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1.0 INTRODUCTION

The effects of tillage on ground preparation have been observed
for many years. Porcello and Rendleman! first mentioned this
effect in analyses of imagery taken over a Garden City, Kansas
agricultural test site in 1972.

The effects of tillage were further 1nves:igated by Ulaby and
Batlivala in 19752 and Ulaby and Bare in 1978°. These studies
used the Garden City, Kansas imagery previously mentioned and data
taken by a ground scatterometer system. The major conclusiom of
these studies was that tillage effect could be quite large (10 dB)
below 4 GHz, but could vary with crop type, crop height, radar
frequency and incidence angle.

Analysis of airborne scatterometer data taken as a part of the
NASA/JSC sponsored Agriculture Soil Moisture Experiment (ASME) in
1978 indicated strong tillage or row effects. The observed magni-
tude of this effect, 8 dB at 13.3 GHz to 20 dB at 1.6 GHz, and the
results of the previous referenced studies established a strong
case for a detailed experiment to study the effects of tillage on

bare fields, without the variables caused by vegetation and moisture.

A preliminary set of data was gathered over a simulated test site in
New Mexico in late 1978. After analysis, the results of this experi-
wment were presented to the ASME team members in early 1979. The team
recommended that the experiment be expanded to include different row

spacings so a parametric study could be performed. This paper will
present the results of data gathered over two simulated field con-
figurations in late 1979.

2.0 EXPERIMENT DESCRIPTION
As stated in the introduction, the object of the experiment was to

study the effects of tillage and row spacing on radar backscatter
without the variables of moisture and vegetation. To accomplish

this, a test site had to be selected in an area where there was mini-
mal rainfall and sparse vegetation. Also, a 50- to 100-acre area had

to be made available for controlled test plots.

Agfeements were made with the U.S. Department of Agriculture to pre-
pare test plots on the Jornada Experimental Station near Las Cruces,

New Mexico. This station is located in an arid area with sparse
vegetation and an annual rainfall of 12 inches or less. The soil
however, is representative of that found in the central United
States.
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Two adjacent test plots were prepared as shown in Figure 1. Each
plot was 2,500 feet long and 500 feet wide. Simulated rows were
plowed across the 2,500-foot dimension on one plot and along the
2,500-foot dimension on the other plot.

Radar backscatter data was gathered by two means. Ground data was
gathered by a crane-mounted multifrequency ground scatterometer
system. The characteristics of this system are given in Table I.
Locations of ground scatterometer data acquisition are shown in
Figure 1.

Airborne scatterometer data was gathered using the NASA/JSC C-130
Earth Resources Aircraft. This aircraft carries multiple frequency
scatterometer systems with characteristics as described in Table II.
The airborne scatterometer data was gathered by multiple flights
back and forth across the 2,500-foot length of the test plots.

To establish the electrical and physical characteristics of the
fields at the times of radar data acquisition, soil samples and
surface profile measurements were obtained. (See Figure 1.)

Soil moisture for (0-2) centimeter and (2-5) centimeter depths was
cbtained from 36 locations in the fields.

The ground scatterometer system was used to acquire radar data for
the initial field configuration. Due to the nature of ground
scatterometer system data acquisition limitations, several days
vere required before and after an aircraft flight to obtain emough
samples for the data to be meaningful. Only vertically-polarized
data was gathered for the initial field configurationm.

The major part of the radar data used in this investigation was
acquired using the C-130 aircraft scatterometer systems. Two data
acquisition flights were conducted, the first on November 16, 1979
and the second on December 11, 1979,

Between these two flights the test-plots configuration was changed
as shown in Figure 2. Although it was desired to only have differ-
ences in the row-height direction between the measurement times,
there was some smoothing of the small-scale roughness evident. The
80il moisture remained essentially constant.

Each flight obtained about 20 seconds of radar data for each field
at each polarization. In order to determine if the data from the
entire field could be averaged, a method was devised to compare the
statistics of the data from the fields with those from a reasonably
homogeneous scene using the same number of data samples. Some of
the statistical data is presented in Table III and Figures 3 through
6.




3.0 RADAR DATA ANALYSES

Data analysis consisted of computation of the mean values of sigma
gero for incidence angles over the range of 5 - 50 degrees from
aircraft data acquired on November 16, 1979 and December 11, 1979
respectively. This data is presented in Tables IV and V.

For purposes of evaluating the changes in field configuration that
were made between November 16, 1979 and December 11, 1979, the

along-row and cross-row data were differenced to provide a plot of
delta sigma zero (A0,) or modulation function |M|. This technique
provides an easy means of evaluating changes due to the row struc-
ture change. These results are presented in Figures 7 through 10.

Finally, the ground scatterometer data (Table VI) which was acquired
over 8 period of November 14 through November 18, 1979, was differ-
enced and compared to the aircraft data taken on November 16, 1979,
(Figurell). No comparison of the aircraft data taken on December 11,
1979 could be made as no corresponding ground data was taken.

Perhaps a few words about the problems of relating ground scatterom—
éter data to aircraft scatterometer data are in order. There are
many variables that must be considered when one tries to relate the
two data sets.

Pirst there is the problem of difierences in the basic calibraton of
the two systems. Each is calibrated by a different method and no
technique for c¢ross-checking the two methods has been devised.

Second, there are the interrelated problems of spatial coverage,
number of statistically independent samples, measurement time, time
for measurement and scene variance. To gather enough statistically
independent samples, the ground system must be physically moved to
another location. This increases the measurement time, which means
the scene can change during the period the measurements are beiug
taken., Lastly, the scene may have natural variances which can
effect the data. For instance, data taken on the edge of a field
may not be representative of data taken in the center of a field.

For these reasons, the ground scatterometer data was used more for
verification of trends rather than comparative sigma zero analysis.
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4.0 DISCUSSION OF ANALYSIS RESULTS

In comparing the along-row data taken for both dates, it appears
that the small-scale roughness has decreased slightly (Figure 2),
which should be expected due to weathering and the deliberate
smoothing of the rows. In addition, small differences in the

soil moisture, from four percent to five percent, occurred between
the measurement dates.

The major differences in the data can be seen in the Modulation
Function Curves shown in Figures 7 through 10. The location of

the peaks of the modulation functions for November 16, 1979 occur
at 25 degrees while their peaks occur at 20 degrees for December 12,
1979. This shift in the peak response corresponds to the measured
average row slope change from 26 degrees to 17 degrees. Figures 7
and 9 provide an indication of the frequency sensitivity of the
modulation function for bare fields. For the type of field prepa-
ration observed, the magnitude of |M| ranged from S dB for 13.3 GHz
VV to greater than 18 dB for 1.6 GHz VV.

The magnitudes of |M| for either linear polarization (HH or VV) at
4.75 GHz were greater than 12 dB.

Figure 1l is a comparison of the results obtained with the aircraft
and ground scatterometer systems for the initial field conditioms.

The same trends are noted in the data from either system in that

IHI peaks at near 25 degrees, the magnitude is frequency-dependent
and the shapes of the curves are frequency-independent. The lack

of a distinct peak at 25 degrees in the ground data can be attrib-
uted to the fact that the ground system only gathers data every

ten degrees. In addition, the results show that the method of
acquisition of the radar data does not effect the phenomenon observed.

5.0 REPRESENTATIVE MODELS

Several radar backscatter models*’®’® applicable to rough surfaces
were examined to determine the one which is most applicable to

this experiment. The Facet Model, proposed by Khamsi, Fung, and
Ulaby’, provided scene descriptors most applicable for a comparison
with the radar data obtained.

This Facet Model describes the scene as a collection of facets of
different sizes with Gaussian size and slope distributions. The
facets are categorized in terms of their dimensions (L) relative
to the observing radar wavelength (A) as follows:




Large Facets: L>
Small Facets: L <0.4 A
‘Medium Facets: A > L >0.4 )\

The scene parameters that drive the model response are the di-
electric constant, the facet size standard deviation (SL), slope
standard deviation in the x direction (S ) and slope standard de-
viation in the y direction (S ).

The radar return is defined as the sum of the radar returns due
to each facet size. This can be written as:

Cyp (0) = o, ) + oy ) + Cog @) (1)
where: '
oy, (6) return due to large facets
'°°H (8) return due to medium facets
- Tog (6) return to small facets.

Near normal incidence, the major part cof the return is due to
large facets but at larger incidenze angles, the medium facets

are the major contributor for HH pclarization and the small facets
are the major contributor for VV poiarization.

The look direction modulation function [M| as defined by Ulaby and
Bare® is:

HdB - Uol (dB) - Oo” (dB) (2)

where:

a{l (dB) and 99| (dB) are measured with the radar

looking perpendicular and parallel to the row direction, respective-
ly. Since the model deals only with the slope distributions about

a zero mean slope and the scenes that produce the modulation function
have in addition to the zero mean slope distribution at nadir,
another slope distribution at the normal incidence to the row slopes,
some modifications to the model are needed. In taking a simple
approach we have assumed that the slope distribution at the normal
incidence to the mean row slope and the nadir slope distributions

are the same.
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In addition, it is assumed that the large facet returns from each
of the two slope distributions combined independently. Thua equa-
tion (1) can be expressed as:

14

Gy (8) = Ooy, (6 near 0°) + Top, (0 near 6.) + 0oy + Tog

3)
vhere:
Cop, (0 near 0°) - return due to large facets
with wean slope zero
Os;, (0 near 0‘) - return due to large facets
with mean slope = tanO'
Now, combining (2) and (3) we get:
M(dB) = Oop, (6 near e‘) : (4)

which implies that the modulation function is a description of the
slope distributions Sx and Sy of the scene.

Assuming that the simplifications previously defined are valid, an
attempt was made to compare the Facet Model with measured data.
Unfortunately, the data given in Reference 7 was derived at a fre-
quency of 9 GHz. If an adequate computer program had been available,
sigma zero values corresponding to the test plots could have been
derived for each frequency. Since the intent of this effort was to
show only that the model did indeed predict the row effects, it was
considered acceptable to compare the measured data to predicted data
at 9 GHz.

To obtain a prediction of the radar backscatter coefficient using

the described model, the statistical descriptors of the roughness,

the mean slope of the rows, the distributions cf the slopes and the
soil moisture at the test plots were required. The following was
obtained from the November 16, 1979 data flight, as shown in Figure 2.

Soil moisture - 4%

Mean slope of rows - 26.9°
- -Small scale roughness - 1 cm

Large scale roughness - 9 cm

G e So s i Bt 2 g o
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Assuning the row structure can be represented by a sinusoid, the
standard deviation in the x direction (S‘) is approximately 0.8.

A value of standard deviation in the y direction of 0.1 is assumed to

be reasonable. From the values of small scale and large scale rms *
roughness, a value for the standard deviation of the facet's lengths

for the total distrihution is approximately 3.14 cm.

Applying these test-plot parameters to the Facet Model data, Figures
27 through 31 of Reference 7 were used to derive 9 GHz sigma zero (g,)
and modulation function [M| data given in Table VII.

To make a comparison of measured and predicted data, certain criteria
of roughness distribution (small, medium, and large) had to be met in
the measured data set selected for comparison. Table VIII shows the
measured statistical roughness at the Jornada Test Plots and the selec-
tion criteria for all four frequencies. ‘

From Table VIII it can be seen that only the 4.75 GHz data set has an
allowable facet size spread which matches the criteria used to derive
the 9 GHz data.

A comparison of the values of the modulation function derived from the
model at 9 GHz and those obtained from the aircraft 4.75 GHz VV scat-
terometer radar data, is shown in Figure 12. )

= _ 6.0 EFFECT OF ASPECT ANGLE ON THE
SIGMA ZERO OF ACROSS ROW VIEWING

Variations in radar scattering coefficient due to other than orthogo-
nal viewing of row structures (aspect angle) were noted in several of
the aircraft data sets. Figure 13 is a two-frequency time history of
sigma zero at 20 degrees over & cross-plowed test plot. Also plotted
are variations of the viewing angle from orthogonal caused by aircraft
heading variations. This figure illustrates the sensitivity of sigma
" zero to aspect angle for an ircidence angle of 20 degrees. Both sigma
zero time histories shown have peaks at orthogonal viewing and lower
values at the maximum aspect angle (3.5 degrees) encountered during
this run.

. The observing radars have different antenna beamwidths, eight degrees
for the 1.6 GHz system and four degrees for the 4.75 GHz system. This
difference is reflected in less sensitivity for the 1.6 GHz system to
aspect-angle change when viewing the same scene. In this case, a 3.5
degree change in aspect angle gave a 3 dB change in the 1.6 GHz data
and a 6 dB change in the 4.75 data.




7.0 CONCLUSIONS

Several conclusions were drawvn from this study. The most significant
are as follows:

1. Row direction is a significant contributor to radar
backscatter from cropland and must be considered when
making radar measurements over bare or sparsely vegetated
fields.

2. While the effect decreases with increasing frequency,
it 1s still large (5 dB) at 13.3 GHsz. .

3. Row effects are independent of lirear polarization.

4. The row effect phenomena is defineable by an existing
model (Facet Model, Peference 7).

5. There is a strong aspect-angle sengitivity which is a
function of the scene and radar system parameters.
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_ TABLE I.~ NASA/JSC GROUND SCATTEROMETER SYSTEM PARAMETERS

PARAMETERS

Prequency (GHz) (fc)

Polarization

Along~Track Beamwidth
Cross-Track Beamwidth
Incidence Angles

Bandwidth Sweep

Integration Time
Signal Bandwidth {(Hz)

~ (6= 30°)

— < L
13.3 4.75 1.6
w VV,HH, VV,HH
Cross Cross
7.0° 3_.0‘ . 8.4°%
8.0° 2.6° 7.7°
10°-60° 10°-60°  10°-60°

4 c:tSOO MHz fc:tSOO Miz £c2500 MHz

1/300 sec

- 2975

1/300 sec 1/300 sec

1150 3700

T-1




_ TABLE I.— NASA/JSC GROUND SCATTEROMETER SYSTEM PARAMETERS

PARAMETERS u_ ¢ L
Frequeacy (GHz) (fc) 13.3 4.75 1.6
Polarization w VYV, HH, vV, HH

_ Cross Cross
Along-Track Beamwidth 7.0 3.0° 8.4%
Cross-Track Beanwidth 8.0° 2.6° 7.7;
Incidence Angles 10°-60° 10°-60°  10°-60°

Bandwidth Sweep

Integration Time
Signal Bandwidth (Hz)

~ (8= 30%

f £500 MHz f 500 MHz f +500 MHz
c c ¢

1/300 sec 1/300 sec

- 2975 1150

1/300 sec

3700

ORIGINAL PAGE IS
OF POOR QUALITY

T-1A
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TABLE II.— NASA/JSC C-130 AIRCRAFT SCATTEROMETER SYSTEMS PARAMETERS

.

PARAMETERS K c L
Frequency (GHz) 13.3 4.75 1.6
Polarization w VV or HH VV or HH

. ~ and and
Cross Cross
Along-Track Resolution 120 frc. 120 fc. 120 ft.
Cross-Track Beamwidth 2.5° 4° 8°
Incidence Angles (°) 5-50 5-50 5-590
Nominal Bandwidth (Hz)
(0 = 30° Vel = 150 kts) 400 150 50
Nominal Integration Time
per Measurement (sec) 0.16 0.32 0.64
Number of Measurements _
Averaged per Second 6 3 1.5
Yrecision of Measurement
per Second of +0.36 +0.57 +1.0
Spatial Data (dB) -0.38 -0.62 -1.1
(6 = 30°)

ORIGINAL PAGE 13
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TABLE II1.— 90-PERCENT CONFIDENCE INTERVAL (dB) FOR AIRCRAFT SCATTEROMETER DATA

1

Row

Freq. | Polari- Incidence Angle (degrees)

GHz zation | Direction S 10 15 l 20 25 30 35 40 45 50
13.3 v Along 3.8 1.8 1.4 1.6 1.6 2.5 2.4 1.8 2.6 2.4
13.3 vy Across 2.4 1.3 1.2 1.8 2.1 2.3 2.5 1.3 2.1 2.3
4.75 w Along 3.7 1.6 2.0 2.5 2.7° 2.1 3.0 1.7. 3.4 2.8
4.75 vy Across 2.4 1.5 1.8 1.5 3.1 3.1 2.3 1.9 2.2 3.2
4.75 HH Along 3.0 2.0 1.7 1.8 2.3 2.0 2.2 2.1 2.9 4.2
$.75 HH Across 2.7 3.2 3.7 4.3 3.0 4.1 3.0 2.0 2.0 4.0
1.6 v Along 3.0 1.5 2.4 2.2 2.1 2.2 3.3 2.6 3.2 4.2
1.6 vV Across 3.9 2.8 2.2 2.3 2.6 2.8 3.8 3.2 4.6 5.6
1.6 HH Along 2.8 2.8 1.8 2.7 2.2 3.00 2.7 2.6 2.2 3.1
1.6 HH Across 4.5 3.4 3.1 2.6 4.1 4.2 4.2 4.2 3.2

3.3

.1 39Vd TVNIOWO

ALVND ¥00d 40

T —



TABLE 1V.— MEAN SIGMA ZERO (dB) FOR 13.3'GHz VV, 4.75 GHz VV and HH and
(Flight Date November 16, 1979)

1.6 GHz VV and HH

$1 39vd TWNISIO

ALNVNO ¥00d 10

Incidence Angle (degrees)
Freq. Polari- Row
Gz zation  Direction s | 10 [ 15 | 20 | 25 | 30 [ 35 | 40 | 45 | 0
13.3 w Along -2.6 -6.1 -8.0 -9.6 =-10.3 -10.8 -11.8 -12.5 -13.1 -13.5
13-3 W ACI.‘OIS -102 "304 - 4.‘. - 5.0 - 4.7 - 6.2 - 9.1 "'10.6 -1107 -120‘
M (dB) +1.4 +2.7 +3.6 +4.6 + 5,6 +4,6 +2,7 +1.9 +1.4 +1.1
‘0.75 v Alons : +4.2 -905 "12.4 "1“02 "15-8 "17 .l. "18.8 -2006 -2009 -2203
4.75 \'2'} Across +4.8 -3.0 ~-3.6 -3.0 -2,2 -~5,5 -10.9 -17.1 -19.6 =~22.7
4.75 HH Acros‘ -1-5 ;'508 - 7'6 - 709 - 7.8 -10-9 '1505 "'18.0 "20.0 "2?-00
M (dB) +3.5 +46.2 + 8.0 +9.3 +410.9 + 8.9 +5.3 +3.4 +1.9 + 0.6
1.6 W Actoss +3o6 - 2'0 - 2-7 - 2.0 - 3-0 - 6-5 - 7.8 -1307 -1803 -1905
M (dB) +8.3 4+ 9.0 +12.8 +16.4 +18.4 +1.5.8‘ +13.8 + 9.7 + 6.5 + 5.0 ,
1.6 HH Along -9.8 -11.7 -~14.8 -16.4 -18.6 -20.8 -20.9 -~-21.0 -25.0 -25.8
1-6 HH AC!’OSS +2-1 - 0.5 hd 1.0 - 0.5 o 1-6 - 5.8 - 8-5 "1405 "1800 “21-4




TABLE V,— MEAN SIGMA ZERO (dB) FOR 13.3 GHz VV, 4.75 VV & HH, 1.6 GHz VV & HH
(Flight Date December 11, 1979)

Freq. Polari- Row ' Incidence Angle (degrees)

GHz zation Direction 5 - 10 15 20 25 30 35 40 45 50

13.3 w Along -4.4 -6.9 -8.7 -10.7 -11.4 -12.2 =-13.,2 -14.2 -15.0 -~16.1

13.3 v Across -2.0 -3.2 ~4.4 -5,7 -7.0 -8.2 -9.5 -11.2 -12.4 -13.1
M (dB) +2.4 +3.7 +4.3 45.0 +4.4 +4.0 +3.7 +3.0 +2.6 +2.4
M (dB) +5.8 +12.1 +13.3 +13.9 +13.4 +10.5 +5.6 +4.6 +4.6 +2.4

4.75 HH Along -8.6 -15.2 -19.5 -20.8 -21.8 -22.4 -24.5 =~25.7 -26.7 -25.1

4075 ACIOBS -300 -600 -7 00 -7.4 --' o6 -903 "13.4 -1800 -1902 -21.3

RS M (dB) +45.6  +49.2 +12.5 +13.4 +14.2 +13.1 +11.1 +7.7 +4.8 +4.4
o .
§ —f; 1.6 w Mong -2.1 -7n5 "16.0 -19n5 "2006 -2009 -2105 -22.6 -2‘00 -2408
s Z M (dB) +6.46  49.0 +11.5 +14.1 +11.4 +B.8 +7.2 +46.3 +6.3 45.4
F
3 1.6 HH Along  -6.0 -12.4 -14.2 -18.2 =18.5 =23.4 =-23.4 =-26.1 =-27.4 =-28.1
1-6 HH ACI.’OSS M.6 +2¢5 +0.8 -304 -3u6 -903 -1000 -1401 -18.7 -22.6

M (dB) +10.6 +14.9 +15.0 +14.8 +14.9 +14.1 +13.4 +12.0 +8.7 +45.5

U U - SiTeR .
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GROUND SCATTEROMETER (VERTICAL POLARIZATION)

TABLE VI.— MEAN SIGMA ZERO (dB) FOR 13.3 GHz, 4.75 GHz, and 1.6 GHz

Incidence Angle (degrees)

Frequency : Row
(GHz) ‘Dates Direction 10 15 20 30 40 50 60
11/14/79
11/16/79- /
13.3 11/18/79 Across -2,6 <-3.6 ~4,7 =4.5 -8.7 ~7.4 -9.0
M (dB) +3.6 +3.8 +1.8 +3/4 -0.2 +2.3 + 3.5
4.75 iiﬁ’;%g' Along -4.9 -7.6 -8.9 -10.1 -11.7 -13.6 ~-17.0
11/16/79~
11/14/79, -
11/16/79- < '
M (dB) +9.0 +13.9 +16.3 +7.3 +3.4 + 2.1

+17.8




TABLE VII.— VALUES OF MEAN SIGMA ZERO (dB) AT 9 GHz VV DERIVED FROM
FIGURES 27 through 31 of REFERENCE 7

S1 Incidence Angle (degrees)
ope Row
Variables  Direction 5 10 | 15 20 25 30 35 | 40 | 45 50
CASE 1 Along 0 -3.0 -7.6 -13.0 -14.6 -16.0 -16.7 -17.7 -18.1 ~18.3
S, =1 Across -6.8 -2.4 +40.2 40.2 0 -3.8 -9.3 -18.1 -18.3
S = 0.1
y M (dB) 0 +3.8 45.2 +13.2 +16.7 +16.0 +12.9 <+8.4 O 0
CASE II '
S =1 Along -2.1 =-3.8 -7.0 -10.4 -14.6 -16.0 -16.7 -17.8 -18.0 -18.4
s: - 0.15 ACI'OBS -109 "2:7 -2.9 -203 -108 -2.8 "1.07 -8.’0 -1205 _1507
M (dB) 40.2  +1.1 +4.1 +48.1 +12.8 +13.2 +12.0 +9.4 +5.5 +2.7
M (dB) 40.1  +2.6 +4.7

+11.4 415.2 +14.8 +12.5 +8.9 +3.6 +1.6

N ¥00d 40
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TABLE VIII1.— FACET SIZE SELECTION CRITERIA

Facet (R) Jornada 13.3 GHz 9.0 GHz* 4.75 GHz 1.6 GRz
Size

Large (cm) L =9 .z_> 2.25 L > 3.3 ' 2> 6.3 £ > 18.75
Medium (cm) £ =3 | 0.9<8<2.25 | 1.33<2<3.3 | - 2.5<2<6.3 | 7.5<R<18.75
Small (cm) L =1 £ < 0,9 2<1.3 £ < 2.5 £ <17.5

*Derived data

81 39vd TNIDNo
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Figure 1.~ Ground scatterometer and soil sample locationms.
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Figure 3.— Mean sigma zero and 90 percent confidence interval versus angle of
incidence.
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Figure 4.— Mean sigma zero and 90 percent confidence interval versus angle of
incidence,
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Figure 5.— Mean sigma zero and 90 percent confidence interval versus angle of
incidence,.
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Figure 6.— Mean sigma zero and 90 percent confidence interval versus angle of
incidence.
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Figure 8 .— Comparison of angular response of the modulation function of a

bare field for two frequencies.
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Figure 9 .— Comparison of angular response of the modulation function of a

(dB)
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Figure 10.— Comparison of angular response of the modulation function of a
bare field for two frequencies.
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Figure 11,— Comparison of aircraft and ground acquired angular response.
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Figure 12~ Comparison of the predicted values of the angular response of the
modulation function.
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Figure 13.— Time history of 20° incidence angle (4.75 GHz and 1.6 GHz

sigma zero) plotted with Aspect Angle. -

F-13




	GeneralDisclaimer.pdf
	1982024922.pdf
	0007A02.pdf
	0007A03.pdf
	0007A04.pdf
	0007A05.pdf
	0007A06.pdf
	0007A07.pdf
	0007A08.pdf
	0007A09.pdf
	0007A10.pdf
	0007A11.pdf
	0007A12.pdf
	0007A13.pdf
	0007A14.pdf
	0007B01.pdf
	0007B02.pdf
	0007B03.pdf
	0007B04.pdf
	0007B05.pdf
	0007B06.pdf
	0007B07.pdf
	0007B08.pdf
	0007B09.pdf
	0007B10.pdf
	0007B11.pdf
	0007B12.pdf
	0007B13.pdf
	0007B14.pdf
	0007C01.pdf
	0007C02.pdf
	0007C03.pdf
	0007C04.pdf
	0007C05.pdf
	0007C06.pdf
	0007C07.pdf


