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ABSTRACT

This report presents a ''snapshot" of the work completed to
date towards evaluating the brightness temperature data
produced by the SMMR final Antenna Pattern Correction (APC)
algorittm. As the algoritlm evolves, further evaluation will
be performed. The current evaluation consists of 1) a direct
comparison of the outputs of the final and interim APC algorithms,
and 2) an analysis of a possible relationship between observed
cross~track gradients in the interim brightness temperatures
and a previously noted asymmetry in the antenna temperature
data. The results obtained from these two investigations are
the subject of this report.
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1.0

2.0

SUMMARY

This report presents a "snapshot" of the work completed to date toward:
evaluating the brightness temperature data produced by the SMMR final
Antenna Pattern Correction (APC) algorithm. As the algorithm evolves,
further evaluation will be performed. The current evaluation consists
of 1) a direct comparison of the outputs of the final and interim APC
algorithms, and 2) an analysis of a possible relationship between
observed cross—track gradients in the interim brightness temperatures

(Tg) and a previously noted asymmetry in the antenna temperature (TaA)
data.

The more important’ conclusions of the study are:

(1 As expected, the final APC algorithm appears to diminish sidelobe
effects caused by land masses adjacent to the SMMR swath. As
also expected, the cells immediately adjacent to land still con-
tain sidelobe contamination.

(2) The brightness temperatures produced by the final APC are often
significantly lower than corresponding values produced by the
interim APC. This bias is different for each SMMR chsannel and
varies both with scan position and the mean brightness tempera-
ture level being observed.

(3) The final brightness temperature values exhibit anomalous behav-
ior at land-sea interfaces in that the values tend to "ring"
when crossing such a2 transition boundary.

(4) It appears that the cross—track gradients present in the interim
Tp data may be modeled as a cos B coupling in the Tp data. How-
ever, it appears that the sidelobe corrections are introducing
additienal effects which are masking thiénréigﬁiﬁﬁéﬁip.in—Eﬁe:“_
final Tg data. o TeerTTT o

INTRODUCTI ON

This report summarizes the work completed to date towards evaluating
the brightness temperature data produced by the SMMR final APC algo-
rithm. Prior work regarding the interim APC output is documented

in references 1 and 2. There are some differences between the interim
APC and the final APC in addition to those due to sidelobe corrections.
They are attributable to 1) Tp bias corrections, and 2) new values for
the cold space sidelobe contributions, which have been added since the
time of the first GOASEX workshop. The version of the final APC eval-
uated here does not contain corrections for Faraday rotation or non-
nominal spacecraft attitude. TIn addition, the sidelobe corrections
currently applied in the final algorithm are approximate in that
smooth Gaussian functions with cemstant sidelobe levels beyond a eriti-
cal cut~-off angle are substituted for the actual antenna patterns.

The true antenmna pattern functions will be incorporated into the APC
algorithm in the near future. As the algorithm evolves, further eval-
uations will be performed.



3.0

3.1

The current evaluation consists of two principal efforts:

(L The brightness temperature outputs of the £final and interim
APC algorithms are directly compared to evaluate the effects of
the newly implemented sidelobe corrections.

(2) A previously noted cross-track asymmetry in the antenna tempera-
ture data (see reference 1) is investigated in order to account
for instrument-induced cross—track gradients observed in the
interim brightness temperatures.

The results obtained from these two investigations, along with newly-
developed software amalysis tools, will be discussed in later sections
of this report. Many of the techniques used in the present evaluation
were initially developed during the previous Part B study. The soft-
ware tools and models thus inherited will not be described here as they
are already documented in reference 2.

TECHNICAL DISCUSSION

Comparison of Final and Interim APC Brightness Temperatures. Using

various scftware analysis tools, a preliminary comparisom of the final
and interim APC brightness temperature outputs has been performed. The
present comparison has been limited to a relatively small number of

SMMR passes due to time constraints. Additional data should be analyzed
in order to verify our preliminary conclusions. This additional analy-
sis will be performed shortly as part of the continuing £inal APC
evaluation.

The present compariscn of the final and interim APC algorithms has been
rerformed with the primary intent of evaluating the impact of the newly
implemented sidelobe corrections. The following results are expected
from this type of comparison:

(1 The final and interim algorithms should generally produce similar
brightness temperatures at locations farther than 1,000 kilometers
from land.

(2) When the SMMR swath crosses a land-sea interface, the f£inal algor-
ithm should produce a sharper change in brightness temperature
values than the interim algorithm.

(3) When the SMMR swath‘parallels a land-sea interface, the output of
the final algorithm should be less sensitive to the nearby land
than the interim algorithm.

Qur initial observations of final and interim output data do mot in all
cases agree with the expectations listed above. A discussion of these
cbservations follows.



3.1.1

Comparison Without Land Interference. ' An important amnalysis tool

developed for this study produces computer plots of final and interim
brightness temperature values versus latitude. These plots allow a
direct comparison to be made between the final and interim outputs. We
have extensively studied a portion of orbit number 1255, which appears
to exhibit clearer weather conditions than the other available SMMR
passes. Sixty plots relating te this orbit segment have been produced.

These sixty plots consist of six sets of ten plots each, corresponding
to the ten SMMR channels. Of the six sets, three consist of data from
the left, center, and right portions of the SMMR scan for the interim
and final algorithms. The remaining three sets comsist of similar data
except that the final algorithm output values are calculated without
applying sidelobe corrections.

A summary of the differences observed between the final and interim val-
ues in all sixty plots is displayed in Table 1. The entries in Table 1
were estimated directly from the appropriate plots and represent aver—
age differences between the two algorithms in the region between -20°
and 5° latitude. The thirty plots corresponding to the sidelobe - cor-
rected f£inal values are displayed as Figures 1.1 through 3.10. Two
plots (Figures 4.1 and 4.2) are given as examples of the full set of
thirty plots corresponding to the fimal algorithm without sidelobe
corrections.

The following observations are made regarding this set of data:

(1) Between the latitudes of -20° and +5°, the data exhibits generally
constant weather conditions, although some small-structure clouds
are present, as can be seen in the higher frequency chamnels.

The feature which peaks at about 12° latitude is the northern
hemisphere Intertropical Convergence Zone.

(2) In general, the final brightness temperature values which have
been corrected for sidelobes show more point-to-point variation
then do either the interim values or the final values which have

not been corrected for sidelobes. This may be attrlﬁutable to an
effectively higher degree of resoiution achieved by the final
sidelobe corrections. Altermatively, it may instead be due to
"noise" amplification caused by the sidelobe corrections. Further

study is needed to determine what is actually causing this effect.

(3 In general, the brightness temperature values produced by the final
APC with sidelcbe corrections are lower than the corresponding
interim values. This is especially true for the 18, 21, and 37 GHz
chamnels. However, as the brightness temperature level rises,
the differences between final and interim values diminish, with
the final brightness temperatures sometimes rising higher than the
interim values.
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e e - —— siagrery _-—
(&) As can be seen from the middle portlon of Table 1, the differences
between the two algorithms vary across the scan, being greater at
the edges of the swath than at the center. Generally, the differ-
ences at one edge of the swath are greater than those at the oppo-
site edge. As will be seen later, the resulting asymmetry causes .
the cross-track gradients observed in the final algorithm to be
different from those observed in the interim. These swath-edge
effects may be partially explained by imperfections in the map-
derived Tp estimates from-outside the swath. These estimates
have a larger effect on the cells near the edge of the swath
than on those in the center.

(5) As can be seen from the upper portion of Table 1, there are some
differences between the interim APC and the final APC without
sidelobe corrections. These differences appear to be fairly con-
stant across the scan. They are attributable to two types of con-
stants which have assumed new values since the time of the first
GOASEX workshop: 1) a bias correction has been applied to the
antenna temperature data used as input to the fimal APC algorithm,
___and_2) the constants within the APC which define the cold space

sidelobe contributions tc the antenna ‘temperatures have been re-
evaluated and changed accordingly. The differences shown in the
upper portion of Table 1 are the result of these changes: Note
that the largest differences correspond to the 6.6 GHz vertical
channel.

(6) The entries in the lower portion of Table 1 may be interpreted as
the changes in brightness temperatures due solely teo the final
sidelobe corrections. In most cases, these numbers are much
larger than expected.

(7 A very brief examination of similar plots produced for orbits
1178, 1206, and 1212 tends to substantiate the above observations
made for orbit 1255.

Comparison for Land-Sea Interface Crossing. We have chosen orbit num-

ber 1212 as an example of the SMMR swath's crossing of z coastline.
For orbit 1212, the left edge of the SMMR swath (cell 1 for each grid)
first crosses the Kenai Peninsula at a latitude of 59°, then the Cook

Inlet at 60°, then the Alaskan mainland between 60° and 64°, then the
Norton Sound at 64°, and finally crosses the Seward Peninsula at 65°.

Figures 5.1 through 5. 10 contain plots of fimal and interim brlghtness
temperatures for the portion of orbit 1212 between 30° and 70° north
latitude. ©Note that these plots have a different vertical scaling from
those displayed in Figures 1 through 4. The following observations are
made regarding this set of plots:

(L) The differences between final and interim brightness temperatures
generally agree with those tabulated for orbit 1255 in Table 1.
As previously discussed in Section 3.1.1, these differences dimin-
ish as the overall brightness temperature level rises, with the
final values occasionally rising above the interim values. An

example of this effect in orbit 1212 is the cloud feature at

4




45° morth latitude. As also discussed in Section 3.1.1, the
final values generally show more point-to-point variation than
the interim values.

(2)  As expected, the brightness temperature values increase sharply
at land boundaries, with the higher frequency channels showing a
sharper increase than the lower frequency channels. TFor example,
Cook Inlet is imperceptible at the 6.6 and 10.7 GHz channels due
to their lower degree of resolution, while it is evident as a
sharp decrease in brightness temperature values at 60° latitude
for the higher frequency channels.

(3) The final brightness temperature values exhibit anomalous behav-
ior at each land-sea interface, in that the values seem to "ring"
when crossing such a transition boundary. The values undershoot
-the ambient temperature level on the ocean side of the interface,
and overshoot the ambient level on the land side. A clear exam-
ple of this phenomenon appears in Figure 5.5 for the 18 GHz verti-
cal channel. In this plot, the ambient ocean level is 150° K
and the ambient land level is 260° K. An example of "ringing"
appears between 59° and 61°.north latitude where the final bright-
ness temperature values dip to 145° K, and then overshoot to
270° K. Another example may be seen between 64° and 65° north
latitude when the SMMR swath crosses Norton Sound. The most
extreme case occurs in Figure 5.10 for the 37 GHz horizontal chan-
nel. In this plot, the ambient ocean level is about 135° K, but
the "ringing" brightness temperature values decrease to about
90° K at both the first Alaskan coastline crossing and also over
Norton Sound.

In most of the observed cases, the oscillation damps out within
two cells of the transition boundary. This "ringing" may be

caused by sidelobe overcompensation for adjacent cells, which _
becomes particularly evident near sharp temperature contrasts such. asu

land-sea interfaces. Further refinement of the APC. constants may...
alleviate this problem, but it is unlikely that accurate corrections

Wlll ever be poSSlnle_ﬁor those cells nmnedlately adjacent to land..

3.1.3 Comparison for Paralleling a Land-Sea Interface. We have also chosen
orbit number 1212 as an example of the SMMR swath following a course
paraliel and extremely close to land. The right-hand edge of the
swath for orbit 1212 runs parallel to the California coastline and
comes within 50 kilometers of San Francisco. Plots of brightness tem~
_perature cross—track gradlents have been produced for both the final and
interim APC outputs using the cross—track gradient softwate documented -
in Reference 2. Figures 6.1 through 6.5 correspond to the five fre-
quencies of interim APC output, while Figures 7.1 through 7.5 represent
final APC output.

Several observations are made regarding these plots:

(1) The gradients shown in these plots are calculated from first—order
least~squares curve fits to each row of brightness temperature




¢ells, “These gradients result from both instrument and envirom~
mental eifects. For example, the feature seen near 48° north lati-
tude is a cloud band intersected diagonally by the SMMR swath. The
cloud bank is observed first on the left-hand edge of the swath,

causing an apparent negative cross—-track gradient, and later on the
right-hand edge, resulting in a positive cross-track gradient. .
The maghiitude of this feature varies irom chamnel to chanmel and
is proportional to each channel's sensitivity to atmospheric

water content and/or winds associated with the cloud band.

(2) The feature mear 38° north latitude is due to sidelobe effects
from the nearby California coast. These sidelobe effects appear
as positive cross—track gradients since the brightness tempera-
ture values on the right-hand edge of the swath are closest to
land and are elevated mere than those on the left. This featurs
appears strongest for the 6.6 GHz channels and decreases with
increasing frequency due to the narrower beam~widths at the higher
frequencies. The sidelobe effect is stromger for the horizontal
channels than for the vertical chanmels due to the fact that the
horizontal temperatures over ocean are much lower than the verti-
cal temperatures, whereas both are about the same over land.

(3) As expected, the final APC algorithm diminishes but does not com-
pletely remove these sidelobe effects near 38° latitude. This can
be seen by comparing the gradient plots for the final APC bright-
ness temperaturss with those for the interim temperatures. For
instance, the two maximum 6.6 GHz horizontal gradients for the
interim data go off-scale with values of 6.14 and 6.32 degrees
Kelvin per cell. The two corresponding gradients for the final
data have been -reduced to 3.34 and 3.36 degrees Kelvin per cell.
The corresponding 6.6 GHz vertical gradients have been reduced
from 3.30 and 3.26 to 2.46 and 1.77 degrees Kelvin per cell.

(4) Overall, the final APC algorithm would appear to reduce the differ-
ences between vertical and horizontal cross~track gradients for
each frequency. This is most strikingly true of the 18 GHz chan-
nels. As can be seen in Table 7, the gradients for the final
18 GHz data are generally zero. However the RMS values correspond-
ing to these first-order curve fits are extremely high (3 to
4 degrees Relvin). This is in contrast to the interim 18 GHz data
(Table 6), which exhibit non-zero gradients and relatively low RMS
values (.5 to 1 degree Kelvin). We conclude that the cross-track
_variation in final brightness temperature values is not particu-
larly llnear, as previously discussed in Sectiom 3.1.1, and thus
cannot be approximated accurately by a first-order polynomial.

This is substantiated by the numbers given in Table 1 which show

non-linear variations in final brightness temperatures across

the swath. Therefore, a zerc cross~track gradient in the plots

presented for the final APC should probably be interpreted as

indicating the existence of non-linear variation across the scan
. rather than zero wvariation.
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3.1.4

Brightness Temperature - Surface Truth Comparison. An additional com-

parison between final and interim APC brightness temperatures has been
performed by comparing each to a set of model-predicted brightness
temperatures. The model values are calculated from interpolated sea
surface temperature (SST), sea surface wind speed (SSW), and water
vapor content (WVC) values, using the same geophysical model as that
described in reference 2. The model-calculated brightness temperatures
assume a2 zero cloud liquid water content. .

The results presented here represent data from a single block of SMMR
APC output from orbit mumber 1135. This block has been chosen for our
analysis because it exhibits significantly less cloud cover than the
other blocks for which wind speed data is available. Model brightness
temperatures are calculated for the sixteen grid-one locations of this
block. The SMMR measured brightness temperature data consists of the
cells from each channel's best grid which are located closest to the
centers of the sixteen grid-one cells.

The SS8T data used as surface truth is derived from the Natiomal Marine
Fisheries Services September monthly average field which is described
in reference 1. The SSW datz is a wind field provided by V. Cardone
which has been produced from ship and buoy measured wind speeds, and
SEASAT-A SASS—-derived wind speeds. [The atmospheric water vapor values
are derived from measurements which are meridionally averaged over a
full year (see reference 3).

Software has been developed to interpolate all surface truth data types
to the locations of the sixteen grid-omne cells within a SMMR block.

For the block used in this comparison, sea surface temperatures range
between 284.1 and 287.1 degrees Kelvin, sea surface wind speeds range
from 12.6 to 16.4 meters/second, and water vapor content varies from
1.3 to 1.4 grams/cmz.

Plots of measured versus caleulated brightness temperatures and associ-
ated statistics are produced using previously developed software which
is documented in reference 2. The plots representing interim APC out-
put are displayed in Figures 8.1 and 8.2, while those containing final
APC values are shown in ¥Figures 9.1 and 9.2, Tables 8 and 9 display
the biases observed between measured and model-predicted brightness
temperatures for each SMMR channel. Several observations are made
regarding these results:

(1) In agreement with the middle portion of Table 1, the biases
observed for the final APC data ars generally lower than those
observed for the interim APC. As also indicated in Table 1,
there is little difference between the two algorithms for the
6.6 and 10.7 GHz horizontal channels.



3.2.1

(2)

(3)

As previously noted, the final APC brightness temperatures
generally exhibit more scatter than the interim values. This is
supported by the fact that the RMS values caleunlated for the final
APC data are significantly larger than those for the interim data
for all chaonels except 6.6 GHz.

In agreement with the results obtained in the Part B study
(reference 2), the vertical channels appear to be biased low,
whereas the horizontal channels appear to be biased high with
respect to model-predicted wvalues. It is very probable, however,
that all of the biases in Tables 8 and 9 are somewhat too high

due to unmodeled cloud ligquid water. In addition, V. Cardone has
suggested that the higher wind speeds contained in his wind fields
may be too low by about 2 meters/second. If so, this would also
tend to elevate the observed biases. If corrections were applied
to the observed biases to account for unmodeled cloud and wind
speed effects, the positive biases observed for the horizontal
channels would be decreased. However, at the same time, the nega-
tive biases observed for the vertical channels would become still
more negative. Therefore, it appears that the vertical SMMR
channels, particularly 18, 21, and 37 GHz, are probably biased
low, though it dis not possible at this time teo accurately quantify
these biases.

Discussion of cosg Calculation. The present APC alpgorithms (both

interim and final) assume the SMMR antenna ports to be perfectly linearly
polarized. However, a cross—track asymmetry observed in the antenna
temperature data (see reference 1) and the apparent existence' of non-
environmental cross-track gradients in the interim Ty values (refer-
ences 1 and 2) suggest that this assumption may not be e altogether valid.
In zn effort to check the validity of this assumption, we have per-
formed a least-squares fit to averaged antenna temperature data, sclving
for a cosf term which characterizes the degree of independent linear
polarizatien of the SMMR antemna ports. A discussion of the techmniques
used in solving for cosB follows.

Approach. Reference 4 contains an expression for the SMMR measured
antenna temperatures as a function of brightness temperatures and the
instrument antenna patterns. This fynction may be expressed as:

f / TB (8,4 G MCH TBh(B,f.b) Gph(e,tb) ded¢

(Eq. 1)



where:

Gpv(9,¢) gpv(ﬂ,é) c032¢ + gph(6,¢)'sin2¢
1/2
+ [gpv(8,¢) gph(6,¢)] sin 2¥ cos BP
G, (8,¢) = (6,9) c052¢ + (6,6) sinzw
ph s gph s @ gpv N

1/2
- [gpv(6,¢) gph(8,¢)] sin 2y cos Bp

and:
P = polarization (v for vertical or h for horizontal).

TAP = measured antenna temperature for the given polarization.

Ap = a mormalization constant.
TBV’TBh = yertical and horizontal radiation brightness temperature
fields over all space.
g2, = the instrument antenna pattern fields over all space, co-
pv’ph polarized (g and g, ,) and cross-polarized (g, and g _ ).
v hh >vh hv
U = SMMR scan angle,
cos Bp = term describing the relative phase characteristics of the

SMMR antenns ports. {cos B_ = 0 implies perfect limnear
polarization.) P

The above expression may be approximated by assuming that the antemna

pattern function is identically zero for all values of © and ¢ except

those defining the direction of the line of sight. The resulting nar-
row beam approximation may be written as:

T A = TB‘_IGPV + TBh G oh ) (Eq. 2)
where: S
Gpv = gpv coszw + gph sinzw + (g];mrgph):t'/2 sin 2¢ cos BP
Gph = gph coszw + gpv sinzw - (gpvgph)llz sié 2¥ cos Bp



and:-

TB ’TB = wvertical and horizontal brightness temperatures in the
v "h direction of the instrument line of sight.
gpv,gph = Iinstrument antenna patterns integrated over all space and

divided by Ap.

and, p, TA , ¥, COS Sp are as defined above.
P

The corrections performed by the interim APC algorithm in converting
input Tp data into Ty data are based on this narrow beam approximation.
This same approximation is used in our estimation of the cos R terms.

A least-squares technique has been used to determine what value of cos B
agrees best with the observed antenna temperatures along the scan for
each channel. In addition to assuming the narrow beam approximation,
this solution method assumes a constant brightness temperature along the
scan., The technique used to find antenna temperature data satisfying
this criterion is discussed later. )

The first step towards solving for the cos g terms of Equation 2 is the
calculation of the brightness temperatures TBv and TBh. Equation 2 may
be re-written in matrix form as:

A v vh B
v v
B —— (Eq. 3)
:Ah Ghv th TBh
Multiplying through by the matrix inverse gives:
2, % Cun\/Ta
1 v
= - (Eq. &)
R R )
T -G G T <
By \ 7 v, Ay
= ——
—_—
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Using the assumption of a constant brightness temperature along the
scan, we choose to solve for Tg_ and Tp, at the center of scan (w 0).
Setting ¥ equal to =zero eliminates the fnkpnown cos B term from the
equations, and gives:

Tg . Eyvh Ty
v = = M (Eq. 5)
. 8vv®hh ~ Ehveyh o
TB gvv T, .
h Ay

— e

Where the ‘zero superscript indicates temperatures evaluated at zero scan
position. MNote that the assumption of constant brightness temperatures
along the scan greatly simplifies the solution procedure. The alter-
native is to simultaneously estimate Tg,» Tgy» and cos B at each sample
point along the SMMR scan.

Given values for T, and Tg, . we now find that cos B which satisfies a
least-squares criterion in " the sense of minimizing the function L:

n _________: 2 :
L = .E [%A - I(wi,Bpi] (Eq. 6)
i=1 | "p. —. ..
1
where:
f(w B) = T _°G_+T, °6G
e B, R B, rh
and:
n = the number of scan positions for the given channel
TA = the antemna temperature measured at the ith gcan position
Py
B _th s
Y; = the scan angle for the i scan position
and
TB °,TB ° are as defined in equation 5, and
v h
G ,G are ag defined in equation 2. .
pv’ ph

The minimization of L is accomplished by setting the partial derivative
of L with respect to cos B equal to zero, and solving the resultant
equation.

11
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3f (¥,,B8)
— 9oL _ N _ - i _
3 cos B ":E: 2 Tap . f(mi’sp) -3 cos B 0 (Ba. 7)
P ""=l i P
where: -
BE(w1,8,) 36 __ 36
—F o e P¥ 4 e PL_ . _¢ogip 219 (Eq. 8)
8 cos B B ? cos B B 2 cos 8
P v h 2
and:
b o - [-] 1/2
C=1|T =T (g &)
[ Bh Bv pveph
Expanding equation 7 and solving for cos B yields:
n
5~E%§—g~ = :E: 20| T -G - TB ® -G h TB °| sin 2¢9.=0 (Egq. 9)
p . _ AP. P v F h *
i= i )
_Az
cos BP = CA (Eq. 10)
1
where:
n
a = . sin’ (2 o
i=]
n
A, = :E: T, -T. ° (g coszw + g sin2¢ );
2 A Bv v i ph i
i=1 Pi

_ ° 2. - . 2 .
T (gph cos wi } gpv sin wi sin 2¢i

and:
C is as defined in equation 8.

In order teo achieve a data set which satisfies~ the criterion of a con-
stant brightness temperature along-the scan, the above solution (Eq.
i0) is applied to antenna temperature data which has been averaged
over many scans. That is, each Tp.. of equation 10 is actually an_

average over many scans of those antenna temperatures ‘observed for scan
position i of each scan. This approach helps to cancel out any

12



3.2.2

envirommentally-induced cross—-track gradients in the data, and reduces
environmental "noise" observed from scan to scan and from footprint

to footprint. However, we have found that indiscriminate averaging of
data in this fashion does not always remove environmentally-induced
gradients. Our efforts to further reduce these gradients will be dis-
cussed later.

Results. A computer program has been developed which calculates cos 8
 for each of thé tem SMMR channéls, ~ The téchnique used is that des-" "
cribed above. In addition to printed output, the program produces
computer plots of the averaged T, data versus scan angle and the fitted
curves resulting from the calculated cosf values.

Our best estimates of cosf for each SMMR channel are given in Table 10,
along with the RMS statistic for each curve fitted to the averaged T,
&ata. The RMS statistic is the square root of the minimum value of

L (Eq. 6) divided by n (the number of scan positions for the given
channel). Figures 10.1 through 10.5 contain plots of the averaged Tp
data and the curves fitted to the data using the calculated cosp terms.

The cosf estimates contained in Table 10 are the results of fitting
data consisting of 103 SMMR scans from three different orbits. The
orbit segments used have been chosen especially for their uniform
atmospheric conditions. As mentioned earlier, one of the assumptions
used in calculating cos B is 2 constant brightness temperature along
the SMMR scan. In principle, the averaging of large amounts of

T, data will cancel out all environmental -variations across the

swath. TUnfortunately, we have found that the weather conditions in
the GOASEX region are so varied that indiscriminate averaging of

the data at hand does not sufficiently remove environmental effects.
Therefore, we have changed our strategy from one of averaging all data
to_one of identifying short orbit segments which exhibit uniform con=
"ditions across the SMMR swath. The Cross-— -track gradlent software dis-
Tcussed pre%lously has been executed for many diffétrent orbits for the~
purpose of identifying segments which are characterized by uniform
atmospheric conditions (i.e., zero environmental cross-track gradients).

The result is that 103 scans from equatorial regions of three ascending
orbits (1126, 1198, and 1255) have beenr selected as our "best" data
set. Estimates of cos B have been produced for this data set (Table
10) as well as a number of other combinations of SMMR data. As
expected, the RMS statistics around the fitted curves indicate that

the curve fits achieved using the "best" data set are indeed better
than those of other rums.

The cos B values calculated for the 6.6 and 10.7 GHz chamnels show

little variation from run to run. 1In addition, E. Christensen and

B. Wind, using a completely different estimation technique, have pro-
duced very similar cos B estimates for these four channels. There-
fore, our confidence in the cos B estimates for the lower frequency
channels is quite high.

13



The cos B values calculated for the 18, 21, and 37 GHz channels do show
significant variation from run to run. This variation is undoubtedly
due to the greater sensitivity of these channels to varying atmospheric
water content. Therefore, our confidence in the estimates for these
channels is not as high as for those of the lower frequency chammels,

Several observations are made regarding the results shown in Table 10
and Figures 10.1 through 10.5:

(1) The averaged T, data points generally fall along very smooth
curves.

(2) The curve fits to the averaged T, data all have RMS values below
.4 degrees Kelvin except for the 6.6 and 21 GHz horizontal chan-
nels. The RMS values for these two channels arz near .6 degrees
Kelvin.

(3) The curve fits for the 6.6 and 21 GHz horizontal channels are not
as good at the ends of the scan as they are in the center. This
might be attributable to slight inaccuracies in the antenna gain
coefficients (ghv and ghh) corresponding to these two chammels.

3.2.3 Correlation Between cos B and Cross—track Gradients. In order to
increase our confidence in the calculation of the cos B values, we have
produced plots of the total cross—track variatioms observed in the Tg _
“data versus thé cos B values calculated from the Tp data. The plotted
Tp gradient values are averages of the gradients observed over the

latitude range used in calculating cos..B.

An example of this type of plot which corresponds to the cos B values
calculated for the "best” data set is given in Figure 11.1. The cross-
track variations plotted here are those observed in the interim APC
output corresponding to this same '"best" data set. The ten plotted
points represent the Ty gradient - cos 8 pairs for the ten SMMR chan-
nels. The line shown in this plot represents the first-order least-
squares curve fit to the data points. It is encouraging to note that
the plotted points are fitted quite well by this line, and that the line
passes close to the origin (i.e., a zero cos B corresponds to a zero
cross—-track gradient). The RMS statistic about the fitted line is .88
degrees Kelvin.

Figure 11.2 and 11.3 contain similar plots for a data set comprising a
portion of orbit 1255. The Tp cross-track variations plotted in Fig-
ure 11.2 are calculated from interim APC brightness temperature data,
while those plotted in Figure 11.3 are from the corresponding fimal APC
data. Note that the cos R values correlate quite well with the interim
Tp cross-track variations, but hardly at all with the final Ty gradi-
ents. We conclude from this that the cross-track gradients- present in

__the interim Ty data may be modeled as a cos B coupllng in the antemna
Eémperature data. However, iC appears that the sidelobe corrections are
introducing additional effects which are masking this relationship in
the final TB data,

14



CONCLUSIONS

Several conclusions may be drawn from the results discussed in the
previous section 3.0:

(1) There appears to exist z blas between the brightness temperatures
produced by the £inal and interim APC algorithms. This bias is
different for each SMMR channel and varies both with scan position
and the mean brightness temperature level being observed.

As shown in Table 1, the brightness temperatures produced by the
final APC are often significantly lower than corresponding values
produced by the interim APC. This is especially true for the 18,
21, and 37 GHz chamnels. However, as the brightness temperature
. level rises, the differences between final and interim values

diminish, with the final brightness temperatures sometimes rising
above the interim values (e.g., the region near 45° latitude of
figures 5.1 through 5.10).

As can be seen from the middle portion of Table 1, the differences
between the two algorithms vary across the scan. The fact that
the final brightness temperature values are often lower on the
edges of the swath than in the center suggests that the sidelobe
corrections being applied to the cells near the swath's edge may
~ be too large. The sidelobe corrections for all cells involve
brightness temperatures derived from a world brightness tempera-
ture map. But, the map-derived temperatures have a larger effect
on the cells nearer the edge of the swath than on those in the
center. Therefore, it appears that the map-derived temperatures
may be too high. This could account for the overall lowering of
the final brightness temperatures with respect to the interim
values., It could also account for the f£inmal brightness tempera-
tures baing lower on the edges than in the center of the swath.

(2) The final brightness temperature values exhibit anomalous behav-
ior at land-sea interfaces in that the values tend to "ring"
when crossing such & transition boundary. The values undershoot
the ambient temperature level on the ocean side of the interface,
and overshoot the ambient level on the land side. Section 3.1.2
conitaing a more detailed discussion of this phenomenon. This
"ringing" effect may indicate that the near sidelobe correction
coefficients need further "fine-tuning."

(3 As discussed in Section 3.1.3, the final APC algorithm appears to
diminish sidelobe effects caused by land masses adjacent to the
SMMR swath. However, as expected, the cells immediately adjacent
to land still contain sidelobe contamination.

(4) As discussed in section 3.1.4, the vertical chamnels appear to be
biased low, whereas the horizontal chaunels appear to be biased
high with respect to model-predicted values. This is true of
both the final and interim APC brightness temperatures. If cor-
rections were applied to these observed biases to account for
unmodeled cloud and wind-speed effects, the positive biases

T I5
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5.0

(5)

(6)

observed for the horizomtal channels would be decreased. However,
at the same time, the negative biases observed for the vertical
channels would become still more negative. Therefore, it appears
that the vertical SMMR channels, particularly 18, 21, and 37 GHz,
are probably biased low, though it is mot possible at this time
to accurately quantify these biases.

4s discussed in section 3.2.3, it appears that the cross-track
gradients present in the interim Tp data may be modeled as a cos B
coupllng in the antenna temperature data, However, it appears_
that the sidelobé corrections are 1ntroduc1ng additional effects
which are masking this relatiomnship in the final T data. Our
best estimates of cos B for each SMMR chanmel are given in

Table 10, along with the RMS statistic for each curve fitted to
the averaged antenna temperature data. Due to the greater sensi-
tivity of the 18, 21, and 37 GHz channels to varying atmospheric
water content, our confidence in the cos B estimates for these
channels is not as high as for those of the lower frequency
channels.

The cos B curve fits for the 6.6 and 21 GHz horizontal channels
are not as good_at_the ends of the scaf as they are in the ‘_:
center. This might be zttributable to slight inaccuracies in
the antenna gain coefficients (gh and ghh) corresponding to
these two channels.

RECOMMENDATIONS

As mentioned in the introduction, further evaluation of the final APC

6.0

algorithm will be performed as the algorithm matures. At this time, the
only specific recommendation which can be made is that the cos B cor-
rection be implemented to reduce the observed Ty cross-track gradients.
If this correction is not adequate for the higher frequency channels,
then a more rigorous estimaticn of the ces B terms should be performed.

NEW TECHNOLOGY

No new technology has been developed in the course of this study.
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Table 1. Differences Between Final and Interim APC Data,
_ Orbit 1255, 20°S to 53°N

A. Interim APC minus Final APC without Sidelobe Corrections

Channel . Left Near Center Right
6.6 V 3.25 3.25 3.25
6.6 H .25 .00 .00

10.7 v 1.75 1.50 1.75
10.7 H -1.50 -1.50 ~1.50
18 v 1.25 1.25 1.25
18 H - .50 - .50 - .50
21 V¥ .25 .25 .25
21 H - .75 - .75 - .75
37 v .00 .25 .00
37 ®H .00 .00 .00

B. Interim APC minus Final APC with Sidelobe Corrections

Channel . Left Near Center Right
6.6 V 3.75 3.75 6.75

6.6 H .25 .00 .75
10.7 Vv 5.50 2.50 7.50
10.7 H .00 1.25 -1.25
8 v 11 5 7

18 H 4 3 7

21 ¥V 7 3 8

21 H 6 - ] 7

37 V¥ 11 3 9

37 H 11 5 8

C. Final APC without Sidelobe Corrections minus Final APC with Sidelobe Corrections

Channel Left Near Center Right
6.6 V .50 .50 3.50
6.6 H .00 .00 .75
10.7 v 3.75 1.00 5.75
10.7 H 1.50 ' 2.75 .25
18 v i0 4 6
18 H 5 & 8
21 V¥ 7 3 8
21 H 7 7 8
37 v 11 3 9
37 H 11 5 8
" Notes:
1. Data for each channel is taken from its best grid.
2. All differences are in degrees Kelvin.
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Notes:

3.

Table 1., Diferences Between Final and Interim APC Data,
O0rbit 1255, 20°8 to 5°N {(Contd)

(Contd)
"Left" indicates data from the extreme left cells of all grids (columns
1, 1, 1, 1 of grids 1, 2, 3, &4 respectively).

"Right" indicates data from the extreme right cells of all grids (columns
4, 7, 11, 22)- -

"Near center" indicates data from columms 3, 5, 7, 14 of grids 1, 2, 3, 4
respectively.

Integer entries were measured to a resolution of 1°K. Accuracy (3g) is
estimated to be 3°K.

Other entries were measured to a resolution of 0.25°K. Accuracy (30) is
estimated to be 1°K.

19



i80.

SMMR TB (K)
o
()

140.

SMMR 6.6 V FINAL BAND INTERIM T8 VS LATITUDE

-

-

I I N S S I LI

[[I 11111‘[‘_ [J. e

L g
F bl T F
FeF FF
F o q S I S FFrF
' FF F
FF |

-23. -15. —3. S.

Figure 1.1,

LATITUCE (BEG.)

Orbit 1255, G;;d i, Column 1

20

et
i



SMMR TB (K

Figure 1.2.

Orbit 1255, Grid 1, Columm 1

21

SMMR  &6.4 H FINABL BND INTERIM TB VS LATITUDBE
120.
110.
100. =
-f .[
_ ; F
90 . r et & F
I gF £ g 1 T
| Lé i ¢ FLIF 1 I P F .
S B -yt F
1 FooF
50. = . = : {
—-23. -15. —5. 3. 13
LATITUDE (DEG.



| SN

[

SMMR TB (K

|
()}
<

1

r
]

40 .

SMMR 10.7 V FINAL BND

INTERIM 7B VS LBTITUBE

il

—t

_—
1L
111
'r[ =3 I r II[,
e Ll[LI[i LI[IIEI ILT IILIEII e
LR 5§ S
- I[I _ g
i Fo F £ =t S i
FFEe | Fp 3 e
F R F F &
IF' F_F- FF'
i_
-15. -3, 3. N

-25.

LATITUDE (DEG. )

Figure 1.3. Orbit 1255, Grid 2, Column 1

22

on



(<)

SMMR TB

110, -

100,

g0.

SMME 10.7 H FINBL 8ND

INTERIM TB VS LRTITUCE

15

-5

LATITUDE (DEG.)

Figure 1.4, Orbit 1255, Grid 2, Go-lu;x_l;l )

23




[

170

SMMR TEBE (IK)

160 -

wa)
]

SMMR 18.0 V FINRL BND INTERIM 7B VS LRTITUDE

| e
_F
L
I
lp
11 -
r T
1..
EI [ F
[
! 3
F
, T 1 T [11] _F
1 I 11 FoF
Il L1 + o1l I -1 .
{;.1 N R ' i r
IR Lhs it T 1l F
I [ rir ol =
11l
F F
i
. FF F 7
FUOCRE FrefF
Fr R
F = = v FE
F - FE FF
FE pfF
-23. —-15. -5 5. 1

LATITUDE (DEG.!

Figure 1.5. Orbit 1255, Grid 3, Columm 1

24

@)



(K)

SMMR  TB

140. =
&
i
. + _
{_‘?‘
13C 1
Aot
i 7
. U
i'i:-‘F
] 1
i20. x F
I
[
I e
1 I ' .
1 e FII R [rIrIFF
411 !
~ FE el i ﬂ; 131 -
: i 1 1
110. : Fopel FFPLF I Il 1 F
fr . S I 7
F F{-'F F £ g-FFF F—IFF
- F Fe F
F‘
F."
180 . — —— oy - .
-23 -15. =5 3. i

SMMR 18.0 H FINRL AND INTERIM TB Vs LRTITUDE

LATITUDE (DEG. )

Figure 1.6. Orbit 1255, Grid 3, Column 1

25

N



SMMR Z21.0 V FINRL AND INTERIM T8 VS LRTITUDE

-.. 220. 7
=
I ¢
i
F
1
210 . 1
; I F
II F
v, f
- . =
/
! 1
—200. , = £
o i 2 I L I
= 1 SRR SN O 3
o I l‘I I[[ IIIIII I I !
i %@-- oL 1 I[I ! - 1y [ F
) I Fpl e =F —
.II I - F [ FF Eor F'F £
190 . F = ~ F
T F Teer &
|} F-F F F‘ F-l"
r Fef F F
f.‘
F F
: F
r F
150 . . : e
-25 -15. -5, 3. i

Figure 1.7 Orbit 1255, Grid 3, Columm 1

LATITUDE (DEG. )

26

¥}



(K)

SMMR TE

SMMR 21.0 H FINAL AND INTERIM TB Vs LATITUDE

180.
- I
F
rl
|
170. [P
' Ff
1
F
1
mF
[
bt :
160, F
1 g IS Lo [ F
I i it )
I Pyl - Tl F
i [ Fooa I 11 [Ig
I I
" Fo 1L F g
A FF . F - 1 F
[ =2 [ F FF
. - I ¢ F =
I .1 FFE F
1 - F F FIF
F F
L - F FoF
. Fi F
] c F F
140._|_1 H L T P M 7 el T T Chle Y R e N
-23. -13. -3, 3. 1

LATITUDE (DEG.

Figure 1.8. Orbit 1255, Grid 3, Columm 1

27

(]



SMMR TB (K

220.

i i
r’_
F
T
¢ F i
1 1 - F
I I
I I Ig £ F
510 I Sk
— - l rl""-—
o [ 2 P
I -
' fpn | RN f
. T ’ re
g % FE
1T Fre Mo dm ot W
Jhr FTT_E ol Tt Ot on I SL&  F
L F I ; I] I ! F
200 . L A = R
] T F 1 Fagt ?‘ I 'F
F { I 1 I
= ]_I F = [IH £
-~ Irr — F IH F —F
. F_Fl F B I]’__ _F:_
- cF . = F F
Fol L e Fe
= F  f F  Fr o AF 1
190 . ‘ L = e _F
HLF FR-_T
j F F AF F
F F_F
F_ F
-
F
F’
120. — — ——
-23. -15. -3. 3. L2

SMMR 37.C V FINAL AND INTERIM 7B VS LBTITUDE

LATITUDE (OEG. S

Figure 1.9, Orbit 1255, Grid 4, Column 1

28




(K)

SMMR TB

SMMR 37.0 H FINAL GND INTERIM T8 VS LAETITUDE

170, oF
I Ir
I I : FFT r
FFr
1 114 F
I L1
160. £ = [ F
1y L . F I F
Ly ! Fe
F I FFE =
1 £ F P
i £ % 11 Ol [ FFr
oo ; f o n F g f
130 R s - I I
I - I C e
IIII I IFF I[II IIFII It IF‘I'I'( ii_(.—
Ci 1 i T I"F--I
if Ik -
Foane | T L Argd 1 (I FiF
1 AL SRS S SO A
T 11 furt gl F
y | F Ifr F I T e
4 F |
140 i i i
T Fe o i jil FEF
F = -
F £ r r
3 - Ff__ F F F_ F'F\' I"I,-_
S L FLF e F
F F F.C FFF
130. +———r—— —F R S
-25. —-15. -5 3. 1

LATITUDE (DEG. )

Figure 1.10. Orbit 1255, Grid &4, Columm 1

29

(h



SMMR 6.6 ¥V FINAL AND INTERIM TB vS LATITUOE

180.
170.
Y.
o0
160, -
4 i
o 1 11
n - I1 -
i 1L I1 g { _F g
' o lF . "
N I - r
. F r
F' FF F
130. =
\
IAO.T' T IR -
-23. -13. 1

LRTITUDE (DEG. )

Tigure 2,1. Orbit 1255, Grid 1, Columa 3

Ui



SMMR TB (K

120.

(Y
[iY
(]

100,

30.
los

SMMR &.6 H FINAL AND INTERIM TE VS LATITUBE

T

T

—

W=

1}

P & |

3T}
TV bt
=N
el |
=
T
il
it

r T

"

g ¢

T bt

1
'1'}_.1
L

-5, -5,
LATITUDE (OEG.

Figure 2.2. Orbit 1255, Grid I, Column 3

31

j 4

(N



i70.

SMMR TE (K

150 -

SMMR 10.7 V FINAL ANO INTERIM TB VS LETITUDE

i
IIFII
111! _
[II-l ¥
- 177 EE Fe F
‘ o1t 1L F [ I 11 F-F
IS [FI [IIIFIIIFIII[[I[ Il 1t e
1 TIgil
FFFF rFF FFFrFFFI F - Fi -
] i " F oEFF
A
-25. ~15. - 5. :

LATITUDE (DEG.}

Figure 2.3. Orbit 1255, Grid 2, Columa 5

i



j-a

ny
Q

[N

(K)

-t

(9]
O

SMMR 10.7 H FINBL ANGC INTERIM TB VS LATITUGE

SMMR TR

R
-
Fé FII
F 11 g FF
1rtlIf
i [ T [
) I\ II [1 §[II£FIII;II T [EFFFF =
1T FF FFr FFF II%I I%II II F
= = =
F
. —13. —— 5 i5

LATITUDE (DEG )

Figure 2.4. Orbit 1255, Grid 2, Column 5“

33



(K}

SMMR TE

176,

SMMR 18.0 V FINAL BNO INTERIM 1B Vs LAT

;15:. S
LATITUDE (DEG.)

Figure 2.5, Orbit 1255, Grid 3, Column 7

34

[

Tl

'
¥l



SHMMR L&.0 H FINAL AND INTERIM TB VS LATITUDLE

140
i
[ F
I
I
R A
= 7
130. I =
Téﬁ: £ F
= r
. F
Y F _
= : .
1L
=120 =
o
. v
N L r II[
F 3 EF
F LI 1 I 1 Lo
4 1 [ I11 I1 38
1 I I[FI[ Fl [FFI ;EI D [ FFF
110 1", I* I Ipi‘ I T:__F_ ’I _
T LT 1 FH I 1 7T 5 TeF
FooFRE FF p o
ip 1 P F 'F
T F FoF o
Fr F F 3
F e =
=
. P
100, ——— s e . :
-23. -15. -3 3. 13.

LATITUDE (OEG. )

Figure 2.6. Orbit 1255, Grid 3, Colummn 7

35



SMMR Z21.0 V FINAL AND INTERIM

T8 VS LATITUOE

fat
(B

220 I
7 T
F’
I
; F
1
_ F
210. _
- :
[ I
) LF
lie
- I ‘r '!'— F
¥ 1 It 7l
Uerp
¢ i F
200, FE ik le 1 ¢
~ ] b F
’ LIgr :
= TP B Fgy| aF
" - ot L S O O F
11 S,
I 1 L F - " F
It F - F
190 . T =
11 "
"._
F'
130 . —— — —T—
-25. -15. -5 5.
LATITUDE (DEG. )
Figure 2.7 Orbit 1255, Grid 3, Column 7

36



SMMR TB ()

SMMR Z21.0 H FINRL aND INTERIM TB VS LLRTITUGE
130 . T
] F
F
1
F
170, i
| I
| [
I [F
I'F F
- 1
150\ 1 - - Fr E
. 1 I L It
I ﬁ‘ F
. [ ! F
I I L I
1 I - F
F[II I . II - r
_ 1l -
i FF % I [ - rF FF
150- . II- I I .'_
] Fof -1 1F e
1 F FII
_.r F__ FF- F'
R - F F d
. L oF =F
. - e
i40. ———— e ———— ———. e . , |
-29 —-153. ~3. 3. i

LETITUDE (DEG. ]

Figure 2.8. Orbit 1255, Grid 3, Column 7

37

]



(KK}

SMMR TB

SMMR 37.0 V FINAL BNO INTERIM T8 VS LATITUDE
220
I
F::'-
T
_ F iI'IEI‘L
1 I ﬂqpf
4 B r
2.’.0 | 1 ] Fg—-_
r = = F
! g d .
I oA
110 [ i £, U o
i . BFE
II [IEEE : d i [ Iqi e
Lof S EEL O Al
Y L R L Y Bl 0T
f D e g G| BT R sl R
200 ! L b F:T rIT Fes Ir _J{I Ir Fl i i
. T | N 2 T IF ) L
T R L P
| S HE'LIEF L TERF -
JI I I = r T E _F' FF -
! 3 ForoE 2
FF FoF
190 . =
180 . +————r .
-23. -15. =3 3. :

LATITUDE (DEG. )

Figure 2.9. Orbit 1255, Grid 4, Column 14

38

-



170.

160 . -

(1<)

ot
Q

[T

SMMR TE

140,

[

SMMR 37.0 H FINAL AND INTERIM T8 Vs LATI

TUBE

1A i
e fF 7o
i F = F r iﬁ
. F o
L F T
F ; I _
F r
. F [
E5)
F ir I
: F 'r‘F: i Hﬁg‘
LEF Tz I
[ I 1 - “E Fr
E g T I It
I 1 Fl i
I Ir I I F 1F fd F
! FIFL A I 1+ L Flf
I | b A R A e
: 1 - r I = I T
~ I E i s -
I o FL[F L
I Fr g P g 0| (F 1 Fiie
g II I F_I-‘ﬁ"_ I —.-J' [ I 1 I
II o __[FI'- L U F1rE
I F F r I L=
' - L IS P
. F E F — _
S = F L [ Fr £
I i __pALf F
L . F"F E R EFl e B oo FF
4 F [_F
F - FF F&-
| A F
1 F
¢
N i3
-25 -15, =3 5. :
LATITUDOE (BEG. )
Figure 2.10. Orbit 1255, Grid &, Column 14

39

(A



SMMR TB (K)

[
(3]
[y

[
(W8
-

[
It
o

SMMR 6.6 V FINRL AND INTERIM TB VS LRTITUDE

I
O L
[
17 I
1Tyl 11q¢g7 21015 ]
: — F F FE =
r
- F F‘
: FFF ¢ e FF P
~ FRTF 2
; FooF
]
-23. -15. -3. o

LATITUDE (DEG. 3

Figure 3.1. Orbit 1255 Grid 1, Column 4

40

Lh



120.

110. -

(K

SMMR TEB
[
Q
o)

o0 . -

SMMR 6.6 H FINAL ANG INTERIM TB VS LATITUDE

“H
Tt
i
T b
e
Tt
Tt
T
M
il
o
T =
T et
T} b~
T e
Ty et
-

T

T

+]
—

-5, =
LATITUCE (DEG. S

Figure 3.2, Orbit 1255, Grid 1, Column &

41




SMMR 10,7 V FINAL BND INTERIM T8 VS LATITUDE

- 180,

170

(K)

- 160, -

» : IIIIIIIILIIE . F

J—
i

[IY
h

lps. 15 5. s
LETITUDE (DEG.)

Figure 3.3. Orbit 1255, Grid 2, Column 7



(1K)

SMMR TB

SMMR 10.7 H FINRL 8ND INTERIM T8 VS LARTITUDE

120.
110.
=F
: F
100. =
: FF 't o
FFo T FE e
- F - . IIr I;1f;
B I 11
T 1
41 I Fl. 10| Fq7F =
1o 11t LNl iF, oF F Py
II%§[ IFE F 1.
90. G
1 F
80. e . e——— — : . ——
-23. —-15. -3, Q. i3,

LATITUDE (DEG. )

Figure 3.4. Orbit 1255, Grid 2, Column 7

43



- 160

130.

(K

SMMR TB

fh
h

b
]
QD

SMMR 18,0 V FINAL ANDO INTERIM T8 VS LATITUDE

- E_—EI
Fe 1l
I;:r{:
- I
T
1 T
I - "1[
1 e P
g " %‘FF}
I[Iﬂ? FoF
1 I _
I I F
Ip I I1 1! IIII i
14— EJIJ i+ TI L ; LITY: £
TIi;p L I I Ij, b - ~
Il II e [ II[ ][[ il =
F’
] F e
- T F‘F- F
FF # FE L FFF =
F g FI P Frfe e FAF T
G
F'
-25. ~15. -5, 5. s
LATITUDE (DEG. )

Figure 3.5. Orbit 1255, Grid 3, Column 11



(1<)

SMMR TE

[
s
Q

100.

SMMR L8.0 H FINAL AND INTERIM T5 Vs LETITUDE

. J "I:‘
FIF
I
1
F
F 3
I I -
A
I il
I
I = Pl
oy 1 ;
i a F
I &
orF
F
B q
ﬁ i 1
: L 1 I IIX F:L:
[[r . P r[ =T "{'E_r I...I !
TFIT LR T g it T
I i 110
s F 171 e
F
Y il FF et
F fFr e r i F
F r _
£ FF-H?? Fe 3 = F . oF F
F FooRE
-232. —-15. -3, 3. i

LATITUDE (BEG. )

Figure 3.6. Orbit 1235, Grid 3, Column 11

45

tH



220 T I ;
I = S N
] IF T
IF F,
- I
| I
210. .
Ii—-
; 1 ¥
i [ - F]
1[ I_IIL
— .
= 1
e 3
—200. —+ {IP F
e ] Ik F
£ " R I ! i
2 ML hoig Fre
Dol marl; g c
I I
II Elr F
bR F
190. = = £
I o F e T
1 FoF F e F
F
3 FI'F FF FF{?F
} £ =
] :r
i80. ——— - s .
-23. —-15. -5. 3. 1

SMMR 21.0 V FINAL BND INTERIM TB VS LATITUDE

1]

LATITUDE (DEG. )

Figure 3.7. Orbit 1253, Grid 3, Column 11

h6-



(K}

SMMR TB

[}
o
<

160.

150 . -

SMMR 21.0 H FINAL BND INTERIM TB VS LBTITUDE

F
!
41
N
F‘
Ie
I
I;; [III IF
Foopo I
. 11
|
- [~
il
F &?
[ i F
[ - F
I Loy
11 e @
I
F’
- iTEJI E;II
b e Pl 2
B
. FF;:' v It f
I - -
F £
F'
11 £ &
| 1 F e
) Foerle T f
T — Fq—s
-Z23 -13. -3. 3. i

LATITUDE (DEG. )

Figure 3.8. Orbit 1255, Grid 3, Column 11

47

(n-



. 240, -

(K

SMMR TR
%
0
O

190 . -

180,

(N

SMMR 37.0 V FINAL 68N INTERIM T8 VS LATITUDE
i
] AL |
IR
1 i
- r F__
EL 1
FEF
g 4l
i iy
L.]_ o F‘
] 4
{ EIFE— -F:’-_F‘.3-
i A Gt
! LogE i -
I = I - 1T F
, I I I Fe Fog
4 1 1 4 i I F F
1 III L . 1HI % Sl F F FE
i e II HIJ ITI rI Ir— 2L IF IIITTIP P FF
[T = F T Yy ;
11 ILLIQIIF'_FE I LIII ]ﬂIIIIIEIIT IIII YT P g
171 I I E.{ II - FIIHII-II IFF F 1 Ff:
III PCFF Z-FF— I . r £ £ le
F
I For L F Aos FEF &
= F Fg: 3 ol - Feo
F £ | _F FEE '
F F g FFF | £
F'
3 F
FooEe
F
=23, -15. T=5. S. :

LATITUDE (DEG. !

Figure 3.9. Orbit 1255, Grid 4, Columm 22

48



SMMR TB {K)
I

170. -

130 . -

SMMR 37.0 H FINAL GND INTERIM

TB VS LERTITUCE

1A i
F i
Li
F Tod
1 i T
v F._ T
T |- F‘
] F S
) F . il
. % I I e F i
L . i el
FF 11 A 3
i I‘_ {{' - [[ 1 =
? Fe ! I O far F
R i I  F B
) . IO S| iE . - T
1. 1lgl 1 FIF = FF i
I ] — II TIT =1 -lI o
Ve Lo ogdf o S - L
- i F
I I IIII It - g F i
L ~F F Il
) g Ig = &
[ F r "F r F' rF' =
3 é“_f_f' F e F
F T F ] = F F
{._
FF'
FoRl
g
T T . - ERE PR S T '
-23. -13. 3. 3. 13,

LATITUDE (DEG. 3

Figure 3.10. Orbit 1255, Grid 4, Columm 22

49



(K)

SMMR TB

SMMR

&.6 V FINAL BND INTERIM TB Vs LETITUDE

130. )
170,
160. i
R i _
11 F
[, 1 |
] 11115111““ i -
N L g : = F
150 FH e o £
i =
_Lﬁlo.i ......... 0 3 O
-25. -15. -5. 5.

LATITUBE (BEG.)

Figure 4.1. Orbit 1255, Grid 1, Column 1
Final Without Sidelobe Corrections

50

[
U



(K)

SMMR TB

SMMR

37.0 H FINAL 8NB INTERIM T8 VS LATITUDE

170.
i - I
T
3 ) I L
. 2
g %Eﬁ
i g1r
. £er
160 . o
1 - f Gy
ﬁ i
%'g I %;
. T it i
: gj- Fo-
¥
. i} E . - [t
= 'EHEZ EF“{ _ }IL E,l c Férﬁé
150 - F%'E 5 &EEF 3 ] i Tr |EF
e T R TR | Ak
P 2 B T
af T 0 age Fr?
T . & %‘F‘%" Foor I
3 g i i & dL _ A ¢
it %ﬁ{eﬁ- LE
7 & g T
0. of
B
120 R —— ——
-23 —-15. -3 Q. H

i

LATITUDE (DEG.)

Figure 4.2, Orbit 1255, Grid 4, Column 1
Final Without Sidelobe Corrections

51



()

SMMR T8

SMMR  &.&6 V FINAL AND INTERIM TB vs LQ%ITUDE

280-. -
] - TEF
11 ¢
230: = fi £
[
'F'
130,
I
éééi[lfll[[g‘%IIfIIIIII[
FF FFpFFF FFFFrrerppFe
130
80 . ———————— — ——— —
30. a0 . S0. &60.

LATITUDE (GEG. )

Pigure 3.1. Orbit 1212, Grid 1, Column 1

52



SMMR &.6 H FINAL AND INTERIM T8 VS LRTITUDE

280 . ~
£
7 1
. 230, !
: I
- - F
%
=180
x J
=
=
thH
i
4 F
130.
]
_ X |
= . _g - - T
JFTFREr gt FFERTEELaT
50 . — - - — =
30. 40 . 0. 60. T

LATITUDE (DEG. !

Figure 5.2. Orbit 1212, Grid 1, Column 1

53

(:3 )



(K}

SMMR T

SMMR 107 V FINAL BND INTERIM T8 Vs LATITUDE

-280.
- e
! e

-

] F

230. - :
] I
] - -
: [
- =

150
i E

1

| 3 1
-] - I
I It rygyqyya s Tpoprapgafonagprtil
{FFFFrFcr FFF Lo Fr
| FFFepgEF FFFFFEFFF FRFEpFF e

130
i

a0, —m—————— — — ——
30. 40 . 50. 60. K
LETITUDE (OEG.3

Figure 5.3. Orbit 1212, Grid 2, Column 1

54

(]



mna
Y}
O

()

SMMR TB
—
1)
]

SMMR 10.7 H FINAL BND INTERIM T5 vs LATITUDE

—i

F'
I FRE Ly g gf 11

50,

LETITUDE (DEG.)

Figure 5.4, Orbit 1212, Grid 2, Column 1

55

80,

10,



230.

230.

(K

I
[@)]
<

SMMR TBS

130.

50.

SMMR 1&.0 V FINAL AND INTERIM T8 vs LATITUBE

] ¢
_F
] Fo
F 7 ¢
] ]
£
i £ I
] 3
I % :
T
; Iéé}f L
:I]HIIIIIIIIIIIIIIIIIHIIIF FLIIH{IINIIIIF[_UI[EIHI%IIHIE
. — - Fo -
L e e _
] - .
30. 0. 50. 50 7

LATITUDE (DEG.

Figure 5.5. Orbit 1212, Grid 3, Colummn 1

0



(Y

SMMR TB

280 . -

230, 4

13C.

130 . -

80.

SMMR 18,0 H

FINAL AND INTERIM TB VS LHTITUDE

LATITUBE (GEG. )

Figure 5.6. Orbit 1212, Grid 3, Column 1

57

F'
F =
T ey
FoEE
F I
Fl1
F_
II I
F
I F
i .
g
L
_EFEF I . Lg
- ﬁF F - '4#- .
1 1 Lr ﬂ&gp; ifﬁfﬁ— T
R e F ] ol
] 3
3.  a0. s, a0 70.



280 .

230 -

(K

SMMR TB

130.

50.

[}
9
QA

SMMR Z1.0 V FINFL BNDO INTERIM T8 Vs LATITUDE

o 3 I
Hhar €
i ;PTT I
s F
F I
ﬁ- A
! T
- 1
#° f-
Fo -
TTT TFL
13 =l I I F
1 F X
EI‘ITI[”Iﬂ'-{EE:FF IT'IE;[T T_l};ﬂ;.-l—lcl“’tg-r_rrlr‘_f—lﬁg
el LS | L | ] L
e aar-aa FFEeF FE T FEFF -
30 a0. 50. 60. 70,
LATITUDE (DEG. !}
Figure 5.7 Orbit 1212, Grid 3, Columm 1

58



(k)

SMMR TB

SMMR Z1.0 H FINAL NG INTERIM T8 Vs LATITUGE

280 .
F
- e @E.r EF
foa
ﬁl‘
i L
| F
230.
F T
] g ]
R 1
J 1
] 1q ,
180. T
: £ ' F
J i &
1 z I
_ a#g;rgi; = _ .
4 T - E
1181 i TEF‘-% #EEE_&' f. if,
1 rl [ F;[F' 7l 3
130 ! Ilégé%&l ] FFE&IE% " Ef% F
1ab. F
a0. +—m—— — ———s .
30. a0 . 20 . 650 . 4.

LATITUGE (DEG. ?

Figure 5.8. Orbit 1212, Grid 3, Columm 1

59




LK)

SMMR TEB

SMMR 37.0 V FINAL AND INTERIM T8 VS LETITUBDE

280 _ _
F_ %:
| FF
F F o
F 2 ‘:s;l[ﬂ Ij{
! ni- F
1 FT
220. - e e :
i1 ’
. = - L_E e ——] .
- e i ; -l o7 %hé@=:- Ll £
g ﬁ%ﬁﬂ?%_:‘: Do Al gl
TSRS F TR [P R FERI T e
100, FE Gl i
. F
F
130.
a
30. ———— — — S — — T
J0. 40 . 0. 60 _ 70 .

LATITUDE (DEG.)

Figure 5.9. Orbit 1212, Grid &4, Column 1

60



{K)

SMMR TB

SMMR 37.0 H FINAL AND INTERIM T2 Vs LATITUDE

230 =
: £
¢ i FF T
F %l .
] F F§' '¢ﬁ?;1
I IL EFI
. F 1
- 230 L =
. iIv T4 F
] [
: f
] ' I
i I
180. 1 FFFIIT =
1 FREF
% ! F I~ ]
] %} : ) ;“If_: . FI] ;
T 4 iy qlﬁiﬁ'}i%‘géﬁ‘[?‘l?lp
i i
- _Uﬁ;:'ﬁ F-FI' ¥ ! F FF{:’
130 .
; F
1 F
30. —r— - et ——
30 . 40 . 0. 60.

LATITUDE (DEG.

Figure 5.10. Orbit 1212, Grid 4, Columm 1

61



{K{CELLY

TB CROSS-TRACK GRADIENT

Gl

LATITUDE (DEG)

Figure 6.1. Orbit 1212, Interim APC

62

SMME §.6 GHZ 7B CRUOSS TRAOCK GRADIENT vs LATITUDE
l
vV oy H
H H
v
v v Vil oy
v ¥
M y v Y
VoV, f ¥
Vv v
) ’ H  HH H -
T H
H
H
H
0. 30, 0. 50, &0



(K (CELL}

TB CROSS~TRACK GRADTENT

Figure 6.2, Orbit 1212, Interim APC

LATITUDE (DOEG)

63

SMMR  10.8%9 GHZ T2 CROSS TRACK GRADIENT VS LATITUDE
H
H VY
J o} H
H
¥ ooH
yH ’
- I
H H V
VVV\;VH Vvvw
ANMT !h‘vl}\f\}JJ_L.U\l'\f A NI EN AV - ATASATANAYS
HVIHNHHQ‘:’Q I v B4 DAY R A TIR VNIV %Y
VM EAAY Y
H HHHH " ‘
HHH 1
20. 30. 40 50. 50



CELL)

.\
e

(K

TB CROSS-TRACK GRADIENT

1B.0 GHZ TE CROSS TRECK GRADIENT VS LATITUDE

6. T
) H
%3
] Wi
v
3. ”
¥y H
T L/
v Y
- .V
T !
D £ V\F VW"V‘NVWW V\N\I\nf\/‘m‘ﬂﬂ_mwﬂﬂ!vﬁﬁﬁﬁf L (N
VV_WW I ¥ ¥ N AT ;-‘i ‘I YWY YV WY I HI S
. Ly Ho
HW HLM#H*HH 1 v
ik | e
] H
Vv
~-J.
k4
H
H
_6 - O . * L) . T - "
20. 30. 40 . 20. &

LETITUDE (DEG)

Tigure 6.3. Orbit 1212, Interim APC

64




SMMR Z1.0 GHZ TB CRUSS TRACK GRADIENT VS LATITUDE

(KR/CELL)
o

TB CRUOSS~-TRACK GRADIENT

y
. Hy]
Vo,
H
VoI
v oo
H
_ v, oM
v
AN.E AAL X0 bl }J: 1
VU UWVWV ,Vv\' VVW V‘!WVV FR ) H
v Y v
oo W | H WWWWV"WVV v
VVV v I_LL{"HH HL H VVvV Y
, VA H i !_H'H.; ‘-ru-FH"
- H ! H H
i HHHHT HH ,
H oy HVV
. :!_’ v
H
K
B ——— — e ———————————
20. 30. 40 20, &

LATITUDE (DEG)

Figure 6.4. Orbit 1212, Interim APC

65



SMMR  37.0 GHZ TB CROSS TRACK GRADIENT VS LETITUDE

0
TR -
TR e
oy
A— Mﬁuwmmmwwwx | .nm
N T _ 2
I - ..,..VW(. V-.H...U, " !
i - 1 T
"y >
ﬁﬁ.
S
o
_ - M)
o
_ - N o
\ . . AN
ry O M 0

: _
(T30 M) LNITAEHD YMIHH 1L -SSPH0 9L

(DEG)

LATITUBE

Figure 6.5. Orbit 1212, Interim APC

66



bLuck

l

W

¢

1

Ty

™

in

—
—

AVERAGE

LaTliuit

1946406
20,13
PU.BV
21 .04
Alani
21.08
22447
24.90
23.27
23403
2027
2HLTh
2!.1-?].
2h 4467
Zuatd
26. 60
27 0360
27 e’
2798
28,44
28 .90
29 <34
3024
U7
J1 ezl
dlobb
I P
32.454
Jaa0
Jd iy
JSoh
Yiand

Table 6.' Orbit 1212, Interim APC

CUpve FETS

. TV ey W ey TV g PP oy

LINEAR
TERM

« (1(10)
LD
"‘n]!:)rf
~e 278
s llh
~s (8L
"'0_197
~. B4
« 202
» 321
.« 3N
- o 24
'316
278
» 237
v 272

« 261
220
21 14
YL
vllh
s 240
223
w320
w3Lh
320
- 204
217
w116
» OO
e 11U
RN

FOR

GHUR 18,0

v POL s

- P oy PN T ey o e ™ o e

COMSTANT

TERM

174,293
173.919

1724821

1724719
171,229
170,218
JeYa579
167014
144917
163,471
162,415
lal el
16l ,a4]
1elelb b
lblo‘?Zb
152(17!‘."
16?2, a8/
1(12.7‘*7
163e 173
1ol H20
11;2-023
Talia93h

141.372
1ollet32
Jali 8y
160491
16{ta 6]
141067
161065
1l al¥W6
162,040
ta2.1hh
Pol, 310

Gnd TH vipsus

RMS

v B0
w42
722
s HAY
s 0499
787
s b1 3
e 430
eah ¥
2 b
.{-,‘47
s hbl
e 391
» 629
eBH
¢e6539
Y
« 391
401
342
22
v 290
«714
n 7YY
l«n7%
s A4U

912

« 809

v7001

XAV

Y7
1ot a7
1e227

-

Crhl HUnnkER

LINEAR
TERI

«l. 075
wl 2491
~1,178
~1le345
i U785
wlet3Y
"'1 L] 191{
o739
"'1432
- 4345
-5 H61]
= oLt
L/
-.074
~ byl
~a6i}é
".(’D[:(J
-, 788
AR
~, 7 lb
~ab 27
- 509
SR
~ 1510
~eH35
“",7(12
- 777
...c;bz
-1 a4
-b.j0H
wleith?
1,000

H POl

CONSTANT

TERHM

125.613
125.8%0
122,725
122,739
120,186
1204291
118,BLY4
115,241
111,475
106,910
107517
107 . 400
107.297
107 468
107 .562
107,757
104.778
109.217
109,688
109,155
104,381
507« 051
107.023
107.076
1N74293
107 .9U%
19.522
109.591
110, 0w9
110,229
110.359
10 bb6
Liu.aiy

oy Pt w L e W By T Y g S B T W T e T e e

RHS

e T204
L3994
| 04
1,039

« 385

7TYH

AN

« 300

AN

o770

WAL

Y7

43

eHDZ23

eH24

» 750

18

.'*7“)

o0 L

577

w232

«30%
lo1 13
1e234
1379
l'l?b
l.171
{3009

2B7%
1092
142308
el A



gy

BLGeK

i

Fou
1
2
3
y
L1
O
7

t
9

(Y
b

AVEP AL
FATITUDE

190487
20414
20440
2100
2182
dleqy
22645
2Lyl
23437
23l£‘q
2930
2470
2he 22
2ha b Y
2Ge]b
26,41
2707
27453
27 9%
2Ll
2641
29037
29«83
jb. 29
aGe7h
3lezl
st
JZa 13
.:‘}'IF"(’
,'_;‘:jnUE‘a
380
Ji.ve

Jhyur

CURVE

F1TS

LIHE AR

TERM

- * 463
48
e 35
e 781
- {09
"l. 402
"abhéh3
" 22
«0ou
W GL0
w500
00
LG0
100
e
00U
GO
G0
» D010
G0
00
000
« [0
000
U
it
ALY
SO0
100
-U(nfl
~s 273
s (100U
w030

Table 7.

FOR

o W

Sfll'i[{

v POl

18414}

Orbit 1212, Final APC

GHE T VERSUS

””””” P P o T o ™

cOMNSTANT
TERM

1714750
172,057
16% 4330
70,404
16474917
1664730
166810
1644397
160.‘1‘}?
189 .675
198.8%2
158,341
157.517
157,403
157,530
157,518
1584472
166,334
1560253
157,3&7
i560?35
Jbhe378
1574189
156,614
157.092
157,268
164786
167,215
156,706
R RAL
150L,.46Y
1L7 024
1Hbebd]

Ri1s

2¢46]18
4405
2711
Jep74
2e868
Jeahbd
24696
24294
2080
2e779
2ep ]2
20762
2440
J.2564
2949
2an44
Je 369
2730
2¢934
2.4864
Jejls
2070
3.256
2e9%0
I, 199
ZeB6Y
Je249
Jeta9¥
2.709
3.336
2915
KEWE
qo'glJ

Cell HUNBELR

H POL

e T ey P T b e W T gy Ty TR o P o e e Ty e A

LINEAR
TCRI

~a 749
-, 975
.“0692
-1lel75
";!1535
-!qqg
“~isl169
=059
U000
QU
U0
«000
LHO0
000
00
00
0G0
+N00
"1392
“,3[0
o 00
OO0
Lgo
U000
U0
+ N0
-3 3
« U
".!_‘)"-]9
"cb.jl
...."/ql
—07(_’1
=, 0013

CONSTANT
TERM

121,457
122,230
117.094
119.523
114,587
1164346
114,729
110,487
104,384
J03,674
1024796
1ul,899
1ol 621
fol.215
101,308
101,593
102,318
102673
104,748
103,508
101,343
101,327
lal,tyeé
101,432
1024111
101,862
105,090
102,415
10%.237
1054170
105,491
106,145

105,574

RS

26764
24902
JW.506
J.308
Jehbbh
VAN XY
Ja 344
Joe328
3.942
419
3,382
3«991
Jés27%
J.850
J.88%
3.318
4,208
3,072
3.276
Z2+860
J.659
Je?986
406
3,494
4¢18¢
4,088
Je744
3,928
J.3L7
2+639
3.474
4,02¢
34719



(K /CELLY

TB CRUSS~TRACK GRADIENT

SMMR 6.6 GHZ T8 CROSS TRABCK GREDIENT vs LBTITUDE
6.
H
4
3. 3
v H
VU
v
l_!
v
v
S SSEEVIEVIEVIENIRYIR VI VIN VIRVIN VI VIR b YR T VI—
H v H
WoooH y v
H oy
.._3_
H
-5. - - — -
20 . 30. a0 . 30. 5
; LATITUDE (OEG?

Figure 7.1. Orbit 1212, Fimal APC

69 -

(e



R CELL)

GRADTENT

SMMR

10.8%9 GHZ TB CROSS

TRACK GRADCIENT VS LNOT ivUbE

B CROSS-TRHCK

e

LETITUDE (DEGS

Figure 7.2, Orbit 1212, Final APC

H
H
v
] v H
|
] H
LY HV
H HyH § '
A VIVAVEVIVE S SVEVY PTVRMS W ¥1 VIR [V YIYY-Y.
Vy
Jv MY
4
v
H
g. 30. a0 . 0. 5

L]



{K{CELL)

TB CROSS-TRRACK GRADIENT

SMMR

15.0 GHZ T CROSS TRACK GRADIENT ¥S LRTITUDE

C.. - H
H
Vi
- v _{
3. o
H
"M
/ Y
Wy
HH oY
W
O -—~——MHM%MM%Mmw&&w+wmﬁ+wﬁ¢wgumw 4 Ay
iy MY v H Hy ¥ v M HH
N Yy Tt i wf‘\/
4!
H H H -
-3 v
1%
H
1Y
H
-6 . — — ,
20. 30. AQ 530

LATITUDE (DEG)

Figure 7.3. Orbit 1212, Final APC

71




(R{CELL)

TH CROSS-TRACK GRADIENT

&Y}

SMMR  Z21.0 GHZ T8 (CRUOSS TRACK GRADIENT ¥S LATITUDE
My
Y
K
H
v oV
]
v v H
J& W
v oV
v -
v W) v
vV
v g wv‘t’rﬁﬁl} ST M
8y, H V\JW w \H'“'H v
Y Hy ¥ HH\WH H
v e H,H H
H oW
Y
H vV
HVH
50, 0. 4. s50. 60 .

LSTITUDE (DEG)

Figure 7.4. Orbit 1212, Final APC

72




{K{CELL)

TB CRUSS-TRACK GRADIENT

Ol

SMMR  37.0C GHZ TB CROsSS TRACK GRADIEMT vS LATITUDE

i
] Hy
H
H
Lt
HyH
W
1%
A%
H +l
v Q4 H
] A
L A
4
v N
Hy/
, 9, ¥
“ T . !A 'nr}s’\(f 'n‘?vi ?;gg%
: TR H Y
q-lf:!#‘-:‘f; 'L‘{F‘i\f‘/ :
I b v V
H
d y
H
V’-e‘
Y,
H
HV;_,_{
H
M
- - H - -
20 . 30. AQ . 50. &0

LATITUDE (BEG)

Figure 7.5. Orbit 1212, Final APC

73



SMMR TB VS CRLCULATED T8 FOR  V DRTA

240.“ - /////?
220 .. ’ﬁ//

)

o
O
O

{K
“(ﬁﬂ_

SMMR TB

fak
W]
<

160 .
>

CALCULATED T8 (K)

Figure 8.1. Orbit 1135, 46° N. tc 52° N., Interim APC

74

140. 180, 180.  200. 220

(4"

O



)

i

SMMR TH

180.

160.

P
[N
W]

160 .

SMMR T8 Vs CHLCULHTED 75 FOR H DHTH

J
2
2z
;
50 . 100. 120, 140, 160. 50

Figure 8.2. Orbit 1135, 46° N.

CALCULATED T8 (K)

75

to 52° N., Interim APC



Table 8. Observed Biases, Orbit 1135, 46° N.
to 52° N, Interim APC
RMS ABQUT
CHANNEL BIAS BIASED CURVE
beb V 2484 le201
beést H s 60 +739
10969 v =113 lelp9
10449 H 7482 24108
18e0 V "7 eb1 14971
1840 H 3468 14495
2leg v =7406 14542
2len H 5437 leSg2
37«0 V 8,414 1e728
370 H 5,48 3,487
ALL v =5,35 302?8
ALL - H 4959 30176
ALL V+H w,38 5;911
Table 9. Observed Biases, Orbit 1135, 46° N.,
to 52° N. TFinal APC
RMS ABOUTY
CHANNEL BlAs BIASED CURvVe
beb V 4,47 0927
6ed H + 74 + 890
10669 V -5,40 2.947
10!&9 H 7489 3eb48
18.p v -1}.94 24286
18e0 H 1453 40222
2140 v =711 24149
2lsQ0 H 17 24239
37.0 V -10,70 54635
37.0 H 3,28 6¢910
ALL ¥ -8,32 4ep82
ALL  H 2,72 o 40971
ALL VeH ~2.80 Ckﬁ%%hg 7s154
1.
Athﬁfﬁ%b
(/).},_-
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Table 10. Cos B Estimates, "Best' Data Set

RMS Around

Channel ) Cos B TA Curve Fit
6.6 V .03 .13
6.6 H .21 .57

10.7 Vv .06 .32

10.7 ®H .04 .21

18 Vv . =23 .13

18 H .23 .16

21 v -.05 .19

21 H .31 .62

37 vV J19 .34

37 H .16 .35

Notes:

"Best" Data Set consists of 103 scans of TA data taken from the following orbit
segments:

orbit 1126 16°s to 8°S.
Orbit 1198 7°8 to 4°s.
Orbit 1255 19°S to 5°S.
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