8 401 
NAS'1VtLLE 3.4 5.0 10.2 6.0 2.5 3.& 1." 2.3 
NEil YORK 3.0 ... 5 3.4 5.2 2.1 3.1 1.2 2.0 

0'4"~ 1\' 3.7 5.2 ".7 D." 2.5 3.5 1.7 2.5 
P~OEf.lt)( n.D 7.3 6.1 1.6 3.8 ".9 2.7 !.7 
S~"TI\ MARfA 5.4 6.9 6.3 7.ft J.7 ".8 2.3 3.3 

SElITTtE 2.11 10.1< ".1 6.3 1.5 2.4 .5 101 
luS~tNGTON,n() 3.5 5.0 4.1 5.9 Z.3 3.5 1.5 2 ... 

.' 
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FIXED SU~FA~E 

TILT ANGLE 0 0 AZYMUTH ANGLE -.. ; U 

-------------------------------------------.--------------------.---------- ." . 
S~ING SU!1!1F.~ Flll WI"ITER 
(!1. A. 11' fJ .... AI (S.O.NI fO,J,n 
D T I) T I) T 0 T 

----------------------------------------------------------------.----------
A L AIHIUERQUE 5.7 7.1 60' II.! 3. 'I ;.1 2.'1 3.8 
APl"Al_CloITCOLA ... ; 6.0 ... 7 6 ... 3 ... ... 7 ~ ... 3.5 
BYSH."CK 3.11 5. Z 5.2 6.11 2.3 3.2 1.It 2.0 

SLUE HlLL 3.2 ... 6 3.6 5." 2.0 3.0 1.1 2.1 
A!lsrON 3.2 ".6 3 .8 5.6 1. 'I 2. 'I 1.! 1.'1 
MOIIMSY!ll'E 3.It 5.2 ".'1 6.6 ~.8 ".J 1.8 3'-0 

CAllE l1ATTE~AS ".11 6.It 5." 1.0 3.2 ".3 2.2 3.1 
CARIAOU 3.3 ".11 3.11 5.5 1.5 2.5 1.2 1.'1 
C~AUESTON It.O 5.6 ".0 5.11 2.8 ... 1 1.'1 2.'1 

C Ot.U!1IH A 3.5 5.0 ".11 6.5 2.6 3.& 1.& 2." 
DODGE CITY ".3 5.11 5.5 7.0 3.3 It. 3 2.1 2.'1 
El "A'SO 6.2 7.6 6.5 7.'1 ... 0 5.1 3.1 ".1 
ElY 5.0 6.5 6.1 1.E> J.7 ".Ii 2.2 3.1 
FORT WORTIi ft.O ,5.6 5.2 6.11 3.0 ".2 !.1 3.1 
GREaT FALL'S 3. It ".'1 5.0 6.6 2.0 2.'1 1.0 1.7 

LAKE CHARlfS 3.7 5 ... 3.'1 5.7 2.6 ... 0 1.1 2.8 
,.AOISON 3.7 5.3 5.1 6.8 2.2 3.1 1.5 2.2 
MEDFORD 3.6 5.2 6.1 7.5 2.3 3.r. .1 1.6 

MU~I ".3 6.0 ".3 6.1 3.2 ".6 !.II ".1 
NASI1VTLlE 3." 5.0 ... 2 6.0 2.5 3.& 1.It 2.3 
NEM YORK 3.0 It.5 3." 5.2 2.1 3.1 1.2 !.O 

014114. 3.1 5.2 ,. .1 £I ... 2.5 3.5 1.7 2.5 
PI10EMIX 6.0 7.3 &.1 7.6 3.8 It. 'I 2.7 3.1 
S_MfA, MARrA 5 ... 6.'1 &.3 1.8 3.7 ".11 2.3 3.3 

SEATTLE 2. II ".It ".7 6.3 1.5 z ... .5 1.1 
114 SI1 t "'GlON. DC 3.5 5.0 ... 1 5.'1 2.3 3.5 1.5 2." 

-. 
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. ~ 
Ft X 1::0 SU~FACE 

TILT ANGLE 0 n AnNunl ANGlE -H Il ... 
--~----------------------------------------------.------------------------~ SPI'!ING SU"'''f."~ FALL MINfr~ 

(I~.A.M1 ~J.J.A' IS,O.NI- U), J. F1 
0 T n f Il T I) T ---- .. _-.---------- -.-.---------- ----------------------------.- .----.---.- ... 

AL81HlUEl'!QU£ 5.7 7.1 6.7 8.:> 1.9 5.1 ~.9 3.8 
APPAL aCHICOLA ".5 6.-0 ... 7 & ... 3." It.r l.It iI.e; 
!HSI4J\~CK 3.~ 5.2 5.2 6.11 2.3 3.2 1 ... 2.0 

SLUE HIll 3.2 4.6 3.6 5." l.a 3.0 1.3 2.1 
MSHlN 3.2 ... 6 1.8 5.6 1.9 2.9 1.2 1. 9 
R;lOlH1SVllt:E 3 ... S.? 4.<1 &.& ~." 4. $ 1.tI '3.0 

CA PE HATTEPAS 4.11 fl.4 5." 7.0 3.e it.! 2.2 3.1 
CARIROU 3.3 ".8 1.11 5.5 1.'3 2.5 1.2 1.'l 
CHl~lFSTnN 4.0 5.6 4.0 5.8 2.8 ".1 1.9 2.g 

COLU,",PIA 3.'3 5.0 ".1\ 6.5 2.6 3.& 1.6 :> ... 
OOl1GE CIn ".3 5.lI 5.5 7.0 3.3 ... ] 2.1 2.9 
EL Pl\~O 6.2 7.6 6.5 7.'l 4.0 5.1 3.1 4.1 

flY 5.0 6.5 6.1 7.6 1.1 4.r. 2.2 3.1 
FORT 1I0l'!n, 4.0 5.6 5.2 6.8 3.0 4.2 2.1 3.1 
G~EAT fAllS 3." ... 'l s.a 6.6 2.0 2.9 1.0 1.7 

LA ICE CH APlES 3.7 5 ... 3.9 5.7 2.& 4.0 1.1 ".8 
MA n1 SIlN 3.7 5.3 5.1 6.8 2.2 3.1 1.5 2.2 
"EOFOPO 3.6 5.2 6.1 7.5 2.3 3.4 .7 1.6 

MJ A'1 I ... 3 6.0 ... 3 6.1 3.2 ".6 2.8 ".1 
NA SI'IV tLLE 11." 5.0 ".2 6.0 2.5 3.& 1 ... 2.3 
NEil YORK 3.0 4.5 3.4 5.2 2.1 3.1 1.2 2.0 

O"'A'U 3.7 1';.2 4.7 & ... 2.5 ~., 1.7 2.5 
PHOENr~ E..O 7.3 6.1 7.6 3.6 4.9 2.7 3.7 
SAlIn "'APIA 5." 5.'l 6.~ 1.!! 3.7 4.8 2.3 3.3 

SEATTU:: 2.~ 4 ... ... 7 6.3 1.5 2 ... .5 1.1 
WA'3HINGH1N,oe 3.5 5.0 10.1 5.'! 2.3 3.5 1.5 2 ... 
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FIXEO SU~nCE - . 
TILT ANGLE 0 I) HIHUTH ANGlE -15 0 

---------------------.. --------------------------------.------------------- .' . 
SP~ING SUI'I"'ER FALL I4If1fER 
(H.A.I'II fJ • .J, ,Ill (5.0.1'11 (I),J.n 
0 T 0 f 0 f I) T 

--~--------------------------------------------------- ---------------------

,ilL RUQUERQUE ;.7 7.1 6.1 8.2 3.9 5.1 2.9 3.11 
APPIIL ACH!COtA ".5 6.0 ... 7 £I ... 3.r, ... 7 2." ~.5 
BUH.RCK 3.8 5.2 5.2 6.11 2.3 3.2 1.r, 2.0 

BLUE ~IlL 3.2 ".6 3.6 5." 2.0 3.0 1.3 2.1 
BOSTIl'M 3.2 ... 6 3.1! 5.6 1.9 2.9 1.2 1.9 
BR OllHSVILlE 3. ,. 5.2 4.9 6.6 2.11 ... 3 1.8 3.0 

CAPE MATTEIIAS 4.8 6.4 '5." 7.0 1.2 4.3 2..2 3.1 
CARIBOU 3.;, 4.e 3.8 S.S 1.5 2.5 1.2 1.9 
CH"~lFSTON 4.0 5.6 4.0 5.11 2.8 ... 1 1.9 2.9 

COLlJ"'''IA 3.5 5.0 4.11 6.5 2.6 1.6 1.6 2.It 
!lanGE CITY 4.3 5.11 5.5 7.0 3.3 ... 3 2.1 2.9 
EL 1>1150 6.2 7.6' 6.5 7.9 ,..0 5.1 3.1 It.l 

fl Y 5.0 6.5 6.1 7.6 3.7 ... 6 2.2 3.1 
rORT WORTH 4.0 5.6 5.2 6.8 3.0 ".2 2.1 3.1 
GREAT FALLS 3.4 4.9 5.0 6.& ~.o 2.9 1.8 1.1 

LA ICE CHARLES 3.7 5 ... 3.Q 5.7 2.& 4.0 1.7 2.~ 
HADISON 3.7 5.3 5.1 &.11 2.2 1.1 1.5 2.2 
HEIWORO 3.6 5.2 6.1 7.5 2.3 3.4 .7 1.r, 

Hlaln 4.3 6.0 4.3 6.1 3.2 ... 6 2.S It.l 
NASI1VTLLE 3 ... s.a 4.2 6.0 2.5 3.6 1 ... 2.3 
NEll YORK 3.0 4.5 3.4 5.2 2.1 l.l 1.2 2.0 

Oil AI1,. 3.7 5.2 4.7 6 ... 2.5 l.5 1.7 2.5 
P'HIEHTX 6.0 7.3 6.1 7.6 3.8 ".9 2.7 3.7 
SAlen HARtA S.It 6.'1 6.3 1.11 3.7 ... 8 2.3 ~.~ 

SIOUTt.E 2.8 4.4 ... 7 &.3 1.5 2. It .5 1.1 
WASHtNGTON,DC 3.5 5.0 ... 1 5.9 ~.3 3.5 1.5 2." 

-. 

142 



· ~ 
FIXEO SU~FACE 

TIll" ANGLE 0 0 A Hl'IUTH ANGLE 0 n 
.~ 

--~--------------------------------------------------------.---------------SPP1NG SU"I"E~ FALL WnnEP 
(".A,M' (J.J,U IS,O,N' Ill. J ,Fl 
0 T " 

, 0 T 0 l' 
------- --_._--- ----------- ---.- ------------------- ... --.----------------- -- ... -... 

AL OOIJ~le:!!aUE 5.7 T .1 6.7 6.:> 3.'l 5.1 2.9 1.8 
AppllACH!(;OlA ... 5 0.0 ... 1 6." 3." ".7 2." 3.5 
Ilf">"lAPCK 3.~ 5.2 5 .2 6.11 2.3 3. Z 1." 2.0 

SLUE I1ILL 3.2 ".6 3.6 5 ... 2.0 l.a 1.3 2.1 
SOSTU'N 3.2 ".6 l.8 5.6 1. 'l 2.9 1.2 1.9 
1l~!lMN<;VILlE 3." 5.2 4.-'l "'.f> 2.8 10.3 1.8 -3.0 

CAPE 1-IATTE~AS 4.8 6.4 5.4 1.0 3.2 10.3 2.2 3.1 
CARIBOU 3.3 r..s 3.11 5.5 1.5 2.5 1.2 1.'1 
C~J\!tlESTON ... 0 5.6 ... 0 5.8 2.6 ".1 1.9 ?'! 

COllJMIlIA 3.5 5.0 ... lI 6.5 2.6 3. f> 1.6 z.r. 
OOOGe: CITY ... 3 5.8 ;.5 1.0 3.3 ".1 2.1 2.'l 
EL paso f>.2 1.6 6.5 7.9 ".0 5.1 3.1 ... 1 

ELY 5.0 6.5 6.1 1.6 3.7 ".6 2.2 3.1 
FOPT 'ilORTIf ... 0 5.6 5.2 6.8 3.0 4.2 2.1 3.1 
GI;!EH FAlLS 3.4 ".'! 5.0 S.6 2.0 2. 'l 1.0 1.1 

LAKE CI1APLES 3.7 5.10 ~.'! 5.1 2.6 ... ~ 1.7 2.11 
MADISON 3.1 5.3 5 .1 6.lI 2.2 3.1 1.5 2.2 
MEDFlYRn 3.6 5.2 6.1 1.5 2.3 3.ft .7 1.6 

14111"1 - 4.~ 6.0 4.3 6.1 3.2 ".f> 2.6 4.1 
NASHVILLE 3.4 5.0 4 .2 6.0 2.5 3.& 1.4 2.3 
NEil YORl( 3.0 4.5 3." 5.2 2.1 3.1 1.2 2.0 

0>1.1111 3.1 5.2 ... 1 6 ... 2.5 3.5 1.7 2.e; 
PHOEN'f)( 6.0 1.3 6.t 1.6 1.8 4.9 2.7 J.7 
SAMTa MA!>IA 5." fl.'! 6.3 7.8 J.1 ".8 Z.3 3.3 

SEunf 2.8 ..... ".7 6.3 1.5 2 ... .5 1.1 
lolA "!IilNGTOIf. DC 3.5 5.n ".1 5.'! 2.3 3.5 1.5 2." 
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f'tXEO SURF ACE ... 
TILT ANGLE 0 0 AUMllTH ANGLE 15 I) 

.. 
--~-----------------------------------------------.------------------------SPIHNG SllM"ER faLL IUNTER 

(H.A.M, IJ .... A' (S.O,N' {D. J.n 
0 T n T n f D T --1-----------------------_____________________________ ~-__________________ 

AL 8lIlIUERQllE 5.1 1.1 6.1 II.? 3.'1 5.1 2.'1 !.e 
IIPPALlCHICOLA 4.5 &.0 4.1 6.4 3.4 4.1 2." J.5 
BtSMA'lPCK 3.8 5.2 5.2 6.8 2.3 3.2 1." 2.0 

BLUE "'ILL 3.2 ".6 3.6 5." 2.0 3. a 1.3 2.1 
BOSTtm 3.2 ".6 3.11 5.6 1.'1 2. " 1.2 1.9 
IIRO~MSVllLE 3 ... 5.2 4.'1 6.6 2.11 ".3 1.8 3.0 

CII I'E MATTERAS ".8 6." 5." 1.0 3.2 ".5 2.2 3.1 
CUIIIOU 3.3 ".8 3.11 5.5 1.5 2.5 1.2 1.9 
CHARlESTON ".0 5.6 ,..0 5.!! 2.1\ ".1 1.'1 2.'1 

r.OLUMIHA 3.5 5.0 ".8 6.5 2.6 3.& 1.& 2." 
nOOGE' CITT ,..3 5.11 5.5 7.0 3.3 ... 3 2.1 2.'1 
EL P.~O 6.2 1.6 6.5 1.'1 ".0 5.1 3.1 ... 1 

ELY 5.0 6.5 6.1 7.6 3.1 ... & 2.2 3.1 
FOPT lI01H!+ ,..0 5.6 5.2 6.11 3.0 ... 2 2.1 3.1 
GREIIT FALL'S 3." 4.'! 5.0 6.6 2.11 2.9 1.0 1.1 

LAICE CHARLES 3.1 5 ... 3.'1 5.1 2.& 4.0 1.1 2.8 
MAOISON 3.T 5.3 5.1 6.11 2.2 3.1 1.5 2.2 
"EOF!WO 3.& 5.2 &.1 1.5 2.3 3. It .7 1.6 

"tAMI ".3 &.0 4.3 6.1 3.2 ".r., 2.11 ".1 
NIISHVIlLE 3.1t 5.1l ".2 &.0 2.5 3.6 1.1t 2.3 
NEil YORK 3.0 ".5 3." 5.2 2.1 3.1 1.2 2.0 

OMIIHII' l.T 5.2 4.1 6." 2.5 3.5 1.7 2.5 
PHOEMIX 6.0 1.3 6.1 T.6 3.s ,.. " 2.7 3.T 
SIIt{f1l MAPTA 5.It 6.'1 6.3 7.11 3.T ".8 2.3 3.l 

SEATTLE 2.8 It." ".7 6.3 1.5 2.1t .5 1.1 
WASHIt.1GTON.oa 3.5 5.0 ".1 5.'! 2.3 3.5 1.5 2." 
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. ~ 
FIXEIl SUQFACE 

TIL,. ANGl'E 0 n AZIMUTH ANGLE n l). 

.. 
--------------------------------------------------------------------.-.----

SPRIl'IG <;lJ~"'E~ FAll WYNTER 
(M.A,HI (J • .J.AI (S,O,N1 (O • .J,n 
D ,. D T 0 T D T 

----------------------------------------~----------------.~-.-.------------

AlBUtnlEPQUE 5.7 1.1 6.1 8.2 3.\1 5.1 ~.\l 3,8 
II 1>". l IICHICOL II 4.5 &.0 ".1 6.4 1.4 It. 7 t.1t 3.5 
!lISMlloCK 3.8 5.2 5.2 &.8 ~.1 3.2 I. ... 2.0 

BlOE Hlll 3.2 1t.6 3.& 5.10 2.0 3. B 1.3 2.1 
IlClSTnN 3.2 ... r:, l.lI 5.& 1.11 e. q ~. 2 1.'1 
B~OI4N<;VlllE 3.4 5.2 4.11 &.6 2.8 ... , 1.11 '3.0 

CAPE l-IATlE'IHS 4.11 6.4 5.ft 1.0 3.2 ... 3 2.2 3.1 
CAPTR1:IU '3.3 4.11 3.8 5.5 l.S ~. !! 1.2 1.11 
r:HMl fSTON 4.0 5.6 4.0 <;.8 2. e 1t,1 1.11 2.'1 

COlUIo!l1IA 3.5 5.0 4.8 6.5 2.6 3.& 1.& 2.4 
DODGE CITY 4.3 ~.!I 5.C; 7.0 3.3 4.3 2.1 2.<1 
EL I> 1\'50 &.2 7.6 6.5 7."1 ,..0 5.1 3.1 ".1 

flY 5.0 0.5 6.1 1.r:, 3.7 It. & 2.2 3.1 
FORT ~01>TH 4.0 0:;.6 s.! 6.8 3. I Ct.! Z.1 3.1 
GPEAT FAllS 3.4 4."1 5.0 6.6 2.0 2. 'I 1.0 1.7 

UKE f.HAPlES 3.7 5.4 3.'1 5.7 2.6 4.0 1.1 2.8 
MAmSON 3.1 5.3 5.1 5.8 2.2 3.1 1.5 2.2 
l'IEOFO"D 3.6 5.2 5 .1 7.5 2.3 3.ft .7 1.6 

HU"IY 4.3 6.0 4.3 6.1 3.2 4.& 2.8 ... 1 
NAS"VTllE 3 ... 5.0 4.~ 6.0 2.5 3.& 1.4 2.3 
IIEII V(1Rl< 3.0 4.5 3.ft 5.2 2.1 3.1 1.2 2.0 

">lAIH< 3.1 <;.2 4.7 f..4 2.5 3.5 1.7 2.5 
p~OENn: 6.0 7.3 6.1 7.6 3.8 ".'1 2.7 3.7 
SAtin MAIlU 0;.4 5."1 6.3 1.8 1.7 ... s 2.3 1.3 

~EUT~E 2.e 4.4 4.7 6.! 1.5 2.4 .S 1.1 
WA SIHt-'G TON, llC 3.5 5.0 4.1 s.q 2.3 3.S 1.5 2 ... 

.' 
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FIXED SU~FAGE ~ . 
TILT ANGLE 0 0 A ZII4UTff ANGLE \5 0 

--------------------------------------------------------------------------- .. 
SP~ING SUf1HE~ FALL WIIHER 
,M.A./n (J,.I,AI (s. n. loll (0,.1, Ft 
0 T D T D T 0 T 

-----_ ... --------.. -- -----_ ... ----.----... -... --------.-- ... ----_ ... ------ ... -_ ... ------ -- ... --

AL8lJO.UEROUE 5.7 7.1 6.7 8.2 3.'1 'i. 1 ?'1 3.~ 

APPAL ACHIOOlA ".5 6.0 ".7 6 ... 3 ... 4.7 2.4 3.5 
!1 r 511 APC I( 3.1'1 5.2 5.2 6.! 2.3 3.2 1." 2.0 

flL IJE HIll 3.2 ".6 !.o 5." 2.0 3.0 1.3 2.1 
fl35TnN 3.2 4.0 3.8 5.6 1.'1 2.9 1.2 1.9 
Mfl""SV IlU 3." 5.2 4.'1 6.6 2.S ".3 1.8 3.0 

CAPE HATTERAS ... 1'1 6.1, 5 ... 1.0 3.2 ... 1 2.2 3.1 
CARt 80U 3.3· ".8 3.11 5.5 1.5 2.5 1.2 1.9 
CI1."l.STON ... a 5.6 ... 0 'i.e 2.8 ... 1 1.9 2.Q 

ClJlIJM~IA 3.5 5.0 4 .~ 0.5 2.6 3.& 1.0 2.4 
OODGE eIT'f 4.3 5.8 5.5 7.0 3.3 4.3 2.1 2.Q 
El I>A<:O 6.2 7.6 o.? 1.9 ".0 5.1 3.1 ... 1 

ELY 5.0 6.5 0.1 7.0 J.7 ... 0 2.2 3.1 
FORT WORTH 4.0 5.6 5.2 6.8 3.0 ... 2 2.1 3.1 
Gq.EAT FAllS 3." ... '1 5.0 6.6 2.0 2.'1 1.0 1.7 

l ftlCE !:HAPlES 3.1 5." 3.'1 5.7 2.6 4.0 1.1 2.8 
MA DI5nN 3.7 5.3 5.1 0.11 2.2 3.1 1.5 2.2 
MEDi'"!)PD 3." 5.2 0.1 7.5 2.3 J." .7 1.6 

MIAMT ".3 6.0 4.3 0.1 3.2 ... 6 2.8 4.1 
NA<;l1vrllE 3.4 5.0 4.2 6.0 2.5 3.6 1 ... 2.3 
NEil Y("RI( 3.0 4.5 3 ... 5.2 2.1 3.1 1.2 2.0 

I'~A" II ~.7 '1.2 4.1 6.4 2.5 3.5 1.7 2.; 
PflOENYX 6.0 7.3 6.1 7.6 3.8 ".9 2.7 3.7 
SANfl MARIA 5.4 6.9 0.3 7.11 3.7 ... 8 2.3 3.3 

SEATTLE 2.11 ..... ... 7 6.3 1.5 2.4 .5 1.1 
WASHINGTON,DC 3.5 5.0 ".1 5.9 Z.3 ~.5 1.5 2.4 
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· -' 
F!xtD SURFACE 

TTlT ANr;LI' 0 0 AZIMUTH ANGLE 1'>0 l) 
, . 

------- --- -------_ .. -- ------- -------------- ------~----------- -- ... ----- -- ---_ .. 
SPRING SU"'~E!;l FAll WINTER 
(M.A.Hl IJ • .J,Al IS.O.NI IO.J,n 
D T 0 T 0 T rt T 

--~-------------------------------------------------------------- .. ---------
AlllUOUEROUE 5.1 1.1 1'>.7 11.2 J.g 5.1 2.g 3.1\ 
APPAL ACHICOt.A 4.5 ".0 4.1 1'>.4 3.10 4.7 2." :t'.'5 
RTSI1AoCK 3.8 <;.2 5.2 1'>.8 2.3 3.2 1.4 2.e 

RUJE HIll 3.2 4.f, ~.I'> 5.4 2. n 3.0 1.3 2.1 
ROSTON 3.2 4.6 3.8 5.5 1.9 2. q 1.2 1.9 
!l~OWNSVILlE 3." 5.2 4.9 €I.E> 2.8 4.3 1.8 <J. a 

C Af'E >UTTERAS ".8 1i.4 5." 1 oil ~.2 ... 3 ?2 3.1 
CARIBOU 3.3 ... ~ 3.8 5.5 1.5 2.5 1.2 1.9 
C~.~lfSTO'f 4.0 5.6 4.0 5.8 2.6 4.1 1.9 2.9 

C{lUJHllIA 3.5 15.0 10.11 &.5 2.e. 3.& 1.6 ?4 
DOOGF CITY 4.3 5.8 5.'; 1.C 1.3 4.1 2.1 2.9 
EL PASO 6.2 7.6 6.5 7.'1 ".0 5.1 1.1 4.1 

ELY ~. 0 6.5 E>.1 1.6 3.7 4.& 2.2 J.l 
F(lIU 'AO<!TH 4.0 5.6 5.2 6.8 3.0 ".2 2.1 3.1 
G~EAT FALLS 3.10 4.'! 5.0 6.6 2.0 2.9 1.0 1.1 

lUE CHAPLES 3.1 5.4 3.9 <;.7 2.& 4.0 1.1 2.8 
HA orSON 3.1 5.3 5.1 6.11 ~.2 3.1 1.5 2.2 
I1EnFO"O 3.6 5.2 h.1 7.5 2.3 3. It .7 1.6 

'H Alit 4.~ 6.0 4.3 &.1 3.2 4.0 2.8 ".1 
tH~HvtlLE 3.4 5.0 ".2 6.0 2.5 l.r, 1.10 2.3 
NEil VORl< 3.0 4.5 l.4 0;.2 2.1 3.1 t.2 2.0 

O~AHA 3.7 ~.2 4.7 6.10 2.5 '3.5 1.1 2.5 
PHOE!HX 6.0 7.3 &.1 7.6 3.8 It.9 2.7 3.7 
SANTA "ARIA 5.4 0.9 &.~ 7.1'1 3. 7 4.8 2.3 3.3 

SEATTLE 2.A 4.4 ... 1 &.3 1.5 2.4 .5 1.1 
WA~"!Nr;TIl"l.OC J.5 5.0 ".1 o;.q 2.3 3.5 1.5 2.10 

," 



FIx".n SlIRFACE ~' ... 

TUl ANGLF 0 n AltNlITfI ANGLE 1S 0 

--~-----------------------------.-----------------------------------------
.' 

SPRING SU""'E!! FALL HINTEP 
(H. A. H' ,J .... A 1 (S. n. N1 (O,J.F' 
D T n T 0 T II T 

--~------------------------------------------------------------------------

AL !llJQtlEPQUI' 5.7 7.1 6.1 8.2 l.9 S.t 2.9 3.8 
AI''''. L ACHTC'OL A 4.5 6.0 ".7 6." 3 ... ...7 2." 3.'5 
IIISMAPCK 3.8 5.2 S .2 6.1\ 2.3 3.2 1 ... 2.0 

BLUE HILL 3.2 4.6 1.6 S ... 2.0 3.0 1.3 2.1 
BOSTON 3.2 ".6 3.8 '5.6 1.9 2.9 1.2 1.'! 
II~OIINSV!LLE 3.4 5.2 ".OJ 6'.6 2.8 4.3 1.8 3.0 

CAPE 14ATTfPAS 4.8 6." 5.4 7.0 3.2 4.3 2.2 3.1 
CA~rBOU 3.3 4.8 3.8 '5.5 1.5 2.5 1.2 1.9 
C~AUI'STON 4.0 5.6 ... 0 '5.8 2.8 ".1 1.'! 2.9 

COLIJ""IA 3.e; 5.0 4.~ 6.5 2.6 3.0 1.& 2 ... 
DODGE CITV ... 3 S. lI, 5.5 7.0 3.3 ... 3 2.1 2.CJ 
fL I'ASO 6.2 7.6 6.5 7.CJ .... 5.1 l.l 4.1 

ELY 5.0 6.5 o.t 7.6 1.1 ".6 2.2 3.1 
FORT WORTH ... 0 5.6 5.2 6.11 3.0 ... 2 2.1 3.1 
G~EH FALLS 3." ... CJ 5.0 6.6 2.0 2.9 1.0 1.7 

LAKE CHAI't:ES 3.7 5." 3.9 5.7 2.6 "4.& 1.7 2.8 
MADISON 3.7 5.3 5.1 6.11 2.2 ' 3.t 1.5 2.2 
MEOFlYP!) 3.6 5.2 6.1 1.5 2.3 3 •• .7 1.6 

"!AMI ... 3 0.0 ".1 6.1 3.2 ".0 2.S ... 1 
NA~VILLE 3." S.O 4.2 fl.O 2.5 3.6 1." 2.3 
N'OM YORK 3.0 ... 5 3 ... 5.2 ~.1 3.1 1.2 2.11 

" .. alia 3.7 5.2 4.1 6." 2.5 1.5 1.1 2.5 
PHOEN!X 6.0 7.3 6.1 7.6 3.8 ... 9 2.7 3.1 
SANU' NAP-rA 5.4 6.'1 6.3 7.8 3.7 4.S 2.3 3.3 

SEIlTTlE 2. ~ 4.4 ".7 6.3 1.5 z.~ .5 1.1 
HA'3HINGTON.!)O 3.5 5.0 4.1 S.CJ 2.3 3.S 1.5 2 ... 

... 
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" 
, 

nXEO SURFACE 

TILT ANGl. E n n AZIMUTH ANGLE 90 " 
--~-------------------------------------------------------.-.. -------------SPIHNG SUMl'If:R !'ALL IItHH:I! 

(M,A,"II IJ,J.A, IS,O,N' (O.J,f'1 
n T 0 T 0 T 0 f 

-------------------------------------------------------.------------.~-~---

ALRIJOUf:RQUE 5.7 1.1 6.7 8.2 3.9 '!l.1 2.9 '$.' 
ApPAlftCH!r.Ol.A ... e; G.O ... 1 G ... 3 ... ... 7 2 ... l,e; 
!l T S~ A'''r. K 3.8 5.2 5.2 G .I, 2.3 3.2 1 ... 2.0 

III Uf HIll 3.2 It.G 3.G 5." 2 •• 3.0 1.3 2.1 
ROSTON 3.2 ... 6 3.8 5.G 1.'1 2.9 l.t 1,Q 
"~OWI-l$VIllE 3.r. 5.2 ".'! G.6 2.e It. 3 1. " l.C 

r, A PO: HATTER A"; ".8 6.It 5." 7.0 3.2 It • ., ~.2 3.1 
CARltlOU 3~3 ".8 3.tI <;.'!l 1.lI 2.5 1.2 1.'! 
CHIIRlf"STON ".0 5.6 ... 0 5.8 2.~ ".1 1.'! 2.9 

r.Olll"'IlIA 3.0; 5.0 ".8 6.5 2. '" 3.G 1.6 2." 
OOnGE eIn 4. ;, 5.6 5.5 7.U 3.~ ".3 2.1 2.'! 
FL PA~11 6.!, 1.6 £>.5 7.C) "'. 5.1 3.1 ".1 
ELY 5.0 G.5 6.1 7.6 3.1 It. & 2.2 3,1 
F!)RT WORTH 4.0 5.6 5.2 6.6 3.a It. 2 2.1 3.1 
G~nT FAllS 3." It.'! 5.0 6.G z.a 2.9 1.8 1.1 

lAICE r.HARlES 3.7 5 ... J.g 5.7 2.& ... 0 1.7 2.8 
MAOISI1N 3.7 5.3 5.1 o.e 2.2 3.1 1.5 2.2 
·MEOFO"!l 3.& 5.2 6.1 1.5 2.3 3. It .7 1.0 

MIA"'! ".3 0.0 It.3 6.1 3.2 .... 6 Z.lI ".1 
N~SHVtll£ 3." 5.0 ".2 &.0 2.0; 3.& 1." 2.3 
"'1::11 ~OqK 3.0 It.S 3.4 S.2 2.1 3.1 1.2 2.0 

OM All A 3.7 5.2 ".7 & ... 2.5 3.5 1.7 2.5 
P~OE!H)( &.0 7.~ &.1 7.& ].8 ".Il 2.1 3.7 
S~MH '" ~f1 rA 5 ... 6.9 G.'3 7.8 ].7 It. 8 2.3 3.J 

SEATT'\.E 2.8 It." 4.7 6.3 1.5 2 ... .5 1.1 
W~SHINGTON,nr: 3.5 5.0 ".1 5.9 2. ] 3.5 1.5 2 ... 



fI xe:n SURFACe: ~-' 

TILr ANGLe: -1; n • ZIMlJTH ANGLE -gO 11 

--1------------------------------------------------------------------------
SPIHNG SU"'ME~ FUL WINTE~ 

(M,A.M) (.1,.1. AI (S,O.N! (0. J, 1'1 
!l T " T 0 T 0 T 

---------.-----------------------------------------------------------------
ALBIJQUE"QUE 5.6 7.1 6.6 8.1 3.9 5.0 2.8 ~.7 

AI>PALACH!COLA ".3 5.9 ".6 6.3 3.3 ... f> 2.3 3." 
IlIS"'."CK 3.7 5.2 '5.1 6.7 2.3 3.2 1." 2.0 

BLUE RILL 3.1 ... 6 3.'5 5.3 2.0 3.0 1.3 2.1 
R I)ST!tN 3.1 ... 6 3.7 5.'5 1.9 2.9 1.2 1.'1 
P~OIlN"VILLE 3.3 5.1 ".8 '6.5 2.8 ".J 1.8 3.0' 

CAPE HHTERAS 4.6 6.2 5.2 6.~ 3.1 ".2 2.1 3.0 
CARIIHlU 3.3 ... 11 3.11 '5.ft 1. <; 2 ... 1.2 1.'1 
CH.~LFSTON 4.0 5.5 4.0 5.8 2.8 ".0 1.g 2.'1 

COLlJMRTA 3.4 ".9 ".6 6.3 2.5 3.5 1.5 2.3 
onnGE" CIn 10.2 5.6 5.3 6.e 1.2 ... 2 2.0 2.e 
EL 1>.00 6.1 7.ft 6.4 7.7 4.11 5.1 1.1 ".0 
ELY 5.0 6.5 6.1 7.7 ".6 4.6 2.2 3.0 
FORT Mn"TH 3.9 5." 5.0 6.6 2.9 ".1 2.0 3.0 
GREH FALLS 3 ... ".9 5.0 6.5 2.0 2.'! 1.0 1.7 

UKE CHARLES 3.6 5.3 3.8 5.7 2.6 ... 0 1.7 2.8 
MA OISt'N 3.G 5.2 5.0 6.7 2.2 3.1 1." 2.2 
MEf.I"ORO 3.It 5,0 5.8 7.3 l!.2 3.3 .7 1.5 

MU~J ".2 5.'! ".3 6.e 3.2 ".6 2.8 ... 0 
~IASHV!LlE" 3.3 10.9 ".1 5.9 2.,. 3.5 1." 2.2 
NEil YORK 3.0 4." 3.1 5.1 2.1 3.1 1.1 1.9 

0,..1\1f1l 3.6 '>.1 4.t; 6.2 2." 3.4 1.& 2.4 
PI10ENIX 5.9 7.2 5.9 7.4 3.7 4.8 2.7 J.6 
SII",". IUO'! II 5.2 6.6 5.8 7.2 3.5 ... 6 2.2 3.2 

SEATTl.E" 2.7 4.3 4.4 6.0 1.4 2.'" .5 1.1 
WASI1INr.TON,nc 3.4 ... 9 4.0 5.7 2.3 3.4 1.5 2.'3 

l50 



. ' 
FlXEO SllQF ACE 

TlLT ANGLE -15 I) II. 2'l1111TH ANGLE -75 0 . " 
--1------------------------------_____________________ -.-------.-----------

SP~lNr, SU"'I'IE~ FALL WINTE~ 

(M,A.Ml IJ.J.a1 «S. I). III It), J. FI 
n T n T 0 T I) T 

--~--'----------------------------------------------------------------------

ALRtJQUEROUt: 5.5 6.'l 6.6 8.0 3.6 ".7 2.5 3 ... 
APPAl~CHICOLA ".2 5.8 ".6 &.2 ~. 1 ... ft 2.1 3.2 
!1['SM a~c K 3.6 s.n 5.0 6.6 2.1 3.n 1.1 1.6 

BLUE IHLL 3.0 ... 5 3.S 5.2 1.8 2.B 1.1 1.9 
SOSTO~ 3.0 ".5 J.7 5.It 1.6 2.7 1.0 1.~ 

!l~OW"';VILlE 3.2 5.1 4.8 6.5 2.6 ".1 1.6 2.'l 

CAPE HATTt~AS ... 5 6.1 5.2 6.8 2.'1 It. 0 1.'! ?B 
Cll.~IROU 3.1 It.6 l.7 5.3 1.It 2.J 1.G 1.7 
CI'lIl.lUESTOII 3.9 5.4 3.q 5.8 2.5 3.8 1.7 2.7 

C!lltJH"IA 3.3 ... ~ 4.5 6.2 2.3 3.3 1.3 2.2 
[lOOGE CITY 4.0 5.5 '5.2 6.1 2.'1 4. D 1.8 2.F> 

·fL paso 6.0 7.3 6.3 1.1 ~.7 4.8 2.8 3.7 

ELY 4.~ 0'-3 6.0 7.6 3." It. 3 1.'1 2.~ 
F[lRT \oIORTH 3.8 5.3 5.0 6.6 2.~ It. a 1.8 2.~ 
G~OT FAllS 3.3 ... 8 It.9 0.4 1.8 2.7 .'1 1.5 

LA ICE CHARLES 3.5 5.2 '.8 5.1 2.5 3. 'I 1.5 2.6 
!'AotS""1 3.5 5.1 4.Q G.G 2.0 2. 'I 1.2 2.0 
"E I)F 0" [l 3.3 ".Q 5.7 7.2 2.0 3.1 .G 1.4 

HI A~I ".1 5.~ ".1 6.0 1.0 4." 2.G "3.8 
NASHVILLE 3.2 4.8 It.O ;.'! 2.3 3.ft 102 2.1 
NEil YORK 2.'1 4.3 3.2 ;.0 1.'1 2. 'I 1.0 1.1 

MA~'" 3.5 5.0 ... ; &.1 2.2 3.3 1.4 2.2 
PI1 OElH x 5.R 1.1 <j.q 7.3 3.5 4.6 2.It "!S.4 
S~IIU HARIA ?r 6.5 ;.7 1.2 3.2 It. 3 2.0 2.'l 

SEIITTlE 2.6 4.1 It.~ S.Q 1.3 2.2 .It 101 
\01 A <;11!tlGTOII. 01] 3.3 ... 8 "3.'1 5.7 2.1 3.2 1.3 2.1 

." 
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~ , 

FtxED SUR.FACE 

TILT ANGLE -15 0 A7IMUTH ANGLE -600 .. 
---------------------------------------------------------------------------

SPRING SUMMER FALL WIN fER 
(M.A,Hl (J,.J, Al t S, ", Nl (I),J,n 
0 T a , 0 f I) T 

--~------------------------------------------------------------------------

AL "Un."ER~Uf S.l 6.!! 6.5 8.0 3.,- ... <; 2.2 3.1 
APPAL ACHICOLA ".1 5.7 ".6 6.2 l.a ... 2 1.'1 3.0 
lIISl1l1RCK 3." ".'1 4.'1 6.5 1.'! 2.8 .'! 1.6 

I!L IJE HILL 2.'1 4.It 3." 5.? 1.7 2.7 t.O 1.7 
MSTON 2.9 It.It 3.6 5.3 1.& 2.0 .9 1.& 
R~OIH1SVILLE 3.2 5.0 4.8 '6.S 2.5 It. 0 1.5 2.7' 

CAPE HATTERAS ".It 6.0 5.1 6.7 2.7 3. II 1.7 2.6 
CAl<iI80U 3.0 4.5 3.6 5.2 1.2 2.2 .'1 1.5 
CI1AIU"STOf>f 3.fII 5.3 3.'1 5.7 2." 3.7 1.5 2.5 

CnLUMRIA 3.2 ".7 ".5 6.1 2.1 3.1 t.2 2.0 
aOOGE crr", 3.9 5." 5.1 6.6 2.7 3.7 1.5 2.3 
EL I'a;so 5.S 7.2 6.3 7.7 3.5 It. 0 2.5 3.5 

ELY ... 7 ('.2 5.'! 7.5 3.1 ... 1 1 .• 7 2.; 
FOIU IIIOl<iTH 3.7 5.2 ".'! 6.6 2,0 3.8 1.6 2.6 
GA!EAT FALL'S 3.1 It.6 It.~ 6.3 1.6 2.6 .7 1." 

LAKE r,HAI>LES 3.4 S.2 3.8 5.6 2.3 3.7 1." 2.5 
"'ADISON 3 ... 5.0 4.8 6.5 1.8 2.8 1.0 1.6 
MEDFOl>O 3.2 ... ~ 5.6 7.1 1.'1 2.'1 .5 1.3 

MUHI 4.t 5.8 ".3 6.0 2.9 4.3 2.11 "3.6 
NASI1VTlLE 3.1 4.7 4.0 5.11 2.1 3.3 1.1 2.0 
NEil YOl<iK 2.8 ... 2 3.2 4.9 1.8 2.8 .8 1.~ 

O~A~a' 3." ... '1 4.11 !I.D 2.0 3.1 1.2 2.0 
PHOEl<rx C;.6 6.9 5.8 7.~ 3.2 4.1> Z.2 3.1 
SANra I1AQIA ... q 0.1 5.7 7.1 1.0 4.1 1.8 2.7 

SEATTLE 2.5 .. ,0 4.2 5.9 1.2 2.1 .3 t.O 
1/ A SI1 t'IoIG TON, OC 3.2 1,.7 3.11 5.6 1. q 3.1 1.1 2.0 

" 
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. .. 
f"IXEO SU~fACE 

TtL~ ANGLE -15 0 HH'lUTH ANGLE -1>5 0 .. 
-------------------.--------------------------------------.-._---------_ .. -

SP"tNG SU~"Fq fiLl. HINT!':" 
CI'.A.l1l IJ,J,AI IS, n. HI .O.J,FI 
D ~ 0 T 0 , 0 T 

--~--------------------------------------------~------~----~------.---.--~-

AL Rt)(}UEI>OUE 5.2 "&.6 6." 7.9 J.2 4.3 ~.D 2.~ 
APPALIICHIGOLA 4.1 5.6 1t.5 6.2 2.11 ... 0 1.1 2.~ 
R I S!4A'I>C I( 3.3 4.7 It .8 6.4 1.7 2.& .11 1 ... 

BLUE HILL 2.8 1t.3 3.1 5.1 1.5 2.5 .8 1.~ 
BOSTON 2.8 1t.1 1.5 5.3 1.5 2.5 .1 1.S 
B~ OW I'lSVILLE 3.2 5.n ... 11 &.5 2 ... 3.~ 1." 1'.'6 

r. A 1'£ "HTE~AS ... 3 5.q 5.1 6.7 2.5 3.1 1. '$ 2.1t 
CA!1iHIOU 2.8 "'.3 "3.5 5.2 1.1 2. a .1 1.3 
CHI\~lfSTON 3.7 5.2 3.9 5.7 2.l 3.5 1 ... 2.~ 

C!)lUI'llIA 3.1 1t.6 ".4 6.1 2.Q 3.8 1.0 1.~ 
naOGE CITY 3.e 5.3 5.1 6.6 2.5 3.r, 1,3 2.1 
EL PI\<;O S,7 7.0 0.2 7.0 3.:S ... 10 2.3 3.2 

ELY ... 5 6.0 ~.8 7 ... 2.9 "!.s 1.10 2.1 
Fa~T WORTH 3.6 5.2 ".9 6.5 2.1t 3.& 1.5 2." 
GQEIIT FALLS 3.0 ".5 4.1 6.2 1.S 2." .& 1.2 

UKE CHARlfS 3.4 5.1 1.8 5.6 2.2 3.& 1.2 2.3 
MAOIS(lN 3.2 4.8 4.1 6.4 1.6 2.& .9 t.E> 
"'~Dn,qO 3.1 4.7 5.6 7.n 1.8 2.11 .It 1.3 

MUM! ".0 5.7 4.2 6.0 2.1 ".1 2.2 3." 
NA<;HVILl<: ~.1 ".6 1.'1 5.8 2.0 3.1 1.0 1.8 
"I,,}4 Yt'<!K 2.7 ".1 1.1 4.'! t.o 2.7 .7 1.5 

MaliA" 3.3 4.8 1t.3 6.0 1.9 2. 'I 1.1 1.~ 

PHOENTX 5.5 1'>.8 s.e 1.2 3.0 ".2 1.9 2.'1 
S~NTa MARfA It.8 0.2 5.7 1.1 2.8 3. 'J 1.& 2.0; 

SEITTLE 2." ~.9 ".1 5.11 1.1 2. a .3 .9 
WA SIU'lG TON. DC 3.1 4.6 3.11 5.6 1.8 2.'1 1.0 1.8 
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FIXE!) SURFACE # • 

TILT ANGLE -15 0 AlY"UTH ANGlE -JO 0 

--------------------------.----------------.-------------------------------
SPRING SUJoI"ER. FALl IIINfER 
(".".JoI' (J,J,A' (s.n.NI (n,J,n 
0 T n T 0 f I) T 

--~------------------------------------------------------------------------

AL~lJtrUERQl1£ 5.1 6.5 6." 1.'1 J.a ".1 1.8 2.1 
APPAl ~CHIC'OLA 4.0 5.5 4.5 6.2 2.1 3.9 1.r. 2.7 
IltS'U"CK 3.2 4.6 4.ft 6.3 1.6 2.5 .6 1.3 

RLlIE MILL 2.1 4.2 3.3 5.1 1.4 2 ... .1 1." 
RClSTIYN 2.7 4.2 3.5 5.2 1." 2. ~ • 6 1 ... 
~ROIIM<';VILLE 3.1 ".9 4.11 6.5 2.3 3.8 103 2.5' 

CA I'E MATTERAS 4.2 S.lI 5.0 6.7 2.4 3.5 1.3 2'~ 
r:uu I! OU 2.1 ".2' 3.4 5.1 1.0 2 •• .6 1.2 
C~.UfSTON 3.6 5.1 3.~ 5.e. 2.2 3 ... 1.2 2.2 

r:OU"'l1lA 3.1 ".6 4." 6.6 1.6 2.9 .9 1.1 
DOnGE CITY 3.7 5.2 s.o 6.5 2.4 3. ~ 1.2 2.0 
fL ".';'0 5.& 6.9 6.2 7.6 3.1 It.~ 2.1 3.G 

flY 4.4 5.t) 5.7 1.3 2.7 3.G 1.3 2.1 
FORT IIOPTH 3.5 5.1 4.'! 6.5 2.3 3.5 1.3 2.3 
G~FAT FALL'S 2.'l 4." 4.& 6.1 1.3 ?3 .5 1.1 

LAKE CHARLES 3.~ 5.0 1.7 5.6 2.1 3.5 1.2 2.2 
I1A!lIST1N 3.1 ".7 ".1 6.4 1.5 2.5 .7 1.5 
MF.!lFIl"O 3.0 ... ~ 5.<; 6.'! 1.7 2.7 .It 1.2 

I1IA!1t 4.0 5.6 10.2 6.0 2.6 4.0 2.0 3.3 
NASHVIUF 3.0 4.5 3.'l 5.7 1. 'l 3.a .'l 1.7 
NEil YIlRK 2.6 4,1 3.1 4.9 1.5 2.6 .Ii 1.4 

O~AH" 3.2 4.7 4.1 5.'l 1.6 2.8 .'! 1.1 
PH nEIl! x 5.4 6.7 5.6 7.2 2.9 4.0 1.!! 2.7 
SA "TIl I1ARIA 4.7 6.2 5.7 7.2 2.7 3.8 1.4 2.4 

SEUTLE 2.3 3.9 4.1 5.8 1.0 1.9 .2 .9 
lUSHTNGrON,On 3.0 4.5 ".11 5.5 1.7 2.8 .9 1.7 
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. .... 
nXEO SURFACE 

nLT ANGLE -15 n AHHUTH ANGLE -15 Il .. 
------------------------------------------------------.----.---------------

SPRING SUMI'IER FALL WHITE'!> 
II'I.A~I'II (J,J,AI (S,O, !<II tl),J,,,", 
0 T n T Il T () T 

--------------------------------------------------------.------------------
~LmJtlUERQUE 5.0 0,4 &.3 '7. ft Z.8 ... 0 1.& 2.5 
APPAL~CH!C'OLA 4.0 5.~ ... 5 0.1 2.0 3.8 1.5 2.0 
BISH~'''CK 3.1 ",5 ".7 0.3 1." 2.3 .5 1.2 

~LUE l'IILL 2.1 ".1 3.3 5.0 1.3 2.1 .0 1.4 
BOSTON 2.7 ... 1 3.5 5.2 1.3 2 •. ~ .0 1.3 
R~O~N·:;v!LLE 3.1 ".'l , ... 8 0.5 2'.2 3.7 1.2 2.'S 

CAPE HUTERAS 4.2 5.1'1 5.0 6.0 2.3 3.5 1.3 2.2 
CARIBOU 2.6 ".1 3.4 501. 1. a 1. q .5 1.1 
CH a~LfSTnN 3.0 5.1 3.~ 5.~ 2.1 3. J 1.2 ;>.1 

COWM!HA 3.0 4.5 ".4 6.0 1.8 2.8 .8 1.6 
nOnGE CITV J.1 5.2 '5.0 6.S 2.3 303 1.9 1.'3 
fL P.~O 5.5 6.'3 6.2' 7.S 3.0 ... 1 1.'J 2.'1 

ELY ".3 5.6 5.7 7.~ 2.5 3.5 1.1 2.0 
fORT WORTH 3.5 5.1 4.q 0.5 2.2 3 ... 1.3 2.2 
GREl T FALLS 2.~ ".3 4 .5 6.0 1.3 2.2 ... 1.1 

LU~ CHARLES 3.3 5.0 l.7 5.6 2.0 3. It 1.1 2.2 
MAotsoN 3.1 4.7 ".6 6.3 1.4 2." .6 1.4 
MEOFO!>O 3.0 4.6 5.5 6.'l 1.6 2.6 .It 1.2 

"ra,~l 3.'1 5.6 4.2 5.Q 2.5 3. 9 1.'1 3.2 
NASHV!LLE 3.D ... 5 3.Q 5.7 1.8 ~.B .ft 1.7 
NEil VOqK 2.5 4,0 1.1 ... 8 1.5 2.5 .Eo 1.3 

O~ .11_ 3.1 ,..1 ... ~ 5.Q 1.7 2.7 .11 1.6 
I'HOE!lTX 5.3 6.6 '5.8 7.2 2.~ 3.9 1.7 2.1; 
sun MA"IA ".7 6.1 5.8 7.2 2.6 3.7 103 2.3 

~EarTLE 2.3 3.8 ".1 ?R .'1 1. 'I .2 .~ 

WA S'HINGTOIII, or: 3.0 4.5 3.7 5.5 1.6 2.7 .8 1.6 
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FIXED SllRFACE 
.r • 

TILT ANGLE -15 n A ZIMllTH ANGLE 0 0 

-. ---------------------------------------------------------------------------
SPPING SllMME!!! FALL WrNTf:!~ 

(M.A.M' fJ .... A I (S.O.NI (ll.J.~l 

n T n ,. n r II T 

-------------------------------------.-------------------------------------
AL!!lll'llJElI!aUE ".9 0.4 6.3 7.7 l!.8 3.9 t.D ;>.5 
AI'PAL .CHICOLA ... n 5.5 ".5 6.1 2.& 3.~ 1.5 2.6 
RISI'U,QCK 3.0 ".5 4.7 6.2 1." 2.3 .5 1.1 

BLUE HUL 2.0 4.1 3.1 5.0 1.3 2.3 .6 1.3 
ROSTON 2.6 ".1 3.5 5.2 1.3 2.3 .5 1.3 
"ROlliNSVILLE 3.1 ".CJ 4.7 ·6.5 2.2 3.7 1.2 2 ... · 

CAPE HATTE!>AS ... 2 5.11 5.0 &.6 l!.3 3. ,. 1.2 ?2 
CAlI!I80U 2.& ".1 3.4 5.1 .CJ 1.<J .,. 1.1 
CHA~LESTnN "3'.5 5.1 3.8 5.6 2.1 3.3 1.1 2.1 

cotJJ"'~IA 3.0 ".5 4." 6.0 1.7 2. S .8 1.6 
[lODGE CITY 3.7 5.1 5.0 &.5 2.2 3.3 1.11 1.tI 
El PASO 5.5 0.8 6.1 7.5 3.U ".1 1.9 2.~ 

ELY ... 2 5.t! 5.6 1.2 2.5 3.5 1.1 1.'1 
FOll!f WOll!TI'! 3.5 5.1 4.9 6.5 2.2 3. It 1.2 2.2 
G~EAT FALLS 2.7 ".2 ".5 6.0 1.2 2.2 ... 1.0 

LA KE CHAP.LES 3.3 5.0 3.7 5."i 2.0 3 ... 1.1 2.2 
HADISON 3.0 4.6 ... 6 &.3 1." 2." .6 1." 
ME~Oll!O 3.0 ".0 5.5 6.Q 1.6 2.6 .3 1.2 

Ml.!'IY 3.9 5.6 4.1 5.Q 2.5 3. ~ 1.9 3.t 
NASHVILLE 2.CJ ... 5 3.'1 5.7 t.7 2.9 .8 1.6 
NEIf YORK 2.5 ".0 3.1 ... !! 1.4 2.5 .6 1.3 

O"'A'4. 3.1 ".6 ".3 5.'! 1.6 2.7 .8 1.6 
P~OENrx 5.l 6.6 5.7 1.2 2.a 3.Q 1.6 2.6 
<;A Iff A "ARIA ... 1 6.2 5.Q 7.3 2.& 3.7 1.3 2.2 

SE liTTLE 2.3 J.~ 4.2 5.8 .9 1. CJ .2 • A 
WASH!NGTnN.O~ 2.9 ,. ... 3.1 5.S t.6 2.7 .8 1.0 
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. " 
nxm SU~FACE 

Ttll ANGLE -15 0 AZIMUTH ANGLE 15 0 . -
-------------------------------------------------------.-_.-.. _ .. --.-----.. 

SPRING SlJl1"1F."! FAll WI"lTEP 
(I1,A,l'Il !J,,"~I (S. 0, Nt CO, ",Ft 
0 1 0 T 0 T I' T 

-------------------------------------------------------~--~-~--.---P--.---~ 

AL"llQUERQUE 4.'! 6.4 6.2 1.7 z.e 3.9 t.6 2,'1 
APPAL ACHH~O'-A ".0 5.5 4.5 6.1, 2.6 3.S t., 2.1'> 
SIS14I11>CK 3.0 4.5 ... 7 6.2 1.4 1,,, .'1 ~.2 

'RUE ~Ill 2.6 4.1 3.1 5.1 1.3 2. , .6 1.4 
"(lST ON 2.6 ".1 3.5 5.2 1.1 Z.l .6 1.3 
8~~NWYlCI' ~.1 ".'! 4.1 6.5 2.e 3.1 1.2 2 ;_ 

CAPE l'ATTEPAS 4.2 5.8 5.0 6.7 2.3 l!.~ 1.3 2.2 
CUISOt) 2.6 ".1 3.4 5.1 .'! ~. q .4 1.1 
CIl"~lI'SlO" 3.5 5.1 3.11 5.6 2.1 ".3 1.2 2,1 

COUJ\411IA 3.0 4.~ 4 ... 6.1 1.~ 2.8 .8 1.6 
OOOI;E CIn 3.7 5.2 5.0 6.5 2.3 3.3 1.1 1.'! 
Fl "~"'(1 5.5 6.11 6.1 7.5 3.0 ... 1 1.'1 2''! 

EL'f ... 2 5.8 5.6 7.1 2." 3.5 1.1 2.1l 
F~RT HORTH 3.6 5.1 4.'! 6.5 2.3 3.5 1.3 2,2 
GREAT FAllS 2.1 4.2 4.4 6.0 1.2 2.2 ... 1.1 

LAt(<: CHARLES 3.3 5.0 3.1 5.5 2.n 3 ... 1.1 2.2 
MAOIStlN 3.1 4.7 4.6 "'.3 1 ... 2." .& 1." 
""OFO"O 3.0 4.f> 5.5 6.'! 1.6 2.7 ... 1.2 

"tAMI 3.q 5.1'> 4.1 5.'! 2.5 3.'! 1.'1 '1:.2 
NAS~VlllE 2.'! 4.5 3.'! 5.1 1.8 2.'! .11 1.1 
NEW ,,(ORK 2.5 4.0 3.1 4.'l 1.5 2.5 .6 1.4 

O~A~A 3.1 4.6 4.3 6.0 1.1 2.1 .11 1.E> 
"Honnx 5.3 6.E> 5.'1 7.2 2.8 3.'! 1.1 2.6 
~AIITA "APt A 4.R 6.2 6.0 1." 2.1 1.8 1.1 2.3 

SEUTlE 2.3 ~.'! 4.2 s.'! .9 1.9 .2 .8 
WASHINGTON,On 2.'l 4.5 l.~ 5.5 1.& 2.7 .8 1.6 
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FIXE" SUR"ACE '" . 
TIll ANGLE -is 0 H!I'IUTH ANGLE 30 n 

--------------------------------------------------------------------------- , . 
S~ING SU"'I'IE~ FALL WINfER 
IH, A,Hl IJ,J,AI (S, 0, 141 IO,J.FI 
0 T I) T 0 T [1 ,. 

--------------------------------------------------------------.------------
AL8~l1UEROUE 4.9 6.4 6.2 7.1 2.9 ... a 1.6 2.7 
AI' "Al ACHTCOl4 4.0 5.6 4.4 6.1 2.7 3.9 1.6 2.7 
RISO~CK 3.1 4.5 4.7 6.3 1.5 2.4 .6 1.3 

BLUE HILL 2.7 ".1 3.3 5.1 1." 2. " .7 1.4 
IlOSTOt.l 2.7 ".1 3.5 '5.2 1 ... 2. " .6 1 ... 
8~OWNSV!llE 3.1 4.q ".7 "6." 2.2 3.7 1.3 2.5' 

CA PI; HATTE~A<; 4.3 5.11 5.0 6.1 2.ft 3.5 1.ft 2.3 
CUtROU 2.6 ... 2 3 ... 5.1 1.0 1.9 .5 1.2 
CIUUfSTON 3.6 5.1 J.7 C;.G 2.1 3." 1.2 2.2 

CQUMQIA 3.1 4.6 ".4 6.1 1.9 2.9 .9 1.7 
OOflGE CITY 3.8 5.2 5.1 6.6 2 ... 3 ... 1.2 2.0 
EL I'A<;O 5.5 G.q G.1 7.5 3.1 4.2 2.0 3.0 

ELY 4.3 5.e s.c; 1.1 2.6 3.6 1.2 2.1 
FI)~T WQ~TH 3.6 5.2 4.9 6.5 2.3 3.5 1.4 2.3 
G~EH F ALl<; 2.lI ".3 ... 5 6.0 1.3 2.2 .5 1.1 

LAKE CHAI!LES 3.3 5.0 J.6 5.5 2.0 3. It 1.2 2.3 
HADISON 3.1 4.7 ... 1 6." 1.5 2.4 .7 1.5 
MEDnl~D 3.1 4.7 5.C; 7.0 1.7 2.7 ... 1.2 

MUM! 3.q 5.6 ... 1 5.11 2.5 4.0 2.0 3.2 
NAS"VILLE 3.0 4.5 3.9 5.7 1.8 3.0 .9 1.7 
NE II Y('I1l! K 2.6 ".1 3.1 ... 9 1.5 2.5 .7 1.4 

0'1.".' 3.2 4.7 4.4 6.0 1.6 2.6 .9 1.7 
Pl10EtIJX 5.3 6.7 5.8 7.2 2.9 4.0 1.lI 2.7 
SANTa MARrA 4.9 6.3 6.1 7.C; 2.8 3.9 1.,. 2.4 

SolUlE 2.4 3.9 4.3 &.0 1. a z.o .2 .'1 
WAS~INGTON.DC 3. a ... s 3.8 5.& 1.7 2.6 .9 1.1 
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. -, 
fIXED SU"FACE 

TTLT ANGLE -lS D AZIMUTH ANGLE '05 'Il .. 
..-------------------------------------------------------------------------

SP"ING SlJl4"ER nlL WI'ITE!> 
(101, A."!' IJ,J,Al (S.'1,NI {(),J,Fl 
0 T tJ T f] r 0 T 

--~--------------------------------------------------- ----------.----------

Al ~tJ()1JERQlJE S.O 6.5 0.2 7,7 1.1 ".2 2.0 2.Q 
APPAL ~CH!COU 4.1 5.6 4.4 6.1 2.e ". a 1.11 2.'l 
IHSIU"CK 3.2 10.6 10.8 6~~ 1.6 2.5 .11 1.4 

~LUE HILL 2,7 4.2 3.3 5.1 1.5 2,5 .S 1.6 
ROST tJN 'l.T 4.2 3.5 <;.3 1.5 'ii • .. .7 1.5 
MOWM~VILLE 3.2 S.O 10.7 6." 2.3 3.8 1.3 2;6 

CA !IE IlATTEPAS 10.10 5.'! 5.1 6.7 2.5 3.7 1.5 ?4 
CA<!IIlDU 2.7 4.2 3.5 5.2 1.1 ?B .7 1.1 
c ... aRLESTON 3.6 5.2 3.7 5.6 2.2 3.5 1 ... 2.3 

COLIJM'1IA 3.1 4.6 10.5 6.1 2.0 3.0 1.0 1.~ 
DOnGf CITY 3.9 5.~ 5.1 0." 2.5 3.& 1." 2.2 
EL PASO 5.6 0.9 6.1 1.~ 3.2 ~.Io 2.2 3.2 

ELY 4.1 5.'! 5.<; 7.1 l.1I 3.8 1.10 2.~ 
FORT WO<!T~ 3.7 5.2 It.'! 6.~ 2.5 3.7 1.5 2.1t 
r, R EA T FALLS 2.9 10.3 1t.5 "'.0 1.10 2." .r, 1.2 

LUE CHAPLfS ~.~ 5.0 1.6 5.5 2.1 3.5 1.3 2.4 
"A or <;-f1N 3.2 4.'8 10.7 6.4 1.0 2.& .'1 1.0 
"!Ewo"n 3.1 1t.7 <;.6 7.0 1.8 2. q .<; 1.3 

MU~I 3.'1 <;.f 4.1 <;.6 2.& 10.1 ?1 3.4 
NA SI1V TLLf 3.0 1t.6 J.'! 5.7 1.'l 3.1 1. a 1. ~ 
NEil YD~K 2.& 4.1 3.1 ... q 1.6 2.& .6 1.; 

011 A .. A 3.3 1t.8 It." 6.1 1.q 2. 'l t.u 1.8 
PHOEIHX 5." 6.7 <;.~ 7.3 3.0 1001 t.g 2.'l 
SAleH MA'!IA <;.0 6." 6.2 7.6 3.\; 10.1 1.& 2.5 

SEarTLE 2.5 4.0 1t.1o 0.0 1.1 2.B .3 .'l 
WASIHWr,TOI'hOI) 3.1 4.6 1.B '5.r, 1.B 2.9 1.0 1.S 
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FTX1':O SUII'FACE , .. 
TTLT ANGLE -15 0 AZIMUTH ANGLE &0 0 

--~----------------------------------------------------------.------------
.. 

SPRIIIG SUMMER FAll WINTfI> 
(H.A~Hl CJ,J,ll (S,O,NI (D • .J,Fl 
0 T 0 T 0 T 0 T 

--------------------------.------------------------------------------------
AL RtH'UF~'lUE 5.1 &.6 &.2 7.7 3.3 ... 4 2.2 1.1 
APPllBCHTCOlA 4.1 5.7 4.4 6.1 3. a ... 2 2.0 3.1 
RISMARCK 3.3 4.R ... 9 6 ... 1.8 2.7 .9 1.f, 

'lLUE l-IILl ?~ 4.3 3.4 5.2 t.6 2.6 t.D 1.7 
B()STlHI 2.R 4.3 3.6 5.3 1.& 2. & .9 1.6 
BROWNSVILLE 3.2 5.11 4.7 ·6.4 2.1t 3.9 1.5 2.7· 

CAPE l-IATTtRA<; 4.5 &.0 5.1 6.7 2.7 3.9 1.7 2.6 
CARIIlOU 2.9 4.4 3.6 5.2 1.2 2.1 .ft 1.5 
C~.QlESTON 3.7 5.2 3.8 5.6 2.4 3.& 1.5 2.5 

C!)lllHl'ttA 3.2 4.7 4.5 &.2 2.2 3,2 1.2 2.0 
OOOGE CITY 4.0 5.4 5.2 6.7 2.8 3. S 1.6 2." 
EL Pft<;O 5.7 T.1l 6.1 7.5 3.4 4.& 2.5 3.4 

ELY ".5 6.0 5.1; 7.1 3.0 4.D 1.& 2.5 
FORT WORTH 3.8 5.3 5.0 6.6 2.6 3.8 1.7 2.6 
GRtH FAllS 3.0 It.S 4.f; 6.1 1.& 2.5 .7 1.4 

l A ICE CHAl>lES 3.4 5.1 3.6 5.5 2.2 3.f; 1.4 2.5 
"'AllISON 3.3 4.9 ".R 6.5 1.8 2.7 1.0 1.8 
"'EOFOl>ll 3.3 4.11 5.7 7.1 2.0 3. Q .6 1." 

MUM! 4.0 5.7 4.0 t;.8 2.ft ".2 2.3 3.6 
NASHVYllE 3.1 4.6 3.9 5.11 2.1 3.2 1.1 1.9 
NEil YORK 2.7 ".2 3.2 5.0 1.7 2.8 .9 1.7 

(\~.H" 3.4 4.9 4.5 6.1 2.1 3.1 t.2 2.0 
P~OEN!X ;.5 6.lI 5.11 7.3 l.2 4.3 2.2 3.1 
SA .. U MA9.IA 5.1 6.6 o.l 7.1 3. " ".5 1.8 2.7 

SEATTlE 2.6 4.1 ... ? "'.2 1.2 2.2 .3 1.e 
WAS~YtJGTON.llrr 3.2 ".7 3.Q 5.1 2.D 3. t 1.2 2.0 

'. 
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. ~ 
I'IXEl'I SU~FACE 

TTU' ANGLE --15 0 AZl!'IUTH ANGLE ?S 0 .. 
--~---------------------------------------------------------~.-.--.-----~~-S!>!!INr. <;IJHM~~ F'LL HJNTlil! 

(H.A,M' IJ.J.AI IS.O,NI 11),,,,,, 
0 T D T 0 T 0 T --1--------------_________________________________________ .~_w~_ •• _.~~~.~~_ 

AL ~lJll\lER(}Uf c:.;.~ 6.7 6.3 7.7 3.6 ... ? ~.';I '.10 
APPAL ~CHIC'OLA 4.2 S.8 It.e; 6.1 3.1 ".It t.I :'1.1 
In '>", A "r, K !.c; 4.9 5.0 &.5 2.0 Z. " t.~ t.~ 

BLUE HILL 2.9 ..... 1.5 5.2 t .. r 2.8 1.1 1.13 
f\0 '>T 01-1 2.9 4.4 3.0 5.1t 1.7 2.7 1.0 1.~ 
ROnWN'WILLE 3.~ 5.1 ... 7 6.1t 2.5 ".D 1.& 2'.~ 

GA !>E MATTERAS 4.f 6.1 5.2 &.8 2.9 4.t 1.9 2.8 
CARIBnu 3.'0 4.5 3.& 5 •. ~ t.l 2,J 1. D 1 • ., 
C'1MlfSTON 3.8 S.3 '1.8 5.6 2.5 3.ft 1.7 2.6 

r,'llll"''' IA 3.3 ".8 4.6 0.1 2.3 3. It 1./0 2.2 
DODGE CITY 4.1 5.& ;.~ ".8 3.0 ... 0 1.8 2.1'> 
I'L P A <:0 5.S 1.2 6.2 7.S 3,7 !t.e Z.7 3.7 

ELY 4.6 &.1 '5.0 7.2 3.2 ... 2 t.'! 2.7 
F~RT W01>TH 3.9 s.!t 5.0 0.0 ~.8. ... 0 1.'! 2.11 
G~EH FALLS 3.1 ... f> 1t.1 6.2 1,7 2.1 .11 1.S 

L AK'O rHA"LfS 3." 5.2 3.0 S.C; 2." 3.8 1.5 2.6 
"'AnrSoN 3.4 5.0 ".'! fl.o 1.11 2.13 1.2 2.0 
t1€DFO'lO 3." S.D t;.f\ 7.2 2.1 J.2 .7 1.5 

~11MY !t.i 'i.7 !t.O 5.8 2.Il ".3 2.5 ~.~ 

fUSf1VTLlf ~. 2 4.7 !t.O 5.11 ~. 2 3.~ 1.2 2.1 
NEil vn~K 2. ~ ".3 3.3 s.O 1.9 2. '! 1.0 1.~ 

O~IIf111 3.e; S.O ~.6 6.2 2.2 3.3 1." 2.2 
Pf1nEN IX 5.6 7.D 5.13 1.3 3." ".5 2.'+ 3.!t 
<;QHU '1~RI A 5.3 0.7 f> ... 7.11 3.5 It. & 2.D 11.0 

S;:IITTt.E 2.7 4.3 4.0 6.3 1.3 2.3 ./0 1.1 
WA<;'1YNGTON.OO 3.3 4.11 ;!:.q 5.7 2.1 3.2 1.3 2.2 
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nXEO SU~FACF ~ . 
TTlT ANGlf -15 !) AZIMUTH ANGLE 90 n 

---------------------------------------.---------.------------------------- .. 
SPRING <;U'"''''EQ FALL IH~TEq 

(M.A~,",I (J,J.AI IS.Il,NI 10,J.n 
D T 1'1 T D T [I T 

-------------------------.-------------------------------------------------
Al RUIJUEPQUE 5.4 6.9 6.3 7.ft 3.8 4.9 2.11 3.7 
A ""ll ACHICOl A ".3 5.9 ".5 6.1 3.3 ... 6 2 ... 3.5 
BrSH~OCK 3.7 5.1 5.1 6.6 2.2 3.1 1 ... 2.0 

RUlE HILL 3.0 4.5 3.5 5.3 1.9 2.9 1.l 2.t 
113'>TON ~.o ... 5 3.7 ; ... 1.'1 l.t;! 1.2 1.9 
B~OHII<;VILlE !.3 5.1 ... 7 F. ... 2.6 ... 1 1.7 3. O' 

CA PE HATTERAS ".1 6.3 5.? 0.'3 3.1 ... 3 2.1 3.1 
CAqIlH'U 3.1 ".7 3.7 5 ... 1.5 2." 1.2 1.9 
C'1ARlfST!)N 3.9 5.4 1.11 5.6 2.7 3.t;! 1.t;! 2.~ 

COlUM!>rA 3.4 4.9 4.7 6.3 2.5 J.& 1.5 2.4 
DOnGE CITY ... 2 5.1 5.3 6.8 3.2 ... 3 2.1 ?g 
El paso 6.0 7.3 0.2 7.6 l.t;! 5.m 3.0 ... 0 

flY ... ft f).~ 5.7 1.3 J.5 ... 5 2.1 ~.o 
F, ~T WORTH ".0 5.5 5.0 6.6 1.0 4.2 2.1 3.0 
GREAT FALLS 3.~ ".7 ".11 6 .• 3 1.t;! ? 'I 1 •• 1.7 

LAlCE rHAPLfS 3.5 5.2 3.6 5.5 ~. 5 3.'1 1.7 2.11 
I1A DISON 3.6 5.2 It.g 6.6 2.1 3. B 1." 2.2 
ME """0" !) 3.5 5.1 r:;.q 7.3 2.3 !.J .7 1.5 

"I lHI ".1 5.!! ... 0 5.~ 3.1 4.5 2.7 ".0 
~IASI1VTLLE 3.3 4.11 4.0 5.g 2." 3.5 1 ... 2.2 
~lEII V!)PK 2,g 4." 3.1 5.1 2.0 3.1 1.2 2.0 

n~AHA 3.6 5.1 ft.6 6.3 2.4 3.5 1.6 2.ft 
PHOENIX 5.e 7.1 5.<) 7 ... 3.6 ".8 2.7 3.6 
SAtUa I1A~rA 5.4 6.g 6.4 1.<) 1.7 ... 8 2.3 3.2 

<;::: UHf 2.lI ..... 4.1 0." 1.5 2.ft .5 1.1 
WA SHINGTON, on 3.4 ft.g 4.0 5.11 2.3 3.4 1.5 2.3 
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. • 
HXEO SU"-FACE 

TILT ANGLt -30 n AZIMUTH ANGLE -'lO 0 

-------------------.------------~------------------------------------------SPI> tNG SUM"!:!! FALL WVIHl> 
(M,A,.111 IJ.J,Al IS,O,NI IlI,J,n 
D ,. 1l T D r 0 ,. 

---------------------------------------------------------------------------
ALRllll'tJERflUE S.l 0.8 6.2 1.6 1.7 ".6 2.7 3.S 
Af'f'U ~CHTCOlA ".0 5.5 ... 3 5.9 1.1 4.3 2.1 ~.2' 

AtSMM~CI( 3.6 5.0 ... ~ G." 2.3 3.2 1.3 2.0 

RUJE "'TLl 3.0 r.. I, 3.2 5.0 1.'1 2.'1 1.3 2.0 
BOSTON 3.0 4." 3.5 5.2 1.8 2.6 1.1 1.6 
B~O\ilN<;VIllE 3.0 ".8 ".4 G.l 2.7 ".1 1.7 2.'l 

CAPE "'ATTERAS 4.2 5.11 4.6 6.4 2.'l ... 0 2.0 2.9 
CUtROll 3~1 ".6 3.5 5.1 1.5 2 ... 1.2 1.'! 
CHMlESTOf't 3.7 5.2 ~.7 5.5 2.0 3.6 1.8 2.7 

COlll"'''U 3.2 ".6 ... 2 S.1I 2.3 3. '5 1." 2.2 
DOnGE CITY 3.6 5.3 4.11 6.3 3.0 ... 0 1.'1 2.7 
f.L P.SO 5.7 T.n 5.9 7.3 3.7 ".8 2.9 3.9 

ELY 4.8 0.2 5.8 7." 3.5 ..... 2.1 2.9 
FORT WORTH 3.5 5.0 4.6 G.2 2.7 3.'1 1.'! 2.~ 
GPfH FAllS 3.3 4.7 4.1 ('.2 1.9 2.8 1.11 1.0 

LUE CHA!!lfS 3.1 5.0 3.6 5." 2.5 3.8 1.5 2.0 
lolA nISON 3." 5.C 4 • 'r 5.3 2.1 3.0 1." 2.1 
"E nFopD 3.1 ".7 5." &.8 2.0 3.1 .& 1.4 

"'JAIH 3.'1 s.o ... 0 5.7 3.0 4." 2.7 3.'1 
NA<;~V!lU: 3.1 4.6 3.f\ 5.6 2.3 3." 1.3 2.1 
NEN Yf)~K ;>.~ 4.;> 3.0 ".1 1.Q 2.'1 1.0 1.~ 

Malia. 3." ".'! ".2 5.11 2.3 3.3 1.& ? .. 
Pf10ENTX 5.5 6.11 '5." 6.8 3.4 ... 5 2.5 3 ... 
saNTa MARlA ~.7 0.1 ~.o 6.4 1.1 ... 2 2.1 3.0 

SEATTLE 2.5 4.0 4.0 '5." 1.3 2.2 .5 1.1 
WA SH BIG TnN, or. 3.2 ... 7 l.o ;.- 2.1 3.2 1." 2.2 

.' 
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FIXED SU~FAnE 
» 

TUT ANGLE -30 0 AZIMUTH ANGLE -75 11 

--.--------.---.-----------------------------------------------------------
SP~ING SUHME!! FALL WINTER 
IM.A.M' (J • .t. A I IS,O.N' IO,J.Fl 
0 T 0 T 0 T 0 T 

--~------------------------------------------------------------------------

AL BlJOUERQUE 5.0 6.5 6.1 1.5 3.2 ".3 2.1 3.0 
A""_L ftCHTCOLA J.lI 5.3 ".2 5.8 2.8 ,..a 1.8 2.8 
BtSHA!>CK 3.3 4.7 ".f> 6.1 1.9 2.8 1.0 1.6 

IILOE HUl 2.7 ... 2 3.1 ".8 1.6 2.6 1.0 1.7 
ROSTCY1'1 2.R ".2 1.3 <;.0 1.5 2. '5 .8 1.6 
q~ 011 N ';11 Ill'E 2.9 ".1 4.4 6.1 2.4 3. '! 1. ,. 2. l' 

CA"" HATTERAS 4.0 5.5 4.7 6.3 2.5 J.6 1.6 2.5 
CA~tIlOU 2.8 ".3 3.3 4.'! 1.2 2.1 .9 1.<; 
CfilRLFSTON 3.5 5.0 3.6 5 ... 2.3 3.5 1." 2." 

C~llJ"I\TA 3.0 ..... 4.0 5.7 2.Q 3.0 1.1 1.9 
DOnGE CITY 3.6 5.0 4.1 6.1 2.6 3.5 1.5 2.3 
EL Pl<;O 5." 6.~ 5.8 7.2 :I.J 4.ft 2." 3.3 

ELY 4." s.'! 5.7 7.2 3.0 3.'l 1.6 2.'5 
FO!!T 'WORTH 3.3 ".R ... 5 6.1 2 ... J.D 1.5 2.<; 
r,QOT FAllS J.O ... ,. ".5 6.0 1.6 2. '5 .7 1." 
LAKE rHARLfS 3.2 ".9 3.6 5.4 2.2 3.6 1.3 2.~ 

MAntS"N 3.2 ... 7 4.5 6.1 1.8 2.r 1.0 1.8 
MEIlf"ODn 2.9 ft.5 5.2 6.5 1.7 2.8 .r. 1.J 

HUitT 3.8 5." ".0 5.1 2.7 ,..1 2.3 3.<; 
NASHVILLE 2.9 ..... 3.7 5.5 2.0 3.1 1.0 1.9 
N::1f YORK 2.6 4.0 2.'1 ".6 1.7 2.7 .8 1.5 

r"UHA 3.2 4.6 4 .0 5.6 2. D 3.0 1.2 2.0 
Pf1!)fIH X ;.2 ".5 5.] 6.1 3.0 ft.1 2.0 3.0 
SAtlTII "IARTA ... 4 5.~ ... ~ 6.3 2.7 3.7 1.7 2.6 

Se-UTU: 2.2 3.8 1.1 <;.ft 1.1 2.0 .3 1.0 
I4AS~tNGTO""llC J.O ".4 3.5 5.2 1.~ 2.9 1.1 1. ') 

'. 
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. ~ 
FTn:D SUP,FACE 

TTlT ANGLE -30 0 AlIl4UTH _NGtE ~ ... a n .. 
------------------------------------------------------------------------.-~ SP!!ING SUMMEP FAll IIINT!"9 

I",A,'" (J,.J,Al IS, r'l. N' ID. J. Fl 
D T n T 0 , 0 T 

---.----.- .,.--------------------- --------- .. -.------------ -_ .. ----""'--_ ...... '!" 

ALBIH1UEPOUE Io.T Fl. 1 5.9 1.3 2.8 3.8 t .... ~.s 
APPHACHICOlA 3.6 5.1 ... 1 S.B 2." 3.& 1 ... 2.!i 
llISM~ "CK 2.g 4.~ ,..,. 5.9 1.5 2. ,. .f/ 1.~ 

RUlE !-I III 2.5 ~.9 3.0 ".7 1.3 2. , . ., 1.10 
BDSTON 2.5 3.9 ~ .2 ... 'l 1.3 e.2 .f! 1.3 
MOIIMSVTLlE 2.8 <+.6 ,. ... 6.1 2,1 3.& t.l 2," 

CAPE HATTERAS 3.~ 5.3 ... 5 6.1 2. l 3.3 1.2 2.1 
r.A~I!l(1U 2.S ".0 3.1 ... 7 1.0 1. <:j .6 1,2 
CHMl fSTON 3.3 ,..8 3.& 5.3 2.0 3. ~ 1.1 2.1 

COLIJMqIA 2.8 4.2 3.'1 5.5 1.~ ~.7 .8 1.t; 
DOOGF CITY 3." ".8 4.5 5.9 t.t 3.2 1.1 1.9 
fL PA~O 5.1 6.5 5.1 1.0 2.11 ".'1 1.'1 2.~ 

fLY ".1 5.6 5.,. T.n !.5 3.S 1.2 ?O 
FDPT WOPT" 3.1 ... 1 ,. ... r,.o 2.1 3.2 1.2 2.1 
r,PEH FAll'S 2.1 ".1 ".2 5.7 1..3 2. Z .5 1.1 

LAKE CHADlES 3.0 ,..1 3.5 5.3 1,9 3.3 1.0 2.1 
I'AOIS!JN 2.9 4." ".2 5.'l 1.4 2.10 .7 1." 
t'EOFO"O 2.7 ".2 ,. .9 6.3 1.4 2.e; .3 1.1 

MIAM! 3.t; 5.3 ".0 '5.7 ~.4 3.8 t.'l 3.1 
NAS~VTLU: 2.7 ".2 '!I.n 5."'1 1.1 2.8 .8 1.6 
~IEW YI'U~K 2.10 3.6 2.1 ".5 1.4 2." .6 1.3 

O"lAIU 2.'! ".4 3.~ 5." 1.6 2. & .9 1.0 
P~OEHIX Io.'! 6.2 5.2 6.6 2.6 3.7 1.6 2.5 
SA'lU I1AQI'A ,..1 '5.5 ".7 1\.2 2.3 "t.! 1.3 2.2 

SEATTLE 2.0 J.6 3.5 5.2 .'l 1.8 .2 . ~ 
HA S~tl-lG TON. OC 2.1 ,..2 3.10 5.1 1.5 2.6 .ft 1.6 
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nXED Sll~FACE " " 

TILT ANGLE -30 " AZIMUTH ANGLE - .. 5 {I 

--------------------------------------.------------------------------------
SPQING C;UMMEP FALL WIIHEP 
(M.,l~M' IJ • .I,AI (S.O,NI (I).J.n 
D T 11 T 0 T 11 T --1----------__________________________________________ --------------------

AUlIJOUEQOUE 4.4 5.8 5.8 T.2 2.3 3. to 1.2 2.1 
API>AlACHIOOlA 3.4 ".'! ... 1 5.7 2.1 3.3 1.1 2.2 
R I S~ !I'PC K 2.6 ".0 ".1 5.6 1.2 2. a .] 1.0 

BLUE HILL 2.3 1.1 ?8 4.6 1.1 2.a ... 1.1 
ROSTON 2.~ 3.1 3.a ".7 1.0 2. a ... 1.1 
q~ IlIUISV ILL'E 2.7 4.5 ".3 6.0 1.9 3.\ 1.0 ~.2 

CAllE HAHEQAS 3.5 5.1 ..... 6.0 1.8 2.'1 .'1 1.~ 

CAIl!IROU 2.2 3.7 2.9 ,..6 .7 1.7 .3 1.0 
Cftll~LESTO"l 3.1 ".6 3.5 5.2 1.7 2. 'I .8 1.~ 

C ~UJMl1!A 2.6 ".0 3 .'~ 5." 1.3 2 ... .5 1.3 
DnnGE CITY 3.1 ... 5 ".3 5.8 1.8 2.8 .7 1.5 
FLO AC;O ... 9 6.2 5.6 ;.'1 2." 3.5 1. ,. 2.'+ 

ELY 3.ft 5.3 5.2 6.1 2. a 3.0 .8 1.0 
f"OllT MOIITH 3.0 ... 5 ".3 5.9 1.8 2.9 .9 1.~ 

r,"!EAT f" All'S 2.ft 3.ft ... 0 5.5 1.G 1. 'I .3 .'! 

UKE CH AQLES 2.Q ".f- J.S 5.2 1.r 3.1 .8 1.9 
"'4 nr Sr'N 2.6 ".2 4.1 5.7 1.1 2.1 ... 1.2 
MEOFOOO 2.5 4.0 4.7 6.1 1.2 2.2 .2 1.0 

I4U"'Y 3.5 5.1 J.9 5.6 2.1 !. S 1.5 2,"1' 
"IAS~VTllE 2.6 ".0 3." 5.2 1." 2.6 .6 1.4 
"IE II " op I( 2.2 3.6 2.6 ..... 1.1 2.2 ... 1.1 

n"A~A 2.1 4.2 3.1 5.3 1.3 ~.J .6 1.1 
P~(\E"Irx 4.1 5.9 5.1 6.'5 2.2 3.3 1.2 2.1 
SHin IU"!TA 3.9 5.! ... 1 6.1 1.9 3.D .'1 1.A 

~E IITTl E 1. e 3.4 3." S.O .7 1. " .1 .T 
WA S~!~'G TOt-!, on l.S 4.0 3.~ <;.0 1.2 2. J .S 1.3 

". 
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. , 
f'I XED SU~FACE 

TILT ANGLE -30 D AZTHUTH ANGLE -30 0 .. 
--------------------------------------------------~-~--------------------. SPRING SU'1 "'E I!. FALL WI'lTEP 

(M, A, M1 CJ,J,Al (S,O.I\I) (D,J,n 
0 T 0 T 0 T 0 T 

-------------------.----------------------._-------------------------.----. 

AL nlltlUERQUE ".1 5.6 5.6 7.0 1.9 3.0 .8 1.7 
APPAl ACHTCOLA 3.3 ".11 ".0 5.6 1.8 3.D .8 1.g 
or'5'U"CK 2.1 3d' 3.'! ~.5 .9 1.7 .1 .8 

OLUE HILL 2.1 3.5 2.8 ... ~ .8 1.~ .2 .g 
!ICl'5TllN 2.1 3.~ 2.'! ... r, .8 1.8 .2 • q 
fl~OIH'SVIllE 2.6 ".4 ".J 6.0 1.7 3.1 .8 2.0 

CAPE HATTEPAS 3 ... ... '! .. 03 S.'! 1.5 2.n .0 1.5 
CA!!.IflOU 2·.0 3.5 2.~ ..... .6 1. <; .1 .~ 

Cf1.~LfSTON 2.9 ..... 3." 5.1 1." 2. & .6 1.5 

COUlMflIA 2.4 3.g 3.1 S.3 1.1 2.1 .3 101 
0001;£ C lTV 2.'1 ..... 4.2 S.7 1 ... 2 ... .4 1. ? 
EL 1>1\'30 ... f> 5.'! 0;.5 6.~ 2.1 3.2 1.G 2.0 

ELY 3,'1 5.0 5.0 /;.5 1.& 2.& .5 1.3 
FORT WORTH ?8 " ... ".3 5.'! 1. r; 2.7 .6 1.& 
G~HT FALLS P..l 3.6 3.8 5.3 .7 1.0 .1 .~ 

UKE CHARLFS p.a ..... 1." S.2 1.r; 2.8 .6 1.7 
f4AOrSON 2.4 ".0 3.Q ;.6 .9 1.8 .2 .Q 
"'En~opn 2.3 ~.8 ... 6 0.0 1.0 2.G .1 .9 

MIJ\~I 3.ft. 5.0 3.~ 5.E> 1.'! 3.3 1.2 2 ... 
NASHVTLLE 2." 3.9 3.4 ~.2 1.2 2.3 .ft 1.2 
~IE" YORK 2.0 3.5 2.6 ".1 .'l 1.9 .2 .'l 

O!H~A 2.5 ".0 3.& <;.2 1.0 2. a .3 1.1 
P~OOHX 4." 5.7 5.n 6.5 1.1l 3. a .8 1.' 
SHIT l MARIA 3.7 <;.1 ".7 0.2 1.& 2.7 .6 1.5 

SFlTTLE 1.7 l.2 3.3 ".'! .5 1.~ .1 .7 
WASfl!NGTON,OC 2.3 3.8 3.2 ... <) 1.0 2.1 .3 1.1 

167 



F! XFlJ SlJ~rACE 
, 

TIlf ANGLE -l!O n HP!lJTH ANGLE -15 0 

--~---------.--------------------------------------------------------------SPRtHG SlJM"'''R FAll WVlTfP 
II", A,,",' IJ,J, At (s,n,N) (n. J, F"J 
0 T 0 T 0 T 0 T 

--------------------------------------------------------.------------------
A UIIJQUERqUE 3.9 5.4 5.? 6.'! 1.6 2.1 .5 1 ... 
APPAl.CHICO!.A 3.2 4.7 4.0 5.6 1.6 2.8 .6 1.7 
I'IS,",ARCK 2.2 3.6 3.9 5.4 • & 1.5 .1 .7 

III tlE HIll 2.0 3.4 2.7 4.4 .7 1.6 .1 .8 
BI')~TON 2.0 3.4 2.9 4.6 .7 1.& .1 .11 
~QOI""SVIllE 2.& ..... 4.~ 6.0 1.5 3.a .6 1.~· 

CAPE HA TTERA!; 3.3 4.~ 4.J 5.9 1.3 2.4 ... 1.1 
CARIBOlJ 1.8 ~.3 2.8 4.4 ... 1.3 0.0 .7 
C~AUf~TON 2.8 4.3 3.~ 5.1 1.3 2.5 .4 1.3 

Cnllll'!"tA 2.3 ~.~ 3.6 5.3 .'1 1.'1 .2 1.0 
DOOGf CITY 2.A 4.3 4.2 5.7 1.2 2. " .2 1.0 
n PJl.~O 4.4 5.11 5.4 &.11 1.8 2. 'l .7 1.1 

EL Y 3.! 4.8 4.11 6." 1.3 2.J .2 1.1 
FORT 1I0llTH 2. II ".3 4.3 5.8 1.3 2.5 .4 1." 
GRFH FALL:S 1.g 3.4 3." 5.2 .6 1.5 0.0 . ., 
LA 1(" CHA"-LES 2.7 4.4 ~.l 5.1 1.3 2.7 ... 1.5 
HA or !;!'IN 2.~ !.8 3.8 5.5 .7 1.& .1 .8 
HEOFI'IPO 2.2 3.8 4.5 5.9 .8 1.9 .1 .9 

HTA~r 3.3 4.11 3.11 5.5 1." 3.1 1.0 2.2 
NAS~VTllE 2.3 3.8 3.3 5.1 1.a 2.2 .2 1.1 
NEil YORK 1.11 3.4 2.5 ".3 .11 1.8 .1 . ~ 
O!4A~'" ?4 3.8 3.5 5.1 .8 1.8 .1 .9 
P~I)E"TX ... 3 5.6 5.0 6." 1.7 2. ~ .& 1.5 
SA'I1'_ MAPIA 3.6 5.1 ".'! 6.3 1.5 2.5 .ft 1.3 

SEUTU, 1.5 3.1 3.3 4.'l ... 1.3 D.D .6 
WAS~nlGTON,n() 2.2 3.7 3.1 4.9 .8 1.9 .2 1.0 

'. 
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. . 
f"lXEO SU~FACE 

TILT ANGLE -30 1) A ZIMLJTH ANGlE 0 I) .. 
--------------------------------------------------~---------~-~-----.-----. Sf>RING -;UMMER FALL ~JNT"1l! 

(M.A.~1 (J .... Al (S~ 0, Nl "" J • Fl 
0 T 0 T 0 T n 1 

--,------~----------------------------------------.--.-.-~ .. --.~---~~-~~~. 
AL q~OUERI)LJE 3.R 5.3 5.4 6.11 1.!! 2.6 .It 1.~ 
Af>PALACHrr.OLA 3.2 ".7 3.<) 5.6 1.EI 2.8 .~ t." 
IH~I1~RCK 2.1 ~.5 3.8 5.3 .6 1.ft Q., .1 

RUJE HILL 1.9 3.3 2.7 It ... .& 1. & .1 .lI 
nnSTNI 1.9 ~,l 2.g ... 6 .~ 1.& .1 . ~ 
"ROWNSVILLf 2.& ... 3 4.3 S.g 1.10 Z.9 .5 1.~ 

CAPE HA TTt:PA~ 3.3 ".11 4.J <;.9 1.2 2 ... .1 1.2 
CAPIROU 1.1 3.2 2.1 ..... ,It 1.3 0.0 .7 
r.HftRL"STON 2.8 4 .. -~ 3.~ 5.0 1.2 2 ... .3 1.3 

COL~MllIA 2.'J 3.1 3.1 5.3 .9 1. C) .1 .9 
nanG E CITY 2.~ ... 2 4.2 5.7 1,1 ~.1 .1 .'1 
El PA~O 4.,. 5.7 5.,. 6.7 1.7 ~.8 .6 1.5 

ELY 3.2 4.7 ".7 6.3 1.~ 2.2 .2 1.0 
FORT WORTH 2.8 4.3 ".2 5.11 1.3 Z.1t ... 1.3 
G~"H FALLS 1.'3 1.3 3.& 5.1 ,\5 1 ... O.D .r 

LAI(~ r.HARLES 2.6 ... 3 3.3 <;.1 1.! 2. r, ... 1.5 
MAnISON 2.2 3.11 3.11 5.5 .6 1.6 .1 .6 
"ED"O"'O 2 .. ~ ~.7 ... e; <;.9 .11 1.8 .1 .9 

~I~'1! 3.2 4.9 ~.7 ?" 1.6 3.0 .'1 2.1 
NA"'lVTLlE 2.3 1.~ 3.~ ;.1 .9 2.1 .2 1.0 
NEM V(lPK 1.'3 3.~ 2.5 4.2 .7 1.1 .1 .6 

(l ~ ~~ A 2.3 l.8 3.& e;.2 .& 1.8 .1 .'3 
PfofOEN1' X 4.? '5.6 5.0 6 ... 1.6 2.7 .5 1." 
SA'IU' "ARIA 3.7 5.1 ~.o I)." 1 ... 2.5 .3 1.2 

SFUTLE 1.& 3.1 3 ... 0;.0 .It 1.3 0.0 .6 
WA S'41'lGTnt>l. no 2.? 3.7 ~.1 ".'1 .8 1. 'I .1 .9 

." 



HXJ;O SU.FACE . 
TILT ANGLE -30 n AZIMUTH ANGLE 15 0 

. , 
--~------------------------------------------------------------------------SP!l!ING SIJ"''''E~ FALL WINn:'!! 

(M,A,MI (J,J,AI (S,O,NI (O.J,Fl 
0 T 0 T n T 0 T 

-------------------.-------------------------------------------------------
AL ~UO\JfR()UE 3,8 5.3 5." 6.11 1.6 2.1 .5 1." 
APPALACHTCOLA 3.? ".1 3."1 5.5 1.6 2.11 .& 1.1 
AI,)MA'!!CK 2.1 3.5 3.~ 5.3 .0 1.5 0.0 ." 
"L UE ~ILL 1."1 ~ ... 2.1 4.4 .6 1. I) .1 .~ 

BOST!'N 1.'1 ].'3 2.'1 4.6 .6 1. I) .1 .8 
RqOIlN~VIlLE 2.6 It ... ".2 5.<1 t." 2. <I .5 1. II ' 

CAPE HATTERAS 3.;' "."1 4.3 5.<1 1.3 2." .It 1.3 
CAP[ROU 1.11 3.2 2.1 4.4 .4 1.3 o.D .7 
CHlI!l!LESTON 2.ft It.3 3.2 5.0 1.2 2.ft .It 1.3 

COLUH!H" 2.3 3.8 3.1 5.3 .<1 1.<1 .2 1.0 
MOt;E CITY 2.'1 ".3 4.3 5.7 1.2 2.2 .2 1.0 
EL i>~"n ..... 5.7 5.3 6.7 1.8 2.<1 .7 1.5 

ELY 3.2 ... 7 ... 7 6.2 t.3 2.2 .2 1.0 
F!')RT WMTH 2.11 ,..3 ".3 5.11 1." 2.5 .ft 1." 
G~EH FALLS 1.Cl 3.3 l.f. 5.1 .5 1.ft 0.0 .7 

LAKE r'HARLES 2.6 ft.3 'J.2 5.0 1.2 2.6 .5 1.5 
IIA Dt S'''N 2.2 3.8 3.8 5.5 .7 1.6 .1 .ft 
"EOFO'!!!} 2.2 3.11 ... 6 f..0 .8 1.'1 .1 ."1 

MI AM I 3.2 't.'1 3.7 5 ... 1.6 3.0 .9 2.1 
NASIiVrLLE 2.3 3.11 l.l 5.1 1.0 2.1 .2 1.1 
NEM YORK 1.9 3.3 2.5 ... ~ .8 1.8 .1 .'3 

Cl"'AHA 2.It 3.8 :lI.6 5.2 .8 1.8 .1 .'1 
PHOENTX 4.2 5.5 5.0 6.ft 1.7 2.8 .& 1.5 
SAm A "!ARIA 3.8 5.2 5.2 6.f> 1.& 2.6 .ft 1.3 

StATTL!'" 1.1 1.2 3.5 5.1 .ft 1.ft 0.8 .f. 
W~S'H!I!GTON.OC 2.2 3.7 3.2 ".Cl .'l 1.'l .2 1.0 

.. 

". 
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. . 
FIXED SU1>nr.E 

TTlT ANGLE -110 0 AZTI1UTH ANGLE ~Q 0 .. 
---------------------------------------------------------------------------

SPRING SUHMF1> FALL WI'lT"" 
{11,A,Ml {J,,,.AI {So O. Nl flJ.J.n 
0 l II T 0 T D T 

----------------------------------------~------------------.---------------

ALBllQUERQUE 3.9 S." ~.3 6.7 1.9 2.9 .8 1.& 
APPALACHI"OlA 3.3 4.A 3.'1 S.S 1.~ 3.0 .9 1.'1 
RISHA'''CK 2.3 ~.7 3.q S.4 • a 1.7 .1 .11 

BLUE HILL 2.0 l." 2.~ ".5 .8 1.a .2 .9 
BOSTON 2.0 3.4 2.9 4.6 .8 1.8 .2 .9 
RROW\>lSVIlLE 2.6 4.4 4.2 5." 1.5 3.0 .7 1.9 

CA "E 1'IATTERAS 3.5 5.0 4.4 ;;.9 1.5 2.7 ... 1.<; 
CARIIlOU 1.'1 3.4 2.8 4.4 .5 1.5 .1 • a 
r.fHIRL FSTON 2.9 4.4 3.2 5.0 1.4 2.6 .f> 1.5 

Cnl~M"'!A 2." 3.9 3.11 5.4 1.1 201 .3 1.1 
nOO~E CITY 3.0 It.4 It.3 5.6 1.S 2.5 ... 1.2 
EL f> A'SO 4.5 5.!! 5.1 6.7 2.0 ~.1 1.D 1.'1 

ELY 3.3 ... ~ ".6 0.2 1.5 2.5 .It 1.3 
FO"T liIORTH 3.0 ... 5 ".3 5.9 1.& 2.7 .& 1.& 
GREU FALLS 2.0 ~.ft. 3.E> 5.1 .7 1.60 .1 .8 

LAKE rHADLES 2.1 4.4 ~.2 5.0 1." 2.7 .& 1.1 
IoIAflISrlN 2.4 3.9 3.9 ?5 .B 1.8 .2 .9 
MEOFO"O 2 ... 3.'3 ".1 6.0 1.0 2.1 .1 1.0 

MUllt 3.3 ".'3 3.1; 5.3 1.8 '1.2 1.1 2." 
NA~~V IlLE 2 ... 3.9 3.3 5.1 1.1 2. J .It 1.2 
NEll 'fORK 2.0 3 ... ?o 4.1 .g t.g .2 1.n 

O~A~. 2.5 ".t 3.7 ;.~ 1.0 2d .3 1.1 
P~OENTX 4.3 5.6 5.1 "'.S 1.g 3.0 .8 1.8 
SAIifI 11 AI>IA ".0 5 ... 5." 6.ft 1.9 2.9 .6 1.5 

SEl\TTlE 1.~ l.3 3.6 5.3 .6 1.5 .1 .7 
WA S~ tNGTON, no 2.3 3.8 3.2 ... g 1.0 2.1 .3 1.1 
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nXEO SU~FACE .. 
TILT ANGLE -30 1'1 AZIMUTH ANGLE .. 5 n 

.. --1------________ ... __________________________________ ~---___________________ 
SPRING !';UMMER FALL WINTER 
IM.A,", (J,J, AI (S,O.N' IO,J,Fl 
0 T 0 T 0 T 0 T 

--~----------------------.-------------------- ... ----------------------------
AUIUOUERQUE 4.1 5.6 5.1t &.11 2.2 3.3 t.2 2.0 
APPAL ACHfCOLA 3.4 4.9 3.9 5.5 2.1 3.3 1.2 2.2 
f'!SHIlRCK 2.5 3.'1 4.1 5.6, 1.1 1.9 .3 1.e 

ilL lIE lHLL 2.2 3.6 2.e 4.6 t.D 2. D .It 1.1 
MSTON 2.2 3.6 3.0 4.7 1.0 2.0 .It 1.1 
MOIIN!,;VILL'E 2.7 ... 5 ".2 5.'1 1. :r 3.2 .'1 2.1 

CAPE HATTEIUS 3.7 5.2 4 ... 6.0 1.8 2.'1 .'1 1.~ 

CA~IIIOU 2.1 ~.6 2.9 1t.6 .7 1.6 .3 .'1 
CI'IULESTON 3.0 ... 5 3.2 5.0 1.6 2. a .11 1.8 

COLIJ""TA 2.6 1t.6 l.9 5.5 1.4 2.1t .6 1.1t 
OOnGE CIT'f 3.2 ... 6 1t.5 5.9 1.8 2.8 .7 1.5 
EL P~'~O ".7 6.0 5./t 6.7 2./t 3.5 1.4 2.3 

ELY 3.5 5.0 4.7 6.2 1.'1 2.9 .7 1.6 
F"~T liORT~ 3.1 4.6 1t.1t 5.9 1.8 3.0 .9 1.9 
G~nT FALL'S 2.? ~.f> 3.7 5.2 .9 1.8 .2 .'1 

LAICE CHARL'fS 2.8 4.5 3.2 5.0 1.6 2.9 .11 1.'1 
MADISON 2.6 It.l It.D 5.6 1.1 2.0 .It 1.2 
ME 0" OR., 2.1'> ... 1 ... 8 6.2 1.3 2.1 .3 1.1 

"raHI 3 ... 5.0 3.6 5.3 2.0 3 ... 1 ... 2.6 
NASI4VILLE 2.5 4.0 3.4 5.2 1.3 2.5 .& 1." 
NEil 'fORK 2.1 3.5 2.7 It.1t 1.1 2.1 ... 1.2 

0"'.14 A ?7 4.1 ~.'S 5.It 1.3 2.3 .5 1.3 
PH(lEN IX It.5 ;.8 5.1 6.5 2.2 3.3 1.2 2.1 
~A'UA HAPIA 4.2 5.& 5.6 7.0 2.2 3.3 .9 1.'1 

!';E ArTlE 2.0 3.5 3.8 5.; .7 1.7 .1 • A 
HAS'4INGTON,OC 2.5 J.g 3.3 5.0 1.3 2.3 .& 1.3 

.. 

" 
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. . fI XEn SU"FACE 

Ttl ,. ANGl£ -30 n A7IMUTH ANGlE 60 I) 

. " 
--~-------------------------------------------------------.. ----.. ~----~---SPlllNG SUl'II'IEII "All ~tNTf;" 

(II.A.III (J,J. A' (S, 0, HI 10. J. n 
() T 0 T 0 ,. I] T 

--~------------------------------------------------------.---~--~--~~~-~~.-

Al IJUOUEPQUE 4.4 5.6 5.5 &.'1 2,6 3,1 1.6 2.5 
APPAL ACHICOlA 3.6 ;.1 3.'1 5.6 2,It 3.111 t.5 ~.6 
flTS"IA"CK 2.~ 4.2 4.1 5.11 l,lt 2. , !~ 1.3 

III UE "IlIll 2.4 3.8 3.0 4.7 1.2 2.2 .7 1.4 
A05TO'I-I 2 ... 3.8 3.1 4.8 1.2 2.~ .~ 1.3 
R~nMI-1~VTlU: 2.~ 4.6 4.2 5.'1 t,lI "It 1.1 2".3 

capE "'ATTEPA~ 3.'1 ;.4 4.6 6.1 2.2 3.3 1.2 1'.1 
CAli! Rl'U 2.· .. ~.8 1.1 4.7 .11 l,8 .5 t.? 
C~AUEST"t-I 3.1 4.6 3.Y 5.0 I,ll 3.1 1.1 2.0 

CI'lLU14l1ra :?~ \:}2 4.0 5.7 1." 2.7 .8 1.6 
O() or, F- CITY 3." ".9 ... 6 6.1 ~,~ 3. Z 1.1 1.C! 
El 111<;0 ".9 6.2 5.10 6.!! 2,11 3.3 1.8 2. ~. 

ELY 3.7 5.2 4.8 6.3 2.1 3.3 t.1 2.0 
FOIl!T IIORTH 3. J ... ~ ... 10 6.0 2.1 3.3 1.2 2.2 
G~EAT FAllS 2 ... 1.9 1.'1 ..... 1.2 2.1 .5 1.1 

laKE CHADlES 2.9 .... 6 3.~ S.D 1.6 3.2 1.1 2.1 
lolA otsnN 2.11 ..... ".2 5.8 1,,. i!. J .7 1.5 
IofEI]F"n"n 2.11 It.3 5.0 S.1t 1.6 2.6 .ft 1.2 

InA"!Y 3.5 S.1 3.5 5.3 2.2 3 •. & 1.A 3.0 
N~SHVlLL'" 2.7 It.2 3.'5 5.2 1,& 2.7 .11 1.6 
N~W Y(1Q.K 2.3 l.7 2.~ 4.S t., 2.3 .& 1." 

O"'AH~' 2.9 ".4 4.0 5.6 1.& 2.& .9 1ot; 
PH(1ENr x 4.8 6.0 5.2 6.6 2.6 J.7 1.6 2.5 
S~ .. U MARTA 4.0; 5.C! 5.8 1.3 2.7 3.7 103 2.2 

<;EAfTLE 2.2 3.~ ... 1 0;.7 .<1 1. q .2 .'l 
WA<;HHIGTO»,on 2.7 4.1 3." 5.2 1.5 2.6 .11 1.6 
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FTlCf.n SUll!FACE . . 
TILT ANGLE <U 11 A ZP'UTH ANGLE 7S II 

-----------------------------------.--------~------------------.-----------
.. 

S~!NG 'WHI'IEll! FALL IHNTE~ 
(H,A,H) (J.J,A' IS, 0, Nt Ill.J,n 
0 T 0 T n T 0 T 

--------------------------------------.------------------.-----------------
AUlUOUEROUE 4.1 6.1 5.!> 1'.0 3.1 4.2 2.1 3.0 
APPU lICHICOLA 3.11 5.3 4.0 5.1'> 2.7 3.9 1.9 2.9 
BtS!11\~CK 3.1 4.5 4.5 6.0 1.7 2.6 1. D 1.B 

ALUE HIll 2.6 4.0 3.1 4.~ 1.5 2.5 1.0 1.1 
B'lSTllN 2.6 4.0 3.2 4.9 1.5 2 ... .9 1.6 
RROWMSVIllE 3.0 4.7 4.3 S.9 2.2 3.6 1.3 2. S . 

CA P;: HATTERAS 4.1 5.1 4.1 6.3 2.5 3.7 1.6 2.5 
CA~rA(lU 2.6 4.1 3.3 4.'1 1.2 2,1 .11 1.5 
CHI\~LfSTnN 3.3 4.11 3.3 5.1 2.2 3. It t ... 2.3 

COLUH£1TA 3.0 4.4 4.2 5.11 2.0 3.1 1.1 1.9 
nOOG EC ITY 3.7 5.1 ... 11 6.3 2.6 3. & t.6 2.4 
EL PASO 5.2 6.5 S.S 6.'1 3.2 4.3 2.3 3.~ 

fLY 4.0 5.5 4.9 1'>.5 2.11 3.7 1.5 2." 
F"ORT ·HORTH 3.5 5.0 4.5 6.1 2.5 3.6 1.6 2.5 
GR!':A T FALLS 2.7 4.2 4.1 S.6 1.5 2.It .7 1.3 

LAKE CHAIRES 3.1 4.11 3.2 5.0 2.0 3." 1.3 2.4 
HAlltSON 3.1 4.7 4.4 6.0 1 •. 7 2. & 1.0 1.8 
MEOFO"O 3.0 4.6 5.3 6.6 1.9 2.9 .6 1.4 

HIlIM! 3. '" 5.3 3.6 5.3 2.5 3.9 2.2 3.It 
NASf!V!llE 2.8 4.3 3.6 5.3 1.9 3.0 1.0 1.9 
NEW YORK 2.5 3.'1 2.9 ... 1 t.6 2.6 .'1 1.6 

O~A~A· 3.1 It.6 4.2 5.R 2.0 3.0 1.2 2.0 
PI-lOENTX 5.0 6.3 50l 6.11 3.0 4.1 2.0 3.0 
SA'UA HARIA It.8 6.2 6.ry 1." 3.1 4.2 1.7 2.'" 

SEATTlE 2.5 4.0 4.3 1;.0 1.2 2.1 .It 1.0 
WA Sf! 11I!GTO"l. 00 2.9 4 ... 3.6 S.3 1.8 2. <J 101 1.'l 

'. 
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. • 
FI XlOD SUPFACf 

TILT ANGLE -30 I) AZI~UTH ANGLE 'f0 0 
, . 

--~------------------------------------------------------------------------
SPP ING SUMMER FALL WHITEP 
(M,A,'''' IJ,J,Al (S,O,NI (I),J.n 
I) T ~ T n T 0 T 

--~--------------------------------------------------- ---------------------

ALqUOUE!;>~UE 5.0 6 ... 0;.7 7.1 3.6 ... 6 2.& ~a'5 

APPALACHICOLA ".0 5.5 4.~ 5.7 3.1 .. .3 2.2 3.~ 

(lISM /t0CK 3 ... 4.8 4.8 6.3 2.1 3.0 1.3 2.e 

IlLUE HILL 2.11 ... 2 3.2 5.0 1.8 2.ft 1.3 2.0 
B~SHHJ 2.8 ... 2 304 5.1 1.7 2.7 1.1 1.8 
Il~ Il~ NSV !LL F 3.1 4.8 4.3 6.0 2 ... 3.9 1.6 2.8 

CAP~ HATTE~AS 4." 5.'1 ... ~ 6." 2.'1 ... a ~.Q 2.'1 
CA~rROU 2.'1 4." J.5 5.1 1.4 2.3 1.2 1.~ 

C<1AUf:STON 3.5 5.0 3.4 s.l' 2.5 3.7 1.7 ?7 

CIlLUMIlIA 3.2 4.6 ... 3 1\,0 2.4 "3." 1.5 2.3 
DODGE CIn 4.0 5.4 5.0 6.4 3.1 4.1 2.0 2. -~ 
n 1'1<:0 5.5 6.11 5.6 7.0 J.6 ".7 2.' 3.~ 

ELY 4.3 5.8 5.1 6.6 3.1 4.2 2.0 2.tI 
FORT 'WORTH -3.1 5.2 4.r; 6.? 2.8 ... 0 1.'1 ?q 
GPEAT FALLS 3.0 4.4 ".4 5.9 1.8 2.7 1.0 1.6 

LAKE CH AI>L ES 3.2 ".'l ~.3 5.1 2.3 3.7 1.6 2.'" 
MA nlsnN 3.4 4.9 ".1', 6.2 ~.o 2.9 1." 2.1 
l'EIlFnRIl 3.l ".~ 5.5 1;.9 2.2 3.2 .7 1.5 

MIll'" ! 3.~ 5.4 3.0 5.3 2.8 ... 2 ~.5 'l,A 
1'4 SflV TLLE ~.o ".5 3.7 "> ... 2.2 3.3 1.3 2.1 
N::II YORK 2.7 4.1 J.a ... R 1.'1 2.9 1.1 1.'! 

("Uflll 3.4 ".'l 4." ~.o 2.3 3.3 1.6 203 
pI\flE,nX 5.3 6.6 5." 6.Q 3.1t ".5 2.5 1." 
SAIITlI "'ARIA 5.1 ~ 6. 5 6.2 7.6 3.6 ... 6 2.1 3.0 

SEATTLE 2.7 ". ~ ... !; ~.2 1." 2.1 .5 1.1 
WA Sfl I!<!G TON t IlC 3.1 4.0 3.7 5 ... 2.1 3.2 1." 2.2 

." 
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FI~EO SU~"ACE • . 
TtLT ANGLE - .. t; 0 HIMUTH ANGLE -90 0 

--------------------------------------------------------------------------- -, 
SPR!NG SU"l\'lE~ FALL MHHEI' 
(\'I,A,H' fJ,J.U tS.O,NI ItJ,J,n 
0 T 0 T 0 T 0 f 

--,--------.----------------_ .. -----------------------.--------------------
AlAiJOUfPOUE 4.'! 6.2 <;.6 1.0 3 ... ".4 2.5 3.~ 
AI'PA l ACH!C'Ol A 3.5 ".'1 1.11 5.3 2.8 3.9 1.9 2.'! 
IlISMa'I'CK ~.1 ".7 ..... 5.'1 2.2 3.1 1.3 1.'! 

IllUE HILL 2.T 4.1 2.9 ... 5 1.8 2.7 1.2 1.'! 
ROSTON 2.7 4.1 3.1 ".1 1.7 2.6 1.0 1.7 
B~O\iI"~';V ILlE 2.7 ..... 3.'! 5.6 2 ... 3.8 1.5 2.7 

CAPE MATTt'RAS 3.8 5.2 4.2 5.7 2.(' 3.7 1.8 2.7 
CUI!lOU 2.'1 ".3 3.2 ".7 1 ... 2.2 1.2 1.8 
CHAUESTON 3.3 ".7 3.3 5.0 ~.4 3.5 1.6 2.5 

r.~LtJM'lIA 2.'1 ".3 3.7 5.3 2.1 3.1 1.3 2.1 
OO'OGE CITY 3 ... ".11 ... 2 5.7 2.7 3.7 1.8 2.G 
n I'a<;o 5.2 6.4 5.1 6.5 3 ... 4.; 2.7 1.6 

flY ... It 5.e S.It 6.11 3.2 ".2 2-.0 2.~ 
FORT MORTH 3.1 ... 5 4.1 5.6 ~.5 3.6 1.7 2.6 
G~EU FALLS 3.1 ... 5 4.3 5.S 1.6 2.7 .9 1.5 

LAKE CHAI'LES 3.0 4.6 3.3 5.0 2.3 3.5 1.4 2." 
MAOISUN 3.1 ... 6 ".2 5.8 1.9 2.8 1.3 2.0 
MEWO'Il'O 2.a ... 3 ".8 6.1 1.8 2.S .5 1.3 

MIAM! 3.5 5.1 3.6 5.3 2.7 10.1 2." 3.6 
NAS~V!LlE 2.11 4.2 3.3 5.1 2.1 J.2 1.2 2.0 
NEW Y{lPK 2.5 3.9 2.6 4.3 1.8 2.1 .9 1.7 

O"'ft~A' ~.1 ... 5 3.7 5.1 2.1 3.1 1.5 2.2 
PHOENIX 5.0 6.2 4.8 6.1 3.1 ".2 2.2 3.1 
SHIn "A~!A 4.1 5." 4.1 S.S 2.7 3.1 1.'1 2.' 
SE_TTL€: 2.~ 3.1 1.5 5.0 1.2 2.1 .5 1.1 
WAS'lf"lGTOIII,Oe 2. '! ... 3 3.2 ... 8 1.9 3.0 1.3 2.0 
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. • 
F!XEO SU~F"CE 

TILT ANGL£ -"5 0 aZIMUTH _NGLE ~7S Q .. 
--------------------------------------------~------------~-.----.--~--.-.~ SPRING <;UI'I"'E~ FALL HtNTU 

'''!.A,M1 'J,J,AI IS.O,HI ([I.J,F! 
0 T 0 T D , II r 

---------------------------------------.----------------.. -.-.--.~~.~~-~.--
A UIU l)UE~QUE ... 5 5.11 5.4 6.7 ~.8 ,.S 1.11 ~.6 
APPAL aCHTCOlA 3.3 ".7 1.1 5.2 ~.3 3., ~.It 2.~ 
E\ T C;H I\:<!C K 2.'l ".3 It.l "i.5 l,l' e.6 .'J 1.5 

RUlE 11 III 2.4 3.11 Z.1 ".3 1.4 2., ,I! 1.5 
!1'1C;TO~1 2.It ~.~ ~.q 4.5 1.3 ".J 0' 1.It 
l\~OWN';V!LlE 2. '5 4.2 3.'l ~.5 ~. t 3.5 1..~ 2'.4 

CAPE l1ATTER AS 3',4 It.'l ".0 5.'" 2.t 3, ~ 1.3 2.2 
CA~IllIlU 2.5 ,!.g 2.'l 4.5 1.1 "., .Il 1.4 
C'1AU fST!'1N 3.0 4." 3.7 4.'l 2.0 :S.1 1.2 2.1 

C OUlME\!A 2.6 ".0 l.S s.D 1.7 2.6 .'l 1.7 
OOO<;E eIn 3.1 It.5 It.D 5." 2.2 3.2 1.3 2.0 
fL ~A<;O ... ~ 6.0 5.1 6." 2.~ 3.~ 2.0 2.'1 

ELY ".0 5.4 5.1 6.6 2.6 3.'1 1." 2.2 
F~~T 140RTH 2.8 4.l 1.9 5.4 z.o 3.1 1.3 2.2 
G<?EH FALLS 2.7 It.l 4.0 5.5 1 •• 2.3 .6 1.2 

L AICE CHAPLES 2.8 ".4 3.2 ".'l i.!! 3.2 1.0 2.1 
MAlUsnN 2.8 ".3 l.CI '5.5 1.10 2 ... .9 1.6 
+lEO,ll"!) 2.<; ".0 ".? 5.8 1.5 2 ... .ft 1.1 

MIl"I ~.3 4.'1 3.6 5.2 2.,+ 3.7 1.9 3.1 
NA<;l\VILLf 2.5 4.0 3.2 ... '! 1.1 2. S .9 1.1 
NEW 'V 011 K 2.2 ~.6 2.ft 4.1· 1.ft e ... .6 103 

0" Af1 A 2.~ It.2 3,; 5.0 1.7 2.7 1.1 1.8 
Pf10!':"1 TX ... 0 5.11 ... 6 5.'l 2.& 1I. I) 1.7 2.6 
SANU ~ARfA 3.1 5.0 3.'l ?2 2.2 3.2 1.1t 2.'3 

SEArTl!': 1.9 3.4 3.2 ".1 .O! 1.8 .3 .'l 
WA <;~! NGTON .!1C 2.6 It.O 3.0 ... 6 1.5 2. I) .'! 1.1 

.' 
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f'IXEO SlJ~FACf • 
TILT ANGLE ~4r; 0 AZT~UTH ANGLE -1;0 n 

---------------.----------.------------------------------------------------ " 
SPIHHG SU""fR FALL WINTFq 
IM,A,", fJ,J.A' IS,O,NI In.J.n 
0 T 0 T 0 T 0 T 

--~---------------------------------------------------------~--------------

A L RIJ(IUE~fllJE 4.0 5.4 5.1 6.5 2.2 :J. Z 1.2 2.G 
APPA L ACHtC'OL A 3. a 4.4 3.5 5.1 1.9 3.0 1.0 2.G 
RISMUCK 2.5 3.11 3.7 5.1 1.2 2.1 .5 1.1 

RLUE HILL 2.1 ~.5 2.4 ".1 1.0 2.0 .5 1.2 
R!) ST O'N 2.1 3.4 2.1 4.] 1.0 1.9 ... 1.1 
AQ OIHI'3I/ILLE 2.3 .... 0 3.~ 5." t.e 3.2 .'1 2.1 

r;A PE HATTERAS 3.t 4.5 3.8 5.3 1.1 2.7 .'1 1.1 
CA~IBOU 2.1 3.5 2.1'1 ... 2 .8 1.1'1 ... 1.0 
r;~_~llC~TON 2.7 ".2 1.0 ... 7 1.5 2.7 .8 1.7 

C!)UJ"'''U 2.3 ~.7 1.2 ".11 1.3 2.2 .& 1.3 
nOnGE r: ITV 2.7 ... 1 J.7 5.1 1.7 2.& .8 1.5 
EL Pll~O 4.3 5.& ".'1 6.2 2.3 3.3 1." 2.3 

ELY 3.5 ... 9 ".8 6.2 2.0 2. " .'1 1.7 
F~PT 1I0~TH 2.& 4.0 3.1 5.2 1.& 2.7 .'1 1.~ 

G<l!nT FALL'; 2.3 3.6 3.6 5.1 1.0 1. " .3 ." 
UI(E CHAIRES 2.5 ".1 3.1 4.8 1.6 2." .7 1.11 
MAOIS"'N 2." 3.'1 3.& 5.2 1.1 2. m .5 1.2 
MEWIl'Rn 2.1 3.6 ".1 5." 1.1 2.1 .2 1.0 

"!!lIM! ~.1 ... 7 3.5 5.1 1." 3.3 1." 2.6 
NAS~VTLLE 2.3 3.7 3.0 ... 1 1.3 2." .1'1 1.4 
NEW Y"~K 1.'1 3.3 2.2 3.'1 1.1 2.0 ... 1.1 

O~~~l' 2 ... l.1I 3.2 ".1 1.3 2.2 • 0 1 ... 
p~nENTl( 4.1 5." ".4 5.1 2.0 3.1 1.1 2.0 
s~"u MAP~A 3.3 4.6 ~.7 s.o 1.7 2.7 .Il 1.8 

S!;IITTlE 1. Ii 3.1 2.1l ..... .7 1.5 .2 . ~ 
WASfHNGTnN, "Ie 2.2 3.6 2.1 4." 1.2 2.2 .6 1.3 

" 
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. 
FIX!'" SU~FACE 

TILT A"IGlE - .. e; n A 7IIIUTH ANGLE -It; U .. 
-------.-------------------------------------------------------------------

SP~l"lG SU'I~E~ FALL WI'ITER 
IM,A.'I' IJ • .J.Al {S.a.NI (f).J.n 
0 T 0 T 0 T f) T 

---------------------------------------------------------------------------

AL!lUOUEROUE 3.5 ... g ft.~ 6.1 1.& 2.6 .7 1.5 
APl'AL~CHTCOlA 2.7 4.1 3.ft ".9 1.4 2.6 .6 1.0 
f1ISM~oCK 2.0 ~.3 3.3 ... 7 .8 1.& .2 .~ 

BLUE l-IILL 1.7 3.1 2,2 ~.q .7 1.6 .2 .q 
I'lO<;H'N 1.8 3.1 2 ... ".0 .7 1.6 .2 .'3 
f1ROWN"'V!llE 2.2 3.9 3.7 5.3 1.4 2'.'" .0 1'. a 

GA I'E HATTERA!,; 2.7 4.2 7:t.6 0;.1 1.2 2.3 .5 1.3 
GA lU!lnU 1.7 J.1 2.1' 3,fl .5 1." .2 . ~ 
CfURl!'STON 2.4 1 .. 8 2.g It.e; 1.1 2.3 .5 1.4 

COlllMIlI A 1.'! 3.3 3.0 ... <; .9 1.~ .3 1.0 
[10 or;" CTTY 2 ... 3.1 3.4 4.8 1.2 2.1 ... 1.1 
EL PA<;O 3.g 5.1 4.6 5.<) 1.7 2. r .ft 1.7 

ELY 3.0 4.4 '+.4 5.11 1.'+ 2.3 .r. 1.2 
FORT 'WOPTH 2.3 3.7 3.5 5.0 1.2 2.3 .5 1." 
GI?I'H FALLS 1.8 3.2 3.2 ft.1i .1') 1.5 .1 .7 

L A1{E CHARLES 2.l 3.'1 2.g ".7 1.2 2.5 ... 1.5 
HA or SON 2.0 3.5 3.2 ... 8 .8 1. r .2 .q 
M'OOFOOn 1.8 3.3 3. 7 5.0 .8 1. ~ .1 .q 

MIA" ! 2.8 ... ft .1.3 5.0 1.5 2. " 1.0 2.1 
NASHV TLLE 2.0 3.ft 2.6 4.5 1.0 2.1 .3 101 
NEil YORK 1.& 3.0 ?O 3.7 

011'" " 
1.7 .2 .q 

a~A~~ 2.1 J.5 2.9 ft.4 .9 1.6 .3 1.0 
PflOE!<!T X 3.7 ... q ft.1 '5.5 1.5 2.0 .f> 1.5 
SA!IITA ~ARIA 2.9 4.2 1.'5 ... q 1 .. 2 2.2 .5 1." 

SEATl'lE 1.3 2.1l 2.5 4.1 ... 1.3 .1 .7 
\I A <;~ IN GTO'" • !Ie 1.9 3.3 2.<; ".2 .~ 1.6 .3 1.0 

.' 
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. 
FIX!:!) su~nc£ 

TILT ANGLE -"5 11 AZIHUll1 ~NGlE -~1l 0 . , 
------.--------------------------------------------------------------------

SPRING SU"''''E~ FALL IfINT£~ 

"",A,H) IJ,", Al IS.O.NI to.J,n 
0 T I} T II T 0 T 

---------------------------------------------------------------------------
AL BlllJllERQUE 3.0 ..... ".5 5.'! 1.0 2.1 .2 1.1 
APPALACHTI)OLA 2." l.'! 3.~ 4.B 1.0 2. ? .3 1.3 
Il r '>'1 II'PC K 1.6 2.'! 2.'! ... 3 ... 1.3 0.0 .6 

~LUE MILL 1." 2.e 2.0 3.7 .4 1.4 11.0 .7 
110 '>TON 1.5 2.e 2.2 3.8 ... 1.3 0.0 .1 
MOIfN~VILlE 2.0 3.7 1.6 5.2 1.1 2.5 .3 1.5 

CAPE I'ATTERAS 2." 3.8 3.4 ".'! .~ 1.9 .2 1.11 
CAPt~..,U 1.3 2.7 2 .0 3.6 .3 1.2 0.0 .6 
CIl A'lL E'> TON 2.1 3.6 2.7 ..... .s 1.9 .2 1.1 

C1LllMIlIA 1.7 3.1 2.11 ... 3 .5 1.5 .1 .~ 

nom;!: r. ITv 2.0 3." !.2 4.6 .7 1.7 .1 .1\ 
fL "ll~O 3.4 It.7 4.4 5.7 1.2 2.2 .It 1.2 

ELV 2.5 3.9 4.0 5 ... .'! 1.6 .1 .'! 
F"~T WORTH 2.0 3.5 3.4 4.9 .8 1.9 .2 1.1 
G"EAT FALL:S 1.4 2.lI 2.11 ".3 ... 1.2 O.G .1 

L A ICE CHAI>LES 2.1 3.7 2.8 4.5 .9 2.2 .2 1.2 
MArlISON 1.6 3.1 2.9 4.5 .,. 1.3 0.0 .7 
MEOFOI>O 1.5 3.0 3." 4.7 .5 1.5 0.0 .11 

MUM! 2.6 ".2 3.2 4.'! 1.2 2.5 .5 1.7 
NASIlV!LlE 1.7 3.1 2.6 4.3 .6 1.7 .1 .9 
NEil VO~K 1.4 2.7 t.'! 3.5 .5 1 ... 0.0 .8 

o",allJl 1.7 3.1 2.7 4.2 .5 1.5 .1 .11 
PI1!lENT)( 3.3 4.5 ".0 5.3 1.0 2.1 .J 1.1 
sa,"" A MAI!IA 2.6 3.9 3.<; ".8 .8 1.8 .2 1.e 

SEATTLE 1.0 2.5 2.3 3.A .2 1.1 0.0 .6 
WASI1HIGTON.OC 1.6 3.0 2.4 1t.0 .5 1.5 .1 .8 

.. 

'. 
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. " . 
FIXED SU~FACE 

TUT ANGLE - .. 5 n A ZI'IUTH ANGLE -t5 tI 

--~--------------------------------------------~------------------------.--SPRING SUH"'<:~ HLL WI'HfR 
(H,A,HI (J,J,A' t S. O. NI IIJ,J,"1 
{) T !l T tI T 0 T 

---- ------ -.-- ---_ ... ---------------- -- ----------------._------------ .. -- ---- ~ 

A L 1'I1J QUERrJUE 2.7 ... 1 4.3 15.7 .7 1. , O.G .q 
APPAL ACHIOOLA 2.3 ~.7 3.2 4.7 .7 1.9 .1 1.1 
1\ I SIU'RC K 1.2 2.6 2.7 4.2 .2 1. Q o.a .6 

RLUE \olILL 1. ? 2.~ 1.'! 1.1\ .2 1.l 0.0 .7 
RnST('IN 1.2 2.6 2.1 3.7 .2 1.2 0.0 .7 
I\~OIlNSVILLE 1.9 1.6 1.5 5.1 .8 Z.2 .1 1;3 

C~PE l'ATTEPAS 2.2 3.7 3.3 ".8 .5 1. & 0.0 .g 
CUII'lOU 1.0 2.4 1.'1 3.t; .1 1.0 0.0 .0 
C~~UESTnN 1.'1 3.4 2.'" 4.~ .5 1.7 0.0 .'l 

C,)UIHtlIIA 1.5 2.9 2.7 4.~ .3 1.1 0.0 . ~ 
(lO!lG E CITY 1.8 3.2 3.1 4.5 .4 1 ... 0.0 .6 
FL PII<;O 3.1 ..... 4.3 5.6 .8 1.8 .1 1.0 

ELY 2.1 3.1\ 3.7 15.2 .5 1 ... 0.0 .~ 
FORT 'IIORTH 1.9 1.3 3.3 4.lI .6 1.7 0.0 .9 
G~HT FALLS 1.1 2.5 2.1'> 4.0 .2 1.0 0.0 .0 

LAKE CHARLES 1.9 3.5 2.7 ".4 .6 1. q .1 1.1 
!4AOISON 1." 2.'1 2.'" 4.4 .2 1.1 0.0 ,7 
HEo~o"n 1.3 2.11 3.3 ".6 .3 1.3 0.0 .8 

'HAMI 2." 4.0 3.1 4.8 .8 2.2 .2 1." 
NASf!VTLLE 1.5 3.0 2.5 4.3 ... 1.5 0.0 .~ 

NEW VI"RK 1.2 2. E 1.~ 3.5 .3 1.2 0.0 .7 

Of4.'H. 1.5 2.'1 2.6 4.1 .J 1.2 0.0 .7 
p~nENTX 3.0 ".2 ~.'1 5.3 .7 1.8 .1 1.0 
S~~fl\ !4A<;'IA 2.4 3.7 l.r, 5.0 .5 1.5 D.n .q 

S,ATTtf .9 2.4 203 3.11 .1 1.0 G.O .6 
W~SI1TNGTo~.n(l 1.4 2.e 2.l ... D 4-J 1.3 O.D .8 

.' 
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l'IXEO SU"FACE . , 
TILT ANGLF -"5 0 UIHUTH _NGLE a [) 

--.------------------------------------------------------------------------
SPRING <;U'1/11E~ FALL WI!HfP ,/II. A."1 (J,J,AI «S, 0, NI (0, J, n 
0 T " l' [) T 0 ,. 

.... ---------. -------.. ---------- -----. -----------------_ .. --------------- _ ... -_ .. 
A L 'l1J('HlF.POUE 2.5 J.'I 4.? 5.6 .5 1.5 0 •• · ~ 
A~PAL'CHTCOLA 2.2 J.7 J.l ,..7 .6 1.8 0.0 1.1 
RISM"I'CK 1.1 2.5 2.7 10.1 .1 .9 0 •• .6 

BLUE HILL 1.1 2.5 1.'1 3.6 • 1 1.1 0.0 .7 
RnSTON 1.1 2.5 2.1 3.7 .2 1.1 0.0 .7 
B~O\l"SVIllE 1.'1 3.1\ 3.5 '5.1 • 7 2.1 .1 1.2 . 

CA PE ~ATTEPAS 2.1 3.6 3.3 ".8 ... 1.5 0.0 .'1 
r.UIBOU .'1 2.3 1.9 3." .1 .9 O •• .6 
CHA!HFSTON 1.'! 3.3 2.5 ".2 .It 1.& D •• .9 

COLIJM"rA 1.4 2.11 2.7 ... 3 • 2 1.2 0.0 .s 
00 'Ir; E CITY 1.8 '1.1 3.1 ".5 .3 1.3 0.0 · ~ 
EL ".'So 3.0 ".2 10.2 5.5 .6 1.7 o. D .'1 

ELY t.'! 3.4 3." c;.n .It 1.3 0.0 .11 
FOPT WOPTH 1.'! 3.3 J.3 10.8 .5 1.& 0.0 .'! 
GPEll FALLS 1.0 2." Z.5 3.'1 .1 1.0 n.o .6 

UKE CHARLES 1.8 3.'> ?.6 It.4 .5 1.8 O.n 1.0 
"A OlSON 1.2 Z.7 2.7 4.3 • .1 1.0 0.0 .7 
"EOFODO 1.3 2.11 3.3 It.!; .2 1.2 0.0 .1\ 

~ UI'IJ 2.3 3.'3 3.0 4.7 .7 2.0 .1 1.3 
NA SHVYlLF 1." 2 •. '1 2.5 4.2 .3 1./0 0.0 .8 
N'CW YO!!K 1.1 2.5 1.11 3.5 .2 1.~ 0.0 .1 

O~MU 1.10 2.8 2.6 4.1 .2 1.2 D.a • r 
PHOEIHX 2.11 ".1 3.'! 5.3 .6 1.& 0.0 .'1 
SAMH MAPIA 2 ... 3.7 3.~ 5.2 .5 1.5 0.0 .'1 

5EATTL£ .'! 2.3 2 ... 3.'3 .1 1. G a.c .1', 

WASHP1GlON,OC 1.3 ~.7 ~.3 4.e .2 1.1 0.0 .~ 

-. 
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FIXED SU~FACE 

TTLT ANGLE -40; 0 AZIMIJTH ANGLE 15 0 

--------------------------------------------------------------------.------
SPRING SUMMER FALL WHHIOR 
1M. A,. "II lJ.J,Al IS, 0, Nl 1!I,J,n 
0 T n T 0 T D T 

---------------------------------------------------------------.-----------
AL"~QUERQUf 2.<; 3.9 ".1 5.5 .6 1.& 0.0 .9 
ADP~U\CHICOLA 2.3 3.7 3.1 ".J; .7 1.9 .1 1.1 
BtS~.RCK 1.2 2.5 2.7 ".2 .2 1.0 0.0 .0 

BLUE !'Ill 1.1 2.5 1.9 ~.'" .2 1.1 n.o .7 
BOSTON 1.1 2.5 2.1 3.1 .2 1.1 11.0 .7 
MD\U<4$VILlE 1.'1 3.6 3 ... 5.1 .7 2.1 .1 1.'.3 

GAPE HATTERAS 2 •. 1 3.7 3.3 ",a .5 1. [, 0.0 .'1 
CARIBOU 1.0 2.4 1.'1 ~.5 .1 1.0 0.0 .E> 
CHA~LfST"N 1.9 3.3 2.5 4.2 • 5 1.& D.D , q 

C ~ III MI'! A 1.5 2.9 2.~ ... 3 .3 1.3 11.0 . ~ 
!lOnGE CITY 1.9 3.2 3.2 ".6 ... 1 ... n.D .~ 

EL Dl'SO '3'.0 ".3 4.2 5,C; .6 1.8 .1 1.0 

ELY 2.0 3.4 3.5 4.9 .5 1." O. D .g 
fnRT WORTH 2.e 3.4 3.3 ".9 .6 1.7 0.0 .9 
GI>EH F' All'S 1.0 2.4 2.4 3.'1 .1 100 0.0 .E> 

UKE CHA"l ES 1.9 3.5 2.E> ... 3 .5 1.9 .1 1.1 
MAorSON 1.3 2.8 2.7 4.1 .2 1.1 n.o .7 
MEOF'O"D 1." 2.'1 3.3 ".7 .3 1.3 n.D • A 

MIlM! 2.3 3.Q 3.0 4.1; .8 2 •. 1 .2 1.J 
HA<;~V!LlF 1.5 2.9 2.5 4.2 .4 1.5 o.a .6 
MEl! V!1RK 1.1 2.5 1.~ 3.5 .3 1.2 n.o .7 

O'UHa' 1.5 2.9 2.7 4.2 .3 1.2 D.D .7 
PHOEIHX 2.9 ".1 3.9 5.! .7 1.7 .1 1.0 
SHIU' MARIA 2.6 3.'1 401 5.4 .1; 1.7 0.0 .9 

SE lIT Tt.E 1.0 2.4 2.5 4.1 .1 1. a O. Q .6 
WA S~ YNG TON. OC 1.4 2.1\ 2.3 4.0 .3 1.3 D.O .e 

" 

183 



FI)(ED SURFACE 

TILT ANGl.·f - .. 5 0 AZIMUTH ANGl.E 311 'Il 

---------.----------------------------------------------------.------------
SI'~INr, SUM"FR FAU IIINrE~ 

(M,A,Ml rJ,J,AI (S,O,Nl (II, J,F) 
0 T 0 T 11 r II r 

--~------------------------------------------------------------------------

ALlJtlQUERQUE 2.R ".2 4.1 5.5 1. C 2.0 .2 1.0 
AP!>AlIICHICIILA 2." 1.9 3.1 4.6 100 2.2 .3 1.3 
!'Irs!U!>CK 1.5 2.e 2.11 ".3 ... 1.2 0.0 .~ 

RLlIE HILL 1.3 2.1' 2.0 3.1' ... 1.3 0.0 .7 
ROSTON 1.3 2.1' 2.1 J.II ... 1.3 n.o .7 
!l~OIU''''V ILlE 2.0 3.7 J ... 5.0 .9 2.3 .3 1.~ 

CA I'E I'IATTE"AS 2.5 ".0 3 ... 10.'3 .8 1.'3 .2 1.0 
CARt !'IOU 1.2 2.6 2.0 3.6 .3 1.1 0.0 .6 
CHA~U:STON 2.0 1.5 2.5 ... ? .7 1.Q .2 1.1 

r.Ol.tl"'H A 1.7 J.l 2.9 ... 4 .6 1. '" .1 .8 
OOOGE CIn 2.1 1.5 3.3 4.7 .6 1.7 .1 .9 
EL 1>.·50 3.2 ... 5 ... ;? <;.5 1.1 2.2 .3 1.2 

ELY 2.2 1.6 3." ".9 .8 1.7 .1 .9 
FORT 111 0 RTft 2.2 '.6 3 ... ... 9 .9 2. a .2 1.1 
G~EAT FALLS 1.2 2.6 2.5 4.0 .3 1.2 0.0 .6 

LAKE CHARLES 2.0 3.6 l.S ".3 .8 2.1 .2 1.2 
MAOtStlN 1.& 3.1 2.~ ".4 ... 1.3 D.O .7 
ME IlFO"O 1.6 3.1 1.S 4.8 .5 1.5 0.0 .~ 

MUM! 2." ".0 2.9 ".5 1.0 2." .<; 1.6 
NASI'IVIllE 1.7 3.1 2.5 4.3 .6 1.7 .1 .9 
NEil YORK 1.3 2.7 1.9 J.6 .4 1." O.D .6 

O'4AH. 1.7 3.1 2.8 4.3 .5 1. <; .1 .8 
PHOENIX 3.1 ".3 4.0 5." 1.0 2.1 .3 1.2 
SANTa "IARIA 2.'l ".3 4." 5.7 1.0 2.0 .2 1.0 

SC:ATTl.E 1.2 2.7 2.11 4.3 .3 1.2 0.0 .E> 
MAS~!Nr.TON,no 1.6 3.0 2.4 ".1 .5 1.5 .1 .8 

'. 
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~-, . 
FIXED SLlRFACE 

TILT ANGLE - 1" (I AZI14LlTH _NGLE itS n 

-----------------------.-------------------------------.-----------------~~ 
SPRING SLl14l'1ER FALL HItHE!! 
IH,A.,..' 0,.1, .) IS. O. N, ",. J,l'" 
0 T n .,. n T IJ T 

------ ... --- --------------- ----.------------------------------.. -------~--- ---.,.. .. 

AL 9UQUERQUE 3.? It.S 1t.2 S.6 1.5 2.S .r. 1.5 
~ ?"_LIIC HTC'Ol A 2.7 It. 1 3.2 4.7 1 ... 2. r. .7 1.7 
RISMA·"CK 1.9 .3.7. 3.2 4.6 .7 1.5 .~ .!I 

BLUE ~ILL 1.6 ~.o 2.2 3.9 .f> 1. & .2 .9 
B~STll'N 1.6 2.9 2.3 1t.0 .r. 1. & .2 ,'I 
B~OWM<;VrllE 2.7. 3.9 ~.? 5.1 1.2 2.6 .5 1~7 

r, A 1>E IlATTE'!>AS ?~ ".3 3.6 5.1 t.2 2. ! .S 1.3 
CUfROU 1.5 3.0 ?l 3.11 .5 1." .1 .ft 
C.UUfSTON 2.3 3.7 2.5 ".2 1.0 C!.2 ... 1.3 

CQlLl!1'lIA 1.9 3.3 3.1 ".7 .11 1.9 .3 1. a 
DOnGE CITY 2.5 1.11 3.n 5.0 102 Z. Z ... 1.2 
EL 1'1\$0 3.6 1t.9 1t.3 <;.6 1.& 2.7 .11 1.1 

ELY 2.6 ".0 J.6 5.1 1.3 2.2 ... 1. l' 
FO"!.T HORT'! 2.5 3.9 '1.6 5.1 1.3 2." .5 1." 
G~HT FALLS 1.e. 2.'l 7..~ 1t.3 .6 1 ... .1 .7 

LAKE CHARLES 2.2 3.8 2.6 ~.3 1.1 2.~ .5 1.5 
MAOISON 1.'1 3.1t "J.l ~.7 .7 1.& .2 .9 
I'EnFOPO 1.'1 1.1t 3 .~ <;.1 • S 1.8 .1 .9 

MTl~I 2.6 It.? 2.9 ... 5 1.4 2.1 .'1 2.0 
NASfiVilU: 1.'1 ~.~ 2.7 ..... .'l 2. J .3 1.1 
NEW YORK 1.S 2.9 2.1 1.7 .1 t.7 .2 .9 

OIUHII 2.0 3.5 3.1 ... 6 .'1 1.8 .3 1.0 
P140EHTX 3.t; 1t.7 ... 2 5.5 1.5 2.5 .1 1.& 
SA tlra '1APIA ~.3' ".7 ".1 6.1 1.5 2.5 .5 1." 

SElITTLE 1.5 ~.O 3.1 1t.7 .5 1. It .1 .7 
WASHINGTON,I)(l 1.~ 3.2 2.6 4.3 .8 1.9 .3 1.0 

.' 
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.. ,.~ 

F!XEO Su~nCE 

TILT ANGLE - .. 5 0 AlIl'IlJTH ANGlE 60 0 

-- ... ---------------. ---- ---------_ ... -..... -... -. ---------.-------------------- -- ---
SPRING SU"'"ER nLL HIIHER 
II'I.A.I'I' 13 ..... ' IS.O.NI If). J,n 
0 T (I T 0 T f1 T 

--~--------------------------------------------------- ---------------------

AL ~UaUE!!'lUE J.e. 5.0 ".5 5.'! 2.0 3.1 1.2 2.0 
APPAUICHTCOLA 3.0 ,. ... :J.J ... 11 1.'8 !.o 1.1 2.1 
RrSl'lapCK 2.3 3.6 3.6 5.1 1.1 1.9 .5 1.1 

RllJE HILL 1.9 1.3 2.5 ".1 1.0 1.9 .5 1.2 
!lOSTMI 1.9 3.2 2.6 ".2 .9 1.9 .,. 1.1 
R~OIlN';YlLLE 2." ".1 3.6 5.2 1.5 2.9 .8 2.e 

CAPE I-!ATTE'PAS 3.2 ".1 3.tI 5.3 1.1 2.1\ .9 1.1 
CAPfROU 1.9 3.3 2.6 ".1 .1 1.0 ... 1.0 
CfUUFSTON 2.5 ".0 2.1 4.4 1.4 2.5 .8 1.1 

C n It'''l~ !A 2.2 3.6 J." 5.1l 1.3 2. J .6 1. '~ 
DODG!" CTn 2.9 4.2 3.9 5.3 t.1 2.7 .11 1.6 
EL PA"'O 4.1 5.3 ".5 5.11 2.2 3. ~ 1.3 2.2 

EL Y 3.0 ... 5 3.'l 'l." 1.11 2.1 .11 1.6 
FORT WORTH 2.8 ".2 J .11 5.3 Of 7 2,8 .9 1.e 
G'tEU FALLS 1.9 3.l'1 3.2 ... 6 I" ~ 9 1,,1 .3 .9 . -. 
LAKE CHARLES 2." 4.0 2.7 " ... 1." ".1 .8 1.8 
"'AOI S'ON 2.3 ~.II 3.4 5.0 1.1 1.9 .5 1.2 
"'EOFOPO 2.3 3.1'1 ".2 5.5 1.2 2.2 .3 1.1 

"rA~I 2.9 4." 3.0 4.6 1.1 3.1 1.3 2.5 
NASHVTLLE 2.2 ~.o 2.9 ".6 1.2 2.3 .5 1." 
NEil YIlRt( 1.lI 3.2 2.3 ... 0 1.0 2.0 ... 1.2 

MA~" 2." 1.11 3." 5.0 1.3 2.2 .f> 1.~ 

"HOENt)( 3.9 5.1 ..... 5.8 2.0 3.' 1.1 2.0 
SANTA MAR,IA 3.11 5.1 5.1 & ... 2.1 3.1 .IJ 1.8 

SEUTLE 1.9 3.3 .1.6 5.1 .7 1.6 .2 .~ 

WA SH tNG TON, 00 2.1 3.6 2.8 ".5 1.2 Z.2 .6 1." 
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FIXED SURFACE 

TILT ANGLE -45 !) A ZII1UTIl ANGLE 75 !) 

: 

--~--------------------------------------------------- ---------------------SPRINt; SUHI'IEl! FALL HI"ITER 
'H,A,111 (J,J,AI IS.O.NI Ill, J, F! 
D T D l' Il T D T 

-----------------------------------------.---------------------------------
AL IlUlllJERQIJE 4.0 5.4 4.7 0,1 2.6 3.7 1.11 2.~ 
APPAL JlCHICOLA 3.3 1t.7 3.4 It.') Z. J 3.5 1.& 2.6 
Rr'lMJlRCK 2.7 4.1 4.0 S.5 1.5 2.4 .8 1.4 

'lU1E HIll 2.2 l.& 2.7 4.3 1.3 2.2 .ft 1.5 
M<;TON 2.2 3.5 2.'1 4.4 1.3 2.2 .7 1.4 
RROIiIMSVILl'E 2.<; 4.2 3.7 '5.1 1.8 3.2 1.1 2.3 

CAPE !<tATTERAS 3.6 5.1 4.0 S.6 2.2 3.2 1.3 2.2 
CARreou 2~3 3.7 2.g 4.4 1.G 1.9 .7 1.3 
C~A~l"STON 2.8 4.3 2.8 4.e; t.1I 2.9 t.l 2.0 

C:JlUM'lIA 2.6 1.9 3.7 <;.2 1.8 2.7 1.0 1.7 
DODGE CITY 3.2 4.6 4.2 5.5 2.3 3.3 1.3 :?1 
El 1>1\<;0 4.5 5.e 4.7 FI.O 2.7 3.~ 2.0 2.11 

ELV 3.5 4.9 4.2 S.7 2.r. 3. "3 1.3 2.1 
F(l"T lIORTH 3.1 4.5 3.9 ~.5 2.1 '3. ~ 1.3 2.2 
GREAT FALLS 2.3 3.7 3.5 s.o 1.2 2.1 .6 1.2 

l A 1(:: CHA"lES 2.7 4.3 2.~ ".5 1.1 3.0 1.1 2.1 
MAllISON 2.7 4.2 3.8 0; ... 1." 2.1 .9 1.6 
IIEOFOPO 2.5 4.1 4.6 S.'! 1.'" 2.6 .5 1.3 

IIIa"r 3.1 4.7 3.0 ... 7 2.1 3.~ 1.R 3.0 
NA'>HVTlLE 2.4 J.g 3.0 ".7 1.6 2.1 .8 1.7 
NEll VO"K 2.1 3.5 2.t; 10.2 1.3 2.3 .7 1.0; 

O"AHA 2.8 ".? ~.1 5.! 1.7 2.7 1.0 1.11 
PHO'ONTX 4.3 5.& ~.~ 6.0 2.5 ~.5 1.7 2.& 
SA"TII MARfA 4.2 <;.6 5." 6.1 ~.7 3.7 1.ft z.~ 

SEATTLE 2.2 J. l' 3.9 5.5 1.0 1.~ .'1 .'l 
WASlltI4GTON,OC 2.5 l.C! '1.1 ~.7 1.6 2. '" 1.0 1.7 
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FIXEO SURF.CE 

TILT ANGLE -"5 0 AZIMUTH ANGLE 'lU n 

---------------.----------------------------------------------------------- : 
SPIHNG SUI'IMER FALL WIIITfR 
IM,A.HI (.I,.I,A1 IS, rl, NI IO,J,n 
0 1 0 T 0 T 11 T 

------- --- --.----. -------------------------- --------------. ---------.--- -----

A UllIllllERQUE 4.4 5.11 5.0 &.3 3.2 ".J 2." '1.J 
Ai>PU ACHIGOLA 3.5 ".9 J.S 5.0 2.B 3.9 Z.U !.1 
BT'SMA"CK 3.1 ... 5 ... 3 5.8 2.0 2.8 1.3 1.q 

RLUE HILL 2.5 3.q 2.9 4.5 1.6 2.6 1.Z 1.Q 
eOSTON 2.5 3.8 J.O 4.6 1.6 2.5 1.1 1.7 
!l~OlIM';VILLF 2.7 ..... J.1 5.4 2.1 J.5 1.4 2. &' 

CAPE HATTERAS 3.Q 5." 4.2 5.~ Z.& 3.1 1.8 2.1 
CARre!W 2.1 ... 1 3.1 4.7 1.3 2.2 1.1 1.7 
CHM,LESTON :'1.1 4.5 2.Q 4.6 2.2 3.3 1.& 2.~ 

C Ol\JIO'1 I A 2.11 4.2 3.'! 5.5 2.2 3.2 1." 2.1 
OaDGE CITy 3.6 ".9 ..... 5.8 2.6 J.A 1.9 2.7 
El !> 1\ 'So 4.9 &.1 ".Q 6.2 3.J 4. J 2.& 3.5 

flY 3.9 <;.3 4.5 5.9 3.0 3.9 1.8 2.7 
nl1'lT WORTH 3.3 10.8 ... 1 5.6 2.& 3.7 1.8 2.1 
G'!HT FALLS 2.7 ".1 3.'! 15.3 1.& 2.5 .9 1.5 

lAICE CHAQLES 2.8 4.5 2.8 4.6 2.0 3.,. 1.5 2.5 
MAOIS(lN :!.1 4.5 ... 1 5.& 1.B 2.7 1.3 2.0 
"Eflf"n"o 2.'l 4.4 ... 9 ".2 2.0 3.0 .7 1.5 

I'll .... ' ~.3 4.'! 3.1 ".7 2.5 3.8 2.3 3.4 
NAS'IV fLLE 2.7 4.1 3.2 4.9 1.'! 3.0 1.2 2.0 
N" If YORK 2." 3.1 2.7 4.3 1.7 2.6 1.1 1.8 

O .. AIU' 3.1 4.5 ".0 0;.5 2.1 J.l 1.5 2.2 
PHOEN!X ... 7 5.'! ".11 1\.2 3.0 ".1 2.3 3.2 
SANTA MARrA 4." &.0 5.1', 6.'l 3.3 ".3 1.9 2.8 

'S'=C _TlU 2.5 ... 0 4.2 5.~ 1.3 2.2 .5 1.1 
WASMt~GTON.OC 2.7 4.2 3.2 ".'l l.a 3.0 1.4 2.1 

-. 
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· ~ 
FIXE" SU1l!FACE 

TILT ANGL'E - 60 0 A zt"'uTH ANGLE -90 " .'. 
-------------------------------------~-------------------------------------S"!UNG SU"''''E~ !'ALL \lINTEl! 

1'4, •• "1, IJ,J,AI ($, O. NI II),J,F, 
0 T 11 T 0 T IJ T 

--~----------------------------------------------------~--------~~~--~--~~-

n IllHlUERQUE ... 2 5.6 ".~ 6.1 1.0 It. a ~.2 3.0 
APPAUCHICOLA 3.0 4.3 3.2 4.1 Z.Ij 3.5 t.r. 2.6 
llI'i,uoCK 3.0 ... 3 3.') 5.3 l!.1 i!.'J 1.2 1,6 

RUlE HILL 2." 3.1 2 ... ".0 1.fI 2.5 1.1 1.1 
I'OSTO'N 2." 3.1 2.7 ... ~ 1., 2.1t .') 1.6 
n"O~NSV!lLE 2.2 3.ft 3.3 ".<:! 2.~ 3. S t." 2.5 

CA P~ HATTE~A<; 3.2 ".6 3.6 5.0 2.~ 3.3 t.o ?4 
CARIP"U 2.6 3.') 2.8 ".? 1.~ 2.1 1.1 1.7 
C"'A~LFSTnN 2.~ 4.2 2.11 ".10 2.1 3.1 t ... 2.3 

COLU"!lIA 2.5 3.e 3.1 to.f) 1.11 2.7 1. Z 1.') 
nOO~E CITY 2.Q ".2 3.6 4.9 2,It :l.l 1.6 2.3 
EL PA~() ".5 S.T 4.5 <;.7 ,Yo Q ... Q 2 ... :t.2 

ELY 3.'1 5.2 4.~ 6.1 2.1f 3.8 1.8 2.6 
F () liT WOPTH 2.1; ... 0 3.4 It." 2.1 3.2 1.5 2." 
GREU FALLS 2.7 4.1 1.8 ?2 t.~ 2.5 .If 1." 

L AI(I': fHARLfS 2.5 ".1 2.~ 4.5 2.0 3.2 1.2 2.2 
HAOIS'oN 2.11 ... 2 ~.6 5,1 1.8 2.& t.2 t.'! 
MEOIO 0"0 2.4 3.11 ".1 5,3 1.6 2.5 .5 1.2 

~U~Y 3.0 ".5 3.1 4,6 l.4 3.7 2.1 3.2 
NA <;HVTLLf 2." 3.11 2,11 " ... 1.6 2.'1 1.1 1.~ 
NEil YOQK 2.1 3." 1'.2 3.7 1.6 2.5 .~ 1.5 

O"AHA 2.7 4.1 3.2 ... t; 1.9 ?a 1." 2.1 
P"tOE!<1!X 4.3 S ... ".0 ~.3 2.7 3.7 2.9 2.a 
SAllra "'ARIA 3." 4.7 3.2 ".5 2.3 3. Z 1.7 2.5 

SEATTLE 1.9 ~.l l.O ... r. 1.1 1.9 ." 1.0 
WASHH!GT(1N.oe 2.5 3.8 2.6 ".2 1.1 2.1 1.1 1.Q 

.' 
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~ -FIXED SURFACE 

TILT ANGLE -60 0 HIMUTH ANGLE -15 0 
.-. 

------------------~------------------------------------ --------------------SPRING SUMMER FALL WI'! TEl' 
eM. A. HI fJ.J.AI IS. O. NI IO,J,n 
0 T 1'1 T 1'1 T 0 ,. 

--~------------------------------------------------------------------------

AL qUOUEROUE J.lI 5.1 4.5 S.I! 2." 3.3 1.5 2.3 
APPlL ACHTCOLA 2.7 4.0 3.1 4.5 1.9 3. a 1.2 2.1 
R r 'lH. PCI( 2.5 3.8 3.5 4.9 1.5 2. J .8 1.3 

RUJE HTLL 2.1 3.3 2.2 l.~ 1.2 2.1 .7 1.3 
ROSTON 2.1 3.3 2.4 ... 0 1.1 2.m .f; 1.2 
A~I)WM~VILlf 2.1 J.7 3.3 ".8 1.8 3.1 1.0 2.1 

CAPE ',UTTERAS 2.8 It.2 3.3 It.1I 1.8 2.8 1.1 1.9 
eA RIll nu 2.2 3.5 2.5 J.9 .'1 1.8 .7 1.3 
CHAU£STON 2.5 3.'1 2.'1' It.3 1.& 2.1 1.0 1.8 

C~ll""q IA 2.1 J.S 2.9 It." 1 ... 2';) .8 1.5 
OnD!;E CITv 2.6 3.9 3.J ".7 109 2.S 1.1 1.~ 

EL P.'SO It.l 5.2 ".3 5.5 2.4 J. ~ 1.7 2.5 

ELV 3 ... ".8 ".5 5.8 2.2 3.1 1.2 1.9 
FORT WORTH 2.3 ~.7 3.3 It.7 1.7 2.1 1.1 1.9 
GRE~ T FALLS 2.3 3.6 3.5 It.!! 1.2 2. Q .5 1.1 

LAKE r.HARlES 2.3 3.t! 2.7 It.It 1.6 2. 'I .'1 1.~ 
HA OI S ON 2.It 1.8 3.3 4.8 1.3 2.2 .8 1.It 
"EOFtlPIl 2.0 J." 3.1 5.0 1.2 2.1 .3 1.0 

MIaMI 2.11 4.3 3.0 It.6 2.0 3.2 1.& 2.1 
NAS"V RLf 2.1 3.5 2.& ".3 1.4 2.5 .7 1.5 
NEil VORK 1.8 3.2 2.0 3.5 1.2 2.1 .5 1.2 

0141\"11 2.4 3.1 2.Q ".It 1.lI 2.10 .q 1.6 
P~o::",·)( 3.9 5.C 3.8 5.1 2.1 3.1 1.3 ~.2 

SUIU MA~rA 3.0 ".3 3.0 It.lI 1.7 2.7 1.1 2.0 

SF: UTLE 1.& ~.o 2.6 4.1 .8 1.6 .3 . ~ 
IU S'l I ~'G TrlN, OC 2.1 3.5 2.4 4.0 1.3 2.2 .7 1.5 

'. 
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.... 
fI ~EIl SUPFACE 

TILT ANGLE -1'>0 0 AnlfUT~ ANGLE -(',0 n 

--------------------------------.------------------------------------------
~Pl>tNG <;UIolHEI> FALL ~t'lTFl< ,If. A, IH 'J,J,~l (S. O. 1111 (I),J,n 
0 T 0 T 0 r 0 T 

---------------------------------------------------------------------------
AL Il~OUfl>flUI' 3.3 4.6 4.2 5.4 1.7 2.7 .g 1.7 
APPAL ACHJCOLA ?3 .:3.7 2.~ 4.3 1 ... 2.5 .7 1.7 
IH '>11 A'I>C K 2.1 ~.'3 3.1 4.5 1.0 1. ~ .r. .q 

ilLItE HILL 1.7 3.0 2.0 3.5 .8 1.7 .It 1.0 
lln<;rOt-l 1.7 3.0 2.2 3.7 .8 1.7 .~ 1.0 
MO~N<;VJLLI' 1.g 3.5 3.1 ".6 1.4 2.7 .7 f.~ 

GAPE HATTFI>AS 2." 1.ft 3.0 4.r; 1. 3 2.3 .0 1.4 
CAI>IIlOU 1.8 1.1 2.1 3.6 .6 1.5 .3 .q 
CHAiUESTOt-l 2.1 3.5 2.5 4.1 1.2 2.3 .0 1.4 

COLUH"IA 1.~ 3.1 2.6 4.1 1. a 1. q .r. 1.1 
DOnGI' CITY 2.2 3.5 3.0 '-".3 1.3 2.2 .6 1.3 
FL 1'11<;0 3.5 4.7 4.0 5.2 1.8 2.8 1.1 1.g 

ELY 2.g 4.2 4.0 5.4 1.6 2.4 .6 1.4 
rOI>T WORTH 2.0 3.4 3.0 4.4 1.2 2.1 .6 1.? 
G~OT FALLS 1. q 3.2 3.0 4.4 .e 1.6 . " .8 

L AleE CHARLES 2.0 3.6 2.1; 4.2 1.2 2.5 .5 1.5 
HAllISON 2.0 3." 2.g "." .q 1.8 ." 1.1 
"'''OFO''!) 1.7 3.1 .1.3 4.5 .8 1.6 • 1 .13 

MIAM! 2.5 4.0 2.Q ".It 1.5 ?8 1.1 2.2 
iliA SHVTLLE 1. ~ 1.2 2.4 4.0 1.0 2.0 .It 1.2 
NEil Y~RK 1.? 2.6 1.7 3.3 .8 1.7 .2 .q 

OHAHII 2.0 3.1 2.E> ".0 1.0 1.9 .5 1.2 
P~"EN"TX 3.3 4.5 3.~ ... ~ 1.& 2.6 .8 1.6 
SHIH HAlUA 2.5 3.~ ?7 ".0 1.2 2.1 .6 1.5 

SEATTlE 1.3 ~.r 2.3 3.7 .5 1.3 .1 .7 
WAS~nlGTON.OO 1.8 3.1 2.2 ~.7 .g 1.~ .,. 1.1 
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FIXEO SU~F'ACE .. , 

TILT ANGLE -1'>0 11 • ZTI1UTH ANGLE -It5 0 

--.--------------.---------------------------------------.-----------------
SPRI"IG <;UI1!'1ER FALL WI'l TER 
'",A,!1' (J.J,U ,s.n,Nt lo,J,n 
0 f 0 T 0 T 0 T 

--~------------------------------------------------------------------------

AL R~ 1ll.1ERQUE 2.7 '+.0 3.7 'j.a 1.1 2.1 .~ 1.2 
APPal ACHICnLA 2.0 3.~ 2.f> 4.1 .'l 2.0 .3 1.3 
IlI'>~~RCK 1.5 2.8 2.5 3.'! .6 1.4 .1 .7 

I'LUE HILL 1.3 2.6 1.6 3.2 .5 1.4 .1 .6 
BOSTON 1.3 2.6 1.11 3.4 .5 1.ft .1 .11 
B~OKN~VILLE 1.6 3.2 2.9 ..... 1.0 2. J .4 1.5 

CAPE "UTERAS 2.0 ~.3 2.7 ".1 .8 1.8 .2 101 
CARrRnu 1.3 2.6 1.7 3.2 .It 1.2 .1 .7 
C'U~L ESTO"l 1.~ 3.1 2.2 l.A .8 1.8 .2 1.1 

COLUI1RIA 1.'+ 2.7 2.2 3.7 .6 1.5 .2 .9 
DODGE CITY 1.7 3.0 2.5 "~. 'l .8 1.1 .2 • q 
EL l>!I"50 2.q 4.1 3.6 '+.11 1.2 2.2 .5 1.3 

ELY 2.J 3.6 ~.5 4.8 1.0 1.8 .2 1.0 
FORT IiIO!>TH 1.6 3.0 2.7 4.1 .8 1.'3 .3 1.1 
GQHT FALLS 1.4 2.7 2.5 3.11 .5 1.3 .1 .7 

LA ltE r.HA"'LE' 1.7 l.2 2.3 ".0 .8 2.1 .2 1.2 
"ADISON 1.5 2.'! 2.4 3.'! .5 1.ft .1 .8 
ME IlF" ORO 1.~ 2.7 2.7 It.O .5 1." 0.0 .8 

HU'IY 2.1 3.1'> 2.6 ... 2 1.0 2.3 .6 1.7 
NASllV ILLf 1.5 2.11 2.1 3.7 .6 1.7 .2 .'! 
NEil YO!>K 1.2 2.5 1 ... 3.0 .5 1.1t .1 .8 

0"1 AI1 A" 1.5 2.'l 2.2 3.6 .6 1.5 .2 .9 
PHOENTX 2.8 ~.q 3.1 4." 1.0 2.0 .It 1.2 
SAIIT II !1A!>I~ 2.0 3.3 2.'" 3.6 .1 1.1 .3 1.1 

<;£UTLE .9 2.3 1.'1 3.3 .3 1.1 0.0 .f> 
WAS'HNGTON.OC 1.4 2.7 1.e J." .5 1.5 .1 .q 
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. • FIXEO SURFACE 

TILT ANGLE -60 0 IIlYl'mTH ANGLE ·lQ 0 .. 
--~---------.-----------------------------------------.---------------.----SPR!"lG SUMMER F.Ll WINfEl;> 

CH,A,M' fJ,."A' (S.O,NI 11,. J, P, 
0 T n T 0 r 0 f 

--.------------------------------------.-----------._-~----.--~-.~-----.. ~-
A l IlUIlUERrJUE 2.0 3,3 3.2 ... 5 ,6 1.? .1 .'1 
~~I>Al~CHICOLA 1.& 2.9 2.3 3.8 .5 1.~ .\ 1.0 
8I!;!'Ifl~CK 1.0 2.3 2.0 ~.3 ., 1.1 0.0 .& 

RUlE HIll .9 2.2 1.3 2.'1 .2 1.1 0.0 .7 
8n!;T"'" .9 2.2 1." 3.0 .2 1.1 •• 0 .1 
",qO~H<;VIlLE 1.3 2.9 2.& ".2 .6 1.'1 .1 1'02 

CAPE HAHF.IU<; 1.5 2.9 2.J 3.1 .It 1." 0.0 .9 
CADTROU ~9 2.2 1.3 2.8 .2 1.3 0.0 .& 
C~ IIUESTON 1 ... 2.1 1.'1 3.5 ... 1.5 0.0 .'1 

r, Olll Mil I A 1.0 2.~ 1.~ 3.3 .1 1.2 0.0 .1 
OOOGE CIn 1.J 2.6 2.1 3.4 .It 1. J 0.0 . ~ 
fl I' .''50 2.3 3.5 3.2 ... 4 .6 1.6 .1 1.0 

ELY 1.1 ~.o 2.~ 4.2 .~ 1.3 0.0 . ~ 
FO"T 'liORTff 1.~ 2.6 2.3 3.11 .It 1.5 .1 .q 
G~EAT FALLS .'l 2.1' 1.Q 3.3 .2 1.0 0.0 .6 

L Aiel' CHA"lES 1 ... 2.'l 2.1 3.1 ., 1.7 .1 1.n 
MAorSON 1. a 2.5 1.9 3." .~ 1.1 D.a .1 

.Mf!l!'O"O .'l 2.3 2.2 3.5 ., 1.2 D.O .1 

HUMI 1.6 3.2 2 ... ... 0 .6 1.'1 .2 1.3 
NASMVrLLE 1.1 2 ... 1.~ J." .3 1~" 0.0 .8 
NEW YO~~ .8 2.1 1 .2 2.7 .2 1.2 0.0 .1 

OtC.'U' 1.1 2." 1.1 J.2 .~ 1.2 0.9 .7 
I'll OE N T x 2.1 3.3 2.~ ".9 .5 1.5 .1 .'1 
S~NU MA!>!A 1.5 2.8 2.1 3." .3 1.3 0.0 .9 

." lIT Tl t .& 2.0 1.4 2.'l .1 1.0 0.0 .6 
W~,)llr"'GTON.Or. 1.0 2.3 1.5 3.1 .2 1.2 0.0 .1 

" 

193 



I"TXEO SU~FAt:!: .. 
TtLT ANGL!: -60 0 HIMUTH ANGLE -15 0 

-- .... ------------------------------------------------------------------- ----- .. 
SfJ!tt NG ~;U"l'IE9 FALL WnaFI' 

'",A."' (J,.J,A' (S,O,NI (0. J, n 
0 l' n T 0 f 0 T 

--,------------------.-------------------... ---------------------------------

AL "IJO"ERQUE 1.5 2.e 2.9 4.1 .2 1.2 D •• .11 
A1>l'l\l ~CHTOOLA 1.! 2.6 2.2 3.6 .2 1.3 0.0 1.0 
8f5'''''CI( .6 1.9 1.6 2.9 .1 .9 0.0 .6 

BL liE ~ILL .6 1.'3 1.1 2.6 .1 1.0 o.c .7 
BOSTttN .6 1.'3 1.2 2.7 .1 .9 0.0 .7 
BROMNSVIlLE 1.2 2.1' 2.5 4.0 .3 1.6 0.0 1.1' 

CAPE ~ATTERAS 1.1 2.5 2.1 3.5 .2 1.2 0.0 .6 
r.A ~I80U .5 1.8 1.0 2.e; 0.0 .9 0.0 .1\ 
CIlAU£STON 1.0 2.4 1.7 3.~ .2 1.2 0.0 • q 

COl!JMIlI A .7 2.0 1.6 3.1 .1 1.0 0.0 .7 
000(;£ cny .9 2.2 1.9 3.2 .1 1. Q 0.0 .7 
EL p'a~o 1.8 2.9 2.'3 4.1 .3 102 0.0 · ~ 
ELY 1.1 2.5 2.4 3.S .2 1.0 0.0 .11 
FOPT wO<>Tft 1.0 2.4 2.2 3.1\ .2 1.2 D.n .8 
G~EAT FALLS .5 1.8 1." 2.1l .1 .'l 0.0 .F, 

LAKE CHA9LES 1.1 2.6 1.'! 3.5 .2 1.5 0.0 1.0 
HAnTSON .7 2.1 1.6 :J.l .1 .9 3.0 .7 
HED"OoO .6 2.0 1.8 3.1 • 1 1.0 0.0 .7 

MfAM! 1.5 2.'3 ~.3 3.11 .3 1.& 0.0 1.1 
NASllvnu: .R 2.1 1.6 3.2 .1 1.1 O.D .8 
NEW YO~I( .5 l.g 1.~ 2.6 .1 1.0 0.0 .7 

O"'A~A .7 2.1 1.e; 2.9 .1 1.0 0.0 .1 
P'40EfoH X 1.1 2.R 2.6 3.9 .2 1.2 0.0 .11 
SA MTft' l'I"PH 1.2 2.5 2.1 3.4 .1 1.1 0.0 • II 

SJ:'ITn!: .4 1.tI 1.2 2.1\ 0.0 .9 0.0 .6 
wA5fiTT-lGTON,OC ,1 2.0 1.1 2.g .1 1.1 0.0 .7 

" 
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FIXEO SURFACE 

TILT ANGLE -60 fJ Jl.7If1UTH ANGLE G U 

--------------------------------------------------------------.------------
SPPI"IG ';UMME~ nll "Hn",!' 
1M, A. M1 fJ.J.Al (S.O,,.., IO.J.n 
0 T fJ T 0 T IJ T 

--~------------------------------------------------------------------------

II. L au QUEIl'lIJE 103 2. (\ 2.1 4.0 .1 1.0 0.0 ./\ 
Afll'AL ~CH!COlA 1.2 2.5 2.1 3.6 .1 1.2 O.D 1.0 
IlISMII<>CK .4 1.7 1.4 2.8 D.D .8 0.0 .6 

RLI7E tlIll .5 1.11 1.0 2.6 0.0 .9 D.C .7 
BOSTON .? 1.7 1.1 2.1 0.0 .9 0.0 .7 
RRO,,"'SVIllE 1.1 2.7 2.5 4.0 .2 1.? 0.0 1.1 

r.A PE ~ATTERAS 1.0 2.4 2.1 3.5 .1 1.1 0.0 • II 
CARII'IOU .3 1.7 .9 2.4 0.0 .8 0.0 .6 
r.~AUESTON .9 2.3 1.6 '1.2 .1 1.1 0.0 .9 

CnlUHBIA .6 2.0 1.6 J.O D.o .9 0.0 .7 
DOOGE CITY .8 2.1 1.8 3.2 0.0 .9 0.8 .7 
EL i>~SO 1.5 2.7 2.11 4.0 .1 1.1 0.0 .11 

ELY .9 2.2 2.2 3.5 0.0 .9 0.0 .8 
F'lJ;tT 1iIORTH .9 2.3 2.2 '1.6 .1 1.1 D.D .11 
GREH FALLS .4 1.7 1 .2 2.6 o. a .8 0.0 .6 

LAI(E CHARLES 1.0 2.5 1.8 3." .1 1.3 11.0 1.0 
"ADISON .5 1.9 1.5 1.0 0.0 .8 0.0 .7 
"EO'-O"O .5 1.9 1.8 1.1l 0.0 .9 0.0 .7 

MI.U 1.3 2.8 2.2 3.7 .2 1." 0.0 1.1 
NJl.S~VTLlf .7 2.0 1.5 3.2 0.0 1.1 0.0 .~ 
NEll YO~K .r. 1.8 1.0 2.5 o. a .9 0.0 .7 

O"AIiA .6 2.0 1.4 2.9 0.0 .9 n.o .7 
i>HOEMTX 1.r; 2.6 2.6 1.9 .1 1.1 0.0 ... 
SA'IU "APIA 1.2 2.5 2.4 3.7 0.0 1.1l 0.0 .8 

SEIITTLE .~ l'T 1.? 2.1 D.a .9 0.0 .0 
WA SIi r NGTnN. OC .5 1.9 1.3 2.1l 0.0 1.0 0.0 .7 

.' 
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FIX!':O SU"F ACE 

TIll" ANGLE -60 n HIMUTH ANGLE 15 0 

---------------------------------------------------------------------------
SPRING o;UMMfR nll II [IHFIO! 
IM.A.M' IJ.J, AI IS. O. NI ",.J,n 
0 T n T 0 f 0 T 

--,-----------------------------------------------------------------.------
Al .. lJOUIORQUE 1.3 2.6 2.1', ~.9 .2 1.1 O. m .8 
APpAl.CHTCOlA 1.3 2.7 2.1 3.5 .2 1.3 0.0 1.0 
RI"Ma'''CK .5 1.11 1.5 2.9 .1 .9 O.D .6 

RUlE lUll .5 1.11 1.t 2.6 .1 .q D.D .7 
BOSTON .5 1.8 1.2 2.7 .1 .9 O.D .1 
R~OIItr;V!llE 1.2 2.8 2.~ ".0 .2 t.6 0.0 1.1 

CAPE MATTE'RAS 1.2 2.~ 2.1 3.5 .2 1.2 0.0 .8 
r:A~rROU ... 1.8 1.0 2.5 0.0 .9 0.0 .6 
CflARlfSTON 1.0 2.3 1.6 3.2 .1 1.2 0.0 .<l 

COLlIM"IA .7 2.1 1.7 1.1 .1 1.0 0.0 .7 
nOOGE CITY t.O 2.2 1.9 ~.3 .1 1.0 0.0 .7 
cl pA"SO 1.7 2.11 2.~ ".0 .2 1.2 0.0 .11 

flY 1.0 2.3 2.1 3." .1 1.0 0.0 · ~ 
FORT 1I0"TI1 1 • 1 2." 2.2 3.6 .2 1.2 0.0 .8 
GR.F.AT FAllS .4 1.11 1.3 2.6 0.0 .9 0.0 .6 

UI(E CHARlfS 1.1 2.6 1.7 3." .2 1.~ O. O. 1.11 
MAnIS'~N .6 2.0 1.5 3.0 .1 .9 0.0 .7 
MEOFO~O .7 2.1 1.Q 3.2 .1 1.0 0.0 .7 

MUM! 1.4 ?.9 2.1 1.6 .2 1.5 0.0 1.t 
NASHVIllF .8 2.1 1.5 3.2 .1 1.1 O.D • II 
NEM YORK .5 1.8 1.0 2.6 .1 1.0 0.0 .7 

O~AIH .6 2.1 1.6 '1.0 .1 1.0 0.0 .7 
PHOENIX t.6 2.7 2.0 3.9 .2 1.2 0.0 .8 
SAIIH MA"'TA 1.4 2.7 2.7 4.0 .2 1.1 D.O · ~ 
Se aT Tt.E .5 1.9 1.5 2.q 0.0 .9 0.0 .6 
WAS .. TIIGTON,OO .6 2.0 1 ... 2.Q .1 1.1 o.a .7 

" 
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·' . 
FI X(O SIJRF~CE 

TILT ~NGlE -1;0 0 AlIMIJTH ANGLE '0 0 
...... 

-------------------------------------------------------------.. ----------~-SPRING SUM'I'IER F41.1. I4INTER 
111, A. M' IJ • .I. AI IS. O. NI (D,.I,Ft 
0 T 0 T 0 T !l T 

--~-----------------------------------------------~---~-.~.--~~--~.-~.--~~-

AL RIHl1JfR(lIJE 1.7 ~.n 2.7 ... 0 .s 1. , .1 .'1 
Ai> PAl ACHTCOlA 1.6 2.'1 2.1 1.6 .Ii hI) .1 1.1 
RfSMAoCK .'1 2.2 1.'1 J.3 .2 1. ~ 0.0 .Il 

ilL IJE ~ILL .11 2.1 1.~ 2.'1 .2 1.1 0.0 .7 
llDSTON .8 2.1 1." 2.'1 .2 1.1 D.D .7 
{\il.OIlN$VILLE 1.3 2.'1 2.S ... Il ., 1.8 .1 1".2 

C~PE HATTE~AS 1.6 ~.o 2" 3.1' .It 1.,. 0.0 .'1 
CARtllt'lU ."7 2.1 1." 2.8 .I! 1.0 D •• .6 
CMMlFSTON 1.2 2.6 1." 3.2 • .1 1.\ D.D .'1 

ClllUMtlIA 1.0 2.3 1."1 3." .iI 1.2 0.0 .7 
nOOGE CITY 1.3 2.6 2.~ 3.6 .It 1.3 0.0 .11 
fL "~$O 2.1 3.3 2.<a 4.1 .f! 1. r. .1 .'1 

FLY 1." 2.7 2.2 ].6 .It 1.3 0.0 .11 
FORT 'ilORTH 1." 2.8 2.1t 3.~ .4 1.5 .1 .'1 
GRE~T FALLS .7 2.1 1.6 2.'1 .2 1.0 0.0 .6 

LAKE f.HAPlES 1.:1 2.lI 1.11 3 ... .4 1. r. .1 1.0 
MAOrSt'lN 1.0 2 ... 1.11 3.1 .2 101 b.o .7 
MEO,OoO 1.0 2 ... 2.1 ~.5 .3 1. Z 0.0 .7 

MUMI 1.6 3.1 2.0 !.6 .5 1.8 .2 1.3 
toIASMVTllE 1.0 2." 1 .. , 3.3 .3 1.3 0.0 • II 
NEil YOOK .11 2.1 1.2 2.11 .e 1.1 0.0 .7 

t'l"~1111 1.1 2." 1.'1 3.4 .3 1.2 0.0 .7 
PHOEIHX 2.0 l.2 2.~ ".1 .5 1.5 .1 .'1 
<;ANTlI MARIA 1.'1 3.2 3.1 ,..,. .5 1.5 0.0 .9 

SE AfTll' .6 2.2 1.9 ~ ... .2 1.0 0.0 .6 
WASMH1GTON ,DC .9 2.3 1.6 3.2 .3 1. ! G.o .7 

." 
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FIXEO SURf'ACE of .'~ 

TILT ANGLE -&0 0 AZr"lUTH ANGLE ft5 0 

--~------------------------------------------------------------------------SPRING SUM"'E~ FAlL IHNTf" 
CM,A~Ml IJ,J.A' IS,O,Nl 10 • .1 .n 
0 T 1) l 0 l 1) f -... --------.---_._------.---------------.-------------_ .. _ .. --- ---_ ... _---- _ .... -_ ... 

ALRlJOI1EI1QUE 2.3 3.& 3.1 4 ... 1.D ? a ... 1.2 
APIIA L lCHTOOLa 2. II 3.3 2." 3.8 .9 2.a ." 1." 
IHS"'lI1CK 1." ;!.7 2.~ 3.ft .5 1.3 .1 .7 

ilL lIE MILL 1.1 2." t.& 3.2 ... 1. :3 .1 .8 
BOST ITN 1.1 2." 1.7 3.3 ... 1.3 .1 .~ 

~~OMN~VILLE 1.& 3.2 ?7 ... 2 .8 2.1 .3 1 .... 

CAPE MATTfRAS ?1 3.5 2.7 4.1 .8 1. S .3 1.1 
CAIIIROU 1.1 2.5 1.7 3.2 .3 1.2 .1 .7 
C"A~LtsTON 1.& 3.0 1.9 3 ... .7 1.7 .2 1.1 

CClL[J'''''IA 1." 2.7 2." 3.11 .& 1.& .2 .9 
OOOGE CIT'!' 1.8 3.1 2.7 4.11 .11 1. S .2 1.e 
EL !>A:SO 2.7 3.9 3.2 ..... 1.1 2.1 .5 1.3 

ELl' 1.9 3.3 2.7 ".1 .9 1.7 .2 1.0 
FOIIT WORTH 1.8 3.2 2.7 ,..1 .8 1.'} .3 1.1 
G~EAT FALLS 1.1 2." 2.1 3." ... 1.2 .1 .7 

LAKE CHARLES 1.& J.1 l,q J.6 .7 1. '} .3 1.2 
MAorSON 1." 2.11 2.3 3.8 .5 1.3 .1 .8 
"'EOFO"O 1." 2.8 2.Q ".1 .& 1.5 .1 .8 

MTIIM! 1.9 3 ... 2.2 3.7 .9 2.1 .5 1.6 
NASflVTLLF 1." 2.7 2.0 3.1'1 .r. 1.& .2 .9 
NEW YOI>K 1.1 2." 1.5 3.1 .5 1. ,. .1 • e 

O","fI. 1.5 2.9 2 ... 1.11 .& 1.5 .2 .9 
PflOENIX 2.& 3.7 3.? ".5 .'1 1.'1 ... 1.2 
SANTA MARU 2.5 ~.II 3.& ".'1 1.0 z. m .3 1.1 

SEATTlE 1.2 2.5 2.~ 3.9 .3 1.2 0.0 .f> 
WAS'1nlGTON.OC 1.3 2.6 1.9 3.5 .5 1.5 .2 .'1 

". 
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FIXFO SURPACE 

TtLT ANGLE -60 0 A7tMUTH ANGLE 50 I) 
,~ 

---------------------------------------------------------------------------
SPIUNG SUMI'IE~ FALL WI"lTEP 
CK.A,lIl rJ,J,AI IS.C,NI Ill,J,n 
0 T 0 T 0 T 0 T 

--~-------------------------------------------~-----------------.----------

AlllUQ'\lEPQUE 2.~ 4.1 ~ . .; 4.11 1.5 2.5 .'1 1.6 
A p P4 LIlt: HTCOL A Z.~ 3.7 2.5 4.0 1.4 2.5 .8 1.e 
SIS'''''CK 1.9 l.l 3.0 4.4 .9 1.7 .It .9 

BLUE HILL 1.5 2.8 2.0 3.5 .7 1.5 .It 1.0 
BOSTON 1.5 2.11 2.0 3.6 .7 1.0 .3 1.0 
'lR 1)11 N<:: V Il l E 1.'1 3.5 2.9 4.4 1.1 2.5 .0 1.7 

Cl PE HA HEP. A <; 2.6 ~.9 1.1 4.5 1.3 2.3 .0 1.5 
CAP.IllOU 1.6 2.9 2.1 J.£> .0 1." .3 .9 
CHAP.U'STI'lN 2.0 3.3 2.1 !.1 1.0 2.1 .5 1.4 

COLllMllIA 1.8 ,3.1 z.e 4.2 1.0 2. ~ .4 1.2 
noor.E CITY 2.3 3.n 3.2 4.5 1.4 2.1 .& 1." 
El P,"-':;O 3.2 4.4 1.& 1t.8 1.7 2.7 1.0 1. ~ 

flY 2." l.1I 3.1 It.S 1 ... 2.3 .& 1.3 
FOR.T WOPTH 2.2 3.6 l.D ".5 1.3 2." .7 1.5 
Gp.nT FAll'S 1.5 2.8 2.5 ~.9 .7 1.5 .2 .11 

LAKE CHAPLES 1.'! 3.4 2.1 3.11 1.0 2.3 .& 1.5 
KAOISON 1.9 ~.3 2.e It.3 .8 1.1 .r" 1.1 
KEOF 01"0 1.8 3.2 3.It 4.7 .'1 1.'1 .2 1.0 

MUHt :>.3 3.7 2.1 3.'1 1.3 2.& 1.0 2.1 
NASHVIllE 1.7 3.1 2.2 3.'1 .'1 1.'1 .It 1.2 
NEW Y'OPK 1 ... 2.7 1.8 3." .5 1.1 .3 1.0 

n",.>u· 2.0 3.1 2.8 4.3 1.0 1. " .5 1.2 
PHOENIX 3.1 4.3 3.5 1t.1I 1.5 2.5 .11 1.7 
S~Nrl\ ~A~IA 3.1 4.3 4.1 s ... 1.6 2.6 .7 1.5 

SEATTl€ 1.5 2.q 3.0 ".5 .0 1." .1 .7 
WA SH t'lGro"l. ot'l 1.1 3.0 ?2 3.8 .q 1.9 .It 1.2 

.' 
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FIX!"O SlJ~FACE 

TIlT ANGlf -60 0 AztMUTH ~NGLE 75 n 
, ' --1-----------------------------------------------------------.------------

SPRING SU'4"'I'~ FAll WIIIITE!> 

''''.A,MI (J,.I. A I 'S.O.NI Ill, J, f) 
0 T n T 1) T 1) T 

-----------------------.--------------------------------------------.------
At RUQUEROUE 3.3 ".6 3.9 '5.2 2.2 3.2 1.5 2.3 
APp~lICHIC1)lA 2.7 ... n 2.11 ... 2 1.'! 3.0 1.3 ?? 
!HSMl~C~ 2.3 3.6 3." ... 8 1.3 2.1 .7 1.3 

8LUE ~IlL 1.11 3.1 2.2 3.11 1.1 2.0 .7 1.3 
BOSTON 1.11 1.1 2.~ J.9 1.1 1.9 .6 1.3 
11'101"1 SV ILlE 2.1 3.1 J.l ".f) 1.5 2.8 .'1 2.0" 

CAPE 1-1ATTERAS 3.0 It." 3.It It.1I 1.!! 2.8 1.1 1.<) 
CAR[1I0U 2.0 3.3 2.It 1.'1 .'1 1.7 .6 1.2 
CHUlESTON 2.1 3.1 2.2 3.R 1 ... 2.5 .9 1.8 

COLlJM1H A 2.1 3." 3.1 It.6 1.5 2. ,. .11 1.5 
!lonGf CITy 2.7 It. 0 3.'5 ... '1 1.9 2.9 1.1 1.9 
EL Ptl~O 3.7 ".9 3.9 5.1 2.3 3.3 1.6 2.It 

ELY 2.9 ".3 3.5 ".9 2.0 2.9 1.1 1.8 
FORT 'MORTH 2.6 3.Q 3.3 10.7 1.8 2.8 1.1 1.9 
GREH FALLS 1.9 3.3 3.0 ... 3 1.1 1. q .5 1.1 

LAltE CHARLES 2.2 3.7 2.3 3.9 1 ... 2.6 .9 1.9 
'4A 01 S'ON 2.3 3.7 3.2 4.7 1.2 2.1 .8" 1.10 
ME !lFO~O 2.2 ~.O 1.8 5.1 1.4 2.3 .It 1.1 

I1UMI 2.5 ... 0 2.1t It.D 1.1 3.0 1.5 2.0 
NASHVILLE 2.0 3 ... 2.5 ...1 1.3 2.3 .7 1.5 
NEW YOR~ 1.7 3.0 2.1 3.6 1.1 2.0 .6 1.3 

OIU~l 2.3 1.7 3.2 ".f> 1.5 2 ... .'l 1.& 
P",OEMU 3.& 4.8 3.11 5.1 2.0 3.0 1.1t 2.2 
SUIT. MARIA 3.6 ... 9 ".5 5.8 2.2 3.2 1.1 2.0 

SEIlTTLf 1.9 3.3 3.1t ... Il .9 1.1 .3 .8 
IUSI1INGTON.On 2.0 3." 2.5 It.1 1.3 2.3 .8 1.5 

'. 
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- . 
FIXEO SIJ"FACE 

TJLT ANGLE -&0 0 A7I"UTH ANGLE 90 D 
__ • ______________________________________ ...... _____ ... _ .... w __ w __ .. ___ •• .,.p ___ ~-"",..,.. '!" 

SPPING C;UMM!;R f'~I.L IIl~TEP 

1M, A .. "' !J.J,Al IS.O,IO (0,.,1.1'1 
n T 0 T 0 , Q T 

--~--------------------------------~--------~-------~ .. ---.. ---~-----~--.-~-
A L IJlH'IUE~o.IJE 3.8 5·.1 4.1 S ... !.e 3.6 2.1 2.'! 
APPAL ACHICOLA 3.0 ".3 2.9 ft.3 2 ... 3.5 1.' 2.8 
flIS"l.PCK 2.11 ".1 J.~ 'l.2 1.8 ~. Ei i.1! 1.8 

ALUE HILL ?1 3.4 2.S ... 0 t.6 2.3 1.1 1.1 
!!i}STON 2.1 3 ... 2.5 4.1 1, .. 2. ~ 1.0 1.6 
!!~O\lN<;YILLE 2.' 3.9 3.1 4.1 1.e 3.1 1.2 2.! 

CA PE 14ATTE~AS 3.4 ".7 3.'" s.o ~., 3.3 1.& 2.4 
CARIIIOU 2.3 3.1 2.1 ".2 1.2 2. ~ 1.0 1.'" 
CflAIl!LESTO"l 2.6 3.9 2." ".0 1,1) 2.9 1.3 ~.2 

C1L~I4fHA 2 ... 3.1 3.J 4.11 ~.Q 2.9 t.2 1.'! 
DOOGE CITY 3.1 4.4 3.1I 5.1 2.~ 3. ,. 1.1 2.5 
EL pac;o 4.2 5.4 4.1 5.3 ?1iI 3.9 2.3 3.1 

ELY 3.4 ".7 3.~ 5.2 l!.1fI 3.5 1.7 2.4 
FORT 1I0RTH 2.'1 ... 2 3.5 It.'! 2.2 3.3 1.& 2." 
G~UT FALLS 2.3 3.fl 3.3 ".7 1." 2.3 .6 1.4 

LU<:: CHAPLES 2 ... ~.9 2.4 ".0 1.7 3.0 1.3 2.3 
MAOIS"N 2.7 ... 1 3.'l 5.0 1.r. 2.5 1.2 1.'! 
MEI)~O"O 2.5 3.'! ... 2 5.S ~.s 2.7 .6 1." 
"lAM! 2.6 ".2 2.5 ... 0 2.1 ;$.,. z.O 3.1 
NASI1VUlE 2.'3 ~.f.> 2.1 ".3 1.T 2.1 1. D 1 •. ~ 
NEil YORK 2.0 3.3 2.~ l.lI 1.5 2." 1.0 1.7 

o~.~ .. 2.7 ... 0 3.5 ".'! 1.'! 2. 8 1 ... 2.1 
P'l 1):: N !)( 4.e 5.2 4.0 5.3 2.6 3.6 2.0 2.11 
SANTA HARIA 4.0 5.'3 ".11 6.1 ~.q 3.8 t.7 2.5 

SEATTt.E 2.2 1.6 3.'1 5.2 1.2 2.0 .to 1.0 
WASfl!NGTON.OC 2.l 3.7 2.7 ... 3 1.7 2.7 1.2 1.'3 

" 
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FIKED Stl~FAr.E 

TILT ANGLE -7<; " A 7JMIJTH ANGLE -qO 0 

--~----------------------------.. -------------------------------.---------- ". 
SPRINt; SUM".F.R FALL WHHER 
(H,A.M' (J,J,A' (S.O.NJ (I).J,n 
0 T n T 0 T 0 T 

------------------------------------------------------------.--------------
Al'JU()UER()Uf 3.5 ,..~ 3.<) <;.1 ~.o 1.5 1.9 2.6 
APPAL ACHJe'OLA 2.4 3.6 2.<; ,~ .q 2.a ~. a 1." 2.3 
BISI1APCK 2.6 l.8 J.l 4.6 1.lI 2.6 1.1 1.6 

RlIIE HILL ?D 3.2 2.0 3.1t 1." 2.2 .q 1.6 
MSTON 2.0 3.2 2.2 3.6 1.3 2.1 .6 1.4 
BROIfNSVILLE 1.8 3.3 2.7 ... 1 1.8 3.1 1.1 2.2 

CAPE HI HERAS 2.6 3.9 2.6 1t.2 1.q P.6 1.3 2.1 
CARtRnu 2~2 3.5 2.3 1.1 1.1 1.9 1.0 1.~ 
CHIlUfSTOIl1 2.3 3.5 2.3 3.7 1.7 2.7 1.2 2.0 

COLtlM!!I A 2.e 3.2 2.5 3.<) 1.5 2." 1.0 1.1 
DanGE CITY P.1t 3.6 2.9 4.1 2.1 2.9 1.1t 2.1 
EL pASO 3.7 ... e 3.6 ... 7 2.5 3.5 2.1 2.8 

ELY 3.:. ".6 4.0 C;.3 2.5 3.3 1.5 2.3 
FORT loIORTH 2.1 3.4 2.8 4.1 1.8 2.5 1.3 2.1 
G<l'fAT FALLS 2.3 1.6 3.2 4.5 1.4 2.2 .7 1.3 

LA ICE r.HARLES 2.1 3.5 2.3 3.11 1.1 2.8 1.0 1.') 
MAO!Sl'IN 2.4 3.1 3.0 4.1t 1.5 2. J 1.1 1.7 
'4 F. 'lI' 0 PO 1.9 3.2 3.3 4.5 1.3 2.2 .4 1.1 

"'rIHY 2 ... 3.11 2.5 3.'1 2.0 3.2 1.11 2.lI 
NASI1VILLE 2.0 3.2 2.1 3.e 1.5 2.5 .9 1.6 
Noll YORK 1.8 3.0 1.1 3.2 1.3 2.1 .7 1.1 

0'4.":. ;>.3 ~.5 2.6 1t.0 1.6 2.5 1.2 1.9 
PIiOEII1J)( 3.5 ... 6 1.2 ..... 2.2 3.~ 1.6 2." 
<;~"'Tl H~RIA 2.7 3.9 2 ... 3.6 1.8 2.7 1 ... 2.2 

"EunE 1.6 2.9 2." ~.8 .9 1.1 .It .9 
WlSHtNGTON,nC 2.e :'1.3 2.1 3." 1.4 ? 3 1.0 1.6 

.. 

'. 
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... 
F! )(ED SURFACE 

TIll ANtol f -75 0 AZtl1UTH ANGLE _75 0 

---------------------------------------------------------------------------
SPRTNG SUM"'fR f"AlL WINTf'" 
(M,A,MI (J,J,AI (S,O,NI 10, J. n 
D T 0 T 0' T ~ T 

--~------------------------------------------------------------------------

A L 1\~1HlfRQtlE ~.1 4.3 1.7 4.Q t.'! 2.6 1.2 ;>.0 
Al>pU ~CHICOlA 2.1 "3.4 2.4 3.8 1. <; 2.5 .'1 1.e 
11 I S~ 1\ <>C K 2.~ .3.3 3.0 4.2 1.3 2.1 .6 1.2 

ALliE HILL 1.7 '2.C3 1.~ 3.2 1.0 1.8 .0 1.2 
!lIJSTON 1.7 2.'! 2.0 3.4 .'l 1.6 .? 1.1 
flROWM<;VILlE 1.6 3.1 2.6 ".0 1.5 2.7 .8 1".6 

CAPE l-lATTl':RAS 2.2 3.5 2.6 It.a 1.10 2.4 .'l 1.6 
r.Aq!!H1U t.'! ~.1 2.0 J ... .8 1. r, .0 1.t 
CIl U.l f"~TON 2.0 :wi.? 2.t 1.6 1.3 2.3 .8 1.6 

CnlllM"tA 1.7 2.'3 2.~ 3.7 1.1 2.0 .6 1.3 
nOOGE CIn 2.t 3.3 2.6 3.'! 1.5 2.4 .'l 1.5 
fL o.so !.1' 4.4 3.4 4.9 2.0 2.9 1.4 2.2 

flY 2.'l 4.1 3.7 5,0 l.'l 2.7 1.0 1.7 
FOqr WORTH 1.8 '!.1 2.F. ~.q 1.3 2.3 .8 1.6 
GI!EAT FALLS t.'! 3.2 2.q ".1 1.0 1.6 .4 1.0 

UlCE CHA"LES 1.'l 3.3 2.? l.7 1.3 ?5 .7 1.f> 
MAOISON 2.0 3.3 2.7 ".1 1.1 t.g .6 1."3 
ME OF 0'''' 0 1.& 2.9 3.0 4.2 1.0 1.S .2 .g 

MU"IY 2.2 3.6 2.4 l.Q 1.6 2.7 1.3 2.3 
NASHVILLE 1.7 3.0 2.1 1.6 1.1 2.1 .& 1.3 
NEil YO~K 1.5 2.7 1.5 'l.0 1. Q 1.8 .It 1.0 

o~AI1a 1.9 3.2 2.4 1.7 1.2 2. Q .tI 1.4 
P~O:tH X 3.1 4.2 3.0 4.'2 1.7 2. & 1.1 1.9 
SAMU MAPIA 2.3 1.S 2.1 3 oJ 1.3 2.2 .'l 1.1 

SEUll!: 1.3 2.& 2.1 3.S .6 1 ... .2 .7 
WAS~!Nr,TON,OC 1.7 2.'l 1.'1 3.4 1. Q 1.9 .& 1.3 

." 

203 



I't XED SURFACE 

TlLT ANGLE -75 0 A lIl411TH ANGLE -&0 !) 

-------------------------------------.-------------------------------------
SPIHNI; <;Ul4!'1ER FlLL HIWfEI> 
('l,A,I'I) IJ,J,Al 15,0, "11 ,,), J. Fl 
0 T 0 T 0 f D T 

--~---------------------------------------------------.--------------------

A L "lJQl1EI1QUE 2.& 3. II 1.3 4.5 1.3 2.2 .7 1.4 
APPAL AGHIGOLA 1.8 3.0 2.2 3.6 1.1 2.1 .5 1./0 
flIS'l."CI( 1.7 l.ll 2.5 3.8 .9 1.& .3 .6 

BLUE MILL 1.~ 2.5 1.5 3.0 .7 1.5 .3 .9 
(I ° sn".,! 1.4 2.5 1.7 3.1 .6 1.1t .2 .8 
MOHN<:VILlE 1.4 2.9 2.4 1.1I 1.1 2.3 .5 1.5 

CA I'E HUTERAS 1.8 ~.1 2.3 3.7 1.0 1.9 .It 1.? 
CARIBOU 1.4 2.7 1.7 3.1 .5 1.3 .3 .R 
C'IARlESTON 1.& 2.ll 1.'! 3.4 .'! 1.9 .It 1.2 

COlUIOAIA 1.4 2.6 Z.O 3.:'1 .7 1.& .3 1.0 
OnOGE CITY 1.7 2.9 2.3 3.5 1.0 1.9 .It 1.1 
FL ~.<;o 2.8 3.ll 3.1 /o.? t." 2.3 .8 1.6 

ELY 2.3 3.6 3.2 4.5 1.2 2.0 .5 1.2 
F"!T WORTH 1.5 2.8 l.3 3.6 .9 1.'1 .5 1.2 
G~E. T FAlLS 1.5 2.7 Z.4 3.7 .0 1.10 .2 .7 

LAteE CHARLES 1.6 .3.0 Z.O 3.5 .9 2.1 .It 1.3 
toIAotso"! 1.6 2.ll 2.3 J.7 .7 1.5 . ]' .9 
toIEllF'O"'D 1.3 2.6 2.5 3.7 .0 1.5 .1 .11 

toIt Al'lt 1.'! 3.3 Z.2 3.7 1.1 2.3 .8 1.11 
NAC;'IVTLLE t.4 2.7 1.8 3.3 .8 1.7 .3 1.0 
NEil YnRK 1.2 2 ... 1.3 2.7 .6 1.5 .Z .11 

O~ll1. 1.6 2.8 2.0 3.4 .8 1.0 ... 1.0 
P~OEN!X 2.& 3.7 Z.7 3.9 1.2 2.1 .r. 1.4 
SANTA !'IAPIA 1. q 3.1 1.11 3.0 .~ 101 .5 1.2 

se: IT Tt. E 1.0 2.! 1.8 3.2 ... 1.Z .1 .6 
H~ C;H ING TON, on 1.3 2.6 1.0 3.1 .f> 1.0 .3 1.0 

.. 

", 
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, ~ 

nXEO SUP,,"ACE 

TILT ANGLE -7~ 0 ~ZI"'UTH ANGlE -1t5 1) '. 
-----------------------------------------------.---~--.--------~-~--------. SPP1NG C;U"''''ER FALL !lItnEP 

("'. A. loll (J,.I,AI (5. n,l'Il ")'J,n 
0 T n T D T 0 T --------------------------. ______________________________ ~.8_~_~ ___ .~ ______ 

AllliJlJUEROtlE 2.0 3.2 2." J.'l .8 ~.1 . ~ 1.0 
APPAL ACHICOLA 1.4 2.6 1.'1 :t.2 .1& t. " .? 1.1 
IlISM a'~CK 1.2 2." 2.0 3.3 .5 t.1! .1 .f> 

III liE '!'!Ill 1.0 2.2 1.2 2.6 ... 1.2 .1 . ., 
BOSTnN 1.0 2.2 1.3 Z.8 .S t.g .1 .7 
!l~OW II'W IlL£ 1.1 2.6 2.1 3.5 ,7 1. '1 .2 1.2 

r.A PE HATTERAS 1 ... 2.6 1.9 1.2 ,. 1.5 .1 .'l 
CARII'!lU f.o 2.2 1.3 2.1 .~ 1. Q .1 .6 
c~a'tL"SToN 1.2 2.5 1.6 3.1 .11 1.5 .1 .9 

r,1WM!!I A 1.0 2.2 1.6 3.0 .ft 1.2 .1 .~ 
nCHIGE r.nv 1.2 2." 1.S 1.1 .Ii 1." .1 .~ 
El P~<;O 2.1 3.2 2.6 3.1 ., 1.1 .3 101 

ElV 1.7 ~.o 2.7 3.'1 ,7 1.5 .2 .'l 
FORT WORTH 1.1 2.4 1.<:) 3.3 .~ 1.5 .2 1.0 
GREAT FALLS 1.1 2.! 1.'1 ~.2 .~ 1.1 .1 .6 

l AlC:E CHARLES 1.2 2.6 1." 1.1 ,6 1.1 .1 1.0 
MAnIsoN 1.1 2.5 1.8 ).2 .It 1.~ .1 .7 
"EOF!l~!) .'1 2.2 2 .0 3.2 ,4 1.2 G.a .7 

II IA'1 t 1.5 2.q 1.'! 1.4 .7 1. 'l ... 1.4 
NASMVTlLE 1.0 2.3 1.5 3.0 .It l,ft .1 .8 
NEil YORK .8 2.1 1.0 2.5 .3 1.2 0.0 .1 

()~ ~fU 1.1 2. " 1.6 J.O .It 1.3 .1 .~ 
p~nEIITX 2.0 3.1 2.2 3.4 .7 1.6 .2 1.0 
S~IITA MAPIA 1." 2.6 1.~ 2.1 .4 1.3 .1 .'l 

$EI\TTLf .1 2.0 1." 2.8 .2 1.a 0.0 .6 
WASflHIGTnN,OC 1.0 2.2 1.3 2.8 .3 1.3 .1 .~ 

" 
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I'I XEO SUIlFACE 

TILT ANGLE -75 0 A 7.It'UTH ANGlE -30 0 

--------------------------------------------------------------------------- ,-
SPRING SUMMER nLL HINTE? 
(M,A,M) (J,". A' IS, O. NI ID.J.n 
0 T 1) T 0 f 0 f 

--~----------------------------------------------------------------.-------

ALlII1JlUERQUf. 1.3 2.5 2.1 3.3 .3 1. Z 0.0 .3 
API'AL ~CHtDOLA .'! 2.2 1.5 2.11 • -J 1.3 0.0 .'! 
Rr S!1I\'I>C K .7 1.'1 1 ... 2.7 .2 .9 a.a .5 

BLUE HIll .6 1.8 .8 2.3 .2 1. a 0.0 .6 
Brl,)TON .6 1.8 .'1 2." .1 1. ] a.G .6 
[\,~OH NSV !LlE .11 2.3 1.7 ,1.1 .3 1. r; a.o 1.1' 

rA PE HA TTE'R A S .'! 2.2 1." 2.8 .2 1.Z 0.0 .8 
CARl BOU .6 1.8 .'! 2.3 .1 .'J 0.0 .6 
C~Ulf.STON .11 2.1 1.2 2.7 .2 1.2 0.0 • R 

COLUM"lA .6 1.'! 1.1 2.5 .2 1.0 O.D .7 
DOOGE CITY .8 2.e 1.1 2.6 .2 1.1 0.0 .7 
fL P 4":0 1." 2.6 2.0 '.2 ... 1.3 .1 .8 

EL ., 1.1 ?" 2.0 3.2 .3 1.1 n.a .7 
FIlIIT HORTH .8 2.0 1.5 2.8 .2 1.2 0.0 .8 
G~EAT FAll!; .6 1.'! 1.! 2.6 .1 .9 0.0 .6 

LlICE CHA?LES .9 2.3 1." 2.'3 .3 1.~ 0.0 .q 
MAOtST'N .7 2.0 1.3 2.7 .2 .9 D. a' . '" MEOFOOO .5 1.') 1.4 2.e. .2 1.0 o. a .7 

~U"'I 1.1 2.15 1.6 3.0 .3 1.5 .1 1.1 
NA,)flV'TLlf .1 1.'1 1.1 2.6 .2 1.1 0.0 .7 
NEil YORK .5 1.7 .7 2.2 .1 1.0 0.0 .f', 

MAfia .r 2.0 1.1 2.e; .2 1. a 0.0 .7 
Pfl,)EtHX 1.3 2." 1 • ., 2.'! .3 1.2 0.0 .8 
SAI4TII HAPIA .'1 2.1 1.1 2.3 .2 1.0 0.0 .6 

SEATTLE .It 1.7 1.0 2.3 .1 .9 0.0 .5 
WASHINGTON.OC .& 1.8 .'! 2." .1 1. m 0.0 .7 

'. 
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-~ 

FIXED SUI?FAGE 

TILT ANGLE -75 n II7Y>lUTH ~NGLE -15 0 -. 
---------_._-----------------.-----------------------------------.---------

SPRING <;U~"'ER FALL WIN Tf1' 
'!'!.A,!'!' (J,J,Al IS. O. NI CO,J,FI 
f) T 0 T 0 T 1) T 

--~------------------------------------------------------------------------

ALRllQIJERnU£ .1 1.9 1." 2.e .1 1.0 D. D .7 
APP~ L AG H mOL A .5 1.8 1.1 2.5 .1 1.1 B.e .9 
BfSMAQCK .4 1.f) .9 2.2 .1 .~ n.G .<; 

RUlE lULL .J 1.5 .5 2.0 0.0 .9 0.0 .f) 
ROSTON .3 1.5 .f) 2.0 0.0 .9 0.0 .f'> 
BROIINSVILLE .5 2.0 1." 2.8 .1 1.3 0.0 1.e 

CAPE HATTERAS .5 1.8 1.~ 2.3 .1 1. Q 0.0 • B 
CARIBOU .3 1.5 .5 1.9 0.0 .8 0.0 .5 
CHIHLESTON .4 1.1 .~ 2.3 o.n 1.1 0.0 ,1\ 

COUJMI1IA .3 1.5 .7 2.1 o.a .9 0.0 .1 
DOOGE CITY .4 1.6 .8 ;>.1 O. (i .9 0.0 .1 
fL ".":0 .8 1.9 1.e; 2,6 .1 1. a 0.0 .8 

ELY .f) 1.8 1.1 2.f) .1 .9 0.0 .1 
"3RT WORTH .4 1.7 1.1 2.4 .1 1. a 0.0 .8 
GREAT FALLS .J 1.5 .~ 2.1 0.0 .s 0.0 .5 

LAl(E CHAl1lES .5 1.'3 1.1 2.e .1 1.2 0.0 .g 
t4AntS()N .4 1.7 .~ ?2 0.0 .3 0.0 • f) 
MEOFORO .3 1.6 .9 ?1 D.G .9 D.O .7 

"U~t .7 2.1 1.3 2.7 .1 1.3 D.D 1.0 
NASf'lV ILLE .It 1.6 .1 2.2 0.0 1.0 0.0 .7 
NEil ynRK .2 1.5 ... 1.9 D.a .9 0.0 .6 

0'1 AH A ... 1.6 .7 2.1 0.0 .9 0.0 .6 
"HIIEN rx .7 1.11 1.3 2.5 .1 1.0 0.0 .~ 

SUITA HART A .S 1.1 .~ 2.0 0.0 .9 0.0 · ~ 
Sr::ATTlE .2 1.5 .7 2.0 o.a .8 0.0 .5 
W~S~YNGTON.DC .3 1.5 .6 2.0 4.0 .9 0.0 .7 

.' 
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FI XED SURF"CE 

TILT ANGLE -15 0 17II4UTH ANGLE D 0 

--~----------------------------------------------------.-------.-------.-- .-
SPRING SUI4"'EP! FlLL WINTER 
114. A."' (.1,.1. At IS, O. 1'1' Ill.J.n 
0 T !l f 0 T D T 

--~-----------------------------------------------------------.------------

ALRlI!JUERQU£ .It 1.6 1.1 2.3 0.0 .<J 0.0 .7 
A "!>A L ACHTCOLA' .It 1.7 1.0 2." 0.0 1. a 0.8 .9 
Rt,,!'U,oCK .2 1 ... .7 2.0 0.0 .1 a.a .5 

''\LUI' IlILL .2 1." ... 1.11 0.0 .s 0.0 .6 
RtlSTtYN .2 1.3 ... 1.8 0.0 .8 0.0 .6 
!l~OMNSVtLLf .,. 1.9 1.3 2.7 0.0 1.2 0.0 1.0' 

CA"E l-lATTEPAS • J 1.6 .8 2.2 B.O .q 0.0 .11 
CARIlH'IU .2 1 ... ... 1.8 0.0 .8 0.0 .5 
CHAUFSTON • -1 1.5 .7 2.2 0.0 1. a D.B .11 

COLU"'''U • 2 1 ... .6 1.'! 0.0 .<J O. D .1 
[lODGE CITY .2 1 ... .1 1.9 0.0 .9 0.0 .1 
EL !>A-SO .5 1.& 1.3 2 ... 0.0 .9 0.0 .8 

tLY .3 1.6 .'l 2.? 0.0 .ft 0.0 .7 
FORT ~OPTH .3 1.6 1.0 2.3 0.0 1. a 0.0 .8 
G~FAT FALLS .2 1 ... .6 1.11 0.0 .11 0.0 .? 

LAKE r. H ARL E C; ... 1.8 .'l 2 ... 0.0 1.2 0.0 .9 
MADISON .2 1.5 .& 2.0 O.D .8 o.~ .6 
IIEOFIl"n .2 1.5 .7 1.11 O.G .9 0.0 .7 

lit ""I! .s 1.'! 1.1 2.6 0.0 1.2 D.O 1.0 
NASHVTLlE .2 1.5 .6 2.1 0.0 1. a o.a .7 
NEll YORK .1 1 ... .3 1.~ 0.0 .8 8.0 .6 

O'UH.' .2 1.e; .6 1.9 0.0 .11 0.0 .6 
PHOENTX .5 1.6 1.1 2.3 0.0 .'1 9.D • S 
SUIU MMIA ... 1.6 .q 2.1 o.a .9 0.0 • e 

SE_TTLE .1 1 ... .e. 2.e D.O .5 0.0 .5 
W~ S'f H1GTn"l.!)C .2 1.4 ... 1.'1 0.0 .9 0.0 .7 

'. 
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f"tX"CD SU~FACE 

'. TILT liN G\. !:: -75 0 A ZIl'UTH ANGLE is I) 

-------------------------------~-------------------~-.---------~-----.---.-Sl>lUNG SIJMI'IER FALL WI"lTfIl 
IM,A,H' ~J,.J.Al IS.O,N' In"It'" 
n T fl T 0 T 0 T 

----------------------------------------------------.. - ------~------------~ 
ALIIU01JERQUE .0 1.11 1.2 2." .1 1. a D.D .7 
APPlLaCHTcoLA .0 1.e 1.0 2 ... .1 1.1 0.0 .9 
B r SH II PC K .J 1.5 .'1 2.2 0.0 .8 a.D .0; 

BLUE l-<ru .2 1.5 .5 ~.Q 0.0 .'1 0.0 .!\ 
RO<;T O'N .2 1.4 .Ii 2.0 0.0 .s D.G .0 
11"0\411 'WILLE .r; 2.C 1.:1 2.7 .1 1.3 0.0 1.0 

CAP:: 1-<lTTfRAS .5 1.8 1.0 2.3 .1 1.0 0.0 .8 
CARIBOU ; 2 1.5 .6 2.0 D.o .s G.o .'i 
r.~~~LESTn'l .It 1.f- .7 2.2 0.0 1.1 0.0 .e 

COL~l'Ill!A .3 1.6 .8 2.2 D.D .'1 0.0 .1 
nonG!' r. lTV .4 1.6 .'1 2.2 .1 .'J 0.0 .1 
EL PASO .7 1.8 1.3 2.4 .J. 1.0 0.0 .11 

ELY .9 1.7 1.0 2.3 .1 .9 0.0 .7 
fORT WORTH .'i 1.7 1.1 2.4 .1 1.0 0.0 .8 
G~HT FALLS .2 1.5 .1 2.0 G. a .8 0.0 .5 

LAIC~ CHARLES .5 1.9 .'1 2.4 0.0 1.2 0.0 .9 
"AllISON .3 1.6 .7 2.1 0.0 .8 ·0.0 .6 
HoOFO"D .l 1.6 .9 2.1 0.0 .9 0.0 .7 

M !liMY .!i ~.o 1.1 2.5 .1 1. ~ 0.0 1.0 
NAS~V TLLE .3 1.6 .7 2.2 0.0 1.0 0.0 .7 
Nfll YflRK .2 1.15 .5 1.'1 0.0 .9 0.0 .Ii 

OHA~A .~ 1.6 .8 2.2 a.o .'1 n.o .6 
P~OE"1TX .1' 1.11 t.l 2.5 .1 1. m 0.0 .~ 
SANTA )URIA .1 1.e 1.3 2.5 .1 1.0 0.0 . ~ 
SE lTT\'E .3 1.6 .'1 2.3 a.J .8 O.D .5 
WAS~J"IGT!)M.OO .J 1.'i .6 2.1 0.0 .9 0.0 .7 
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F"t XEO SlHtFACE 

TILT ANGLE -75 !l AlIHIJTIi INGLE 30 !l 

--------------------~------------------------------------------------------
" 

SPRING SUHHE~ FALL HI'H"~ 
(H.A."' U .... A1 (S.O.N' Ul .... Fl 
0 T 0 T 0 T 0 T 

--~------------------------------------------------------------------------

Al R!JQUERQUE 1.1 2.3 1.7 2.9 .3 1.2 0.0 .8 
APPAL ACHICOLA .9 2.2 1.3 2.1 .3 1.3 0.0 .9 
eISHAQCK .6 1.1! 1.4 2.1 .1 .9 O.D .5 

RUJE ~IlL .5 1.1 .I! 2.3 .1 .9 0.0 · '" ~()STO~ .5 1.7 .9 2.3 .1 .9 D.B .r, 
B'!OWN~VIlLE .8 <!.3 1.6 3.0 .2 1. <; 0.0 1.1 

CAPE HATTEI>AS 1.0 2.3 1.4 2.11 .2 1.2 0.0 .II 
CARl !lOU .5 1.11 .9 2.3 .1 .9 0.0 .5 
r.Hft~lfST()N .7 2.0 1.0 2.<; .2 1.2 B.D .~ 

C11'JHQr A .1 1.'" 1.3 2.1 .2 1.0 0.11 .1 
DOOGE CITY .9 2.n 1.5 2.1 .2 1.1 D.D .7 
El P'At~O 1.3 2." 1.11 2.9 .3 102 0.0 .~ 

ELY .9 2.1 1.5 2.7 .1 1.1 0.0 .7 
FORT 'IIMTIi .9 2.1 1.5 2.8 .2 1.2 0.0 • e 
G~EAT FALLS .5 1.1 1.1 2 ... .1 .9 0.0 .0 

LUE CHA"LES .11 2.2 1.1 2.6 .2 1 ... 0.0 .9 
MAOI~ON .7 2.0 1.2 2.6 .1 .9 O. O· .6 
HE~OoO .f> 1.9 1.5 2.1 .2 1.0 0.0 .1 

HU'1t 1.0 2.4 1.2 2.1 .3 1." .1 1.1 
NASHV!LLE .f> 1.9 1.0 2.5 .1 1.1 0.0 .1 
N~W YORK .5 1.7 .8 2.2 .1 1.0 0.0 · '" 
OMAH~ .7 2.0 1.3 2.f> .2 1.0 0.0 .7 
PHOEHTX 1.2 2.3 1.11 1.0 .3 1.2 0.0 .8 
SANTA MAPIA 1.2 2 ... 2.0 3.2 .3 1.2 0.0 .8 

SElTTU: .5 1.11 1.1t 2.8 .1 .9 0.0 .5 
HASHH1GT'lN.nr: .6 1.e 1.0 2.5 .1 1.1 0.0 .7 

.. 
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FIXED SURFACE 

TILT ANGLE -7<; 0 A ZIl1UTH ANGLE 1,5 0 
~. 

---------------------------------------------------------------------------
SPRING SUHHE'I:! FALL WVH~" 
P".A,l1! (J,.J,A! IS,O,NI ([I,J,n 
0 T n T 0 T r) f 

-----------------------------~---------------------------------------------

A L IJLJntJERQUE 1.6 2,9 2.2 J,It .1 1.6 .2 1.0 
AI>PAL ACHIC'OLA 1.4 2'.6 1.6 3.~ .6 106 .2 1.1 
BY~''''PCK 1.1 2.2 1.9 3.2 .It 1.1 .1 .6 

BLUE HILL .8 2.0 1.2 2.6 .l 1.1 .1 .7 
B~~TON .8 2.0 1.3 2.7 .3 1.1 .1 .7 
MIIIIN'WILLE 1.1 2.E> 1.'l 3.3 .5 1.1 .2 1.2 

CAPE HA HER A <; 1.5 2.8 1.'l '1.3 .6 1.5 .2 .9 
eA 'I[ ROU .'9 2.1 1.J 2.7 .3 1.0 .1 .6 
CHARLESTON 1.1 2.4 1.3 2.11 .It 1. It .1 • q 

COLU,",'" I A 1.0 2.2 1.8 l.l .r. 1.3 .1 .~ 

OOOr.E CTT'!' 1.1 2.5 2.0 3.2 • 6 1 ... .2 .1\ 
EL p 11'<;0 1.9 3.0 2.3 l,r. .7 1.1 .3 1.1 

ELY 1.4 2.6 2.0 "."! .6 1." .1 , ~ 
F '1 '!T IIORTH 1.3 2.6 2.0 J.J ,6 1.6 .2 1.~ 
G'!EAT FALLS .11 2.1 1.1\ 2.~ .3 1. J 0.0 .6 

LAKE CHAPLES 1.1 2.5 1." 2.9 ... 1.6 .2 1.1 
MAnr~ON 1.1 2.4 1.7 3.1 .3 1.1 .1 .7 
MEOI'"O"O 1.0 2.3 2.1 3.3 .1, 103 • 1 .r 
MUMI 1.r. 2.7 1.? 2.Q .& 1.1 .J 1.4 
NASHVtllE 1.0 2.2 1.4 2.9 ... 1.3 .1 . ~ 
NEil YORK . ~ 2. 0 1.1 2.5 • 3 1.2 .1 .7 

O""HII 1.2 2.4 1.11 3.2 .,. 1.3 .1 .8 
PHOEN1X 1.~ 2.Q 2.3 '.5 .6 1.5 .2 1.0 
SANTa MAPIA 1.8 3.0 2.1 3.'1 .7 1. '" .2 .q 

SEUTLE .'1 2.2 2.0 J.3 .3 1. a 0.0 .~ 
WASIiINGTON,OC .9 2.2 1 ... 2.11 ./0 1.J .1 .8 

.-
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fTXEO SURFACE 

TIlt ANGLE -7~ 0 AZIMUTH ANGLE 60 0 

--------------------------------------------------------------------------- .-
SPRING SUI4"'1::R FALL WINT1::P 
(M,A.I'I' (J.J.A' (S,Il,NI 10, J. n 
0 T 0 T 0 T [l T 

--1------------------------------------------__________ --------------------

AL lIU QIJEPflUE 2.2 1." l.7 J.q 1.2 ;>.1 .6 1." 
APP~t. ACHTCOt.A 1.8 3.0 1.9 :J.3 1.0 2.0 .0 1.5 
AT SI1I1'I>C K 1.5 2.7 2.1t 1.7 .7 1 ... .3 . ~ 
BLItE HILL 1.2 2." 1.r; 1.0 .f> 1." .3 .9 
ROST !IN 1.2 2.3 1.6 1.0 .0 1 ... .2 .8 
B~OWN~VILLE 1 ... 2.9 2.2 3.6 .8 2.1 . .. 1. It· 

CAPE HATTE"AS ?o 3.3 2.3 l.7 1.0 1. " .5 1.2 
CARlllnu 1.3 2.5 1.7 3.1 .5 1.2 .2 .5 
CI1A~l"STnN 1. <; 2.7 1.5 3.0 • 1 1.8 ... 1.2 

C ot.u 1'1 II IA 1 ... 2.6 2.2 3.fl .8 1.1 .3 1.0 
[lOOG E CITY 1.8 3.0 2.5 3.7 1.1 1.9 .5 1.2 
EL pa~n l.5 3.6 2.1 3.11 1.3 2.2 .1 1.5 

EL Y 1.9 3.2 2.4 3.7 1.1 1.9 .It 1.1 
FO~T WORTH 1.1 3.0 2.3 3.7 1.0 2.0 .5 1.3 
GPEH FALLS 1.2 '-.4 2.0 3.3 .5 1.3 .2 .7 

LUtE CHAPLES 1.4 2.9 1.6 ~.1 • 8 1.'} ... 1.3 
I'IAOISON 1.5 2.8 2.2 3.6 .6 1." .1 .9 
MEnFO"'O 1.r. 2;7 2.7 l.B .7 1.6 .2 .6 

MIll"! 1.7 3.1 1.1 3.2 .9 2.1 .7 1.7 
tu~V!t.LE 1.3 2.6 1.7 3.2 .7 1.0 .3 1.0 
NEW Yn~K 1.1 2.3 1 ... 2.8 .0 1.4 .3 .9 

1'1" AI1 A 1.& 2.8 2.2 3.& .8 1.& .It 1.0 
PI11l:: N I X 2.4 3.5 2.7 3.9 1.1 2.0 .6 1.4 
SAMra MAptA 2.4 3.6 3.2 4." 1.2 2.1 .5 1.2 

SEATnE 1.2 2.5 2.5 3.8 .5 1.3 .1 .6 
Wl<;I1!>1GTON,nC 1.~ 2.5 1.7 3.2 .7 1.& .3 1.0 

". 
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FaEO SU~FACE 

TILl ANGLf: -75 0 UI14UTH A"GlE 15 0 
~. 

--,-------------------------------------------------.. ------.--.-.-.~--~-.~ 
SPRINr; SU'11'!E~ nu, WtlHER 
"".A.HI (J.J.Al IS. 0, III fO. J. n 
0 l 0 f 0 T D l 

-------------------------------------------------.--------.---------~-----. 

AL !lUQtlERQU£ 2.1 1.9 3.0 1<.2 1.1I 2.7 1.2 t.9 
Ai>PA L A CHTC'OL A 2.1 3.4 2.1 3.S 1.5 2.5 1.~ 1.'J 
IlIS'1A'PCK 2.0 3.1 2.'J ".1 1.1 1. & ,I) 1.2 

BLUE \'IILL 1.5 2.7 1.8 3.2 ,9 1.7 .6 1.2 
!lOSrON 1.5 2.7 1.9 1.3 .'1 1.1 .5 1.1 
Il~O"'l>1SVILLE 1.6 3.1 2." 3.8 1.2 2.1+ .7 l.r 

CAPE l'IATT£PAS ? .. 1.7 2.1 ... 0 1.15 2.~ .9 1.6 
CARltlOU 1.'" 2.9 2.0 3." ,7 1.5 .5 1.1 
CI-IA~l:~STO"l 1.8 1.1 1.7 3.2 1.1 e.1 .7 1.5 

Cl)lU!'I!lIA 1.1 2.'3 2.5 1.9 1.2 2.1 .Ii 1.3 
OOOG( CHI' 2.2 3 ... 2.'3 ... 1 1.6 2.5 1. Q 1.& 
EL PASO 3.0 ".1 3.0 10.1 1.11 2.' 1.3 2.1 

ELY 2 ... 3.6 2.11 ".1 1.7 2.5 .'1 1.6 
FOllr WORTH 2.1 3.3 2.0; 3.9 1.1< 2.ft .9 1.1 
G~EAT FALLS 1.& 2.8 2." 3.7 .9 1.6 .It 1.0 

LUE CHAPLES i.7 3.1 1.3 3.3 t,l 2. J .7 i.E> 
Io!AOISl'!N 1.9 3.2 2.S 3.'3 1.0 1.8 .7 1.3 

, HEOF1:H~n 1.8 3.1 '1.1 It.3 1.1 2.0 .3 1.0 

MU"! 2.0 ~.~ 1.9 3.3 1.3 2,.5 1.2 2.2 
NASI-IV!LLE 1.6 ?.9 1.'! 3.5 t.a 2.0 .f> 1.3 
W,II Yl'!RK 1 ... 2'.6 1.6 3.1 .9 1.7 .5 1.2 

O .. Al1a 1.Q 3.2 2.& ... 0 t.2 2.1 .7 1.10 
PHOEHTX 2.Q ~.q 3.0 ".2 1.1'> Z.5 1.1 1.'1 
SAMTA' HAPIA 2.9 ... 1 3.1\ ".6 1.8 2.7 .9 1.7 

SEaTTlE 1.6 2.'! 2.Q ".2 .7 1.5 .2 .7 
WA9I1INGTON.0I; 1.6 2.'1 2.0 3.5 1.0 2.0 01'> 1.3 

.' 
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FIXED SURFA!:£ 

TILT ANGLE -75 0 AZIMUTH ANt;LE 90 n 

------------.--------------------------------------------------------------
S,"" T HG ,UMMER FALL 111'1 T1'1> 
(M,A~MI fJ,J,Al (S,O,NI fO,J,FI 
0 T n T 0 r 0 T 

--~-------------------------~----------~------------------------.----------

ALRllQtlEROllE 3.1 ,. . ., 3." 4.4 2.4 3.3 1.8 2.E> 
AP!>.L~CHlc"OLA 2." 3.6 2.3 l.6 1.9 3.0 1.5 2.4 
RISMAI>CK 2.4 1.5 3.2 4.5 1.6 2.3 1.1 1.6 

[lLtJE HILL 1.8 3.0 2.U 3." 1.2 2.1 .'1 1.6 
fHlSTON 1.!! 2.9 2.1 3.5 1.2 2.0 .8 1.4 
R~OI"'SVIlLE 1.~ 3.3 2.5 3.9 1.5 2.1 1.0 2. a" 

CA !>E HAfT!;,!!AS 2.8 4.0 2.9 It.2 1.9 2.9 1.4 2.1 
CARIBOU 2.0 3.2 2.3 3.6 1.0 1.S .'l 1." 
CHARLfSTO"1 2.1 3.3 1.'1 3.3 1.5 2.5 101 1.'l 

COLllMt'TA 2.0 3.2 2."1' 4.1 1.1 2.5 1.0 1.7 
nnOGE CITY 2.6 3.8 J.1 ... J 2.2 ~.o 1.5 2.2 
EL f>A~O 3." 4.5 3.2 4.3 2." :!.3 t.9 2.1 

ELY 2.8 10.0 3.1 ".4 ?2 3.0 t.,. 2.1 
FORT WO!!TIt 2.3 3.6 2.8 ".1 1.'1 2.9 1.3 2.1 
G~E.T FAlL"S 1.'1 3.2 2.7 ".0 1.3 2.3 .1 1.3 

LAKE rHARlES 1.9 3.o! 1.'1 3." 1.10 2.6 101 2.0 
MA 01 S·(1N 2.3 3.6 2.e 4.2 1.4 2.2 1.1 1.1 
MEor 0"0 2.1 3.4 3.4 4.6 1.5 2. ,. .6 1.2 

Mu~t 2. " 3.6 1.'1 3." 1.7 2.'1 1.1 2.7 
NASl1vtLLE 1.9 3.1 2.1 ".6 1." 2.3 .9 1.E> 
NEil YORK 1.6 2.'1 1.11 l.l 1.2 2.1 .8 1.5 

OMIVU 2.2 3.r; 2.'1 ".2 1.7 2.5 1.2 1.11 
Pf40EIHX 3.3 ".3 3.2 ".10 2.1 3.1 1.7 2.5 
s.,.ra "'ARIA 3.3 4.5 3.'1 5.1 Z.It 3.5 1.,. 2.2 

SEaTTLE 1. 'I 3.2 3.2 10.6 1.0 1.8 .,. .'1 
IIA SI1ING TON, 0(1 1.'1 3.2 2.2 3.7 t.4 2.3 1.0 1.7 

". 
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FI XEO SU~FAG£ 

~- TILT ANGLE -'lO 0 Ul'tUTH ANGL: -!JO n 

------------------------------------.--------------------------------------
SPRING SU,",I'IER FALL Wli'lTE" 
'!'I,A,MI fJ,.J, A1 'S, O. I'll CD,J,F' 
0 T 0 T 0 T a ,. 

--~---------------------------------------.----------- ---------------------

aLBlJ!lt1E~aUE 2.8 3.'l 3.0 ... 1 2.1 2.'l 1.~ 2.2 
."P_L ACHICOU 1.8 2.9 1.9 3.1 1.5 2.5 1.1 1.9 
flIS'1."CK 2.1 3.2 2.6 3.11 1.6 2.2 t.O 1." 

flLUE ~ILL 1.6 2.7 1.5 ?II 1.1 1.!J .8 1." 
BOSH,)"! 1.6 '2 9 1 1.7 3.0 1.0 1.8 .7 1.2 
BRO~N"'VILLE 1.3 2.7 2.Q 3,3 1.5 2.& ,9 1.8 

CAPE ~ATTERAS 2.0 3.1 2.1 1." 1.5 2." 1.1 1.8 
CUIPnu 1·.8 3.0 1.ft 3.0 .'l 1. & .9 1.4 
r.~AUI'STnN 1.7 2.9 1.7 3.0 1.3 2.3 .'l 1.7 

COLUHPIA 1.6 2.7 1.'l ~.2 1.2 2.0 .~ 1." 
OOOGf CIT\' t.1l 3.0 2.2 3.3 1.7 2." 1.2 t.e 
EL PftSO 2.g J.'l 2.' 3.8 2.0 2.'l 107 2.4 

flY 2.& 3.8 3.1 4.3 2.0 2.8 1.3 1.9 
FO"!T WOPTH 1.6 2.8 2.1 3.3 1.4 20J 1.0 1.~ 
G~EAT FALLS t.'! J.e 2.5 3.7 1.2 1. 'l .f> 1.1 

LAICE CHULES 1.6 2.'l 1.~ "'I'a2 1.3 2 ... .8 1.6 
"'AnrSON 1.9 3.1 2.J 1.& 1.3 2.0 .'l 1.5 

. "'EOFOl>1l 1.5 2.7 2.5 3.0 1.0 1.8 .3 .9 

"'U'1T 1.9 3.1 1.9 3.2 1.5 2.0 1." 2.~ 

NAS~VILLE 1.5 2.7 1.1 3.1 1.2 2.1 .7 1." 
N~M yORK 1.4 2.5 1.3 2.6 1.0 1. ~ .5 1.1 

MA~A 1.~ 1.0 2.0 3.~ 1.3 2.1 1.0 1.6 
PIlOENTX 2.7 ~.7 2." 3.5 1.a 2.6 1.3 ?o 
sura MA~rA 2.0 3.1 1.0 2.7 1.4 2.2 1.1 1.6 

SE liTTLE 1.2 2.4 1.'! '!.1 .7 1.5 .3 .8 
HASI1INGTON.nc 1.5 2.7 1.6 2.'! 1.1 1.Q .ft 1.4 

+ 
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FI1(ED SURFACE 

TILT ANGLE -90 !l AZrl4UTH ~Nr,LE -15 0 

------------~----------------------------------------------------.--------SPRING SU''''! el> HLL ~rH"FI> 
(14.A.141 (J,J,A' (S. O. NI (I).J.F, 
0 T !l T D T D T 

---------------------------------------------------------------------------
AL!llJOUEIl!OUE 2.~ 3.5 2.8 J.'l 1.5 2.3 1.0 1.6 
AF'PALaCHICDL~ 1.5 2.7 1.11 :J.O 1.1 2.1 .7 1.5 
flISl4ll>r.K 1.1 2.e 2 ... J.5 1.1 1.8 .5 1.0 

BLUE "ILL 1.3 2.4 1.3 2.7 .8 1.6 .5 1.0 
IlOSTON 1.3 2." 1.5 2.8 .7 1.5 .4 .9 
MOWIISVILLE 1.2 2.6 2.0 ~.3 1.2 2.5 .6 1.6' 

caPE HATTERAS 1.7 2.8 2.0 3.2 1.1 1.9 .6 1.4 
r.~Rr!lOU 1.5 2.6 1.5 2.8 .7 1." .5 1.0 
C~A::tLESTDN 1.5 2.6 1.6 2.9 1.0 t.g .6 1.~ 

COLIJ"'''tA 1.3 2." 1.7 3.n .'1 1.6 .5 1.1 
DODGE CITy 1.1\ 2.7 2.0 3.1 1.2 2.0 .7 1.3 
fL 1'4<;0 2.5 3.6 2.& 3.& 1.5 2 ... 1.1 1.8 

ELY 2.~ 3." 2.9 ".1 1.5 2.2 .8 1 ... 
FORT WORTH 1.4 2.5 1.9 3.2 1.0 1.9 .7 1." 
GI>EH FALLS 1.5 2.7 2.2 3 ... .8 1. <; .3 .8 

L lICE CHAIl!LES 1.1t 2.7 1.1' 3.1 1.0 2.1 .5 1.3 
"'~ or <;'!'IN 1.6 2.11 2.1 3.4 .9 1. " .5 1.1 
MEDFltl>!l 1.2 2.4 2.3 3.3 .7 1.5 .2 . ~ 
MIAMI 1.1 2.9 1.8 3.1 1.2 2.1 1.0 1.9 
NASHVTlLF 1.3 2.5 1.5 2.9 .9 1.8 .5 1.1 
NEil YORK 1.1 2.2 1.1 2.5 .7 1.5 .3 .9 

014 aM. 1.5 2.1 1.8 3.1 .'1 1.1 .& 1.2 
PHOENIX 2.1t 3.1t 2.2 3.3 1.3 2.1 '.8 1.5 
SAMra "!ARIA 1.1 2.8 1 ... 2.5 .9 1.8 .7 1." 

SE_TTLE 1.0 2.2 1.6 2.9 .5 1.2 .2 .7 
WASHnIGTON,On 1.3 2.4 1.4 2.7 .11 1.6 .5 1.1 

.. 

" 
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· . F!)('EO SUPFACE 

TILT ANGLE -qa 0 A ZJMUTH ANGLE -60 0 
': 

---------------------------------.---------------------._-----.------------
S"~INr. SU"l'I'E~ FALL MYHrEIl' 
IM,A,HI (J • ."Al IS. O. NI (O''',Fl 
0 T 0 f 0 T 0 T 

---------------------------------------------------.----.-~----.--------.--

ALllUI1UERQUE 1.9 3.1 2.4 3.'3 1.0 1.11 .5 1.2 
A~l'~UCHlr;OLA 1.2 2.4 1.6 2.8 .7 1. r .3 1.~ 
!lIS'1'-!>CK 1.3 2.4 2.0 3.2 .7 1." .2 ." 
RL lJE ~ILL 1.0 2.1 1.1 2.0; .s 1.S .2 .11 
[10ST01-1 1.0 2.1 1.3 2.6 .5 1. ! .2 .7 
SQOWN<;VILLE 1.0 2.4 1.11 1.1 .ll t.g ... 1.3 

CAl'E HATTE1>AS 1.3 2.0; 1.7 2.9 .7 1.6 .3 1.e 
CARIAOU 1~ 1 2.3 1.~ 2.5 ... 1.1 .2 .7 
CI1A~L£ST()N 1.2 ~.3 1 ... 2.7 .r. 1.5 .3 1.0 

r. 0 LlJ to! 1\ IA 1.0 2.1 1.4 2.7 .s 1.3 .2 .8 
aaOGE CITY 1.2 2. ! 1.1 2.8 .8 1.5 .3 .9 
fL ~~<;o 2.1 3.1 2.3 3.3 1.0 1.9 .6 1.3 

ELY 1.8 2.'3 2.~ 3.1 .9 1 • ., ... 1.0 
FORT HORTH 1.1 2.3 1." 2.9 .7 1.& .3 1.1 
G~"AT FALLS 1.2 2.3 1.'3 3.0 .5 1.2 .1 .6 

LUtE CHARLES 1.1 2.4 1.5 2.'3 .7 1. r .3 1.1 
"'A OIS 01-1 t.2 2.4 1.1 3.0 .6 1.3 .2 .8 
MEOFO!>O .9 2.1 1 .'3 3.0 .5 1.3 .1 .7 

MIAMI 1.10 2.6 1.6 3.0 .8 1. 'I .r. 1.S 
NA'>~VnLE 1.0 2.~ 1.3 2.7 .r. 1." .2 .9 
NEW YO!>K .9 2.0 .'3 2.1 ... 1.~ .1 .7 

O~MA' 1.2 2.10 1.5 2.8 .r. 1 ... .3 .9 
PfiOEMTX 1.Q z.q 1.Q 3.0 .11 1.7 ... 1.1 
~~~TA MAPtA 1.3 2.4 1.2 2.3 .0 1." .3 1.0 

So lTTLE .~ 1.g 1." 2.0 .3 1.0 .1 . .., 
WA'iflJNr.TON.IlC 1.0 2.1 1 .2 2.5 .5 1.3 .2 .~ 

.' 
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FIXED SU~F'AeE 

TILT ANGLE -'10 D AlII'IUTH ANGLE -105 n 

--~-----------------------~------------------------------------------.-----
'.' 

SPPtNG SUI'I"'ER FUL HINTEI> 
(M,A.I'Il (J • ."Al (S,O,N' (I),J.n 
0 T 0 T n T D , 

--~------------------------------------------------------------------------

AL 1l1lflUE"!lIJE 1." 2.5 1.9 3.0 .5 1. It .2 .8 
A !>PAL 8CHYCOLA • "1 2.1 1.3 2.5 ... 1.3 .1 .9 
RYSIU"CK • tl 2.0 1.~ 2.7 ... 1.1 .1 .6 

BL IJE HILL .7 1.8 .~ 2.2 .3 1.0 .1 .f> 
l1aST ON .7 1.8 1 .0 2.3 .2 1.0 0.0 .6 
BROIHf<;VlllE .8 ~.1 1.~ 2.8 .5 1. " .1 1.1 

CAPE ~ATTEIUS .tl 2. 1 1.3 2.6 .4 1.2 .1 • R 
CARIB'lU .A 1.9 .9 2.2 .2 .9 .1 .6 
CHftUFSTON .8 2.0 1.1 2 ... .1 1.2 .1 .~ 

COlll"'''Y A .7 1.!! 1.1 2." .3 1.1 .1 .7 
nonGI'" eIn • '1 2.0 1 .3 2.4 ... 1.~ .1 .r 
EL P.-;O 1.5 2.e; 1.8 2.'! .6 1.10 .2 .'l 

ELY 1.3 2.4 2.0 3.1 .5 1.2 .1 .11 
FI1RT ·1I/0RfH .8 1.9 1.3 2.6 .4 1 • .3 .1 . ~ 
G~I'"AT FAll<; .8 1.9 1.4 2.6 .3 1.0 0.0 .5 

LAKE CHARLES • R 2.1 1.2 2.6 .4 1.5 .1 .9 
"'A OrSt'lN .9 2.1 1.3 2.6 .3 1.0 .l. .6 
MEO"URO .6 1. ~ 1." 2.5 .2 1.0 0.0 .6 

MT.~T 1.0 2.3 1.~ 2.7 .5 1. ~ .2 1.2 
NASHV~LlF • 7 1.'! 1.0 2 ... .3 1.2 .1 .7 
NE If YORK .6 1.7 .r 2.0 .2 1.0 0.0 .6 

o ~ Aft ~ .9 ~.o 1.2 2.4 .3 1.1 .1 .7 
PHOEHTX 1." 2.4 1.6 2.7 ... 1.3 .1 .9 
SANTA· MAPIA .'! 2.0 .9 2.0 .3 1.1 .1 .8 

SEATTLE .~ 1." 1.0 2.3 • 2 .9 o. a .5 
WnS'fINGTON.Or: .7 1.8 .'1 2.2 .2 1.1 .1 .7 

.. 

.. 
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,'. 
FIXm SURFACE 

TtLT ANGLE -gO 0 A 7THllTH ANGLE -10 n 
'. --1------------------------___________________________ ---------------------

SPP!f,lG SUHMER FUL HIt-ITER 
(H, A,M' IJ,J,AI (S, 0, NI to.J.n 
0 T !l T !J T 0 T 

---------------------------------------------------------------------------

A L RU Q-llERQlJE .'l 2.0 1.~ ~.4 .2 1. D o.a .7 
APPU aCHICOLA .5 1.7 .'l 2.2 .2 1.1 0.0 . ~ 
AISI1I1PCK .5 1.6 1.1 2.2 .1 .8 0.0 .~ 

BLUE lollLL ... 1.5 .S t.'! .1 .9 o.m .6 
ROSTON ... 1.~ .r, 1.'! .1 .~ 0.0 .6 
AQOI4 N"'V ILLE .5 1.'1 1.1 2.r, .2 1.3 0.0 '1.0 

CA J>E IUTTERA~ .5 1.1 .9 ~.1 .1 1.0 0.0 .7 
CARIBOU .r, 1.6 .6 1.'l • 1 .8 D.a • <; 
C~lUfSTON .s 1.7 .1' 2.1 .1 1.0 0.0 .7 

CnUJHBI A .r, 1.5 .7 2.0 .1 .9 0.0 .5 
oon~E CITY .5 1.6 . ,~ 2.0 .1 .'l D.D .6 
EL i>ASO .'l 2.0 1.~ 2.3 .2 1.1 0.0 .7 

ELY .8 1.g 1.3 2.5 .2 .'1 0.0 .7 
FlIRT 'WO"T~ .5 1.6 .'1 2.1 .1 1. il O.D .7 
GREAT FALLS .5 1.6 1.0 2.1 .1 .8 0.0 .5 

U1I:E CHAPLES .5 1.6 .9 2.3 .2 1.2 n.o --. -~--
HAOISON .5 1.7 .'l 2.2 .1 .8 0.0 .6 
MEO~O"O .3 1.0 .'l 2.0 .1 .9 0.0 .F, 

"lAM t .F, 1.9 1.0 2.3 .2 1.3 0.0 1.0 
NASMVILLf. .r. 1.6 .7 2.1 .1 1.0 lI.O .7 
NEW YORK .3 1.4 .4 1.8 ' . .1 .9 0.0 .6 

OMMa .5 1.7 .~ 2.0 .1 .9 0.0 .6 
P~OEM IX .9 1.'l 1.1 2.2 .2 1.G D. a .7 
SAloIT ~ "A~rA .<; 1.6 .f> 1.7 .1 .9 0.0 .7 

So arnE .3 1.5 .7 2.0 .1 .~ 0.0 .~ 
WA<;MINGTON.OI) .4 1.S .6 t.'l .1 .~ 0.0 .6 

.' 
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FIXED SU~FACE .- , 

TILT ANGLE -'lO n AZP4UTH ANGLE -15 {I 

.' ---------.---------------------------.----------------------.--------------
SPPING SU"'"~R FALL WHITf.!> 
(M.A,,",, CJ,.J,AI (S.O.NI (O.J,FI 
0 T 0 T D T n T 

--~------------------------------------------------------------------------

ALIlUnUEPIlUE ... 1.5 .1\ 1.'! m.o .9 0.0 .7 
A PPU AC H reOLA .2 1." .5 1.6 B.O 1.0 B.B • 1\ 
BI C;IUPCK .~ 1.3 .1 1.'! D.D .r D.a .5 

RLlfE "'ILL • Z 1.3 .3 1.0 0.0 .s 0.0 .6 
BIlSTON .2 1.3 .3 1.1 0.0 .s o. u ,6 
R~OWtl<;VILl'" • 2 1.6 .0 1.9 0.0 1.2 0.0 • '! . 

CAPE tUTTERAS .2 1 ... .5 1.1 0.0 .9 a.o .7 
CARIlIllU .2 1.3 ... 1.6 0.0 .7 0.0 .5 
CHULESTON .2 1." .r. 1.1\ 0.0 1.0 0.0 .1 

C('IlIJHR!A .2 1.3 ... 1.1 0.0 .8 0.0 .6 
n('l!)GE CITY .2 1.3 .5 1.6 0.0 • e 0.0 .6 
EL pa'so ... 1.5 . ., 1.6 0.0 .9 0.0 .7 

EL Y .3 1.5 .6 1.'! o • 0 .8 0.0 .7 
FORT w('l1>n~ .2 1 ... .c; 1." D.D .9 0.0 .7 
r;~EA T FAllS .2 1.3 .f> 1.7 0.0 .7 0.0 .5 

L AItE CHAPlES .~ 1.5 .5 1.'! 0.0 1.1 a.o .8 
HAmSON .2 1 ... .5 1.8 B.O .7 0.0 .6 
HEOFoo{l .1 1 ... .5 1.6 O. G . ~ 0.0 .6 

MUMI .3 1.6 .6 1.9 0.0 1.1 0.0 .9 
NASHVTllE • 2 1 ... ... 1.7 O.G .9 0.0 .7 
NEN YORK .1 1.3 .~ 1.6 0.0 .s 0.0 .6 

"'''IAHII .2 1." ... 1.7 0.0 .8 0.0 .6 
PHOENIX .It 1 ... .6 1.7 0.0 .9 0.0 .7 
SANTA MAPIA .2 1.3 . ~ 1. .. G.D .8 n.o .7 

SE_ntE .1 1.3 .C; 1.1 0.0 .7 n.o .5 
WA 'iii I NGTMI ,!IC' .2 1.3 .3 1.6 o. a .9 0.0 .6 

'. 
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, -. 
F!X£O SU~FACE 

TILT ANGLE - <10 n " ZIMUTH ANGLE , 
" '. 

-------.-. -- -- -------------------------------------------- ----- ..... ----...... ---
SP!!HIG SUM!'!E'" HLL WINTE~ 
(11, A,l1l (J,J,Al (S,O,NI (IJ,J.n 
l) T I) T 11 f 0 T 

--~---------------------------------------------.----~.-----~---~--~ ... ---.. ~ 
A L Bllll'UE POllE .2 1.3 ... 1.5 0.0 .S 0.0 .. ., 
AOPALACHTCOlA .1 1.3 .~ 1.e; 0.0 .'1 0.0 ,6 
BIS"II"'CI( • 1 1.2 .5 1,1' 0.0 .r D.n .5 

RLlIE HIll .1 1.2 .2 1.5 0.0 • s 0.0 .6 
B()STn~1 .1 1.2 .2 1.5 0,0 ,8 D.ll .Ii 
llo0WN"3VILlE .1 1.5 .4 1.1 0.0 1.1 D.O .'l 

C A<>E HATTEQAS .1 1.1 .3 1.e; 0.0 .9 0.0 .1 
CII~tROU .1 1.2 .J 1.5 0.0 .1 0.0 .5 
CHAll!lfSTO"l .1 1.2 .2 1.6 '.0 .'1 0.0 .1 

r.ClLJ!'!l'ltA .1 1.2 .3 1.5 0.0 .~ O.D .6 
Don:; E CITY .1 1.2 .3 1 ... 0.0 .~ 0.0 .6 
fL !> ~'<;O .2 1.2 ... 1.5 0.0 .8 0.0 .7 

ELY .2 1.~ ... 1.6 0.0 .7 0.0 .1 
FO"T WORTH • 1 1.3 .3 1.5 0.0 .9 0.0 .7 
G"EH FALl'S .1 1.2 .It 1.5 0.0 .7 0.0 .5 

L liKE (,:HAQU'S .1 1." .~ 1.1 0.0 1.1 0.0 .e 
~AO!snN .1 1.3 .J 1.6 0.0 .7 0.0 .6 
~E!lFn"l) .1 1.3 .3 1./0 0.0 .~ 0.0 .6 

141 AM t .1 1." .3 1.7 O.il 1.1 0.0 .9 
~IASHVTllE .1 1.2 .2 1.0 D.G .9 0.0 .1 
!lEW Y ('PI( .1 1.2 .1 1.5 1I.D .8 o.D .6 

O~ ftf1. .1 1.3 .~ t.5 D.O .s 0.0 .f; 

P~O~'HX .2 t • 2 ... 1.<; 0.0 .'1 0.0 .7 
SUU ~A~rA .1 t.? .3 t." 0.0 .8 0.0 .7 

So:ftTT1.E .1 1.:! ... 1.1 0.0 .1 n.o .5 
WAs,~rNGTO~.OC .1 1.2 .2 1.5 0.0 .8 0.0 .0 

.' 
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f"IXfO SU"~ACE 
.. ' , 

TIll ANGLE -qO II AZ!HlHH ANGLE 15 0 
: 

" ----------------------------------------------------------------.----------
SPIHt.lG SUH"'E~ FALL HI~Tt" 
(M.A.HI (J,J,A) (S.O,NI (II,J,n 
0 T II T 0 T II f 

---------------------------------------------------------------------------
At IJll !)uE"DUE .~ 1." .6 1.7 0.0 .9 0.0 .7 
A!'PH ,"CHIC'OlA .2 1." ... 1.7 D.D 1. a 0.0 .8 
RISHl"CK .2 1.3 .7 1.8 0.0 .7 o.a .5 

RU'E "'Ill .1 1.3 .3 1.6 0.0 .8 0.0 .6 
MSTON .2 1.? .3 1.6 0.0 • 8 0.0 .6 
R~OIlN~VlllE .2 1.6 .6 1.9 O.D 1.2 0.0 • q . 

CAPE "'A TTERAS .3 1. <; .5 1.1 0.0 .'1 0.0 .7 
CA"ISOU .2 1.3 ... 1.7 o. a .7 0.0 .5 
CHA~lFSTON .2 1.3 .3 1.1 0.0 1.0 0.0 .1 

COllJ'''n A .2 1.1 .5 1.1 0.0 .s 0.0 .6 
nOOGE CITY .2 1.3 .5 1.1 0.0 .8 0.0 .6 
EL P,"~O ... 1." .6 1.1i 0.0 .'1 0.0 .1 

f'L Y • 3 1 ... .6 1.8 0.0 .8 0.0 .1 
r'RT lImnH • 2 1 ... .6 1.8 O.G .9 0.0 .1 
G~I;'H rAllS .2 1.3 .5 1.7 0.0 .7 0.0 .5 

LAIeE CHAPLES .2 1.5 .It 1.11 0.0 1.1 0.0 .11 
"'AflISON • 2 1." .It 1.'" 0.0 .7 o .Il' .6 
MEOFOPO .2 1." .6 1.& D. a .8 0.0 .6 

MI 1\" I .3 1.5 ... 1.1 0.0 1.1 0.0 .9 
NAS~VTlLE .2 1.3 .It 1.1 0.0 .9 0.0 .7 
NEW YORK .1 1.3 . ~ 1.1i 0.0 .8 0.0 .6 

O"A~A .~ 1." .5 1.7 0.0 .11 0.0 .Ii 
PHOENIX .3 1.3 .6 1.7 0.0 .'1 0.0 .7 
SA>lU' "'APIA ... 1,5 .7 1.8 0.0 .8 0.0 .. r 

SEATTLE .2 1.r. .1 1.9 0.0 .r 0.0 .5 
WASHIIliGTON,nC .2 1.3 .3 1.7 D.a .9 0.0 .6 

.. 

" 
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I'I XFn SURFACE 

ftU ANGLE -go 0 A ZIHUTH ANGLE 3D n 
'-

--~------------------------------------------------------------------------SPRING SLJH"I'~ FALL WINTEl' 
(M,A,H1 (J.J,AI «S. n, I'll (1),J,Fl 
0 T 11 T n T 0 T 

--~--------------------------------------------------- ---------------------

A L RIJQUERI'lUf .1 1.8 1.0 2.1 .2 1. a 0.0 .1 
APPAUCHICOLAi .6 1.1 .~ 2.0 .1 1.1 O. a .6 
IHS .... RCK .5 1.6 1.0 2.2 • 1 .5 0.0 .5 

BLUE HTtL .3 1.4 .6 1.g .1 .8 0.0 .6 
AOSTtm • . 1 1 ... .El 1.9 .1 .6 0.0 .6 
11 ~OIlN<;V ILL'E .5 1.8 .9 2.2 .1 1.3 0.0 '1.0 

CAPE HATTERAS .6 1.~ .'l ".1 .1 1.0 0.0 .1 
CARIB(1U .r. 1.5 .1 2.0 .1 ., 0.0 .5 
CH II~L fS TO 1'>1 .r. 1.6 .6 2.0 .1 1.0 0.0 .1 

COLllH!>!A .4 1.6 .9 2.1 .1 .'l 0.0 .6 
nOOGf CITY .6 1.7 1.0 2.1 .2 .9 0.0 . ., 
FL PI\~O .8 1.11 1.1 2.1 .2 1.0 0.0 .7 

FLY .6 1.8 1.0 2.2 .2 .9 a.o .7 
FORT WORTH .5 1.1 1.0 2.2 .1 1.1 0.0 .7 
G~nT FALLS ... 1.5 .11 1.9 • 1 .8 0.0 .5 

LAICE CHARLES .5 1.A .7 2.1 .1 1.2 0.0 .6 
MAnIsoN .5 1.7 .~ 2.1 .1 .8 o.a .El 
'1EOFORO .ft 1.6 1.0 2.1 .1 .'l 0.0 .f> 

MU~T .6 1.9 " 2.0 .1 1.2 0.0 1.0 
NASHVILLE .ft 1.6 .El 2.0 .1 1.0 0.0 .7 
Nfl! Y!'lRK .3 1." .5 1.~ .1 .9 0.0 .6 

O"'M.' .5 1.7 .g 2.1 .1 .9 0.0 • r, 
PH'lENIX .8 1.e 1.1 2.2 .1 1.0 0.0 .7 
SANTA HARIA .11 1.9 1.~ 2." .2 1.0 O.B .7 

SEnnE .4 1.6 1.0 2.:! .1 .s 0.0 .r; 
HA'5~TNGTON.OC .4 1.5 .€> 2.0 .1 .q 0.0 .6 

." 
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nXEO SURFACE .~ 

TILT ANGLE -'10 !) UIMIJTH ANGLE itS I) 

-----------------------------------------------------------------------------
SPRING SUM .. ER FALL HI'HEI? 
IM.A."" (J •• J.At (S •. !l.N' ID.J."" 
!) T !) T n r 0 T 

------------------------------------------------------------------.--------
~ L lIIJ t1UEllIlUE 1.2 2.3 1.5 2.6 .5 1.3 .1 .A 
AI>PAl~CHTCOt.A .'l 2.1 1.1 2." .o, 1.3 .1 1.0 
BfSM,oCK .8 1 • .q 1.5 2.7 .3 .9 .1 .6 

IllOE HIll .6 1.7 .8 2.2 .2 1. a .1 .6 
ROSTON .6 1.7 .'1 2.2 .2 1. a 0.0 .6 
"~OlfN<;VILLE .7 2.1 1.] 2.6 .3 105 .1 1.0 

r. A 0'0 l-1A TTEIlA S 1.0 2.2 1.1 2.6 ... 1.2 .1 .8 
CUIIlOU .7 1.8 1.0 2.3 .2 .9 O.D .5 
CH ARl E STnN .7 1.9 .9 2.2 .] 1.2 .1 .A 

COUlI'IIlU .7 1.8 1.3 2.5 .3 1.1 .1 .1 
nOOGE CITY • 9 2.0 1 ... 2.6 ... 1.2 .1 .1 
EL ".<;0 1.3 2.3 1.e; 2.6 .5 1.3 .2 .9 

ELY 1.0 2.2 1 ... 2.6 ... 1.2 .1 .7 
FORT WORTH .9 2.1 1 ... 2.6 ... 1.3 .1 .8 
r.~n T FALLS .6 1.7 1.2 2.3 .2 .~ 0.0 .5 

lUCE CHARLES • A 2.1 1.0 2." .3 1." .1 .'l 
MAOISON .8 2.0 1.2 2.5 .2 1.0 .1' .6 
MEOFOoO .7 1.9 1.5 2.6 .3 1.1 0.0 .7 

MUMI .'1 2.2 1.0 2.3 .It 1.5 .2 1.2 
fIIASf1V!llE .7 1.~ 1.0 2." .2 1.1 .1 .7 
fIIEIi YORK .5 1.7 .8 2.1 .2 1. a .1 .6 

OMAIU .9 2.0 1.3 2.& .1 1.1 .1 .7 
PI-l OE In x 1.3 2.2 1.6 2.7 ... 1.3 .1 .'1 
SUIT. "IARIA 1.3 2." 1.'1 3.0 .5 1.3 .1 . ~ 
SEATTlE .7 1.9 1.5 2.11 .2 .9 0.0 .5 
WASHYNGTON.OO .6 1.8 1.0 2.3 .3 1.1 .1 .1 

-. 
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I'"T XEO SU~nCE 

TILT ANGLE -'l0 U A ZIMllTH ANGLE 60 11 

'- --.-po ...... _ ... --- ----------------- --_ ... -'---- ... ----- ----- ------- --- -_ ... - - ... ----- -..... -_ ...... 
SPRING <;UHMF.R FALL WII4TfP 
1"1, A, HI (J ... ,Al (S,O.NI (O,J.", 
0 T !l T 0 T 0 T 

------------------------------------------------------ ----------.~~-.-~-~-~ 

AL mJQUEPQIIE t.6 2.1 t.'! 1.0 .'l 1.1 .5 ~.1 
~"PAL~r.HICOLA 1.3 2.4 1." 2.f> .7 t. I) .It 1.2 
flI Sri ~'PC K 1.2 2.3 1.9 3.1 .5 1. Z .2 .7 

gUIE 1-lILL .'1 2.0 1.1 2.e:; .r. 1. ~ .2 . ~ 
(lOST !l'N .'1 1.9 1.2 2.5 .4 1.2 .2 .1 
MOIIN<;VILLE 1.0 2.4 1.6 2.9 .6 1.1 .3 '1.2 

CAPE HATTERAS 1.e:; 2.6 1.1 2.'! .7 1. r, .3 1.0 
CAP!RnU 1.0 2.1 1.3 2.6 .It 1.1 .2 .7 
CflULfSTON 1.0 2.2 1.1 2 ... ,5 1. ~ .3 1.0 

C"Ll1HRIA 1 • 0 2.1 1.6 2.<) .6 1." .2 .~ 
DOOGF CITY 1.~ 2." 1.'! 3.D .tI 1.6 .If 1.0 
EL PI\$O 1.8 ~.8 1.'! 1.0 .'l 1.lI .5 1.2 

ELV 1.4 2. & 1.~ 1.0 .8 1.& .3 1.0 
FOpT WORTH 1.2 2.4 1.7 3.0 .7 1.& .3 1.1 
G~ EAT FALLS .'l 2.1 1.? 2.7 .4 101 • 1 .6 

LAI(S CHAt>LES 1.0 2.3 1.~ 2.E> .5 1. & .3 1.1 
H~!)I<;ON 1.1 2'.4 1.E> 2.'l .s 1.2 .3 .8 
HEflFO"O 1.1 2.3 2 .0 J.l .s 1.3 .1 . ~ 
HI ~"'1 1.2 2.5 1.2 2.5 .7 1.8 .s 1.5 
NAS~ViLLE 1.0 ~.1 1.2 ~.6 .S 1. It .2 .9 
1'1:11 VOPK • S 1.'1 1.0 2.4 .If 1.2 .2 .8 

O .. A.U 1.2 2.3 1.7 3.0 .f> 1.10 .3 .'1 
P'10ENlX 1.7 2.7 2.0 3.1 .8 1.& ... 1.1 
SAMra '1 API A 1.8 2.'! 2.4 ~.5 .9 1.1 .3 1.0 

SI"ATTlE 1.0 2.2 1.9 3.2 .ft 1.1 .1 .1; 
WASI1H'GTON,!lC .'1 2.1 1.2 2.& .S 1.3 .2 .9 

." 

225 



FIXFD SLJRFACE '" ~;. 

TILT ANGLE -qO 0 A Z!'4UTH ANGLE 75 0 

--,------------------------------------------------------------------------ -,' 
SP"ING SLJHME~ FALL ~UHEP 

(H. A. HI U,.I,AI (S. O. 14' ((),J,Fl 
n T D T 0 T 0 T --1-----------________________________________________ -____________________ 

At 'Ill aUERPUE 2.0 1.1 2.2 ~.3 1 ... 2.2 .9 1.!; 
APJ>ALlCHlr;oOLA 1.6 2.7 1.6 2.8 1.1 2. J .8 1.r, 
BISMllPCK 1.6 2.6 2.3 J ... .9 1.& .5 1.n 

!!lUE "'ILL 1.1 ~.2 1.3 2.7 .7 1.5 .5 1.0 
ROSTON 1.1 2.2 1.4 2.7 .7 1.10 .10 1.0 
MnlfMSV ILL!' 1.2 ?.6 1.11 3.1 .9 2.0 .5 1.5 

r. A I'E HA TTEPAS 1.8 3.0 2.0 3.2 1.1 2.0 .7 1." 
CA"Y!!OU 1.3 2 ... 1.6 2.8 .6 1.3 .It .'l 
CHA~LFSTON 1.~ 2.5 1.3 2.6 .8 1.8 .5 1.~ 

r:nlLJH"IA 1.3 2." 1.'1 3.2 1.0 1.7 .5 1.1 
DOOGE CITY 1.7 2.8 2.2 3.3 1.3 2. a .11 1.4 
EL J>ASO 2.3 3.3 2.2 3.2 1.4 2.2 1.0 1.7 

EL' 1.8 3.0 2.1 3.3 1.3 2 •• ' .7 1.10 
nlRf WORT~ 1.6 2.7 2.0 3.2 1.1 2 •• .7 1." 
G~EH FAllS 1.2 2.4 1.11 3.0 .7 1. It .3 .~ 

LAKE CHA"LES 1.3 2.6 1 • ~ ?7 .8 1.9 .6 1.10 
MAorSON 1.5 2.7 1.'! 3.2 .8 1.5 .!i- 1.1 
M<:OF'01>O 1 ... 2'.6 2.4 J.5 .'! 1.7 .3 .'1 

MIA"! 1.e; 2.8 1 .3 2.7 1.0 2.1 .'l 1.8 
NASHV!llE 1.2 2.4 1.4 2.A .8 1.& .10 1.1 
NEil Y"RK 1.0 2.2 1.2 2.6 .7 1. <; ... 1.ll 

OM AH A 1.5 2,7 2.0 3.3 1.0 1.11 .6 1.2 
P~OEtHX 2.1 3.1 2.3 3.4 1.2 2.1 .ft 1.6 
~~NU IIA"IA 2 ... l.3 2.7 1.~ 1.4 2.2 .7 1.4 

SEATTlE 1.3 2." ?1 3.5 .6 1.3 .2 .7 
WASIiTNGTI)N,OO 1.2 2.10 1.e; 2.8 .8 1.6 .5 1.1 

.. 
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FIXEO SUPFACE 

< TILT ANGLE -'30 0 lZYMllTH ANGLE '30 0 
'-

---------------------------------------------------------------------------
~PRING SUMMER FALL HINTFIl' 
1M. A.I11 IJ,J,AI IS.O.NI lO,J,F"l 
0 T 0 T 1) r fl f 

----------------------.----------------------------------------------------

AL l'IlJOUEROUE 2." 3.5 2." 3.S 1.'3 2.7 1.5 2.2 
AP"Al~CHtCOLA 1.~ 2.'3 1.0 2.'3 1.5 2 ... 1.2 2.0 
Bl <i14A"C K 1.9 3.0 2.5 3.7 1.3 2.0 .9 1.4 

BLUE ,",ILL 1." 2.5 1.5 2.11 1.0 1.5 .~ 1.4 
!lOSTON 1.4 2.5 1.& 2.9 1.0 1.7 .7 1.3 
MflWN<;VILlE 1.3 2.7 1.8 3.1 1.1 2. Z .8 '1.7 

CAPE HATTERAS 2.1 3.3 2.1 3." 1.5 2. ~ 1.1 1.11 
CAI>IB!lU i.6 2.7 1.~ 3.0 .9 1.£> .8 1.3 
CHARLESTON 1.5 2.7 1." 2.7 1.2 2.1 .9 1.6 

C"IlIJI1IlIA 1.5 2.7 2.l l." 1.3 2. t .9 1.5 
OOOGE CITY 2.0 3.1 2." ~.; 1.8 :>.5 1.3 1.g 
EL p~<;O 2.& 3.6 2 ... "3.4 1.9 2.7 1.& 2.~ 

ELY 2.2 3.3 2.4 J.S 1.8 2.0 1.2 1.R 
FORT WORTH 1. a 3.0 2.1 3.3 1.5 2. ~ 1.1 1.6 
GI> EA T FALLS 1.5 2.1 ?1 1.3 1.0 1.7 .0 1.1 

LAKE CHARLES 1.5 2.6 1 ... 2.8 1.1 2.2 .'1 1.7 
MAOISON 1.R 1'.0 2.2 1.5 1.1 1.9 .9 1.e; 
tolE !}> O"!} 1.& 2.8 2 .6 3.7 1.2 2. a .5 1.1 

toIIl'41 1.7 2.9 1." 2.7 1.3 2 ... 1.3 2.3 
NA<iI1VTlLf 1 ... 2.1\ 1.0 ,3.0 1.1 2. a .7 1." 
NEil YORK 1.J 2 ... 1 .4 2.7 1.0 1.7 .7 1.3 

O"AIH 1.8 2.9 2.? 3.5 1.4 2.1 1.0 1.6 
P'IOEN IX 2.5 3.5 2." ~.c; 1,7 2.5 1.3 2.1 
sua M~prA 2.1\ 3.0 3.0 ... 0 1.g 2.7 1.1 1.8 

S~ATTU: 1.5 2.7 2.t; 3.8 .11 1.0 .3 . ~ 
lolA S~P\G TO'l, OC 1.5 2.6 1.6 3.0 1.1 2.0 .'1 1.5 

.' 

227 



228 

Distribution: 

Bruce Anderson 
Total Environmental Action, Inc. 
Church Hill 
Harrisville, 1m . 03450 

steve Baer 
Zome.1Orks, Inc. 
1212 Edith Blvd., ~l.E. 
Albuquerque, mol: 87103 

Ray Balun 
2513 Kimberly Court, N.W. 
~buquerque, I~ 87105 

Donald G. Baker 
Department of Soil Science 
University of JiIinnesota 
St. Paul, NN 55101 

J. D. Balcomb 
Solar Energy Division 
Los Alamos Scientific Lab 
Los Alamos, mol: 87545 

F. T. C. Bartels 
Energy Analysis, Inc. 
12160 Claretta st. 
Lake Vie.T Terrace, CA 913'+2 

Iven Bennett 
Dept. of Geography 
University of New Nexico 
Albuquerque, Nlol: 87131 

Paul Berdahl 
Energy and Environment Division 
Bldg. 50 
Lawrence Berkeley Laborator:r 
UniverSity of California 
Berkeley, CA 94720' 

W. J. Bifano 
Solar Energy Division 
NASA-Leids Research Center 
Cleveland, OH 44135 

Floyd Blake 
Solar Energy Division 
Martin-Harietta, Den"",'" D1."_ 
P.O. Box 179 
Denver, CO 80201 

J. \'1. Braun 
Assistant Director for Thermal 

Power Systems 
.ERDA/Division of Solar Energy 
Washington, DC 20545 

Ronald N. Bracewell, Professor 
Department of Electrical 

Engineering 
Starif'ord University 
Stanford, CK 94305 

H. c. Bulk 
Climatology Lab 
Arizona state University 
Tenr.pe, AZ 85281 

James Carter 
Minnesota Energy Agency 
740 American Center Bldg. 
160 E. Kellogg Street 
St. Paul, l.JIf 55101 

R. Chollet 
Documentalist 
CEln!RE DE DOCUr.1E~lTATION 

ENERGIE SOLAIRE 
14, avo de l'Eglise-Anglaise 

-1006 IAUSANNE FRANCE 

Arnold Clark 
Ll4 
Lawrence Livermore Lab 
Livermore, CA .94550 

Commander 
U.S. Army 1>!ERADCOJl1 
DXRFB-E (Attn: Dr. John W. Bond) 
Fort Belvoir, VA 22307 

J. Crutcher 
NP.D Energy Systems 
P.O. Box 20 
Cambridge, MA 02142 

.' 

'. 



Dr. Ed DeMeo 
EPRI 
P.O. Box 10412 
Pal.o Alto, CA 94303 

B. Devin 
DCTEL Chef de Project Solaire 
COMMISSARIAT A L t ENERGIE ATOIllQ,UE 
CEN/Sl>..CMY-B.P. No. 2 - 91190 - GIF-

sur - YVErTE 
FRANCE 

William Dickinson 
Ll4 
Lawrence Livermore Lab 
Livermore, CA 94550 

J. Duffie 
Solar Energy Research Center 
University of vlisconsin 
Madison, WI 53706 

nobert Durrenberger 
State Climatologist 
Arizona State university 
~empe, AZ 85281 

Ecotope Group 
747 16th Ave. E. 
Seattle, WA 98112 

Don Evans 
Dept. of l-lechanical Engineering 
Arizona State univ • 

. ~em,pe, AZ 85281 

Sam Fallek 
Mechanical Technolcgy, Inc. 
968 Albany-Shaker Road 
Latham, NY l2ll0 

Erick Farber 
Solar Energy Laboratory 
University of Florida 
Coral. Gables, FL 33134 

H. Fields 
Assistant Director for 

l-fajor Projects 
ERDA/Di vision of Solar Energy 
Washincton, DC 20545 

Edidn Flowers 
NOM/mr.-ART.. 
R329 
Boulder, CO 80302 

, 

E. P. French, Mail Code SL32 
Rockwell International Solar Div. 
12214 LakeWOOd Blvd. 
Dovmey, CA 90241 

John Furber 
OTA 
U.S. Congress 
Washington, DC 20510 

Don Grether 
Energy and Environment Division 
mdg'. 50 
Lawrence Berkeley Laboratory 
University of California 
Berkeley, CA 94720 

Keith Haggard 
NMSEA 
602.5 Canyon Road 
Santa Fe, NM 87501 

Eugene C. llise 
ACES Project 
Bldg. 9102 
Oak Ridge National Laboratory 
Box Y 
Oak Ridge, TN 37830 

Doug Hoyt 
, NOM/ERL 
Air Resources Lab, R329 
BB3, RID. 339 
Boulder, CO 80302 

Roland Hulstrom 
Solar Energy Division 
Martin-Marietta Denver Division 
P.O. Box 179 
Denver, CO 80201 

Richard Jorcmn 
Dept. of r.1echanict'~ Engineering 
University of Ninnesota 
St. Paul, MN 55101 

S. Karaki 
Solar Energy Laborntories 
Colorado Stnte University 
Fort Collins, CO 80521 

229 



Wlllirun Kanzeta 
SES, Inc. 
1 Tralce Indu:::trial Park 
Heward, . DE . l.9711 

Fred KoemanoIT, Chief 
Environmental & Resource 

Studies Branch 
ERDA/DivIsion of Solar Energy 
Washington, DC 20545 

Dr. Jan Y.reider 
1929 I'lalnut Street 
Boulder, CO 80302 

Stan Leonard 
Aerospace Corporation 
P.O. Box 92957 
Los Angel.es, CA 90009 

Dr. James Lerner 
California ~ergy Commission 
1111 Horne Avenue 
Sacramento, CA 95825 

Tom Lydon 
Sunsearch 
669 Boston Post Road 
Guil.ford, cr 06437 

Dr. H. Macomber 
Sil.icon Technology Programs Branch 
ERDA/Division of Solar Energy 
Washington, DC 20545 

Dr. L. M. _ Magid 
Silicon Technology Programs Branch 
ERDA/Di vision of Solar Energy 
Washington, DC 20545 

Ed Mazria 
308 Tulane Drive, S.E. 
Albuquerque, NH 87106 

Leon Medoer 
MERADcm·! 
DRX FB-O 
Fort Bel. voir, VA 22060 

Douglas Noeller 
Sun Trac Corpor~tion 
1674 S. \-lolf Road 
WheelinG, IL 60090 

230 

Joel. Narod 
ERT 
696 Virginia Road 
Concord, ~~ 01743 

Harold Neustadcr 
Mail Stop 302-1' 
NASA LeRC 
21000 Brookpark Road 
Cleveland, OH 44135 

George O'Brien 
GE, Bldg. 7 
Box 8661 
Philadelphia, PA 19101 

Captain Jim Phillips 
AFcECjwE 
Tyndall APE, FL 32403 

Dr. M.B. Prince, Assistant 
Administrator for Photovoltaics 
ERDA/Division of Solar Energy 
Washington, DC 20545 

Dennis Quan 
McDonnell Douglas 
5301 Bolsa Avenue 
Huntington Beach, CA 92647 

Ari Rabl 
Argonne National Lab 
362/B1l3 
9700· S. Cass Ave. 
Argonne, IL 60439 

Charles Randall 
Aerospace Corporation 
P.O. Box 92957 
Los Angeles, CA 90009 

Dr. R. L. San Martin 
NM Solar Energy Institute 
NM State University 
Las Cruces, Nt.f 88003 

Michael Smith 
nAn Solar System 
158 W. Broadmoor Blvd. 
San Leardin, CA 94577 

Robert de Violini 
Geophysics Divinion 
Pacific Missile Test Center 
Point Mueu, CA 930112 



-r 

, . 

Gary Vliet 
Dept. of ME 
T~en Hill 122 
Uni v. of Texas 
Austin, TX 78712 

Mike "TahJ.ig 
Energy and Environment Division 
Bldg. 50 
Lawrence Berkeley Laboratory 
Uni versi ty of California 
Berkeley, CA 94720 

A. D. "iatt 
Watt Engineering, Ltd. 
Rt. 1, Box 183-1/2 
Cederedge, CO 81413 

Jobn V. Wilson 
Reactor Division 
Building 9201-3 
Oak Ridge National Laboratory 
BoxY 
Oak Ridge, TIl 37830 

1.223 R. R. Prairie (10) 
1.223 I. J. F.all 
1.223- H. E. Anderson 
2532 P. D. Thacher 
3144 M. L. Dieter 
5000 A. Narath 
5443 J. vT. Reed 
5700 J. H. Scott 
57ll R. P. Stromberg (20) 
5712 J. A. Leonard 
5712 B. J. Petterson 
5713 Jobn otts 
5715 R. H. Braasch 
5719 D. G. Schueler 
5719 E. Boes (20) 
5719 J. L. ioTatkins 
5741 R. G. Reesen 
5742 S. G. Vurnado 
5742 J. r.t A.1..cone 
57112 ,T. I,inn 
8130 R. C. '~ayne 
8132 A. C. Sldm'ood 
8132 T. D. Brurnleve 
8326 P. Eicher (3) 
9532 P. D. Thacher 
6011 G. C. Ne,{lin 
3141 C. A. Pepmueller (5) 

8266 .E. A. Aas (2) •. • 
3151 W. L. Garner (3) 

For ERDA/TIC (Unlimited Release) 
ERDA/TIC (25) 

(R. P. Campbell, 3171-1) 

231 



-. 

. ' 

Addendum to the Sandia Laboratories Energy Report, SAND77-o885 

The results in the report, "Availability of Direct, Total, and Diffuse 
Solar Radiation to Fixed and Tracking Collectors in the USA", SArlD77-o885, 
were based on all hourly total horizontal erH) data which ,Tere 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 SOu~ET 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 daily totals of TH which are significantly different 
from those reported in SAND77-o885. 

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. 7he new formula is based on a larger and 
more accurate data sample consisting of simult~~eous 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 SOL.'v!ET tapes. Using this new formula 
on the adjusted TH values in the new data base results in average daily DN 
values vThich are somewhat lower, particularly for more cloudy locations, 
than the values given in Sfu~D77-o885. The new ::);1 values are probably more 
accurate than the old ones. 

Use of the new formula would result in a s5aller 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 DN and TH 
by season and location are given in Table A. 

To completely reconstruct all of the tables in SAND77-o885 would 
re~uire processing the new data base hour-by-nour. However, a simple 
techni~ue has been developed for adjusting these tabulated values so that 
they are consistent with the new data base. It is as follows: 

Simple Adjustment Teclmigue 

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

p = DN (New) 
DN (SAND) 

P 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 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 radiation for 
any other fixed or tracking surface. The tabulated D values in SM1D77-0885 
can te adjusted by simply multiplying by the appcopriate value of p from 
'.fable B. 



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

r = diffuse, horizontal (new) 
diffuse, horizontal (SAND) 

r is an adjustment factor for the mean daily diffuse radiation 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 on 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 radiation 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~onth 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 450 and 
azimuth angle 00 • The values of D = 3.4 and T = 4.0 are given on page 
104 of SAND77-0885. The adjusted values are: 

adj. D = pD = (.61) (3.4) = 2.1 

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

= 2.1 + 1.40 (4.0 - 3.4) = 3.9 

where p and r are given in Table B. 



.- .' 
TABLE A 

Mean Daily Values of Direct Normal (DN) 

and Total Horizontal (TH) Radiation 

as Compiled from the SOLMEr Data Base (kWh/m2) 
-------------------------------------------------------------------------------------

Spring Summer Fall Winter 
(M,A,M) (J,J,A,) (S,O,N) (D,J ,F,) 

DN TH DN TH DN TH DN TH -------------------------------------------------------------------------------------
ALBUQUERQUE 7.6 6.9 8.2 7.8 6.9 4.9 5.8 3·5 
APPALACHICOLA 5.0 5·7 4.5 5.8 4.4 4.1 3.3 2·9 
BISMARCK 4.7 4.7 6.5 6.4 3·9 2·9 2.7 1.7 

BLUE HILL 3.6 )+.2 4.2 5.3 3.1 2.8 2.2 1.7 
BOSTON 3.6 4.2 4.2 5.3 3·1 2.8 2.2 1.7 
BROWNSVILLE 4.2 5.4 5.8 6.7 4.4 4.4 3.2 3.1 

CAPE HATTERAS 4.8 5·3 4.9 5·9 4.0 3.7 3.1 2.4 
CARIBOU Data Not Available 
CHARLESTON 4.3 5·2 3·9 5·5 3.7 3.7 3.1 2.6 

COLUMBIA 4.3 4.8 5.8 6.4 4.1 3.4 2·9 2.1 
DODGE CITY 5·9 5.7 7.1 7.0 5.5 4.1 4.6 2.8 
EL PASO 8.0 7.2 8.1 7.8 6.9 5·1 6.0 3.8 

ELY 6.9 6.2 8.1 7.6 6.7 4.5 4.8 2.8 
FORT vlORTH 4.5 5.2 5·9 6.6 4.6 4.0 3.7 2.8 
GREAT FALLS 4.5 4.7 6.7 6.7 3·9 2·9 2·3 1.5 

LAKE CHARLES 3.8 5.0 4.3 5.7 3.8 3·9 2.7 2.6 
MADISON 4.1 4.5 5.1 5·9 3·3 2·9 2·5 1.8 
MEDFORD 4.5 5·0 7.5 7.2 3.7 3.2 1.5 1.6 

MIAMI 4.3 5.6 3·5 5.4 3.5 4.1 3·9 3.6 
NASHVILLE 3.9 4.7 4.6 5·9 3.6 3.4 2.4 2.0 
NEW YORK 3.4 J+.2 3.8 5.1 2.8 2.8 2.0 1.7 

OMAHA 4.6 4.9 6.0 6.4 4.1 3·2 3.2 2.1 
PHOENIX 7.8 7.2 8.0 7·9 6.6 5·0 5·3 3.5 
SANTA MARIA 5.7 5·9 6.9 7.1 5·2 4.3 4.1 2·9 

SEATTLE Data l'iot Available 
WASHINGTON, D.C. 3.8 4.5 4.3 5.6 3.3 3.1 2.4 2.0 



TABLE B 

Seasonal Adjustment Factors p and r 

for Mean Daily Direct Normal 

and Diffuse-Horizontal Values, Respectively 
-------------------------------------------------------------------------------------

Spring Summer Fall Winter 
(M,A,M) (J,J,A) (S,O,N) (D,J,F) 

---------------------~------~-----------~------~--------~------~--------~------~----
ALBUQUERQUE .85 1.45 .86 1.35 ·93 1.05 .89 1.01 
APPALACHICOLA .78 1.46 .70 1.47 .75 1.20 .69 1.14 
BISMARCK .69 1.48 .77 1.52 .72 1.38 .61 1.40 

BLUE HILL .69 1.42 .79 1.36 .76 1.29 .61 1.13 
BOSTON .69 1.42 .75 1.36 .80 1.29 .69 1.25 
BROWNSVILLE .86 1.38 .85 1.48 .94 1.19 .94 1.17 

CAPE HATTERAS .67 1.31 .65 1.51 .68 1.39 .65 1.09 
CARIBOU Data Not Available 
CHARLESTON .73 1.43 .71 1.48 .76 1.22 .76 1.16 

COLUMBIA .78 1.38 .83 1.43 .82 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 .84 1.33 .89 1.45 ·92 1.23 .87 .98 
FORT WORTH .75 1.38 .81 1.50 .84 1.24 .82 1.07 
GREAT FALLS .75 1.43 .85 1.54 .89 1.25 .74 1.08 

LAKE CHARLES .70 1.41 .78 1.47 .83 1.25 .77 1.17 
MADISON .65 1.31 .66 1.48 .72 1.47 .60 1.30 
MEDFORD .80 1.32 .84 1.47 .82 1.19 .83 1.13 

MIAMI .69 1.54 .59 1.58 .65 1.45 .71 1.24 
NASHVILLE .75 1.34 .79 1.43 .80 1.27 .75 1.06 
NEW YORK .72 1.35 .79 1.34 .70 1.33 .67 1.13 

OMAHA .75 1.41 .83 1.46 .Bp 1.19 .71 loll 
PHOENIX .86 1.58 .94 1.44 .99 1.14 .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 .74 1.42 .73 1.18 .63 1.17 



Sandia laboratories 
Albuq!J('rqlH~. Nt'\.\' /'v1"'ICd Hll1~J 

January 30, 1978 

Greetings, 

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

Uw""1 } N~ 
Irving J. Hall 
Statistics, Computing and 
Human Factors Division 1223 



Addendum to the Sandia Laboratories Energy Report, SAND77-o885 

The results in the report, "Availability of Direct, Total, and Diffuse 
Solar Radiation to Fixed and Tracking Collectors in the USA", SAND77-o885, 
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 certain 
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 SAND77-0885. 

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 simultaneous 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 cloudy locations, 
than the values given in SAND77-o885. 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 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 DN and TH 
by season and location are given in Table A. 

To completely reconstruct all of the tables in SAND77-o885 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 Technique 

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 radiation 
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 radiation for 
any other fixed or tracking surface. The tabulated D values in SAND77-0885 
can be adjusted by simply multiplying by the appropriate value of p from 
Table B. 



TABLE A 

Mean Daily Values of Direct Normal (DN) 

and Total Horizontal (TH) Radiation 

as Compiled from the SOLMET Data Base (kWh/m2) 
-------------------------------------------------------------------------------------

Spring Summer Fall Winter 
(M,A,M) (J,J,A,) (S,O,N) (D,J,F,) 

DN TH DN TH DN TH DN TH -------------------------------------------------------------------------------------

ALBUQUERQUE 7.6 6.9 8.2 7.8 6.9 4·9 5.8 3.5 
APPALACHICOLA 5.0 5.7 4.5 5.8 4.4 4.1 3.3 2.9 
BISMARCK 4.7 4.7 6.5 6.4 3.9 2·9 2.7 1.7 

BLUE HILL 3.6 4.2 4.2 5·3 3.1 2.8 2.2 1.7 
BOSTON 3.6 4.2 4.2 5.3 3·1 2.8 2.2 1.7 
BROWNSVILLE 4.2 5.4 5.8 6.7 4.4 4.4 3.2 3.1 

CAPE HATTERAS 4.8 5.3 4.9 5·9 4.0 3·7 3.1 2.4 
CARIBOU Data Not Available 
CHARLESTON 4.3 5.2 3·9 5·5 3·7 3·7 3.1 2.6 

COLUMBIA 4.3 4.8 5.8 6.4 4.1 3.4 2·9 2.1 
DODGE CITY 5·9 5.7 7.1 7.0 5·5 4.1 4.6 2.8 
EL PASO 8.0 7.2 8.1 7.8 6.9 5·1 6.0 3.8 

ELY 6.9 6.2 8.1 7.6 6.7 4.5 4.8 2.8 
FORT WORTH 4.5 5.2 5·9 6.6 4.6 4.0 3.7 2.8 
GREAT FALLS 4.5 4.7 6.7 6.7 3.9 2·9 2.3 1.5 

LAKE CHARLES 3.8 5.0 4.3 5.7 3.8 3·9 2.7 2.6 
MADISON 4.1 4.5 5.1 5·9 3.3 2·9 2.5 1.8 
MEDFORD 4.5 5.0 7.5 7.2 3.7 3.2 1.5 1.6 

MIAMI 4.3 5.6 3.5 5.4 3·5 4.1 3.9 3.6 
NASHVILLE 3.9 4.7 4.6 5·9 3.6 3.4 2.4 2.0 
NEW YORK 3.4 4.2 3.8 5·1 2.8 2.8 2.0 1.7 

OMAHA 4.6 4.9 6.0 6.4 4.1 3·2 3.2 2.1 
PHOENIX 7.8 7.2 8.0 7·9 6.6 5·0 5.3 3.5 
SANTA MARIA 5.7 5.9 6.9 7.1 5.2 4.3 4.1 2·9 

SEATTLE Data Not Available 
WASHINGTON, D.C. 3.8 4.5 4.3 5.6 3.3 3·1 2.4 2.0 




