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1.0 INTRODUCTION

The NASA Earth Radiation Budget Satellite (ERBS) spacecraft, vhich was launched
into a 57-degree inclination orbit on October S, 1984, became operational on
November 1, 1984, and was the only operational ERBE spacecraft during that year.
The National Oceanographic and Atmospheric Administration NOAA-9 spacecraft was
launched into a polar, Sun-synchronous "noon/midnight® orbit on December 12,
1984. The NOAA-9 did not become operational until February of 1985. The NOAA-10
satellite was launched into a polar, Sun-synchronous °terminator® orbit in
October 1986 and became operational in that month.

2.0 SCANNING RADIOMETERS

- The relative positions of the scanner at various elevation angles are shown in
Figure 1. The sector from 14 to 22 degrees 1s sometimes called the "space look
before scan,” the sector from 22 to 158 degrees is called *Earth-viewing,” and
the sector from 158 to 163 degrees is called "space after scan.” The complete
design and method of operation of the scanners was described by Carman!' and
Kopia?. Data for scanner offsets are obtained from pre-Processed Archival Tapes
(also called pre-PAT's or ID-3's) produced by the ERBE Merge Subsystem. The Merge
Subsystem and the ERBE scanner count conversion process is fully described by
Stassi et al.3. The ERBE scanners complete one scan every &4 seconds; hence, there
are four scans in each telemetry record. A space-view is obtained every scan and
is the source of the "space clamp” offset, which is applied to all measurements
in a scan to adjust for drift. The scan position offsets are scan position
specific, and these are the offsets 1isted in this report. The units associated
are Watts per square meter per steradian. It is important to mention here that
the scan positions referred to in this report, which range from 1 to 60, are
known as the "Earth-viewing" scan positions, and they differ from the sample
numbers listed in other documents (e.g., Section 4, Reference 4), which range
from 1 to 74. The conversion from the "Earth-viewing" scan position to sample
number is performed by adding 8 to the scan position. Thus, sample numbers 1l to
8 are the "space-viewing" positions, 9 to 68 are *Earth-viewing,” 69 and 70 are
"space-viewing," and 71 to 74 are the "internal blackbody (IBB) viewing"”
positions. The nadir position in the "Earth-viewing® system is scan position 34,
while it is sample number 42.

Halyo et al.?, modeled and determined the count conversion coefficients using the
TRW ground calibration data documentation®®:7 for all ERBE scanning sensors. A
more detailed description of the scanner count conversion process is given by Lee
et al.'. The accuracy of the ERBE scanners was shown by Lee et al.?, to be within
1 percent. Stassi et al.’, detailed the software applications of the count
conversion algorithms as they are used by the ERBE Merge Subsystem. In
abbreviated form, the following equation characterizes the scanner count
conversion algorithm used:

Eycan = GAIN * (raw counts - (scan position + space clamp count offset))
+ scan offset for the record + drift offset for the scan

1
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where: GAIN = (AV/VB)*CVLT and
AV = a constant for the channel determined from ground
calibration data.
VB = bias voltage counts for the channel
CVLT = a counts to voltage conversion factor (=1/409.5)

2.2 ERBS SCANNER OFFSET PROCEDURES

Halyo et al.3 determined the ERBS ground count conversion coefficients (gains).
The ERBS zero-radiance offsets (by scan position) were derived by B.R. Barkstronm,
using space-viev data from the 1984 pitch-up maneuvers. The 1985 pitch-up
maneuvers were used to verify that the ERBS in-flight scanner offsets had not
changed. Major differences wers found, however, between the scanner offsets,
when operated at the along-track azimuth position and those found wvhen operated
at the cross-track position. Appendix A contains the ERBS cross-track and along-
track scanner offsets.

2.3 NOAA SCANNER OFFSET PROCEDURES

Halyo et al.®, determined the NOAA-9 and NOAA-10 ground count conversion
coefficients and generated the corresponding offsets using the ground-calibration
data reported by Hendricks®:’. Data acquired by the NOAA-9 spacecraft in orbit
fndicated that ground and in-flight offsets were significantly different. The
procedures used in the determination of the in-flight offsets for the ERBE NOAA
satellites were developed by Mr. Lee Avis!® of the Atmospheric Sciences Division
at the NASA Langley Research Center (LaRC). They consist, basically, of presuming
that the ERBS satellite measurements are without error, and then making the
necessary adjustments to the NOAA-9 data to make them equivalent to the ERBS
data. The NOAA-9 and NOAA-10 offsets are produced only for scan positions 5
through 60, because of the difference in operational spacecraft altitudes.

2.3.1 NOAA-9 SCANNER OFFSET PROCEDURES

For selected days during the month, when the ERBS averaged radiance profile is
approximately Lambertian and the ERBS and NOAA-9 satellite orbits intersect in
darkness, averages of the differences in the two readings for each scan position
(corrected for differences in satellite altitude) are determined. These *offsets”
are called the "benchmark" offsets and represent the amount by which the NOAA-9
measured radiances must be corrected to produce the "corrected to ERBS" values.
The NOAA-9 offsets for each day, or for a group of days, are determined by
applying the "benchmark" offsets to the NOAA-9 readings for the "benchmark® day
or days, averaging if more than one day is involved, and taking the difference
between these "corrected to ERBS" NOAA-9 radiances and the measured NOAA-9
radiances on the day in question. The NOAA-9 scanner offsets, generated using the
"Avis® method just described, are shown in Appendix B of this report. In the
listings contained in Appendix B, there are occasional columns which are filled
with asterisks. In those cases, there either wers no data for the day in
question, or the data were not reduced. As with the nonscanner, NOAA-9 scanner
offsets begin in February 1985.



2.3.2 NOAA-10 SCANNER OFFSET PROCEDURES

In the case of the NOAA-10 satellite, scanner offsets are necessarily produced
in a different manner than those for NOAA-9. There are two reasons for this:
first, because of NOAA-10's terminator orbit, there are few intersections in
darkness; and second, the NOAA-10 offsets have been found to be sensitive to
scanner azimuth angle, which is slternately either 0 or 35 degrees. Therefore,
to determine NOAA-10 offsets, an extension of Mr. Avis’ procesdures vas developed
by STX. The modified procedure uses the same softvare developed for the NOAA-9
to determine an average of all offsets for days which contain nighttime
intersection data during the period under consideration (i.e., the period when
the scanner azimuth angle remains fixed at either 0 or 35 degrees). These
averaged data are then used as the NOAA-10 offsets for each day of the entire
period. The NOAA-10 scanner offsets for 1986, which were generated using the
*STX" method, are shown in Appendix C of this report.

2.4 SIGNIFICANT EVENTS

During the lifetimes of the three ERBE satellites, there have been periods of
time when the satellites have not been functioning in their "normal” or Earth
viewing mode. Some of these events, such as the bi-weekly internal calibrations
and operations in the along-track (or pushbroom) mode were planned; others were
not. A list of the most significant of these events follows.

2.4.1 SIGNIFICANT EVENTS: ERBS

The ERBS satellite was launched into a 57-degree inclination orbit on October 35,
1984, and became operational on November 1, 1984. During the month of January
1985, from the 16th to the 28th, and during the month of August 1985, from the
7th to the l4th, the ERBS scanner was operated in the along-track (or pushbroom)
mode, as opposed to the normal cross-track (or whiskbroom) mode.

2.4.2 SIGNIFICANT EVENTS: NOAA-9

The NOAA-9 satellite was launched into a polar, Sun-synchronous, "noon/midnight”
orbit on December 12, 1984. During the month of August 1985, from the 2nd to the
9th, the NOAA-9 scanner was operated in the along-track mode, as opposed to the
normal cross-track mode.

Thus, for a period of 2 days, from August 7 to 9, 1985, both the ERBS and NOAA-9
scanners were functioning in an along-track mode.

2.4.3 SIGNIFICANT EVENTS: NOAA-10

The NOAA-10 satellite was launched into a polar, Sun-synchronous, ®terminator”
orbit on October 22, 1986. Because of the orientation of the Sun in relation to
the NOAA-10 scanning plane in this terminator orbit, the scanner azimuth angle
must be changed periodically to prevent scamning of the solar disk. Froa its
launch until Decesber 31, 1986, the NOAA-10 scanner azimuth angle remained fixed
at 35 degrees.



3.0 NONSCANNING RADIOMETERS

The ERBE nonscanning sensor module is illustrated in Figure 2. The hemispherical
shortwave dome, which is shown covering the active cavity in the illustration,
is used only for the shortwave channels and {s not present on the total
{nstruments. Also, the distance separating the primary aperture and the field
limiting aperture is much less on the WFOV instrument than on the MFOV. The
complete design and method of operation for the nonscanners wvas described by
Carman!! and Luther et al.1?:13. The TRW ground calibration data for the ERBS,
NOAA-9, and NOAA-10 nonscanners was documented by Fellner et al . 18.13.18 Halyo et
al.s designed, modeled, and validated count conversion equations to represent the
TRW ground calibration data. They also produced the final count conversion
coefficients for all nonscanning sensors. For the most part, nonscanner offsets
vere produced for every usable calibration day. The normal nonscanner calibration
frequency wvas once every 2 weeks. As sentioned in the Introduction, NOAA-9
offsets start in February 1985, and NOAA-10 offsets start in October 1986.

3.1 NONSCANNER COUNT CONVERSION ALGORITHMS

The equations used in the determination of nonscanner offsets were developed by
members of the ERBS Science Team, and are described by Halyo et al.® They are
used as follows: .

TOTAL CHANNELS (WFOV & MFOV)

Er=Ay - V24 Ay . Tp+Ag . 2+ By

SHORTWAVE CHANNELS (WFOV & MFOV)

Eg-Av.vz"'A,.T"fA’.E’*h.v.z*Bﬂ

The in-flight total channel count conversion coefficients, except for the B;
offset term, remain the same as the ground coefficients. The offset term, B, is
recalculated using in-flight calibration data. However, because of degradation
of the transmissivity of the Suprasil dome used to block longwave radiation from
entering the active cavity of the shortwave channel, each count conversion
coefficient for the shortwave channel is modified as described in the next
paragraph. The shortwave offset term, By, is then recalculated using the in-
flight data.

3.1.1 DOME DEGRADATION CORRECTION
The transmissivity degradation caused by solar exposure of the dome is computed
for each calibration day. The method of correction of the shortwcve data to
compensate for this dome degradation is accomplished by using the relationship:
A(t) = (8(ty)/s(t)) * A = (Cp /(L)) * A
where: A(t) = "corrected® in-flight shortwave coefficient

5
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s(ty) = measured solar irradiance on day O

s(t) = measured solar irradiance on day t

Co = offset calculated on day 0

A = ground coefficient for the tera in question

The factor {Cy/s(t)) is sometimes referred to as the dome degradation factor. It
is a number (normally greater than 1) which represents the amount by which the
ground coefficient, A, must be increased to compensate for degradation of the
dome. These comments apply to all "A" coefficients in the shortvave equation.
For the coefficients and offsets listed in this document, the value of s(t) wvas
calculated from a sscond order fit to solar calibration data both before and
after the data days. The offset term, By, was computed by assuming zero
shortwave energy present in the nighttime in-flight data. The procedures used for
revising the coefficients and offsets are described by Paden et al.},

3.2 GROUND OFFSEIS

The TRW ground calibrations for the ERBE nonscanners are described by Fellner,
et al.141518 gt the TRW facility in Redondo Beach, California. The TRW
calibration data were used by Information & Control Systeas, Inc. (ICS), Hampton,
Virginia3, to define count conversion coefficients. A summary of the applicable
coefficients, which were generated through the combined efforts of 1CS and NASA,
is shown in Table 1. The radiometric fluxes, or "E" terms in the above
equations, are calculated based on the coefficients, or "A" terns in Table 1, and
the following variables:

V = Instrument output (volts)
Ty = Field-of-view limiter temperature (degrees K)
Vg = Calibration heater voltage (volts)



Table 1. ERBE Nonscanner Ground Coefficients

SAT COEF. Ay Af AR B Ag
- ]
T | wrov | -22.7873 -1.3968 26.1161 | 1703.700 N.A.
: g MFOV | -22.7093 -0.9230 25.1276 | 1273.547 N.A.
: s | wrov | -25.5824 -0.6434 26.5454 | 1311.386 |-0.03051
é Mrov | -25.5337 1.2227 29.0431 | 1014.669 |-0.03751 |
Eﬁ T | wrov | -22.8621 -0.3977 24.7635 | 1475.430 N.A.
g Lg Mrov | -22.5566 -0.5274 23.9133 | 1211.540 N.A.
: s | wrOv | -25.9880 -0.3540 30.1311 | 1359.476 |-0.03465
9 é MFOV | -25.4599 0.7092 28.9870 841.703 |-0.03604
N| T | wrov | -22.5230 -0.4216 23.8202 1432.85 N.A.
2 g MFOV | -23.2215 -1.9825 22.4009 1668.74 N.A.
i f s | wrov | -24.3501 -1.3074 28.6683 1417.18 |-0.03032
3 6 MFOV | -25.0633 -3.3751 29.1677 1942.58 |-0.02270

3.3 IN-FLIGHT OFFSEIS

The ERBE Merge Subsystem, described by Stassi et al.?, was used to produce
Instrument Validation Tape (IVT) for each calibration day in question. This tape
was used as the source for nonscanner in-flight calibration data. Appendices G,
H, and I contain figures depicting the offsets derived on the calibration days
for the ERBS, NOAA-9, and NOAA-10 satellites, respectively. Monthly tables of
nonscanner offsets, as they were used by the Merge Subsystem, are reproduced in
their original memoranda format in Appendices J, K, and L, for the ERBS,
NOAA-9, and NOAA-10 satellites, respectively.

3.3.1 TOTAL CHANNELS

Two data sets are used to independently determine total channel offsets (i.e.,
the By terms). These are referred to as “B-soak” and *internal cal.” The "B-soak”
data set is the set of 60 IVT records beginning 90 records before the "go to
nadir”" command preceding the slevation of the instrument to the internal sources



nadir” command preceding the elevation of the instrument to the internal sources
for the internal calibration sequence. The "internal cal” data set is the data
set comprised of records collected during the internal calibration sequence when
both the Shortwave Internal Calibration Source (SWICS) and the calibration heater
voltages are zero. Total channel offsets are independently determined from both
of these data sets, using the temperature and voltage data supplied by the IVT
records. If the "B-soak® offset is present, it is the preferred offset and is the
final total channel offset. 1f the "B-soak” offset is not available, then the
"Internal Cal” offset is used.

3.3.2 SHORTWAVE CHANNELS

Four data sets are defined for use in the independent determination of shortwave
channel offsets. The "B-soak® and "internal cal® data sets, as described for the
total channels; the "nighttime" data set; and the "solar cal® data set. The
*nighttime* data set is the aggregate of all data records collected when the
solar zenith angle is greater than a specified value. The specified value is
normally 123 degrees. The "solar cal” data set is the collection of "space-look"”
records (about 24) following solar exposure vhile the instrument is returning to
nadir. During the "nighttime" and "solar cal" periods, the incident shortwave
flux is assumed to be zero. If there are data for the "nighttime” offset, this
is the preferred offset. If not, then the second choice is the “intermal cal"
offset determined by using the IVT data (and using the SWICS temperature to
determine the total channel flux reading, if it were observing the SWICS)
adjusted by the appropriate “delta” (e.g., the fitted difference between the
"nighttime” and the »internal cal” shortwave offsets). Failing either of these
options, we then resort to using interpolated "nighttime” (first choice) or
"{nternal cal" (second choice) data from the calibration days {mmediately
preceding and succeeding the day in question. The "solar cal” offsets are not
currently used. Deltas for shortwave channel correction to “nighttime"
equivalents are determined from least squares linear fits to historical shortwave
calibration data.

3.4 FINAL COUNT CONVERSION COEFFICIENTS

Appendices G, H, and I contain tables of nonscanner offsets for the ERBS, NOAA-9,
and NOAA-10 satellites, respectively, for the years 1984, 1985, and 1986. These
offsets were generated using data acquired on internal calibration days, which
are shown in the plots in Appendices J, K, and L and are presented as they were
used by the ERBE Merge Subsystem. For the most part, nonscanner offsets were
produced for every useable calibration day, and the nonscanner internal
calibration frequency was approximately once every 2 weeks. As mentioned in the
Introduction, NOAA-9 offsets commence in February 1985, and NOAA-10 offsets
commence in October 1986.
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APPENDIX A: ERBS SCANNER OFFSET TABLES

The following pages contain the ERBS scanner offset tables, both cross-track and
along-track for the period from November 1984 until December 1986. As previously
mentioned, the ERBS did not become operational until late October 1984,

During the periods from January 16 to 28, 1985, and from August 7 to 14, 1985,
the ERBS spacecraft was operated in an along-track mode. Scanner offsets for
these days are listed as "along-track® offsets. Offsets for all other days are
listed as "cross-track® offsets. In reality, for all days in 1985, only one set
of scanner (cross-track) offsets was used. The differences for each individual
month were only in the offset for scan position 1 of the shortwave set.

The units used for all scanner offsets in these tables are watts per square meter
per steradian.

Table
ERBS Cross-Track Offsets, October 1984 - December 1985 . . . . A-1
ERBS Along-Track Offsets, January and August 1985 . . . . . . A-2
ERBS Scanner Offsets, January - December 1986 . . . . . . . . A-3
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ERSS CROSS-TRACK SCAMNER OFFSETS WOVEMBER 1984 TNROUGH DECEMBER 19835

s.p. TOTAL LONGMAVE  SHORTWAVE
1 .12 .13 .23
2 -09 .06 -.70
3 -00 .03 -.58
4 -0 -.06 -.49
H -.56 - 48 -1.13
6 -.3 -.26 -.88
4 16 14 -.63
8 .15 22 «1.04
9 .26 .5 -
10 =43 -.% -.81
n -.57 -5 1.3
12 -8 -3 -.97
3 -8 -1 -.68
% .33 » -9
13 -34 40 -7
16 .3’ 43 .-“

17 .u .‘2 _.”
18 45 .50 -.68
19 46 49 - .48

20 .52 .86 -.n

3 .55 .60 -.61

a2 .50 46 -.53

3 .48 49 -.97

2‘ sz .5‘ - n

24 -.04 .02 -7
26 .18 .28 -.97
27 n .8 -.58
[ -82 -8 -.37

34 9 97 -.68

30 .26 .32 ..

A .33 41 -.52

32 .33 .43 -8

3 .52 .56 -.53

b 1.12 1.16 -.19

35 1.1 1.18 -.59

36 1.20 1.22 -.32

37 1.4 1.17 .20

38 1.19 1.2 -.60

39 1.2 1.30 .37

40 1.2 1.2 -.18

3 1.5 .5 -.81

42 1.16 1.3 -

43 1.20 1.18 -.30

“ 1.21 1.28 -.67

45 .& .m _.“

b -» .82 -.40

47 1.45 1.48 -.56

48 1.47 1.51 .29

49 1.5% 1.%6 -.08

o -8 .8 -T2

3 9 93 -.49

S2 1.02 1.17 -.12

s3 1.09 1.47 -.63

4 1.65 1.73 -.29

s5 1.58 1.65 -7

36 1.56 1.62 -.63

57 1.52 1.60 -k

58 1.48 1.49 -.32

59 1.42 1.51 -

60 1.40 1.51 -.51

61 1.38 1.43 - 41

2 Ly 1.41 -1.19
15
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ERBS SCANNER OFFSETS CALONG-TRACK) FOR 16-28 JANUARY 1985
AND T-14 AUGUST 1985

TOTAL LONGMAVE SHMORTWAVE
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ERBS SCAMNER OFFSETS FOR 1986: TOTAL CHANNEL
MONTH -->
WAR APR MAY J JUL AUG SEP ocT nov DEC
12 A2 12 .12 .12 .12 .12 12 12 .12
.09 09 .09 .09 .09 .09 .09 .09 .09 .09
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-.06 -.0b -.06 -.06 -.006 -.06 -.06 -.06 -.04 -.04
.56 56 -.% -.5 -.5 -.56 -.56
.36 36 -3 -3 -3
14 a1 .14 14 .14 .14 16 16 14 . 1
.15 .15 .15 .15 .15 .15 .15 .15 .15 .15
.26 26 .26 2h 26 26 24 26 2k 24
&5 <45 .45 -5 -5

#
¥
¥

¥
¥
i
i
i

45 -45 .45 -5 - -

.3 -3 -3 -3 -3 -3 -3 -3¢ -8 -.37
cdS 45 .45 .45 -5 -5 .45 -45 -.45 -.45
.28 -.28 -.28 -28 -2 -2 -2 -.28 -8 -.28

16 1.1 1.1 1% 1% 116 L6 1L 1% 1.1
91,19 119 199 119 119 119 119 119 119
% 1.5 1.5 1.5 1.5 1.5 1.3 1.5 1.5 1.3
% 1.2% 1.5 1.5 1.5 1.5 1.5 1.8 1.5 1.3
% 1% 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
16 1.16 1.6 1.16 1,96 116 1.16 116 1.16  1.16
20 1.20 1.20 1,20 1.20 1.20 1.20 120 1.20 1.20
29 121 121 12t 121 L2 L2t L vt v
.62 62 82 N 62 .62 N4 .62 62 N 4
4 ™ 44 ™ ™ N o4 T N o4 24 »
45 1.65  1.45 145 1,45  1.45 1,45 145 1,45  1.45
AT 1.47  1.AT V.47 147 147 14T 147 147 147
S1 0 1.51  1.51 151 151 1,51 1,51 151 151 WL
82 82 82 82 .82 .82 .82 .82 82 .82
N K4 N 91 N 9 ) 91 N N
02 1.02 .02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
09 1.00 1.09 1.09 1.09 109 1.00 1.09 1.09 1.09
65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65
58 1.8 1.58 158 158 158 158 1.58 158 1.58
56 1.4 1.5 1.5 1.5 1.5 1.5 1.5 156 1.56
$2 1.%2 1.2 1.%2 t.52 152 1.52 152 152 152
45 145 1.45 1.45 145 145 145 145 145 1.45
42 1.42  1.42 1,62 142 1.62 162 142 V.42 V.82
40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 140 1.40
38 1.38 1.38 1.33 1,38 1.38 .38 1.38 1.38 1.38
31631 .31 1.3 13 L3 L3 L3 137 M

17



OONOVIrUWUN=29

*

NERRURNRISIZET IS
L I R B

-
[ ]

P N )

Y Y Sy PR LR B

EEX3 13 P EES

RS LRPMNILLSSELESF O s8R RRrUE el

-l d ol ) b ad b b

r'y
-

ERBS SCANMER OFFSETS FOR 1986: LONGMAVE CHANNEL
MONTH -->
FES MAR APR MAY SN JNn AG SEP
.13 .13 .13 .13 .13 .13 .13 .13
.06 .06 .06 .06 06 .06 .06 .06
.03 .03 .03 .03 .03 .03 .03 .03
-06 -.06 -.06 -.06 -.06 -.06 ~-.06 ~-.06

[
»»
85
«
)
: 3
()
. e
8&
[ )
. .
B&
«
. .
8&
.
)
&
[
.
B&
"
)
B

-3 -3 -3 - -3 -3 - -3
-3 -5 -5 -8 -5 -5 -5 -8
-3 -3 -3 -3 -3 -3 -3 -3
I TR, T I TR T S | ST L S [ L

.56 .56 .56 .56 56 .56 .56 .56
1.16 1.16 .16 1,16 1.16 116 1.16 1.16
1.8 1.18 1.18 .18 1.18 118 .18 1.18
1.2 L2 1.2 w2 & 12 12 a2
197 147 1.7 17 17 1.7 17 LYY
1. 1.5 1.2 1.5 1.5 1.5 1.2 1.3
1.30 1.30 1.30 1.3 130 1.30 1.30 1.30
1.5 1.5 1.5 1.8 1.5 1.8 1.5 1.5
.31 131 1.3t 131 L3 R L3 LR
1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
1.18 1.18 1.18 1,18 1.18 1.18 1.18 1.8
1.8 1.28 1.28 128 1.28 1.28 1.28 1.28

.70 .70 .7 .70 .70 .70 .70 Ny

.82 82 82 .82 .82 .82 .82 .82
1.48 1,48 1.48 148 1.48 1.48 148 148
.51 ST 151 1,51 151 151 151 1.5
1.5 1.5 1.5 1.5 1.5 1.% 1.5 1.5

84 R 84 86 N ] 84 .84 .

.93 93 93 93 93 93 93 93
147 117 147 147 17 L7 v L7
1.7 197 1.7 1.7 17 L7 LW LYy
1.3 1.3 .3 .73 .73 \.3 73 .73
1.65 1.65 1.85 1.65 1.65 1.65 1.6 1.6
1.62 1.6 1. 1.6 1. 1. 1. 1&
1.60 1.60 1.60 160 1.60 160 1.60 1.60
1.49 149 149 1,49 149 1.9 149 1.49
151 1.5 1,51 151 151 151 1.1 1.5
1.5 1,51 1.5t 151 151 151 .51 1.8Y
1.43 143 143 143 143 143 143 1.4
1.6 1,47 141 161 161 141 141 1.4
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ERSS SCANNER OFFSETS FOR 1986: SNORTWAVE

MAR AP MAY

-3
.M
-.58
-.49
-1.13
-.08
-.63
-1.04
-7
-.81
1.3
-.97

-.Th
-5
- .41
-1.19

-8
-.n
-.58
<49
-1.13
-.08
-.63
«1.04
-7
-.81
1.3
- 97
-.68
-9
-.76
-.54
-9
-.68
-.45
-.m
«.61
-.53
-7
-7
-.7
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0
w
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.58
-.70
-.58
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-.08
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-7
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-
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-
<76
-5

- T4
-5
-.h1
-1.19

MONTN -->

.36
-.70
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-.88
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-1.04
-.m
-.0
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APPENDIX B: NOAA-9 SCANNER OFFSET TABLES

The folloving pages contain the scanner offset tables for the NOAA-9 spacecraft
for the period from February to December 1986. As previously mentioned, the
NOAA-9 did not become operational until late January 1985.

During the period from August 2 until 9, the NOAA-9 spacecraft was operated in
the “"along-track" mode. Scanner offsets listed for these days are those
appropriate for the scanner operational mode on that day. Only one set of scanner
offsets vas used for each day.

The units used for all scanner offsets in these tables are vatts per square meter
per steradian.

Table

February 1985 .

March 1985

April 1985

May 1985

June 1985 .

July 1985 . . e e e e e e e e
August 1985 . . . . . . . .
September 1985 . . . . . . . . . . . ..o
October 1985 . . . . . . « « « « « « 4 e . o=
November 1985 .

December 1985 .

January 1986 .

February 1986 .

March 1986

April 1986

May 1986 .

June 1986 .

July 1986 . .

August 1986 . .

September 1986

October 1986 .

November 1986 .

December 1986 .
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NOAA-9 SCANMER OFFSETS FOR FEBRUARY 1985
DAY OF MONTH -->
s.P. 16 17 18 19 20 21 2 a3 26 & 26 27

28
36 .36 .36 .36 36 .36 36 .36 .36 36 36 .36 .36
06 1,06 1.06 .06 1.0 1.04 1,04 1.06 1.04 1.0 1.0 1,06 1.04
93 1.93 193 193 193 193 1493 1,93 193 193 1.95 193 198
6 -9.66 -9.60 -9.64 -9.60 -9.64 -9.64 -9.64 -9.64 -9.64 -9.64 -9.64 -9.64
-18.31 -17.96 -19.11 -19.06 -19.18 -19.48 -20.04 -20.40 -20.79 -20.76 -20.63 -21.12
171 1,09 -.47 -1.90 -1.91 -1.29 -1.35 -2.45 -2.40 -2.30 -2.00 -2.26 -2.66
-6 -.12 36 -T2 121 -.59  -.43 145 -1.51 -1.16 -6 121 -2t
66 -.23 40 -3 3% 14 13 -6 -.86
.21 63 1.1 .07 20 A1 1,06 -.06 -.1

O N AL WN -
—
o

2 80 -.9% 22 .05 J5 -8 35 -1.44 St
1% 90 B .59 24 J6 -1.26 08 -.06 68 -9 .38 -1.58 43
15 .86 .65 A A2 J6 -1.38 .08 -.03 55 -8 3 -1.6 .32
16 .81 .58 36 .05 J2 -4 15 -.08 40 -3 03 -1.73 .26
17 .69 43 A8 -.M S1 -1.47 10 -.15 A5 -3 -7 -1.80 A7
18 52 .30 08 -.16 40 -1.33 -.05 -.27 -.02 -.41 -.54 -1.63 A7
19 .33 6 -.05 -.18 23 197 -2 -3t -7 -53 -.81 -1.46 .10
20 .05 -.12 -3 -7 07 % -39 -3 -3 - -1.00 -1.28 -.09
217 -1 -3 -3 -.16 IS 73 -46 =30 -9 -89 -1.15 -t -.16
2 - -3 -3 -.3% 09 -.7T8 -60 -.36 -31 -.66 -1.15 -1.06 -.36
23 -43 -.40 -.36 -.4S 09 -7 -7 .42 -40 -.71 -1.10 -1.16 -.43
26 -37T -5 -.1h -5 18 <70 -7T1 -.43 -.35 -.65 -.90 -1.25 -.31
2 -.27 -.10 .07 -.50 29 -.68 -.62 -3 -.16 -5 -.T8 -1.B -.16
26 -.16 .06 .26 -.55 36 -5 -.52 -.06 A2 -49  -.62 -1.08 12
27 05 .29 54 -39 21 - -2 .26 A1 236 -0 -.92 .40

3
2
¥
3
i
B
i
v

. 3 -.08 -.57 .62
30 07 NS .80 -.43 .35 41 .33 75 .61 .35 12 -.38 .n
n .16 47 78 -.66 .55 47 21 N ) .50 -3 09 -.28 .48
32 .36 J1 1,07 -4 .3 .67 37 .07 .68 04 29 -.06 49
33 .55 1,00 1.46 -.12 .85 .90 J7 140 99 .30 .66 .32 .57
34 .58 1.3 1.9 2 08 1.07 98 1.58 1.16 .59 .92 .62 .60
35 .66 1,28 1.89 .51 26 1260 1,27 1LY LR 95 1.26 1.00 .88
36 .95 1.62 2.28 .83 0 159 170 2,05 145 1,28 175 1.9 1.99
37 1.26 2.00 2.75 1.1 1.10 1.92 2.09 2.18 153 1.54 2.1 1.89 1.4
38 1.42 2.32 3.21 1,31 1.32 2,16 2.31 2,28 149 1.8 2.3 2.8 1.57
39 1.56 2.62 3.68 1.58 1.41 232 2.65 2.39 1.49 2.18 236 2.39 1.8
40 1.58 2.7¢ 3.89 1.59 132 2.35 2.79 2.33 1.37 2.23 2.43 2.40 LT3
41 1.63 2.78 3.3 138 1.19 2.36 2.7 2.26 1.38 2.10 2.47 2.3 1.54
42 1.73 2.7 385 117 1.10 2,43 2.66 2.2 1.4 2.2 252 2.5 153
43 1.69 2.72 3.74 96 1.02 2.42 2.47 2.02 1.49 1.89 2.43 2,13 1.45
& 153 2.5 3.5 86 1.05 233 2.30 1.0 153 172 2.3t 2.9 1.40
5 1.39 2.42 3.46 1.0 198 2.39 2.3 1.41 166 1.67 2.26 2.3 1.5
4 1.29 2.29 3.29 1.7 1.42 2.3 2.08 1,20 1.59 1.68 2.04 2.064 1.54
47 1,25 2,26 3.2 1.27 1.48 2.17 2.9 95 1.40 1,80 1.86 1.9 1.50
48 1,32 2.28 3.2¢ 146 1.4 211 233 J9 .32 2.02 1.88 1.6 1.62
49 1.16 2.11 3,06 1.5 1.26 1.9 2.6 49 1,06 1.9 1.79 151 1.59
SO 1.00 1.92 2.8 1.01 1.00 1.61 1.76 34 80 1.69 1.62 1.38 1.26
51 91 1,70 2.49 .82 .68 1.16 1.38 .24 62 1,12 1.47 100 .65
52 .59 1,27 1.9 42 .26 .39 0 -.05 .10 29 1.04 36 -.04
53 51 97 1.3 . 00 -1 6 -8 -1 -.18 .87 02 -.74
54 48 .67 86 -.06 -.37 -.4 40 -7 -56 -.48 53 -.40 -1.43
35 B .19 A6 32 -90 -1.26 -3 -1.43 -89 -1.09 -.06 -1.04 -1.99
56 -.30 -.40 -. -.36 -1.22 -2.06 -.66 -1.86 -1.288 -1.77 ~-.8) -1.57 -2.25
s7 -.26 -.33 -.40 . -1.00 -2.32 -.%9 -1.55 -V.12 -1.67 -.92 -1.60 -1.81
$8 -.31 -.68 -1.05 -.48 -1.21 -2.96 -1.07 -1.67 -1.11 -1.87 -1.69 -2.40 -1.74
59 -6.00 -b.bk -4.80 -4.T6 -4.59 -5.84 -4.T2 -4.97 -4.61 -5.51 -5.78 -6.2 -5.20

85 -16.89 -15.43 -14.92 -14.58 -14.63 -14.50 -14.66 -15.11 -15.38 -15.42 -14.99
11.19 11,19 11,19 11,19 11,19 11.19 11,19 11.19 11,19 11,19 11,19 11.19
3.3 3.3 3,13 313 313 313 313 313 313 313 313
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LONGMAVE CHANNEL

NOAA-9 SCANNER OFFSETS FOR FEBRUARY 1965:
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LONGMAVE CMANNEL

WOAA-9 SCANNER OFFSETS FOR FEBRUARY 1985:

DAY OF MONTH -->
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NOAA-O SCANNER OFFSETS FOR FEBRUARY 1985: SHORTMAVE CNANMEL
DAY OF MONTHK --> .

5.P. 1 2 3 4 S é 7 8 1 10 " 12 13
PORESUR TR T IR T IR L IO | I | IO | B | B | IS L PR -1 -
2 .32 .32 .32 .32 .32 .32 32 32 .32 .32 .32 32 .32
3 49 49 +49 49 49 49 A9 49 49 49 49 49 49
o -4.00 -4.00 -4.00 -4.09 -6.09 -4.09 -4.09 -4.09 -4.09 -4.09 <4.00 -4.09 -4.09
5 .56 42 .50 52 49 A9 .54 N 14 .48 51 .53 .58 .60
6 1.06 99 1.01 1,03 .00 1.01 1.06 S0 100 102 106 109 1M
7 .61 .57 59 .61 5?7 .39 -6 .56 58 .60 N .68 .68
8 .59 .54 .58 .59 .59 S7 .62 .53 .56 .57 .63 N ) .67
¢ 1.07 1.00 1.05 1.06 103 1.05 1.10 1.03 1.03 1.04 .11 115 .15

10 .81 .53 .58 60 57 .60 .65 57 57 .58 .65 . .70

1 54 47 52 .55 .52 .55 59 .50 .52 .52 .59 .63 .66

1 .98 .88 R .96 9 97 R 89 90 9N .98 1.03 1.06

13 .12 .02 -10 .14 .06 .09 14 .00 .0 .00 .07 .10 .15

1% .06 -.08 .01 05 -.04 .01 05 -0 -1 -0 ~-.0% .02 .05

15 .54 43 .51 .55 46 .52 .55 .41 39 .40 A7 .51 .55

16 07 -0 05 .10 .00 05 .09 .04 .07 .05 .01 .04 .09

17 .03 -.05 .01 06 -.04 .01 .05 -.07 -.11 -09 -.03 .00 .04

18 .52 43 .49 .54 45 49 .53 .41 .38 .38 .43 .48 .52

19 .07 .01 .04 .10 .01 .04 .09 .03 07 .06 .01 .04 .09

20 06 -.03 .02 08 -.02 .01 .or -.05 ~-.09 -.08 -.02 .02 .06

F4) 55 .45 48 .55 45 47 .54 41 .38 -39 .45 .50 54

22 07 .00 .04 -n .01 .03 .09 .04 07 .06 .00 .04 .09

23 7z -.0 .03 .10 .00 .01 .08 -.05 -.08 -.07 -.0% .03 .08

26 56 49 54 .59 49 .50 57 b 42 42 .48 .53 .58

25 12 07 N A7 .07 .07 .15 .02 .01 .00 .06 .10 .15

26 12 05 .10 16 .06 .07 .15 01 -02 -.0 .05 .09 .15

27 61 54 59 .65 .55 .55 .62 49 N N Y4 .53 57 .63

28 .18 10 16 21 .12 12 .19 .06 .03 .05 .1 14 .20

29 .20 .10 .15 .21 13 .12 .19 07 .05 .06 A1 .14 21

30 4] .61 .64 (] .63 62 .n 57 .55 57 & .85 .Te

3 30 21 .24 .32 .3 .22 .30 A7 .14 .16 21 24 3

32 .25 14 .18 .26 A7 A7 26 .1 .05 .08 .13 A7 .25

33 .56 42 46 .55 N ] 45 .52 .38 .30 .33 .39 43 .52

b
=
2
8
5
2
2
5
a%
3%
28
22}
33

I 4 .01 .05 .16 .04 .06 .12 .
36 65 53 ST .66 .56 .56 .6 49 39 43 49 53 .6
37 26 15 19 .27 .9 .19 .26 41 .01 06 11 %62

39 .80 .70 T .80 .7 TR .79 .64 .54 .58 .65 .68 .76
%0 .40 .30 .34 .41 .33 .3 1 .26 .16 .19 .26 .29 .38
“ 44 .32 .36 N .33 34 bb .29 .20 .82 .29 .32 .40
42 .96 .84 .89 96 .87 .85 96 .80 .70 T .7 82 .90
43 .54 .43 .48 .55 47 b 54 .37 .28 .32 .37 41 48
& .52 Ny .45 .53 N .42 .52 .35 .26 .29 .35 .39 46
45 .99 .88 .93 1.00 .92 .89
b .55 45 .50 .58 49 47

&7 .55 .43 .50 S7 48 AT .29 .30 .36 .40 48

sakes
¥

48 1.06 S 99 105 .98 9 1 .87 .7 ™ .85 59 97
49 .83 49 .54 .62 .54 .52 42 34 .35 42 .45 53
50 .66 48 .52 .60 .53 .50 .58 42 .33 34 .42 45 .53
51 1.13 97 1.01 1.08 1.00 97 1.06 .90 R 44 ™ .88 N 99
52 .7 .62 .66 .73 .65 .62 .70 54 43 o .52 .55 .63
s3  1.20 1.04 1.04 1.11 1.07 1.06 1.1 .98 .89 .92 9% 1.05 1.10
5, 1.92 1.75 1.76 1.81 1.78 1.7 1.8 1.72 1.6 1.6 .M 1.7 1.8
55 1.49 1.35 1.37 1.41 139 1.37 1.6 L3 w2 1.3 1.9 1.3 1.41
56 1.46 1.33 1.3 1.39 136 1.35 140 1.29 1.20 121 1.27 1.3 1.40
57 1.92 1.79 1.79 1.85 1.81 1.81 1.8 1.7% 1.65 1.6 171 1.78 1.8
S8 1.46 1.36 1.37 1.41 1,38 139 141 1,30 1,21 121 128 135 1.e2
59 1.41 1.32 1.33 1.38 1.3 1.35 1.37 1.26 1.16 116 1.3 1.0 1.38
6 1.8 .72 1.2 1.78 .73 1.73 176 1.66 155 155 1.2 1.7M 1.77
61 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.0 3.05 3.05
62 .45 .45 .45 45 45 .45 45 43 45 43 45 45 45
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NOAA-O SCANNER OFFSETS FOR FEBRUARY 1985: SHORTWAVE CNANNEL
DAY OF MONTH -->
19 20 21 2 3 2 S 26 7 28

[ ]
.

b
-
o
-
~
-
[ J

O T I TR § UL | IS L NS | I ) IS LR -1 -1 - -
2 .32 .32 .32 .32 .32 .32 .32 .32 .32 32 .32 .32 .32
3 49 49 A9 49 49 A9 49 «9 49 49 49 A9 49
& -6.00 -4.00 -6.00 -4.09 -4.09 -4.09 -4.09 -4.09 -4.00 -4.00 -4.09 -4.09 -4.09
] .56 .66 .61 .63 .63 .70 64 .62 .63 .66 .Nn N 17
6 1.08 1.19 1.11 112 118 17 12 0 1.07 1.08 1.7 119 122
7 .65 . .68 .68 .7 N .66 .65 .61 .62 76 .76 N4
8 n
9

83
22
23]
23
28
33
g2
28
28
23
g2
2
NE

R
B
8
B
5
2
3
5
B
3
?
5
B

26 -.04 .18 .06 .08 .15 .01 01 -.03 -.00 -.06 -.05 -.20 -.3
27 .45 .67 .55 .56 .65 .50 49 .45 47 42 .37 .27 .15
28 01 20 .12 14 22 .08 .05 .00 .04 02 o7 -7 -.29
2 3 -] .16 A7 .5 1 07 .02 .06 -.001 -.08 -.19 -.29
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45 2 1.1 .92 97 1.0 B4 84 Té .7 .n .68 .48 41
46 .39 68 49 54 .60 41 .40 8 3 .35 .27 .21 .04 .02
7 38 68 47 54 .58 .38 .38 2 .32 .25 .18 .00 ~-.05
“8 a8 1.5 9 1.02 1.05 .84 .86 .78 . .3 .69 48 43
<9 43 .75 53 .60 .63 &b o .36 .37 31 .26 .05 -.02
50 43 n .53 .60 .63 .45 &b .36 .36 .30 .3 .05 -.05
51 .88 1.17 .98  1.06 1.08 .90 .09 .80 .81 75 .65 .48 39

32 52 .81 .61 .67 .7 .52 S5 .42 &b 37 .26 .10 .02
s3 1.06 1.35 1.15 1.18 1.2 1.03 1.05 .95 9% N .80 .62 .51
S 1.8 2.10 191 193 1.9 1.8 1.8 173 170 1.65 1.2 1.37 1.2
55 1.41 1.70 1.50 1.52 1.58 1.40 1.40 1.32 1.30 1.5 1.20 97 .86
56 1.37 1.67 1.46 1.49 155 136 1.37 1.9 1.26 1.2 1% 93 .82
S7 1.82 2.1%6 1.91 1.9% 199 1.8 1.8 1.7% 1.1 1.66 1.59 1.37 1.3
S8 139 1.69 1.48 1.50 1.5 1.3 137 130 1.28 1.3 1% N .82
59 1.35 1.65 1.45 1.47 1.52 133 1.3 126 1.3 1.19  1.12 .87 .7
& 1.75 2.03 1.85 1.87 1.9 1.73 1.73 1.6 1.8 1.59 1.53 1.27 1.%
61 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05
62 45 .45 43 43 .45 A4S 45 .45 45 A5 45 45 .45
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TOTAL CMANNEL

MARCH 1985:

NOAA-9 SCANNER OFFSETS FOR

DAY OF MONTH -->
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MOAA-9 SCANNER OFFSETS FOR MARCH 1985: SHORTWAVE CMAMNEL
DAY OF MONTN -->
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67 1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.46
26 .26 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.04
21 1,21 1.2 21 121 121 2t 12t 121 .00
6 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.43
3 1.3 1.3 1.3 .23 w3 1.3 v 1.2 99
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60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.32
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NOAA-§ SCANNER OFFSETS FOR MARCH 1985: SHORTWAVE CMAMNEL
' DAY OF MONTH -->
16 17 18 19 20 ) 2 3 24 -] 26 4 .
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3 .63 .63 .63 .63 .63 43 .63 .63 .63 .63 .63 .63 .63
4 27 27 &7 .27 .27 27 27 27 27 27 .27 27 27
5 87 87 .67 .67 N .83 .83 .85 83 .85 8 8 8
6 1.32 1.32 1.15 115 89 89 89 .85 .89 9 89 -89 89
7 .85 .85 .3 .13 .50 .50 .50 .45 .50 .53 .50 .50 .50
8 83 .83 N . .83 .85 .8 82 .- 8 .85 85 .85
9 1.35 1.35 1.18 1.18 .90 .90 .90 89 .90 89 .90 .90 .90
10 92 92 Jq2 . S1 .51 51 .50 51 .53 .51 .51 5
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27 .61 61 .27 .27 .16 .16 .16 .1 .16 .19 .16 .16 .16
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29 .18 .18 -5 -.15 .16 14 .16 .13 .16 .3 .16 .16 .16
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32 23 23 -1 -2 .20 .20 .20 .20 .20 .28 20 20 .20
33 55 .55 19 .19 1N .1 .1 .07 .1 .19 1N .1 1
3% .09 09 <26 -.26 -.27 -.27 -7 -3 -7 -8 .27 .27 -2
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36 .56 $6 .24 .26 .18 .18 .18 .09 .18 .24 .18 .18 .18
37 .20 20 A3 -3 - - e 16 220 -t <06 -u16 -1 -4
38 25 25 -.07 -.07 3N 3] 1) .22 3 38 3 %)) 3
39 ” ™ 43 43 .38 .38 .38 .32 .38 46 .38 .38 .38
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61 &b b .08 .08 N Y4 47 &7 .39 47 .58 47 &7 A7
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46 42 42 .09 09 A3 .13 .13 .00 13 27 .13 .13 .13
47 37 .37 .06 .06 49 49 49 37 49 .60 .49 49 49
48 8 .86 .55 .55 .53 .53 .53 o, .53 .65 .53 53 .53
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53 1.08 1.08 .69 49 1,07 1,07 1.07 95 1,07 1.3 .07 t.07 1.07
S6  1.82 1.82 1.46 146 146 146 1.46 130 146 1.68 146 146 1.
$S  1.40 1.40 1.06 1,06 1.3 1.13 1.13 9 1.13 1,37 113 113 1,
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§7 1.76 1.76 1.43 143 1.50 1.50 1.50 1.29 1.50 171 150 150 1.
s8 1.30 1.30 .99 99 1.0 110 1,10 .91 1.10 1.35 1,10 1.10 1.
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-1.49 -1.66
-4.21 -4.30
-14.26 -15.23
11.19 11.19
5.13 3.13
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-1.46
-1.37

-3.8¢
-13.95
11.19
3.13

-3.13
-13.97
11.19
3.13

(]

.36
1.04
1.93
-9.64
4.13
3.5¢
-.TR
-1.61
-1.57

7 8
36 .36
1.04  1.04
193 1.93
<9.64 -9.64
4.2 3.8
3.76 3.8
14 (]
-.43 .16
=16 .07
117 1.46
.15 .59
13 .83
-.21 .66
-1.17  -.13
-1.76 -.42
-1.88  -.5%
-2.31 -1.13
-2.26 -1.20
-2.08 -1.17
-2.05 -1.29
-2.10 -1.42
-2.38 -1.83
~2.41 -1.98
-2.50 -2.1
-2.37 -2.10
-2.10 1.9
-1.59 -1.48
-1.93 -1.88
-1.68 -1.73
-1.44 -1.84
-1.07 -1.81
-.55 -1.52
-.20 -1.33
.08 -1.30
.05 -1.39
-.07 -1.83
-.16 -1.90
27 -1.55
.02 -1.78
-.31 -2.01
-.19 -1.8t
-.18 -1.57
12 -1.26
05 -9
1.28 .02
1.06 -.45
86 -.67
67 -.85
A7 -1.04
-.02 -.86
-1 -
-.89 -1.3%
-.63 -3
.01 1.03
06 1.43
-.60 3
-.53 .70
-.06 1.08
-3.84 -2.46
-14.62 -14.73
11.19 11.19
3.13 3.13
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10 1 12 13
36 eweeer 3% 36

1.04 weweee 1,04 1.04
1,93 veoers 1,93 1,93
-9.64 seerre .9 64 -9.66
5.26 veewee 526 422
4.9 sveewe 404 3.76
J9 weesee o -0
.00 weeeee 00 .43
.32 weeeee . 32 -.16
.60 seeeee 60 1.7
- 31 sewene ¥ 13
.05 seeses 05 A3
01 sveeer 01 - 20
<82 veeees . 2 1.7
-, 98 srever - 08 -1.76

-1,05 evwees  .1.05 -1.85

-1,62 swveee .1.62 -2.31

-1.55 weewer - 55 -2.26

<112 sovree 1. 12 -2.08

-1.01 eowers  .9.01 -2.05

<115 wovene .9.95 -2.10

-1,54-wrewes .1 854 -2.38

-1.63 sweees .1 .63 -2.41

-2.02 swweee 2,02 -2.50

-2.37 sweeer 237 -2.37

-2.39 weeree .2.39 -2.10

-2.00 rewese 2,00 -1.59

-2.39 weeerr 2,39 -1.93

-2.11 srewes .2.91 -1.68

<1.80 wweewes -1 80 -1.44

<1.36 everer  .1.36 -1.07

+.80 weeeee - 80 -.55
-.53 weeene . 53 - 20
+.32 wweeen . 32 .08
~. 16 weer s .06 .05
< N7 weeres o 37 -.07
-, 30 sesewes . 30 -.16
J00 eweeee 00 .27
- k6 weeree - 46 .02
-.80 weesee .80 -3
<56 eeewee . 36 .19
- 38 svesee - 38 .18
..22 *VEERY ..zz -.12
-, 10 weeees - 10 .05
.97 weeves .97 1.28
J2 eeeeee 2 1.0
.60 reeee .60 .86
43 eveeee .43 .67
29 Teeae .9 A7
A9 seeeew 49 -.02
68 weeeen 68 -1
.22 remee 22 -8
J9 reeeee e -6
1,26 *oveer 1.2 .01
87 wweees 87 04
.08 ewowen .08 -.60
« 22 weweee - 20 -.53
.02 wewwes 02 -.06
<3.21 weweee .3.21 -3.84
<1453 weween .14 53 -146.82
11.19 weeewe 19,19 11,19
3.13 weeerr 393 3.3
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s.P. 16
1 .36
2 1.06
3 1.3
b -9.64
S 4.45
6 3.5
T -6k
8 -1.67
9 -1.70

10 -.33
1M -1.12
12 -.83
13 -
% -2.21
15 -2.

16 -2.53
17 -2.8
18 -2.80
1% -2.27
20 -2.07
21 -1.88
22 -1.98
8 -1.8
2 -1.82
25 -1.60
26 -1.18
2T -.45
s -.73
29 -7
3 -.22
n )
32 .50
33 .68
34 T6
35 T4
36 .60
37 .18
38 .30
3 -1
40 -.40
41 -.13
42 .23
43 .55
&4 79
45 2.03
4 1.73
&7 1.48
48 1.17
49 Je
50 .78
31 .90
52 .30
33 .50
54 75
35 .25
6 -.79
s7  -.87
8 -.19
s -3.52
60 -14.52
61 11.19
62 3.13

18

NOAA-9 SCANNER OFFSETS FOR
DAY OF MONTH -->

19

-.82
-.76
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-1.12
-.93
-1.41
-2.46
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20
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1.93
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-3
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1.3
-1.92
-2.01
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-2.25
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-3.07
-3.28
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-3.45
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-3.07
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21
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3
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NOAA-9 SCANNER OFFSETS FOR MAY 1985: SHORTWAVE CHANNEL
DAY OF MONTHN -->
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JUNE 1985
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-3.30
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-1.63
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-1.5
-1.32
-
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-2.38
-2.53
-2.43
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32
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18
.48
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.32
«9
-4.09
-4.05
-3.04
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-3.53
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-5.10
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-2.53
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-1.46
-1.59
-2.06
-.1m?
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-3.78
-6.34
-4.57
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-5.04
-5.21
-5.23
-5.20
-5.08
-4.97
-4.77
-4.32
-3.63
-3.16
-2.68
-2.29
-2.01
-1.65
-1.67
-1.47
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.32
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NOAA-9 SCANNER OFFSETS FOR JUNE 1985: SHORTUAVE CNANNEL
DAY OFf MONTH -->

. 1 2 3 4 S 6 7 8 9 10 11 12 13 1% 15
eensee doteew .29 .29 29 .29 29 .29 .29 .89 .9 .29 .29 .29 .29
revese .59 .59 .59 .59 .59 .59 .59 .59 .59 .59 .59 59 .59

vesnee sediud .63 .63 .63 63 .63 .63 .63 .63 A3 .63 .63 .63 .63
sesnse sveRes 27 .27 .27 .27 .27 .27 .27 .27 &7 27 27 .27 .27
eeeene .36 a3 51 S1 .n .78 . .59 43 .37 .38 b .54
resnee eedddn b 55 .55 .55 76 .83 .76 .66 S +46 b .56 .60
resase eesdde .09 .19 .19 99 .38 oob 38 27 .16 ) 09 .23 27
sesser etvie .62 .52 .52 .52 .73 .81 73 .62 48 43 .43 .55 .58
srasee eereed A48 .59 .59 .59 .78 .85 .7 .67 .53 49 .50 .61 .65
10 woveve ewrace .10 .22 22 .22 40 47 .40 .29 .14 I .13 24 .30
11 seeeen attten .37 .50 .50 .50 .70 .78 .70 .58 43 .38 39 .50 54
12 weveet satede .39 .52 .52 .52 4 .78 N .59 b 59 40 .53 .58

OW O NS WN D
H
3
:

13 seeeee seewee . 2 2% .26 .26 -.03 .03 -.03 -.20 -.42 .44 -.42 -9 -.13
- 14 eereee evesse . 1§ .03 .03 .03 &7 34 .27 09 -9 20 -1 -.09 -.04
15 eeveve seever . 1§ .03 .03 .03 .7 .33 27 .0 -2 -2 -2 -0 -0

16 wewese savene .63 .35 -.35 -.35 -.92 -.06 -.12 -.30 -%6 -.58 -.59 -4 -4
17 seevss eovene  ..21 -.02 -.02 -.02 .2 .29 .2 03 -2 -27 - -.15 -2
18 sewese censee -9 .01 -.01 -.01 B 30 .23 05 -.B -8 - -.W -2
19 weeeee vevese .56 -.38 -.38 -.38 -.96 -.10 -.16 -3 -.60 -.62 -.66 -51 -.48

20 SENEES SRWROW

.21 .00 .00 .00 3 .31 3 .05 -.26 -.26 -.30 -.16 -.18

21 eveee setene .19 .03 .03 .03 .25 .32 . .06 -3 -5 -.29 -.15 -.%
22 wvevet eebien 60 -39 -39 -39 -.19 .12 -.19 -38 -.63 ~-.66 -n -5 -.55
23 wevees senees 23 -.02 -.02 -.02 .19 .27 .19 .00 -.26 -.29 -3 -2 -.23

2‘ CREee TANRES
zs SERRRE CEWeeTR
26 PERBRN CACRRE
27 NOERNEY GEREEW
za SRCENR CeRNNd
29 FROVEE CATRDE
30 SEERSS SARSTD
31 CEANAE ANONRY
32 aeRtEe oGRS
33 teReRe SRR ES
3‘ SRWPRN ATGCTRS
35 taeeNd SdvNte
36 EEReEd GENERNE

.19 .02 .02 .02 .23 8 3) .23 .06 -3 -.26 -.33 -.18 -2
S -.34 -.3% -3 -.1% -.07 -.% -3 -.58 -.61 -.68 -53 -.55
A7 .03 .03 .03 .26 32 .26 0 -2 -5 -3 -7 -2
.06 .06 .06 .27 .35 .27 .07 -.18 -.2¢ -.30 -.1& -.18
49 -.30 -.30 -.36 -.11 -.02 -.11 -.30 -.54 ~-.56 -6k -9 -.852
.10 .10 .10 .10 .29 .40 . .09 -6 -8 -5 -2 -.\7
.05 .16 .16 .16 34 45 34 A4 -1 - 13 -9 -.06 -.10
39 -2 -2 -1 4,03 .07 -.03 -.28 -.45 -7 -.52 -.40 -.43
.04 A5 .15 .15 .33 Al .33 A3 -0 .12 -7 -.05 -.08
12 .07 .07 .07 26 34 26 .03 -2 -, -5 -~ -
.51 -3 -.30 -.30 -.% -.05 ~-.1 .
.16 .05 .05 .05 3 .33 3 .00 -8 -2 -5 ~-.17 -.19
.08 .12 12 .12 .28 .37 .28 .06 -.16 -.19 -.17 -.08 -.10
37 seents sranas .38 -20 -.20 -.20 -.06 03 -.06 -.28 -.46 -.49 -.45 -.38 -39
38 sveeee weaeww .02 .19 .19 .19 34 b 34 A2 -.09 -.12 -.07 -.02 -.04
39 evewes steany .05 .26 .26 .26 .38 .48 .38 16 -.03  -.06 .00 .06 .05
40 ssreee anenan .08 -.08 -.08 .06 16 06 -7 -3 -.36 -.28 -2 -.24
41 wevete wendes .12 .32 .32 .32 .46 .58 &b 22 .04 .02 .1 14 .12
42 eeveen tedue A7 .36 .36 .36 49 .60 49 .26 .09 .07 .16 .19 .18
43 wewees erewer . 97 .01 -.01 -.01 .13 .26 A3 -1 =26 -.27 -8 -5 .15
44 TeverR aseRaw .16 .34 .34 34 49 .61 49 .26 .07 .05 .16 .18 .18
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bbbl .18 .36 .36 .36 49 .61 49 .25 .09 .07 .18 .20 20

wsases . 18 -.01 -.01 -.01 .10 .22 10 -3 .27 -2 -7 -15 -l
47 woweer seneRe .16 .33 .33 .33 47 .59 47 .22 .06 .04 16 17 .16
48 srevew weadew .20 .38 .38 .38 .50 .62 .50 .26 -10 .09 21 22 22
49 weewes semens . {§ .02 .02 .02 .13 .26 A3 -1 2% .26 -3 -2 -2
§0 wweees aveans .20 .38 .38 .38 .51 .62 .51 .25 .10 .08 2 2 .20
§1 evewew srncan 21 .39 .39 .39 .51 .62 S5 .26 1 .10 3 .22 .21
§2 sweese esvees . |0 .07 .07 .07 .18 .30 18 -.05 -.20 -.21 -.07 -0 ~-.14
53 weesas twnedd .67 .81 o) .81 5 1.08 9% 75 .58 .53 .70 .61 .43
5, ewwens seswes 112 1,22 122 1.22 132 1.4 132 1.1 1.06 1.00 1.17 .13 1.07
$5 seever tnaewe .80 .89 89 .89 97 1.10 97 .81 73 .7 .87 .83 sl
§g veewee wveewe 1,12 1,21 121 L1 L3114 1N 1.4 1.04 1.01 1.15 1.13 1.08
§7 evesee sesens 4 46 1,26 1.26 1.26 133 1.5 133 1.17 1,08 1.05 120 1.17 112
S8 wesere svteit .81 .86 .86 .86 95 1.07 95 .80 .73 .70 .85 .82 n
50 sesess seerse 191 1,18 1,18 1,18 1,28 141 .28 7.13 1.03 1.00 1.13 t.11 1.05
60 eeewes evesae {11 1,17 197 117 1,00 1.38 1.0 1.12 1,03 1.00 1.16 111 1.07
61 swenwe sdaten .83 .83 .83 .83 83 .8 .83 .83 .8 .83 .83 .a3 .83
62 seeene eRtane .97 .97 87 .97 97 97 97 97 97 97 .97 97 .97
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NOAA-9 SCANNKER OFFSETS FOR JUNE 1985: SHORTWAVE CNANNEL
DAY OF MONTH -->
16 17 18 19 20 21 2 ra) 2 ] 26 14 8

. .29 2 .29 .29 29 .29 .29 .29 .29 .29 .29 .29
59 .59 .59 .59 59 39 59 .59 .59 .59 .59 .59 59
.63 .63 .63 .63 .63 .63 .63 .63 .63 .63 .63 .63 .63
27 .27 27 27 .27 .27 27 .27 27 27 .27 .27 27
.61 56 .50 .58 .58 .58 .58 51 .50 .50 .33 42 .32
.68 .60 57 .65 .65 .65 .65 .58 .57 .57 .36 46 34
.34 27 25 .33 33 .33 33 .26 -] N -] .03 .15 .01
.86 .58 .56 &b &b N .6h .58 .56 .56 3% 46 33
.13 .63 .63 N4 e .7 N 66 .63 .63 41 .53 .40
38 .30 .28 .36 .36 .36 .36 .32 .28 .28 .07 .20 .06
.62 ) .52 .61 .61 .61 .61 .55 .52 .52 31 43 30
N ) .58 .56 N 3 N .64 N .60 .56 56 34 48 34

.
]
J
Y
-
o
0
»
w
-

-07 -3 -.15 -08 -.08 -08 -.08 -.08 -.15 ~-.15

05 -.04 .07 .02 02 .02 .02 .05 -,07 -.07 -.29 -7 ~-.2%
02 -.06 ~-.09 .00 .00 .00 .00 04 -.09 -09 -.32 -.19 -3
-3 -4l <kk =35 -.35 <35 .35 .32 -k bk -.66 -5 -.61
03 -.12 -.16 -.06 -.06 -.06 -.06 -.03 -.16 ~-.16 ~-.38 -.26 -.3
-06 -.12 -.15 -.06 -.06 -.06 -.06 -.02 ~-.15 ~-.15 ~-.38 -2 -3
e kD -.48 .51 .42 .42 -.42 -2 -38 -5 -5 -.T3 -.62 -.67
.06 -.45 -.18 -.08 -.08 -.08 -08 -.05 -.18 -.18 -39 .29 -.34
05 -.1% -.16 -.07 -.07 -.07 -.07 -.02 -.16 -.%6 -38 ~-.28 -.32
47 .55 .56 .47 .47 4T -4T -4k -.56 -56 -.78 -.68 -T2
15 223 .25 <16 -6 -6 -6 -2 =25 -5 -.67 -.33 -4
212 .20 -.22 -3 -3 -3 -3 -09 -2 S22 -k -36 -.37
47 -85 -.%6 .47 -7 -.47 -.47 -.43 -56 -.36 7’ - -.N
13 -2 -3 - e -6 s -0 -8 -8 &S -.37 -3
09 .18 -.19 -.10 -.10 -.10 -0 -.05 -9 -.19 41 -3 -3
cbh -.52 -5 <-.45 -.45 -.45 -.45 -.40 -.56 -5 J5 -.68 -.68
.09 -7 -8 <09 -.09 -.09 -.09 ~-.06 ~-.18 ~-.18 40 -3 -.32
-.01 -.10 -1 -.02 -.02 ~-.02 -.02 06 -1 oM 33 -2 -,
235 -3 -4k =36 .36 36 -36 -.30 .46 -4 66 -.59 -.58
.00 -.08 -.,10 -.02 -.02 ~-.02 ~-.02 06 -0 -.90 S5 - -2
-.03 -.% -.15 -.05 -.05 ~-.05 -.05 .08 -.15 ~-.18 36 -.27 -5
40 -.52 <-.53 -43 -3 -.43 -3 -3 -.53 -.53 5 -6k -6k
-.07 -.19 -.20 -.10 ~-.10 -0 ~-.10 -.02 -.20 ~-.20 he  -.33 -.32
01 -0 -.12 -.00 -.01 -0 -.00 07 -2 .12 35 -2 -2
<27 -39 -1 -.30 -.30 -.30 -.30 -.22 -1 ..M 66 -.53 -.53
.09 -.06 -.05 06 .06 .06 .06 A3 .05 -.05 T AR | SR 14

.16 .05 .02 .13 .13 A3 .13 .22 .02 .02
. . 26
.25 .12 .10 .20 .20 .20 .20 .28 .10 .10
.30 .18 .16 .26 .26 .26 .26 34 16 .16
-.03 A7
.29 .18 .16 .25 .25 .25 .25 34 16 .16
.32 .20 A9 .28 .28 .28 .28 .37 .19 .19
-.02 -6 -.6 -.06 -.06 -.06 -.06 03 -.16 -6
.28 .16 .16 .25 .85 .25 .25 .34 .16 .16
.33 .22 .20 .29 .29 .29 .29 .39 .20 .20
.00 -.42 -.12 -0 -.03 -.03 -.03 06 -.12 -.12
.3 .20 .20 29 .4 .29 .29 39 .20 .20
.33 21 .20 .29 .29 .29 .29 .39 .20 .20
-.02 -.% -.15 -.06 ~-.06 ~-.06 ~-.06 04 -.15 -.15
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.59 .43 .40 53 .53 .53 .53 .62 .40 .40 .15 3 .
1.20 1.07 1,06 1.95 1.5 115 .15 1,23 1.04 104 "™ .92 9
.92 44 7 .87 .87 a7 87 .93 . N 54 .67 .64
1,21 1.08 1.05 1.1% 116 116 116 1.2 1.05 1.05 82 R .93
.26 112 1,10 199 119 119 119 1,27 1,100 1,90 .86 .98 97
.89 7 5 .83 .83 .83 .83 .91 75 75 .51 .63 .62
198 1.05 1.01 1.10 1.10 1.10 1.0 1.19 t1.01 1.0 .7 89 .09
1.20 1.07 1.06 1.16 1.9 1.16 1.4 1,22 1.0 1.04 .81 .92 .92
.83 .83 8 .83 .83 .83 .83 83 .83 83 .83 A3 .83
97 .97 .97 .97 97 97 97 97 97 97 .97 .97 .97
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NOAA-9 SCANNER OFFSETS FOR JULY 1985: TOTAL CHANNEL
DAY OF MONTH -->

p. 1 2 3 4 5 é 7 8 9 10 1" 12 13
1 .36 .36 .36 .36 36 .36 .36 36 .36 .36 36 .36 .36
2 1.06 1.06 1.06 1.06 1.04 1.04 1.06 1.04 1.06 1.06 1.06 1.0 1.04
3 1.93 1.3 193 193 193 1.93 193 193 1.93 1.9 1.93 193 1.9
P -9.6b -9.64 -9.6h -9.64 -9.64 -9.64 -9.64 -9.66 -9.66 -9.64 -9.64 9.6 -9.64
s -8.35 -8.36 -8.36 -8.36 -8.36 -8.36 -8.35 -8.3 -8.36 -8.36 -8.36 -8.36 -8.3
& -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07 -7.07
7 -3.6b -3.46 -3.66 -3.4& -3.4k -3.44 -3.44 -3.44 -3.44 -3.44 -3.44 -3.64 -3.44
8 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66 -1.66
¢ -1.82 -1.82 -1.82 -1.82 -1.82 -1.82 -1.82 -1.82 -1.82 -1.82 -1.82 -1.8 -1.82
10 -1.71 -7 -7 L7 -7t -7 -7 -7 -7 LT - 1. -
1M -.9 98 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -.98
2 -3 -7 - -3 -3 -3 -73 -3 -7 -7 -7 -3 -
13 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16 -1.16
% -n” - - - - - - - - - -N - -.7
15 -9 -.95 -.95 -95 -9 -9 -9 -9 -95 -9 -9 -9 -9
16 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08 -1.08
17 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56 -1.56
8 -.93 -93 -9 -93 -93 -93 -93 -93 -9 -.95 93 -9 -.
% -.88 -.88 -.88 -.88 -8 -8 -8 -8 -.88 -.88 ~-.88 -.88 -.88
20 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03 -1.03
21 -8 -8 -8 ~-.83 -8 -8 -8 -8 -8 -8 -5 -.808 -8
22 -.59 -5 -.5 -59 -5 -.59 -.59 -.59 -.59 -.59 -5 -.59 -.59
s -7 -m -mM - -TM -TM -M -M - -7 - - -
26 -1.38 -1.38 -1.33 -1.38 -1.38 -1.38 -1.38 -1.38 -1.38 -1.38 -1.38 -1.38 -1.38
% -.62 -.62 -.62 -.62 -.62 -.82 -.62 -.62 -.62 -.82 -.62 -.62 -.82
2% -.85 -.8 -85 -85 -.8 -.85 ~-.85 -.85 -.85 -8 -85 -.8 -.
27 o422  -.k2  -.62 -2 .62 -.62 -62 -.k2 -.62 -.&2 42 .42 -.82
% -5 -50 -.5 -.50 -.50 -.50 -.50 -.50 -.50 -.30 -5 -.50 -.50
29 -5 -5 -.15 -.15 -5 -.15 -5 -.15  -.15 .18 .15 -5 -5
3 -.35 -.35 -.35 -.35 -.35 -.35 -3 -3 -3 -3 -3 -35 -.35
3 -7 -.Th - - T6 T -Te Tk - Tk -Th -.Th < Th  -T6  -.Th
32 -1.27 -1.27 -1.27 -1.27 127 -0.27 027 -1.27 27 N2t -1.27 -1.27 27
k1) 12 12 .12 .12 12 A2 A2 A2 12 12 .12 .12 12
34 n n n .Nn n .n n .M N .n Ng) 4 .n
35 49 49 49 .49 49 .49 49 49 49 49 49 .49 49
36 60 .60 .60 .60 .60 .60 .60 .60 .60 .60 .60 .60 .60
37 33 .33 33 .33 .33 .33 .33 .33 .33 .33 .33 .33 .33
) 6L .6b & 64 .64 64 .64 .64 .64 .64 .6k b N 3
39 80 .80 80 80 .80 .80 .80 .80 .80 .80 .80 .80 .80
40 80 .80 .80 .80 .80 .80 .80 .80 80 .80 .80 .80 .80
o1 112 1.12 112 112 112 112 112 12 12 112 e e 1.12
42 54 54 .54 54 56 .54 .54 .54 .54 .54 54 54 54
43 61 .61 .61 .61 .61 .61 .61 .61 .61 .61 .61 .61 .61
72 40 40 40 .40 .40 .40 .40 .40 40 .40 40 .40 .40
45 74 7% 76 T4 T N 76 T4 T4 T4 T4 Th T
46 .66 .66 .66 .66 .66 .66 .66 .66 .66 .66 .66 .66 .66
47 -.09 -.09 -.00 -.09 -.09 -.09 -.09 -09 -.09 -.09 ~-.09 -.09 -.09
48 -.35 -.35 -.35 -3 -3 -3 -3 -3 -3 -3 -.J35 -.35 -.3%5
49 -.98 -.98 -98 -.98 -.98 -9 -.98 -9 -9 -9 -9 -9 -.98
%9 -.>8 -.58 -.78 -.78 -.78 -.78 -.78 -7 -7 -.78 -.T8 -.78 -.78
1 -2 -5 -.52 -.52 -.52 -.52 -.%2 ~-.52 -.52 ~-.52 ~-.52 -.52 -.52
52 -.26 -.26 -.26 -.26 ~-.26 -.26 ~-.26 -.26 -.26 ~-.26 -.26 -.26 -.26
53 -.29 -.29 -.29 -.29 -.29 -.29 -9 -2 -.29 -.89 -.2 -2 -.29
54 .93 .93 .93 93 .93 93 .93 .93 .93 93 .93 93 .93
55 .19 .19 .19 .19 .19 .19 19 .19 .19 .19 .19 .19 .19
56 .80 .80 .80 .80 .80 .80 .80 .80 .80 .80 .80 .80 .80
57 46 N ) 46 46 46 46 46 .46 46 46 46 .46 46
58 .60 .60 .60 .60 .80 .60 .60 .60 .60 .60 .60 .60 .60
59 .89 .89 .89 .89 .89 .89 .89 .89 .89 89 .89 .89 .89
60 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35 -4.35

61 11.19 11,19 11,19 11.19 11,19 1119 11.19 11,19 11,19 11,19 11,19 1119 11.99
62 3.13 3.13 3.13 3.3 3.13 3.13 3.13 3.3 3.43 3.93 3.13 3.3 3.3
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n .13 .13 .19 .36 N3 .32 .18 3 .32 40 40 A7 37 46 A5 47
12 .16 A7 2 3 N .35 .20 34 34 42 .43 A9 41 49 47 49

13 -60 -5 -5 -.38 -30 -40 -.56 -.42 -.43 -.38 -53 -2 -3 -2 -3 -3
“W -2 -.42 -.36 -9 % -3 -3B -2 -2 -1 -12 -.07 -.%9 -0 -.13 -.10
1§ -42 -.42 -37 -9 -3 -3 -38 -2 -.B -.16 -13 -.08 -.1% -1 -13 -.10
% -.76 -.77 -7 -85 -49 -8 - -58 -.59 -853 49 -4h -56 -AT -49 -.47
17 -.46 .47 -.42 .26 -8 -27 -k -8 -9 -3 -9 - - - -9 -7
18 -.45 -.45 .41 =23 -7 .27 -43 -7 -8 -2 -.18 -.13 -2 -1 -.18 -.15
v -.80 -.80 ~-.76 -.58 -.53 -6 -7 -.62 -6 -.58 -5 -.49 -.61 -51 -S54 -.52
20 -.45 -.46 -2 -.23 -9 -8 -45 -9 -2 -2 .19 -8 27 -7 -.20 -.18
21 .43 -4k -.40 -.22 -7 -7 -k =27 -.28 -3 -8 -6 -26 -7 -9 -7
2 -8 -8 -8 -.61 -.57 -.67 -8 -.68 ~-.69 -6k -.%9 -55 ~-.67 -.58 -.60 ~-.58
23 -.50 -.51 -.47 -2 -3 -3 ~-S50 -.35 -.35 -.30 -.26 -2 -3 -2 -.26 -.24
2 .48 -7 -.43 -2 -.20 -31 -.47 -31 -3 -2 -3 -.19 -.31 -0 -2 -2
25 -.80 -.82 ~-.77T -58 -.5% -.65 -8 -.6 .67 -6 -58 -5 ~-.67 ~-57 -.59 -.57
26 -.45 -.47 -.43 -3 -.19 -30 -.47 -31 -.33 27 2% -2 -3 -2 -85 -2
27 -.42 -4k -39 .20 -.16 -2 -k -8B -0 -2 21 -7 -2 20 -2 -9
28 -5 -.% -7 -5 -51 -.61 -7 -.62 -.6 -5 -5 -.%2 -.64 -.55 ~-.57 ~-.56
20 -.39 -.43 -.37 -7 -5 .26 -1 .25 -.26 -2 -.18 -1 227 -7 -9 -6
30 -.33 -.37 -.32 -.12 -.08 -.19 -3 -.18 -.20 ~-.16 -2 -0 21 -2 -6 -Mm
31 .66 .71 -.66 -6 -42 -.52 -.68 -.52 -.54 -.49 .46 -3 -85 45 -.67 -4
32 -.33 -.38 -.32 -.13 -.09 -.18 -3 -7 -.19 .15 -0 -08 -20 -1 -3 -.10
33 -.42 -.45 -.60 -.20 -.15 -5 -39 -2 -.25 .2 -3 -12 -26 -7 -1 -7
3% -80 -.8 ~-.78 -.58 -5 -.6& ~-.76 -.58 -.61 -.80 -.50 -.49 -.66 -.5% -.58 -.53
35 -.47 -.52 .47 -.26 -.22 -.30 -.42 -.25 -7 -.26 .16 -.16 -.30 -1 -2 -.19
36 -.40 -.45 -.39 -.18 -.1%6 -.23 -3 -6 -.18 -7 -.08 <07 -2t -2 -5 -.10
37 -.70 .75 .70 -.49 -.45 -.53 -.63 -4k -.47 .46 -.36 -.36 .50 -1 -4k -39
38 -.3% -.40 -.35 -.13 -.%0 -.17 -.26 -.07 -.10 -.09 .00 .00 -.14 -.05 -.07 ~-.02
3 -.28 -.3% -.28 -.07 -.03 -1 -8 .00 -.03 -.03 .07 .07  -.06 .03 .00 .06
40 -.57 -.66 -.58 -.38 -3 .40 -.48 -9 -3 - -2 -2 -3 -2 -.29 -.2
& -2y -2 -2 -.0t 03 -.06 -.10 .08 .06 .06 .15 .15 .01 .10 .08 13
4 -5 -2 -7 .05 .09 .02 -.04 14 A2 12 21 21 .07 17 .13 19
43 -48 -.55 -.50 -.28 -.2¢ ~-.31 -.37 -8 -2 -2 -.12 12 -.26 -7 220 -.M4
b -5 -2 -.16 .05 .09 .02 -.04 .14 .12 .12 .21 21 .07 .16 .13 .18
4 -12 -.19 - .08 .12 04 -.01 A7 S H A4 23 3 .10 .19 .16 21
4 .46 -.53 -.49 -27 -8B - -3 -7 -2 -2 -2 - 12 -8 -6 -9 -
&7 -6 -8B -.18 .03 .07 01 -.03 6 .12 .10 .20 19 .06 .15 .12 A7
48 -.10 -.18 -.13 .08 .12 .05 .01 .18 16 A4 .26 3 .10 19 A7 .22
9 kb -.51 -.46 -.26 -2 -9 -33 -6 -9 -2 -0 -.10 -3 - -7 -
o -.11 -.18 ~-.13 a7 " 06 .00 17 .15 146 .23 .3 .09 18 16 22
$1 -.08 -.17 -0 .08 A2 05 .01 .18 .15 .45 .26 3 1 .20 18 23
€2 -.42 -51 -4 -.2% -2 -9 -3 -.15 -8 -8 -09 -.10 -3 - -5 -.09

55 47 37 42 6 .66 .59 .55 .n .68 .68 . . .63 . .73 79
56 ™ .67 T 5 .96 .88 83 99 .96 97 1.07 1.08 .93 1.03 1.03 .08
57 .81 73 .m 99 1.00 93 .88 1,064 1,01 1.02 1.12 1.12 97 1.07 1.07 1.13
S8 &7 .39 43 .64 .66 .58 .53 N .66 67 (4 .76 .61 R N (] .78
b1 76 .66 .n .92 9 .86 .80 96 .93 B 1,06 1,05 .90 100 100 1.05
60 .78 .70 3 .95 97 N 4 83 R4 96 97 1.07 1.06 92 1.02 1.02 1.07
61 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 3.05 305 305 3.05 3.0 3.05 3.05 3.05
62 .45 45 45 45 45 45 45 .45 45 45 45 .45 .45 45 .45 .45
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