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S_M_Y

About 10 years ago, the advanced aerospace flight experiment radiometer scatter-

ometer (AAFE RADSCAT) made its first successful measurements of ocean radar scatter-

ing cross section from a NASA C-130 aircraft. _his instrument was developed as a

research tool to evaluate the use of microwave frequency remote sensors (particularly

radars) to provide wind speed information at the ocean surface. The AAFE RADSCAT

helped establish the feasibility of the satellite scatterometer for measuring both

wind speed and direction. Probably the most important function of the AAFE RADSCAT

was to provide a data base of ocean normalized radar cross section (NRCS) measure-
ments as a function of surface wind vector at 13.9 GHz. NRCS measurements over a

wide parametric range of incidence angles, azimuth angles, and winds were obtained in
a series of RADSCAT aircraft missions from 1973 to 1977.

Presented in this report are analyses of data from 26 of these flights during

which the quality of the sensor and the surface wind measurements were felt to be

understood. This data base was used to model the relationship between k -band radarU

signature and ocean surface wind vector. The models developed therefrom are compared
with those used for inversion of the SEASAT-A satellite scatterometer (SASS) radar

measurements to wind speeds. This report represents a comprehensive analysis of the

complete RADSCAT data base.

INTRODUCTION

About 10 years ago, the AAFE RADSCAT 1 made its first successful measurements of

ocean radar scattering cross section from a C-130 (NASA 929) aircraft. Tne AAFE

RADSCAT instrument, which was similar to the S-193 RADSCAT that flew on Skylab, was

developed in part as a research tool to evaluate the use of microwave frequency

remote sensors (particularly radars) to provide wind speed information at the ocean

surface (ref. I). The previous data (refs. 2, 3, and 4) were inconsistent; some data

predicted very low sensitivities of normalized radar cross section (NRCS) to winds,

whereas others indicated sensitivities proportional to the square of the wind speed.

The AAFE RADSCAT established that the greater sensitivity prediction was correct

(ref. 5), and this helped to establish the feasibility of a satellite scatterometer

as a wind sensor. Of equal significance, however, was the demonstration by RADSCAT

during circular flight lines over the ocean that the NRCS is anisotropic with respect

to surface wind direction, with peaks when the radar looks upwind and downwind, and

with minimums near the crosswind directions (ref. 6).

Probably the most important function of the AAFE RADSCAT was to provide a data
base of ocean NRCS measurements as a function of surface wind vector at 13.9 GHz.

NRCS measurements over a wide parametric range of incidence angles, azimuth angles,

and winds were obtained in a series of RADSCAT aircraft missions from 1973 to 1977.

Presented herein are analyses of data from 26 of these flights (shown in table I)

during which the quality of the sensor and the surface wind measurements were felt to

be understood. Data from five of these flights have been previously reported in

Icompound acronym for advanced aerospace flight experiment radiometer
scatterometer.



reference 6, and other analyses of the JONSWAP and 1976 East Coast flights have been
published in references 7 and 8. RADSCAT-inferred wind measurements were compared
with sonic anemometer measurements in the 1977 West Coast flights (ref. 9). Subsets

of this data base were used to model the relationship between ku-band radar signature
and ocean surface wind vector. %_nemodels developed therefrom were used for inver-

sion of the SEASAT-A satellite scatterometer (SASS) radar measurements to wind speeds
(ref. 10). The present report represents a comprehensive analysis of the complete
RADSCAT data base.

SCATTEROMETER DESCRIPTION

A combined microwave radiometer scatterometer (RADSCAT) operating at 13.9 GHz
was developed to measure the microwave brightness temperature and scattering cross
section of the ocean from aircraft altitudes. The radiometer measurement capability
was found to be coarse (_I0 K), and is not discussed further in this report. A
detailed description of the AAFE RADSCAT and its operation is given in reference 11;
therefore, only a brief description of the scatterometer portion from reference 6 is
given herein. A simplified block diagram of the scatterometer subsystem is given in
figure I. During normal operation, the radiometer and scatterometer measurements
were time shared through the use of a single pencil beam antenna. For the scatterom-
eter measurement, "long" pulses (i.e., 32 _sec at 1524-m altitude) were transmitted
to the surface such that the area illuminated was defined by the antenna pattern,
that is, beam-limited conditions.

For smooth seas and light winds, the backscattered signal at 13.9 GHz has a
dynamic range of approximately 60 dB for measurements from nadir to 55° incidence

angle. Since the useful power measurement range of a square-law detector is typi-
cally 20 dB, four receiver channels were used in parallel with staggered sensitivi-
ties to insure continuous operation over the complete receiver dynamic range. In
each channel, the signal was square-law detected and then integrated for a selectable
period ranging from 300 to 924 ms. The integrator outputs were analog-to-digital
converted and recorded in a PCM format on an analog magnetic tape recorder.

In making scatterometer measurements of the ocean, the quantity of interest is
the normalized scattering cross section (NRCS), which is the same as scattering coef-
ficient 0°. This quantity is independent of the type of radar performing the mea-
surement. In terms of the RADSCAT transfer function, the expression for oo is

o 2 A2 Vsea_cal _(GXR)
O = (I6%) (I)

k2 Vcal_sea G2_2 cos e

where

A altitude of aircraft, m

G antenna gain

GXR receiver calibration loop attenuation

V output voltage of scatterometer integrator, V

calibration attenuator value for given channel



equivalent beamwidth, rad

@ incidence angle, deg

k free-space wavelength, m

scatterometer integration time, s

and subscripts are defined as follows:

cal during calibration

sea during sea operation

The measurements presented in this paper were obtained with RADSCAT operating on
a C-130 cargo aircraft (NASA 929). The instrument was mounted on the cargo ramp
(lower door on the fuselage aft end). For in'flight operation, the ramp was lowered
and the RADSCAT extended to its operational position outside the fuselage. In this
configuration, the antenna had an unobstructed view of the ocean surface without the
use of a radome.

SURFACE MEASUREMENTS

For each flight, the local ocean surface wind vector and temperature (and, at
times, wave) conditions were measured by either in situ instrumentation or by onboard
aircraft sensors. These measurements are commonly called "surface truth" for remote-
sensing measurement missions. A summary of these measurements is given in table II.
Extrapolations of these measurements using meteorological analyses and time-space
interpolations to the ocean surface at individual flight times is provided in
table III. Typical in situ measurements consisted of 10-min averages of wind speed
and direction; air temperature and near-surface sea temperature were obtained hourly
during the scatterometer experiment. Onboard surface truth was usually obtained at
the beginning and the end of the flight, with these observations typically separated
by 3 to 4 hours. Flight lines were about 30 km long and were flown in upwind and
downwind directions at an altitude of 50 to 150 m. Wind speed and direction measure-
ments were obtained from the aircraft inertial navigation system (Litton LTN-51).
Wave measurements were obtained on certain flights using a laser profilometer
(Spectra-Physics Geodolite 3A) but were generally not reduced to geophysical values.
Wave conditions reported in this document were obtained from weather stations and
buoys.

To be consistent with previous investigators, the surface wind measurements are
presented at an altitude of 19.5 m. The wind direction measured by the aircraft at
altitudes of 100 to 150 m was assumed to be the same as at 19.5 m. The wind speed,
however, was extrapolated by using a boundary-layer wind profile model by Cardone
(ref. 12). In this model, the wind speed was first extrapolated to the ocean surface
value with a profile determined by the air-sea temperature difference, and then
extrapolated back to 19.5 with a profile for zero air-sea temperature difference
(neutral stability conditions). This wind speed is considered to be proportional to
the surface wind stress and is not the actual wind speed at 19.5 m. During the low
altitude flight lines, the required temperatures were measured onboard with a Barnes
PRT-5 infrared radiometer for sea surface temperature and a Rosemont Model 103 tem-
perature sensor for total air temperature.



NORMALIZED RADAR CROSS SECTION (NRCS) DATA

The experimental data used in these analyses were acquired during aircraft
flight missions between 1973 and 1977, as given in table I. The list identifies the
aircraft mission and flight number assigned by NASA, the average location of the
flight lines, and a characterization of the data which were acquired.

The quality of the sensor measurements varied from flight to flight. In the
early missions (1973-1974), the instrument was under development, and henceforth many
caveats qualify the use of the data. The most important of these have to do with
uncertainties in NRCS caused by lack of temperature stabilization of the radio-
frequency (RF) system and band-pass filters and the stability of the periodic gain
calibrations. (A discussion of these and other findings during the development and
calibration of the instrument is given in ref. 11.) Tnese and other shortcomings in
the data are indicated in table I and later in the text where important.

The measurements reported herein came from two basic flight line patterns:
straight level lines and circular flight lines. The resulting data are discussed
separately.

Straight Level Lines

The straight level lines were flown (fig. 2, upper part) with a level aircraft
platform at a constant altitude and with aircraft heading held constant within about
±7.5°• The flight direction was usually selected so that the antenna was pointed in
the upwind, downwind, or crosswind direction. The instrument generally operated in
the fixed-angle mode (ref. 11) with polarization automatically switched between hori-
zontal (H) and vertical (V). In this mode, the antenna gimbal system automatically
scanned the incidence angle through six positions, taking three measurements in each
polarization at each position. A summary of data from straight level lines is pre-
sented in table IV. These data are organized chronologically by flight. For each
entry, the mission, flight, line, and date are presented. The table presents, for
each polarization, the average and standard deviation of incidence angle 8, the
ratio average and normalized standard deviation of NRCS, an estimate of instrument
error, the sample time, and the time-interpolated neutral stability wind speed at
19.5 m above the sea surface. Data are tabulated separately for upwind, downwind,
and crosswind measurements.

Since the circular flight lines also provide measurements at upwind, downwind,
and crosswind directions, these data are also included in table IV. These data rep-
resent an average of all NRCS measurements from the circle flight made at the desired
wind azimuth, ±10°.

The trends of the data from table IV were analyzed with regression techniques.
The dependence of NRCS on incidence angle was examined in a two-step process. (See
fig. 3.) First, each set of measurements was fit by a least-mean-squares polynomial
curve of time-weighted NRCS versus incidence angle. Because of the multiple curva-
tures required to fit these data sets, the regressions were applied piecewise; a
third- or fourth-order fit was used for incidence angles from 0° to 40°, and a linear
fit was used for incidence angles greater than 40°. Most of the analyses of the
straight level flight data were performed in this manner. Even using this piecewise
approach, the value of the regression fit was often poor at nadir; for this reason,
the value obtained from the regression fit was not used in any subsequent analysis
for incidence angles less than 10°. Later, it was determined that for convenience



and uniformity, these piecewise curves could be represented within ±2 dB with a
sixth-order regression constructed by sampling the piecewise curves every I°. The
sixth-order regression coefficients are shown in table V and were used in subsequent
analysis of the flight data. Except near nadir, the resulting regression fits for
NRCS versus incidence angle and the related surface truth wind speed and direction,
interpolated to the time of the data set, were assumed to experimentally characterize
the radar signature of the ocean.

As the next step, a linear regression of NRCS (dB) values at selected incidence
angles versus the log of wind speed was performed. (The NRCS values for every 10° in
incidence angle from 10° to 70° were obtained with the curve fits just discussed.
Nadir values were obtained from the mean measured value of the near-nadir measure-

ments, q%lesevalues are given in table VI.) This type of parametric relationship
was used in an earlier paper (ref. 6) and as the basis of the SASS I model which
converted the SASS NRCS measurements to wind speed (ref. 10). The results of this
analysis are provided in figure 4. Trends from the SASS I model function, which is
based in part on these data and also on SASS measurements, are shown in these plots
for comparison (dashed lines).

The trends exhibited by these data are for the most part consistent. All data
at 0° incidence have negative slopes, the data at 10° incidence are nearly flat, and
for the data at 20° incidence, the slope is of the order of 10 dB/decade. From 30°
to 60° at horizontal polarization and from 30° to 50° at vertical polarization, the
slope is near 20 dB/decade. At 60° incidence, there is a trend at vertical polariza-
tion to lower slopes. Also, at incidence angles of 30° and above, the magnitude of
NRCS tends to decrease uniformly with incidence angle for both vertical and horizon-
tal polarization, but the decrease is considerably less for vertical polarization.
All these observations are in agreement with the earlier results (ref. 6) based on
only five such aircraft flights. The comparison with the SASS I model shows that the
same basic slope trends exist except that the SASS I does not model the decrease in
slope at 60° incidence. Both data sets are suspect for this case: the RADSCAT
because measurement errors at low signal levels are more likely and because the
regression interpolation to 60° may not be accurate, and the SASS I model because of
a sparsity of data used in the model. For wind speeds greater than 3 m/s, the plots
show biases of from 2 to 3 dB in some cases, with SASS I higher in most cases. The
reason for this is not known. Perhaps the dependence of an additional parameter,
such as surface water temperature (personal communication from Peter M. Woiceshyn of
Jet Propulsion Laboratory), which is present in the aircraft data but has been tuned
out from the SASS JASIN (ref. 10) calibrations is responsible for the biases.

In a second analysis, NRCS in ratio form was analyzed as a function of linear
wind speed. The advantage of this kind of analysis is that all errors in wind speed
are represented as a constant band of errors, independent of wind speed, which is not
the case for the first analysis. Since the dynamic range of the instrument is about
60 dB, the NRCS in ratio spans about 6 decades; hence, the analysis for each inci-
dence angle must be plotted separately.

Typical results of this analysis are shown in the plots of downwind horizontal
polarization data (fig. 5). In addition to the data points, the least-mean-squares
polynomial curve fit (lines) are shown. The curve fits for the other directions and
polarizations are shown in appendix A. Linear regression fits appeared best at inci-
dence angles of 0°, 10°, and 20°, whereas second-order fits were better for 30°
through 60°. To force the slope of the second-order fit to be 0 at a wind speed
of 0, the mirror image of the data (i.e., the same NRCS at negative wind speeds) was
input to the regression model. The trends from the SASS I model are also shown as



dashed lines on these plots for comparison. Regression coefficients for all polar-
izations and directions are given in table VII.

An examination of the plots for 0°, 10°, and 20° shows that, in general, the
linear fit describes the data pretty well. The scatter is greater at I0° than for
the other angles; this is a surprise, since NRCS at this angle is considered to be
somewhat invariant. The nadir data show the least scatter, but at 20°, the trend is
also good. The SASS I trend is, in general, higher than the aircraft data by 0.4
to 2.2 dB at nadir, I to 2.2 dB at 10°, and 0 to 2.4 dB at 20°. At 30° incidence and
above, the scatter appears to be less except for three or so points (outliers) on
each plot. Tnese outliers indicate that NRCS measurements from mission 306, FCF
(21.5 m/s) and mission 288, flight 5 (22.2 m/s) are too high at 40° and above or that
the wind speed measured for these missions is incorrect. For mission 306, FCF both
situations are likely since wind speed and direction had to be interpolated in time
and space from ships of opportunity and because there were problems in calibrating
the receiver during earlier RADSCAT flights. The data from mission 288, flight 5 may
be distorted because of shifts in the gain correction characteristics for the band-
pass filter.

Circle Flight Lines

The circle flight lines were made with the aircraft flying circles with fixed
bank angles and with the antenna set in a fixed antenna gimbal position. (See
fig. 2, lower part.) Thus, data were obtained for a complete rotation in azimuth
with a nearly constant incidence angle. In a typical flight, such azimuth scans were
obtained at up to five different incidence angles, which spanned from about 10° to
nearly 70°.

The analysis of these data as illustrated in figure 6 was accomplished in three
steps: (1) a ninth-order model in which (NRCS) = f(8, cos _, sin @, cos 2_, sin 2_)
was used to characterize the data (where @ is azimuth angle); (2) the ninth-order
model was used to correct the data to the value for the average incidence angle for
each circle; and (3) a second-order model in which (NRCS) = f(cos X, cos 2X) was
used to fit the data corrected to constant incidence angle (where X is the wind
azimuth relative to upwind). (Previous modeling studies of radar circle flight data
are given in ref. 8.) The mathematical model development is given in appendix B.
These steps are summarized further in the following paragraphs.

The first step in the analysis of the circle data was to attempt to find a model
which could generally be used to fit the data. The model used was

(NRC8) = _ n + bn8} cos n, + (Cn + dnS_ sin n (2)n=0

(ninth-order model)

(NRCS) = A0 + AI@ + A 2 cos _ + A38 cos _ + A4 sin

+ A58 sin @ + A6 cos 2_ + A7 @ cos 2_ + A8 sin 2@

+ A98 sin 2_ (3)



All data from a circle flight line at a given incidence angle were used to find
the least-mean-squares fit for this model. Figure 7 shows a plot of NRCS versus azi-
muth which results from this process for a typical case. Three separate data sets are
shown in this figure. The dots represent the input data. Note that there is consid-
erable scatter in these data, not only from measurement noise but also from normal
flight variation in incidence angle. The plus symbol represents values obtained from
the input incidence and azimuth angles used with the ninth-order model coefficients.
These values provide a judgment of how well the model characterizes the data. The
normalized standard deviation (NSD) and the multiple correlation coefficient (R2) of
the differences between input and model data are calculated and printed at the top of
the plot along with the regression coefficients. The solid line shows a fairing of
the model evaluated at the average incidence angle for I° increments in azimuth. The
critical points of this curve, used to estimate the upwind and downwind peaks and the
crosswind minima, are also tabulated.

The ninth-order fit was obtained for all data from circle flight lines reported
herein, and the resulting coefficients are given in table VIII. However, the ninth-
order model had certain disadvantages; it was too complex, and it showed a tendency
for the variation due to wind speed to exceed that due to incidence angle change for
variable wind conditions. Prior modelers (ref. 8 and unpublished work done under NOAA
Grant No. 04-4-158-11 during 1974 by Willard J. Pierson, Vincent J. Cardone, and
J. Arthur Greenwood of City University of New York) have shown that if the incidence
angle can be held constant and wind direction is known, the data can be expressed more
simply as

2

(NRCS) = _ A cos nX (second-order model) (4)
n=0

where X is the wind azimuth relative to upwind.

The wind direction can be estimated from the maximum in the ninth-order model
closest to the surface truth wind azimuth. To remove incidence angle as a parameter,
we previously, in reference 6, used upwind, downwind, and crosswind data from the same
flight, such as in table IV, to provide a means to correct the data to a constant
incidence angle. The corrections to the NRCS data were interpolated in azimuth by
calculating the vectorial sum of corrections from the two orthogonal directions
(upwind-crosswind or downwind-crosswind) surrounding the azimuth of the data as
follows:

d_° do°

Ao°IX' A@ u or d c= d@ cos X + A@ _ sin X (5)

where subscripts are defined as follows:

u upwind

d downwind

c crosswind



However,in this analysis,a more direct calculationof the correctionwas obtainedby
calculatingfrom equation (2) or (3)

A(NRCS )I = d(NRCS)/de I A@ (6)
X X

It was considered desirable to use this method of correction so that the reduc-
tion of circle azimuth scans would be independent of other auxiliary flight lines.
The other flight lines represent possible error sources because they are performed at
different times and locations. Figure 8 shows an example of a plot of d(NRCS)/d8
versus azimuth corresponding to the conditions of figure 7. _ne correction curve
shows for this case that the slope is bounded between values of -0.31 to -0.81 dB, as
should be expected. Other cases, particularly at conditions of high incidence angle
and low wind speed show singular points in the derivative and hence do not model the
data well. _nese cases are pointed out in subsequent discussion or tables but, in
general, the behavior of the derivative must be examined before equation (6) is used
to correct for incidence angle.

After subtraction of the wind azimuth from _ to obtain X and correction of

the NRCS for incidence angle by equation (6), the second-order model of equation (4)

was used to fit the data. Figure 9 shows an example of the fits for the azimuth scans

at the various incidence angles of mission 335, flight 5. Horizontal and vertical

polarizations are shown in figures 9(a) and (b), respectively.

The dots show the NRCS data after having been corrected to the constant average

incidence angle by equation (6). The lines are the least-mean-squares fits of these
data. The symbols at the maxima of these lines refer to the table at the top of each

plot, which indicates the flight conditions, the regression coefficients, the R2

multiple correlation coefficient, and the normalized standard deviation of the data.

In like manner, data from all circle flight lines of this data set were fit with the
second-order model, and results are presented in appendix C. The results of the

regression fits are provided in table IX. In general, the fits of the second-order
model are more stable than those for the ninth-order model, and the fits are quite

good. The NSD of the corrected data is usually small except for data for high

incidence angle or low wind speed.

To display the trends and check the consistency of the data, measurements of NRCS

from circles flown at approximately the same incidence angle were plotted as a func-

tion of wind azimuth on the same plot. Circle line data were divided in incidence

into groups ±5 ° wide centered at I0°, 20°, 30°, 40 °, 50 °, 60 °, and 70°. The NRCS

measurements were corrected to the mean incidence angle. The measurements required

corrections as high as 5°. Since this amount of correction generally exceeded the

range of incidence angle experienced during a circle flight, sizable errors could
result if the corrections were computed with d(NRCS)/de from equation (6). _here-

fore, the amount of correction was computed by using equation (4).

The resulting plots are given in figures 10 through 16. The horizontal and

vertical polarization data are shown as parts (a) and (b), respectively. A legend at

the top of each plot identifies each flight line shown, along with the pertinent
second-order regression results. (The CHI. SI_4A MIN. refers to the azimuth of d°

mimima). Shown additionally in these plots for comparison are the trends (dashed

lines) predicted from the SASS I model at wind speeds of 5, 15, and 25 m/s.



The 10° circles show a very weak wind dependence. The data (except for mis-

sion 306, FCF) are clustered at about 6.0 _ 1 dB at upwind and downwind and

5.5 _ 0.1 dB at crosswind (figs. 10(a) and (b)). Anisotropy is not strongly evident,

except for mission 306, FCF; the stronger anisotropic behavior for this flight may be

due to data actually being taken at about 15° incidence and, hence, more likely to

exhibit anisotropy. Upwind NRCS for a given data set is less than downwind for wind

speeds greater than 5.4 m/s (table X). These results agree on the average with the

data from the SASS I table, as can be seen by a comparison of the upper and lower

plots for these figures.

At 20 °, a wind dependence is evident; from the lowest to the highest wind speeds

shown, the NRCS increases by about 9 dB for vertical polarization and about 7.5 dB for

horizontal polarization. The increase is pretty much monotonic with wind speed, keep-

ing in mind the variance to be expected in wind speed and NRCS. It is noticeable that

some circles result in "flatter" responses at crosswind than others. %_e reason for

this has not been determined, but some researchers have suggested a similar effect

could be produced by swell. It is also possible that the flatter curves could result

when correcting from a lower to a higher incidence angle and, hence, from a lower to a

higher wind speed sensitivity. There appears to be a bias such that these NRCS signa-

tures are lower than those of the SASS I by as much as 2 dB at both horizontal and

vertical polarization.

At 30°, the wind speed dependence is much stronger. Tne general trend that NRCS

increases with wind speed is violated only by the circle from mission 288, flight 5,

for which the NRCS is much lower than expected for a wind speed of 22.5 m/s. This

anomalous result could be due to an incorrect band-pass filter (ref. 10) or to an

incorrect wind speed measurement, or to both. The rest of these data appear to be

biased lower than the SASS I table also.

At 40 ° and 50° , the results show anisotropy and NRCS wind speed sensitivity at

about the same level as for 30 °. The winds increase nearly monotonically with wind

speed. Some "shallowness" at the crosswind nulls is observed for low wind speeds.

The 50 ° data set consists of only 3 sets of input data, and hence the results may not

be general. The high NRCS for mission 306, FCF establishes doubt about the accuracy

of the measured wind speed. _ne trends for the other two cases are slightly lower but

within about 1 dB of the SASS I.

At 60° , a much smaller range of wind speeds has been observed because only a few

circles fell into this incidence angle bin. This limited data set is also partly due

to the dynamic range of the instrument; that is, NRCS values are too low to be sensed

by the RADSCAT if the wind speeds were low at these high incidence angles. For the

measurements taken, however, the trend was reasonable. The data from mission 306, FCF

again clearly lie questionably above the trend of the other data.

At 70 ° , the trends become more complex. For horizontal polarization

(fig. 16(a)), upwind increases monotonically with wind speed but crosswind NRCS shows

an extremely shallow level for the 5.5 m/s circle line. This is probably due to the

receiver reaching the minimum detectable signal and not responding to lower levels.

The vertical polarization data (fig. 16(b)) exhibit the possible effects of some other

parameters. It appears that the low (5.5 m/s), the medium (7 to 9 m/s), and the high

(10 to 16 m/s) wind speeds, in general, cause increased levels, but the clusters of

data do not vary strictly with wind speed. For example, at upwind, the data from four

flights are within about 0.5 dB of each other; at crosswind, these same flights show

differences as high as 3 dB; at downwind, they show the lowest wind speed point to be

about 2 dB higher than the others. The reasons for these results are not known. The

9



trends of the SASS I model are extrapolations at this incidence angle. _he agreement
is reasonably close at low wind speeds but diverges to 4 to 5 dB at higher wind
speeds.

To further aid in understanding the trends of these groups of circle flight data,
a linear least-squares regression fit of NRCS (dB) versus log (Wind speed) was per-
formed at upwind, downwind, and crosswind for each data set. Crosswind calculations
were performed at both 90° and at the angle where the second-order fit shows a mini-
mum. These results are given in table X.

In general, the regression coefficients are in reasonable agreement with the
results given for straight level lines for incidence angles from 0° through 40°. At
30° incidence, the regression fit was applied including and excluding the data from
missions 288 and 306. The results show that the correlation is much higher with the
data in question excluded. Regression results for incidence angles at or above 50°
show some results in disagreement. In particular, the present wind speed slope factor
at 50° is considerably higher (2.5 to 4.0) even when questionable flight data are
removed from the analysis. Also, the slope factor is lower at 60° than that at lower
incidence angles, with values of 1.2 to 1.8 and 0.4 to 1.0 for horizontal and vertical
polarization, respectively. These results should not be taken to be too general
since, in all these cases, the number of samples are low.

The regression coefficients A0 and A2 for the third-order fit have been
observed to vary as a function of wind speed (ref. 8) and show the same trends
herein. (See the trend in the tabulation of fig. 14, for example.) This behavior is
predictable, since for this model the upwind, downwind, and crosswind values can be
determined by inspection to be:

= A + A I + A2 (X = 0 or 2_) (7)(NRCS)u 0

(NRCS)d = A0 - AI + A2 (X = _ or -_) (8)

(NRCS) = A - A (X = _/2 or 3_/2) (9)c 0 2

Thus, it can be shown that, as in reference 8,

+ (NRCS)d + 2(NRCS)c(NRCS)u (I0)
A0 = 4

(NRCS)u- (NRCS)d

A1 = 2 (I 1)

(NRCS)u + (NRCS)d - 2(NRCS)
c (12)

A2 = 4

Since NRCS at upwind and downwind are nearly equal, it is seen from equation (10)

that A0 is near the mean value of NRCS for the circle. Likewise, from equa-
tion (12), A2 is approximately equal to the difference between upwind or downwind

10



and crosswind NRCS values; for incidence angles 20 ° or greater, this difference is

3 dB or greater. Hence, the wind speed dependence of A 0 and A2 should be similar
to that shown earlier for NRCS. This result is supported by figures 17 to 20, where

A 0 or A2 is plotted against wind speed on a log-log scale. Tne first-order
regression line and coefficients are given in the plots. Some selected outliers have

been removed from certain plots as indicated.

The fits and wind speed sensitivities for A0 and A2 are in good agreement
with the results from the straight level flights reported earlier for cases where

enough points are available (50 ° and 60 ° data sets have only 2 or 3 points). _ne

scatter is within reasonable bounds of the expected variance in surface truth wind

speeds; this is illustrated in figure 17 for @ = 20 ° , where boundaries for wind speed

errors of ±2 m/s are dashed in around the regression fit line. All the scatter is

contained within the ±2 m/s bounds.

The A I coefficient trend with wind speed was also examined, but the results

were not easily interpreted. Since A 1 can be either positive or negative depending

on whether NRCS is higher in the upwind or downwind direction (eq. (11)), linear A I
was plotted against wind speed. These plots are shown in figures 21 and 22. Whereas

there seems to be some consistency in some data sets, no trend stands out. Coding the

points by location seems not to be significant. No conclusion can be drawn for this
case.

CONCLUDING REMARKS

This report presents a comprehensive analysis of the ocean scattering cross sec-
tion signature obtained from the AAFE RADSCAT scatterometer sensor. All scatterometer
data for which the quality of the sensor and the corresponding surface truth are known
are provided in measurement summary form and also in least-mean-squares curve fit
studies.

Straight level flight lines in the upwind, downwind, and crosswind directions
have been shown to exhibit approximate wind speed sensitivities of -0.5 dB/log decade
of wind speed at incidence angle of 0°, 0 at incidence angle of 10°, and increasing
values up to 2.2 for incidence angles from 40° to 60°. These values are consistent
with earlier flight results (from Jones, Schroeder, and Mitchell, IEEE Journal of
Oceanic Engineering, January 1977) based on only five early AAFE RADSCAT (advanced
aerospace flight experiment radiometer scatterometer) flights and with the SASS
(SEASAT-A satellite scatterometer) I model function. The slopes for wind speed versus
NRCS (normalized radar cross section) are about the same level as the earlier data,
but the SASS I NRCS is higher by from 2 to 3 dB. This bias indicates that either the
SASS I algorithm absolute NRCS values have been compromised by the JASIN calibration
or that the AAFE RADSCAT NRCS data has a bias, or both.

Circle flight line NRCS has been modeled by a ninth-order function

2

= _ E(an + bn e)cos n_ + (Cn + dn @)sin n_
NRCS

n=0

and a second-order function

2

NRCS = _ an cos nX
n=0

11



for each circle flight. (The symbols @ and @ are defined as incidence angle and
azimuth angle, respectively, and X is the wind direction relative to upwind.) The
ninth-order fit is useful to determine and correct the circle flight NRCS data for
variations in wind direction and incidence angle but of limited usefulness otherwise
because of complexity and instabilities at certain conditions. Also, use of the
ninth-order @ dependence for corrections outside the incidence angle limits of the
data set was found to be suspect. The second-order fit is more stable and less com-
plex and appears to model the data well but requires knowledge of wind direction and
incidence angle dependence. Regression analyses of the upwind, downwind, and cross-
wind NRCS at a fixed incidence angle show consistent trends with the straight level
line data. Plots of NRCS against azimuth for lines corrected to the nearest 10° in
8 showed wind speed trends consistent with the straight level line data and earlier

RADSCAT data analyses. These plots show that the SASS I model NRCS is biased higher
than the RADSCAT data and the bias increases with wind speed. These plots also show
variation in the azimuth of minimum NRCS; thus, the actual signature of NRCS versus
azimuth may be more complex than this simple model allows.

The wind speed trends of the regression coefficients A0, AI, and A2 of the
second-order regression model have been analyzed. The slopes of the A0 and A2
coefficients versus wind speed show good agreement with the upwind, downwind, and
crosswind NRCS trends, but the trend for A1 is too complex to be understood by this
analysis.

The analyses of these data which were taken over 5 years of intensive flight
tests, show gaps at certain parametric ranges and large scatter in others. The trends
with wind speed show biases, when compared with the best known model, SASS I. The
presence of undocumented second-order parameters are suggested by several results.
Thus, it is fair to conclude that these data are but a supplement to a growing data
bank on ocean NRCS. For instruments which require these empirical data to be finely
tuned such that model function error is removed as a factor from operational satellite
scatterometer wind sensors, this data base is still incomplete at this frequency and
little known at others.

Langley Research Center
National Aeronautics and Space Administration
Hampton, VA 23665
November 10, 1983
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APPENDIX A

REGRESSION FIT RESULTS FOR NRCS VERSUS WIND SPEED IN RATIO
FORM FOR RADSCAT STRAIGHT LEVEL LINE DATA

The NRCS versus wind speed data for AAFE RADSCAT straight level lines were
obtained as described in the section entitled "Straight Level Lines." The results are
given in the plots of figures AI through A7. A general description of the results can
be found in the section of the report referred to earlier.

13
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APPENDIX B

REGRESSION MODELS FOR RADSCAT WIND CIRCLES

Philip R. Schaffner
Research Triangle Institute

Hampton, Virginia

The response of the scatterometer has been shown to be a function of incidence
and azimuth angles over the ocean surface in the presence of winds of constant direc-
tion and speed and can be modeled by an equation of the form (see ref. 8):

2 _ ( + d e)sin n_ + e (BI)= + b 8) cos n_ + cn n(NRCS) _ an n
n=0

where

(NRCS) normalized radar cross section

@ incidence angle

azimuth angle

a,b,c,d parameters related to actual wind speed and direction

e error in observation of NRCS

Equation (BI) can be rewritten as

(NRCS) = A0 + A18 + A2 cos _ + A3@ cos _ + A4 sin _ + A58 sin

+ A6 cos 2_ + A78 cos 2_ + A8 sin 2# + A98 sin 2@ + E (B2)

where the coefficients Ai represent linear combinations of a, b, c, and d in
equation (BI).

If the dependence on incidence angle is removed from the data and the azimuth
angle of the antenna is replaced by azimuth with respect to the wind direction (X),
then an adequate model (ref. 8) is

2

(NRCS) = _ An cos nX + E (B3)
n=1
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In order to fit experimental data to these models a general least-squares regres-
sion technique may be employed. Either of these models may be expressed as a matrix
equation of the form:

where

vector of n observations of NRCS

n × p matrix of functions of independent variables

vector of p parameters of model (of order p - 1)

vector of n error terms due to random variation in data

It can be shown (ref. 13) that the least-mean-squares-error solution for the
coefficient vector B is:

Since a large number of observations were to be included in each regression fit,
the computer program would have required a large amount of storage had this equation
been implemented directly. As an alternative to the direct matrix manipulation
approach, expressions were obtained for the elements of the matrices as follows. Let

A = X'X (p x p matrix) (B6)

and

= X'Y (p-element vector) (B7)

THUS, equation (B5) can be written as

For the ith observation, the ith row of _ can be represented as the vector:

Xi = {Xi0, Xil, Xi2, -.., Xip_l } (B9)

where Xij represents functions of the independent variables.
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For the model of equation (B2),

Xi0 = I Xi5 = @i sin @i

Xil = @i Xi6 = cos 2_i

Xi2 = cos #i Xi7 = 8i cos 2_i

Xi3 = @i cos _i Xi8 = sin 2@i

Xi4 = sin _i Xi9 = @i sin 2¢i

For the model of equation (B3),

Xi0 = 1

Xil = cos Xi

Xi2 = COS 2Xi

An element of _ can then be expressed as

n-1

E (XkiXkj)k=O

The vector of n observations, Y can be written as

Y = IYo' YI ' "''' Yn-1} (B11)

and an element of Q can be expressed as

n-1

% (Yk cB,k=0

The sums in equations (B10) and (B12) are formed as the data are read, and when
the end of the data for a particular run is reached, the A matrix is inverted and

the vector Q is premultipl_ed by the result to arrive at the estimates of the model
coefficients in the vector B. The total sum of squares error (SS), the sum of the
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residuals (SR), the multiple correlation coefficient (R2), and the normalized standard

deviation (NSD) are then calculated as follows (ref. 14):

n-1

(SS) = E E_ = Sum of squares error (B13)l
i=0

n-1

(SR) = E Ei Sum of residuals (B14)
i=O

R 2 = j=0 \i=0 (B15)

n-1 2 (nf i)yn
Yi - Y

i-o \i=0

<NSDI=<E-CSS)CS  = /En nI)3}

Sample standard deviation (B16)

Sample mean

where

E = Y. _ _1 B.X.. = Error in ith observation (ith residual) (B17)
i i j=0 3 13

= y- y'
i i

Bj = jth element of coefficient vector

Y' = Model estimate of value of dependent variable
i

for ith set of independent variables
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APPENDIX C

SECOND-ORDER REGRESSION RESULTS FOR RADSCAT CIRCLE FLIGHT DATA

After having been preprocessed to correct for effects of incidence angle varia-
tions, the RADSCAT circle flight data were fit by the second-order model described in
appendix B (eq. (B3)). _ne results are given in figures (CI) through (C27). A gen-
eral description of the results can be found in the section "Circle Flight Lines."
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for circle flight line data for mission 230, FCF.
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for circle flight line data for mission 288, flight 6.
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for circle flight line data for mission 318, flight 18.
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Figure C17.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 335, flight 4.B.
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Figure CI8.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 335, flight 5.
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Figure C19.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 335, flight 6.
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Figure C20.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 9.
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Figure C21.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 10.
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Figure C22.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 11.
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Figure C23.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 13.
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Figure C24.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 14.
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Figure C25.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 15.
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Figure C26.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 20.
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Figure C27.- Second-order regression fit of NRCS versus azimuth relative to upwind
for circle flight line data for mission 353, flight 21.
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SYMBOLS AND ABBREVIATIONS

A altitude of aircraft, m

AAFE RADSCAT advanced aerospace flight experiment radiometer scatterometer

AV.IN. average incidence

Ai,Bi regression coefficients (Ai and Bi in computer plots)

An nth coefficient of polynomial

4 a,b,c,d parameters related to actual wind speed and direction

amp amplifier

C,D,U crosswind, downwind, and upwind (XW, DW, and UW in computer
plots)

CI,C2 angles of crosswind minima for circle NRCS versus X plots

CUNY City University of New York

Dmax angle of downwind maximum for circle NRCS versus X plots

dev deviation

dir direction

err error

FCF functional check flight

f function

fl,FLT flight

G antenna gain

GMT Greenwich mean time

GXR receiver calibration loop attenuation

H,V horizontal and vertical (polarization)

lat latitude

long longitude

max maximum

min minimum

miss mission
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NASA National Aeronautics and Space Administration

NRCS normalized radar cross section (or o), dB

NSD normalized standard deviation

n integer

PTS points

pol, P polarization

R2 multiple correlation coefficient (R**2 in computer plots)

SASS SEASAT-A satellite scatterometer

SR sum of residuals

SS sum of squares error

ST start

std standard

temp temperature

U velocity, m/s

V output voltage of scatterometer integrator, V

WDIR wind direction

WSPD wind speed

calibration attenuator value for given channel

equivalent beamwidth, rad

@ incidence angle, deg (INC. ANG. in computer plots)

k free-space wavelength, m

o
scattering coefficient or NRCS, dB (SIGMA0 in computer plots)

scatterometer integration time, s

azimuth angle, deg (AZ in computer plots)

X wind direction relative to upwind (CHI in computer plots)
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Subscripts:

c,d,u crosswind, downwind, and upwind

cal during calibration

sea during sea operation

57



%n
00

TABLE I.- AAFE RADSCAT FLIGHT EXPERIMENTAL OCEAN NRCS DATA

At line start At line stop Archive tape
Number Average Data

Mission Flight Date Line Run Time, N.lat. E.long., Time, N.lat. E.long., of _ititude, Mode Pol quality
' ' Isamples ft Number File

H M S deg deg H M S deg deg (a) (b) (c)

230 FCF 4/11/73 2 2 9 12 45 38.9317 -74.5533 19 19 03 39.0801 -74.7533 407 4789 FA HH,VV 1,2 M230 I
2 3 19 22 50 39.0317 -74.7626 19 30 30 38.7973 -74.3539 461 4822 FA HH,VV 2
2 4 9 34 34 38.7983 -74.4092 19 45 31 39.0583 -74.7617 612 4825 FA HH,VV 3
2 5 20 01 00 38.9783 -74.7129 20 07 51 38.7950 -74.3334 314 4840 FA HH,VV 4
2 6 20 10 53 38.7066 -74.1783 20 37 52 37.8283 -72.8867 1470 4837 SS,FA,AA HH,VV 5
3 I 20 40 56 37.8833 -72.7600 20 52 21'37.9100 -72.6467 600 4824 SS,FA,AA HH,VV 6
4 I 21 01 18 37.7533 -72.9972 21 13 48137.6965 -72.8833 1362 4820 SS HH,VV 7

238 20 6/5/73 2 3 17 55 26 24.6550 -92.2654 18 07 10:24.9621 -92.7567 660 5423 FA HH,VV 1,2 M238 I
2 4 8 10 44 24.9867 -92.7033 18 20 20'24.7867 -92.2838 499 5515 FA HH,VV 2
2 5 18 27 28 24.7128 -92.1133 18 33 34 24.6000 -91.8418 345 5451 FA HH,VV 3
3 1 8 38 06 24.4314 -91.8750 18 48 50 24.0033 -92.1317 603 5311 FA HH,VV 4
5 1 19 04 27 24.5185 -92.0156 19 25 55 25.2761 -92.7533 1189 5271 FA HH,VV 5
4 2 9 29 41 25.3100 -92.7730 19 40 03 25.3367 -92.7700 1129 5277 SS HH,VV 6
5 2 19 49 36 25.4408 -92.9342 20 11 24 26.2010 -93.6694 1190 5117 FA HH,VV 7
4 9 20 15 16 26.3383 -93.7883 20 28 15 26.3709 -93.8317 1421 5372 SS HH,VV 8
5 4 21 35 01 27.5722 -95.1639 21 38 15 27.6884 -95.2817 204 5294 FA HH,VV 9
5 5 21 40 53 27.7762 -95.3780 22 01 35 28.5496 -96.1147 1066 5193 FA HH,VV 10
4 17 22 05 00 28.4850 -96.0383 22 18 47 28.5250 -96.0767 1509 5215 SS HH,VV 11

238 27 6/11/73 2 3 6 30 32 26.4250 -88.5944 16 40 56 26.2768 -88.0984 584 5489 FA HH,VV M238 12
2 4 16 50 00 26.5241 -88.3986 17 01 10 26.6862 -88.9333 621 5508 FA HH,VV 13
3 I 7 03 15 26.5997 -88.9667 17 03 48 26.5752 -88.9750 38 5514 FA VV 14

3 I 17 04 21 26.5540 -88.9850 17 16 30 26.1333 -89.2683 684 5512 FA HH,VV 15
3 2 7 19 27 26.2683 -89.2233 17 30 40 26.7864 -89.0452 661 5515 FA HH,VV 16
5 I 17 39 54 26.7850 -89.4074 18 02 20 27.5966 -90.1683 1235 5522 FA HH,VV 17
4 2 8 04 57 27.6267 -90.1500 18 17 37 27.6505 -90.1500 1256 5509 SS HH,VV 18
5 2 18 27 13 27.6331 -90.0883 18 48 49 28.4393 -90.7993 1142 5518 FA HH,VV 19
4 12 8 51 41 28.4505 -90.7972 19 03 39 28.5083 -90.7800 1306 5488 SS HH,VV 20

aFA indicates fixed angle mode; AA, alternating angle mode; SS, short scatterometer mode. All modes defined in reference 11.

bHH is horizontal polarization, transmit and receive; VV, vertical polarization, transmit and receive; VH, vertical polarization
transmit and horizontal polarization receive; HV, horizontal polarization transmit and vertical polarization receive.

ci - thermal environment of band-pass filter estimated rather than controlled; 2 - average calibration voltage of flight because
periodic calibrations exhibited drift; 3 - bandpass filter characteristics reconstructed subsequent to flight; 4 - additional -2.33 dB
added to calibration loop gain to normalize average flight NRCS to 5.5 dB at incidence angle of 10°; 5 - surface truth shows variability
or questionable quality.



TABLE I.- Continued

At line start At line stop Number Average Data Archive tape

Mission Flight Date Line Run Time, N.lat., E.long., Time, N.lat., E.long., of altitude, Mode Pol quality

H M S deg deg H M S deg deg samples ft (a) (b) (c) Number File

288 5 11/11/74 4 1 ii 31 52 57.0533 0.8696 ii 40 39157.0817 1.1363 964 9398 SS HH,VV 3,4 M288 1
2 3 ii 48 16 57.0773 1.1683 ii 59 37,57.5267 2.0326 512 9512 FA HH,VV 2
2 4 12 04 24157.5630 2.1033 12 Ii 19 57.4226 1.8259 309 9524 FA HH,VV 3
2 5 12 18 24 57.2856 1.5556 12 35 16 56.9450 0.8950 834 9585 FA HH,VV 4

2 6 12 41 41 57.1027 1.1911 12 56 58 57.6950 2.3666 790 9540 FA HH,VV 5
3 1 13 00 44 57.8100 2.2767 13 09 27 58.0383 1.8167 429 9489 FA HH,VV 6
3 2 13 12 38157.9901 1.8532 13 20 30 57.7591 2.3143 386 9474 FA HH,VV 7
3 3 13 27 48157.5665 2.5750 13 31 28 57.4447 2.7986 193 9629 FA HH,VV 8

• 3 4 13 34 05157.4350 2.7533 13 40 57 57.6067 2.4217 333 9564 FA HH,VV 9
2 7 13 43 43 57.6350 2.2700 13 59 i0 57.3133 1.6040 745 9606 FA HH,VV i0
4 8 14 09 58157.5067 2.2145 14 26 34 57.6189 2.5978 1816 9582 SS HH,VV ii

6 11/14/74 4 1 13 05 44 56.8417 3.9800 13 14 02 56.9496 4.0350 908 9426 SS HH,VV 3,4 M288 12
2 3 13 24 20 57.0183 4.0043 13 37 39 56.5708 3.8600 637 9549 FA HH,VV 13
2 4 13 41 06 56.4533 3.8200 13 54 30 56.0033 3.6759 633 9568 FA HH,VV 14
2 5 14 02 16'55.7615 3.6000 14 14 40 55.3683 3.4790 610 9541 FA HH,VV 15
2 6 14 20 i0 55.3367 3.4580 14 33 13 56.0349 3.6900 620 9466 FA HH,W 16
2 7 14 37 30 56.2583 3.7583 14 52 ii 57.0302 4.0119 699 9450 FA HH,VV 17
4 7 14 55 09 57.0800 4.0133 15 07 56 57.2083 4.1283 1387 9380 SS HH,VV 18
3 1 15 47 19156.8129 3.8712 16 01 00 56.9133 2.8867 643 9482 FA HH,VV 19
3 2 16 04 09i56.8833 2.9306 16 17 40 56.7512 4.1301 654 9513 FA HH,VV 20
2 i0 16 26 i0 56.5929 3.9003 16 39 30 57.2803 4.0956 626 9458 FA HH,VV 21

306 FCF 4/4/75 4 1 20 01 32 38.0600 -72.4183 20 09 49 37.9974 -72.2729 444 5327 FA HH,VV 5 M306 1
4 4 20 09 53 37.9933 -72.2731 20 17 09 37.9514 -72.1800 347 5333 FA HH,VV 2
4 7 20 17 19 37.9433 -72.1800 20 27 04 37.8517 -72.0450 594 5337 FA HH,VV 3
4 ii 20 30 57 37.8984 -72.1667 20 39 01 37.8219 -72.0751 436 5312 FA HH,VV 4
4 14 20 39 08 37.8183 -72.0717 20 48 45 37.7414 -71.9278 414 5307 FA HH,VV 5
3 2 20 54 54 37.4817 -72.0183 21 04 49 37.0817 -72.2083 455 5428 FA HH,VV 6

3 4/17/75 1 1 14 07 50 40.4752 -73.8567 14 17 49 40.4133 -73.8356 434 9772 FA HH M306 7
7 1 14 34 44 40.4317 -73.4994 14 45 01 40.3667 -73.5148 1049 9790 SS HH 8
6 1 14 48 i0 40.2150 -73.4767 14 59 i0 40.1367 -73.4450 1131 9815 SS HH 9
5 1 15 05 02 40.1317 -73.5433 15 15 30 40.0583 -73.5464 1068 9827 SS HH i0
13 1 15 19 51 39.8643 -73.5950 15 30 35 39.7717 -73.5647 1121 9834 SS HH ii
12 1 15 37 58 40.0489 -73.4500 15 48 15 39.9650 -73.4462 1071 9833 SS HH 12
Ii 1 15 53 58 40.0855 -73.1860 16 04 39 39.9917 -73.1717 1095 9824 SS HH 13
i0 1 16 ii 47 40.2576 -73.2074 16 22 02 40.1733 -73.2250 1066 9831 SS HH 14
9 1 16 24 24 40.2533 -73.1733 16 27 59 40.3767 -73.0817 228 9838 SS HH 15
9 2 16 29 28 40.4302 -73.0586 16 39 50 40.3508 -73.0900 1079 9844 SS HH 16
8 1 16 41 21 40.3940 -73.1532 16 45 30 40.5233 -73.3083 206 9826 SS HH 17
8 2 16 46 50 40.5633 -73.3631 16 57 21 40.4817 -73.3967 1097 9841 SS HH 18
8 4 17 00 14 40.4442 -73.5717 17 03 29 40.4400 -73.7683 145 9838 SS HH 19
1 5 17 05 39 40.4661 -73.8867 17 15 54 40.3850 -73.9049 1048 9898 SS HH 20

Ln See footnotes on page 58.
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TABLE I.- Continued

At line start At line stop Number Average Archive tape
Data

Mission Flight Date Line Run Time, N.lat.,l E.long., Time, N.lat. E.long., of altitude, Mode Pol quality
H M S deg deg H M S deg deg samples ft Number File(a) (b) (c)

318 13 8/29/75 3 1 08 22 37 54.9333 7.6117 08 26 03 54.8383 7.8367 157 10247 FA HH,VV M318 1
3 2 08 38 55 55.2067 7.1167 08 42 13 55.3133 6.8983 158 10228 FA HH,VV 2
6 1 09 15 27 54.8900 7.1633 09 19 20 54.8900 6.8433 149 10224 FA HH,VV 3
2 2 09 55 57 55.1483 7.6267 i0 01 17 54.9617 7.3483 217 10193 FA HH,VV 4
2 22 i0 01 33 54.9533 7.3367 i0 02 21 54.9250 7.2933 35 10192 FA HH,VV 5
4 1 i0 12 05 54.9767 7.8767 i0 16 00 55.0117 7.8183 226 10176 FA HH,VV 6
4 2 I0 16 05 55.0083 7.8167 i0 16 55 54.9883 7.8550 48 10179 FA HH,VV 7
4 3 i0 17 24 55.0078 7.8817 i0 22 26155.0317 7.8783 284 10160 FA HH,VV 8
4 9 i0 33 36!55.1233 7.8617 i0 38 12!55.1217 7.8417 241 10148 FA HH,VV 9
4 ii i0 39 04 55.1500 7.8733 i0 51 31'55.1783 7.7983 614 10158 FA HH,VV i0

14 9/2/75 2 3 08 26 16 54.8933 6.7700 08 35 38 55.2267 7.2683 422 10042 FA HH,VV M318 ii
3 1 08 51 42 55.3667 7.2750 08 58 42 55.1500 7.7183 318 10040 FA HH,W 12
3 ii 08 59 26 55.1260 7.7624 09 01 31 55.0583 7.8883 92 10040 FA HH,VV 13
3 2 09 13 29 54.8283 8.1267 09 18 30 54.9783 7.8133 234 10030 FA HH,VV 14
3 22 09 19 08 54.9967 7.7717 09 20 38 55.0417 7.6750 64 10022 FA HH,VV 15
4 1 09 44 35 54.9800 7.8650 09 58 26 54.9983 7.8250 809 9982 FA HH,VV 16
4 6 09 58 41 55.0100 7.8300 i0 00 13 54.9800 7.8667 76 10033 FA HH,VV 17
4 7 I0 00 44 54.9800 7.8283 I0 12 15 54.9933 7.7433 624 9970 FA HH,VV 18
4 II i0 12 27 55.0033 7.7433 i0 13 17 55.0067 7.7950 33 10074 FA HH,VV 19
4 12 i0 13 32 54.9950 7.8017 i0 25 31 54.9667 7.7233 480 10068 FA HH,VV 20

15 9/4/75 2 3 08 36 00 54.9400 8.0183 08 39 i0 55.0017 7.8363 325 2552 SS VV M318 21
3 1 08 45 02 54.9067 7.9117 08 47 03 54.9817 7.9500 217 2558 SS VV 22
2 4 08 51 17 54.9383 8.0933 08 54 35 54.9700 7.8767 343 2541 SS VV 23
3 2 08 59 29 54.8750 7.9300 09 02 40 55.0033 7.9517 285 2559 SS VV 24
2 5 09 07 33 54.9333 8.0567 09 i0 18 54.9650 7.8717 274 2563 SS HH 25
3 ,3 09 14 32 54.8833 7.9100 09 17 06 54.9883 7.9500 219 2575 SS HH 26
2 6 09 21 48 54.9767 7.8367 09 24 22 54.9567 8.0367 252 2566 SS VV 27

3 4 09 29 56 55.0033 7.9800 09 31 34 54.9383 7.9350 182 2578 SS VV 28
2 7 09 35 39 54.9333 8.0750 09 38 34 54.9817 7.8883 293 2572 SS HH 29
3 5 09 43 26 54.8883 7.9350 09 46 20 55.0000 7.9733 259 2576 SS HH 30

16 9/8/75 2 5 14 52 58 54.7201 7.8517 14 59 20 55.0117 8.1133 280 10129 FA HH,VV M318 31
4 4 15 30 35 54.9550 7.8517 15 44 52 55.0200 7.9519 791 10080 FA HH,VV 32
4 9 15 45 02 55.0217 7.9417 15 59 02 55.1283 8.0500 747 10077 FA HH,VV 33
4 14 15 59 14 55.1283 8.0350 16 13 13 55.2117 8.0600 535 10044 FA HH,VV 34
3 2 16 21 24 55.1414 7.5593 16 23 57 55.1933 7.3817 117 10105 FA HH,VV 35
3 22 16 24 23 55.2030 7.3517 16 30 54 55.3217 6.8950 277 10097 FA HH,VV 36

3 3 16 35 54 55.2950 6.8267 16 46 37 55.0267 7.6550 416 10094 FA HH,VV 37

See footnotes on page 58.



TABLE I.- Continued

At line start At line stop Number Average Archive tapeData

Mission Flight Date Line Run Time, N.lat., E.long., Time, N.lat., E.long., of altitude, Mode Pol quality
H M S deg deg H M S deg deg samples ft (a) (b) (c) Number File

318 17 9/9/75 2 2 07 50 16 54.9333 7.9467 08 O0 22154.7350 7.7467 416 9878 SS,FA HH,VV M318 38
3 3 08 08 35 55.0083 7.6583 08 15 09154.8883 8,2083 288 10074 FA HH,VV 39
3 4 08 17 54 54.9617 8.1717 08 25 09 55.1467 7.7133 329 10076 FA HH,VV 40
4 1 08 33 53 54.8517 7.5689 08 46 23 54.9200 7.6800 731 9989 FA HH,VV 41
4 6 08 46 54 54.9233 7.6483 08 53 O0 54.9883 7.7000 318 9977 FA HH,VV 42
4 8 08 53 08 54.9883 7.7133 08 59 29 54.9683 7.7633 337 9938 FA HH,VV 43
4 Ii 08 59 42.54.9733 7.7517 09 01 12 55.0017 7.8200 73 10169 FA HH,VV 44
4 12 09 01 50 54.9783 7.8150 09 12 58 55.0217 7.9283 444 10199 FA HH,W 45

18 9/9/75 4 1 13 58 Ol 54.8083 7.5960 13 58 55 54.8450 7.5833 61 6165 FA HH,VV M318 46
4 2 13 59 33 54.8600 7.6358 14 i0 18 54.9467 7.8100 648 6142 FA HH,VV 47
4 6 14 I0 43 54.9533 7.7867 14 23 i0 55.1000 7.9900 694 6149 FA HH,VV 48
4 ii 14 23 21 55.1033 7.9783 14 36 06 55.2717 8.1583 493 6140 FA HH,VV 49

19 9/10/75 2 6 13 14 57 55.1133 8.2267 13 21 45 54.9883 7.7950 291 9988 FA HH,VV M318 50
3 3 13 27 36 55.0717 7.8433 13 34 19 54.8183 8.1317 297 10017 FA HH,VV 51
4 5 13 50 46 54.8883 7.7467 13 52 46 54.9167 7.7320 115 9992 FA HH,W 52
4 6 13 55 22 54.9300 7.7517 13 56 06 54.9100 7.7867 52 9981 FA HH,VV 53
4 7 13 56 30 54.9017 7.7733 13 57 59 54.9450 7.7757 i00 9937 FA HH,W 54
4 8 13 58 59 54.9183 7.8000 14 Ol 23 54.9383 7.8283 143 9937 FA HH,VV 55

4 i0 14 03 13 54.9783 7.8383 14 08 54 54.9967 7.9133 333 9957 FA HH,VV 56
4 12 14 09 26 54.9850 7.8933 14 ii 08 55.0267 7.9317 107 9942 FA HH,VV 57
4 13 14 ii 35 55.0117 7.9450 14 18 53155.0783 7.9967 409 9955 FA HH,VV 58
4 17 14 19 51 55.0650 7.9550 14 34 26 55.1917 8.0433 383 9947 FA HH,VV 59

24 9/17/75 2 i0 14 O0 30 55.0317 7.9905 14 ii 58 54.7650 7.4567 502 10127 FA HH,VV M318 60
2 ii 14 14 19154.8367 7.5600 14 20 08 55.0417 8.0350 276 10079 FA HH,VV 61
4 1 14 27 32 154.8733 7.7867 14 37 26 54.9417 7.9567 589 10028 FA HH,VV 62

335 3 1/16/76 2 3 16 20 15 36.8586 -72.4433 16 23 02 36.7639 72.3406 162 10054 FA HH,VV M335 1
2 33 16 23 13 36.7600 -72.3333 16 33 35 36.3983 71.9867 955 10062 FA,SS HH,VV,VH 2
4 1 16 36 47 36.3167 -71.9467 16 39 42 36.3483 71.9167 216 i0011 FA HH,VV 3
4 2 16 40 00 36.3550 -71.8977 16 42 46 36.373_ 71.8633 213 10033 FA HH,VV 4
4 3 16 42 53 36.3721 -71.8550 16 50 O0 36.3883 71.8283 494 i0010 FA HH,VV 5
4 6 16 50 07 36.3950 -71.8217 16 58 i0 36.4317 71.7683 503 10016 FA HH,VV 6
4 9 16 58 29 36.4400 -71.7483 17 02 50 36.4217 71.7267 238 9984 FA HH,VV 7
4 i0 17 02 58 36.4250 -71.7317 17 03 15 36.4350 71.7350 18 10032 FA HH,VV 8

See footnotes on page 58.
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TABLE I.- Continued

At line start At line stop Number Average Data Archive tape

of altitude,! Mode Pol quality
Mission Flight Date Line Run Time, N.lat., E.long., Time, N.lat., E.iong., samples ft Number File

H M S deg deg H M S deg deg (a) (b) (c)

335 4A 1/22/76 4 1 16 51 08 38.7483 -73.9617 16 53 03 38.7533 73.9050 145 10090 FA HH,VV M335 9
4 2 16 53 I0 38.7483 -73.9083 16 56 29 38.7500 73.9050 251 9987 FA HH,VV i0
4 3 16 56 49 38.7633 -73.8950 17 O0 16 38.7533 73.8100 264 I0010 FA HH,VV ii
4 5 17 O0 36 38.7400 -73.8033 17 05 58138.7210 73.7367 395 10018 FA HH,VV 12

4 7 17 06 19i38.7167 -73.7500 17 09 44 38.7317 73.7117 271 9991 FA HH,VV 13
4 8 17 I0 04 38.7383 -73.6917 17 ii 21 38.7017 73.6700 108 9970 FA HH,VV 14
2 3 17 15 52 38.7600 -73.8300 17 31 50 38.9117 74.4533 864 10029 FA HH,VV,VH 15
4 9 17 36 ii 38.8783 -74.2601 17 40 58 38.8677 74.2017 321 10007 FA HH,VV 16
4 ii 17 41 17 38.8600 -74.1833 17 51 05 38.8383 74.0667 665 9980 FA HH,VV 17
4 15 17 51 25 38.8250 -74.0500 17 53 09 38.8283 74.0539 135 10016 FA HH,VV 18
4 16 17 53 37 38.8267 -74.0233 17 55 09 38.8050 74.0333 i00 i0100 FA HH,VV 19
4 19 17 55 35 38.8200 -74.0200 17 56 06 38.8210 73.9867 26 10033 FA HH,W 20
3 1 17 58 12 38.8400 -73.8767 18 08 O0 39.2067 73.5217 504 9982 FA HH,W 21
3 ii 18 08 Ii 39.2133 -73.5133 18 ii 14 39.3267 73.4017 163 9922 FA HH,VV 22
4 17 18 13 28 39.3217 -73.3532 18 17 36 39.3250 73.2400 233 10020 FA HH,VV 23
4 18 18 17 42 39.3200 -73.2383!18 26 35 39.2933 73.1333 498 10046 FA HH,VV 24
4 22 18 27 58 39.3200 -73.1550 18 39 12 39.2617 72.9517 654 9997 FA HH,VV 25

4B 1/22/76 4 1 19 41 23 38.1267 -71.3567 19 50 54 38.1483 71.1633 605 10057 FA HH,VV M335 26
4 5 19 51 12 38.1367 -71.1683 19 54 41 38.1483 71.1583 268 10021 FA HH,VV 27
4 6 19 54 59 38.1600 -71.1517 19 56 35 38.1367 71.1050 135 10076 FA HH,VV 28
4 7 19 56 54 38.1367 -71.1167 19 58 28 38.1683 71.0683 132 10113 FA HH,VV 29
4 8 19 58 52 38.1517 -71.0600 20 O0 22:38.1717 71.0797 126 10014 FA HH,VV 30
4 9 20 O0 43 38.1800 -71.0583 20 03 46 38.1750 71.0067 240 10043 FA HH,VV 31
4 i0 20 04 47 38.1483 -71.0183 20 08 22 38.1850 70.9900 256 10012 FA HH,VV 32
4 ii 20 08 53 38.1850 -70.9567 20 i0 24 38.1700 70.9800 117 9948 FA HH,VV 33
4 12 20 ii 02 38.1933 -70.9563 20 12 22 38.1550 70.9283 103 10045 FA HH,VV 34

4 13 20 12 42138.1517 -70.9400 20 17 26 38.1567 70.8783 312 10031 FA HH,VV 35
4 14 20 17 31138.1567 -70.8783 20 20 33 38.1400 70.8733 213 9942 FA HH,VV 36
4 16 20 20 52 38.1483 -70.8833 20 24 25 38.1633 70.8283 239 10061 FA HH,VV 37
4 17 20 24 57 38.1483 -70.7983 20 45 40 38.1033 70.5267 1140 10025 FA HH,VV,HV 38
3 1 20 48 04 38.0056 -70.5233 20 53 34 37.7700 70.5300 316 10099 FA HH,VV,HV 39
3 ii 20 53 39 37.7683 -70.5267 20 56 16 37.6567 70.5333 149 10145 FA HH,VV 40
3 Iii 20 56 22 37.6517 -70.5317 20 59 Ol 37.5367 70.5367 155 10165 FA HH,VV 41
3 ii_ 20 59 47 37.5033 -70.5383 21 04 55 37.2917 70.5683 272 10626 FA HH,VV 42
2 3 21 07 14 37.2683 -70.6267 21 13 38 37.3783 70.8417 355 11106 FA HH,VV 43
2 33 21 13 57 37.3867 -70.8533 21 23 21 37.5333 71.1750 538 iiiii FA HH,W 44
3 2 21 24 50 37.5683 -71.2033 21 34 i0 37.9583 70.8650 544 11074 FA HH,VV,HV 45

See footnotes on page 58.



TABLE I.- Continued

At line start At line stop Number Average Data Archive tape

of altitude, Mode Pol quality Number FileMission Flight Date Line Run Time, N.lat., E.long., Time, N.lat., E.long., samples ft
H M S deg deg H M S deg deg (a) (b) (c)

335 5 1/23/76 4 1 18 48 50 38.1367 -71.1700 18 53 17 38.1517 71.1150 325 10021 FA HH,VV M335 46
4 3 18 53 42 38.1567 -71.0833 19 ii 15 38.1017 70.7950 1258 10062 FA HH,VV 47
4 9 19 ii 33 38.1033 -70.8050 19 13 22 38.1150 70.7367 141 10167 FA HH,VV 48
4 i0 19 13 48 38.0983 -70.7383 19 33 03 38.0200 70.3317 1297 9976 FA HH,VV 49
4 17 19 33 i0 38.0183 -70.3367 19 33 54 38.0417 70.3383 47 10020 FA HH,VV 50
4 18 19 34 22 38.0550 -70.3067 19 38 07 38.0067 70.2033 226 9954 FA HH,VV 51
4 19 19 38 ii 38.0033 -70.2033 19 47 17 37.9733 70.0567 500 10028 FA HH,VV 52
4 22 19 47 38 37.9883 -70.0467 19 54 35 37.9433 69.8683 404 i0011 FA HH,VV 53
2 5 119 59 35 37.9733 -69.8767 20 05 30 38.0717 70.0600 345 10027 FA HH,W 54
2 55 20 06 49 38.0950 -70.1017 20 16 27 38.2500 70.3990 551 9995 FA HH,VV,VH 55
3 1 120 19 04 38.1967 -70.4500 20 35 24 37.4217 70.5233 923 10052 FA HH,VV,HV 56

• 3 2 20 38 44 37.4683 -70.5333 20 55 25 38.0817 69.7483 937 9998 FA HH,VV 57
4 25 21 21 47 37.8650 -70.7833 21 35 i0 37.8033 70.4933 833 9992 FA HH,VV 58

6 1/28/76 4 1 20 49 31 38.2567 -71.3600 20 56 24 38.3353 71.2300 479 9945 FA HH,VV M335 59
4 4 20 56 36 38.3283 -71.2233 21 ii 33 38.4350 71.1050 1045 9932 FA HH,VV 60
4 9 21 ii 54 38.4533 -71.0912 21 15 03 38.4700 71.0383 212 9958 FA HH,VV 61
4 ii 21 15 24 38.4617 -71.0233 21 22 17 38.4890 71.0100 464 9908 FA HH,VV 62
4 13 21 22 17 38.4890 -71.0100 21 33 05 38.5349 70.9047 625 9882 FA HH,VV 63
4 17 21 33 33 38.5550 -70.8834 21 43 57 38.5933 70.7600 689 9899 FA HH,VV 64
4 21 21 44 06 38.6017 -70.7533 21 55 03 38.6567 70.5800 624 9900 FA HH,VV 65
3 1 22 00 22 38.5817 -70.6833 22 06 i0 38.3667 70.7183 331 9944 FA HH,VV 66
3 ii 22 06 35 38.3517 -70.7233 22 13 ii 38.1100 70.7567 382 9912 FA HH,VV 67
2 3 22 15 26 38.1500 -70.8183 22 30 28 38.6933 71.1600 713 9917 FA HH,VV 68
3 2 22 33 02 38.6000 -71.1617 22 46 59 38.2067 71.5317 730 9888 FA HH,VV 69
4 25 22 49 07 38.2200 -71.4667123 00 26 38.2400 71.2983 704 9856 FA HH,VV 70

353 9 3/2/77 4 1 20 i0 00 32.7617 -117.5083 20 23 53 32.6633 -117.4218 1348 9684 SS HH,VV M3531 1
4 6 20 38 02 32.9767 -117.6100 20 50 09 32.9000 -117.5433 473 9757 SS HH,VV 2
4 Ii 20 51 00 32.8683 -117.5150 21 03 46 32.7800 -117.4283 1222 9748 SS HH,VV 3
4 16 21 03 53 32.7733 -117.4300 21 16 34 32.6933 -117.3633 1245 9728 SS HH,VV 4
3 3 22 14 22 32.0133 -117.7983 22 24 19 32.2483 -117.3383 818 9742 SS HH,VV 5
3 33 22 26 13 32.2517 -117.3698 22 28 33 32.1617 -117.4517 204 9732 SS HH,VV 6

I0 3/3/77 4 1 20 25 42 32.7583 -117.4983 20 38 37 32.7083 -117.3833 1272 9528 SS HH,VV M3531 7
4 6 20 42 49 32.8217 -117.4633 20 54 44 32.7600 -117.3683 1168 9513 SS HH,VV 8
4 ii 21 02 22 32.9100 -117.5633 21 16 16 32.8283 -117.4583 1373 9519 SS HH,VV 9

See footnotes on page 58.
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TABLE I.- Concluded

At line start At line stop Number Average Data Archive tape

Mission Flight Date Line Run Time, N.lat., E.long., Time, N.lat., E.long., of altitude, Mode Pol quality

H M S deg deg H M S deg deg samples ft (a) (b) (c) Number File i

353 ii 3/8/77 2 5 121 45 03 43.4167 -129.8200 21 50 56 43.3200 -129.9917 503 9352 SS HH,VV M3531 i0
3 2 22 i0 17142.8517 -129.9083 22 19 45 42.5183 -129.4417 802 9514 SS HH,VV ii
2 6 22 27 28142.5005 -129.6400 22 37 34 42.4050 -129.9800 840 9513 SS HH,VV 12
4 1 22 40 44142.3783 -130.0917 22 53 29 42.5000 -129.8283 1126 9537 SS HH,VV 13
4 6 22 53 41!42.5017 -129.8367 23 06 39 42.5983 -129.5900 1251 9539 SS HH,VV 14
4 ii 23 06 46!42.5983 -129.5950 23 19 22 42.6683 -129.3167 1238 9335 SS HH,VV 15

13 3/10/77 4 1 00 04 27 32.8775 -117.7500 00 17 40 32.7183 -117.7117 1302 9583 SS HH,VV M3531 16
4 6 00 27 13 32.9317 -117.5550 00 41 06 32.8283 -117.5300 1374 9535 SS HH,VV 17
4 ii 00 42 37 32.7750 -117.4933 00 56 I0 32.6833 -117.4983 1335 9595 SS HH,VV 18
4 16 00 59 42 32.8067 -117.4983 01 09 49'32.7350 -117.4867 560 9645 SS HH,VV 19
4 20 01 09 58 32.7400 -117.4867 01 19 58 32.6800 -117.4700 967 9650 SS HH,VV 20
2 6 01 21 54 32.7367 -117.5217 01 30 40 32.8967 -117.9283 733 9635 SS HH,VV 21

14 3/11/77 2 5 22 57 36 42.5183 -129.9217 23 03 22142.5780 -130.2167 500 9486 SS HH,VV M3532 1
3 2 23 09 24 42.3733 -130.2467 23 24 00 41.7647 -130.2200 1243 9514 SS HH,VV 2
4 1 23 56 38 42.3567 -130.2617 00 09 42 42.4050 -130.1367 1046 9481 SS HH,VV 3
4 6 00 09 54 42.4017 -130.1233 00 23 21 42.4533 -129.9883 1304 9473 SS HH,VV 4
4 ii 00 23 29 42.4533 -129.9783 00 28 42 42.4667 -129.9333 505 9485 SS HH,VV 5

15 3/14/77 4 1 20 12 58 32.8650 -117.5450 20 25 45 32.8500 -117.4883 1253 9492 SS HH,VV M3532 6
4 6 20 31 02 32.8333 -117.4517 20 36 29 32.8317 -117.4317 13 9586 SS VV 7
4 ii 20 48 17 32.9217 -117.5583 20 56 27 32.9283 -117.5150 782 9498 SS HH,VV 8
4 16 20 56 35 32.9260 -117.5083 21 09 09 32.9233 -117.4650 1135 9503 SS HH,VV 9

20 3/22/77 4 1 19 45 03 32.7500 -117.5583 19 58 43 32.7699 -117.5800 1348 9756 SS HH,VV 5 M3532 i0
4 6 20 04 13 32.8133 -117.2767 20 18 28 32.8550 -117.3217 1385 9663 SS HH,VV ii
4 Ii 20 22 14 32.8500 -117.5067 20 36 00 32.8683 -117.5450 1335 9687 SS HH,VV 12
4 16 21 09 56 32.8983 -117.3317 21 18 07 32.9233 -117.3450 139 9697 SS HH,VV 13
4 21 21 21 47 32.9067 -117.3883 21 35 14 32.9300 -117.4317 1305 9729 SS HH,VV 14
4 26 21 35 21 32.9300 -117.4383 21 48 41 32.9400 -117.5150 995 9765 SS HH,VV 15

21 3/24/77 4 1 20 07 17 32.7617 -117.5867 20 19 46 32.7800 -117.5083 1228 9416 SS HH,VV,HV M3532 16
4 7 20 24 32 32.8333 -i17.5533 20 37 ii 32.8417 -117.4650 1243 9459 SS HH,VV 17
4 12 20 37 20 32.8483 -117.4617 20 49 58 32.8733 -117.3567 1007 9500 SS HH,VV 18
3 3 21 57 27 33.0950 -117.4433 22 09 12 32.6150 -117.4333 919 9519 SS HH,VV,HV 19

See footnotes on page 58.



TABLE II.- SURFACE TRUTH FOR RADSCAT MISSIONS

Neutral stabilit
Location, deg Time 19.5-m winds Temp., "C Anemometer Swell

Wave height, Data
Mission Flight Date Data source m quality

N.[at. E.Long. H M Speed, Direction, Air Sea Height, Average Height, Direction,
m/s deg m time, mln m deg (a)

306 FCF 4/4/75 NASA 929 37.391 -72.730 19 48 21.5 300 135 23 Average
S.S. wilmington Geddy 37.6 -73.7 18 00 b28.3 290 4.5 13.9 c3.0

38.1 -74.1 24 00 b15.4 330 9.0 12.2 c4.5

306 3 4/17/75 Ambrose Tower 40.444 -73.846 14 00 4.3 315 Good
17 00 1.7 270

318 13 8/29/75 Land Station 54.926 8.305 8 45 b2.8 124 >20 Smooth Fair
9 45 b3.0 146
10 45 b3.8 146
11 45 b3.8 146

List 55.021 8.425 9 45 b4-9 149 >20
10 45 b4.9 149
11 45 b5.1 149

318 14 9/2/75 Land Station 54.926 8.305 8 15 b4.7 34 1.1 Good
9 15 b5.1 34

lO 15 b5.1 34
11 15 b4.2 34

List 55.021 8.425 8 15 b5.4 50
9 15 b5.6 50
10 15 b4.7 70
11 15 b4.1 70

Plsa 54.995 7.906 8 15 4.4 45 17 I0
9 15 5.0 47
10 15 5.7 46
11 15 5.3 60

318 16 9/8/75 Land Station 54.926 8.305 14 45 b4.9 214 1.1 Good
15 45 b4.5 214
16 45 b4.5 191
17 45 b4.2 191

List 55.021 8.425 14 45 b6.1 240 15.6 17.9
15 45 b5.5 230
16 45 b5.6 220
17 45 b5-7 220

Plsa 54.995 7.906 14 45 7.9 198
15 45 8.0 198
16 45 7.8 188
17 45 8.3 184

Hornum Pile 54.958 8.210 14 45 5.7 238
15 45 5.6 236
16 45 5.9 232
17 45 6.5 230

NASA 929 54.986 7.913 14 45 7.3 212 225.5 258

aData quality is defined in terms of the standard deviation of wind speed and wind direction, respectively, as follows: Good - 1.0 m/s, 10°;
Fair - 1.5 m/s, 15°; Average - 2.0 m/s, 20°.

bMeasurements uncorrected for height and stability.

CMeasurements were in World Meteorological Organization units of half-meters, and hence were divided by 2 before entry into this table.
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TABLE II.- Continued

Neutral stability
Location, deg Time Temp., IC Anemometer Swell

19.5-m winds Wave height, Data

Mission Flight Date Data source m quality
N.Lat. E.Long. H M Speed, Direction, Air Sea Height, Average Height, Direction,

m/s deg m time, min m deg (a)

19/9/75 Land Station54.926 8.305 7 45 b9.4 214318 17 1.5 240 Good
I 8 45 b8.8 214

9 45 b9.4 214
List 55.021 8.425 7 45 b9.8 230 17.9 17.7

8 45 bi0.9 230
9 45 b12.1 230

Pisa 54.995 7.906 7 45 12.2 209
8 45 12.3 205
g 45 12.1 206

Rornum Pile 54.958 8.210 7 45 11.5 237
8 45 11.1 239
9 45 11.6 239

NASA 929 54.982 7.798 7 45 13.0 233 161.5 52

318 18 9/9/75 Land Station 54.926 8.305 14 15 b7.6 191 1.8 240 Fair
15 15 b7.9 191

List 55.021 8.425 14 15 bi0.6 220 18.7 17.7
15 15 bi0.I 229

Pisa 54.995 7.906 14 15 11.3 187
15 15 10.9 188

HorntunPile 54.958 8.210 14 15 10.5 237
15 15 9.7 236

NASA 929 55.029 7.811 14 15 12.5 202 228.6 174

318 19 9/10/75 Land Station 54.9261 8.305 11 15 b9.5 214 2.4 240 Good
13 15 b8.5 214
14 15 b8.6 214
15 15 b7.8 214

List 55.021 8.425 11 15 b8.8 270 16.9 17.4
13 15 b8.2 270
14 15 b8.0 270
15 15 b7.6 270

Pisa 54.995 7.906 11 15 9.2 248
13 15 7.8 245
14 15 8.0 245
15 15 7.5 244

Hornt_nPile 54.958 8.210 11 25 7.9 260

318 24 9/17/75 Land Station 54.926 8.305 13 15 b10.4 214 Good
14 15 bi0-4 214 2.7 226
15 15 b8.9 214

List 55.021 8.425 13 15 bl 1.8 240 17.0 16 _ 1.0
14 15 b10.9 240
15 15 b8.2 250

Pisa 54.995 7.906 13 15 13.0 222
14 15 12.5 216
15 15 9.5 233

aData quality is defined in terms of the standard deviation of wind speed and wind direction, respectively, as follows: Good - 1.0 m/s, 10°;
Fair - 1.5 m/s, 15°; Average - 2.0 m/s, 20°. .

bMeasurements uncorrected for height and stability.



TABLE II.- Continued

Neutral stability
Location, deg Time 19.5-m winds Temp., "C Anemometer Swell

Mission Flight Date Data source Wave height, Datam quality
N.Lat. E.Long. H M Speed, Direction, Air Sea Height, Average Height, Direction,

m/s deg m time, min m deg (a}

335 3 1/16/76 NASA 929 36.7 -72.7 16 00:14.6 159 18.0 19.0 137 30 2.0 Fair

335 4A 1/22/76 NOAA buoy EB-41 38.7 -73.6 15 O0 17.0 280 -.6 7.9 5 10 3.0 Good
16 00 26.7 275 -.6 7.9 5 10 3.0

NASA 929 38.82 -73.61 16 10 17.5 289 .0 8.5 98 22
NOAA buoy EB-41 17 08 16.9 291 -.6 8.0 5 10 3.0

18 00 17.0 287 -.5 7.9 5 10 2.6

335 4B 1/22/76 Weather ship Hotel 38.0 -71.0 15 00 21.6 290 3.7 12.8 21 I 5.5 Good
18 00 20.2 380 3.4 13.4 21 I 5.5

NASA 929 38.06 -71.15 19 15 21.1 290 2.9 13.3 162 18 5.0
Weather ship Hotel 21 00 25.2 290 2.1 12.8 21 I 5.5

23 0O 25.6 30f 21 I
24 00 22.7 290 2.7 12.8 21 I 6.0

335 5 1/23/76 Weather ship Hotel 38.0 -71.0 15 00 19.5 310 -3.0 11.9 21 I 4.5 5.5 340 Good
NASA 929 38.07 -71.06 17 45 17.0 295 -.3 11.4 101 24

38.07 -71.07 18 10 15.4 293 -.3 12.0 158 30

Weather ship Hotel 18 00 18.8 300 -.2 11.5 21 I 4.0 5.0 330
19 OO 15.2 300 -.3 1.5 21 10 3.0 3.4 285
20 O0 12.1 294 -.3 11.8 21 10 3-8 1.8 281
2100 13.8 291 -.3 1.5 21 10 3.4 2.3 280
21 O0 16.8 300 .4 1,5 21 1 3.5 2.7 330
22 08 12.1 294 21 10 2.8 2.1 288

NASA 929 38.20 -71.29 22 00 12.9 286 1.3 13.2 146 44

38.00 -70.70 22 15 13.4 288 1.3 13.2 98 44
Weather ship Hotel 24 00 12.1 270 2.0 13.3 21 I 2.5 4.0 300

335 6 1/28/76 Weather ship Hotel 38.0 -71.0 18 00 17.7 300 9.2 15.0 21 I 2.5 4.0 300 Good
20 00 16.0 292 9.2 15.0 21 10 1.8 4.6 185

NASA 929 38.2! -71.26 20 25 15.0 294 7.9 13.7 101 44
Weather ship Hotel 21 0O 12.1 250 7.9 13.7 21 10 3.8 3.7 189

21 0O 16.8 300 7.7 13.4 21 1 2.5 4.0 240 dsnow
22 00 11.3 316 7.7 13.4 21 10 2.4 3.7 180
23 00 11.0 315 7.7 13.4 21 10 2.7 2.7 180

353 9 3/2/77 NASA 929 32.75 -118.57 19 34113.6 318 10.4 14.3 190.5 20 Good
Sonic anemometer 32.78 -117.29 2100 5.4 320 12.5 14.2 8.0

NASA 929 32.82 -117.45 22 47 e7.1 (6.9) 294 10.5 14.4 175.3 8
Sonic anemometer 32.78 -117.29 24 01 6.1 13.6 14.1 8.0

353 10 3/3/77 Sonic anemometer 32.78 -117.29 20 05 5.2 180 12.8 13.7 8.0 Fair
NASA 929 32.75 -117.38 21 37 e5.6 (5.4) 234 12.4114.4 100.6 6

353 11 3/8/77 NASA 929 42.45 -130.08 20 38 17.7 246 1O.i 11.0 211.8 11 5.5 Good
NOAA buoy EB-16 42.50 -130.00 21 0O 15.1 250 10.0 8

NASA 929 42.67 -130.00 23 38 15.5 277 8.6 10.6 103.6 10
NOAA buoy EB-16 42.50 -130.08 24 00 15.6 270 10.0 8 6.0

aData quality is defined in terms of the standard deviation of wind speed and wind direction, respectively, as follows: Good - 1.0 m/s, 10°;
Fair - 1.5 m/s, 15°; Average - 2.0 m/s, 20°.

dsnow could affect the quality of RADSCAT data.
ewind speeds in parentheses are from reference 9.
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TABLE II.- Concluded

Neutral stability
Location, deg Time 19.5-m winds Temp., °C Anemometer Swell

Mission Flight Date Data source Wave height, Data
m quality

N.Lat. E.iong. H M Speed, Direction, Air Sea Height, Average Height, Direction,

m/s deg m time, min m deg (a)

353 13 3/10/77 Sonic anemometer 32.78 -117.29 21 25 4.4 315 14.014.3 8.0 Good
NASA 929 32.92 -117.86 22 57 7.9 295 13.0 15.2 85.3 10

Sonic anemometer 32.78 -117.29 23 35 5.7 315 14.2 14.5 8.0
NASA 929 32.88 -117.53 01 46 13.1 306 11.0 14.4 100.6 11

353 14 3/11/77 NOAA buoy HB-16 42.50 -130.00 21 00 13.2 290 10.0 8 3.5 Fair

NASA 929 42.4:-130.25 21 37 10.5 I 276 5.6 10.2 207.3 18NASA 929 42.75 -130.00 23 45 13.7 252 4.9 10.7 96.0 11
NOAA buoy EB-16 42.50 -130.00 24 00 18.9 280 10.0 8 3.0

353 15 3/12/77 Sonic anemometer 32.78 -117.29 20 10 4.2 270 8.0 Good

353 20 3/22/77 Sonic anemometer 32.78 -117.29 20 05 2.4 245 13.3 15.1 8.0 Variable
21 00 1.3 245 13.6 15.1
21 40 2.5 245

NASA 929 32.67 -117.51 22 13 2.8 to 8.3 265 10.2 14.7 86.9 19

353 21 3/24/77 Sonic anemometer 32.78 -117.29 18 20 5.9 300 8.0 Fair
19 30 5.5 300

NASA 929 32.79 -117.67 21 10 e5.4 (4.7) 284 10.1 15.5 71.6 5
32.76 -118.11 22 43 10.8 14.2 91.4 30
32.78 -118.02 23 00 6.0 282 10.6 14.2 84.4 30

aData quality is defined in terms of the standard deviation of wind speed and wind direction, respectively, as follows: Good 1.0 m/s, 10°;
Fair - 1.5 m/s, 15°; Average - 2.0 m/s, 20".

ewind speeds in parentheses are from reference 9.



TABLE III.- NEUTRAL STABILITY WIND VECTOR FOR EACH RADSCAT FLIGHT LINE

Start time,

Mission Flight Line Run Date GMT e, Wind speed Wind Direction
deg at 19.5 m, _irection,relative Data source Quality

H M S m/s deg to wind (a)

306 FCF 4 I to 3 4/4/75 20 01 31 52 21.5 300.3 Circle Inertial navigator Fair
4 4 to 6 20 09 53 62 with temp from
4 7 to 10 20 17 19 32 ships
4 11 to 13 20 30 56 14
4 14 to 17 20 39 07 28

306 3 I I 4/17/75 14 07 50 29.0 4.1 315 Circle Ambrose Tower Good
I 5 17 05 39 28.4 1.7 270

318 13 6 I 8/29/75 09 15 27 0 to 48 4.5 149 Upwind JONSWAP analysis Fair
4 I to 3 10 12 05 20.3 4.6 Circle
4 4 to 9 10 33 37 40.6 4.6 Circle
4 11 10 39 04 50.3 4.6 Circle

318 14 2 3 9/2/75 08 26 16 0 to 48 5.5 50 Crcsswind JONSWAP analysis Good
3 I, 11 08 51 42 0 to 48 Upwind
3 2, 22 09 13 29 0 to 48 Downwind
4 I 09 44 35 18.9 Circle
4 6, 7 09 58 41 39.9 Circle
4 11, 12 10 12 27 67.2 Circle

318 16 2 5 9/8/75 14 52 58 0 to 48 7.7 200 Crosswind JONSWAP analysis Good
4 4 15 30 35 18.5 8.6 193 Circle
4 9 15 45 02 39.4 8.75 198 Circle
4 14 15 59 02 66.2 8.9 205 Circle
3 2, 22 16 21 24 0 to 48 8.9 200 Circle
3 3 16 35 54 0 to 48 9.1 200 Circle

318 17 2 2 9/9/75 07 50 16 0 to 48 12.0 190 Crosswind JONSWAP analysis Good
3 3 08 08 35 0 to 48 12.1 190 Downwind
3 3 08 17 54 0 to 48 12.0 190 Upwind
4 I 08 33 53 19.3 13.5 188 Circle
4 6, 8 08 46 54 40.8 12.75 190 Circle
4 11, 12 08 59 42 68.1 12.25 193 Circle

318 18 4 I, 2 9/9/75 13 58 01 19.6 12.0 175 Circle JONSWAP analysis Fair
4 6 14 10 43 40.4 11.3 175 Circle
4 11 14 23 21 65.5 10.5 175 Circle

318 19 2 6 9/I0/75 13 14 57 3 to 48 8.0 230 Crosswind JONSWAP analysis Good
3 3 13 27 36 0 to 48 7.7 Downwind

J 4 5 to 8, 10 13 50 46 19.7 7.5 Circle
4 12, 13 14 09 26 40.9 7.5 Circle
4 17 14 19 51 67.1 7.5 Circle

aData quality is defined in terms of the standard deviation of wind speed and wind direction as follows:
Good - 1.0 m/s, 10o; fair - 1.5 m/s, 15°.
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TABLE III.- Continued

Start time,

Mission Flight Line Run Date GMT e, Wind speed Wind Directionat 19.5 m, direction, relative Data source Qualitydeg
H M S m/s deg to wind (a)

318 24 2 10 9/17/75 14 00 30 0 to 48 9.5 230 Downwind JONSWAP analysis Good
2 11 14 14 19 0 to 47 Upwind
4 I 14 27 32 30.3 Circle

335 3 2 3, 33 1/16/76 16 20 15 0 to 45 14.2 159 Crosswind CUNY analysis Fair
4 3 16 36 47 29.4 Circle
4 10 16 50 07 48.3 Circle

335 4A 4 I to 8 1/22/76 16 51 07 18.9 19.1 289 Circle CUNY analysis Good
2 3 17 15 51 0 to 44 19.4 Crosswind
4 9, 11, 16, 19 17 36 10 39.1 20.0 Circle
3 I, 11 17 58 12 0 to 45 19.9 Upwind
4 17, 18 18 13 28 58.2 19.8 Circle
4 22 18 28 03 9.7 19.7 Circle

335 4B 4 I, 5 to 9 /22/76 19 41 23 19.0 19.1 290 Circle CUNY analysis Good
4 10 to 14, 16 20 04 47 38.7 19.4 Circle
4 17 20 24 56 58.0 19.6 Circle
3 I to 111 20 48 04 0 to 44 19.8 Downwind
2 3, 33 21 07 13 0 to 44 20.0 Crosswind

3 2 21 24 50 0 to 44 20.1 Upwind

335 5 4 I, 3 1/23/76 18 48 50 19.9 15.5 297 Circle CUNY analysis Good
4 9, 10 19 11 33 39.4 15.2 Circle
4 17, 18, 19, 22 19 33 10 58.5 15.1 Circle
2 5, 55 19 59 35 0 to 44 14.8 Crosswind
3 I 20 49 30 0 to 44 14.6 Downwind
3 2 20 38 44 0 to 44 14.4 Upwind
4 25 21 21 46 9.2 13.9 Circle

335 6 4 I, 4 1/28/76 20 49 30 19.2 15.0 310 Circle CUNY analysis Good
4 9, 11 21 11 58 39.1 Circle

17 21 33 33 39.1 Circle
4 13 21 22 23 57.8 Circle
4 21 21 44 05 57.8 Circle
3 I, 11 22 00 21 0 to 45 Downwind
2 3 22 15 25 0 to 44 Crosswind
3 21 22 36 45 0 to 45 Downwind
4 25 22 49 07 9.0 Circle

353 9 4 I 3/2/77 20 I0 00 II.4 12.19 305 Circle bInertialnavigator Good
4 6 20 38 02 67.3 11.28 Circle
4 11 20 50 59 19.7 I0.84 Circle

aData quality is defined in terms of the standard deviation of wind speed and wind direction _s follows:
Good- 1.0 m/s, 10°; fair- 1.5 m/s, 15°.

bData from reference 9.
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TABLE III.- Concluded

Start time,

Mission Flight Line Run Date Q4T 8, Wind speed Wind Direction
deg at 19.5 m, direction,relative Data source Quality

H M S I m/s deg to wind (a)

353 9 4 16 3/2/77 21 03 53 39.7 10.3 305 Circle bInertialnavigator Good
3 3 22 14 22 0 to 481 8.2 Upwind
3 33 22 26 13 0 to 48 8.2 Downwind

353 10 4 I, 6 3/3/77 20 25 42 19.9 5.4 234 Circle Inertial navigator Fair
4 11 21 02 23 10.3

353 11 3 2 3/8/77 22 10 17 0 to 47 16.5 270 Downwind Inertial navigator Good
2 6 22 27 28 0 to 47 16.3 Crosswind
4 I 22 40 44 67.3 16.0 Circle
4 6 22 53 41 19.3 15.9 Circle
4 11 23 06 46 39.7 15.7 Circle

353 13 4 I, 6 3/10-11/77 O0 04 27 20.3 10.4 305 Circle Inertial navigator Good
4 11 O0 42 50 10.0 I1.2 Circle
4 16 00 59 41 67.7 11.7 Circle
4 20 01 09 58 40.5 12.0 Circle
2 6 01 21 54 0 to 48 II.7 Crosswlnd

353 14 2 5 3/II-I2/77 22 57 36I0 to 47 13.0 252 Crosswind Inertial navigator Fair
3 2 23 09 24 0 to 48 13.6 Downwind
4 I 23 56 38 67.1 14.3 Circle
4 6 00 09 54 19.3 14.3 Circle
4 11 00 23 29 39.4 14.3 Circle

353 15 4 I 3/I4/77 20 12 58 I0.4 4.2 270 Circle Sonic anemometer Good
4 11 20 48 17 20.0
4 16 20 56 35 40.1

353 20 4 I 3/22/77 19 45 03 20.0 2.5 245 Circle Sonic anemometer Variable
4 6 20 04 13 20.9
4 11 20 22 14 11.0
4 16 21 09 56 67.8
4 21 21 21 47 20.0
4 26 21 35 21 38.9

353 21 4 I 3/24/77 20 07 17 10.3 4.7 282 Circle Inertial navigator CFair
4 7 20 24 32 19.6 4.7 Circle
4 12 20 37 20 39.6 4.7 Circle

: 3 3 21 57 27 0 to 47 6.2 Downwind

aData quality is defined in terms of the standard deviation of wind speed and wind directionas follows:
Good- 1.0 m/s, I0°; fair - 1.5 m/s, 15°.

bData from reference 9.
CW_nds may be high.

71



72

TABLE IV.- STATISTICS OF SCATTERING COEFFICIENT, cr O

Horizontal polarization Vertical polarization

Wind

Line Run
Antenna

0 0 Sample 0 flo
O 0 Sample speed 1

posi tion t.oo 0
S S

std dev
°mean' ,,- o error' time, S 8

std dev
°mean' ,,- error' time, m/s

mean
dB 0 ±dB s

mean
dB 0 ±da s

Mission 306, FCF~ April 4, 1975

Upwind

4 1-3 4 53.24 0.35 -14.82 9.83 0.36 7.B 53.12 0.35 -10.66 9.56 0.59 9.2 21. 5

4 4-6 5 62.18 .18 -17.09 17.96 .37 7.2 62.26 .37 -13.74 11.09 .38 8.8

l4 7-10 2 32.30 2.08 -4.89 44.06 .37 7.7 32.69 1.58 -4.45 23.80 .37 8.3
4 11-13 4 13 .09 .64 5.2 23.06 .3B 7.8 13.06 1.47 5.99 40.14 .39 7.8
4 14-17 6 28.13 .50 -2.72 31.11 .33 12.0 27.57 1.00 -1.20 36.44 .34 12.0

Downwind

3 2 1 -0.07 1.88 9.76 15.13 0.48 15.6 0.62 1. 78 9.65 18.03 0.48 39.3 21.5

j j
2 11.81 1.02 7.58 35.23 .43 24.3 11.93 .83 7.66 36.23 .47 22.5
3 22.72 1.02 1. 52 57.35 .53 24.1 22.7B 1.01 2.20 29.59 .54 24.1
4 33.79 .80 -4.37 46.15 .55 22.3 33.73 .62 -2.51 28.87 .55 26.8
5 42.76 .48 -B.35 28.7B .BO 24.0 42.84 .73 -5.76 29.87 .78 27.2
6 47.35 .29 -10.43 31. SO .83 30.4 47.36 .33 -7.35 23.31 .79 27.7

4 1-3 4 53.19 .49 -13.63 26.55 .81 8.5 52.99 .51 -10.09 22.14 .97 9.2
4 4-6 5 62.67 .26 -16.98 16.43 .85 10.4 62.76 .21 -12.74 45.63 .82 6.4
4 7-10 2 29.69 1.43 -3.13 35.40 .56 12.5 29.34 1.66 -2.22 35.32 .56 10.1
4 11-13 4 13.93 .95 6.98 20.54 .42 11. 2 14.01 1.19 6.55 29.33 .42 9.2
4 14-17 6 28.45 .49 -1. 73 36.21 .50 12.0 28.60 .58 .00 33.19 .65 10.1

Crosswind

4 1-3 4 53.47 1.40 -17.64 24.3B 0.54 19.7 53.84 1.28 -13.77 21.09 0.51 16.9 21. 5
4 4-6 5 62.20 2.44 -20.96 88.48 .59 17 .6 61.93 2.55 -16.27 23.59 .57 16.8

J
4 7-10 2 31.63 2.39 -7.43 46.59 .60 16.6 32.05 2.46 -6.95 15.66 .56 18.4
4 11-13 4 13.21 1.10 5.23 24.50 .50 16.9 13 .18 1.04 5.36 21. 09 .51 12.0
4 14-17 6 27.68 1.67 -4.45 46.79 .50 21.2 27.33 2.30 -3.31 43.51 .51 22.1

Mission 318, Flight 13; August 29, 1975

upwind

& 1 1 0.45 0.23 12.28 5.47 0.40 9.9 0.49 0.07 10.89 5.52 0.28 8.7 4.5

j j
2 10.79 .04 6.18 9.27 .21 6.5 10.81 .00 5.07 4.20 .27 4.2

j3 20.88 .05 -6.58 10.66 .30 10.2 20.89 .07 -7.50 8.97 .34 8.3
4 30.85 .03 -18.85 8.31 .35 10.6 30.83 .17 -19.69 9.25 .3& 10.&
5 40.98 .06 -27.21 17.10 .94 10.4 40.96 .07 -25.94 14.67 .63 10.4
6 48.13 .07 - 31. 95 10.74 1.24 6.5 48.16 .06 -29.38 6.82 1.22 6.5

4 1-3 1 19.50 .38 -6.44 29.20 .25 13.9 19.49 .33 -8.03 29.58 .26 12.1 4.6
4 4-9 3 39.30 .52 -24.21 16.33 .52 5.1 39.31 .66 -23.07 11.15 .46 7.0

~4 11 4 49.06 .35 -30.08 12.80 2.08 16.9 49.16 .32 -26.25 15.13 1.19 14.1

Downwind

4 1-3 1 21.12 0.46 -8.80 20.86 0.40 8.7 21.13 0.&4 -10.52 30.84 0.45 8.1 4.&
4 4-9 3 43.21 .15 -29.95 7.75 1.10 1.9 43.05 .0& -25.19 8.51 .76 2.5

~4 11 4 52.37 .81 -38.05 43.47 2.06 9.2 52.5 .87 -29.04 14. &2 1. 06 12.0

Crosswind.

4 1- 3 1 20.49 0.77 -10.02 38.28 0.38 20.8 20.39 0.81 -10.98 35.17 0.44 18.5 4.6
4 4-9 3 40.54 .39 -30.37 22.29 1.11 5.1 40.69 .39 -29.09 16.97 1.10 9.5

•
4 11 4 50.15 .90 -38.87 30.38 2.08 18.3 50.14 .98 -33.79 18.95 1.19 28.2

Mission 318, Flight 14 ~ September 2, 1975

Upwind

3 I,ll 1 -0.74 0.45 12.61 10.74 0.46 22.6 -0.55 0.65 12.42 11.24 0.40 25.5 5.5

j j
2 10.83 .27 &.32 13.00 .23 19.0 10.87 .28 5.98 9.00 .24 19.6
3 20.91 .15 -7.&2 14.45 .32 22.9 20.92 .1& -7.80 13.52 .32 24.2
4 30.69 .05 -18.41 29.1& .35 19.8 30.69 .05 -17.90 30.99 .35 23.3
5 40.90 .08 -27.65 43.2& .89 28.9 40.91 .07 -24.91 48.88 .49 29.7
& 48.10 .05 -31. 70 61.97 1.23 24.9 48.08 .05 -27.5& 59.43 1.22 24.9

4 1 1 20.15 .69 -5.87 18.06 .27 12.1 20.12 .63 -&.04 15.65 .26 11. 0
4 6,7 3 41. 37 .43· -28.47 1&.20 .51 15.2 41.48 .46 -22.37 15.24 .40 14.6
4 11,12 6 &7.02 1. 00 -36.54 3&.09 . 1.44 19.4 66.69 .81 -29.23 7.97 1.11 14.8



TABLE IV.- Continued

Horizontal polarization Vertical polarization

Line Run Ant .... 0std 1 _dB i dew i ±dB Wind

GO , AGo Go , Sample oo , Aoo Oo , _ample speed,

position 0mea n dev meandB _ error time,s @mean std meandB _ error time,s m/s

Mission 318, Flight 14; September 2, 1975

Downwind

3 2,22 1 -0.23 1.04 12.07 6.16 0.35 18.0 -0J56 1.22 11.89 6.88 0.34 20.3 5.5
2 10.75 .i0 6.66 10.09 .23 19.0 10.76 .13 6.57 9.89 .23 19.0

3 20.83 .08 -5.42 11.83 .27 13.4 20.82 .08 -5.43 10.43 .27 14.6

4 30.56 .12 -18.66 28.22 .36 21.2 30.57 .08 -17.22 30.34 .36 19.8

5 40.79 .06 -26.41 41.98 .56 9.6 40.81 .08 -22.21 44.00 .40 8.8
I 6 47.99 .06 -30.62 26.62 1.23 18.5 47.96 .09 -23.31 36.44 .44 21.2

4 1 1 17.80 .42 -2.88 13.17 .26 19.5 17.90 .38 -3.23 13.77 .26 14.5

4 6,7 3 38.39 .53 -26.80 21.55 .72 15.2 38.47 .51 -22.74 24.81 .41 14.6

4 ii,12 6 67,04 .79 -40.28 14.31 2.66 6.5 66.87 .78 -29.40 12.63 1.14 Ii.i _

Crosswind

2 3 1 0.i0 0.67 12.41 7.85 0.36 19.7 0.13 0.73 12.19 7.14 0.43 19.1 5.5

I2 10.48 .17 6.24 11.17 .22 22.6 10.46 .16 6.02 ii. Ii .23 21.4

3 20.63 .13 -8.14 22.61 .38 28.0 20.66 .12 -8.30 21.08 .38 21.7
4 30.48 .20 -21.29 29.32 .39 24.0 30.53 .15 -21.08 24.64 .38 27.6

5 40.75 .09 -32.90 23.98 1.25 24.9 40.73 .i0 -30.07 25.29 1.22 23.3
6 47.98 .i0 -36.86 36.96 1.50 29.6 47.97 .09 -31.95 27.45 1.24 34.2

4 1 l 19.10 .34 -5.45 12.71 .26 26.6 19.10 .38 -5.77 13.91 .27 26.0

4 6,7 3 39.81 1.08 -28.97 20.55 1.09 32.4 39.91 1.13 -26.70 20.04 .85 28.6
4 11,12 6 67.37 1.00 -39.38 ' 26.12 2.48 23.05 67.54 1.19 -34.40 18.13 1.22 25.0 !P

Mission 318, Flight 16; September 8, 1975

Upwind

3 2,22 1 -0.06 1.49 10.94 19.48 0.34 15.7 -0.19 1.53 10.72 8.05 0.34 18.6 8.9

3 21.01 .30 -3.33 10.50 .24 22.9 20.96 .29 -3.79 11.65 .24 22.3

4 30.68 .51 -11.08 16.53 .49 29.0 30.59 .49 -10.56 13.06 .44 25.5
5 41.03 .21 -17.39 17.60 .35 28.1 40.12 .22 -14.87 12.86 .36 24.9

6 48.19 .28 -20.92 7.72 .36 15.7 48.15 .32 -16.51 13.43 .35 19.4
4 4 1 18.33 .58 -2.81 30.13 .24 15.6 18.30 .60 -3.21 29.14 .24 15.0 8.6

4 9 3 37.29 .89 -19.16 23.44 .34 14.0 37.32 .82 -17.27 25.39 .34 15.2 8.2

4 14 6 63.87 1.03 -31.88 18.21 1.14 20.3 63.86 1.00 -22.24 14.88 .44 20.3 8.9

Downwind

3 3 1 0.92 0.86 11.08 7.99 0.54 27.8 0.86 0.83 10.68 7.27 0.34 28.4 9.1

i2 10.92 .29 6.78 10.56 .25 23.2 10.97 .41 6.12 11.80 .24 22.6

3 21.18 .37 -4.36 22.84 .26 21.7 21.05 .37 -4.55 29.82 .26 22.3

4 30.95 .17 -13.64 13.54 .37 21.9 30.94 .14 -12.80 7.88 .38 12.7
5 41.16 .16 -20.66 19.27 .38 30.5 41.18 .14 -16.21 15.98 .37 29.7

6 48.11 .ii -24.66 19.01 .47 23.1 48.07 .13 -17.94 9.00 .37 24.9 I
4 4 1 19.18 .35 -3.14 30.34 .26 6.4 19.14 .36 -3.48 27.41 .26 6.9 8.6

4 9 3 41.57 .77 _25.08 22.19 .46 12.1 41.34 .59 -20.15 21.78 .38 10.2 8.2

4 14 6 69.30 1.37 -36.90 21.99 1.47 8.3 69.41 .80 -25.05 22.97 .90 12.0 8.9

Crosswind

2 5 1 -0.74 0.07 11.82 8.51 0.40 15.7 -0.75 0.09 11,35 6.35 0.35 12.8 7.7

2 10.33 .I0 7.05 9.69 .21 18.4 10.34 .09 6.62 10.80 .21 19.0
3 20.56 .08 -6.34 8.83 .26 14.0 20.58 .03 -6.69 10.40 .26 17.2

4 30.28 .09 -17.73 13.78 .35 14.8 30.31 .09 -17.36 13.53 .35 if.3

5 40.46 .i0 -27.76 23.87 .77 18.4 40.48 .I0 -25.52 18.46 .54 17.6
1 'P 6 47.43 .06 -31.28 18.59 1.22 15.7 47.45 .06 -28.21 20.05 .83 17.6

4 4 1 18.44 1.05 -3.22 56.10 .26 34.7 18.48 1.08 -3.91 60.00 .25 27.2 8.6
4 9 3 39.67 1.76 -24.64 34.17 .57 29.8 39.45 1.83 -22.12 32.64 .52 31.1 8.2

4 14 6 67.14 1.14 -31.26 39.22 2.29 19.4 67.56 .97 -29.52 41.80 1.14 24.9 8.9

Mission 318, Flight 171 September 9, 1975

Upwind

i 4 1 -1.21 0.57 10.35 7.87 0.34 25.5 -1.16 0.62 9.03 9.14 o.31 26.1 12.o

2 9.23 .25 7.69 9.36 .25 17.8 9.22 .24 7.13 8.53 .21 16.1 I
3 19.46 .25 -i.14 14.81 .25 15.3 19.47 .23 -1.61 10.72 .24 15.9
4 29.46 .10 -8.49 12.28 .32 13.4 29.47 .07 -8.64 20.07 .32 14.8 i

5 39.70 .09 -14.90 12.60 .36 20.9 39.76 .Ii -13.18 11.34 .36 19.2

6 46.70 .ii -18.90 14.56 .35 20.3 46.71 .i0 -15.09 12.00 .36 20.3 I
4 1 1 18.59 .77 -.62 19.23 .26 13.9 18.82 .75 -1.35 11.80 .24 13.9 13.5
4 6,8 3 38.84 1.37 -14.77 16.32 .34 9.5 38.91 1.59 -12.71 16.73 .36 9.5 12.8

4 11,12 6 66.92 1.24 -26.69 10.69 i.i0 12.0 67.02 1.00 -19.47 7.25 .41 15.7 12.2
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TABLE IV.- Continued

Horizontal polarization Vertical polarization

F F sll IAntenna I oo , _uo GO Sample _o Aoo 00 Sample speed,

Line Run positionl @mean [ 9std dev dB _ s _mean dev dB _ ±dB s

error' error' time, m/smean time, mean'

Mission 318, Flight 17_ September 9, 1975

Downwind

3 3 1 -0.44 0.33 10.37 13.10 0.34 14.5 -0.44 0.33 9.89 6.61 0.31 13.3 12.1

2 10.88 .62 6.62 i0.ii .24 13.7 10.94 .67 6.21 11.40 .24 15.5 !

{ 3 20.71 .i0 -2.17 10.18 .28 19.7 20.72 .ii -2.48 10.02 .28 18.5
4 30.53 .06 -10.87 12.67 .50 21.9 30.51 .08 -9.64 11.59 .40 18.4
5 40.67 .II -17.03 21.41 .38 15.2 40.65 .i0 -13.94 11.37 .39 15.2

I 6 47.67 .Ii -20.77 16.09 ,39 15.7 47.65 .09 -15.90 8.26 .38 17.6
4 1 1 20.59 .44 -2.21 13.54 .28 13.3 20.44 .69 -2.07 19.72 .28 12.1 13.5

4 6,8 3 41.51 .80 -18.33 20.80 ,36 8.3 42.16 1.21 -15.03 13.99 .36 14.0 12.8

4 11,12 6 67.75 .64 -31.34 24.67 1.14 16.6 67.82 .72 -21.02 8.91 .45 16.6 12.2

Crosswind

2 2 1 0.19 0.37 10.90 12.46 0.34 15.1 0.18 0.38 10.65 7.30 0.29 14.5 12.0

i 2 11.05 .25 6.04 13.93 .33 10.1 11.09 .31 5.67 12.06 .34 i0.I !
3 21.28 .24 -5.27 15.65 ,33 16.6 21.31 .26 -5.91 16.03 .28 16.6 |

I I 4 30.86 .09 -14.46 18.14 ,38 12.0 30.88 .i0 -14.06 17.48 .38 13.4

s 41.10 .13 -20.78 17.69 .39 18.4 41.08 .ii -18.77 12.55 .37 19.2! L
I 6 48.06 .09 -24.81 22.96 ,53 12.0 48.03 .05 -21.29 9.40 .40 12.0

4 1 1 19.97 .4B --3.97 17.91 .26 26.0 19.96 .54 --4.50 18.97 .26 27.7 13.5

4 6,8 3 41.03 .73 -21.50 17.29 ,39 19.7 40.94 .77 -19.86 12.65 .36 21.6 12.8

4 11,12 6 68.34 1.41 --32.50 36.23 1.18 23.0 68.08 1.22 -26.26 20.98 1.13 21.2 12.2

Mission 318, Flight 18; September 9, 1975

Upwind

65.68 24.55 13.3 19.35 0.18 -2.93 16.00 0.26 15.6 12.0

4 6 3 39.60 .33 -16.93 ,36 .52 10.2 11.316.02 10.8 39.58 .26 -13.96 11.90

4 ll 6 .42 -27.08 ,50 12.0 65.76 .40 -19.55 7.46 .39 15.6 10.5

Downwind

011101[101E0I01004 6 3 41.90 .43 -20.25 12.96 .34 10.2 41.71 .42 -16.05 15.29 .41 9.5 11.3

4 Ii 6 69.35 i .44 -32.73 26.01 1.12 8.3 69.23 .34 -22.01 12.03 .40 6.5 10.5

Crosswind

4 6 3 39.70 2.13 -21.57 31.39 .35 21,6 39.70 2.01 -20.33 23.63 .35 22.2 11.3

4 ii 6 65.88 3.15 -33.03 46.60 1,12 28.6 66.02 3.41 -27.01 54.12 .54 23.0 10.5

Mission 318, Flight 19; September i0, 1975

Upwind

4 5-8,10 1 19.151 0.53 -2.68 27.29 0,24 15.0 19.4 0.59 -3.39 30.72 0.24 12.1 7.5

4 12,13 3 39.25 .76 -19.06 18.37 ,34 10.2 39.39 .93 -16.89 14.58 .34 9.5 7.5

4 17 6 65.14 1.74 -32.49 56.78 1.21 20.3 65.08 1.76 -22.80 19.68 .50 18.4 7.5

Downwind

3 3 1 -0.71 0.17 11.42 8.64 0.35 20.9 -0.70 0.14 10.79 7.96 0.34 21.5 7.7

I 2 10.37 .13 7.06 10.21 .24 14.3 10.41 .12 6.40 8.34 .22 14.3 |
3 20.65 .i0 -3.78 14.73 .27 12.7 20.66 .12 -3.96 8.27 .27 11.5

I 4 30.46 .09 -14.15 12.82 .38 14.8 30.42 .12 -12.93 ,15.52 .39 20.5
5 40.61 .Ii -21.86 17.79 .41 20.0 40.60 .09 -17.58 16.52 .38 20.1

¶ 6 47.40 .i I -25.75 22.33 .57 18.5 47.40 .13 -19.47 116.20 .39 15.7
4 5-8,10 1 20.59 .28 -3.73 23.48 .27 13.9 20.49 .30 -3.74 23.44 .28 12.7 7.5

4 12813 3 43.41 .82 -24.59 23.91 .54 7.0 43.07 .77 -18.99 10.90 .38 7.6 7.5
4 17 6 70.46 1.54 -24.80 20.55 .94 12.9 7.5

Crosswind

2 6 1 -0.76 0.27 11.25 8.36 0.35 22.6 -0.75 0.27 10.65 6.98 0.34 21.5 8.0
2 10.48 .23 6.64 10.21 .23 15.5 10.43 .13 6.19 7.80 .23 13.1

3 20.78 .55 -5.19 16.90 .31 12.7 20.90 .68 -5.75 13.42 .26 14.0
4 30.32 .12 -15.22 11.64 .35 17.7 30.28 .13 -15.16 13.33 .35 17.0

5 40.65 .88 -24.18 15.92 .48 18.4 40.63 .07 -22.00 15.01 .39 20.0
I _ 6 47.61 .12 -28.'53 11.31 1.22 Ii.I 47.59 .15 -25.63 16.75 .57 14.8

4 5-8,1C 1 19.50 1.61 -3.19 46.61 .26 20.8 19.45 1.51 -3.99 38.54 .26 23.1 7.5
4 12,13 3 40.97 1.56 -25.33 29.66 .72 18.4 41.12 1.81 -23.51 18.70 .45 18.4 7.5
4 17 6 67.22 .99 -33.22,49.18 1.32 28.6 7.5

i
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TABLE IV.- Continued

Horizontal polarization Vertical polarization

_ntenna Oo , Aoo oo , Sample oo # AOo Oo , Sample speed j
Line Run

L_°siti°n @.... dew m ........ time, .... dev m_n o_ ..... time, m/sdB _ ZdB s s

Mission 318, Flight 24; September 17, 1975

Upwind

2 ii 1 0.44 0.29 10.59 9.34 0.28 7.0 0.32 0.40 9.86 9.82 0.28 9.3 9.5

i 2 10.78 .30 5.9? 7,88 ,25 17,4 10.78 .29 5.29 12.71 ,28 18.4

3 20.59 .47 -1.21 19.75 1.92 15.3 20.61 .72 -1.64 27.64 1.92 15.9

4 30.49 .30 -6.27 17.97 .87 15.6 30.60 .26 -5.17 12.26 .86 14.1
5 40.82 .25 -15.84 20.43 2.57 20.9 40.88 .27 -13.03 24.05 2.32 18.4

I 6 46.81 .19 -20.77 17.84 1.74 21.3 46.82 .14 -15.75 16.03 1.56 21.3

4 1 1 29.83 .61 -12.07 19.21 .50 8.7 29.88 .54 -10.32 17.30 .34 8.7 I

Downwind

2 i0 1 0.67 0.Ii 10.62 110.48 0.32 18.0 0.71 0.I0 10.20 9.10 0.29 19.1 9.5
2 11.38 .14 5.84 11.61 .24 35.1 11.37 .12 5.43 17.46 .25 31.5

3 21.65 .19 -3.82 16 06 .36 35.7 21.69 .20 -3.80 15.02 .36 35.0i

4 31.54 .29 -12.93 118.44 1.37 26.2 31.48 .27 -11.21 18.92 1.37 30.4
5 41.80 .36 -19.80 18.09 2.30 35.3 41.80 .28 -14.68 17.65 1.85 30.5

I I 6 47.89 .50 -21.87 i18.62 2.06 24.9 47.91 .54 -15.22 15.02 1.68 23.97
4 1 1 30,69 ,98 -14.40 i35,85 ,36 7,5 30.57 1,01 -12o03 24,76 .34 10.4 'r

Crosswind

, 111130.5108218741257603619730401078144821.901035150g5
Mission 335, Flight 3; January 16, 1976

Upwind

4 3 1 129.32 0.76 -8.33 16.47 0.49 15.4 29.26 0.87 -7.85 12.95 0.47 16.6 14.2
.4 i0 4 I 47.21 .45 -19.01 13.19 .39 17.6 47.34 .36 -15.17 10.87 .37 16.9 14.2

Downwind

4 3 1 [I29.59 0.41 -8.9814.9822"95 0.54 12.5 29.56 0.42 -7.60 19.499.130.77 11.8 14.2
4 i0 4 49.82 .45 -20.70 .43 12.7 49.78 .38 -15.96 .37 15.6 14.2

Crosswind

2 a33 1 0.83 0.12 9.24 13.96 0.30 27.6 0.13 0.68 9.31 13.89 .29 35.8 14.2
2 10.58 .21 3.36 13.46 .26 32.2 10.32 .13 3.21 13.80 .25 33.3

3 20.20 .18 -5.82 21.79 .43 33.3 20.01 .16 -5.71 14.46 .42 22.0
4 29.52 .20 -13.33 17.47 .38 21.5 29.27 .17 -13.25 15.21 .37 34.3

5 39.24 .20 -19.32 24.11 .53 33.8 39.14 .14 -17.09 13.47 .39 33.3
! I 6 44.72 .14 -21.85 14.34 .91 34.8 44.72 .12 -17.56 12.92 .41 34_3

4 3 1 29.22 .82 -12.40 18.70 .37 38.6 29.10 .98 -11.62 19.02 .37 32.0

4 I0 4 48.31 .57 -23.04 18.10 .52 28.2 48.40 .62 -18.94 15.28 .37 28.2 r

Mission 335, Flight 4A; January 22, 1976

Upwind

3 i,ii 1 0.14 0.92 9.43 10.15 0.31 34.7 0.52 0.68 9.08 9.44 I 0.30 27.2 19.9

2 10.37 .27 6.01 8.63 .23 34.4 10.28 .36 5.78 10.41 .25 38.0 |
3 20.60 1.09 -1.16 19.54 .24 33.7 20.50 .36 -1.28 17.40 .24 31.8

4 29.56 .38 -6.85 19.47 .27 47.9 29.53 .39 -6.17 18.26 .25 46.5

5 39.13 .89 -12.42 19.33 .59 36.0 39.20 .86 -10.40 21.06 .47 36.8

I I 6 44.61 .45 -15.07 14.62 .34 47.9 44.74 .42 -12".45 26.57 .48 44.3
4 22 5 9.29 .74 6.14 13.56 .24 17.6 9.27 .79 5.87 12.64 .24 12.8 19.7

4 1-8 1 18.86 .71 .63 15.29 .46 24.3 18.65 .63 .60 13.88 .48 23.7 19.1
4 9-16,19 3 38.57 .90 -12.49 20.43 .35 21.0 38.70 I.I0 -10.53 16.79 .34 26.0 20.0

4 17,18 5 57.79 .36 -21.48 19.50 .44 9.6 57.86 .18 -16.56 12.31 .36 8.0 19.8

Downwind

4 22 5 12.79 4.08 5.10 47.96 0.27 16.0 i0.01 0.85 6.02 13.76 0.26 14.4 19.7

4 I-8 1 19.25 .78 .57 21.23 .46 23.1 19.22 .76 .55 20.49 .46 22.5 19.1
4 9-16,19 3 39.73 .75 -13.53 22.94 .34 18.4 39.71 .80 -10.94 21.70 .36 19.1 20.0

4 17,18 5 58.02 .78 -24.62 24.39 .55 20.8 57.79 .85 -18.34 8.57 .39 17.6 19.8

Crosswind

2 3 1 -0.56 0.51 9.71 11.66 0.46 41.6 -0.57 0.51 9.58 9.62 0.46 40.5 19.4

2 9.80 .65 5.25 13.46 ,32 42.1 9.73 .58 5.12 16.45 .34 43.9
3 19.51 .49 -3.80 21.84 .28 54.6 19.51 .47 -3.94 22.66 .28 54.0

4 28.93 ,49 -11.02 24.68 ,32 55.7 28.91 .50 -10.25 25.02 .27 52.2
5 38.58 .36 -17.52 21.75 .36 43.2 38.62 .33 -15.53 24.07 .38 47.1

_ 'r
6 43.73 .67 -20.50 21.28 .36 60.9 43.72 .64 -17.50 22.72 .37 64.5

4 22 5 9.28 1.31 5.61 20.80 .22 32.8 9.35 .92 5,39 16,97 .23 35.2 19.7
4 1-8 1 19.05 1.27 -2.52 26.67 .27 39.9 18.95 1.38 -2.55 26.42 .26 43.4 19.1

4 9-16,1_ 3 39.09 1.66 -17.40 30.79 .36 43.2 38.95 1.48 -15.26 21.31 .36 41.3 20.0

4 17,18 5 58.46 .96 -25.79 29.69 .61 37.6 58.31 1.01 -20.92 22.97 .41 30.4 19.8

aAll are short scan mode, with timing of 0.3 s.
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TABLE IV.- Continued

Horizontal polarization Vertical polarization

Alder...... II 8std l_dBl Wind

Line Run position oo , 40° oo Sample OO , 40° °O Sample speed,

_mean @std meandB O_ error'±dB time,s 6mean dev meandB O_ error' time,s m/s

Mission 335, Flight 48; January 22, 1976

Upwind

3 2 1 -1.33 0.87 8.45 13.19 0.40 30.6 -1.57 0.43 8.17 11.51 0.40 30.1 20.1

2 9.68 .25 5.63 12.93 .34 32.0 9.73 .22 5.16 24.07 .34 30.2 r
3 19.55 .34 -.68 19.89 .30 32.4 19.54 1.07 -i.13 18.77 .26 31.8
4 28.75 .40 -6.52 20.94 .49 28.2 28.74 .44 -6.17 15.95 .48 26.8

5 38.54 .77 -12.61 16.05 .38 28.8 38.40 .67 -10.83 12.54 .41 25.6
I ir 6 43.67 .65 -14.62 23.36 .56 38.7 43.58 .69 -12.18 17.87 .46 35.0

4 1,5-9 1 18.68 .57 .26 19.52 .27 24.3 18.71 .62 .02 23.72 .27 25.4 19.1

4 10-14,16 3 40.34 .76 -12.39 15.31 .36 19.0 40.34 .70 -10.34 16.31 .38 18.4 19.4
4 17 5 59.69 1.00 -20.87 20.50 .40 26.4 59.56 i.ii -16.99 13.78 .36 28.0 19.6

Downwind

3 i,II,III 1 0.32 0.93 8.40 11.41 0.27 37.0 0.34 0.95 8.13 11.41 0.27 40.5 19.8

i | 2 10.32 .61 6.09 18.24 .34 45.1 10.32 .54 5.75 15.02 .34 40.3

3 19.82 .61 -.92 23.65 .29 29.2 19.70 .52 -.48 29.23 .31 29.2

4 29.16 .51 -6.99 23.43 .26 26.8 29.24 .58 -5.81 16.21 .24 29.6
5 38.97 _40 -12.83 25.13 .45 36.8 38.91 .35 -10.26 20.57 .40 35.2

6 44.22 .56 -15.76 22.20 .35 32.3 44.49 .56 -13.24 15.92 .51 34.1 r

4 1,5-9 1 19.35 .71 -.02 22.09 .31 22.0 19.23 .67 .49 28.45 .46 21.4 19.1
4 I_14,16 3 37.56 1.02 -12.59 31.08 .36 24.8 37.53 .84 -10.46 23.30 .31 24.1 19.4

4 17 5 57.25 .95 -21.44 21.71 .38 20.8 56.98 .99 -17.24 14.63 .36 24.0 19.6

Crosswind

i 3,33 1 -0.97 1.02 8.71 14.38 0.30 45.1 -0.94 i.i0 8.65 14.79 0.30 40.4 20.0

2 9.72 .85 5.05 21.07 .27 50.4 9.61 .53 4.78 22.77 .28 48.0
3 19.52 .50 -3.05 18.78 .27 47.0 19.51 .42 -3.2? 22.49 .27 52.7

4 28.62 .27 -10.64 24.18 .34 55.7 28.62 .32 -10.03 19.21 .49 55.0
5 38.45 .21 -16.52 26.15 .36 53.6 38.53 .18 -14.87 1 26.01 .36 53.6

6 43.84 .31 -18.83 20.27 .36 59.0 43.81 .29 -16.12 19.15 .36 57.2 r

4 1,5-9 1 19.00 1.47 -2.17 34.39 .27 53.7 18.87 1.51 -2.161 32.07 .26 52.6 19.1
4 10-14,16 3 38.27 2.19 -14.75 39.96 .36 45.1 37.91 2.08 -12.82 29.91 .38 45.7 19.4

4 17 5 57.96 1.87 -20.82 23.87 .41 48.0 58.30 2.02 -17.42 19.18 .39 43.2 19.6

Mission 335, Flight 5; January 23, 1975

Upwind

3 2 1 -0.75 0.72 9.69 13.31 0.43 48.6 -o_76 o.72 9.35 12.92 0.42 50.3 14.4

2 9.64 1.04 6.05 20.98 .36 52.2 9.66 1.17 5.64 25.11 .36 51.0 I
3 19.28 1.03 -.92 27.81 .32 54.6 19.23 1.06 -.86 26.74 .32 55.9

4 28.52 .80 -7.52 26.76 .34 55.7 28.47 .81 -7.03 22.13 .32 57.2 I
i5 38.28 .56 -13.88 25.45 .42 54.4 38.28 .58 -ii.86 25.40 .50 54.4

,r r 6 43.99 .46 -16.99 24.58 .48 59.0 43.99 .48 -13.87 18.71 .49 55.3 I

4 25 4 10.13 .51 5.63 16.92 .24 21.6 10.02 .72 5.40 12.10 .24 21.6 ]3.9
4 1,3 1 19.53 .91 -.23 23.53 .26 42.4 19.49 .92 -.33 25.82 .27 39.6 15.5

4 9,10 3 39.64 .71 -14.15 25.27 .34 27.3 39.85 .76 -12.29 13.91 .36 30.5 15.2
4 17-22 5 58.97 1.14 -22.35 24.33 .76 26.4 59,01 1.08 -17.03 11.45 .66 25.6 15.1

Downwind I

3 1 1 -0.76 0.75 9.77 11.71 0.42 46.2 0.79 0.75 9.47 10.80 0.42 43.9 14.6

I2 10.02 .83 6.59 15.07 .36 47.4 10.07 .78 6.30 18.50 .36 48.0

3 19.43 1.13 -I.ii 25.03 .30 49.5 19,41 1.08 -1.05 27.08 .29 49.5
4 28.32 .66 -8.61 25.64 .32 57.1 28.23 .56 -7.49 26.52 .29 57.1

5 38.87 .93 -16.17 29.46 .36 60.8 38.90 .96 -12.58 34.13 .42 60.0_r
6 43.70 .64 -18.88 32.73 .37 57.2 43.80 .62 -14.87 22.92 .38 58.1 I

4 25 4 8.40 .80 7.20 15.37 .28 18.4 8.29 .90 6.97 12.73 .27 16.8 13.9

4 1,3 1 21.26 1.50 -1.77 31.14 .24 43.3 21.36 1.51 -1.65 26.65 .24 44.3 15.5
4 9,10 3 38.73 1.04 -15.31 28.66 .38 24.1 38.87 1.20 -12.16 27.78 .39 24.8 15.2

4 17-22 5 57.56 1.17 -25.16 30.96 .68 35.2 57.28 1.07 -18.13 14.59 .52 31.2 15.1

Crosswind

2 5,55 1 -0.28 0.76 9.96 11.65 0.30 34.1 -0.28 0.80 9.87 13.24 0.29 34.7 14.8

2 9.45 1.22 5.94 22.65 .26 57.5 9.41 1.27 5.77 26.75 .26 55.7
3 19.20 .82 -3.70 25.13 .26 55.9 19.22 .83 -3.85 24.07 .25 56.5

4 28.14 .72 -11.30 28.08 .46 47.9 28.23 .75 -11.04 29.68 .33 50.1
5 38.70 .82 -IB.26 24.74 .35 60.0 38.80 .97 -16.27 23.04 .35 58.4

I 6 43.36 .69 -21.47 35.82 .38 59.0 43.30 .78 -18.21 30.38 .35 51.6 r
4 25 4 9.02 .77 5.49 13.71 .22 38.4 9.03 .74 5.25 17.27 .22 39.2 13.9

4 1,3 1 19,25 2.39 -2.61 41.89 .27 82.1 19.45 2.52 -2.72 44.89 .27 85.7 15.5

4 9,10 3 39.51 1.06 -18.42 34.54 .37 49.5 39.62 i.i0 -16.34 27.86 .36 51.4 15.2

4 17-22 5 58.81 .77 -28.03 31.22 .33 50.4 58.72 .84 -21.48 26.54 .46 55.2 15.1

76



TABLE IV. - Continued

Horizonta 1 polarization Vertical polarization

Antenna Wind
Line Run

position 0 t.oo 0
0 Sample ° !',ao 0

0 Sample speed,
0 0

a , e 0
a ,

time f
std dev

mean T error time,
std dev

mean ;c> error m/smean
dB ids

mean
ds :!:dSlb) s s

Mission 335, Flight 6, January 26, 1975

Upwind

4 1,4 1 1B.71 0.29 -0.33 21.06 0.26 22.5 IB.71 0.2B -0.71 19.66 0.26 22.5 15.0
4 9,11,17 3 39.97 .73 -15.06 23.17 .36 20.3 39.99 .69 -12.61 14.00 .37 21.0

l4 13,21 5 59.58 1.00 -22.90 19.06 .49 24.8 59.39 1. 36 -17.03 9.41 .36 20.0
4 25 4 8.14 1.18 7.06 19.58 .27 14.1 8.57 1.29 6.74 23.53 .25 12.0

Downwind

3 1,2 1 0.01 0.91 9.95 11.61 0.33 33.5 -0.12 0.84 9.78 9.95 0.32 31.8 15.0

j I
2 10.52 .45 5.98 13.89 .23 40.3 10.51 .45 5.92 14.97 .23 40.9
3 20.12 .43 -2.38 14.99 .29 37.5 20.11 .44 -2.15 15.45 .30 37.5
4 29.28 .27 -10.10 24.21 .41 47.9 29.25 .26 -8.76 20.35 .34 45.8
5 38.91 .21 -17.74 24.36 .37 43.2 38.90 .24 -13.97 23.60 .28 42.4
6 44.58 .15 -20.75 25.30 .34 43.3 44.56 .14 -15.91 14.41 .35 49.8

4 1,4 1 20.19 1. 38 -1. 31 29.84 .29 24.3 20.17 1.46 -1.09 27. ':;7 .29 24.3
4 9,11,17 3 38.14 .95 -15.89 24.74 .37 31.8 38.20 .91 -12.65 24.55 .35 33.7
4 13,21 5 57.64 1.11 -25.28 28.36 .56 26.4 57.66 .90 -18.47 13.70 .37 28.0
4 25 4 8.79 .84 6.90 18.37 .27 12.0 8.67 .54 6.65 16.24 .26 11.3

Crosswind

2 3 1 -0.67 0.47 9.81 11.78 0.46 38.7 -0.70 0.44 9.64 9.79 0.46 38.1 15.0

I I
2 10.16 .45 5.45 15.34 .34 40.9 10.17 .53 5.18 19.40 .34 39.1
3 19.75 .42 -3.56 22.82 .32 28.6 19.84 .55 -3.54 26.46 .32 29.8
4 28.99 .39 -11.93 34.22 .46 46.5 29.00 .42 -11.14 25.29 .48 47.9
5 38.87 .32 -18.74 26.28 .34 40.8 38.93 .36 -16.47 25.95 .36 42.4
6 44.26 .21 -21.00 20.07 .36 49.8 44.29 .12 -17.57 15.61 .36 47.0

4 1,4 1 19.32 2.54 -2.35 64.15 .29 46.2 19.50 2.49 -2.59 58.8B .28 49.7
4 9,11,17 3 38.93 1. 83 -18.59 32.51 .35 55.9 38.92 1.83 -16.73 24.36 .34 58.4
4 13,21 5 57.40 1.85 -27.08 28.39 1. 07 59.2 57.02 1.86 -21. 30 20.14 .42 52.8
4 25 4 8.96 1.07 6.06 26.57 .25 26.8 8.66 1.02 6.~7 28.92 .24 25.4

Mission 353, Flight 9, March 2, 1977

UpWind

3 3 1 -0.04 0.98 11. 55 9.90 0.49 23.5 0.12 1.00 11.06 11.42 0.50 31. 2 8.2

j j
2 9.39 .42 7.17 19.66 .46 38.4 9.42 .50 7.31 18.43 .46 35.3

I3 19.46 .49 -1. 75 22.75 .47 39.9 19.48 .52 -2.08 18.54 .48 40.4
4 30.01 .44 -10.65 20.64 .39 29.2 29.90 .48 -9.98 19.74 .39 32.2
5 39.52 .77 -16.38 23.02 .45 35.3 39.69 .70 -13.77 21.05 .38 33.8
6 47.20 .71 - 20. 64 31. 00 .49 36.9 47.19 .59 -15.68 17.73 .43 34.8

4 1 SS 11.68 1.40 4.65 34.68 .22 18.4 11.89 1. 38 4.07 36.80 .22 23.0 12.19
4 6 SS 67.71 .87 -31.11 93.49 1.14 9.7 63.13 1.47 -21.72 16.40 1.14 17.9 11. 28
4 11 Ss 20.39 1. 20 -3.36 23.39 .43 18.9 20.59 1. 35 -3.39 24.92 .44 15.4 10.84
4 16 SS 39.60 .89 -17.56 20.27 .54 16.9 39.94 1.16 -14.83 20.68 .43 19.5 10.30

Downwind

3 33 1 -0.68 0.52 11.35 7.91 0.49 8.7 -0.68 0.76 11. 01 10.70 0.50 7.7 8.2

j j
2 8.94 .75 7.85 15.85 .51 10.8 9.02 .79 7.24 17.87 .46 12.3

I3 19.42 .21 -2.68 18.77 .52 7.7 19.49 .28 -1_66 15.89 .48 6.7
4 30.08 .05 -12.58 24.14 .50 1.0 30.18 .05 -11. 38 8.55 .40 2.6
5 39.92 .44 -20.65 42.87 1.15 10.8 39.85 .53 -16.21 29.05 .55 12.3
6 47.00 .58 -24.70 11.91 1.15 12.3 47.39 .62 -17.94 11.60 .67 ll.8

4 1 55 11.68 .78 4.72 27.93 .32 15.4 11.66 .95 4.58 33.93 .32 15.4 12.19
4 6 55 66.75 .89 -25.97 77 .98 1.14 15.9 11.28
4 II 55 20.01 1.19 -3,18 34.34 .44 21.0 20.00 .88 -3.40 33.97 .46 17.9 10.84
4 16 55 39.47 .74 -25.40 33.32 1.14 18.9 39.45 .62 -20.31 51. 84 .59 18.9 10.30

Crosswind

4 1 SS 11. 51 1.13 4.70 32.86 0.26 42.5 11.43 0.93 4.26 26.86 0.27 41.5 12.19
4 6 SS 68.69 1. 51 -30.03 37.62 1.14 15.9 11. 28
4 11 55 19.40 1.40 -4.82 53.03 .38 38.4 19.21 1.44 -4.62 65.97 .37 37.9 10.84
4 16 SS 39.08 1. 73 -25.00 46,51 1.08 36.9 3').01 2.04 -22.99 41.71 1.07 36.4 10.30

Mission 353, Flight 10; March 3, 1977

Upwind

4 1,6 5S 19.10 1. 34 -6.36 51.82 0.32 32.8 19.15 1.59 -6.38 66.34 0.32 34.8 5.4
4 11 5S 10.83 1. 07 5.35 42.93 .24 18,9 10.80 1.03 5.19 37.50 .23 21. 0 5.4

b S5 indicates timing was 0.512 s, independent of antenna position.
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TABLE IV.- Continued

Horizontal polarization Vertical polarization

Li ..... A ......(b) .... _std IJdev d8 _ -+d8 1 .... Ostddev O_mdB I o- -+dB [ Wind

position oo , _oo oo , Sample , AO O oo Sample speed,
@ mean _ ..... time, @ n _ ..... ' ti.... /s

s s

Mission 353, Flight i0; March 3, 1977

Downwind

4 Ii SS 11.28 1.24 4.60 45.32 .2_ 21,5 11.11 1.04 4.30 43.73 .26 20.0 5.4

Crosswind

1 14 ii 88 9.46 1.81 7.19 48.55 .32 35.3 9.55 1.81 6.70 58.23 .32 35.8 5.4

Mission 353, Flight ll; March 8, 1977

Upwind

4 6 SS 19.12 1.29 -.25 32.15 .38 17.9 19.21 1.21 .17 33.97 .38 20.5 15.9

4 ii SS 39.32 .86 -13.57 30.08 .40 15,9 39.33 .96 -11.36 18.37 .35 18.9 15.7

Downwind

2 9.34 .47 6.87 18.32 .42 33.8 9.24 .41 7.14 22.87 .42 38.9

3 19.11 .31 -.85 21.13 .51 36.9 19.01 .35 -.06 23.67 .50 32.3
4 29.41 .36 -9.68 22.41 .80 36.9 29.47 .43 -8,17 20.76 .80 32.3

5 39.72 .41 -15.97 27.39 1.48 32,3 39.64 .30 -12.49 22.36 1.46 36.9

6 46.88 .48 -19.53 30.93 1.83 35.3 46.78 .39 -14.63 20.74 1.72 36.9
4 1 SS 67.77 .57 -30.23 26.21 1.21 20.0 67.75 .56 -20.42 15.58 1.21 17.9 16.0

4 6 SS 20.58 .49 -.76 30.40 .32 16.,4 20.55 .58 -i.00 25.99 .29 15.9 15.9
4 Ii SS 39.96 .68 -16.25 25.72 .39 18.4 39.78 .77 -12.89 15.77 .38 16.4 15.7

Crosswind

2 6 i -0.67 0.45 9.50 13.23 0.54 24.1 -0.61 0.54 9.68 13.30 0.54 21.0 16.3

3 19.06 .46 -1.72 23.99 .51 42.0 19.20 .43 -1.36 17.55 .50 39.9
4 29.70 .36 -11.18 26.93 .53 46.1 29.74 .48 -10.13 26.37 .52 46.1

5 39.72 .46 -18.91 25.66 .76 33.8 39.68 .43 -15.84 20.17 .56 35.3
6 46.88 .41 -22.36 24.09 1.14 35.8 46.87 .60 -17.74 19.55 .68 36.4

4 1 SS 67.03 1.18 -31.33 21.63 1.11 31.2 67.40 i.i0 -24.40 24.54 1.09 33.8 16.0
4 6 SS 18.71 2.17 -1.54 47.86 .32 34,3 19.12 2.15 -1.78 46.54 .37 33.8 15.9

4 ii SS 39.49 .63 -18.55 22,33 ,57 36,4 39,54 .84 -16.51 20.75 ,49' 33.3 15.7

Mission 353, Flight 13; March i0, 1977

Upwind

4 1,6 SS 20.30 1.47 -2.96 33.68 0.39 43.0 20.25 1.62 -2.57 32.20 0.39 34.8 10.4
4 II SS 11.37 3.30 5.72 71.67 .24 13,8 12.90 2.45 3.61 49.30 .24 7.2 11.2

4 16 88 68.64 .54 -30.49 12.84 1.09 7.7 69.16 ,69 -20.40 9.17 1,08 11.3 11.7

4 20 88 "40.75 1.67 -17.80 28.36 .52 13.8 40.39 1.77 -14.06 22.53 .37 12.8 12.0

Downwind

4 1,6 SS 20.29 2.23 -2.51 53.58 0.41 36,4 19.99 2.03 -1.62 48.67 0.40 38.4 10.4

4 II SS 12,12 2,66 4.94 58.58 .29 22.5 12.78 2.77 4.64 52.65 .29 25.1 ll,2

4 16 8S 68.20 .79 -22.59 16.90 I.ii 14.3 11.7

14 20 88 38.89 2.77 -19.93 55.97 1.07 12,8 38.30 1.83 -15.04 21.23 1.0g 12.8 12.0i

Crosswind

2 6 1 -1.40 1.36 I0.38 11.05 0.56 21,5 -1.33 1.20 10.56 14.40 0.54 21.0 11.7

i 2 9.99 1.32 5.89 34.08 .50 26.1 9.95 1.57 5.98 35.37 .50 31.7
3 19.32 1.46 -4.05 41.28 .58 35.3 19.38 1.06 -4.03 29.25 .58 30.7 I

! 1 4 28.87 1.62-13.55 36.73 .54 35,3 28.98 1.32 -12.85 32.51 .54 32.8
, 539.49.66-21.8222.861.1530.2 39.52 .53 -18.45 17.93 .68 35.B '

647.501.55-25.8232.571.1437.4 47.431.62-21.1127.911.1436.91

4 1,6 88 20.38 2.07-5.22 66.41" .37 73,2 20.352.O8-4.9759.77.3778.310.4
4 II SS 9.20 1.50 6.70 32.87 .23 38.4 9.31 1.52 6.90 30.37 .26 38.9 11.2

4 16 88 67.81 2.07 -28.75 32.16 I.I0 29.2 11.7
4 20 SS 40.94 1.75 -23.85 38.92 1.09 28,2 41.23 1.72 -20.80 29.25 .46 31.2 12.0

Mission 353, Flight 14; March II, 1977

Upwind

IIII  IIII[IIIII4 i SS 67.53 0.59 -26.58 24.96 1.09 17.4 67.56 0.55 -19.43 10.80 1.09 21.5 14.3
4 6 88 20.41 .63 -3.11 25.20 .32 IS.9 20.64 .93 -3.02 29.15 .31 18.4 14.3

4 Ii SS 40.48 .96 27.78 .42 5,6 40.56 .61 -15.33 29.45 .38 5.6 14.3

bs8 indicates taming was 0.512 s, independent of antenna position.
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TABLE IV.- Continued

Horizontal _larization Vertical _larization

_o , Sample o , o , Sample speed,

Line Run _sition 8 0std mean 0 m ...... time,error time, _-- m/s
(b) s s

Mission 353, Flight 14; March Ii, 1977

Downwind

3 2 1 -0.85 1.07 10.61 13.64 0.32 53.8 -0.45 0.96 ii.i0 11.73 0.32 15.9 13.6

2 9.68 .92 7.02 18.55 .29 70.6 10.08 .50 7.22 17.78 .29 21.5
3 19.56 1.27 -1.18 30.58 .38 84.5 19.45 I.ii -.12 29.96 .36 33.8

I 4 29.53 1.03 -10.16 27.62 .42 69.1 29.98 .99 -8.52 23.23 .42 47.65 '40.18 1.03 -16.74 30.11 .50 69.1 39.88 .97 -12.65 19.16 .43 47.6

I _ 6 47.45 1.31 -21.16 35.19 1.12 58.9 47.37 1.33 -15.00 19.73 .46 43.5 I
4 1 88 67.51 .49 -31.45 21.72 1.14 3.1 67.42 1.41 -21.42 11.48 1.14 17.9 14.3

4 6 SS 19.67 1.18 -2.39 31.00 .40 21.5 19.67 1.12 -1.77 33.03 .36 19.5 14.3
4 Ii SS 40.56 1.99 J-19.33 41.47 .56 9.2 40.80 2.14 -15.42 28.07 .54 6.7 14.3

Crosswind

2 5 1 -0.15 1.32 10.04 11.48 0.56 23.0 0.02 1.23 10.31 14.25 0.54 23.6 13.0

I 2 9.23 .63 6.72 18.45 .47 15.4 9.52 .70 6.61 14.98 .46 16.9
3 19.20 .63 -2.86 24.27 .49 22.5 19.22 .71 -2.70 23.81 .55 23.0

4 29.89 1.28 -13.83 26.70 .47 23.0 29.87 1.19 -12.81 28.45 .46 23.0
5 40.04 .83 -21.72 38.78 1.13 23.0 39.86 .50 -19.11 39.25 .83 23.0

ir I 6 47.08 .50 -25.79 35.90 1.13 21.0 47.11 .46 -21.93 49.32 1.12 18.4 ir
4 I 88 65.91 .91 -29.46 20.93 1.13 20.0 65.72 1.07 -22.54 28.55 1.09 45.1 14.3

4 6 SS 17.84 .98 -.51 21.77 .39 32.3 17.92 .97 -.24 26.55 .38 39.9 14.3

4 Ii SS 38.67 1.38 -17.26 31.19 1.08 18.9 38.27 1.44 -14.41 21.35 .58 15.4 14.3

Mission 353, Flight 15; March 14, 1977

Upwind

°h°]]°I°I°I°L°I°I4 ii 88 20.19 1.49 -5.35 45.72 .37 10.2 20.41 1.32 -5.02 53.18 .37 10.8 4.2

4 16 SS 39.96 .79 -25.41 23.43 1.13 16.9 39.40 .87 -22.51 34.18 1.13 18.9 4.2

Downwind

I °III °I 14 ii 88 20.10 1.38 -5.65 38.97 .42 12.3 19.84 .95 -5.30 32.76 .42 11.3 4.2

4 16 88 40.16 i. I0 -30.72 61.18 1.14 20.0 40.04 1.16 -24.29 40.01 1.13 16.4 4.2

Crosswind

11 °II l°I° l°l°I4 ii SS 19.81 .97 -7.21 42.61 .40 22.5 19.68 1.66 -6.43 77.90 .39 24.1 4.2

4 16 SS 40.63 .88 -32.76 25.44 1.08 20.5 40.89 1.33 -29.45 48.28 1.08 33.3 4.2

Mission 353, Flight 20; March 22, 1977

Upwind

4 1,21 SS 19.29 1.22 -5.29 42.03 0.49 41.0 19.38 1.18 -5.19 38.72 0.52 41.0 c2.5
4 ii SS 10.42 .61 5.85 20.24 .23 20.0 10.30 .53 6.07 20.37 .23 20.0 c2.5
4 16 SS c2.5

4 26 SS 38.65 .64 -28.62 40.45 1.13 21.5 38.46 .40 -26.05 34.35 1.13 17.9 c2.5

Downwind

4 1,21 SS 20.50 1.77 -6.29 I 59.33 0.34 40.4 20.79 1.75 -6.17 59.86 0.35 41.0 c2.5

4 ii SS 11.72 .36 3.87J 14.58 .24 18.9 11.79 .39 3.85 15.62 .24 20.5 c2.5

4 16 SS 67.76 .63 -15.03 I 44.91 1.13 12.8 68.01 .44 -15.61 23.72 .59 10.8 c2.5
4 26 SS 39.10 .65 -31.85 37.96 1.12 11.8 39.65 .87 -26.67 21.47 1.13 11.3 c2.5

Crosswind

4 1,21 SS 20.12 1.80 -8.35 60.02 0.33 73.2 20.04 1.69 -7.95 53.58 0.33 70.7 c2.5
4 Ii Ss 10.80 1.48 4.43 51.88 .24 42.0 10.71 1.47 4.81 49.63 .24 34.3 c2.5
4 16 SS c2.5

4 26 88 39.12 1.59 -33.98 16.88 1.09 3.6 39.15 1.53 -31.07 32.32 1.07 31.2 c2.5

bs8 indicates timing was 0.512 s, independent of antenna _sition.
Cvariable - 1.7 + 5.5 m/s.

79



TABLE IV.- Concluded

Horizontal polarization Vertical polarization

Line Run Ant 0 0stddev dE I 1 I.... .... uv .... I dev dE i +dE Wind

position oo 40 ° °O Sample oo OO Sampl% speed,
.... ' _ ..... ' time, 0 0st d mean' A°°

(b) +_dE s O_ error' time,s m/s

Mission 353, Flight 21; March 24, 1977

Upwind,

4 7 SS 19.83 .67 -6.90 29.48 1.13 20.0 20.00 .69 -6.92 17.53 1.13 12.8 4.7

4 12 88 39.17 .65 -29.91 28.4 .34 14.8 39.76 .70 -27.44 18.57 .36 17.9 4.7

Downwind

i 3 1 -0.43 0.49 12.81 13.67 0.50 30.2 -0.54 0.40 12.94 10.64 0.50 32.8 6.2i2 9.77 .27 7.47 13.25 .46 40.4 9.77 .24 7.42 12.40 .46 37.4

3 19.55 .23 -4.96 24.79 .56 46.1 19.48 .28 -4.70 26.50 .60 45.1
4 30.07 .33 -19.75 38.52 .94 46.1 30.13 .18 -17.63 39.70 .65 46.1 I

5 40.14 .35 -29.89 51.42 1.14 43.5 40.03 .31 -24.07 54.44 1.14 45.1

6 47.26 .34 -31.85 35.01 1.14 13.3 47.17 .24 -26.86 75.95 1.14 ' 44.5
4 I SS 11.36 1.16 4.75 30.88 .29 13.8 11.47 1.07 4.75 26.99 .29 21.5 4.7

4 7 SS 19.59 .70 -6.28 24.63 1.14 16.9 19.52 .59 -6.11 26.17 1.14 22.0 4.7
4 12 SS 39.21 .79 -33.89 20.68 .38 15.4 39.76 .80 -29.55 24.82 .38 13.8 4.7

Crosswind

4 7 $8 19.57 1.85 -7.04 51.86 1.09 36.4 19.45 1.25 -6.64 63.82 1.09 36.g 4.7

4 12 SS 39.37 .80 -33.43 28.43 .40 15.9 39.26 .83 -30.16 45.38 .39 30.2 4.7

bss indicates timing was 0,512 s, independent of antenna position.
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TABLE V.- REGRESSION COEFFICIENTS FOR NRCS (dB) VERSUS @ FOR ALL UPWIND, DOWNWIND,
AND CROSSWIND STRAIGHT LEVEL LINES

Miss FI Date Pol Wind 8, deg Windspeed, A0 AI A2 A3 A4 A5 A6
dir Min Max m/s

230[F_F 4111173 H U 0 60 14,5 ,11081+02 -,41121.00 -,25381-01 ,67301-03 ,_01_E-05 -,2848E-06
230iFCF 411_1?3 V U 0 60 14,5 ,105qF+OZ -.4192E+00 -.2649E-01 ,73771-03 ,63Z31-05 -,36141-06 ,Z890E-08
230 PCF _111173 M n 0 60 ; 14,5 ,1108F+02 -,41121.00 -.2538E-01 .6730_-03 .40141-05 -.28481-06 ,_3ZZE-06
230 rCP 41111?3 V fl 0 60 I 14,5 ,1059F.02 -,4192E+O0 -.2849E-01 .7377£-03 ,6323E-05 -,36_41-06 ,28901-08
230 FCF 4141173 H C 0 60 15,0 ,979QE.01 ,1266E_00 -,42331-01 ,3326F-02 -,4113E-04 ,2104E-07 ,1426E-08
230 FCF 41111?3 V C 0 60 15,0 ,1002E+02 -,1016E.00 -,67151-01 ,2059E-02 -,64881-05 -.43431-06 ,42031-08
238 20 b/ P/73 H U 0 60 6,5 ,1121F+02 ,65328-01 -,777&E-01 .1533F-02 ,1922E-04 -,7717E-06 .5550E-08
23_ 20 61 9173 V U 0 60 6,5 ,lll4E+Og ,11131+00 -,8744E-01 ,18921-02 ,1999E-04 -,gOZOE-Ob ,6678E-08
238 20 61 5173 H D 0 60 6,5 ,9614E+01 ,1663E+00 -,7686E-01 .1Q891-0Z ,31041-04 -,85901-06 ,5540E-08
2.38 20 61 5173 V n 0 60 b.5 ,9141E+01 ,2805E.00 -,9548E-01 ,1905E-02 ,2503E-04 -,qq65E-06 ,7195E-08
238 20 61 5/73 H C 0 60 6.5 ,1064E.02 ,SZOZE.OO -,ZZO1E.O0 ,Z510E-OZ ,18431-04 -,9956E-06 .7525E-08
238 20 61 5173 V ¢ 0 60 6,5 ,1084E.02 ,2458E.00 -,8489E-01 ,1188E-02 ,3918E-04 -,1008E-05 ,6220E-08
23, 27 6/11173 H U 0 _0 3,0 ,1231E+02 -,25471.00 -,9166E-01 .2511E-02 ,4609E-05 -,8074E-06 ,69Z_E-08
238 27 6111173 V U 0 60 3,0 ,1147F+02 -,2754E.00 -.8_48E-01 .1936E-02 ,2259E-04 -.1006E-05 ,75311-08
23P 27 6111173 H P 0 60 3,0 .1265E+02 -.1568E+00 -.86401-01 ,19_61-02 ,1568E-04 -,8833E-06 ,6946E-08

738127 6111173 V 0 0 60 3,0 .12311+02 -,1364E.00 -,q0211-01 ,2127E-02 ,16811-04 -,42331-06 ,7113E-08
23_127 _111173 H C 0 60 3,0 ,1353_+02 -,526QE-01 -,1077E+00 ,30011-02 -,2378E-04 .1707E-13 -,9267E-16
238117 6111173 V C 0 60 3,0 ,1323F.02 -,3073E.00 -,8041E-01 ,1264E-02 ,4557E-04 -,1285E-05 ,8605E-08
28815 11111174 H U O 53 22,2 ,6837E.01 ,2192E900 -,5044E-01 .13531-02 -,11121-04 -,1837E-13 ,1147E-15
288 5 11111174 V U 0 53 22,2 ,65931+01 ,2257E.00 -,5092E-01 ,13621-02 -,11151-04 -.1866E-13 ,1165E-15

28815 11111174 H n 0 53 _2.2 .6270F.01 .3484E.C0 -.5372E-01 .1242E-01 -,Q402E-05 -,1333E-13 ,8332E-16
288:5 11111174 V " 0 53 22,2 ,62521+01 ,3267E_00 -,5170E-01 ,12401-02 -,q55qE-05 -.1378F-13 ,8604F-16
288 5 11/11174 H C 0 53 22,2 ,6318F.01 ,22961400 -,5654E-01 ,1381E-02 -,1060E-0_ -,234_E-13 ,1_58E-15
2fl81 _. 11111174 V ¢ 0 53 22,2 ,6316E.01 ,2370E.00 -,5707E-01 ,1440E-02 -,1112E-04 -.1859E-13 .1161E-15
288!6 1111_L74 H U 0 55 8,9 ,9062E+01 ,8734E-01 -,4927E-01 .1186E-02 -,8703E-05 -,16ZOE-13 ,96241-16
28916 11114174 Y U 0 55 8,9 .8947E.01 ,5640E-01 -.4776E-01 ,1184E-02 -,84871-05 -.1456E-13 .864_£-16
28816 IiLI_474 H 0 0 55 9,7 ,q470F+01 ,2234E.00 -,5876E-01 .12421-02 -,Bq5qE-05 -,1305E-13 ,7761F-16
ZBP 6 IILI_174 V O 0 55 9,7 ,9344F.01 ,2507E.00 -,6256E-01 ,150RE-02 -,1112E-04 -,2162E-13 ,1286E-15
288i6 11111_-7_ H C 0 55 11,2 ,_165E.01 ,1774E400 -,6504E-01 ,1504E-02 -,10741-04 -,23596-13 ,1407E-15
288 6 11{14174 V ¢ 1 55 11,2 ,014_E+01 ,Z803E.00 -,76621-01 ,1921E-0g -,1449E-04 ,10641-12 -.62241-15
306 FCFI 4! 4175 H U 0 60 _1,5 ,47471.01 -,21311*00 -.1239E-01 ,1601E-03 ,2780E-06 -,2208E-15 .1106E-17

306 FCF 4! 4175 V U 0 60 _I,_ ,qb30E+O1 ,4437E-01 -,3275E-01 ,7381E-03 -,5145E-05 ,2507E-14 -,1360E-16306 FCF 4f 4/75 H 0 0 60 ZI,5 ,9796E+01 ,17051+00-,39481-01 ,84441-03-,5864E-05 ,55931-14-,30391-16
306F_P 41 4175 V O 0 60 21,5 ,9610E+01 .1147E+00 -.33441-01 .7433E-031-,5301E-05 ,284ZE-14 -,1545E-1b

.306 FCF: 41 4175 H C 0 60 _1,5 ,9755E.01 ,*227E-01 -,3870E-01 ,8111E-03 -,5265E-05 ,4224E-141-,2287E-16
306 FCF 4! 4175 V ¢ 0 60 _1,5 ,4577E+01 .1372E.00 -.4613E-01 .1051E-02 -,7Z75E-05 ,61861-16 -,33671-16
318 13 8!2917P q U 0 _0 4,5 ,12271.02 .18791.00 -,99861-01 .2631E-021-,2115E-0_ ,18171-14 -,77981-17
318 13 8120175 V U 0 50 4,5 ,10861+02 ,2408E.00 -,1064E+00 .28641-02 -,2278E-04 -,7631E-14 ,5505E-16
318 13 8129#75 H 0 0 50 4,5 ,1197E.02 ,5420E+00 -,IZZ6E.00 ,1256E-02 ,113qE-03 -,3348E-05 ,_637E-07
318 13 612q/75 V 0 0 60 4,5 ,1120£.02 -,7363E-0[ -,7429E-01 ,1266£-02 ,2764E-04 -,8814E-06 ,6053E-08
318 13 8129175 H C 0 50 4,5 ,13%9E+02 ,5610E-01-,7340E-01-,1769E-02 ,Ig05E-03-,4083E-05 ,2781E-07
318. 13 _/29_75 V _ 0 50_ 4,5 ,12461.02 -.24061.00 -.8057E-01 ,20031-02 -,1351E-04 ,2655E-13 -,17111-15

11_1_ 91 _175 _H _ 0 6 ___5.__...... _ ,I_6_E._Z _,lb!_E.00 -,5802E-01 ,9478E-03 ,7584E-05 -,24_4E-06 ,1334E-08
3J__l__ 91 217p V U 0 _ _ _ _.15. b4_.O0 ,.5714E-01 .6264_-03 .2599F-04 ,._7432-06 ,31861_08

_31_ 14 _./_Z_?_ H D . 0 _ 5_5 _1247F.02 r. 16041.00 -,7515E-01 .6165E-03 ,4212E-04 -.92681-06 ,5430E-08318 14 ql 2/75 V _ 0 ... 5_5 -,12621+021 .12711_00 -,69541,01 -,42641-04 _73861-04 -.14561-05 .83101-08

31___14 91 2/75 H I.C 0 67 5,5 .12_0F+02 -.15101_00 -.6556E-01 ,13581-02 -_77631-0___L__70__ 8_E._1_
31_ 1L Of _I75 V e 0 _? K._ .I)7?¢_n_!..?lS&P.n! m._oQ.QJE_Q1 _.,_Z'44E-03 ...2.11.5£-Q% -,SB&Q_-QJS.-_.,27[:_IE-_.&
318 1L--ql_-l_-H U 0 h5 8,8 .l133E.QZ. o8602E-01 -.6882E-01 .1582E-02 ,3166E-06 -.3507E-06 .27871-08
31& 16 -_/ 8l_5 . V U O 65 8,8 ,llQBETQZ ,_708E-Q1 -,6587E-01 ,1313E-02 ,1355E-04 -,5665E-06 .3947E-08
31_ 16 _1 8175 H D O 70 9,0 ,1131E.OZ ,1616E+00 -.6699E-01 .1033E-02 ,1516E-04 -,_756E-06 ,2972E-08
318 16 _I 8175 V O O ?O 9.0 .11lIE.C2 ,9127E-01 -,6182E-01 ,6075E-03 ,3692E-04 -,8439E-06 ,4963E-08
318 15 .91 8175 H C O 70 8.1 .1215E.Q2 -.3225E-Q1 -.5960E'01 .68_3E-03 ,1954E-04,-.4438E-06 .2421E-08

.318 1_ ...91a175 V - C ...._. _7 ..... 8.1 ..II_2E.*QZ.-.llZQE*OO -,5817E-01 .1068E-OZ .2775E-05 -.1687E-06 .B607E-09
318 17 ql _/75 H U O 67 12.2 .1053E.02 -.8015E-01-,3608E-01 .3584E-03 ,152ZE-04,-.3408E-06 ,1942E-08
318 17 q/ q/75 V U _ 67 12,2 !o1005E.02 -,2750E-01!-,4298E-01 ,46581-031 ,23041-04!-o5659E-06 .3296E-O8
318 17 q/ q/75 H 0 0 68 12.3 ,1053E.Q2 .1061E+00 -,5Z841-01 .68141-031 ,1779E-04 -.4729E-06 ,29141-08
318 17 91 q175 V D 0 68 12,3 o1005E+02 o8864E-01 -.5110E-01 .626ZE-03 ,Z214E-04 -.5509E-06 .3338E-08
318 17 ql 9/75 H C 0 68 12.4 ,1108E+02 -,1712E-01 -,532_E-01 ,5637E-03 ,Z4ZIE-04 -,5611E-06 .3287E-08
318 17 9/ q/75 V C 0 68 12.4 .1086E+02 .2144E-01 -,b032E-01 .7426E-03 ,2838E-0_ -,7032E-06 .42751-08
318 1B g/ _/75 H U 0 66 11.3 .1078E+0Z .2q0qE.00 -,8505E-01 .1918E-02 ,2536E-05 -,4628E-06 o3552E-08
318 18 91 9/75 V U 0 66 11,3 ,1021E+02 .4425E+00 -.1133E+00 .3502E-02 -,3230E-04 -,1170E-06 o22711-08
318 18 9/ 9/75 H D 0 ?0 11.3 ,1051E+02 .4025E+00 -,9172E-01 .ZI05E-OZ -,54201-05 -,2927E-06 .23641-08
318 18 9/ 9/75 V D 0 70 11.3 .9927E+01 .5111E.00 -o1068E+00 .28831-02 -,1849E-04 -.2135E-06 ,22941-08
318 18 91 q/75 H ¢ 0 66 11,3 ,1084E.0Z .1727E+00 -.6352E-01 .42431-03 ,3630E-04 -.7951E-06 ,4673E-08
31_ 18 ql q/78 v C 0 66 11.3 .1065£.02 .2105E.00 -o6995E-01 ,6468E-03 ,3970E-04 -,9051E-06 ,5414E-08
318 lq 9/10/75 H U 0 65 7,5 .1159E.02 .3427E+00 -.9901E-01 .2383E-02 -.1866E-05 -.9008E-06 .41,0E-08
318 1_ q110/75 V U 0 65 7,5 ,11011+0Z .3774E+00 -,1039E.00 .Z4ZZE-0Z ,6509E-05 -.6890E-06 .5295E-08
318 19 €/10/75 H D 0 50 7.6 .1157E+OZ .1577E+00 -.7396E-01 .1726E-02 -.1Z38E-04 .1406E-13 -.8947E-16
318 lq 9/10/75 V D 0 70 7,6 ,10961+02 ,8375E-01 -.6216E-01 .9020E-03 _21081-04 -o57ZZE-06 .34821-08
318 19 q/I0/75 H C 0 50 7,8 ,1140E+02 ,1107E.00 -,7023E-01 ,1535E-02 -,1009E-04 ,1573E-14 -,7772E-17
318 19 9/10/75 V C 0 67 7,8 ,1090E+02 ,4135E-01 -,Sq01E-01 ,5850£-03 ,2845E-04 -,6460E-06 ,3772E-08
318 24 q117175 H U 0 50 q,5 ,I068E+02 -,1298E.00!-,3175E-01 -,3303£-04 ,4439E-04 -,I141E-05 .8641E-08
318 24 q/17/75 V U 0 50 9.5 .1001E+02 -.1828E.00 -,3407E-01 ,9555E-03 -,8462E-05 ,7066E-15 -.3212E-17
318 24 9/17/75 H D 0 50 9.5 .10491+02 .2031E+00 -,7654E-01 ,2603E-02 -,6227E-04 .1087E-05 -.81771-08
318 24 q/17/75 V D 0 50 9.5 .IOOZF+0Z .2591F+00 -.7874E-01 .Z037f-02 -,1536E-04 -.80941-15 .86681-17
311 24 q/17/75 H C 0 50 7.8 .IOOZE+02 ',2591E.00 -,7874E-01 .Z037E-02 -,1536E-0_ -,8094E-15 ,8668E-17
318 24 q/17/75 V C O 50 7.8 .1002E+02 ,ZSqlE*O0 -.78741-01 o2037E-02 -,1536E-O4 -,8094E-15 ,86681-17
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TABLE V.- Concluded

e, deg Wind

IMiss F1 Date Po] Wind speed, A0 AI A2 A3 A4 A5 A6
dir Min Max m/s

33513 1116176 H U 0 50 11.2 .98872.01 -.6133E+00 -.2017E-09 .1608E-10 -,5900E-12 .1016E-13 -,66102-16
'335 3 1116176 V U 0 50 11.2 .9626E+01 -.6580E+00 .27532-02 ,1221E-10 -,4176E-12 ,7692E-11 -,5011E-16
33513 1116176 H D 0 50 11.2 .9892E.02 -.6162E.00 -.6853E-I0 .5825E-111-.Z261E-12 .1062£-11 -.27422-16
335[3 1116176 V 0 0 50 11.2 .9562E+01 -.6366E.00 .2415E-02 .1147E-I0 -.4214E-12 .7360E-11 -.1831E-16
335 3 1116176 H C 0 50 i%.2 .9729E.01 -.2929E.00 -.1192E-01 .1223E-02 -.1623E-01 .1818E-06 -.1421E-08

33513 1116176 V C 0 50 1%.2 =9463E+01 -,1893E.00 -,§§10E-01 ,1667E-02 -,1692E-0% ,8955E-07 -,7875E-09
335 4A! 1122176 H U 0 60 19.8 .9412E+01!-,%036E-01 -.37352-01 .8611E-03 -,6280E-05 .3861E-14 -.2105E-16
335 I&A 1122176 V U O 60 19,E o9175E.01 -,76%7E-01 -,312ZE-01! ,371%E-Q3 ,1_96E-0% -,3799E-06 ,2396E-08
33511A 1122176 H D 0 60 19o6 .9111E.01 -.5860E-01 -.3088E-01 .6070E-03 -.3992E-05 .II13E-11 -.5984E-17
335 4A 1/22/76 V D 0 60 19=6 .91402.01 -o6225E-01 -.27972-01 .3867E-03 .80152-05 -e2269E106 11621E108
335 6, 1122176 H C 0 60 19°% o9733E.01 -°1350E.00 -.1519E-01 .I080E-02 -.7617E-05 .5719E-15-.3174£-17
335 6A 1122176 V C 0 60 19.6 o9662E*01 -._591E.00 -,3769E-011 .3119E-03 .2842E-04 -.6616E-06 .4212E-_8
375 kS 1122176 H U O 60 19,9 .85102+02 -,3124E-01 -,3327E-011 o571%E-03 ,Z607E-05 -,13012-06 o77382-Q9
335 66 1/22/76 V U 0 60 19.9 .8268E+01 -.7106E-01 -,2929E-01, .2282E-03 ,2021E-01 -,_666E-06 ,2911E-08
335 %8 1122176 H 9 0 60 19.7 .81062+01 .1115E.00 -,16312-01 i ,6156E-03 .1151E-06 -.3360E-06 ,2123E-08
335 48 1122176 V O 0 57 19.7 .8156E+01 ,6655E-01 -,3806E-01 ,7133E-03 ,1528E-05 -,1400E-06 ,8879E-09
335 6B 1122176 H C 0 60 19,8 .8757E+01 -,51162-01 -,1850E-01, ,11_5E-02 -.2551E-06 .3530E-06 -.2320E-08
335 68 I12_176 _ V ¢ 0 57 19.8 .8_968_01 -.9419E-01 -.4593Et011 .1260E-02 -.1369E-06 .1023E-06 -.69_ZE-09
335 5 1J23176 H U ._ _60 ,-14_b _.96Z72*01 -,1241E.00 -,3252E-01 .6726E-03 -.%091E-09 ,53252-16 -.2929E-16
335 5 1123176 V U O 60 16.6 ,0289E.01 -.96322-01 -,3677E-01 ,88262-03 -,60972-05 ,3768E-11 -,20472-16
335 5 1/23/76 H D 0 60 11.7 .9816E+C1 .6119E-01 1,1977E-01 ,1082E-02 -,7289E-05 .8316E-16 -.6557E-16
335 5 1/23/76 V D 0 60 11,7 ,9593E+01 ,2231E-01 -,1150E-01 ,7166E-03 ,8967E-05 -,30272-06 .1893E-08
335 5 1/23176 H C 0 60 14,9 ,1005E*02 -.13172.00 -,1316E-01 ,6039E-03 ,1187E-06 -.%0_72-06 ,Z513E-08
335 5 1/23176 V C 0 .60 11,9 .0925E+01 -,1101E.00 -,_627E-01 ,5770E-03 ,Z359E-01 -.5935E-0_ ,3698E-_8

33_ 6 .11281.76 H U D 60.. _15.._, J9999-E_01i_*13682-01 -,3999E-01 ,3711E-03 ,Z011E-01,-,_5662,06 LZJ59BE-08
112RI76 V U 0 60 15,0 .9827E+OZ ,7_28E-01 -,5126E-01 ,6029E-03 ,Z935E-04 -,75562-06 .1930E=OB

3353351 1/28/76 " n 0 55 15,0 ,1003E+02 -,66502-0g -,66812-01 ,9686E-03 1,5955E-05 ,35202-11 -,Z006E-16
335!6 1!2nl76 V 9 0 58 15,0 ,q819E4Ql: ,3Z00E-OL -,1997E-01 .1003E-0Z ,Z552E-05 -.Z07QE-06 ,IZ91E-OB

1128176 H C 0 58 15,0 ,9_71E.01 ,5809E-02 -,5102E-01 ,6701E-03 ,1805E-01 -,_73ZE-06 ,Z860E-0833516
395 6 1128176 V C 0 57 .15.0 .9735E+01 ,3900E-02 -,5530E-01 ,81812-O3 ,19Z6E-01 -,_3_9E,06 ,3306Ew_B
353 9 3/ 21771 H . U.. _ 67 ..8,9 _.11_bE*02.-,1213E-01 -,6961E-01 ,2361E-02 -.3161E-01 ,2221E-06 -._5_8E_09
353 9 31 2/77 V "U 0 68 8.9 ,1106E+02 ,2391E.00 -,1023E.00 .3851E-02 -,6367E-01 .1806E-06 -,1355E-08
353 9 31 2/77 H 0 0 50 q,7 ,1115E.02 .1151E-01 -,70782-01 .2010E-02 -,Z267E-01 ,8579E=07 ,§9ZBE_IO
35319 31 2/77 V n 0 67 9,7 .1114E+02 .1690E.00 -,9522E-01 ,3_65E-02 -,58112-01 ,449ZE-06 -,13352-08
35319 31 2177 H C 0 10 11,Z ,IISOF.0Z ,14662.00 -.8796E-01 ,2360E-02 -,2395E-04 ,86252-07 ,9037E-15
3531_ 31 2177 V C 0 6_ 11,? ,1101E.02 ,75762-01 -,80932-01 ,2216E-02 -,22772-06 ,62092-07 -,23592-15
353 10 31 3/77 " U 10 20 5,3 ,1902E+02 -,1Z73E.01 -,15372-05 ,1398E-06 -,7074E-08 ,18872-09 -,2071E-11
353 10 31 3/77 V U 10 20 5,3 .1862f+02 -.1248E.01 ,1283E-06 -.1177E-05 ,6005E-07 -,1616E-O8 ,1788E-10
353 10 31 3177 H 0 10 20 5,3 ,20e12+02 -.1399E+01 ,1421E-06 -,1308E-05 .66912-07 -,1805E-08 ,2005E-10
3_3,10 31 3177 v D 10 20 5.3 ,2015E+02 -,1359E.01 -,1782E-06 ,1635E-05 -,83622-07 ,2243E-08 -.2186E-10
353_10 31 3/77 H C 10 20 5,3 ,20_0F.02 -,14032.01 ,1931E-O6 -,1778E-05 ,909_E-O7 -,24532-0B ,2725E-10
353 10 31 3/77 V C 10 20 5.3 ,2001F*02 -,1102E+01 -,1411E-06 ,12962-05 -,66192-07, ,1782E-08 -,1976E-10
353,11 31 8/77 H U 0 67 15.9 .9770E+01 -,1973E-01 -,3336E-01 ,6852E-03 ,2914E-O5 -,9972E-07 ,5118E-09
353 11 31 8/77 V U 0 67 15,9 .9770E+01 ,7219E-01 -,5675E-01 ,17012-02 -,2330E-06 ,15382-06 -,6053E-09
35? 11 31 8/77 H 0 0 68 16.& °1OO8E_02 .1514E+00 -,6522E-O1 .1q28E-O2 -.2616E-O6 .17012-06 -,6368E-09
353 11 3i 8177 V 0 0 68 16.6 ,1011E_02 .1976E.00 -,73_1F-01 .240BE-OZI-.3606F-06 .ZZOTE-Q6 -,5286E-09
353,11 3/ P/77 H _ 0 67 16,2 ,9268_+01 ,1213E.00 -,6339E-01 .1765E-02 -,21102-06 ,10782-06 -,1711E-09

353111 31 _177 V C 0 67 16,2 .95702+01 ,27102.00 -,8752E-01 .2963E-02 -,6431E-06 .30866-06 -,8166E-09
353 13 3110177 H U O 69 11,O ,1060E.02 .1713E-01 -,6067E-01 .1710E-02 -,1q12E-04 ,76132-07 -,1035E-15
353,13 3/10/77 V U 0 70 11.O ,1060_+02 .2739E-01 -,7063E-01 ,25102-02 -,3876E-04 ,2853E-06 -,8267E-09
353113 3/10/77 H 9 0 60 11,1 .106OE*02 ,62872-01 -,53702-01 ,12082-02 -,1086E-04 ,35692-07 ,58162-15
353 13 3110177 V D 0 68 11.1 .1060F+O2 .2802E-01 -,5199E-01 .1095E-O2 -,3069E-05 -,939OE-07 ,6367E-09
353 13 3110177 H C O 60 11.6 ,10752+02 .1247E.00 -,8237E-01 .2432E-02 -.3177E-04 ,21282-O6 -,6276E-09
353 13 3/10/77 V C 0 68 11,6 .1105E.02 ,1092E+00 -,8612E-01 .2685E-O2 -.32.35E-04 ,1368E-06 -.IO01E-16
353 14 3/11/77 H U 0 68 14.3 .10602+02 -,3273E-01 -,5140E-01 ,1459E-02 -.16712-06 ,68902-07 -.15182-16
35311% 3/11/77 V U 0 68 14.3 ,1010E+O2 -,16OLF-01 -,5307£-01 .1602E-021-,18322-04 ,73292-07 -,1977E-16
353 14 3/11/77 H D 0 68 13.7 .10702+02 .5258E-01 -,5795F-01 .1517r-02 -.1575E-06 .58652-07 -,2690E-16
353 14 3/11/77 V D 0 66 13,7 ,11222.02 ,262_E-01 -,5968E-01 .1765E-02 -,1999£-06 ,78992-0? -,1306E-16
353'11 3/11/77 H C 0 67 13.5 ,1007E.02 ,1361E.00 -.66_72-01 ,17032-02 -,1626E-06 ,55112-07 -,2633E-16
353 14 3/11/77 V C 0 67 13,5 ,1030E+02 ,15862.00 -,7383E-01 ,1986E-02 -,2039E-06 .73562-07 -,38168-16
353,15 3/16/77 " U 10 40 _,2 ,1882E+02 -,1289E+01 ,1610E-02 -,24962-08 ,7992E-10 -,13182-11 ,87k8E-11
353 15 3/11/77 V U 10 60 %,2 ,19_1r.02 -,13592+01 ,7633E-02 -,62752-08 ,20142-09 -,33162-11 ,2197F-13
353 15 3/16/77 H D 10 40 6,2 ,18942.02 -,1230E.01 -,7572E-08 ,6529E-09 -,166OE-10 ,26132-12 -.1605E-11
353 15 3/1%/77 V 0 10 %0 4,Z ,Z0352.02 -,14692.01 ,8804E-02 ,173BE-08 -,5549E-10 ,90962-12 -,6002E-14
353 15 3/16/77 H C 10 40 %,2 ,21272.02 -,15382+01 ,5221E-02 -,1538F-08 ,6937E-10 -,81332-12 ,5392E,11
353 1_ 3/14/77 V C 10 60 6,2 ,21212+02 -.1556E.O1 ,77062-02 -,5501E-09 .1810E-10 -,31142-12 ,2152E-11
353 20 3127/77 _ i} 10 60 _,5 ,19522+02 -.13362+01 ,2343F-02 .10312-08 -,32e72-10 .53812-12 -.3567F-16
353,20 3/22/77 V U 10 40 ?,5 ,Z066r+02 -,1466E.01 ,66?5E-02 ,1566E-08 -.4921E-10 ,80382-12 -,5288E-16
3_3 ZO 3/ZZ/77 H D 10 40 Z,5 ,16652.0Z -,BO_5E.O0 -,98382-02 -,91732-10 ,3681E-11 -,65782-13 .4876E-15
353 20 3/22/77 V 0 10 40 2.5 .15772.02 -,985_E+00 -,2148E-02 -.2666£-08 .8522E-10 -,13982-11 .92352-16
353 20 3/22/77 H C 10 40 2,5 ,2111F.02 -,1599E+01 ,6866E-02 .1166E-07 -,3670E-09 .60612-11 -,4001E-13
_5_ ?0 _127177 V C 10 40 2,5 .2197F+02 -,16952.01 ,8696F-02 -,5075E-09 .16768-10 -,2833E-12 ,19212-16

353 21 3/24/77 H U 0 60 4.7 .12102+02 ,31602.00 -,11612+00 .31072-02 -.32522-06 ,12032-06 ,9971F-15
_53 21 3176/77 V U 0 40 6,7 ,1290_+02 ,15652+00 -,10792.00 ,3126E-02 -.3381E-04 .12752-06 ,1585E-16
353 21 3/24/77 H "D 0 50 5,9 .1262E+02 .7126E.00 -,1656E.00 ,39682-02 -,6231E-O6 ,15982-06 ,18732-15
353 21 3126/77 V P O 50 5,9 ,1305F+02 .2603F.00 -,1149E+00 ,34292-02 -,38992-06 .15512-06 ,15072-15
353 21 3126/77 _ C 0 60 4,7 ,12102.02 ,11512+00 -,8992E-01 ,Z098E-02 -,1801E-04 ,52612-07 ,6816E-15
353 21 3/26/77 V C 0 60 6,7 .12902+02 .8616£-01 -.9481£-01 .2698E-02 -.25262-04 .q0932-07 .1166E-I_
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TABLE VI.- NRCS EVERY IO° OF INCIDENCE FOR UPWIND, DOWNWIND, AND
CROSSWIND DIRECTIONS

[Data derived from weighted regressions of table IV data]

Wind NRCS,dB, at incidenceangleof -
Windi

Miss FI speed,Pol dir
m/s 0° i0° 200 300 400 500 600

230 FCF 14,50 H U IO,3 5,1 -2,O -7,9 -12.2 -16.5 -20,8 *
?_0 FC_ 14,50 V O I0,3 4,5 -2,4 -7,5 -10.3 -13,0 -15,7
230 FCF 15,00 _ _ Q,q 4,8 -_,3 -11,0 -15,2 -19,4 -23,5 *
_30 FCF 15,00 V C I0,0 4,2 -4,5 -10,g -13,5 -16,2 -19.0 *
238 2_ 6.50 _ U 11,2 5,7 * -5,3 * -14,6 -19.5 -22,7 -25,8
238 20 6.50 V U 11,2 5,5 * -5,7 * -14.0 -17,0 -18.0 -Ig,l *
_38 ?0 6.50 H n _,7 4,9 * -6.5 * --16.9 -22,9 --26o0 -29,1 *
238 20 6.50 V 0 q,4 4,5 * -6.8 * --15.6 -18,8 -Ig.q -Zl.0 *
?38 ?0 6,50 N C II,1 6.4 * -6,6 * -17.9 -23.9 -28,3 -32,7 *
238 20 6,50 V C I0,8 5,9 * -6,7 _ -17.9 -23.4 -24,3 -25.1 *
738 ?7 3,00 H U 17,4 3,1 * -10,7 * -21,2 -26,3 -31,3 -36,3
_38 27 3.00 V U 12,0 2,8 # -I0,@ * -20.8 -24,5 -26.5 -28,6 *
_38 ?_ 3.00 H D 12.7 4.5 * -q.0 * -20.1 -26.5 -32.6 -38.7 *
238 27 3,00 V n 12.3 4,1 * -9,3 * -19,2 --23,6 -26,6 -29,6 *
_3_ 77 3,00 _ C 13,5 9,0 * -10.4 * -23.2 -29.8 -31.q **
23P 27 3,00 V C 13,1 3.7 * -11.2 * -22,1 -26,2 -26.Q -27.6 *
_SP 5 22.20 _ 11 6,8 5,2 0.0 -5,0 -7._ -10.1 **
288 5 22.20 V U 6.8 4.9 .2 -4.7 -6.6 -8.0 **

_88 5 22.20 H D 6.7 5,1 ,7 -5,2 -10.2 -14,1 .*_
788 _ 22,20 V 0 6,3 5,2 .8 -4,6 -8,3 -11,2 **
288 5 22.3C _ C _.4 4,1 -2.2 -8.9 -13,6 -17,3 **
788 5 72.30 V C 6,3 3,q -I,O -8,0 -II,8 -14,2 **
7_8 6 13.40 w U _,I 5,5 -.2 -8,0 -12,8 -15,8 **
_88 6 I_,40 V U O,O 5,8 ,I -7,2 -10,? -IZ,4 **
288 6 14.60 W D q._ 7.7 .2 -9.1 -15.9 -20.1 **

_88 6 14,60 v D 0.2 6,8 ,6 -B,0 -12,9 -15.b **
2P8 6 13.10 H P 0,5 5,8 -2,2 -12.3 -18,8 -23,7 **
28_ 6 13,10 V ¢ 9,5 5,9 -2,2 -Ii,0 -16,3 -19.I **
306 FCf _1.50 H |J 9.8 6.5 1.8 * -3.7 -q.l *1 -13.6 -16,7
306 F_ _1.50 V |J 9,7 7.5 2.5 _ --2,7 --6,9*! --qsq --12.8
306 FCF 21.50 W 0 0,8 8.3 3.2 -2,6 -7,5 -11.5 -15.7
306 FCF 21.50 V D 0,7 _,2 3,7 -1.1 -5.I -8,2 -11.7
306 FCF 21.50 H _ q.8 7.1 .8 * --6.2 -12.0 * -16.4 -20.1
306 FCF _1,50 V C 9,7 7,3 1,1 * -5,3 -I0,I *I -13,0 -15,5
_18 13 4.50 H II 12.3 6.6 -6.3 -18.1 -25.7 -31.3 -36.8 *
_18 13 4,50 v U 10.9 5,3 -7,6 -18,8 -24.8 -27.4 -30.1 *
318 13 _.50 H 0 12,4 7,2 -6,q -17.3 -31,4 -32.9 -40,7 *
318 13 4,50 V D II,I 4,5 -7,8 -18,3 -24,3 -28,1 -31,0 *
318 13 4.50 H C 13.3 6.4 -q.6 -23.7 -31.4 -39.0 -46.6 *
318 13 4,50 V C 12,5 3.g -10,7 -24,1 -32,5 -35,0 -37,6 *
318 14 5,50 H U 12,6 6,3 -5.6 -17.6 -26.5 -31.6 -34.5
_18 14 5,50 V U 12.4 6.2 -5.8 -17,I -24.2 -26,8 -28,3
318 14 5,50 H O 12,I 7,5 -5,3 -18.1 -26,9 -3l,q -36,8
318 14 5,50 V D II,8 7,4 -5,3 -16,7 -22,6 -23.6 -26,4
318 14 5,50 H _ 12,3 6,1 -6.7 -20,2 -31.0 -37,3 -39,4
318 14 5,50 V C 12,3 6.2 -7,I -20.0 -28,5 -31.q -33,3
318 16 8.80 H tl ii,0 _.8 -2.7 -11.6 -17.6 -23.0 -28.0
318 16 _.80 V U 10.7 6,3 -3,2 -II,3 -15,5 -17,8 -20.3
31_ 16 O.00 _ D 10.8 7.3 -2.q -13.4 -21.1 -26.4 -31.8
31m 16 0,00 V n 10,6 6,7 -3,4 -12,4 -17,I -18,3 -21,I
_18 16 B.lO _ C 11,8 6.7 -5,0 -17.1 -26,3 -31.6 -35.5
318 16 8.10 V C 11.3 5.q -5.3 -16.3 -24.1 -27.7 -28.8
_18 17 12,20 H U I0,3 6,6 -1,2 -9.2 -15,5 -i_.8 -23,q
_18 17 12.20 V IJ q,8 6,1 -1.8 -q.l -13.5 -15.7 -17,9
318 17 12,30 H 0 I0,4 7,I -1.5 -10.4 -17.1 -22.1 -27.3
31_ 17 12.30 V _ G.q 6.6 -1,6 -g,4 -14.2 -16.6 -19,1
918 17 12.40 H _ 10,6 6,3 -3,7 -13,7 -20.8 -25,1 -29.1
318 17 17,40 V C 10.4 _,0 -4,3 -13.7 -19.2 -21,6 -24.2
31_ l" 11.30 H t! I0,3 7,1 -2,9 -12,0 * -17,1 -21.0 * -24,9
318 18 11,30 V U o,8 6,5 -3,6 -II,5 * -14,1 -16,2 * -18,3
318 1_ 11,30 _ P 12,7 7,4 -2,9 -13,0 * -19,5 -23,9 * -28,5
_18 I_ II,30 v 0 q,q 7,0 12.o -II,8 * -15,7 -17,8 *I -20,0
_18 1R 11.30 H C 10.6 7.O -3.6 -14.3 * -21.7 -26.1 ,.i -30.5
318 2_ 11.36 V C 10.4 6.7 -4.1 -14.4 * -21.4 -22.9 * -25.5
31_ IO 7,50 _ U II,4 7,& -3.7 -13,7 * -19,4 -2_.6 *1 -29,8
_1_ lo 7,50 V U 10,8 6.8 -&,_ -13,5 * -17.0 -19,2 * -21,4
31" 10 7,60 w n 11,4 7,4 -3.0 -13.7 -21,7 -27,I **
_lP 1 o 7.60 V _ 10.8 6.6 -3.1 -12.4 -17.9 -20.1 -22.4
_tP lO 7.aO H C 11.3 6.9 -3.8 -15._ -24,1 -29.8 **
318 lq 7.80 V C I0.7 6.2 -_.5 -15.0 -22.4 -26,5 -30.4
31n 24 0.50 _ U i0,6 6.5 -,O -8,2 -15,1 -23,4 **
318 2; o,50 V U 9.9 5,5 -1,0 -7,2 -12.3 -17,7 **
318 74 0.50 H D I0,6 7.0 -2.3 -12,0 -19,0 -22,6 **
318 2_ q.50 V D 1_.2 6.6 -2,4 -10,5 -14,5 -15,2 _*

•Extrapolatedfromdatagreaterthan50 removedin incidenceangle.
•*No data.
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TABLE VI.- Concluded

Wind NRCS,dB. at incidenceangleof -
Miss F] speed, PolWind

m/s dir 0o 100 200 300 400 500 600

335 3 14,20 H {I 9,7 3,R -2,4 * -8,5 -14,6 * -20,8 -26,9
335 3 14,20 H D 9,7 3,8 -2,5 * -8,7 -14,q * -21,0 -27,2
335 3 14,20 _ C q,7 3,7 -5,2 -13,5 -19,6 -23,7 -27,7
335 3 14,20 V D 9,6 3,3 -2,% * -7,6 -12,3 * -16,& -19,9
335 3 14.20 V U Q,6 3,% -2.2 * -7.3 -12,0 * -16,2 -19,8
335 3 14,70 V C 9,6 3,6 --5,5 --12,9 -16.9 --19,4 122,0
33_ 4A IQ,80 _ [J W,4 6,1 -,5 -7,2 -12,9 -17,6 -22,8
335 4A 1Q,"0 V U °,1 5,8 -,5 -6,5 -10,9 -14,0 -17.2
335 4A IQ,60 H D Q,4 6,3 .1 -7,0 * -13,7 -19,8 * -25,9
395 4A 10,60 V 0 Q,I 6,0 ,i -6,0 * -II,i -15,2 * -ig,2
335 4A 10,50 H C 9,7 4,9 -3,6 -12.0 -18.4 -22.6 -26,5
335 AA i0,50 V C Q,6 4,7 -3,7 -11,2 -16,1 -le,8 -21,4
_35 48 IQ,Q0 _ U 8,5 5,5 -,B -7,% -12,g -17,I -21,0
335 4R I0,90 V U 8,2 5,0 -Iti -6,9 -II,0 -14,0 -17,i
335 4_ 10o70 H D 8,4 6,1 -,6 -7,8 -13,6 -18,2 -22,7
335 4_ lq,70 V r 8,1 5,7 -,2 -6,4 -11,2 -14,8 -18,3
335 4R 10,s0 H C e,8 4,6 -3,2 -11,2 -17,1 -19,7 -21,0
335 4. lO,.0 V C 8,7 4,3 --3,4 -I0,% -14,8 -16,5 -17,6
33_ 5 14"_0 H [_ QI6 5'8 --l'i 18"5 --14"8 119,4 -22,7
335 5 14,60 V U 9.3 5.5 -1,3 -7,8 -12,5 -15,2 -17,3
335 5 14,70 _ D 0,8 6,5 -I,3 -9,8 -16,7 -21,8 -26,3
335 5 14,70 V D Q,6 6,2 -I,2 -8,3 -13,Z -16,2 -18,9
335 5 14,g0 H C 1010 511 131_ -12,7 -19,2 --24,0 --2816

335 5 14,00 V C 9,Q 4,9 -4.0 -12,0 -16,9 -19,4 -21,8
335 6 15,00 _ U g,o 6,4 -I,4 -9,2 * -15,1 -19,1 * -23,1
335 6 I_,00 V II 9,7 612 --I,7 -8,8 * -12,6 -14,9 * -17,2
335 6 15,00 H _ I0.0 6.3 -1,8 -10,6 -17.9 -22.8 -_6,0
335 6 15,0P V D q.8 6,1 -1,7 -q,l -14,1 -16,7 -IQ,0
33_ 6 15,00 _ C 0,8 5,6 -3,5 -12,5 -19,2 -23,7 -28,3
335 6 15,00 V C 9,7 5,5 -3,5 -11,8 -16,8 -19,5 -22,1
353 q _,q0 H I! II,6 6.5 -?,5 -10,7 -17,0 -22,1 -27,1
3_3 9 R,gO V U II,i 6,5 -2,R -I0,0 -14,1 -16,6 -19,4
_53 9 9,70 H D 11,5 6,6 -3,3 -13,0 -20,6 -26,4 -31,6 *
353 0 0,70 V D 11,5 6,3 -3,2 -I0,9 -15,9 -19,2 -22,2
353 0 11.20 H C 11,5 6,3 -5,6 -17,4 * 126.1 ** **
353 o II,20 V C Ii.0 5.7 -5,5 -16,2 * -23,6 -27,6 * 128,9
353 ]0 5,40 H U ** 6,3 -6,4 ** ** ** **
353 10 5,40 V [I ** _,i -6,3 ** ** ** **
353 10 5,46 N D ** 6,8 -7,2 ** ** ** **
353 10 5,40 V D ** 6,6 -7,0 ** ** ** **
353 i0 5,40 H C **_ 5,4 17,7 ** ** ** **
353 I0 5,40 V C ** 6,0 -8,0 ** ** ** **
353 11 15,90 N U 9.8 6,7 * ,1 -7,4 * -14.0 -18,9 * -22,_
353 II I',o0 v II q'R 6"5 * ll3 -6,9 * -11,6 -14,7 * -16,8
_53 11 16,40 H 0 I0,I 6,8 -1,2 -9,& -16,1 -21.5 -26,2
_53 Ii 16,40 V D 10,i 6,8 -1,0 -8,0 -12,7 -15,7 -18.i
353 Ii 16,20 H _ 9,3 5,7 -2,6 -11,1 -18,0 -23,3 -27,8
353 11 16,20 V C €,6 6,1 -2,5 -I0,I -15.2 -18,5 -21,6
353 13 11.00 _ It 10,4 _,2 12,5 -ii,0 * -17,5 -22,2 * -26.1
_53 13 11,00 V II 10,6 6,0 --2,4 --q,4* -14,0 -16,8 * -18,8
353 13 Ii,i0 H D i0,4 6,6 -2,2 -12,0 * -20,8 ** **
353 13 11,10 V D 10,6 6,7 -1,6 -10,i * -16.2 -19.6 * -21,2
359 _3 II,40 _ _ I0,7 49 -_,7 115,0 -22,5 -26,9 -29,5 *
353 13 11.40 V C i0,6 5,o -4,5 113.6 -19,3 -22,6 125,3
_53 14 14,30 H tl 10,4 6,2 * -i,6 -9,3 * -15,5 -20,3 * -24,5
359 14 14,30 V Ill 10.4 6.1 * -1.6 -R.6 * -13,3 --16,0 * 117,9

353 14 13,70 _ D I0,7 6,8 -I.6 -I0,2 -17,1 -22,0 -25,6
353 14 13,70 V O 11,2 7,1 -,9 18,2 -13,0 11518 -17,8
353 14 13,50 H _ 10,1 6,1 -3,6 -13,7 121,6 --26,8 -29,6
353 14 i_,50 V C 10,3 e,3 -3,2 -12,6 -19,2 -22,9 -24,6
3_9 15 4,20 _ U ** 6,4 -5,1 -15,7 * -25,4 ** **
353 15 4,2C V U ** 6,5 -4,8 -14,6 * -22,8 ** **
353 _5 4,20 H D ** 6,6 -5,7 -17,9 * -30.2 ** *1
35? 15 4,2n V D ** h,5 -5,5 -15,8 * -24.3 ** **
353 15 4,20 H C ** 6,4 -7,4 -20,2 * -31,9 ** **
353 15 4,20 V C ** _14 --618 11815 * 12817 ** **

353 _0 2,50 " U ** 6,_ -6,3 -18,5 * -30,2 ** **
3_3 20 _,50 V U ** 6,5 -6,2 -17,5 * -27,5 ** **
3_3 20 ?,50 H n ** 5"6 lSl_ --18'3 * --33"3 ** **

353 20 2,50 V n :: 5.7 -4,8 -15,7 * -27.1 ** **353 ?0 _.50 H C 5,6 -B,g -22.5 * -35.1 ** **
_3 ?0 2,_O V C ** 5,9 -8,5 -21,1 * -31,9 ** **
353 _I 4,70 u U 12.i 6,6 -7,2 -20,7 * -30,0 -34,7 * **
353 _i 4,70 V O 12,O 6,5 -7,2 -19,5 * -27,0 -2q.9 * **
353 21 5,00 H P 12,4 R,6 -6,1 -20,5 -30,6 -34.4 €*
353 21 5.90 V D 13.0 7.2 -6.0 -17,8 -24.9 -27.q **
353 ?I 4.70 H C 12,1 6,2 -7,5 -22.0 * -33,6 -40,7 * **
353 21 4.70 V C 12,0 6.5 -7.1 -20,7 * -30.9 -37.2 * **

•,_trapolatedfromdatagreaterthan50 removedin incidenceangle.data.
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TABLE VII.- REGRESSION ANALYSIS RESULTS FOR NRCS (RATIO) VERSUS WIND SPEED

i
Wind Pol e, I R2

direction deg B0 BI I B2 Std err Comment(a)

U H 0 17.97893 -0.56525 0.0238 0.8758
10 4.76453 -.61307E-I .0282 .2726
20 .14488 .41391E-1 .0422 .7724
30 .20341E-I -.62803E-16 0.53160E-3 .0445 .8419
40 .52740E-2 -.19165E-17 .14699E-3 .0591 .7704 2
50 .29094E-2 -.60146E-17 .57893E-4 .0991 .5848 2, 3
60 .36137E-3 -.15428E-17 .18732E-4 .0409 .8790 2

D H 0 17.43249 -0.51515 0.0420 0.6736
10 5.83647 -.83903E-I .0451 .1740
20 -.38630E-I .57366E-I .0638 .7377 I
30 .90680E-2 -.30019E-16 0.44506E-2 .0315 .9073 2
40 -.70691E-4 -.76994E-17 .I0715E-3 .0346 .9352 I, 2
50 .24983E-3 - .17086E-17 .34600E-4 .0520 .8392 2
60 .22539E-3 -.17846E-18 .97390E-5 .0816 .7467 2

C H 0 21.64335 -0.76927 0.0386 0.8472 5
10 4.6170 -.76068E-I .0275 .4897 2
20 I.07437 .21604E-I .0441 .6850 2
30 .13601E-I -.19370E-16 0.17795E-3 .0504 .8112 2
40 .I0421E-2 .71432E-17 .47768E-4 .0673 .7570 2
50 .87777E-4 -.22832E-17 .21210E-4 .0929 .6765 2
60 -.15039E-2 -.49692E-18 .16488E-4 .1753 .6019 1, 2, 4

U V 0 16.96216 -0.50510 0.0265 0.8849 5
10 4.58217 -.62594E-I .0310 .2549
20 .12151 .41536E-I .0489 .7221
30 .22667E-I .76412E-16 0.61815E-3 .0465 .8304 2
40 .I0176E-I -.34462E-16 .22967E-3 .0562 .7651 2
50 .93569E-2 -.44957E-16 .12384E-3 .0809 .5808 2
60 .73282E-2 -.58224E-17 .40944E-4 .0413 .6978 2

D V 0 16.12915 -0.46316 0.0506 0.5910
10 4.6872 -.30126E-I .0428 .0374
20 -.60917E-1 .62357E-1 .0757 .6991 I
30 .12425E-I .54671E-16 0.60577E-3 .0292 .9241
40 .38442E-2 -.83137E-18 .19459E-3 .0296 .9355 2
50 .53939E-2 .57945E-17 .86501E-3 .0476 .7627 2
60 .57356E-2 -.57621E-17 .26529E-4 .0515 .6462 2

C V 0 20.78353 -0.71340 0.0372 0.8641 5
10 4.42424 -.70002E-I .0326 .3454
20 .10190 .21997E-1 .0472 .6699
30 .12743E-I -.66526E-16 0.23273E-3 .0562 .8004 2
40 .12927E-2 .48132E-17 .84863E-4 .0636 .8008
50 .12851E-2 -.46227E-17 .47182E-4 .0704 .7746 2
60 -.17752E-2 -.34135E-17 .37199E-4 .0816 .7919 I, 2

al - NRCS < 0 at low wind speeds; 2 - SASS I line is better at low winds;
3 - SASS I line is better at high winds; 4 - fit is not too good; 5 - higher order

fit might be better.

85



CO TABLE VIII.- REGRESSION RESULTS FOR NRCS (8,@) FOR RADSCAT CIRCLE DATAo%
FOR NINTH-ORDER MODEL

INRCS) = AO + At@ + A2 cos _ + A3@ cos _ + A4 sin _ + A5@ sin _I+ A6 cos 24 + A78 cos 2_ + A8 sin 2_ + A98 sin 2_

Wind Pol d critical points, degMiss FI Run speed Omean' AO AI A2 A3 A4 A5 A6 A7 A8 A9 No. NSD R2m/s deg )oints Uma X C]min Dmax CSmin

2_0 rCF 1 1".0 _ 30.3 .502E_00 -.1621-01 .Q61E-01 -.2931-02 .14QE400 -.458E-02 -.1361_00 .3471-02 -.137E_00 .ZqlE-OZ 66_ .Z77 ._OA 307.Q 33.2 114.8 215.2
730 F_ 1 1_.0 V 30.3 .743F.00 -.202_-01 -.216EeO0 .7ZB_-OZ .8651-01 -.Z_�E-OZ .8801-01 -.3431-03 -.4661_00 .137E-01 682 .212 .6_Q 30o.0 34.3 133.4 217.7
73_ 20 2 6.5 H 31.0 .1131_00 -.303F-D2 -.521E-01 .1_71-0Z -.1Q51-01 .7_3E-03 .5381-02 -.1661-O3 .10ZE-O1 -.47OE-03 17_q .274 .6_4 136.5 243._ 316.7 Z_.7
233 30 2 6.5 V 31.0 .1511_00 -.39qE-02 -.3751-01 .1131-OZ -.8411-01 .ZTbF-OZ -.1751-01 .55ZE-0_ -.814E-02 -.236E-04 20_A ._47 ._32 135.4 228.5 311.q 3Q.3

238 77 _ 3,0 v 3_,P ,"56E-02 ,275F-0_ ,333E-01 -,103_-0Z -,141£-03 ,_OOE-06 -,311E-01 ,875E-03 ,210E-01 -,b3'_-03 1317 ,22e ,566 4t,3 I_5°_ 266,0 3_I,b
2_e 1 23.h _ 33.7 .3_7F_00 -.7Q31-02 .261F-01 -°60_-O3 -.119F_00 .3631o03 -.150E_00 .6021-OZ ._071-01 -.6881-01 _3 .71_ .667 ?_?.2 330._ 6_.7 15_.5

_eP 5 1 23.h V 13.7 .3_b_00 -.78_£-02 .1011.00 -.Z701-O2 .5681-01 -.107E-02 -.?0&E-01 .9301-06 .6131-01 -.10_E-0Z 31Q .2_7 .665 2_1.9 311.7 b_°Q lb3.6
_B_ _ ?_._ _ _.* ._3_00 -.55_E-03 .3_4E-0L -.1341-03 -.8501-02 .3331-03 -.B161-0_ .3891-O1 ._76E-01 -.7561-03 q?_ .226 .66_ 2_4.8 3_9.Q 4_.3 136.7

Z_ n _3.6 V 34.& .307F+00 -.6631-0Z .518_-0t -.1_21-O2 .624E-01 -.1_7E-0Z -°339E-01 .1081-02 .111E.00 -.3611o02 I _77 .ZZO .640 217.8 306.8 _6._ 137.Z
ZB_ I ]3.T _ 39.Q ._20_.0C -°5931-02 -.15_E.00 .4301o02 -.2131-01 .7161-03 o7QIE-01 -.192E-02 -.7681-01 .2031-03 60_ .18_ _P02 _6_.& 266.3 35_.0 71.6
Z_a ] 13.5 V 3_._ .635F-01 -.846F-03 .40BE-O1 -.117£-02'-.324£-01 .896E-03 ._89E-0! -.1151-02 .3101-02 -.1211-03 _10 .1_ ._P 17_._ Z6_.P 357.3 _7.1

_"P _.13.5 _ 3F.4 .63_-01 -.136E-0Z .Z131-0! -.6_91-03 .1561-01 -.441E-01 .39QE-01 -.9011-03 .Z3_E-0 -.ZB1E-04 758 .183 .q17 1_6.3 2_1.3 _.7 _0.0
?_ 6 13._ v 36.4 .7_1F-03 -.1_91-02 -._331-0 o1151-O2 ._531-02 -.160E-03 .560E-01 -.127E-02 .104E-01 -.2811-03 34_ .1_1 ._77 1_Z.3 271.Q 35R.0 8P.b
_O_ _C_ 21.5 H 53.4 .165E+00 -.ZS_E-0Z .5_0E'01 -.11OE-03 -._801-01 .Q461-03 -.268E.0C o&�bE-OZ -.1591-01 .121E-03 225 .207 .?0! 303.6 30.1 t_7.5 221. q
3O6 rCr 21._ u 53.4 .2e61.00 -.416_-0_ .1891.0( o.3e6_-02 -.2051*00 .3QIE-02 -.3_E_00 .72ZE-02 -.3631-01 .2_0E-03 21_ .171 .72b 900.7 _,.9 12_.1 217.6

_06 rC r tl _1.5 H 1_.1 .7F91.01 -.3211_00 -°304E_01 .1891*00 ._38E_01 -.Z79E_G0 -.26_E_01 .1_6E_00 .3621.0_ -.637E-01 210 °2_ .63Q 28_.7 13._ 118.3 _17.8
30_ F¢_ 11 21._ V 14.1 .10ÙF_O? -.47*E.00 .176F.0! -.138F_O0 °155F*0 -.7691-01 -°32_E_01 .1931+00 -.1Z51+01 .1761-01 _Z1 .275 .37P 2_.3 _.1 110.Z 210.7

306 FCF 31.5 _ 63._ .3161-01 -.304_-03 -.128_.00 .2041-0Z .11_E_00 -.1871-0_ -.61_E-0 .9*7E-01 -.661E-02 -._501-05 1_ _ o_O& .7&6 2Q2.0 _6ol 116._ 202.1
306 rCr 2$._ v 62._ .3_+00 -._53E-02 .1321.0C -.2071-02 .111E_00 -.169f-03 -.8_31-01 .130E-02 -._23E-0 .1191-03 179 .l&O .77_ 315.0 37._ 116.4 21_.7
306 FC © _1.5 q 31.4 .1_E_01 -.362F-01 -.388E_0_ .12_E-01 .1121_00 -._281-02 -.301E_00 .8101-02 -*723E.00 .201E-01 287 .314 .6_1 800.4 34._ 183.3 208.q
306 rC_ 71.5 V 31°_ .lZ8F*01 -.803E-01 -.422£_o¢ .1351.-O1 .188E.00 -._4bE-OZ -.83_E-01 .1191-02 -.8781.O0 .1riTE-01 7_ .301 .634 302.6 80._ 135.6 717.q
306 rCF 1_ 2].5 H Z_.1 .487E+01 -.13QE*00 -.833E-01 .50_E-OZ -._86E.00 ._06E-01 -.3;11.00 .9541-02 -.233E.01 .737E-01 708 °379 .960 311._ 30.8 117.7 217.7
3OF FCK 1_ ZI.5 V 3%1 °3_61+01 -.1031.00 -°q6qE.O0 .335E-01 ._5_E*00 -.11*E-01 -.561E_00 .184E-01 -.158E+01 .468E-O1 200 .311 .540 303.8 _2.1 116.3 _18°_
31 _ 13 _.h _ 30.3 .111E.01 -._Z[-01 -.174E.O0 .437E-0Z °Tq3E.00 -.8841-01 .3371.0G -.1_11-01 -.231E+00 .10_E-01 385 °23_ .730 16_.1 251.g 38Q.8 R8.Z
31 _ 13 _._ v Z0.3 .BEbE.00 -.363E-01 -.18_+00 .733E-03 .72ZE*00 -.3_2E-01 ._071-01 -.IZIE-0Z -.189E+00 .917E-0Z 2_5 .238 .6_8 170.5 Z61.6 .6 40.R

81P ]3 c _.6 _ 40.6 .1_-01 -.3_21-03 -.3_71-02 o7_0E-06 -.8651-03 .1611-0_ .8531-02 -.7_21-04 -.§881-0Z .1Z71-03 11_ .12_ .o53 156.1 251.7 333.9 _._31_ 13 o _.6 _ _0.6 °135E-01 -°Z6;E-03 .1741-0Z -.4341-O6 -.3_61-02 .782E-06 .338E-OZ -.5721-0_ -.3401-02 .5E31-04 171 .t23 ._ZZ 155.6 2_4.7 334.Z 69.0
318 18 11 _._ q 50.3 .?6ZE-0Z -.4ZZE-0_ -.354_-o2 .6551o04 -.388E-03 .835E-05 .2_31o02 -°4171-0_ -°31ZE-02 .�BOE-0f! 769 .?00 ._40 154.7 258._ 83_.6 47.7
81m 13 11 _.5 P _.3 ._09E-0Z -.891E-0_ -.270E-0Z .475E-04 -.138E-02 .288E-04 °3a7E-02 -.567E-0_ -.808F-0; .BQ6E-0_ 306 .l_6 .8_9 156.8 252.3 335._ 60.1

31_ l& _ 5.5 q 1..o .207_+01 -.91_E-01 -.34_¢00 .130E-01 -._0E.00 .ZZ4E-0_ -.2811-03 .4751-01 .2371.00 -.1051-01 401 .118 .88] 68.1 12_.0,218.3 816.3818 14 _._ V 18.o .1_9E.01 -.83_[-0:-.429E.00 .ZI_E-O] -.142_+00 .307E-01 .6261-01 -.301_-0Z .?PlEa00 -.1311-0 407 .105 ._08 40.7 123._31Q.7 317.3
118 14 ? _.F W 8e°4 °1_0Eo01 -.Z4QE-03 .1_4_-02 -.3841-0_ .384_-02 -.786E-04 -.3381-03 .602E-05 .1Q€E-02 -.2811-04 357 .1P: ._01 _?.6 155.} ZZg.3 300.O

31_ 14 ? f.} V 30.9 .2001-01 -.€01E-03 .E33E-OZ -.197[o04 -.1031-02 ._061-06 -.8381-0Z °2051-03 .1461-02 .8_31-08 8_7 .706 .7_1 46.4 t63.7 Z36.1 300._
318 16 IZ 5.5 H 67.2 -.147E-03 ._3ZE-09 -°7251-03 °1131-06 -.137E-03 .E_6E-05 .971E-03 -.145E-0_ .319E-03 -.287E-08 31_ .3_4 .63B 53.5 1_5.2 Z_7.5 51.5
31 _ 14 17 5.5 v _?.Z .Z_@E-0Z -°2701-0€ -°7e01-O3 .1141-0€ .3131-03 -.1971-C5 .997E-03 -.9941-05 .1321-OZ -.13_E-04 267 .151 ._0 50.7,1_Z.9 Z_9.1 817o0
318 16 ; _.6 - 1_._ .??RE.01 -.9821-01 .741_-OZ ._671-OZ -.BZBE_00 .4Z4E-01 -.16_E_00 .lZ31-01 -°980F+00 .567E-01 8_? .26€ °607 ?Oh.7 Z_?.6 5.4 1]_._
81e 1_ _ B.b v IP.5 .207_*01 -.8_71-01 -*723r-01 .748Eo02 -._63F.00 °3491-0: .1QbE.O0 -.TZ@E-ÙZ -.977E.00 ._62E-01 3_) .Z_7 .546 ZO0.E 266.7 6.6 113.9
31_, 16 Q a.Z H 3o._ .3791-01 -.R341-03 -.178F-O .40_{-03 -._341-01 .8571-03 .t3_E-01 -.293E-03 .3_2E-01 -.320E-03 3t_ .32_ .eSZ 70hq 30_.1 12.7 97.?

318 36 Q 8.7 _ 34._ .6P8[-0 -.101£-0Z -.316E-01 .771E-O3 -.339E-01 o8291-O1 .125E-01 -.19€E-03 .Z€41-01 -.5€ZE-03 3_ ._32 .e28 14e.2 2_O.1 13.O 10_.6_1_ _ 16 14 8.9 66._ .14ZE-OZ -.175E-04 -.156E-0Z .ZIbE-O_ .483E-03 -.8181-05 .lb01-02 -.Z31E-0_ .I_SE-ÙZ -.1471-0_ 214 .351 .F53 21_.7 316.Z 11.7 IOB._
31_ 16 1_ F.q V 65.2 .lflZE-O1 -.2311-03 -.776_-03 .1161-03 .4_81-03 -*729E-0_ .6141-02 -.TZZ{-O_ .1581-01 -.ZIZE-O: 272 .227 ._96 206._ 2Q7.2 28.6 11_.3

318 17 _ 13.5 H 1_.8 .313£_01 -.12_E*00 .o86_-01 -.3071°02 o.118;_00 .586E-03 ._42E+00 -.235E-01 .4Q5E_00 -.1BQE-01 36_ .135 .P67 _11°Z 2_5.8 27.2 12Z.Z31_ 17 13._ V lg.F .2761.01 -.113E.00 .2_0_.O0 -.9831-O2 -.167E-01 .166_-02 .18BE_O0 -o577E-02 .406E.00 -o1_01-01 36_ .1_ .87? _1T.3 29_°9 22.0 125.0
31_ 17 _ l?.q H _0._ .7&01-01 -.1671-0_ -.ZZ_E-01 .4671-08 -.1331-01 .Z70E-G1 o18_E-01 -.3681-03 .6161-01 -.1351-02 313 .t4b ,O43 EOQ.3 30Q.7 3C.6 10_o7

31_ 17 _ 12o_ V 40,A ._83E-01 -.1531-03 -.7_91-02 .1081-03 -.LESE-C1 .3381-03 .3991-01 o.7771-03 .QÙOE-01 -o1941-03 32_ .132 ._24 208._ 302.6 2_._ 115o2
_18 17 %2 17.3 H 6_.1 .5071-02 -.8991-06 -.1Z4F-0_ ._Z_E-O8 -.30_£-02 .6131-0_ -.I_6E-OZ .1481-O6 .2071-02 -.265_-04 25_ .1_6 .o?3 20_.4 32_.1 38.0 q_.l

_1_ 17 1_ 17._ v 6,.1 .317F-01 -.373_-08 -.111F-02 -o17eE-08 -.3591-03 .386E-0_ .367E-03 -.27_E-06 .132E-01 -o1451-03 75_ .174 .o?o 2tl.6 306._ 30.1 115.1
_lJ _e 17.0 _ 1_._ .3161_01 -.1331+00 -.1411_00 .8471-02 -.836£-03 .55_E-03 .1631+00 -.5681-0; .3751*00 -o181_o0] 355 .1_5 ._21 lql.b 274.2 10.4 107.8
31_ P ? 12.0 V 1_.6 .725€.0_ -.415E-01 -.3_BE.O0 .ZEÙE"O1 -._131_00 ._51E-0] -.3911-01 ._07E-OZ .2Q4E.00 -.1_71-01 354 .701 ._25 1_0.5 263.5 356.0 _o7
318 t_ f! 1].3 H _O._ .713f-01 -.1531-02 -.9601-O1 .2381-03 -.3751-0t .9011-03 o3581-01 -.7731-03 .7_61-O2 -.1_6E-03 343 .1_7 ._07 2_O.4'2a0.Z 353.0 75.7
8t _ 1" _ 11.3 v &O._ .97R_-01 -.IQql-0Z -.1781*00 .4281-OZ -.1001+00 .2_E-OZ o753E-01 -.15_£-02 .1121-01 -.2781-08 8_ .152 ._05 IR1.8 275.3 157.8 85.0
31 _ 1_ 11 10.5 _ 15._ .123_-01 -.16_E-03 .Z081-02 -.3611-04 -.1171-02 .1_51-04 .28_E-02 -.3_61-0& o_07E-OZ -o_66_-0_ 1_5 .142 ._82 lq3.? 293o_ 22.8 101.2
31P 1_ 11 10.5 v 65.5 .n76€-0_ -.11_Eo02 .2288-01 -.3461o03 .336_-01 -.483_-03 o3801-02 -.487_-05 .430_-01 -.615E-03 1_ .111 ._52 1Q2.5 286._ _6.b 111._
31A lO 1_ 7.5 , ]o.? .36qE.01 -.166F.00 .1211+01 -.624_o01 -.1021_01 .5631-01 -.6_OF.O0 .ZIZE-01 -.134_.00 oIOZF-01 37O .1F6 .810 27_.Z 32G.4 6_.1 163.4
_ 1_ 1_ 7.5 V 1_.7 .?_7_+01 -.131_00 .6761.00 -.3_61-01 -.663_.00 .37_E-01 -._O_E.O0 .2331-01 -.171E.00 o1161-01 371 .152 ._06 238.1 371o4 70.5 171.0
81q 1_ 17 7.5 q _0._ .3481-O1 -.7161-03 -.2281-03 .4211-04 -o_891-01 .416_-03 -o78_E-02 .1561-03 .3201-01 -.6871-03 25_ .174 .q22 26_._ 3_3.e _O.1 142._
_IR 1 ° t3 7.5 V _o._ ._3F-01 -.8271-03 .15_E-02 -.611F-06 -.1171-01 ._60E-03 -.1771-01 .3341-03 .3381-0] -.7031-03 2_7 .15_ .o07 245.1 836°8 _3._ 152.1
31R t_ 17 ?.5 M 67.1 -._?6F-01 .1_61-02 -.1001.00 .18_E-02 -.1001_00 .t_6E-OZ -o6131-02 .85&E-0_ -.4531-01 o6761-03 6_ ._1 .634 323.2 53.1 _33.2 143.2

31 _ 1_ 17 7._ V 67.1 o660_-02 -.5701-06 .ZP_£-02 -.4551-06 -.61_E-02 .8721-04 -.110E-01 .1681-03 .3201-01 -.15&E-03 27_ .1_ ._0_ 263.F 336.6 b3.q 151.1
31_ 7_ 1 9., , t0._ .24_.00 -.6q21-02 .tifF-01 -.BZ_E-03 -.271F-01 .6431-03 -.5181-01 .1511-03 .8551-01 -.Z_5E-02 2o7 .163 ._35 _40.1 33"°7 57.3 1_0.0
31 _ 24 1 _.5 V 30.3 .32Qf.00 -.8_0E-02 -.2111-O1 .6091-Ut .7751-01 -._251-O2 -o277E-01 .498E-03 .1511.00 -.6381-03 2G2 .153 ._62 2_t._ 335._ 5_.1 1_.3

3_5 _ _ 1_.2 H 4_.3 .&_SE-01 -.7661-03 -._6ZF-01 ._23E-03 ._bOE-02 -.875E-O6 .470E-03 -.713E-0_ -.7281-02 .906E-0_ 37h ole_ ._10 1_?.6 2_1.2 3_5._ 8_._885 14.2 V _P._ .S&3r-01 -.131E-O? -o341E-02 ._191-0_ -._5_E-01 .Q30E-03 o_1_-01 -._641-03 -.47_E-01 .8131-03 3_3 .178 .P6q 150.0 239ol 329.0 60.O
89_ 3 1 I&.3 _ ?_.&' o5&8_00 -o154F-01 .7&6c-O1 -.Z7QE-02 -o1_61_00 .506_-03 .1381.00 -.393_-03 -.3041.00 .8831-03 _6_ .17_ ._38 16o.2 Z_O._ 337.B 56.8

335 _ 1 1_.2 V 2Q.& .58&E+OC -.14q_-01 o152F*00 -.5051-02 -.18nf_O0 .521F-02 o2181*00 -.6_1_-03 -.2511.00 .6671-02 &53 .1_2 ,_39 14_.1 2_6.3 327.3 89.13_ _ _ ]o.7 q o.7 .q12_.01 -.8691_00 -.8311.00 .7701-01 .30&E.O0 -.374E-07 .8551-01 -.48}E-01 -.5541.00 o3971-O1 ?7? .102 .6_3 2_0.7 2.5 lOZ.n,?01o?

3_5 41 Z_ lO.7 V o.7 ._01 -.SC&E.00 -.5_7f_O0 ._111-01 ._E.00 -.1571-01 .ZQOE+00 -.b30E-OL -.5581.00 .6351-01 317 .101 .6_O 2_1.0 85q.1 103.1 206._335 _ 1_.1 q 1".4 .135_+01 -.13ZEROÙ -.4_F.00 .286E-01 .1551.00'-._1QE-O2 -.1181+01 .4741-01 -.3501.0_ .8981-03 719 .131 ._36 287.1 17.1 107._ lq7.2

335 _a _ l_.t v lq._ o336_+01 -.1281,0C -.561r*o0 .Z_0_o01 .128r+0C -.5321-02 -.103_*01 ._03_-01 -.369f.0C .q21£-02 717 .11o ._41 Z_6.! 15.1 106.8 )Q7._
8_5 6a 20._ , 3o.1 .203€+00 -.43_E-03 -.tSOE-01 .3q61-03 .3711-01 -.1011-02 o.11_E_00 .2561-03 -.637E-01 .1_11-02 627 .213 .777 286.t IB.3 106._ 1_4.2
3_5 6_ Q 2_.0 V 3_.1 .258_*0C -.8111-0_ .3_51-01 -.893_-03 .286E-0! -.7361-03 -.1531_00 .3371-OZ -.q531-01 o204E-02 671 .19_ .?_8 2_?._ 17.7 107.Q 1Q7.6
8_ _ 17 1_. _ H 5_.2 ._351-0] -.3371-0] o78_E-03 -.1231-03 -.3_8[-02 .211_-O_ .562E-OZ -.117E-03 -._111-02 .585_-0_ 361 o26_ o711 284o] 3_.5 107.¢ 170.2
87_ _ 17 1Q.a V _.2 o5P7_-O1 -.7_QE-0] oZO_F-O_,-.3431-03 -.6791-03 .8801-0_ .358E-01 -.5071-03 .131E-02 -.739£-0& 36_ .177 .762 2_5.1 2Qo_ 10Q.! 186.0



TABLE VIII.- Concluded

Wind ,
R2 • critical points, deg

Miss Fl Run speed, Pol mean' AD Al A2 A3 A, AS A
6 AI A

B
Ag

No. ,'60
(lmindeg deg points Umax

D
max C2min

1?!'I .. \ lQ.l " lQ.O • )fOE+01 -.14h£+00 -,ROH_OO ,/tHE-at .37bE+OO -.117£-01 -.bHE+OO .HOE-Ol -.Z07£+OO .ltcDE-Ol 7>, .1QZ .bB5 ZR2.B 10.1 103.1 195.2

33' .. 1 "., V 10.0 .33QE+Ol -,DbE.OO -.42lE+OO .lObE-Ot .223e+oo -,696£-02 -,535e+oO .170E-01 -,"29[+00 .156E-Ol H. .210 .642 285.'5 10.2 105.8 ZOI.Z

33' ., 10 19.4 " 1 11 .7 .217E+OO .... (,02[-02 -.nH-Ot .'HH-03 -.102e+OO .22BE-02 -,919[-01 .202[-02 -.It'lSE-Ol .lOlE-02 011 .221 ,tl'4 leb.C) Zq.1il 107.e 184.5

33' ., 10 19." V ]11,7 .31:.13E+00 ".81lE-OZ -.53a~-Ol .UBE-a2 -.569£-01 .llZE-v2 -.IllE-OO .234[-02 -. a17E-Ol .175E-02 OZI .IQZ .f:7b 781.3 24.0 103.8 leI! .1
3?5 ., 11 l'~ .6 " '''-.0 .17M-ot -.190[-03 -.70"F-02 • 11f'E-03 .12:9£-01 -.257£-03 -.zeSE-OI ."'85(-03 -.30n-01 • ,HE-03 '03 .27111 .35Z 25b.3 3\6.3 33.6 12:8.8
33~ .e 17 1Q.b V '5A.O .535£-01 -.e;.Z7E-03 - .... ~3E-02 .6b6E-O~ .357E-01 -.t65E-03 -.604£-01 .101E-02 -.383f-Ol .b60E-03 '11 .190 • 35ft Zbb.4 20.ft Cil8.1t 155.Z

33' • 1 15.5 " 1Q.o .3U£.01 -.130E+OO -.615~.00 .318£-01 - .... 7bF.OO .238£-01 -.500e·00 .lb9E-01 -.67ee.oo .257E-Ol 18' .181t .fl37 ZQ3.5 23.3 111.111 20?1

33' , 1 15.' V 10.0 .299E.Ol -.11CilI=.OO -.nH+OO .HU-O! -.ftlll3E+00 .H7f-Ol -.35ftE·OO .Q93E-02 -.65bE·00 .2ltZE-01 111 .1el .fZ ... 20 .... 1 23.7 U ... Z ZO'" .7
33' , • 15.Z " )0.4 .118£+00 -.ZltZE-02 -.U9E-01 .H7E-O) -.280E-01 .5"')E-03 -.337E-01 .636[-03 -.325£-01 .belE-03 110 .250 .701 281.3 26.5 105.5 1M.I;I

33' , o 15. ~ V 31;1 .... .BItE.O('l -.2"9£-OZ -.419£-01 .110E-02 .871E-OZ -.3bO£-03 -.672E-Ol .13ZE-02 -,ftblE-Ol .90lE-03 111 .Z18 .717 2e7.1 21.b 107.1t 192.11

33' , 11 B.1 " 5El.5 .Zl~f-Ol -.318£-03 -.8 cBF-03 .ZZCil£"'Olt -.1l7f-02 -.77"'E-05 .1t19£-OZ -.915E-01t -.10ZE-Ol .H1E-OJ '83 .3ltO .'"b3 28b. 7 H.Z 107.8 17Cil.6
~?I5 , 11 15.1 v 5 A .5 .50'lE-01 .... b5'oE-03 • 12:IE-Ol -.19H-Ol -.8HE-03 -.376£-Oft .1tl1£-OZ -.UCilE-03 -.308E-Ol .HiE-03 ,.. .168 .1Cill 2ACil.l Z8.'" 110.a 191.0

33' , 2' 13.0 " 0.2 .o"1E.01 -.60b£+00 -.1331=+01 .1 ~4E.OO .104E·Ol -.1II5ZF-Ol • ,92E-0 1 -.4Z0E-Ol -.?'5lE+00 -.Z1ftE-OZ 410 .12'8 .692 289.R 10.4 10Cil.R ZM.l

33' , 2' 13 .9 V 0.2 .H4ZE+01 -.52H.00 -.331E-Ol -.cHbE-02 .llRE·01 -.9UE-01 • '539E-Ol -.356[-01 .5""E.00 -.853E-01 .,. .1ZCil .6n Z90.7 1.0 llO.1 213.11

33' 0 1 15.0 " 10.2 .363E+01 -.154E.0() -.1151£.00 .oIt9ltE-ol -.925£.00 .ft92E-01 -.1t70E·00 .186E-01 -.61U·OO .21SE-Ol 14' .210 .732 ?qQ.9 ~8 .6 U9.q lU.l

33' • I 15.0 V 19.Z .343£.01 -.lltloE.OO -.731£.00 .371tE-Ol -.81H+00 .ftItH-Ol -.395E+00 .158E-01 -.' 27£.00 .192E-01 1'1 .210 .b97 300.q 26.6 119.5 213.b
33~ • 0 1'.0 " -,(1.1 .135E.o(l- -.Z93£-OZ -.1eH-Ol .5HE-03 -.361£-01 .717E-03 - .... l5E-Ol .910E-03 -.31"'E-Ol .6421:-03 0.0 .12 ~ .721 293.4 31t.9 113.Z lql.1

335 0 ·15.0 v 39.1 .1117F.OO -.Hlt-OZ -.lHE-Ol .667£-03 -.420E-OZ -.ft93E-01t -.10If+00 .lZ5E-OZ -.4ltOE-01 .8HE-03 OBO .203 .763 291.1 26.5 111.2 1 q~.8

13' • 13 15.0 " 57.8 .tt-bE-Ol -.Z35E-03 -.35')E-OZ .721£-01t -.258E-OZ .212E-04 -.650E-OZ .915E-01t -.599E-03 -.502E-0;; <22 .Z30 .753 2q3.2 'o0.1t 11Z.1 H5.5

33' 0 13 15.0 V 57. A • 5t1tE-0 1 -.67lE-03 -.lC5E-Ol .203£-03 .163E-Ol ... 33ZE-03 -.19lE-01 .Z63E-03 -.HlE-OI .303E-03 <21 .1'oZ .B36 291." 29. P: 110.a 19Z .6
1" 0 l' 15.0 " 0,0 .105£+OZ -.~82E.oO .9flft~.00 -.111tE+00 .8SlE.00 - .117£-01 -.lt5~E.00 .197E-Ol .13~E.00 -.375E-Ol 350 .1ltZ .63b 18Q.3 1.' 106.6 207.5
3J1'i 0 2' 15.0 V ',0 .101t(+OZ -.676E.00 .l1lE+01 -.lBE+OO -.551E-Ol .2,9E-Ol .5ft9E+00 -.7.44£-01 .bRU·OO -. Cil15E-01 352 . .15):1 .')78 303.1 lZ.6 110.q 2H•• 3

3'3 0 1 12.Z " 11.4 .121£.02 -.789E.00 -."I3'E.00 • 707£-01 .q8H·00 -.e33E-01 -.170E.01 .1HE.00 .4b2E.00 -.'OOe-al 0" .156 .779 298.'" Zit ... 120.9 215.Z
351 • I 12.2 V 11.1t .110e+01 -.7q""I;.OO -.14QE+ol .130E+00 -.17PI7.00 .117F-Ol -.167[.01 .14If+00 ."B U.OO -.556E-01 012 .170 .7RZ 30b.b Z6.1 HO.2 Zl°.Z

3" • • 11.3 V 67.3 .lPftF'-Ol -.HIE-03 -.Z10E-OZ .331E-Oft -.17I;1E-OZ .b83E-01t .8RaE-oz -.116E-03 -.115E-01 .123E-03 '21 .24"i • 79q 313.1 5Q.l 151.R Zlb.O

3'3 • 1\ 10.a " 1Q.7 .?54 E.n -.109E+00 -.709F-Ol .150E-02 .504£.00 -.Z91£-01 -.17Z£+OO .85ftE-02 .195£+00 -.157E-Ol 00' .ZOR .707 301, .5 4b.2 1 .. 4.3 ?lC.8

3'3 0 II 10.A V lQ.7 .2ftltF.Ol .... 103£.00 -.3ft6E.OO .1~7E"'01 • 793E-Ol -.710E-Ol -. Z84E.OO • HlE-Ol -.655£-01 -.202E-Ol "0 .22!> .bRB 301,.1 1t5.5 11,3.1 21q.a
:-53 0 " 10.3 " 3Q.7 • 307E-0 1 -.62eE-03 -.~11F-03 .46BE-Oft -.lME-Ol .3411£-03 -.334£-OZ .5q3E-01t -.641f-OZ .659E-01t '" .to16 .163 302. A 53.5 137.0 lQ7.5
3!3 • " 10.3 V 3q.7 .50lE-01 -.(lft4£-03 -.210F-01 .556E-03 -.9511=-02 .?62E-Oft .121E-Ol -.3lt8E-03 -.'HH-02 .Z~BE-O" 030 .<13 .11' 303.3 '0.0 139.0 Z05.6
3~ '\ 10 1 '.' " lQ.o .14ftf.O] -.628E-01 -.ZltH+OO .nn-Ol .151£.00 -.f129E-Ol -.208E.00 .Q19E-OZ .1 HE.OO -.625£-02 1217 .316 .7Z0 251.3 HCil.8 79.0 l,q.l

3'3 10 I '.' v lq.9 .140(.01 -.60M-01 -.2fl3f.00 .136£-01 -.7Z7£-01 .30H-02 -.ZZlE.OO .95lE-OZ .158E·00 -.730E-OZ H07 .331 .713 255.Z 351t.1 83.7 162.4

3'3 10 1\ '.' " 10.3 .1~OF.Ol -.10H+01 -.8floe.00 .RllE-01 .132£.01 - .125 E+OO -.157E.01 .145E·00 .106e·01 -.901E-01 001 .119 .P69 Z3 5.7 nCil.2 65.0 151.1:1

3'3 \0 II '.' v 10.3 .140£.OZ -.10lE.Ol -.771E.00 .6"'2E-Ol .11;18£+01 - .lq9r:+00 -.151E.01 .HIE.OO .156E+Ol -.137e.oo 011 .ZOl .lil59 232.4 335.7 6Z.1t 135.6
3-3 11 \ 16.0 " fl7.3 • A7qf-03 .A15E-05 -.9... H-03 .10lE-Oto -. )1;13E-OZ .1tZtf-Oft -.91CilE ...OZ .lHE-03 -.6""E-02 .9q7[-04 ~ 05 .BO .7E1ft 26Z.1 13.'" M.1 15Z.5

3'3 II I 16.0 V 67.3 .271;1£-01 -.?AH-03 .138E-Ol -,ZZOE-03 .161E-01 -.alE-03 -. )1'I1E-01 .502E-03 -.113£-01 .173E-03 oZl .183 .f5Cil 26.5.1 ••• 01.7 166.1

3'3 11 0 15.9 " 1Cil.3 .32IE+01 -.127£.00 -.5 A 7E.00 .29QE ... Ol • Z3U·OO -.10I;1E-01 -.31f1E.00 .550E-OZ -.166£+00 .602£-02 M' .?~~ .'519 Z76.1 '.2 Q7.1 lEl".1

'" 11 0 ]5.9 v lCil.3 .359r.01 -.lft7F.OO -.140f+01 .b91£-01 .111£.00 -.34Z£-Ol -. eME+OO .311tE-01 -.461£+00 .2l1tE-01 OZo .241 .f-69 272.13 '.7 (jiB .5 leQ.3

3'3 11 11 15.7 " 3Cil.7 .1ltl£+0C' -.?97';-O2 .11-11;-01 -.406E-03 -.751£-01 .169£-OZ -.862£-01 .193[-02 -.1 0 0e-01 ."71E-03 01' .Z ~1 .7ft6 270.7 12.4 QO.fl 169.1

3'3 11 II 15.1 v 3Q.7 .15<:1r.00 -.19'H-OZ .6931:-01 -.173E-OZ -.P't9F-Ol .lQ5E-oz -.100E .00 .10ltE-02 .425£-01 -.10~E-02 OZO .174 • POq nO.6 ~. 7 8Cil.9 174.8

3" 13 I 10.ft " ZO.3 .147F.Ol -.101£+00 -.180F+00 .178E-Ol .274£.00 -.1~HE-01 -.356£.00 • 14'tE-Ol -.ft7Z£.00 .181E-Ol 120;9 .Z33 .PltQ 2Q7.'I Z7.9 1Z0.(I 211.1,,, 13 1 10.4 V ZO.3 .24QF+01 -.100f+00 -.lt51£.00 .Z01£-01 .18ze.00 -.835£-02 -.2AOE+00 .10Z£-01 -.506E+00 .186E-01 1304 .205 .864 2Q8.~ 2'1.2 122.) 213 .0
353 13 11 11.2 " 10.0 .125F.OZ -.817E+00 .230E.00 -.32H-Ol -.5ftOE.00 .399E-Ol -.388E+00 .165£-01 .37U.00 -.553E-Ol 037 .1ltO • fOR5 117.~ 19ft. 1 Z".1 lR3.3

3', 13 II ll.~ v 10.0 .129£.OZ -.'IltltF+OO .1CilOE.00 -.16lE-01 -."Cil3E+00 .401£-01 • 830E-Ol -. Z89E-01 .Q6lE·00 -.l1ze·OO 0" .1'n .,1173 10A.Q 191.7 Z3.Q lAFo.6
:B~ l' H 11.7 V #.>7.7 .296£-01 -. ~67E-03 -.25QI=-02 .... 8bE-01t -. HOf-02 .819E-04 -.14bE-Ol .202E-03 -.lME-01 .196£-03 4Cil2 .11'14 .Q13 305.2 41t.7 lZ9.1;1 109.2
3~ ., 11 2~ U.O " '0. .616£-01 -.131F-02 .ltfl7E-02 -.7Z4E-0-4 -.lItlE-Ol .26H-03 -.950£-01 .203E-03 -.338e-01 .735£-03 '1' .10Q .86!! 305.0 ft8.Q 127.Q 201.7

3'3 13 20 11.'" v 40.5 .8ME-01 -.160~-O2 .7491:-02 -.13'£-03 -.lql£-02 -.16~E-Oft .707£-OZ -.Z75E-03 -.326£-01 .516E-03 '7' .19Q .'I3Q ~05.0 40.1 lZ6.0 210.7

3'3 " 1 14.3 " b7.1 -.211£-02 .514E-Oft .706E-OZ -.110e-03 -.60ltE-0? .U9E-03 .310E-OZ -.531E-01t -.268e-OZ .389£-04 '01 .466 .270 165.4 0.0 103.9 HZ.l
:- ~ i " 1 14.3 V t>7.1 .ZUE-01 -.255E-03 .53ZE-Ol -.788E-03 -.233f-01 .31H-03 -.ZQ1E-Ol .39ZE-03 -.2'31E-Ol .335E-03 '3' .217 • e04 275.5 13.7 Q4.1 1H.1t
B3 "

,
1".3 " lCil.3 .31M."1 -.13,e.00 .6QIF-01 -.370E-02 -.162£+00 .897E-C.Z -.lt32E-Ol -.1'ZF-OZ -.'51'13£.00 • Z55E-01 0.0 .U~l .73A Z(l~.O lft.4 115.1t 107.0

)'3 I' 0 14.3 V 10. ~ • ]"lU.Ol -:.146F.00 .Q\ ~E-Ol -.ltM!;-OZ .lQH-01 .6b7E-03 .1110E-Ol -.~17e-OZ -.612£+00 .172E"'01 0'0 .1"4 • 74 1 7Q5.~ 20.0 lll.A Z06.9

3'3 " 11 14.3 " 39.4 .10H.00 -.221f-OZ -.88flF-02 .iOH-03 -,"'3H-0\ .975£-03 -.ZQ7E-01 .637E-03 -.bZlE-OZ .211£-04 251 .lQ6 .P09 ZQ6.3 37.1 llZ.7 1Cil3.'5

153 I' II 14.3 V :lo.ft .138'+00 -.270E-02 .138E-Ol -.233E-03 -.70lE-01 .168£-CZ -.381£-01 .71ZE-03 -.372E-Ol .6BE-03 2,. .117 .A01 205.7 2'l.fl 1l0.Q 1Q8.7

3'3 15 1 '.2 " 10. 4 .151£+02 -.107£.01 -.814£.00 .919E-Ol -.38eE·OO .353£-01 -.850£·00 .7ZH-01 .41H·OO -.322E-01 020 .1~7 • ~~O 267.Z 33b.Q 55.6 162.9
353 15 1 '.2 V 10.-4 .1'tIE+Ol -.110£.01 -.ZHE+OO .405£-01 -.51H.OO .HeE-Ol -.MQE.OO .571E-01 .4Z7£+00 -.30'H-01 02' .154 .~63 758.9 32Cil.1 3Q.5 14Q.Z

:153 15 11 '.2 " 20.0 .Hl£+OI -.6'17E-01 .107f.00 -.Q63F-OZ -.91H-Ol .341£-02 .Z7QE-01 -.367E-02 ."06E+00 -.18lE-01 30' .1,117 .R5Q 250.6 342.7 bft.A 153.6

3'i " \I '.2 V 20.0 .178£+01 -.767£-01 .7qQF-02 -.405£-03 -.48lF... 01 .12 Af-02 -.113£.00 .345£-02 .-439£.00 -.lQ1£-Ol 38. .Z20 .Pllt 24Q.0 3ft2.Z 65.1 151.6
353 15 " '.2 " 40.1 .11bF'-0] -.16H-03 -.317£-OZ .bQ7E-0'" -.5 Q6F-02 .lZQE-03 -.Z85£-02 .5blE-01t .509£-OZ -.110E-03 ", ... 4,11 • 706 754 ... ,.. Il4. , 1~6. 7

3" " 10 '.2 V 40.1 .1 111 2£-01 -.389E-03 -.15Z£-OZ .251£-"'" -.517£-OZ .10QE-03 -. b2H-02 .123E-03 .Z5U-02 -.U9E-0'o <03 .403 .627 255.0 356.2 '11.7 1511.3
3~ 3 20 2b 2.' " 3B.Q .10M-01 -.252£-03 .166E-02 -.3ltlE-01t -.qHE-OZ .ZltlE ... 03 -.101E-02 .209E-01t -.128£-OZ .300e-01t ,.. .471 .ltQ9 294." 21t.3 114.3 170.5

3'3 20 2. 2 •• V :\8.0 .1"QE-)l -.3CilH-03 .15ZE-02 -.ZZ7E-O~ -.135£-01 .lItlE-OJ -.611E-03 .3Z9£-05 -.11111(-02 .HOe-OIt '13 .ft07 .497 ZlIIft." '.0 ~5.0 172.7

3'3 ~O 1 2.' " 20.e .llt8e.01 -.6ltH-01 .15ltl=·00 -.75H-02 -.255£+00 .134E-Ol -.369£+00 .160E-01 .92b(-01 -.351E-OZ 1?:25 .2JZ •II" ... 157." 3ftft.0 77.1t 171.1

3'3 20 I 2.' V 10.0 .158e·01 -.68lE-01 .11t7£·00 -.708E-02 -.282E.00 .15lE-01 -. )95E·00 .173E-01 .613E-Ol -.18ltE-02 1321'1 .22A .flZ2 ltj6.q HI.] 76.4 171.0

3'3 20 11 2.' " 11.0 .12)[+02 -.873£ .00 .lf8F.Ol ·.169E.00 -.le8E·01 .1~ZE+OO -.767E.00 .ft04E-01 .Z48£·00 -.539E-OZ 00' .144 .RQQ 2'56.~ 34A.1 73.2 1f11.7

3~ 3 '0 11 Z.5 , 11.0 .1)0£+OZ -. Q19E.OO .163E+Ol -.146E·00 -.18flE·01 .16U+OO -.5QH.00 .Z83E-01 .224E+00 -.132E-OZ 00' .13ol1 .QOl Z53.6 3ft ft. 5 f)Q.Q 15Q.3

3'3 Zl 1 '.1 H 10.3 .131£·OZ -.Q56E·OQ .~78E+Ol -.1t50£.00 -.553E+00 .H9E-Ol .113E.Ol -.132E·00 -.111£.00 .763£-OZ 012 .121 .QOft 280.6 ?'7.6 1'3.1 168.0

353 ?I 1 '.1 V 1003 .131£.02 -.Q~ZE·OO ....... 1£.01 -.419£ +00 -.5 ... ltE.00 .Z7flE-ol .154E+Ol -.166E.00 -.2 P6E.00 .ZZ4e-01 01 • .117 .Q06 21'16.3 )Q.O 169.5 Z86.)
353 21 7 '.1 " 1Q.6 .171F+Ol -.171r:-Ol -. 63ZF .00 • 324£-01 .15Z£.00 -.13eE-Ol .ZHE·OO -.131E-01 .223E+00 -.l1H-Ol 021 .236 .759 2b7. 1'1 350.7 ,115. ~ 182.'5

1

353 21 1 '.1 v 1Q.fI .172e·01 -.770E-Ol -.HOE·OO .2ftlE-0! .351£.00 -.171tE-01 • Z09E+00 -.l1ItE-Ol .18H.00 -.934E-02 6Z? .Z43 .75b 270.Z '350.1 81.7 lB7.\
3'3 21 12 •• 1 " 313.4 .50H-02 -.113E-03 .516E-OZ -.lZ8E-03 -.175E-OZ .371£-CiIt -.210E-02 .505E-0~ -.122(-02 .Z75E-OIt '20 • 3A~ • ~12 2QfI.2 50.Q 113.fI 111:l1.1
353 ~1 lZ •• 1 v 3Q.4 .~03E-02 -.173£-03 .414£-02 -.9Q3E-04 -.Z15£-02 .1t80E-04 -.17bE-02 .35lE-0~ -.7bltE-03 .15QE-0-4 '7' .3 .. 6 .511 18A .... Z3.7 ~7. 7 180· .:I

-



TABLE IX.- REGRESSION COEFFICIENTS OF NRCS VERSUS X FOR THE
SECOND-ORDER MODEL

_NRCS) = _] An c°s nxIn=O

Xmin, de9
WSPD, e, No. R2Miss F] Run m/s P A0 A1 A2 NSDdeg points Ist 2d

93C FCF I l:,O H 3C._ .IOCE.0C -,306F-02 ,4148-01 666 ,287 ,5_4 _4,? 269,3
230 FCF 1 15,0 V30.3 ,132E400 -.S&BE-02 .51_E-01 6"2 ,927 ,5_P P_,3 268,7
230 I 13 2.0 H 24.3 ,=1#E-O? ,146E-02 .200E-02 515 .71& ,3f4 105,0 198,8
230 1 I 3.0 V 27.? ._TqE-01 .1128-01 .5B28-¢2 .q4 ._61 .246 I_Q,& 270,0
230 1 5 2.0 V 28,3 .13CE-01 -,I048-01 ,672"-02 570 ,774 ,438 _4,2 279,1
990 I 13 3,0 V 2G,3 ,547E-_? -,_Q_E-03 ,333£-¢Z 404 ,533 ,&CP o?,_ lql,&
938 20 ? _.5 H 31.0 .19_£-01 .505E-02 .436E-02 1748 ,31& ,377 106.q 253,2
238 20 2 6.5 V 2],0 .273E-0_ ,287F-C2 .P84E-G2 2088 ,306 .37w o3.1 263,q
238 27 2 3,0 H31,7 ,_55E-02 ,ZlIE-0_ ,_ce_-c2 5fs .?&9 .740IC6.4?F_.?
238 27 l? 3.0 U _3. o ,438F-02 ,130£-09 .138£-09 613 .328 ,63_ [1_,8 270,0
238 27 _ _,O V 3].7 .?0OF-0? .350£-02 .3148-12 _6 .?16 .7_4 107.1 2_,5
238 27 12 3.0 V 33.e ,o&7_-02 ,24PF-02 .260E-02 658 ,169 ,74Q 143,1 255,_
2.8 5 I 93,6 H 32,7 ,_?OE-Ol -,964F-03 ,267£-GI _29 ,93_ ,74_ 73,q ?80,q
98_ _ 8 ?3,{ Hi3&.& ,f2&£-0_ -,b76E-02 ,232E-C] 929 ,280 .&el O_,&I?B_.E
288 _ 1 23.6 V 32,7 ,857E-01 -,_%68-01 ,4_IE-0] _]q ,343 ,7_% 93,7 ?"8,_
28. 5 " 23.6 V 3_,4 ,833_-01 -,273_-01 ,8384-C] 877 ,287 ,620 8_,? ?89,P
288 6 1 13. _ H 35.Q .2128--C1 .566E-09 .]06£-0] 40g .217 .7t7 1C0.o 286.2
98_ _ 7 13._ H 3_,q .]36E-(I .968[-02 .688E-_2 2f8 .16o .P&6 €_,0 263,7
?B@ b I 13,9 V35, o ,391_-_I ..OBE-02 ,1798-PI &10 ,]52 ,8_3 q0,3 268,6
288 _ 7 13,_ V 36,o ,I_&E-CI .]0_E-02 ,8_08-C2 3_ .168 ,7PC _o,6 268,3
306 FCF 1 21,5 H,53.4 ,?6?E-C1 -,4018-02 ,l£1E-O1 22f ,211 ,e_@ 86,'1278.2
306 FCF II 21," H l&,] .33CF+01 -,571F*00 .65]E.00 210 ,2_1 ,301 84,1 288,1
206 FCF _ 21,5 _ 67,5 ,12_E-C1 ,110_-02 ,674F-02 16P ,216 ,761 q4,1 270,1
306 F_F ? 21._ _31._ ,244E+0_ ,20_-01 ,103E_CO 2£7 ,3_2 .428 €_.1 268,5
306_cF 14 21._ , 28._ ._�E.ec -.341w-01 .19¢E+0c 215 ._34 .3_ 7o.01965.4
306 F_F 1 21°5 V53.4 °62qF-01 -°617E-02 .216E-01 214 .175 .6_0 _8.ZI276.9
906 FCF 11 Z1._ %' 1_.I ._5]F+_1 -._0PF.00 .676E_C0 221 .271 .2_3 7°._ 281.4
306 FOr 4 21.5 V 62._ .37_E-01 -.281E-02 .8_F-02 170 .18& ._73 72.9 264.7
?06 FCF 7 21,_ V 3],_ .32gE+O0 -,304E-01 ,126E+00 2_9 ,321 ,_32 88,3 27fi,2
306 FCF l& 21,5 V 28.1 .56_E¢_0 -.11PE.00 .?&qF+0C 2C0 .331 ,5_] 78.8 _72.6
_06 2 I 4°I H _c,o .567_-t_ -._7_F-04 ,1478-01 &2_ .933 .38_ P_,O 26_,I
906 3 5 1,7 H 28,4 .18#_-01 ,I]_F-09 ,qTqE-o_ 1034 ,22] ,_87 o&,] 270,?
318 ]? 3 4,6 H 20,? ,]33E_10 -,76qF-m2 ,4268-0] 28£ ,27c ,428 e?,F 278,1
?IP 13 o A,6 " _O.f ,]77E-02 ._36E-03 .Q36E-{3 116 .133 ,_C7 Q_,6 262,4
318 13 11 &,6 H 50,3 ,307E-03 ,257E-03 ,236E-03 2_ o .235 ,806 10&,2 253,0
318 13 3 _,6 V ?¢.,2 .OllE-O_ -,PI%F-02 ,26_-01 285 ,203 ,3_0 01,1 ZFo,_
318 13 o 4.6 V 40._ .27q=-02 -.]OTF-0_ .16_r-t2 121 .122 .ql_ Po.1 _60.4
31" 13 II 4.6 V 5¢.9 ._19F-C2 .32OF-O3 .76OF-O3 306 .19] .886 qS,_ 263,3
31P ]4 I ?.5 _ 18.o ,397E.C_ -,360E-01 .38&E-01 6_1 ,112 .36_ 80,g 273,2
218 14 7 5.5 _ 3o.q .?0?F-t2 .¢q_E-09 .81O¢-03 3E2 .182 ._65 108.1 259.6
?18 14 12 5,_ H 57,2 ,lkSE-09 ,_IOE-0k ,?_B_-_q I Z1_ ,331 ,W73 131,7 0,0
31n 1_ I _,5 V 18.q .304E.00 -,_67E-01 .3334-01 407 .113 ,382 _?,1 276,6
218 l& 7 F,5 V 39.0 ,?OTF-G? ,£0RF-03 ,1808-02 347 ,20= ,762 q6,3 263,6
31_ I_ 12 5.5 V 67,2 ,783E-03 ,8128-0& .41_-¢3 ?_? ,153 ,874 O?,2 2'6,3
318 I_ 4 "._ _ 18,5 ,&70F*0O -.64_F-01 .6_4E-01 383 .2€_ ,lit 60,9 267,0
3_@ 1_ W P,? HI3".4 ,50&E-_ ,233T-02 ,2608-82 3_ °2"& ,73° W�,_ 2_5,&
318 1_ l& ,.c _ 6_.2 .267g-83 .154r-03 .1638-03 214 .372 .7t_ 1_.5 256,1
31" 1A 4 "._ V 18.5 .411E.01 -._39F-C1 .6_6E-0] 3"0 .316 .1 _ 6_.5 ?73.6
318 ]_ g 8.2 v 3_.4 .ql_E-O? .1508-02 .5f_F-_2 3_€ .971 .792 ol.o _6_.4
318 16 1_ 8.q V166.? .987F-02 .1618-03 .223r-P2 273 .235 .851 q0.4 ?68.5
31" 17 1 13.5 Hllo.. ,55_€40_ -,_O&F-01 ,I_3£*C0 3_6 .12Q .6PP P_,F 971,0,
218 17 8 12,8 H 40." .141E-0] .596F-09 ,7618-02 333 .15& .8¢p (0.4 ?60,4
918 ]7 I_ 12,9 H 68,1 ,c77£-03 ,_81F-03 .4698-t3 2_6 ,168 .°14 ]?.7 248,7
318 17 1 13,5 V IC," ,517_00 -,5168-01 *14WRY00 ?_3 ,107 ,81] 83,£ 273,7
2_8 ]_ 8 ]?,8 VlSO,P .959£-C] ,308£-02 °1_-01 329 ,124 ,931 _3,7 266,3
3_@ 17 I_ 12,3 V I68.1 .631£-03 ,1518-02 ,375E-92 258 .190 .919 _5.3 263,5
918 18 _ 12,0 H 1_,6 ,£33E_00 -,?5]E-C1 ,S&?F-01 355 ,]q_ ,13q 82,_ 975, o
318 IP _ I]._ W 40.& ,_41€-02 ,38_E-02 ._4F-02 3_3 .285 ,822 _o,8 955,3
31£ 1F 11 ]0,5 H 69.5 .107E-O? ,_76E-03 ,657E-02 lq5 ,]'4 ,q]7 ¢0,7 267,5
318 1P 2 12.1 v11 6,456£.0o -,200[-01 ,5_4F-01 284 .916 ,I86 72,0 269,2
318 IP 6 11o3 V IqO,& ,375E-01 ,4638-02 ,127€-_I 264 ._11 ,977 03.5 ?63,2
318 1P II IO," v 68._ ,6_7£-¢Z ,458F-03 ,48&E-_2 ]So ,]3E ,095 o&.o 27q.3
318 ]q 1_ 7.f H 1q.7 .41]E_0 -._?qr-01 .827E-el 370 .344 .3C] q5.?1_oP.2
91" IO 13 7,5 H 4_,_ ,rlpr-e? ,]_6r-02 .25FF-02 2_5 ,19? ,e3_ co,? 258.0

218 I_ 10 7.5 V IC,7 .3P?F_00 -,642E-01 ,707F-G1 37] ,IQ6 ,_44 PF.? 297,q
318 lq 13 ?,f V 44,e .I05_-01 ,q278-03 ,63_F-02 247 ,I£3 ,_Tg 01,6 967.0
21_ 1_ 17 7,F v 67,1 ,257E-09 ._8CE-03 ,2_?F-C? 270 .1o7 .R¢3 o2,8 267,3
318 24 I o.5 u 30.3 ,3"eE-Cl ."0OF-0? .12PF-01 207 ,163 ,745 _P,I 25o°O
318 24 1 o._ V 31.3 .'91F-01 .102_-0] .253F-01 2c2 .15_ .815 v_.5 969.o
395 3 5 14,2 H 4P.3 ,752E-02 ,o67£-03 .3148-02 376 ,177 .74q q3._ 26_,8
335 9 I l&,2 H 2€,4 ._3¢E-01 .713E-C2 ,&_lE-O] 667 ,]77 ,810 01.&1967,3

335 3 _ 14.2 v _P.3 .21C£-01 -.320F-02 ._7PE-e2 _83 .]24 .P73 8o.1 270.0
3_ 3 1 14.2 v 2_,_ .I16E_04 -,583E-02 ,_O_F-OI _53 .]63 ,835 PP.? 271,0
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TABLE IX.- Concluded

Xmin, deg

WSPD, 0, AO AI A2 No. NSD R2liss F1 'Run m/s P deg points ist 2d

33_ 44 ?2 1°.P H q,7 .981E*01 -,278E+00 ,426E*O_ 322 ,103 451 81,8 281.0
335 4_ 1 lo,8 _ l_,q ,844_+C0 -,6138-03 320r*00 71_ .133 ,797 OC,0 270,1
335 4_ o 20.0 H 34.1 ,317_-11 233E-02 150F-01 622 ,211 737 Q2,2 268,1
335 4_ 17 1€.8 H _8 ? ._43E-_2 ,230E-02 ,1_]F-02 361 267 ,706 11_,4 246,1
335 44 29 I0,8 V o,7 ,_62E+01 -,3045+00 ,3478+O0 317 .101 ,446 78,I 283,5
3_ 44 1 lq*P V 18, o P345+C£ -,2075-01 .321840P 717 ,131 ,PP7 8P.P 271.5
395 4_ Q 2C,_ V 3c*1 ,552E-C1 ,113E-03 ,267r-01 _22 .102 .7_0 qO,? 270,2

33_ 4_ 17 10.8 V 58,? .151£-01 ,464F-02 ,518E-C2 3_8 ,178 .7f3 03._ '57,o
33" 4P 1 1_.1 H 1€,1 ,81_£40_ -,407E-01 .25qF+CC 7_5 ,1q6 ,571 87,_ 272.4
33f 48 10 lO,4 W 38.7 ,_48E-01 ,14_E-01 .166F-01 611 .22_ ,7¢3 _2, c 2_?._
33_ 4P 17 1€,_ H 58,0 ,f58E-02 ,2048-02 ,702F-03 563 ,282 ,413 _0,0 232,5
33_ 4P 1 1°,1 V 1€,1 .803E._0 -.O4oE-OI 248E+C_ 740 ,212 i39 84,7 275,7
335 4P 10 lq,4 V 38,7 ,_F-_1 ,150£-01 272F-01 631 ,lq_ 710 _6,7 260,P
335 4P 17 lq,6 V 58,0 .1725-01 ,28_F-02 18_r-02 571 ,1q2 357 114.0 248,8
335 5 1 15,5 H l_*q ,641E_0_ .107£--01 235£+PC 7_ 1W3 ,_42 8q.8 268.*
335 f _ 15,2 H 30,4 ,22_E-01 703£-02 103r-01 71q 252 ,6q_ qQ,2 ?50,6
335 5 17 15.) H _P._ ,901E-G2 ,I_PF-02 141£-02 5_3 344 .6_4 107,5 252,q
335 5 25 15,0 H q,? .2835+C1 -,27_£+00 ,424F+00 419 12q ,3_0 80._ 370,3
335 5 I I=.5 V 10.0 ,_3_E+0C -._&05-02 .23_£+00 777 ,]o1 ,655 Fo,6 270,6

33_ 5 _ 15.2 V 3_.4 395E-01 56QE-02 .185F-01 717 221 ,706 q4,5 _65,7
3_ 5 17 15.1 V _m,5 1Z_E-C] ,310E-02 .513E-02 5 °& 170 ,7_q 00._ 261.0
335 5 25 15._ V ¢.2 _0E+01 -.331_+00 .3_£+00 414 .13_ .3_1 7&._ 2_3,1
935 _ 1 15.C H lO,? _87F.00 -.2108-01 .2378._t 7&f! .22q ._7 P8.7 271,3
93_ _ q 5.0H 3°.1 ?0_E-01 ._q4_-02 .8_25-02 _P0 .233 .7 _ lt_I._ 25_.3
335 6 ]3 15.0 H 57,8 .300E&02 .1508-02 1255-02 622 ,331 ._C0 107.2 252.3
33_ f 25 1_.0 H e,O .4355._1 -.237E+00 !&FE.00 3_0 .1_3 18_ 7B.2 278.2
335 _ 1 1F.0 V lO.2 .677E.00 -.4385-01 184r_¢C 757 ,227 437 _5.7 272,7
33_ _ o 15,0 V 3c.1 .5775-01 .65&F-02 ,174F-01 680 .206 74_ q5,4 264,7
335 e 13 15.0 V 57.8 .1285-01 317_-02 .5318-02 631 143 .857 q_.4 261.2
335 _ 25 1_.0 V _.C .431E.O] -.1455.00 ,lq?£._0 352 .15q .056 6o.5 273,2
353 o 1 12.2 _ 11.4 .?158+11 1.466£-01 .124£.00 676 .lf!_ .031 8_.e 276.8
353 q 11 10.8 " lC.7 &02F.C0 3285-01 .ll?F+e0 605 265 .374 101,7 276.3
3_3 e 16 10.9 H 3€.7 =_?E-{2 .4638-O2 .3828-P2 615 .€46 .731 110.7 254.7
353 q 1 12,2 V 11.4 .?oOr+01 -.686E-01 .161F_00 _72 ,173 .054 70,5 272.6
!_3 o 6 1._ V 67.3 .945_-02 .10hE-02 .205E-02 _37 .330 .622 106.1 272.Q
353 q 11 lC,8 V 1€.7 .40_E.¢0 .30q£-01 .104E+00 616 ,261 .3_7 01.4 275.7
353 € 16 10.3 V 3o.7 .1?BE-C1 .757E-02 844F-02 630 .472 63_ 0_,7 262.3
359 10 1 5.4 H lqo_ ,1_3E*C0 ,113E-01 2915-01 L217 ,330 ,1CB q8._ _67,_
353 1¢ 11 f.4 P 10,3 ,3qSE.01 -.8108-02 .l_SE+00 667 ,188 020 03.F 27_.1
3_3 10 I 5,4 V 1Q.q .1001+C0 ,153E-01 .341E-01 1307 339 .14_ q¢._ 267.2
3_3 10 11 5.4 v 10.3 .360_+_1 .120E.00 .1648.0G _77 .211 ,03_ 103,3 263.2
353 11 1 1_.0 W 67.3 .14_F-02 .110E-02 .P0_£-O3 _05 332 ,77_ 111._ 250.4
353 11 6 15.q H lq.3 7_F*C_ -.22kF-01 .216F+00 625 .267 .3_3 PO.O 271.9

353 II 11 15,7 H 3_.7 .228E-01 .7R7E-02 .077r-02 618 .?51 .705 101,7 258.4
353 11 1 16.0 v 67.3 1P62 _-02 ,283F102 .43_£-02 _21 .197 ,825 lcl.5 263,0
353 11 6 15. ° v lO.3 1761F.00 --.565£--01 .236E+00 626 .25P .42q 8g.9 276.5
353 11 11 1_.7 V 3q.7 ._1°£-_1 .721£-02 .lq1£-01 620 .133 .7q2 a5.1 264.2
353 13 I 1C.4 _ 20.3 .4125_00 -.1288-01 ,122_.00 12qq .237 ,445 q0,1 273,3
353 19 0 11.2 H 10,0 426€+01 -.04_-01 .2qlE.O_ 637 ,143 .101 7_,o 166.1
_53 13 20 12.0 _ 40,_ .852_-C2 .3868-02 425£-02 47f .?16 .82_ 103,o 257,7
353 1_ 1 10._ V 20.3 ,450E.0¢ -.240E-01 147E+00 :304 .208 5_2 PO.6 274,4
353 13 0 11 ? V lC,0 .&3O£*_1 -,q34E-01 2628.0G 624 ,130 C.q 84._117q,7
353 13 15 11.7 V 67,7 .470£-_2 .lq2E-02 351F-02 402 .201 18q5 qo.5 264.0
353 13 20 12,0 V 40._ .220E-0] .410£-02 12_F-O1 478 201 .811 _.! 265.7
353 1_ 1 !4,3 H 67.1 .]358--02 ,103F-05 .fi5_F-03 4P7 485 .215 !00.6 276.7
353 14 6 14.3 H 1c,3 .661£.00 --.110£--C! *]16_.00 640 185 .314 8P.& 271.0
353 14 1l 14.3 H 3_. 4 158F-01 .5808-02 .697r-02 231 .Iq7 ,_10 1C0._ 257,2
383 14 I 14,? V 67.1 790E-02 ,3135-02 ,3_3£-02 63q ,210 ,784 eP.2 _6_. €
353 1_ _ 1_.3 v lO.3 704E+00 -.294_-01 .120£+00 _fi6 .180 .302 84.6 271,"
353 14 1l 4.3 V 3c,4 31_E-01 .574E-02 .154F-01 254 ,185 .7c4 o3.1 263.C
353 1_ I 4,2 H 10.4 .40CE+OI ,137r-01 ,11_£.00 _?o ,160 .015 60._ 255,_
953 1_ 11 4.2 H 20.0 .23P£_OC .1_95-01 .6148-01 304 .1q4 ,4_5 q?.l 263,(
353 15 16 _.2 H €0.] .111£-02 ._77_-03 ,636£-03 _25 ,_P ,653 111.1 _52._
353 ]5 1 4 2 V 10.4 ._1_F.0] .5338-01 .€5_F-01 624 .1_8 .013 70.2 250._
353 15 11 4.2 V !C.O .25?£+_0 .20_F-01 ._llE-Cl 3_6 .22_ .3c3 o3.2 263._
353 15 16 _.2 V 40.1 .260_-02 .q198-03 .144r-02 603 .411 ,551 ICI.2 263._
953 20 _ 2.5 H 9_.C .?_€-03 .47P_-09 .22_F-03 3@6 .474 .4P0 q0.0 236.;
3"3 20 1 2.5 H 2¢.0 ,1_7E+00 -.1335-01 .5378-01 1325 .239 .4C5 P_*2 273,:
359 2_ 11 2.5 H 11,0 .272r*C1 ._OE-Cl ,373F._ 66o ,]54 o304 _1,8 265,'
353 ?C 26 2._ V 3_._ .15q_-02 ._338-03 .4_4F-03 _73 .475 .2_P _0.5 248._
359 20 1 2._ v 2e,o .3148.00 -,?02_-01 ._47F-01 1328 .734 .401 84._ 275._
353 20 11 2._ V 11, n .?_5E_1 .7108-0] .352F+00 _6 .166 .2f0 qo.q 365.
3_3 21 1 4.? H IC.3 .3P_01 .317E.00 *231r_t0 _12 ,_34 .222 ?07,0 347.
353 21 7 4.7 H 10.6 .201F+_0 -,784F-02 .1_5E-01 621 .252 .081 83._ 274.
_53 21 12 6 7 H 3c.6 .58_E-03 .2WI£-03 ,1728-03 42W .403 .4gO 114.7 244,

3_3 21 I 4 7 V 10.3 .9°IF*Of ,207£.00 .173£*t0 616 .]28 ,I_P 112,7 O,
353 21 7 4.7 v lo.6 .21rE+C0 -.853E-02 .l_6E-O] _22 .295 .O_P 7o.0 276.
_53 21 13 4.7 V 3o.4 ,122E-C2 .33cE-03 .355£-03 578 .374 ,370 of.3 2_2.
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TABLE Xo- REGRESSION OF UPWIND, DOWNWIND, AND CROSSWIND NRCS VERSUS 10 LOG (WIND
SPEED) FROM CORRECTED CIRCLE LINES

Wind speed, NRCS, dB No.
8, Pol Wind dir R2 m/s NO.or BO BI points cases Comments

deg X, deg Low High Low High U > D

10 H U 6.728 -0.0346 -0.1729 2.5 21.5 5.41 7.68 10 3 U < D for speeds >5.4 m/s
D 5.673 .1001 .3770 5.97 8.94
90 5.775 -°0083 -.0459 4.83 6.34
79.6 (a) (a) (a) 4.80 6.34

V U 6.875 -.0584 -.2229 5.01 7.95 10 3 U _ D for speeds >5.4 m/s
D 5.811 .0734 .2555 5.74 8.94
90 6.004 -.0345 -.1784 4.62 6.52
88.4 (a) (a) (a)

20 H U -11.756 0.865 0.9258 2.5 19.1 -7.41 -.29 18 14
D -11.549 .863 .9240 -7.04 -.29
90 -12.697 .750 .9232 -10.00 -3.19
87.8 (a) (a) (a) -10.00 -3.2

V U -12.082 °875 .8773 -9.30 -°406 18 14
D -11.946 .900 .8876 -8.68 -o142
90 -12.801 .750 .8658 -11o50 -2.94
86.2 (a) (a) (a) -11.50 -2.94

30 H U -26.225 1.501 0.911 3.0 22.5 -18.7 -3.14 9 6
D -28.498 1.660 .912 -19.5 -2.71
90 -28.511 1.371 .904 -21.5 -6.89

V U -23.616 1.346 .886 -17.1 -2.63 9 3
D -26.123 1.593 .913 -17.9 -1.32

90 -27.869 1.327 .887 -19.8 -5.92
c (a) (a) (a) -20.0 -6.0

30 H U -26.205 1.494 0.995 3.0 15.0 -18.7 -8.45 5 4 Miss 306 and 288 data removed
D -28.247 1.621 .971 -19.5 -8.27
90 -27.490 1.233 .989 -21.5 -12.2
C (a) (a) (a) -21.5 -12.2

V U -24.104 1.405 .994 -17.1 -2.63 5 3
D -25.896 1.558 .990 -17.9 -7.10
90 -25.789 1.180 .977 -19.8 -10.8
c (a) (a) (a) -20.0 -10.8

40 H U -39.079 2.034 0.9600 2.5 20.0 -30.3 -11.8 18 18
D -44.687 2.364 .9671 -34.2 -13.9
90 -44.727 2.062 .9634 -34.2 -16.2
102.7 -36.744 2.179 .9656 -35.1 -16.4

V U -36.744 2.036 .9600 -27.7 -9.9 18 18
D -38.759 2.146 .9628 -29.5 -11.2
90 -41.557 1.988 .9642 -30.9 -14.2
95.1 -41.849 2.004 .9637 -31.1 -14.4

aNot computed because NRCS within 0.1 dB of value at 90°.
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TABLE X.- Concluded

Wind speed,
Wind dir NRC8, dB No.

e, Pol B0 BI R2 m/s No.
deg or points cases Comments

X, deg Low High Low High U > D

50 H U -47.308 2.444 0.9926 4.6 21.5 -30.8 -I3.9 3 I
D -57.193 3.259 .9933 -35.2 -12.7
90 -64.855 3.564 .9993 -41.1 -17.0
94.3 -70.412 3.998 .9999 -43.9 -I7.I

V U -42.197 2.354 .9968 -26.4 -10.3 3 2
D -46.111 2.703 .9975 -28.0 -9.6
90 -55.726 3.170 .9979 -34.5 -12.9
90.3 -56.332 3.218 .9982 -34.8 -12.9

50 H U -45.016 2.145 1.0 4.6 14.2 -30.8 -20.3 2 0 Miss 306 data removed
D -54.290 2.880 -35.2 -21 .I
90 -63.845 3.432 -41.1 -24.3
100.2 -70.300 3.983 -43.9 -24.4

V U -40.751 2.165 -26.4 -15.8 2 I
D -44.653 2.513 -28.0 -15.7
90 -54.131 2.962 -34.5 -20.0
92.8 -54.837 3.023 -34.8 -20.0

60 H U -63.826 3.431 0.8445 15.0 21.5 -23.5 -16.3 4 4
D -84.115 4.853 .7914 -26.6 -16.3
90 -68.504 3.385 .9097 -28.5 -22.1
104.5 -72.891 3.695 .8935 -29.3 -22.1 4 3

V U -45.073 2.337 .8275 -17.5 -12.6
D -57.120 3.212 .7580 -19.1 -12.0
90 -64.292 3.581 ".8100 -21.9 -14.4

96.2 -65.096 3.635 .8040 -22.1 -14.4

60 H U -37.606 1.227 0.9305 15.0 19.8 -23.5 -21.7 3 3 Miss 306 data removed
D -38.393 I.010 .9925 -26.6 -25.3
90 -49.673 1.802 .9980 -28.5 -26.3
109.4 -50.336 I.799 .9900 -29.3 -27.0

V U -25.804 .718 .9622 -17.5 -16.5 3 3
D -23.452 .382 .8763 -19.1 -18.5
90 -32.705 .926 .9909 -21.9 -20.7
100.2 -32.380 .886 .9755 -22.1 -20.9

70 H U -55.478 2.497 0.9406 5.5 16.0 -36.7 -26.2 5 5
D -54.427 2.085 .8420 -39.5 -29.2
90 -54.826 1.766 .8078 -41.1 -33.0
106.6 -52.826 I.569 .7708 -41 .6 -34.4

V U -44.074 2.194 .9297 -29.4 -19.0 8 6
D -40.294 I.749 .7948 -30.0 -18.8
90 -52.561 2.338 .9245 -34.7 -24.2
93.5 -52.338 2.300 .9102 -34.8 -24.4
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Figure 3.- Data Processing flowchart for straight level flight line analysis.
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Figure 4.- Continued.
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(c) Downwind; horizontal polarization.

Figure 4.- Continued.
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(f) Crosswind; vertical polarization.

Figure 4.- Concluded.
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Figure 5.- Regression of NRCS versus wind speed, with SASS I model function line
(dashed) for comparison. Downwind; horizontal polarization.
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Figure 5.- Continued.
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Figure 5.- Continued.
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Figure 5.- Continued.
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Figure 5.- Continued.
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Figure 5.- Continued.
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MISSION 335. FLIGHT 5. LINE ~. RUN 9. FLT. DATE 76/01/23/. TIMES 191133.0237 TO 193303.1207. RUN ON 82/06/02.
REGRESSION COEFFICIENTS: AO=.118259921. A1=-.002~20080. A2=-.011908015. A3=.OO0367386. A~=-.027969~3~. A5=.0005~2680.

A6=-.033725762. A7=.00063629~. A8=-.032480394. R9=.0006808~6. R--2=.7012. MEAN ERR=.1081 x 10-12 • ERR NSO=.250~ X 100
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Figure 7.- Ninth-order regression fit of NRCS versus azimuth for typical RADSCAT circle flight line.
Mission 335, flight 5; e = 39°; horizontal polarization.



WIND RZ.:287.3, XN.:26.5. 186-9. DN.:[05.5, POLRRITY:HORIZONTI:__. RVG. INC. RNG.:33.4 FOR 719 POINTS
MISSION 335. FLIGHT S, LINE _. RUN 9. FLT. DATE 76/01/23/. TIMES 191133.0237 TO 193303.1207. RUN ON 82/06/02.
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Figure 8.- Rate of change of NRCS with incidence angle d(NRCS)/d8 versus azimuth for ninth-order regression
fit of typical RADSCAT circle flight line. Mission 335, flight 5; 8 = 39°; horizontal polarization.
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Figure 9.- Second-order regression fit of NRCS versus azimuth relative to upwind for
typical RADSCAT circle flight line. Mission 335, flight 5.
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LINE/RUN ST. T[rlE RV.IN. PTS. CHI,SIGtl_ f1A×._I[N. NSPD. AO A[ F_ R_2 _D SYflBOL

I 18t_850,_2 18,9 777 0,0 180,0 83-5 2.?0,6 16,5 ,6823E6 -,0083:96 ,286468 ,65E8 ,181 0
9 131133,02 33,_ 71"7 0,0 18:0,0 8u_-u_265.6 16,2 ,098521 ,006633 ,0185u_5,706.9 ,221 o
17 133310.3258.5 5BL{ 0.0 169.0 38.7261.3 15.1 .012581 .(]0310_.005132.7883 ,170 0

"_ 25 2121_0,66 3,2 ½U{ 0,0 160,0 76-3 283,1 15,0 3,60_736 -,331"_8 ,36u_:_3 ,3608 ,130 A

15-

10

-30

-35 ,.....,,I,,,_,,,,,I,,,,,,,,,I,,,, .....It,_,,,,,,l,,,,,,,,,l,,,,,,,,,l.....,,,_I,,,,,,,,,I
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Azimuth relative to upwind, deg

(b) Vertical polarization.

Figure 9.- Concluded.
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NISS-FLT-RUN- DATE ST. TIME PTS.CHI,SIGMAMIN.WSPD.WDIR. gO RI A2 R_2 NSD 8YM.

308 £CF 11 75/ 4/04 203056.89 210 79.3 280.7 21.5 289.7 5.527792 -.985906 1.324135 .3593 .287 0
335 4A 22 76/ 1/22 182826.56 322 79.8 280.2 19.7 280.7 3.633792 -.264615 .372846 .4265 .103 o
335 5 25 76/ 1/23 212146.66 419 79.8 280.2 13.9 289.8 3.377868 -.237944 .335691 .3147 .129 0
335 6 25 76/ 1/28 224907.22 350 79.1 280.9 15.0 283.3 3.722200 -.199044 .263299 .1610 .143
353 9 1 77/ 3/02 201000.26 676 85.3 274.7 12.2 298.4 4.253131 -.076760 .233026 .0577 .153 &
353 10 11 77/ 3/03 210222.51 667 83.3 270.1 5.4 235.7 4.312755 -.000759 .165581 .0208 .188
353 13 11 77/ 3/10 _250.0! 637 85.4 274.6 11.2 117.2 4.288083 -.035297 .235014 .1021 .143 0

• 15 -353 15 1 77/ 3,'14 201257.62 629 31.4 268.6 4.2 267.2 _.463140 .015789 .162406 .0256 .160 o-353 20 11 77/ 3/22 202214.28 663 92.3 267.7 2.5 256.3 3.715590 .103214 .636_87 .3997 .153
-353 21 1 77/ 3/2_ 200716.61 612 110.5 243.5 4.7 280.6 _.153934 .340383 .2_3_48 .2189 .134

0 ..... ,,,I,,,,,,,,,I, ........ I ......... I,,,,,,,,,I, ........ I ..... ,,,,!,,,,,,,,,I ......... I

15 -

WSPD,
m/s

10

0 .-,==" .=.-.

5 _-25

,, ....... I,,,,,,,,,I,,,,,,,,,I,,, ...... I ......... I,,,,,,,,,I ......... I ...... ,,,I,,,,,,,,,I

0 40 80 120 160 200 240 280 320 360

Azimuth relative to upwind,deg

(a) Horizontal polarization.

Figure 10.- Second-order regression fit of NRCS versus azimuth relative to upwind for
all RADSCAT circle flight lines at 8 = 10°, with SASS I regression lines (dashed)
for comparison.
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MISS-FLT-RUN- DATE ST. TIME PTS.CHI.SIGMRMIN.WSPD.HDIR. AO At R2 RII2 NSD SYM.

308 FCF 11751 4/04 203058.89 221 81.8 278.4 21.5 289.3 5.871078-.8002071.370123.3452 .277 O
335 4A 22 78/ 1/22 182828.58317 75.2 283.8 19.7281.0 3.451012-.289322 .303874.4213 .101
335 5 25 76/ 1/23 212148.88 414 75.2 £84.8 13.3290.7 3.178589-.288494 .281588.3288 .130 <3'
335 6 25 76/ 1/28 224907.22 352 77.6 282.4 15.0 303.1 3.677961 -.128140 .148938 .0514 .180
353 9 1 77/ 3/02 201000.26 672 84.0 276.0 12.2308.6 3.903502 -.098854 .235148 .0629 .172
353 I0 II 77/ 3/03 210222.51 877 100.9 253.1 5.4 232.4 3.931249 .138042 .181899.0389 .210
353 13 II 77/ 3/10 4250.04 824 84.9 275.1 11.2 108.9 4.426281-.094388 .267077.0904 .139 o

15 _.35315 1 77/ 3/14 £01257.62 824 98.7 283.3 4.2 258.9 4.815945 .061976 .133196.0190 .15.9 q
-353 20 11 77/ 3/22 202214.28 656 81.7 268.3 2.5 253.6 3.910884 .073808 .605080 .3709 .146
"35321 1 77/ 3/2_ 200716.61 616 115.3 244.7 ½.7 286.3 4.220210 .316089 .184975.1882 .127
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Figure 10. Concluded.
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MISS-FLT-RUN- DATE ST. TIME PTS.CHI.SIGhAMIN.WSPD.WDIR. AO AI A2 R=,2 NSD SYM.

318 13 3 75/ 8/23 101205.11285 87.4 272.6 _.8 189.1 .14_58 -.008088 .0_5277._192 .277 o
318 i_ 1 75/ 9/02 9_435,16 _01 85.1 27_.9 5.5 _3.1 .23_460-.009351 .02752_.348_ ,122 []
318 18 4 75/ 9/08 15303_.98 383 77.1 282.9 8.6 206.7 .315892 -.0_6182 .051736 .2029 .291 O
318 17 1 75/ 3/03 83353._0 388 86.9 273.1 13.5211.2 .53268_-.030191 .138_53.6828 .128
318 18 2 75/ 9/03 135801._ 355 83.2 276.8 12.0 191.8 ._82733-.02_135 .050952.1485 .195
318 19 10 75/ 9/10 1350_8.13 370 81.7 278.3 7.5 225.2 .381212 -.0_372 .07668_ .2998 .24_
335 4A i 78/ 1/22 165107.80715 90.0 270.0 19.1287.1 .687950-,0000_5 .2_8518.7793 ,132 o

15 _335 qB 1 78/ 1/22 19_123.18 755 87.8 272.2 19.1 282.8 .887333 -.032931 .210328 .5529 .196 0-335 5 1 78/ 1/23 18_850.42 785 30.7 289,3 15.5 293.5 .823136 .010318 ,227356 .8_0_ .193 0
"335 B 1 78/ 1/28 20_330.73 748 88.8 271.2 15.0 233.3 .57_807 -.015208 .186352 .5075 .223 o
[353 3 11 77/ 3/02 205059.57 805 94.4 265.6 10.8 30_.5 .370203 .031332 .10139_ .3695 .285
-853 10 1 77/ 3/03 2025_2.41 1217 95.5 25_.5 5._ 251.3 .188815 .010_23 .028298 .1088 ,330 m
-353 11 6 77/ 3/08 2253_1.18 625 88.5 271.5 15,3 276.2 .66_136 -.013073 .184853 .3515 .266 _'
_353 13 1 77/ 3/10 42"/.2_ 1293 88.4 271.6 10._ 237.8 .445974 -.014395 .133007 ._504 .237 A

353 1_ 6 77/ 3/11 85_.22 6_0 88.7 271.3 1_.3 296.0 .563112 -.0083_9 .093_99 .2885 .185
10 -953 15 11 77/ 3/1_ 20t816.56 39_ 9_.6 265._ _.2 250.6 .236q06 .01970_ .080873 ._9_3 .19u_

:353 20 1 77/ 3/22 19_503.09 1325 86.5 273.5 2.5 257.8 .195b-'8_-.013208 .053_03 ,_0_8 ,.239
-353 21 7 77/ 3/2_ 202_32._1 621 8_.2 275.8 _.7 267.8 .175088 -.0068_9 .017088 .0823 .252
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0 40 80 120 160 200 240 280 320 360

Azimuth relative to upwind, deg

(a) Horizontal polarization.

Figure 11.- Second-order regression fit of NRCS versus azimuth relative to upwind for

all RADSCAT circle flights at 8 = 20_, with SASS I regression lines (dashed) for

comparison.
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MISS-FLT-RUN- DATE ST, TIME PTS. CHI,SIGMRMIN, HSPD,WDIR, RO R1 R2 Rw_2 NSD SYM,

318 13 3 75/ 8/29 101205,11 265 85,4 27£.6 £,6 170,5 ,098562 -,0090£7 ,027970 ,3523 ,292 0
318 1£ 1 75/ 9/02 94£35.16 £07 83,7 276.3 5.5 40,7 .218699 -,010587 ,02£230 .37£0 ,113 O
318 16 4 75/ 9/08 153034.96 380 76.8 283.2 8.6 200.2 .283027 -.0_6130 .0505£0 .2192 .312 <>
318 17 1 75/ 9/09 83353.£0 383 85.0 275.0 13.5 211.3 .496058 -.050119 .1£3555 .8139 .107
318 18 2 75I 9109 195801.84 354 82.5 277,5 12.0 190.5 .B14283 -,0281_8 ,05£119 ,1809 .219
318 19 10 75/ 9/10 1350£8.13 371 76.9 283.1 7.5 233,1 ,356525 -,059275 ,06556£ ,£415 ,196
335 £A 1 76/ 1/22 165107,80 717 88,6 271,4 19,1 286,3 ,685827 -,024191 ,2£9125 ,7889 ,131 o

15 ._335£B 1 76/ 1/22 19£123,16 749 8£.3 275,7 19.1 285,5 .685161 -,080301 ,202416 .5210 ,211 0
335 5 i 78/ 1/23 184850._2 777 89,5 270,5 15,5 29£.1 ,618£83 -,007787 ,228168 ,BS2S ,191 0
335 6 1 76/ 1/28 20£930,79 757 86,6 273,4 15,0 300,9 ,570017 -,03620£ _151808 ,£272 ,226
353 9 11 77/ 3,'02 205059,57 616 9£,£ 265,8 10,8 30£,1 ,375755 ,023115 ,035000 ,3£30 ,26"0 •
353 10 1 77/ 3/03 2025_2,41 1207 96,£ 263,6 5,£ 255,2 ,185535 ,01£883 ,033153 ,I££2 ,398 m
353 11 6 77/ 3108 2253_1,18 626 86,5 273,5 15,9 272,8 _670678-,049483 ,20209£ ,_1£0 ,258
353 13 1 77/ 3/10 £27,24 130£ 87,6 272,£ 10,£ 298,8 ,£8£105 -,02660! ,159790 ,5676 ,209 a
353 1£ 6 77/ 3/1! 964,22 658 86.2 273,8 1£,3 295.£ ,60£780 -,025178 ,0960£4 ,2756 ,189

10 453 15 11 77/ 3/14 204816.56 386 94.8 265.2 £.2 2£9.0 .250803 .020367 .06064£ .392£ .226
353 20 1 771 3/22 19£503,09 1328 8£.7 275,3 2,5 256.9 ,212874 -,020129 ,054375 ,£002 ,23£ m
353 21 7 77/ 3/2£ 202£32,£1 622 81.2 278,8 £.7 270.2 ,188258 -.007£67 ,012212 _04££ ,255 •
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Figure 11.- Concluded.
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MISS-FLT-RUN- DATE ST. TIME PTS.CHI,SIGMRMIN.WSPD.WDIR. RO AI A2 R_,2 NSD SYM.

230FCF 1 73/ 4/11 210117.84 668 88.9 271.1 15.0307.9 .I03208-.003152 .042723.5043 .287 0
238 20 2 73/ 8/05 1929_2.231748 107.4 252.6 6.5 136.5 .023174 .006227 .00519_.3863 .314 D
238 27 2 73/ 8/11 180457.441171 96.0 284.0 3.0 87.9 .009709 .001071 .002578.3506 .269 ¢
288 5 I 74/11/11113153.03623 87.2 272.8 23.6247.2 .091032-.007519 .037891.6534 .220 A
21_85 8 74/11/11140957.91928 9_.9 265.1 23.6214.8 .037570 .011719 .033953.5753 .228
306£CF 7 75/ _/04 201719.40 287 32.7 267.3 21.5300.4 .29_829 .02358! .127207.4353 .34_
308FCF 14 75/ 4/04 203907.89205 87.8 072.4 21.5311.8 .357278-.025213 .152710.3392 .q35 o

15 .318 24 1 75/ 9/17 142731.87 297 99.2 280.8 9.5 2_0.1 .040482 .008581 .01336½ .7_37 .163 o
335 3 1 78/ 1/18 1838_6.91467 92.1 267.9 14.2 149.2 .085732 .006_57 .045047.8191 .178 O

i0

-25 ......... I,,,,,,,,,I,,,,, .... I,,,,,,,,,I,,,,,,,,,I,, ....... I,,,,,,,,,I,,, ...... I,,, ..... ,I
0 40 80 120 160 200 240 280 320 360

Azimuthrelativeto upwind,deg

(a) Horizontal polarization.

Figure 12.- Second-order regression fit of NRCS versus azimuth relative to upwind for

all RADSCAT circle flights at @ = 30° , with SASS I regression lines (dashed) for

comparison.
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MISS-FLT-RUN- DATE ST. TIME PTS.CHI.SIGMRMIN.WSPD.WDIR. RO Rl R2 Rn2 NSD SYM.

230?CF 1 73/ £/11 210117.8£ 682 86,5 271.5 15,0 309.0 ,1362_I-,005621 ,05323£,5987 .227 0
238 20 2 73/ 6/05 1929£2.23 2088 94.8 265.2 6.5 135.£ .031722 .003462 .010271 .3832 .30£ D
238 2'7 2 73/ 8/11 180£57.£_ 1317 98.8 263.2 3.0 91.3 .01£025 .001795 .003813 ._60£ .228 ,_
288 5 1 7_/11/11 113153.03 319 80.4 279.6 23.6 2£1.3 .115611 -.030078 .0£5256 .5818 .285 A
288 5 8 7£/11/11i_0957.91877 87.3 272.7 23.6 217.8 .I17800-.007335 .041503.5730 .213
305 FCF 7 75/ £/0£ 201713,40 283 86.7 273.3 21.5 302.6 .388901 -,035175 .151502 ._367 .323 b
306 FCF 1£ 75/ £/0_ 203907.63 200 82.3 277.1 21.5 303.3 .£48746 -.03607£ .133062 .5216 .332 O

15._3_ 2_ 1 75! 9117 1£2731.67 232 95.8 26_.2 9.5 2£1.£ .061592 .010685 .026365 .81£3 .156 op 3 1 76/ 1/16 1636£6.91453 6'8.6271.£ I£.2 l£B.l .I08111-.005_38 .056551.8355 .163
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Figure 12.- Concluded.
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MISS-FLT-RUN- BATE ST. TIME PTS.CHI.SIGMAMIN.NSPD.WDIR. RO AI A2 Rn2 NSO SYM.

288 6 1 74/11/14130615.32409 95.0 285.0 13.5 185.4 .012485 .002292 .006573.9747 .210 0
268 6 7 74/11/14150208.34258 53.6 266.4 13.5 186.3 .008755 .001205 .004835.8487 .166 o
318 13 9 75/ 8/29 103337.00116 37.0 263.0 4.6 156.1 .001956 .000599 .001027.9076 .133 0
318 15 7 75/ 9/02 95840.85 352 107.7 252.3 5.5 47.5 .002000 .000384 .000809 .8651 .182
318 16 3 75/ 9/08 15_502.08 356 102.1 257.3 8.2 201.8 .005608 .002020 .002403 .7_07 .283
318 17 8 75/ 3/09 84654.52 313 100.0 260.0 12.8 203.3 .015468 .005818 .008359 .8977 .155
318 18 6 76/ 9/09 151053._5 353 102.8 259.2 11.3 180.4 .009885 .004112 .004631 .8225 .206 o
318 19 13 75/ 8/10 140326.38 255 100.4 259.6 7.5 255.6 .005966 .002165 ,002990 .8348 .19_ o
335 ½A 9 76/ 1/22 173610.73 622 32.2 267.8 20.0 286.1 .028405 .002180 .015350 .7385 .212 0
335 ½B I0 761 1/22 200447.06 611 102.6 257.4 19._ 286.9 .038810 .012726 ,01_577 .7056 .223
335 5 9 76/ 1/23 131133.02 713 99.8 260.2 15.2 287,3 ,021231 .006562 .003608 .7002 .252
335 6 9 76/ 1/28211158.58 680 I01.8 258.2 15.0293,4 .018307 .006303 .007726.7308 .233 []
353 11 1177/ 3/08 230645.58 618 101.6 258,5 15.72"70.7 .021975 .007579 .009338.6897 .251
353 13 20 77/ 3110 10957.95 575 103.0 257.0 12.0305.0 ,009076 .005053 ,004514.8235 .215 A
353 I_ 11 77/ 3/11 2328,82 251 102.1 257.9 14,3298.3 .015595 .005357 .006385,8093 .197

-5 --353 15 16 77/ 3/15 205635.86 525 110.2 259.8 4.2 255.5 ,001138 .000838 ,000651 .6533 .567
Z353 20 26 77/ 3/22 213521.35 366 122.1 237.9 2.5 29u_.3 .000576 .000365 .000171 .5995 ._73
-353 21 12 77/ 3/25 203720.21 523 115.9 255.1 4.7 296.2 .000525 .000257 .000157.5833 .501 @
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Figure 13.- Second-order regression fit of NRCS versus azimuth relative to upwind for
all RADSCAT circle flights at @ = 40° , with SASS I regression lines (dashed) for
comparison.
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MISS-FLT-RUN- DRTE ST. TIME PTS.CHI,SIGMRMIN. WSPD.WDIR. RO Rl B2 R_2 NSD SYM.

298 8 1 74/11/I_130619,32_10 89.3 270.7 13.5178.5 .023316-.000667 .012798.8578 .15_ 0
288 8 7 7_/11/14150208.343_5 50.3 269,7 13.5182.3 .015020 ,000136 ,007016.7912 ,167 o
318 13 9 75/ 8/29 103337.00 121 90.1 269.9 4.6 155.6 .002959 .000010 .0017_3 .9170 .122 O
318 14 7 75/ 9/02 958_0.85 347 96._ 263.6 5.5 46._ .003937 .000798 .001785 .7617 .205 a
318 16 9 75/ 9/08 15_502.08 363 93.8 266.2 8.2 198.2 .008682 .001462 .005475 .7408 .271
318 17" 8 75/ 9/09 8_65_.52 329 93.8 266.2 12.8 208.9 .027165 .004273 .016263 .910_ .134
318 18 6 76/ 9/09 1410i3.4_ 344 95.4 264.6 11.3 181.8 .017983 .004622 .012917 .8759 .201 o
318 19 13 75/ 3/10 I_0926.38247 92.1 267.9 7,5 2_5.I .011510 ,001037 ,007176.8815 .16_ o
335 4A 9 76/ 1/22 173610.79 622 90.1 269.9 20.0 287.4 .051186 .000238 .024830 .761_ .192 O
335 4B 10 76/ 1/22 2004_7.06 621 97.9 262.1 19._ 287.3 .062603 .01375_ .02_930 .7177 .1_8
335 5 3 76/ 1/23 191133.02 717 _4._ 265.6 15.2 287.1 .037770 .005_9 .017797 .7073 .221 •
335 6 9 76/ 1/28 211158.58 680 95.5 26_.5 15.0 291.1 .035187 .006225 .016179 .7472 .206 m
353 11 11 77/ 3/08 230645.58 620 95.5 264.5 15.7 270.6 .040317 ,007075 .018602 .7916 .173 ¢"
353 13 20 77/ 3/10 10957.94 478 9_.6 285._ 12.0 305.0 .02295_ .004202 .012998 .8100 ,201 A
353 1_ 11 77/ 3/11 2328.82 254 95.4 264,6 14.3 295.7 .029803 .005388 .014406 .7887 .187
353 15 16 77/ 3/14 205635.86 603 99.2 260.8 4.2 255.0 .0026_3 .000986 .001465 .5516 .411
353 20 26 77/ 3/22 213521.35 573 103.7 256.3 2.5 28u,._ .001227 .0003_4 .000363 .2722 .466
353 21 12 77/ 3/2_ 203720.21 578 104.4 255.6 4.7 288.4 .001103 .000802 .000302 .3479 .375 @
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Figure 13.- Concluded.

120



HISS-FLT-RUN- DRTE ST. TIME PTS.CHI.SIGHRHIN.WSPD.WDIR. RO RI R2 RII2 NSD SYM.

306 FCF 1 75/ _/0_ 200131.71 225 82.8 277.4 21.5 303.8 .033883 -.0069_3 .0135b-'3.889_ .215 0
318 13 11 75/ 8/29 103903.80 269 105.8 25_.2 _.6 lb'3.7 .000321 .000266 .000244 .8961 .23_ o
335 3 6 76/ 1/16 165006.91 376 9_.6 265._ I_.2 1_7.8 .006159 .000798 .002_68 .7350 .177 0
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Figure 14.- Second-order regression fit of NRCS versus azimuth relative to upwind for
all RADSCAT circle flights at @ = 50° , with SASS I regression lines (dashed) for
comparison.
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_ISS-FLT-RUN- DRTE ST. TIME PTS.CHI,SIGMQ_TN.WSPD.NDIR. RO Rl R2 RMN2 NSDSYM.
308FCF i 75/4/04200131.71214 85.4 274.8 21.5300.7 .078882-.008269.025509.8757 .172 0
31813 ii75/8/29i03903,80308 98.I 263.9 4.6158.8 .001140.000337.080789.BSBS .192 o
335 3 B 78/1/16185006.91383 89.5 270.5 14,2150.0 .018335-.000300.008331.8878 .i_ <>
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Figure 14.- Concluded.
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MISS-FLT-RUN- DRTE ST. TIME PTS.CHI,SIGMRMIN.WSPD.WDIR. RO R1 R2 Rml2 NSD SYM.

30BFCF _ 75/ _/0_ 200953.31 1GB B9.9 270.1 21.5 292.0 .01½797 -.0000_1 .OOBGQB.782G .223 0
335 _A 17 7G/ 1/22 1813_.37 361 112.3 2_7.7 19.8L)8_.I .003575 .OOlB77 .00123B.7210 .266 o
335 5 17 78/ 1/23 193310.32583 107.9 252.1 15.I286.7 .002579 .001_52 .001181.6818 .3_6 0
335 8 13 76/ 1/2B 212223.98 622 108.0 252.0 15.0 293.2 .00238B .001162 .000939 .7870 .232 A
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Figure 15.- Second-order regression fit of NRCS versus azimuth relative to upwind for
all RADSCAT circle flights at 8 = 60°, with SASS I regression lines (dashed) for

comparison.

123



_ISS-FLT-RUH - DBTE ST. TI_,E PTS. CHI,BIG_R _IN. WSPD. WDIR. BO Rt 92 Rn2 NSD SYM.

306 FCF 4 75/ 4/04 200953.31 170 84.1 2?5.9 21.5 315.0 .047?66 -.D04SB2 .011216 .45_0 .196 0
335 _A 17 76/ 1/22 181328.37 368 102.4 25?.6 19.8 286.1 .01346! .009219 .004905 .7700 .178
335 5 17 76/ 1/23 193310.32 59_ 9B.B 261.2 15.1 289.1 .011482 .002886 .004684 .7891 .I70 <>
33S 8 13 76/ 1/28 212223.98 621 93.3 260.7 15.0 291.4 .010771 .002812 .004363 .8_69 .145 A

-5-

WSPD,
-10 m/s

-15 ----_._ _--'_---- 15

-20

-25 _ /. \ /
°_ \ _.----_ _ _ .... /

\ / -. /
\ / ,, /
\ / \ I

-30 \ / \
k I \ I

-35

-40

-45 ,,,,,,,,,I,,,,,,,,,I,,,, ..... I, ........ l,,,,,,,,,l ......... I .... ,,,,,I,, ....... I,, .... lJll
0 40 80 120 160 200 240 280 320 360

Azimuth relative to upwind,deg

(b) Vertical polarization.

Figure 15.- Concluded.
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MISS-FLT-RUN- DATE ST. TIME PT3.CHI,SIGMAMIN.WSPD.WDIR. RO AI 1:12 RN,2 NSD 5YM.

318 14 12 751 9/02 101226.95214 115.8 244.2 5.5 53.5 .000133 .000050 .000023.4577 .334 o
318 16 1475/ 9/08 155914.00214 100.6 259.4 8.9 212.7 .000195 .O000B? .000118.7356 .270 o
318 17 1275/ 9/09 85941.83 258 112.1 247.5 12.3203.4 .000861 .000559 .000398.9138 .16"7 0
318 18 II75/ 9/09 142321.43135 3_.I 265.3 10.5133.7 .000850 .000145 .000505.8669 .178
353 11 1 771 3/08 224044.38 505 110.5 243.5 16.0262.1 .001065 .000789 .000563.7713 .328

E
.

-10

-45 h......... t ......... I,,,,,,,,,I ......... I ......... l ....... ,,l,,,,,,,J,l,,,,,,,,,l,,,,,,,,,l
0 40 80 120 160 200 240 280 320 360

Azimuth relative to upwind, deg

(a) Horizontal polarization.

Figure 16.- Second-order regression fit of NRCS versus azimuth relative to upwind for
all RADSCAT circle flights at 8 = 70°, with SASS I regression lines (dashed) for
comparison.
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MISS-FLT-RUN - DRTE ST. TIME PTS. CHI.SIGMR MIN. WSPD. WDIR. RO R1 R2 RIM2 NSD SYM.

318 i_ 12 75/ 9/02 101226.95 287 92.8 287.2 5.5 50.7 .000705 .000072 .000369 .8722 .151 o
318 1B 1½ 75/ 9/08 15591_.00 L>72 85.7 274.3 8.9 208.8 .002B14 -.OOOB_ .002002 .OS3? .2½_ o
31B 17 12 75/ 9/09 859_I,B3 25B 95.S 2B4.S 12.3 211.0 .00B320 ,001430 ,003735 .913_ .128 O
318 18 II 75/ 9/09 142321.43 189 B7.8 272.4 10.5 192.5 .007073 -.O00OBO .005103 .8881 .181 A
318 13 17 75/ 3/10 1419S0.98 273 90.2 2B3.8 7.5 2_3.B .002550 .000027 .OOIBSO .7323 .2B3
353 11 1 77/ 3/08 22_0_½.38 621 93.9 260.1 16.0 265.1 .007033 .0022_1 .0032_3 .7900 .205
353 13 16 77/ 3/10 5942.1_ _92 98,0 262.0 11.7 305.2 .00397_ .001635 .002923 ,B920 .203 o
353 1_ 1 77/ 3/11 235637.93 B39 98.1 281.9 1_.3 275.5 .006_00 .001867 .003298 .8056 .206 o

-5 --

-40

-45 .... , .... I ...... ,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I ....... ,,1 ...... ,,,I
0 40 80 120 160 200 240 280 320 360

Azimuth.relative to upwind, deg

(b) Vertical polarization.

Figure 16.- Concluded.
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101

0 : 100; BO = 0.7218;
(SR)z : 0.0064o-6o-_-__ oo BI = -0.1221;

o 0 335 4A 22 19.7 3.6338
335 5 25 13.9 3.3779
335 6 25 15.0 3.7222
353 9 i 12.2 4.2531
353 10 II 5.4 4.3128
353 13 11 11.2 4.2881
353 15 I 4.2 4.4631

i00 353 21 I 4.7 4.1600
0 : 20°; BO : _i.2168;

BI : 0.8221; (SR)L = 0.1067

_/_*_ [] 318133 4.6 1.4446E-1

_S<+i 318141 5.52.3446E-I
m/s 318 16 4 8.6 3.1589E-I

318 17 1 13.5 5.3268E-I
/ 318 18 2 12.0 4.8273E-1

-2 S-x.J / 318 19 10 7.6 3.8121E-1m/j _
j / 335 4A I 19.1 6.8795E-I

- _ / o _ 335 4B I 19.1 6.8734E-I335 5 I 15.5 6.2314E-I
/ o_ 335 6 I 15.0 5.7481E-I

353 9 11 10.8 3.7020E-1

I0 -I _ 353 i0 I 5.4 1.8861E-I
353 11 6 15.9 6.6420E-I

/ 353 13 1 10.4 4.4597E-1
/ 353 14 6 14.3 5.6311E-I
/ 353 15 11 4.2 2.3641E-I

353 20 I 2.5 1.9568E-I"
353 21 7 4.7 1.7509E-I

/ B = 30o; Bn = -2.7546;
/ /_ BI : 1.4532; _SR)2 : 0.0133

/° <>230 150i0321 i

/ 238202 65 23174 2
238 27 2 3.0 9.7091E-3

318 24 I 9.5 4.0462E-2A0 i0-2 335 3 I 14.2 8.5732E-2

8 = 400 BO = z4.2562;
BI = 2.1204; (SR)L = 0.3661

_J_/ _/7"/ _ 2886 i 13.51.2465E-2

288 6 7 13.5 8.7445E-3

/ 318 13 9 4.6 1.9462E-3
318 14 7 5.5 1.9997E-3

/ 318 16 9 8.2 4.6082E-3318 17 8 12.8 1.5468E-2

318 18 6 11.3 9.8850E-3318 19 13 7.5 5.9665E-3

/ / 335 4A 9 20.0 2.8404E-2
335481o19438810 2

o 335 5 9 15.2 2.1231E-2
lO-3

335 6 9 15.0 1.8307E-2//i _ o 353 11 II 15.7 2.1974E-2

353 13 20 12.0 9.0757E-3
/ _ 353 14 11 14.3 1.4595E-2

_/ 353 15 16 4.2 1.1382E-3
353 20 26 2.5 5.7620E-4!

353 21 12 4.7 5.2545E-4
8 = 500; B0 = -5.2296;

/ BI = 2.6200; (SR)2 = 2.7667E-26

s 318 3 114.63.2129 -4335 14.2 6.1587E-3
i

9 0 : 60°; BO : -4.1784;

i0-4 ____ B1 = 1.3358; (SR)2 = 4.3389E-4:A
335 1117 15.1 2.5785E-3335 6 13 15.0 2.3£81E-3

0 = 700 Bn = -5.5335;
BI = 2.1922; (SR)2 = 0.1302

D 318 14 12 5.5 1.3282E-4
318 16 14 8.9 1.9502E-4
318 17 12 12.3 8.6053E-4
318 18 11 10.5 8.4958E-4
353 11 I 16.0 1.0646E-3

i0-5

lO0 lO1 102

Wind speed, m/s

Figure 17.- Second-order regression coefficient A0 versus wind speed (log-log
scale) for horizontal polarization.
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101

SymbolIMiss FI RunrSp_,WindCoefficient
e : 10o; B0 = 0:7377;

__. o BI = -0.1510; (SR)Z = 0.0104
_ 0 335 4A 22 19.7 3.4510

o 335 5 25 13.9 3.1766
335 6 25 15.0 3.6780
353 9 I 12.2 3.9035
353 10 11 5.4 3.9312
353 13 11 11.2 4.4263
353 15 I 4.2 4.6160
353 21 I 4.7 4.2202

i00
e = 200; BO = -1.2416;

BI = 0.8354; (SR)2 = 0.2166

,/71 [] 318 13 3 4.6 9.8562E-2
318 14 I 5.5 2.1870E-I

318 16 4 8.6 2.8303E-I
o 318 17 1 13.5 4.9606E-I

/ 318 18 2 12.0 4.1428E-I
/ 318 19 10 7.5 3.5652E-I

/_ 335 4A i 19.1 6.8583E-1Q

335 4B 1 19.1 6.8516E-1

i_ [] 335 5 I 15.5 6.1646E-I335 6 I 15.0 5.7002E-I

/ --o 353 9 11 10.8 3.7576E-I

10-I /75 353 10 I 5.4 1.8553E-I
/ 353 11 6 15.9 6.7058E-1
/ 353 13 I 10.4 4.8410E-1

353 14 6 14.3 6.0478E-1
353 15 11 4.2 2.5080E-I

353 20 1 2.5 2.1287E-I

353 21 7 4.7 1.8826E-I/

%1 e: 300Bn: -2.5590;
/ BI : 1.3927; _SR)2 = 0.0102

/ _ 230 FCF I 15.0 1.3624E-I

_f 238 20 2 6.5 3.1722E-2

238 27 2 3.0
1.4024E-2

318 24 1 9.5 6.1592E-2
335 3 1 14.2 1.0811E-I

AO 10-2 _ / 0 = 40o Bn : -3.9088;
/ _ /_ BI : 2.0522; {SR)2 = 0.3297

_/_/o A 288 6 I 13.5 2.3316E-2
/ / 288 6 7 13.5 1.5020E-2

/ ^ 318 13 9 4.6 2.9594E-3

P / 318 14 7 5.5 3.9375E-3
318 16 9 8.2 8.6815E-3

7 /o/ 318178 12.8 2.7165 -2318 18 6 11.3 1.7983E-2

/ / / 318 19 13 7.5, 1.1510E-2

335 4A 9 20.0 5.1188E-2
/ 335 4B 10 19.4 6.2603E-2

_ 335 5 9 15.2 3.7770E-2

10"3 // / 335 6 9 15.0 3.5187E-2
/ 353 11 11 15.7 4.0917E-2

353 13 20 12.0 2.2954E-2
353 14 11 14.3 2.9803E-2
353 15 16 4.2 2.6489E-3
353 20 26 2.5 1.2274E-3
353 21 12 4.7 1.1089E-3

0 = 500 BO = -4.5766;
BI = 2.4645; (SR)2 = 3.1554E-26

1_ 318 J_3 _1 4.6 1.1398E-3335 14.2 1.8335E-2

9 : 60° B0 : -2.7783;
BI = 0.7000; (SR)2 = 0,3306E-3

10"4 i_ 335 4A 17 19,8 1.3460E-2
335 5 17 15.1 1.1482E-2
335 6 13 15.0 1.0771E-2

0 : 70o Bn = -4.5218;
BI = 2,0668; _SR)2 = 0.1390

a 318 14 12 5.5 7.0460E-4
318 16 14 8.9 2.6136E-3
318 17 12 12.3 6.3198E-3
318 18 11 10.5 7.0732E-3
318 19 17 7.5 2.5502E-3
353 11 I 16.0 7.0326E-3
353 13 16 11.7 3.9740E-3

10-5 353 14 I 14.3 6.3999E-3

100 I01 102

Wind speed, m/s

Figure 18.- Second-order regression coefficient A0 versus wind speed (log-log
scale) for vertical polarization.
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101 Symbol Miss F1 Run speed,Windm/sCoefficient

B = 10o; B0 : -1.0156;
BI : 0.4238; (SR)2 = 0.0372

0 335 ;A 22 19.7 I 3.7284E-I

335 ; 25 13.9 I 3.3569E-1

335 ; I 25 I 15.0 2.6330E-I

353 , I 11 12.2 2.3302E-I353 .0 11 5.4 h6558E-1

353 .3I 11 I 11.2 2.9501E-I
353 L5 I 4.2 1.6240E-I

353 I 1 4.7 2.4345E-I

100 0 = 200; B0 = -2.0976;
B1 : 1.0595; (SR)2 = 0.7517

n 318 L3 3 4.6 4.5277E-2
318 L4 I 5.5 2.7524E-2
318 [6 4 8.6 5.1736E-2
318 L7 I 13.5 1.3845E-1

o/ 318 L8 2 12.0 5.0952E-2
iYo 318 [9 10 7.5 7.6684E-2

11 o o 335 IA 1 19.1 2.4652E-I

j Eo/ 335 IB 1 19.I 2.1033E-1o 335 _ 1 15.5 2.2796E-I

335 _ I 15.0 1.8635E-1
353 ) 11 10.8 1.0139E-I

lO"l o 353 [0 I 5.4 2.8298E-2
/ 353 [I 6 15.9 1.8485E-I

o 353 [3 1 10.4 1.3301E-1/
/ 353 [4 6 14.3 9.3498E-2

o n 353 15 11 4.2 6.0873E-2

°// % 353 -)0 I 2.5 5.3403E-2
/ 353 ._1 7 4.7 1.7086E-2/

8 = 300; B0 = -3.5954;

/ _ BI = 1.8525; (SR)2 = 0.0766

/ _ 230 4.2723E-2FCF i 15.0 I

o 238 20 2 6.5 I 5.1939E-3

/ / 238 27 I 2 3.0 2.5784E-3318 24 1 9.5 1.3364E-2
/ / 335 3 1 14.2 4.5047E-2A2 10-2

/ 4/ e = 40°; BO = -_.7096;
BI = 2.2324; (SR) : 0.5808/

/ o / L_ 288 I6 11 13.5 6.5727E-3
288 16 1 7 13.5 4.8354E-3

318 113 I 9 4.6 1.0274E-3
/ 318 I 14 I 7 5.5 8.0858E-4

A 318 116 I 9 8.2 2.4032E-3S _ 318 117 ] 8 12.8 8.3585E-3318 118 I 6 11.3 4.6308E-3

318 119 1 13 7.5 2.9900E-3

335 14A 1 9 20.0 1.4350E-2

335 14B I 10 19.4 1.4577E-2_'_ 33E 9 15.2 9.6084E-3
lO -3 _' b 335 16 I 9 15.0 7.7255E-3

/ _,/_ 353 111 I 11 15.7 9.3975E-3

/ 353 113 l 20 12.0 4.5144E-3

353 114 I 11 14.3 6.3837E-3/ i 353 115 I 16 4.2 6.5146E-4
353 120 I 26 2.5 1.7148E-4

/ 353121L12 4.7 1.4589E-4e = 50o; B0 = -4.9716;
_/ BI = 2.0515; (SR)2 = h9589E-26

o/ / ,, i ,.°i335 3 14.2 2.4678E-3

e = 600; B0 = -_.6855;
10-4 B1 = 0.6006; (SR)z = 0.0048

/ Px 335 4A 17 19.8 1.2363E-3

335 5 17 15.1 1.1809E-3

335 6 13 15.0 9.3863E-4
e = 70°; B0 = -_.6550;

/ BI': 2.9694; (SR) : 0.1512

° ILL° 318 16 14 8.9 1.1790E-4
318 17 12 12.3 3.9837E-4
318 18 11 10.5 5.0542E-4
353 16.0 5.6283E-4

10-5

lO0 lO1 102

Wind speed, m/s

Figure 19.- Second-order regression coefficient A2 versus wind speed (log-log
scale) for horizontal polarization.
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100

0 = 10o; B0 = -I.0108;
BI = 0.3396; (SR)2 = 0.0702

0 335 4A 22 19.7 3.0387E-1

o o 335 5 25 13.9 2.8167E-I

335 6 25 15.0 1.4894E-I
353 9 I 12.2 2.3515E-1oo

o oj11 / 353 10 11 5.4 1.8190E-I

J //_ 353 13 11 11.2 2.6708E-I

D 353 15 I 4.2 1.3320E-I
353 21 1 4.7 1.8497E-1

10-1 Q

0 : 200 BO = -_.1985;/ BI : 1.1436; (SR) = 0.9063

_ D 318 13 3 4.6 2.7970E-2
o / o cp 318 14 I 5.5 2.4230E-2

/ / 318 16 4 8.6 5.0540E-2

/= / 318 171 13.5 1.4355E-1318 18 2 12.0 5.4119E-2

:i/
o _ a 318 19 i0 7.5 6.5564E-2

335 4A 1 19.1 2.4912E-I
335 4B I 19.1 2.0242E-I

/ / 335 5 I 15.6 2.2817E-1

/ 335 6 1 15.0 1.5181E-I
353 9 11 10.8 9.5000E-2

i0"2 / o / 353 10 I 5.4 3.3153E-2
353 11 6 15.9 2.0209E-I

/ z_

// ^ _ 35313 i 10.42.5 5.4375E-21"5979E-I

353 14 6 14.3 9.6044E-2
/ 353 15 11 4.2 6.0644E-2

/ 353 20 I
/ 353 21 7 4.7A2 / 1.2212E-2

8 = 300 B0 = -3.2881;
JI / B1: 17261;(sR)_: 0.0162

230 FCF i 15.0 5.3234E-2J i

op/ 238202 65 i0271E2
_// 238272 3.0 3.8128E-3

/

318 24 1 9.5 2.6364E-2

i0-3 / 335 3 I 14.2 5.6551E-2

e = 400 B0 : -4.3357;

/ BI = 2.1719; (SR)2 : 0.6942

Z_ 288 6 1 13.5 1.2798E-2
288 6 7 13.5 7.0158E-3

/ 318 13 9 4.6 1.7427E-3
o 318 14 7 5.5 1.7854E-3

318 16 9 8.2 5.4755E-3
318 17 8 12.8 1.6263E-2
318 18 6 11.3 1.2917E-2
318 19 13 7.'5 7.1757E-3
335 4A 9 20.0 2.4890E-2
335 4B 10 19.4 2.4930E-2
335 5 9 15.2 1.7796E-2

I0-4 335 6 9 15.0 1.6179E-2
353 11 11 15.7 1.8602E-2
353 13 20 12.0 1.2998E-2
353 14 11 14.3 1.4406E-2
353 15 16 4.2 1.4651E-3
353 20 26 2.5 3.6338E-4
353 21 12 4.7 3.0245E-4

0 = 50°; B0 : -4.4935;
BI : 2.0980; (SR)2 = 1.4944E-26

318 13,11 4.6 7.8881E-4

335 3 I 6 14.2 8.3943E-3

8 : 600; B0 = -2.6974;
lO-5 BI = 0.2995; (SR)2 : 4.3048E-4o0 o

335 I117 15.1 4.6836E-3Wind speed, m/s 335 6 13 15.0 4.3689E-3
0 = 70°; B0 : -4.5460;

BI = 1.8875; (SR)2 = 0.2827

318 14 12 5.5 3.6891E-4
318 16 14 8.9 2.0816E-3
318 17 12 12,3 3,7349E-3
318 18 11 10.5 5.1034E-3
318 19 17 7.5 1.8499E-3
353 11 I 16.0 3.2432E-3
353 13 16 11.7 2.9230E-3
353 14 1 14.3 3.2979E-3

Figure 20.- Second-order regression coefficient A2 versus wind speed (log-log
scale) for vertical polarization.
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B0=.½05517X 10°BI=-.457215X I0° SUM OF RESIDUQLS,=2=.IOIgGBX I0°
MISSION335.FLIGHT4A, RUN 22, WINDSPEED=Ig.7.COSINECOEFFICIENT=-.264615x tOo
MISSION335,FLIGHT5, RUN 25. WINDSPEED=I3.9.COSINECOEFFICIENT=-.237943x ID°
MISSION335.FLIGHT 6. RUN 25. WIND5PEED=I5.0.COSINECOEFFICIENT=-.ISgO4½x I0°
MISSION353,FLIGHT S. RUN I. WINDSPEED=I2.2,COSINECOEFFICIENT=-.767604X 10"I
MISSION353,FLIGHTI0.RUN II.WINDSPEED=5.4,COSINECOEFFICIENT=-.TS9296x tO"s
MISSION353.FLIGHT13.RUN 11,WINDSPEED=It.2.COSINECOEFFICIENT=-.552968x tO"_
MISSION353.FLIGHT15,RUN I. WINDSPEED=_.2.COSINECOEFFICIENT=.157894x lO"I
MISSION353.FLIGHT20, RUN II.WINDSPEED=2.5.COSINECOEFFICIENT=.I03213x IOa
MISSION353,FLIGHT21, RUN I. WINDSPEED=4.7,COSINECOEFFICIENT=.340388x I0a

.45 :

.40

.35
z 0

c
.30

Z

.25

z
z

.20
Z

.15

.I0 : ¢'

A1 .05

0

-.05

= 0

-.I0 K>

-.15

-.20

- o

1.2 5 -- <

-'30100 i01 102

Wind speed, m/s

(a) e = I0°•

Figure 21.- Second-order regression coefficient A1 versus log (Wind speed)
for horizontal polarization.
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B0=.167065x 10-2 B1=-.1335_3 x I0-z SUMOF RESIDURLSn2=,7116_7x 10-2
MISSION31B, FLIGHT13, RUN 3, HINDSPEED=4.6, COSINECOEFFICIENT=-o8086½_x 10-2
MISSION318. FLIGHT1_, RUN 1, WINDSPEED=SoS, COSINECOEFFICIENT=-.33514X 10-2
MISSION318, FLIGHT16, RUN 4, WINDSPEED=B,6, COSINECOEFFICIENT=-o461818x 104
MISSION318,FLIGHT17. RUN 1, WINDSPEED=13.S.COSINECOEFFICIENT=-.301908x 10"_
MISSION318.FLIGHT18, RUN 2, WINDSPEED=t2.0.COSINECOEFFICIENT=-.2413_9x IO-_
MISSION31B,FLIGHT15. RUN 10, WINDSPEED=7.5.COSINECOEFFICIENT=-.443721X10":
MISSION335,FLIGHTqA,RUN I, WINDSPEED=IS.I,COSINECOEFFICIENT=-.4_8265x 10"_
MISSION335.FLIGHTqB. RUN I, WINDSPEED:19.I.COSINECOEFFICIENT=-.32931x 10-_
MISSION335,FLIGHT 5, RUN I. WINDSPEED=IS.S,COSINECOEFFICIENT=.IOgI?SXI0-_
MISSION335.FLIGHT 6. RUN I. WINDSPEED=IS.O,COSINECOEFFICIENT=-.IS2076x10-:
MISSION353,FLIGHT 5, RUN 11. WINDSPEED=tO.B.COSINECOEFFICIENT=.313322x 10"_
MISSION3S3.FLIGHT10. RUN I. WINDSPEED=5.4.COSINECOEFFICIENT=.109286x 10-_
MISSION3S3,FLIGHT11, RUN S, WINDSPEED=IS.5,COSINECOEFFICIENT=-.ISO?2SX 10-I
MISSION353.FLIGHT13. RUN I. WINDSPEEO=IO.4.COSINECOEFFICIENT=-.1439_gx10"I
MISSION3S3.FLIGHT14. RUN 6. WINDSPEED=f4.3,COSINECOEFFICIENT=-.834852x IO"_
MISSION553,FLIGHT15, RUN 11, WINDSPEED:4.2.COSINECOEFFICIENT=.157039x 10-_
MISSION353,FLIGHT20. RUN I. WINDSPEED:2.5.COSINECOEFFICIENT=-.13205Sx 10-_
MISSION353,FLIGHT21, RUN 7, WINDSPEED=4.7.COSINECOEFFICIENT=-.684323X 10"2

.I0 :

.09

.08

.07

.06

.05

.04

.03 0

AI

.02 ,5

.01 K> (>

0 ¢

-.01 o

: 0

-.02 <>

- 0

-.03
¢

-.04 _
0

¢

-.05

100 lO 1 lO 2

Wind speed, m/s

(b) 0 = 20 ° .

Figure 21.- Continued.
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BO= .366517 X 10-2 B1=. 186694 X 10-' SUM OF RES lDURLS••2= .9157311 x 1D·'
MISSION 230. FLIGHTFCr, RUN 1. WIND SPEED:15.0. COSINE COEFFICIENT:-.315229 x 10-2

MISSION 238. FLIGHT 20. RUN 2. WINO SPEED= 6.5. COSINE COEFFICIENT=.622688 x 10-2

MISSION 238. FLIGHT 27. RUN 2. WIND SPEED= 3.0. COSINE COEFFICIENT=.107097 x 10-2

M!SSION 318. FLIGHT 24. RUN 1. WIND SPEED= 9.5. COSINE COEFFICIENT=.858107 x 10-2

MISSION 335. FLIGHT 3. RUN 1. WINO SPEED=14.2. COSINE COEFFICIENT=.6L15729 x 10-2
3
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BO=-.1l9657ll X 10-2 81=.875131 X ta-2 SUM OF RESlOURLS..2=.938496 x 10-~

MISSION 288. FLIGHT 6. RUN 1. WIND SPEED=13.5. COSINE COEFFICIENT=.2292 x 10-2

MISSION 288. FLIGHT 6. RUN 7. WIND SPEED=13.5. COSINE COEFFICIENT=.120S28 x ta-2

MISSION 318. FLIGHT 13. RUN 9. WIND SPEED= 1l.6. COSINE COEFFICIENT=.1l99285 X 10-5

MISSION 318. FLIGHT 14. RUN 7. WIND SPEED= 5.5. COSINE CDEFFICIENT=.983697 x ta-S

MISSION 318. FLIGHT 16. RUN 9. WIND SPEED= 8.2. COSINE COEFFICIENT=.201962 x 10-2

MISSION 318. FLIGHT 17. RUN 8. WIND SPEED=12.8. COSINE COEFFICIENT=.581798 X 10-2

MISSION 318. FLIGHT 18. RUN 6. WIND SPEED=11.3. COSINE COEFFICIENT=.411159 )( 10-2

MISSION 318. fLIGHT 19. RUN 13. WIND SPEED= 7.5. COSINE COEFFICIENT=.216115 x ta-2

MISSION 335. fLIGHT 4A. RUN 9. WIND SPEED=20.0. COSINE COEFFICIENT=.217982 )( 10-2

MISSiON 335. FLIGHT 4B. RUN 10. WIND SPEED=19.11. COSINE COEFFICIENT=.1272611 x 10-1

MISSION 335. FLIGHT 5. RUN 9. WIND SPEED=15.2. COSINE COEFFICIENT=.65622 x 10-2

MISSION 335. fLIGHT 6. RUN 9. WIND SPEED=1S.D. COSINE COEFFICIENT=.6309 X 10-2

MISSION 353. fLIGHT 11. RUN 11. WIND SPEED=15.7. COSINE COEfFICIENT=.757874 x 10-2

MISSION 353. FLIGHT 13. RUN 20. WIND SPEED=12.0. COSiNE COEFFICIENT=.40529ll x 10-2

MISSION 353. FLIGHT 111. RUN 11. WIND SPEED=14.3. COSINE COEFFICIENT=.5311718 )( 10-2

MISSION 353. FLIGHT 15. RUN 16. WIND SPEED= 4.2. COSINE COEFFICIENT=.898057 l( 10-5

MISSION 353. FLIGHT 20. RUN 26. WIND SPEED= 2.5. COSINE COEFFICIENT=.3611762 )( 10"
MISSION 353. FLIGHT 21. RUN 12. WIND SPEED= IL7. COSINE COEFFICIENT=.256576 )( 10-3

15 3

14

12

101
Wind speed, mjs

(d) e = 40°.

Figure 21. - Continued.
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B0=-.45½7½8 x 10-3 B1=.108822 x 10"_ SUMOF RESIDUALSw,2=.184467 x 10-'2
MISSION 318. FLIGHT 13, RUN 11, WIND SPEED= 4.6. COSINE COEFFICIENT=.266483 x 10-s
MISSION 335, FLIGHT 3, RUN 6, WIND SPEED=14.2, COSINE COEFFICIENT=.755004 x 10-:
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Figure 21.- Continued.
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B0=-.437888x 10-=B1=._B2638x 10-_ SUMOF RESIDUALS_,2=.382207x 10-7
MISSION335, FLIGHT4A, RUNI?, WINDSPEED=19.8,COSINECOEFFICIENT=.187675x 10"_
MISSION335, FLIGHT 5, RUN17. WINDSPEED=15.1.COSINECOEFFICIENT=.14519x 10-_
MISSION335. FLIGHT 6, RUN13, WINDSPEEO=15.O,COSINECOEFFICIENT=.116155x 10-e
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Figure 21.- Continued.
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B0=-.1322_5 x tO-= B1=.165481 x tO-= SUMOF RESIDUALS-=2=.125_I2 x tO-6
MISSION 318, FLIGHT l_. RUN 12. WIND SPEED=5.5. COSINE COEFFICIENT=.502686 x 10-_
MISSION 318. FLIGHT 16, RUN 1½, WIND SPEED: 8.5. COSINE COEFFICIENT=.867554 x tO"_
MISSION 318, FLIGHT 17, RUN 12, HIND SPEED=I2.3, COSINE COEFFICIENT=.558835x 10.3
MISSION 318, FLIGHT 18. RUN 11. HIND SPEED=tO.S, COSINE COEFFICIENT=.I_q335x 10"s
MISSION 353, FLIGHT 11. RUN 1, HIND SPEED:16.O. COSINE COEFFICIENT=.78835_X 10-_
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Figure 21.- Concluded.
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B0=._825 x 100BI=-.527588 x I0° SUMOFRESIDURLS_2=.10_20_x lO°
MISSION335,FLIGHT4A. RUN 22. WINDSPEED=I_.?oCOSINECOEFFICIENT=-.28_321x I0°
MISSION335,FLIGHT 5, RUN 25. WINDSPEED=I3._oCOSINECOEFFICIENT=-.28845_X i0°
MISSION335,FLIGHT 6. RUN 25, WINDSPEED=I5.O.COSINECOEFFICIENT=-.12BI39x10o
MISSION353.FLIGHT 9, RUN I, WINDSPEED=J2.2,COSINECOEFFICIENT=-.SSB5_x 10-_
MISSION353.FLIGHT10, RUN 11. WINDSPEED=5._,COSINECOEFFICIENT=.I3BO41x I0°
MISSION353,FLIGHT13, RUN 11, WINDSPEED=It.2,COSINECOEFFICIENT=-._3BT?x 10"_
MISSION353,FLIGHT15, RUN I, WINDSPEED=4.2,COSINECOEFFICIENT=.619?58x 10-:
MISSION353,FLIGHT20, RUN 11, WINDSPEED=2.5,COSINECOEFFICIENT=.?36063x 10":
MISSION353,FLIGHT21o RUN I, WINDSPEED=4.7,COSINECOEFFICIENT=.316DB9x IDa
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Figure 22.- Second-order regression coefficient AI versus
log (Wind speed) for vertical polarization.
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B0=.254113 x 10-' BI=-.508½42 x 10-_ SUMOF RESIDUALS=-2=.106488 x 10-L
MISSION 318, FLIGHT 13, RUN 3, WIND SPEED= 4.6. COSINE COEFFIC[ENT=-.S04734 x 10-2
MISSION 318, FLIGHT 14, RUN 1, WIND SPEED= S.S, COSINE COEFFICIENT=-.lO5874 x 10-_
MISSION 318, FLIGHT 16, RUN 4, WIND SPEED= 8.6, COSINE DOEFFICIENT=-.461303 x 10-_
MISSION 318, FLIGHT 17, RUN 1, WIND SPEED=13.5. COSINE COEFFICIENT=-.501188 x 10"t
MISSION 318. FLIGHT 18, RUN 2, WIND SPEED=I2.O, COSINE COEFFICIENT=-.28146 x 10-t
MISSION 318. FLIGHT lS, RUN 10, WIND SPEED=7.5, COSINE COEFFICIENT=-.59275 x 10-z
MISSION 335, FLIGHT4A, RUN I. WIND SPEED=19.1, COSINE COEFFICIENT=-.241912 x 10"1
MISSION 335, FLIGHT4B. RUN 1. WIND SPEED=19.1. COSINE COEFFICIENT=-.8O3014 x 10-_
MISSION 335, FLIGHT 5, RUN 1. WIND SPEED=15.5, COSINE DOEFFICIENT=-.778731 x 10-2
MISSION 335, FLIGHT 6, RUN 1, WIND SPEED=f5.0, COSINE COEFFICIENT=-.362037 x 10"1
MISSION 353, FLIGHT 9. RUN 11. WIND SPEED=10.8. COSINE COEFFICIENT=.291152 x 10"_
MISSION 353, FLIGHT 10, RUN 1, WIND SPEED=5.4, COSINE DOEFFICIENT=.I48853 x lO -_
MISSION 353, FLIGHT 11, RUN 6. WIND SPEED=I5.5, COSINE COEFFICIENT=-.454885 x 10-_
MISSION 353, FLIGHT 13, RUN 1. WIND SPEED=IO.4. COSINE COEFFIDIENT=-.26601 x 10"L
MISSION 353. FLIGHT 14, RUN 6, WIND SPEED=14.3. COSINE COEFFICIENT=-.251775 x 10-t
MISSION 353. FLIGHT 15, RUN 11, WIND SPEED= 4.2, COSINE COEFFICIENT=.203669 x lO-_
MISSION 353, FLIGHT 20. RUN 1. WIND SPEED= 2.5, COSINE COEFFICIENT=-.20129 x 10"1
MISSION 353, FLIGHT 21, RUN 7, WIND SPEED=4.7. COSINE COEFFICIENT=-.746688 x 10-2
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Figure 22.- Continued.
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B0=.100102 X 10-I B1=-.58276½ x 10-2 SUMOF RESIDUALS_m2=.153856 X 10-3
MISSION 230. FLIGHTFC£,RUN 1, WIND SPEED=IS.D. COSINE COEFFICIENT=-.562121 x 10-_
MISSION 238. FLIGHT 20. RUN 2. WIND SPEED=6.5. COSINE COEFFICIENT=.346218 X 10-2
MISSION 238. FLIGHT 27. RUN Q. WIND SPEED=3.0. COSINE COEFFICIENT=.175467 x 10-2
MISSION 318. FLIGHT 24. RUN 1. WIND SPEED=5.5. COSINE COEFFICIENT=.1068_6 x 10-I
MISSION 335. FLIGHT 3. RUN 1. WIND SPEED=14.2. COSINE COEFFICIENT=-.543822 x 10-2
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Figure 22.- Continued.
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80=-.463606 x 10-2 81=.787366 x 10-2 SUMOF RESIDUgLS--2=.I56214 × tO-3
MISSION 288. FLIGHT 6, RUN 1, WIND SPEED=13.5, COSINE COEFFICIENT=-.666836 x 10-3
MISSION 288, FLIGHT 6, RUN 7. WIND SPEED=13,5, COSINE COEFFICIENT=.I36361 x 10-3
MISSION 318. FLIGHT 13. RUN 9. WIND SPEED= 4.6, COSINE COEFFICIENT=.I02811 x 10-_
MISSION 318, FLIGHT 14. RUN 7. WIND SPEED= 5.5. COSINE COEFFICIENT=.757666 x 10-:
MISSION 318. FLIGHT 16, RUN 5, RIND SPEED= 8.2. COSINE COEFFICIENT=.146178 x 10-2
MISSION 318, FLIGHT 17. RUN 8. WIND SPEED=12.8. COSINE COEFFICIENT:.427268 x 10-2
MISSIDN 318. FLIGHT 18. RUN 6, WIND SPEED=ll.3, COSINE COEFFICIENT=.482214 x 10-2
MISSION 318. FLIGHT 15. RUN 13. WIND SPEED=7.5, COSINE COEFFICIENT=.tO3665 x 10-2
MISSION 335, FLIGHT qA. RUN 5. WIND SPEED=20.O. COSINE COEFFICIENT=.238014 x tO':
MISSION 335. FLIGHT 4B. RUN 10, WIND SPEED=IS.4. COSINE COEFFICIENT=.t37543 x 10-t
MISSION 335. FLIGHT 5, RUN 3, WIND SPEED=I5.2, COSINE COEFFICIENT=.544855 x 10-2
MISSION 335. FLIGHT 6, RUN 5. WIND SPEED:15.0. COSINE COEFFICIENT=.62249 x 10-=
MISSION 353. FLIGHT II. RUN 11. WIND SPEED=15,7. COSINE COEFFICIENT=.707484 x 10-=
MISSION 353, FLIGHT 13. RUN 20. WIND SPEED=12.0. COSINE COEFFICIENT=,42024S x 10-2
MISSION 353, FLIGHT 14. RUN 11. WIND SPEED=14.3. COSINE COEFFICIENT=.53882S x 10-2
MISSION 353. FLIGHT 15. RUN 16. WIND SPEED=4.2. COSINE COEFFICIENT=,S35539 x 10.3
MISSION 353. FLIGHT 20, RUN 26. WIND SPEED=2.5, COSINE COEFFICIENT=.34435 x 10-3
MISSION 353. FLIGHT 21. RUN 12. WIND SPEED=4.7, COSINE COEFFICIENT=.301691 x 10"s
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Figure 22.- Continued.
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80=.120039x ]0"2 81=-o130302x 10"2 SUNOFRESIDURLS,-2=.255787x 10-3_
MISSION318, FLIGHT13. RUN11. WINDSPEED=4.6, COSINECOEFFICIENT=.337407x lO"3
MISSION335. FLIGHT 3. RUN 6. WINDSPEED=14.2.COSINECOEFFICIENT=-.300465X 10"3
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Figure 22.- Continued.
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BO=-.lO8101x I0-_B1=.115308x I0-_SUMOF RESIDURLS-m2=.2D_862x lO-_
MISSION335. FLIGHThA. RUN17, WINDSPEED=lg.8.COSINECOEFFICIENT=._21315x 10-2
MISSION335, FLIGHT 5. RUN17. WINDSPEED=15.I,COSINECOEFFICIENT=.286552x 10-2
MISSION335. FLIGHT 6, RUN13. WINDSPEED=I5.O.COSINECOEFFICIENT=.28118_x 10-2
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Figure 22.- Continued.
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BO:-.qSS6_t x tO-2 8l=.553797 x tO-_ SUMOF RESIDUQLS_,2=.StTq83 x tO°_
MISSION 318. FLIGHT lq. RUN 12. WIND SPEED=5.5. COSINE COEFFICIENT=.716825 x 10"_
MISSION 318. FLIGHT 16. RUN lq. WIND SPEED=8.5. COSINE COEFFICIENT=-.623557 x 10-3
MISSION 318. FLIGHT 17. RUN 12. WIND SPEED=12.3. COSINE COEFFICIENT=.lq2_5 xlO -2
MISSION 318. FLIGHT 18. RUN 11. WIND SPEED=IO.5. COSINE COEFFIOIENT=-.85572_ x 10"_
MISSION 318. FLIGHT 19. RUN 17. WIND SPEED=9.5. COSINE COEFFICIENT=.288q2_ x 10-_
MISSION 353. FLIGHT 11. RUN 1. WIND SPEED=IT.O. COSINE COEFFICIENT=.22q104 x 10-2
MISSION 353. FLIGHT 13. RUN 16. WIND SPEED=It.7. COSINE COEFFICIENT=.t63459 x 10-2
MISSION 353. FLIGHT 1_. RUN 1. WIND SPEED=lq.3. COSINE COEFFICIENT=.186575 x IO-_
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Figure 22.- Concluded.
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