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1. INTRODUCTION
 

The Screwworm Eradication Data System (SEDS) at the Johnson Space
 

Center,, Houston, Texas utilizes satellite derived estimates of
 

daily mean air temperature (DMAT) to monitor the effect of tem

perature on screwworm populations. A set of coefficients
 

derived from multiple linear regression studies is used to con

vert radiometric data obtained by the National Oceanic and
 

Atmospheric Administration (NOAA) satellite into estimates of
 

daily mean air temperature. The performance of the SEDS screw

worm growth potential predictions depends in large part upon the
 

accuracy of the DMAT estimates.
 

1.1 PURPOSE
 

This technical memorandum evaluates the temperature accuracies
 

obtained by SEDS production processor using spring data (March 29
 

through June 27, 1975).
 

1.2 BACKGROUND
 

Depending upon the amount of cloud-free data obtained from the
 

twice daily satellite coverage, four basic methods are used to
 

calculate DMAT. An accurate evaluation of SEDS performance
 

requires an understanding of these methods.
 

The fiist three methods of calculating DMAT use current' radio

metric data. The cases are as follows:
 

* Case 1 - Both night and day r~diometric data usable 

DMATK =A ° + A 1*TSNK + A2*TSDK + A3*ALT
 

* Case 2 - Only day radiometric data usable 

DMATK B0 + B1*TSDK + B2*ALT 

* Case 3 Only night radiometric data usable
 

DMATK C0 + CI*TSNK + C2*ALT 
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Where the symbols are defined as follows:
 

DMATK - Daily mean air temperature in degrees Kelvin 

TSDK - Day radiometric temperature in degrees Kelvin 

TSNK - Night radiometric temperature in degrees Kelvin 

ALT - Elevation in meters 

Ai,BiC i - Multiple regression coefficients
 

Usable data is radiometric data 'whichhas survived all cloud
 

detection tests. When no radibmetric data is available, DMAT is
 

estimated using ground data and a temperature difference field.
 

The ,ground truth fill-in utilizes a network of surface meteoro

logical stations. Each point in the SEDS image is assigned to
 

the "zone of influence" of a surface station. These zones are
 

shown in figure 1. The size and shape of each zone is determined
 

primarily by the density of the surface network.
 

A temperature difference (AT) field for each zone is derived
 

from days on which good quality radiometric data was available.
 

The AT field represents the difference between the ground truth
 

control station's observed surface temperature and the radio

metrically derived DMAT estimate for each point. When.radiometric
 

data is unavailable at a point, the DMAT estimate is made by
 

adding the point's control station's observed surface tempera

ture to the point's AT value. This may be written for point
 

(x,y) as
 

DMAT x,y) = TMET + AT(xy)
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where 'TMET - The ground truth control station's surface
 

observed mean air temperature
 

AT . - The temperature difference field value at the.
 

point (x,y).
 

When a DMAT estimate is made from radiometric data, the AT field
 

is. updated. To prevent rapid fluctuation in the AT field, a low
 

pass filter is used, The update may be written

AT(xy) = K(DMAT (xy- TMET) + (l-K)AT(-l)(xy) 

where K - The filter constant which has been set to .125 

AT(-l) - The temperature difference field from the
(x,y)
 

previous day for the point (x,y),.
 

/ 

The DMAT estimate based on the AT field is made for each point,
 

but is used only when the radiometric data is cloudy or
 

unavailable.
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2. ANALYSIS OF MODEL
 

The basic model used to convert radiometric data to estimates of.
 

DMAT uses elevation as an independent variable. To test the need
 

for elevation in the model, several regression studies were
 

performed using SEDS data from the 28 September to 9 October time
 

period. Each of the three methods of calculation described
 

earlier were examined both with and without elevation as a vari

able. Additionally, the case where both radiometric passes
 

produce usabl& data was examined to determine if the inclusion
 

of latitude as variable was desirable. Summaries of these
 

regression studies including the correlation matrix, coefficient
 

of determination, standard error of estimates, analysis of
 

variance, and tests of significance for the coefficients may be
 

found in appendix A. These regressions were performed using
 
data from the ground truth zone control stations shown in table I.
 

Using the results of these regressions, Analysis of Variance
 
- (ANOVA) was used to determine the significance of elevation 'and
 

latitude as regression variables. Elevation was a highly sig

nificant variable for each method of calculation. The highest
 

significance occurred for the day radiometric only usable and the
 

lowest for both radiometric usable. Latitude was not a signifi

cant variable for this sample0 The complete ANOVA's may be found
 

in appendix B.
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TABLE I, - GROUND TRUTH ZONE CONTROL STATIONS 

STATION NAMIE SEDS ID LATITUDE LONGITUDE 

Hermosillo O1 29a04. 110:57 
Chihuahua 02 28:38 106:0'4 
Guaymas 03 27:55 , 116:53 
La Paz 07 29:04- 110:20 
Durango 09 24:01- i04:4o0 

Mazatlan 10 23:12 106:25 
Ciudad Victoria 11 23:44 99:08 
Soto la Marina 12 23:46 " 98:12 

Tampi-co .14 . 22:13 97:51 

Tepic 15 21:30 104:53 
Rio Verde 17 2-:56 100:00 
Guadalajara 18 20:36 103:23 
Pachuca 19 20i08 98:44 
Tuxpan 20 20:57 97:23 
Mexico Ci-ty 23 19:24 99:11 
Puebla - 25 19:03 98:12 

Veracruz .26 19:09 96:07 
Oaxaca 30 17:03 96:43 
Acapulco 
Salina Cruz 

31 
32 

16:50 
16:10-

99:55 
95:12 

Las casa: 33 16iI4 92:38 
Tucson 70 32:07 110:56 
Fort Huachuca 71 " . 31:35 110:.20 
Douglas 72 31:27 109:36 
Deming 73 32:15 107:42 

El Paso 74 .31':48 106:24 
Marfa "75 30:22' IO4±O1 

Del Rio 76 29:22 .100:55 
Cotulla 77 28':27 99:13 
McAllen -78 26:11 98:14 

Brownsville 79 25:54 97:26 
Midland-Odessa 83 31:57 102:11 
San Angelo 84 31:22 100±30 
Abilene 85 -32:25 59:-

San Antonio 93 29:32 98:28 
Austin 94 30:18 97:42' 
Waco 95 31:37 97:13 
Corpus Christ! 96  27:46 97:30 

Victoria 97 28:51 96:55 
r Houston 98 29:58 95:12 

Poet Arthur 99- 29:57 94:O1 

ELEVATION
 

211 m
 
1354 m
 

16 mi'
 
10 m'
 

1889 M.
 
3 m,
 

321 m
 
" 25 m
 

12--m
 
915 m
 
991 m
 
1567 m
 
2426 m
 

14 m
 
2298 m
 
2162 n
 

13 m
 
1500 m
 

82 m
 
70 m
 

:I-S
 
2555 ft.
 
4685 ft.
 
4107 ft.
 
4324 ft.
 
3916 ft.
 
4858 ft.
 
'1027ft.
 
479 ft.
 
112 ft.
 
20 ft.
 

2851 ft.
 
1903 ft.
 
1784 ft.
 
788 ft.
 
597 ft.
 
501-ft.
 
41 ft.
 

104. ft.
 
96 ft.
 
16 ft.
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3. INTERPRETATION
 

The evaluation of the DMAT estimates requires an understanding of
 

the multitude of factors which influence their quality. The mean
 

air temperatures observed by the surface meteorological stations
 

are used to verify the DMAT estimates. The underlying assump

tion is that these temperatures are correct. However, the
 

quality of the stations used in SEDS varies. In general, the
 

U.S. stations are of higher quality than many of the Mexican
 

stations.
 

The U.S. stations are of two types. The. so-called first order
 

stations are mostly sited at airports. The stations are manned,
 

calibrated, and observed by professional meteorologists. These
 

stations are used as ground truth zone control stations and may

be regarded as the best'stations. A second group of U.S. sta

tions, are the cooperative stations. The observers at these
 

stations are interested non-professionals, but the stations are'
 

sited and maintained by the U.S, National Weather Service.
 

These stations also provide high quality data.
 

The Mexican stations are-in some cases less useful than the U.S.
 

stations. Many of these stations are run by a professional
 

staff. However, the calibration and siting of the instruments
 

are not always of the highest quality. The location of these
 

stations is often in a town on the top of a building. Tempera

tures taken from these stations may not be as representative of
 

the surrounding areas as might be desired.
 

The use of elevation as a variable in the DMAT estimates also
 

produces lower quality data in Mexico. It has been shown that
 

the relative quality of the elevation base map used in SBDS is
 

poor in Mexico. Since this calculation depends mostly on the
 

elevation variable, the effect is most pronounced in the DMAT
 

estimates produced using day radiometric data only.
 

3-1
 



The initial guidelines for the spring evaluation indicated that
 
the evaluation would be conducted in the U.S. only. Accordingly,
 

the DMAT coefficients were derived using only U.S. and Mexican
 
border stations. The resulting DMAT estimates for regions well
 
away from the U.S.-Mexican border area should be handled with
 
care. The higher elevations experienced in some parts of Mexico
 

are outside the range of data over which the DMAT coefficients
 
were calculated. This factor alone restricts the usefulness of
 
many Mexican stations.
 

The spring evaluation data was-calculated using only two sets of
 

DMAT coefficients, The initial set was calculated using 15-29
 
March 1975 data, This set of coefficients was used until 5 June
 
1975 when a new set was introduced derived from 10-23 May 1975
 
data. This situation resulted because of the accelerated pro

cessing of this data and of the limited staff available for
 
recalculation. Although extremely valuable, the resulting DMAT
 
represents a system performing at less than its capabilities.
 

The emissivity base map used to correct the radiometric data
 
was based on 15-29 March 1975 data. This map was not updated
 

during the spring evaluation due to the limitations of time.
 
By the end of the evaluation period, the applicability of this
 

map was marginal, contributing to the slightly lower quality
 

data.
 

The DMAT estimates derived from the ground truth fill-in utiliz
ing the AT field must also be evaluated with care. The expecta
tion would be that the error rate associated with DMAT estimates
 
would increase with distance from the control stations. Thus,
 
the best estimate of the performance of this technique would
 

probably come from a network of stations that do not include the
 

control stations.
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4. EVALUATION AND RESULTS
 

The evaluation of the DMAT estimates depends upon the statistical
 

comparison of surface observations of mean air temperature and of
 

the satellite estimates. For review and clarification, a short
 

discussion of common statistical measures of error may be found
 

in appendix C.
 

Data was available for the 95 locations shown in table II. The
 

geographical distribution of these stations is shown in figure 2;
 

the ground truth zone control stations are indicated with a square.
 

Considering the information in the previous section, the data was
 

stratified in a number of ways to enhance the understanding of
 

SEDS performance. The following is a summary of this
 

stratification:
 

* 	Overall SEDS Performance - The error of all stations without 

regard to method of calculation. 

* 	Ground Truth Fill-in - The error associated with those DMAT
 

estimates calculafed using the AT field. These cases had no
 

usable radiometric data.
 

* 	Both Radiometric Usable - The error associated with DMAT
 

estimates calculated from both morning and night satellite
 

passes.
 

* 	Night Radiometric Only - The error associated with DMAT esti

mates calculated from the night satellite pass; the corres

ponding morning pass was either missing or cloudy.
 

* 	Day Radiometric Only The error associated with DMAT estimates
 

calculated from the day satellite pass; the corresponding
 

night data was either missing or cloudy.
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TABLE II. - SEDS LOCATION LIST OF WEATHER STATIONS 
(Begin approx. 14 Nov 7S - Spg Eval Phase II) 

ID NO./LTR LATITU LONGITU ID NO./LTR LATITU LONGITU ID NO./LTR LATITU LONGITU
 

SMMX
 
01 160/HMO 29:04N 110:57W 14 548/TAM 22:13N 97:51W 24 680 19:26"' 99:08W
 
02 225/CUm 28:38 106:04 15 5%'/TEP 21:30 104:53 25 685/PEB 19" 98!1,2

03 255/GYM 27:55 110:53 16 5 ",EO 21:07 101:41 26 692/VER :9. 

05 382/TR0 25:32 103:27 17 58:i/RVS 21:56 100:00 28 741/CTZ 18, 25 
.
06 393/MTY 25:52 100:14 18 613/GDL 20:36 103:23 29 762/CHG 1r - :30
 

07 405/LAP 24:09 110:20 19 632/ACA 20;08 98:44 30 775/OAX 17:03 /o:43
 
08 412/CUL 24:48 107:23 20 640/TUX 20:57 97:23 31 805/ACA 16:50 99:55
 
09 423/DGO 24:01 104:40 21 654"AZL 19:03 103:52 32 833/SCZ 16:10 95,12
 
10 458/IZT 23:12 106:25 •22 662 19:59 102:19 33 845 16:44 92:38
 
11 491/0VM 23:44 99:08 23 679/MEX 19:24 99:11 35 903/TAP 14:54 92:15
 
12 499/SOT 23:46 98:12
 

SimI
 
36 AGS/5-71 21:52N 102:18W 49 MLM/665 19:42N 101:11W 59 SRL/253 27:17N 112:15W
 
38 CEN/258 27:29 109:56 50 MTT/781 17:59 94:32 60 TCG/634 20:05 98:22
 
39 CJS/226 31:44 106:29 51 NAU/642 20:13 -96:46 61 TGZ/843 16:45 93:06
 
41 fl4A/658 19:14 103:44 52 NLD/286 27:30 99:30 62 THU/541 22:00 98:46
 
42 IZT/830 16:32 95:10 53 NOG/080 31:14 110:59 63 UPN 19:24 '102:02
 
43 JAL/6S7 19:31 96:54 55 PVR/601 20:37 105:14 65 VSA/743 17:59 92:55
 
46 LZC 17:59 102:13 57 REX 26:01 98:14 66 ZIH/758 17:38 101:34
 
47 MAM,/399 25:52 97:31 58 SLF/539 22:09 100:58
 

SMUS & SAUS
 
67 290/YF 32:49N 117:08W 75 MRF 30:22N 104:01W 93 253/SAT 29:32N 98:28W
 
68 IPL 32:50 115:34 76 261/DRT 29:22 100:55 94 254/AUS 30:18 97:42
 
69 280/YUM 32:40 114:36 77 COT 28:27 99:13 95-256/ACT 31:37 97:13
 
70 274/TUS 32:07 110:56 78 MFE 26:11 98:14 96 251/0RP 27:46 97:30
 
71 FHU 31:35 110:20 79 250/BRO 25:54 97:26 97 255/VOT 28:51 96:55
 
72 DUG 31:27 109:36 83 265/4AF 31:57 102:11 98 243/IAH 29:58 95:21
 
73 DMN 32:15 107:42 84 263/SJT 31:22 100:30 99 241/BPT 29:57 94:01
 
74 270/ELP 31:48 106:24 85 266/ABI 32:25 99:41
 

±DDITIONAL TEXAS STATIONS (CO-OP)
 

ID LATITU LONGITU NAME ID LATITU LONGITU NAME 
00 31:11N 105:21W Sierra Blanca 64 29:16N 97:45W Nixon -

04 31:54 103:55 Red Bluff Dam 80 29:43 96:32 Columbus 
13 29:34 104:23 Presidio 81 29:12 96:17 El Campo 
27 29:16 103:18 Chisos Basin 82 30:19 95:27 Conroe 
34 
37 
40 

30:12 
30:09 
30:53 

103:14 
102:24 
102:18 

Marathon 
Sanderson 
Bakersfield 

86 
87 
88 

30:03 
31:06 
28:27 

94:49 
97:21 
97:42 

Liberty 
Temple 
Beeville 

44 30:09 101:07 Juno 89 27:30 99:28 Laredo 
45 31:51 100:59 Sterling City 90 27:18 98:40 Hebbronville 
48 .31:43 98:59 Brownwood 91 26:56 97:48 Armstrong 
54 )0:Z4 99213 Mason 92 2 :12 97:40 Harlingen 
56 28:42 100:29 Eagle Pass 

This sheet dated: Tue 7 Oct 75. 
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Figure 2. - SDS meteorological stations.
 



Each of these major data groupings was further divided as
 

follows:
 

* 	U.S. Stations - The error associated with DMAT estimates
 

calculated for U.S. stations only.
 

* 	Mexican Stations - The error associated with DMAT estimates 

calculated for Mexican stations only. 

* 	Ground Truth Control Stations Only - The error associated with
 

DMAT estimates calculated for the ground truth zone control
 

stations.
 

* 	Non-Control Stations - The error associated with DMAT esti-

mates calculated for stations other than the ground truth 

control stations. 

Those cases calculated from the AT field were further stratified
 

as follows:
 

* 	U.S. Non-Control Stations -- The error associated with DMAT
 

estimates calculated for U.S. stations other than the ground
 

truth zone control stations.
 

* 	Mexican Non-Control Stations - The error associated with DMAT
 

estimates calculated for Mexican stations other than the
 

ground truth zone control stations.
 

The standard error.associated with each of these stratifications
 

for the 29 March to 13 June SEDS data may be seen in table III.'
 

This table clearly demonstrates the variation in calculated
 

error rate depending upon the stratification. The complete week
 

by week analysis may be found in appendix D.
 

Based on these data and the limitations discussed in the previ

ous section, four stratifications were selected which seem to
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TABLE III. - STRATIFIED STANDARD ERROR FOR SPRING EVALUATION
 

29 MAR 5 APR 12 APR 19 APR 26 APR 3 MAY 10 MAY 17 MAY 24 MAY 31 MAY 7 JUNE 
4 APR' 11 APR 18 APR 25 APR 2 MAY 9 MAY 16 MAY 23 MAY 30 MAY 6 JUNE 13 JUNE 

OVERALL 4.74 3.93 3.53 3.94 3.92 4.39 3.69 4.30 4.08 4.038 3.018 

Gr ONLY 

Overall 3.98 3.00 3.13 3.03 3.06 2.93 3.59 3.31 3.52 3.64 3.12 

U.S. 3.90 2.36 2,50 2.58 2.44 2.39 3.05 2.34 2.70 2.24 2.43 

Mexican 3.41 2.68 2.85 2.95 3.26 3.34 3.47 3.60 3.63 3.41 2.83 

Control 1.82 1.92 2.38 2.44 2.28 2.47 2.95 2.68 3.40 3.41 2.59 

Non Control 5.22 3.78 3.76 3.53 3.64 3.24 4.09 3.81 3.63 3.85 3.48 

U.S. Non 5.58 3.08 3.26 2.98 3.01 2.23 3.37 2.45 2.77 1.97 3.05 

Mexican Non 4.10 3.09 3.27 3.S6 3.78 3.44 3.97 4.28 3.84 3.82 3.37 

TSD Q TSN 

Overall 4.66 3.48 -- 3.66 3.25 3.92 2.74 3.77 3.18 3.67 2.51 

U.S. (3.42) (3.71) -- 4.67 2.85 2.77 2.58 3.52 2.48 3.08 2.46 

Mexican 3.09 3.46 -- 3.16 3.21 4.02 2.86 3.89 3.78 4.46 2.59 

Control (3.73) 4.21 -- 3.03 3.46 4.60 2.35 3.97, 2.86 3.67 2.27 

Non Control 5.14 2.69 -- 4.14 3.06 3.12 2.99 (3.54) 3.35 3.66 2.77 

TSN ONLY 

Overall 4.79 4.60 2.65 3.57 4.07 4.88 3.95 5.08 4.46 4.44 2.38-

U.S. 5.23 4.20 2.75 3.88 4.74 4.37 4.04 (5.16) 4.16 3.13 2.62-

Mexican 3.59 4.75 2.61 3.32 3.56 5.31 3.56 4.98 4.79 4.38 2.12 

Control 3.74 4.83 2.44 3.56 4.54 4.75 3.55 (3.94) 4.96 3.53 2.37 

Non Control 5.78 4.13 2.86 3.62 3.43 S.06 4.41 5.47 3.94 5.02 2.30 

TSD ONLY 

Overall 6.04 4.56 4.84 5.22 5.54 5.19 3.97 5.07 4.80 3.38 3.00 

U.S. 4.88 4.53 4.38 5.52 6.18 5.24 3.18 4.75 4.35 2.46 2.92 

Mexican 5.12 3.90 4.41 4.31 4.29 4.85 4.42 4.99 4.71 4.21 2.80 

Control 5.46 4.17 4.44 5.11 5.97 5.42 4.18 5.23 5.12 4.18 2.51 

Non Control 6.53 4.91 5.26 5.35 4.93 4.94 3.72 4.92 4.48 2.60 3.34 

( ) indicates sample size less than 25. 
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most fairly reflect the capabilities of the SEDS DMAT estimates.
 

The following groupings reflect this analysis:
 

* Ground Truth Fill-in - The U.S. non-control stations
 

* Both Radiometric Usable - All U.S. stations 

e Day Radiometric Only - All U.S. stations
 

* Night Radiometric Only - All U.S..stations.
 

The DMAT performance as measured by the standard error of esti

mate for these four cases may be seen in figures 3 through 6.
 

The best results were obtained when both radiometric passes were
 

usable. Average performance in this case was near 2.SQC as
 

measured by the standard error of estimate. The average perform

ance for the night and day radiometric data only was near 3.90
 

and 4.5°C, respectively. The performance of the ground truth
 

fill-in was excellent with an average standard error near 2.750 C.
 

Overall, the results of the spring evaluation were encouraging.
 

The study has demonstrated that the design goal of 3.0°C error
 

is obtainable. Under closely monitored conditions, a DMAT stand
ard error of 2.50 C should be expected.
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Figure 3. - Standard error for U.S. stations not used as control 
stations when DMAT was calculated using the AT field. 
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Figure 5. - Standard error for all U.S. stations when DMAT was 
calculated using night radiometric data only. 
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APPENDIX A
 

SUMMARIES OF REGRESSION ANALYSES
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I 

Sept 28 - Oct 9,. 1975
 

Model: pay Radiometric Only Usable With Altitude
 

Correlation Matrix
 

ALT TSDK TT
 

1 2 3 4 Y
 

ALT 1 1.00000 -.14662 -.76616
 

TSDK 2 1.00000 .26951
 

TT 3 L.00000
 

4 

Y_ 

R = .77961 Adjusted for degree of freedom.
 

SEE = 2.51465
 

(1.36 degree improvement over without altitud.)
 

ANOVA
 

DF SS MS F
 

Reg 2 1737.394 8-68.697 137.376,
 

Res 174 1100.288 6.323
 

Total 176 2837.683.
 

REG.-COEFFICIENTS
 

VAR COEF SE SIG
 

ALT 1 -.00432 .00027, -15.561
 

TSDK 2 .19497 .05792 3.366
 

3 
4 

Intercept 0 238.406 17.707
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Sept 28 - Oct 9, 1975 

Model: Day Radiometric Only Usable Without Altitude
 

Correlation Matrix
 

TSDK TT
 

1 2 3 4 Y
 

TSDK 1 1.00000 .27140
 

TT 2 1.00000
 

3
 

4
 

Y
 

R = .26146 Adjust for degrees of freedom
 

SEE = 3.87548
 

ANOVA
 

DF SS MS F
 

Reg 1 209.008 209.008 13.916
 

Res 175 2628.398 15.019
 

Total 176 2837.407
 

REG.-COEFFICIENTS
 

VAR COEF SE SIG
 

TSDK 1 .32982 .00000' 3.29820
 

2
 

3
 

4
 

Intercept 0 194.16179 26.980
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Sept 28--	 Oct. 9, 1975
 

Model: Night Radiomet-ric. Only Usable Without Altitude
 

Correlation Matrix
 

TSNK 	 TT
 

1 	 2 34 Y 

TSNK 	 1 1.00000 .55443
 

TT 	 2 1.00000
 

3
 

4
 

Y
 

R = .54887 Adjusted for degrees of freedom
 

SEE = 3.30179
 

ANOVA
 

DF SS MS F
 

Reg 1 546.747 546.747 50.152
 
Res 113 1231.912 10.902
 

Total 114 1778.629
 

REG. COEFFICIENTS
 

VAR COEF SE SIG
 

TSNK 	 1 .43868 .06194 7.08178
 

2
 

3
 

4
 

Intercept 0 164.69238 18.24930
 

A-4
 



Sept 28 -	Oct 9, 1975
 

Model: Night Radiometric Only Usable With Altitude
 

Correlation Matrix
 

ALT TSNK TT
 

1 2 3" 4 Y
 

ALT 1 1.00000 -.52671 -.80899
 

TSNK 2 1.00000 .68779
 

TT 3 1.00000
 

4
 

Y
 

R = .86269 Adjusted for sample size
 

SEE = 1.88298
 

(1.447 degree improvement over without altitude)
 

ANOVA
 

DF SS MS F
 

Reg 2 1143.217 571.608 100.76
 

Res 112 635.352 5.673
 

Total 114 1778.569
 

REG. 	COEFFICIENTS
 

VAR COEF SE SIG
 

ALT 1 -.00321 .00030 -10.495
 

TSNK' 2 .29647 .04822 6.148
 

3
 

4
 

Intercept 0 208.891 14.351
 

A-5
 



Sept 28 - Oct 9, 1975
 

Model: Both Radiometric Usable With Altitude
 

Correlation Matrix
 

ALT TSD TSN TT 

1 2 3 4 Y 

ALT 

TSD 

TSN 

TT 

1 

2 

3 

4 

Y 

1.00000 -.02327 

1.00000 

-.57758 

.11872 

1.00000 

-.78842 

.07281 

.76998 

1.00000 

R = .87211 Ajusted for sample size
 

SEE = 1.761
 

(.578 degree improvement over without altitude)
 

ANOVA
 

Reg 


Res 


Total 


REG. COEFFICIENTS
 

VAR 


,DF SS MS F 

3 748.185 249.395 80.420 

72 223.284 3.101 

75 97i.469 

COEF SB SIG 

ALT 1 -.00268 .00036 -7.4446 

TSD 2 .00559 .06583 .0849 

TSN 3 .41897 .06204 6.75319 

Intercept 0 170.2778 25.522 

A-6
 



Sept 28 - Oct 9, 1975 

Model: Both Radiometric Usable With Altitude/Latitude 

Correlation Matrix 

ALT 

1 

TSDK 

2 

TSNK 

3 

LAT 

4 

TT 

Y 

ALT 

TSDK 

TSNK 

LAT 

TT 

1 

2 

3 

4 

Y 

1.00000 -.02327 

1.00000 

-.57758 

.11872 

1.00000 

.10955 

.33524 

-.34847 

1.00000 

-.78842 

.0-7281 

.76998 

-.26093 

1.00000 

R = .87165 

SEE - 1.76395 

Adjusted for degree of freedom 

ANOVA 

DF SS MS F 

Reg 

Res 

4 

71 

750.550 

220.920 

187.637 

3.111 

60.304 

Total 75 971.469 

REG. COEFFICIENTS 

ALT 

TSDK 

TSNK 

LAT 

VAR 

1 

2 

3 

4 

COEF 

-.00272 

.03181 

.39361 

-,.05785 

SE 

.00036 

.07248 

.06861 

.06637 

SIG 

-7.47720 

.43889 

5.73663 

-.87170 

Intercept 0 171.33666 25.59383 
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'Sept 28 - Oct 9, 1975
 

Model: Both Radiometric Usable Without Altitude
 

Correlation Matrix
 

TSDK TSNK TT
 

1 2 3 4 Y
 

TSDK 1 1.00000 .11872 .08178
 

TSNK 2 1.,00000 .76650
 

TT 3 1.00000
 

4
 

Y
 

R = .75915 Adjusted for sample size
 

SEE = 2.33891
 

ANOVA
 

DF SS MS F
 

Reg 2 569.05 284.526 52.010
 

Res 73 399.350 5.470
 

Total 75 968.401
 

REG. COEFFICIENTS
 

VAR COEF SE SIG
 

TSDK 1 -.01078 .08730 -.12350
 

TSNK 2 .68125 .06717 10.14084
 
3
 
4
 

Intercept 0 95.60826 31.31418
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APPENDIX B
 

SUMMARIES OF ANALYSES OF VARIANCE
 

B-I
 



ANOVA.- Day Radiometric Only Usable 28 September to 9 October 1975 

Significance of Elevation 

-

Source 

TSD,ALT 

TSD 

ALT/TSD 

Residual 

TotalI 

Degrees Freedom 

2 

1 

1 

174 

176 

Sum Squares 

1737.394 

209.008 

1528.386 

1100.288 

2837.683 

Mean Square 

1528.386 

6.323 

F 

241.72* 

,*Significant at the .99 level 
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ANOVA.-Night Radiometric Only Usable 28 September to 9 October 1975 -


Significance of Elevation
 

Source - Degrees Freedom Sum Squares Mean Square F 

TSNALT 2 1143.217 

TSN 1 546.747 

ALT/TSN 1 596.470 596.470. 105.14* 

Residual 112 635.352 5.673 

Total 114 1778.569 

*Significant at the .99 level
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ANOVA.-Both Radiometric Data Usable 28 September to 9 October 1975 -


Significance of Elevation 

Source 

TSDTSN,ALT 

TSD,TSN 

,ALT/TSD,TSN 

Residual 

Total 

Degrees Freedom 

3 

2 

1 

72 

75 

Sum Squares 

748.185 

569.050 

179.135 

223.284 

'971.469 

Mean Square 

179.135 

3.101 

F 

57.76* 

*Significant at the .99 level 
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ANOVA.-Both Radiometric Usable 28 September to 9 October 

Significance of Latitude -

-

Source 

TSD,TSN,ALT,LAT 

TSD,TSN,ALT 

LAT/TSD,TSN,ALT 

Residual 

Total 

Degrees Freedom 

4 

3 

1 

71 

75 

Sum Squares 

750.550 

748.185 

2.365 

220.920 

971.469 

Mean Squares 

2.365 

3.111 

F 

.76* 

*not significant 
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APPENDIX C,
 

STATISTICAL MEASURES OF ERROR
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STATISTICAL MEASURES OF ERROR
 

The nomenclature used when discussing error statistics is often confusing.
 

The following definitions of commonly used terms may prove useful in clarifying
 

the situation.
 

The error of estimate is the difference between the actual and the predicted
 

value. SEDS uses multiple regression equations to predict values of daily
 

mean air temperature from satellite observed radiometric data. The actual
 

daily mean air temperature is observed on the surface at standard metorological
 

stations. The error of estimate for daily mean air temperature may be written:
 

= TTK - DMATK 

where - The error of estimate 

TTK - The surface observed daily mean air temper

ature in degrees Kelvin 

DMATK - The SEDS estimate of daily mean-air temper

ature in degrees Kelvin 

The mean error represents a systematic variation of the sample from the true 

value. When SEDS is operating perfectly, the mean or bias error will be equal 

to zero. The mean error of estimate-may be written: 

:(. si) In 

Ei= A 

C-Z
 



where - The mean error of estimate 

n - The sample size 

The standard error of estimate is the standard deviation of the errors of
 

estimate. The standard error, S, may be written:
 

In the past, root mean square (rms) error and standard error have been used
 

as if they were the same. However, this is not true. The rms error may
 

be written
 

(RMS (s i )(n 

Thus, the rms and standard error are equal only when the mean error is zero.
 

All errors reported during SEDS development and evaluatio' have been standard
 

errors.
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Assuming that the errors are normally distributed approximately 67 percent 

of the errors will lie within t one standard error of the mean error and 

95 percent within t two standard errors. 
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APPENDIX D
 

DETAILED WEEKLY ANALYSIS-OF MODEL PERFORMANCE
 

D-I
 



; 9IARcN -4APVIL ,crz&7 

OVERALL SEDS PERFORMANCE FROM 3.29.75 TO '4- 4.7-5 
MISSING DA'TA a 90 
BIAS ERROR a *471 
RMs ERROR a 4*74 
SAMPLE SIZE - 57S
 

GROUND TRUTH DATA ONLY
 

ALL STATIONS
 
6lAS ERROR a 2F3
 
RMS ERROR a 3;7s
 
SAMPLE SIZE a 291
 

U.S. 	STATIONS ONLY
 
BIAS ERROR a ; 16
 
RMS ERROR 3,9 .2
 
SAMPLE SIZE * I64
 

MEXICAN STATIONS ONLY

BIAS ERROR = I,96

RMS ERROR = 3,412
 

SAMPLE SIZE = 127
 

GROUND TRUTH CONTROL.STATIONS ONLY
 
BIAS ERROR a-oS!
 
RMS ERROR 11,821
 
SAMPLE SIZE 140
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR = ,93

RMS ERROR S .223
 
SAMPLE SIZE a 151
 

UsS, NON.CONTROL STATIONS ONLY
 
BIAS ERROR * -1.290
 
RMS ERROR - SoS2
 
SAMPLE 5'ZE u 75
 

MEXICAN NON-CONTROL STATIONS ONLY
 
BIAS ERROR ?.qSl
 
RMS ERROR - .095
 
SAMPLE SIZE * 76
 

BOTH RADIZMETRIC USABLE
 

ALL STATIONS
 
BIAS ERROR ,*663
 
RMS ERROR w ".661
 
SAMPLE SIZE = S3
 

US. -STATIONS ONLY 	 s-i
 
BIAS ERROR - -3.66r 	 Ov
 

'RMS ERROR  0,20
 
SAMPLE SIZE = 20
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MEXICAN STATIONS ONLY
 
BIAS ERROR a 3o286
 
RMS'ERROR a 3.091
 
SAMPLE SIZE a 33
 

GROUND TRUTH CONTROL ST-ATIONS ONLY
 
BIAS ERROR - 1.425
 
RMS ERROR = 3,731
 
SAMPLE sIZE * 20
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR - o202
 
RMS ERROR S9143
 
SAMPLE SIZE a 33
 

NIGHT RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR a 1.313
 
RMS ERROR a 4.788
 
SAMPLE SIZE 2 94
 

U.S. 	STATIONS ONLY
 
BIAS ERROR z -1.626
 
RMS ERROR a 5,228
 
SAMPLE SIZE a 34
 

MEXICAN STATIONS ,ONLY
 
BIAS ERROR - 3.02S
 
RMS ERROR x 3,590
 
SAMPLE SIZEsm 60
 

GROUND TRUTH CONTROL STATIONS ONLY
 
SIAS ERROR a 1.646
 
RMS ERROR v 3.7.35
 
SAMPLE SIZE s SO
 

NONPCONTROL STATIONS ONLY
 
B'IAS ERROR's- 999
 
RMS ERROR z 5.7aa
 
SAMPLE SIZE a 44
 

DAY RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR .
.t98
 
RMS ERROR * 6.038
 
SAMPLE SIZE * 137 

U.S. 	STATIONS ONLY
 
BIAS ERROR - -4.360
 
RMS ERROR m *.883
 
SAMPLE SIZE a q4
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MEXICAV STATIONS ONLY
 
BIAS RROR a 2966
 
RMS ERROR a 56116
 
SAMPLE SIZE a S9
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR z 9117
 
RMS ERROR a S,4S9
SAMPLE SIZE - 63 

NON-CONTROh STATIONS ONLY
81A5 ERRO 27
 

RMS ERROR a 1
 
SAMPLE SIZE 7
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OVERALL SEDS pERFORIANCL FROM '-12-7S TO q-I-75 
MISSING DATA = Ill 
bIAS ERROF, .731 
RMS ERROF = 3.528 
SAMPLE SIZE 554 

GROUND TRUTH DATA ONLY 

ALL STATIONS 
BIAS ERROh = .59
 
RNS LRRoh = 3,133
 
SAMPLE SIZE 376
 

U,.S STATIUNS ONLY
 
BIAS ERRUI' = -14136
 
RMS ERROR = 2.5U
 
SAMPLE 5I.E = 192
 

MEXICAN ST/TIONS ONL.Y 
BIAS ERpUR = 2*12q
 
RMS ERROR = 2.853
 
SAMPLE SIZE = 184
 

GRVUND TRUTH CONIHOL STATIONS ONLY 
BIAS ERROR = .519 
RMS ERROR = 2,375

SAMPLE SIZE = 19-

NON-CONTPOL STATIONS ONLY
 
BIAS EL R(;F = .3c)7
 
RMS ERROR =3.76f
 
SAMPLE SIZE = I16
 

U.1. 	NON-CONTROL STATIONS UNLY
 
BIAS ERROr, "lobg,
 
RI*S ERROR= 3.257
 
SAMPLE SIZE = 89 

MEXICAN N(N-CONTROL STATIONS ONLY
 
bliS ERPOR = 2.162
 
RIS ERROR = 3.27C
 
SAMPLE SIZE V7
 

BOTH RALIOhLTRIC USABLE
 

ALL STAIIohS 
BIAS ERROR = t- CIS 
RI'S ERROR .0cc 

SAMPLE SIZE = c-	 130OR h& 
U,. STATIONS ONLY
 

BiAS EpROf: Z P,
 
RMS ERROR = .02c
SAIIPLE 'SIZE = C 
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:jIS A . [97S 
MEXICAN STATIONS ONLY
 
BIAS ERROR = .coQ
 
RIS ERROR= .000
 
SAMPLE SIZE = c
 

GROUND TRUTH CONTROL sTAl IONS ONLY
 
BIAS ERROR = $,C
 
RMS ERRoR = ,oCC
 
SAMPLE SIZE = 0
 

NON-CONTROL STATIONS oNLY
 
BIAS ERROR = .OtO
 
RMS ERFOR - 0
 
SAMPLE S12 a
 

NIGHT RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROk = .781
 
RMS ERROR = 2.652
 
SAIMPLE SIZE = 64
 

U.S. 	STATIONS ONLY
 
BIAS ERROR .745
 
RMS ERROR 2.7C
 
SAMPLE S-IE r 28
 

MEXICAN STATIONS ONLY
 
BIAS ERRoR = ,BI
 
RMS ERROR= 2.612
 
SAMPLE SIZE = 36
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR = .767
 
RMS ERROR = 2.442
 
SAMPLE SIZE = 3C
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR = .799
 
RMS ERROR = 2.861
 
SAMPLE SIZE = 34
 

DAY RADIOkETRIC ONLY
 

ALL STATIOtS. 
BIAS ERROR = 1,612
 
RMS ERROR 9'.826
 
SAMFLE SIZE = 11l4
 

US. STATIONS ONLY
 
BIAS ERROR -,71q
 
RMS ERROR = .382
 
SANPLE-SIZ1 = SO
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MEXICAN STATIONS ONLY 
BIAS ERROR = 3.q22 
RMS ERROR = 4.117 
SAMPLE S12E = .64 

GROUND TRUTH 'CONTROL STATIONS ONLY
 
BIAS ERROR = I.b62
 
RMS LERGR = qsq3S
 
SAMPLE SIZE = 58
 

NO-CONTROL STATIONS ONLY 
BIAS ERROR = 1.643 
RMS ERROR = S.2S9 
SAMPLE SI1E = 56 
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4- 5-75 TO q-9-7
OVERALL SEDS PERFORMANCE FROM 
MISSING DATA v 117 
BIAS ERROR * .753
 
RMS ERROR a 3.931
 
SAMPLE SIZE = 548
 

GROUND TRUTH DATA ONLY
 

ALL STATIONS
 
BIAS ERROR a -0060
 
RMS ERROR a 390
 
SAMPLE SIZE x 323
 

U.S. 	STATIONS ONLY
 
BIAS ERROR "1.306
 
RMS ERROR * - 2,363
 
'SAMPLE SIZE u ?I. 

MEXICAN STATIONS ONLY
 
BIAS ERROR a 2o?54
 
RMS ERROR = 2,67S
 
SAMPLE SIZE * 113 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR a -*tn3
 
RMS ERROR a 1.91P
 
SAMPLE SIZE a 160
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR z -. 19
 
RMS ERROR a 3,779
 
SAMPLE SIZE x 163
 

U#S, NON-CONTROL STATIONS ONLY
 
BIAS ERROR 2 -1.718
 
RMS ERROR x 3.076
 
SAMPLE SIZE a 142
 

MEXICAN NON-CONTROL STATIONS ONLY
 
BIAS ERROR v 2.A21
 
RMS ERROR a 3.OAA
 
SAMPLE SIZE a 61
 

BOT-H RADIOMETRIC USARLE
 

ALL STATIONS
 
BIAS ERROR a 2,47F
 
RMS ERROR w 3,M83
 
SAMPLE SIZE v 58
 

U.S. 	STATIONS ONLY
 
BIAS ERROR s495
 
RMS ERROR 3.71-C
 
SAMPLE SIZE a 14
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MEXICAN-sTsATIONS ONLY
 
BI'AS.ERROR 
* 2.625
 
RM-S ERROR * 3.4$7
 
SAMPLE' SIZE x SQ
 

GROUND TRUTH CONTROL STATIONS ONLY
 
81AS ERROR' 2s670
 
RMS ERROR m 4213
 
SAMPLE SIZE 0 
 2R-


NON-CONTROL .STATItONS ONLY
 
BIAS ERROR • 2.299
 
RMS ERROR * 2.694 
SAMPLE SIZE * 30
 

NIGHT RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR 3 "S
 
RMS ERROR * '4596 
SAMPLE S*IZE * 77 

U.S 	 STATIONS ONLY
 
BIAS ERR-OR 11.86
 
RMS ERROR * 4.203
 
SAMPLE SIZE 
• 34
 

MEXICAN STATIONS ONLY
 
BIAS ERROR = 3#890
 
RMS ERROR a 4,.746
 
SAMPLE SIZE a 143
 

CONTROL STAT-IONS ONLY
GROUND TRUTH 

BIAS ERROR z 2,'49
 
RMS ERROR ' ',8'34, 
SAMPLE SIZE 
 '42
 

ONLY
NON.CONTROL ST'ATI-ONS 

BIAS ERROR 4 ,4033
 
RMS ERROR q o.,128
 
SAMPLE SIZE a 35
 

DAY 'RADIOMETRIC ONLY
 

ALL STAT'IONS
 
BIAS ERROR = 3680n
 IJ 
RMS ERROR - '4557 OEIGllna'

*SAMPLE SIZE - 9n OF POOR RuAin 

US, STATIONS ONLY
 
BIAS ERROR 93S8
 
RMS ERROR 4 ,.26
 
SAMPLE SIZE  25
 

D-9
 



MEXICAN STATIONS ONLY
 
BIAS ERROR w qa958
 
RMS ERROR w 3.902
 
SAMPLE SIZE - 65
 

GROUND TRUTH CONTROL STAT|'ONS ONLY
 
BIAS ERROR a 305
 
RMS ERROR n 4,170
 
SAMPLE SIZE '42
 

NON-CONTROL STATIONS ONLY 
BIAS ERROR - 3w83M 
RMS ERROR 44.910
 
SAMPLE SIZE * q'
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Ar.
 

OVERALL LUS PERFORMANCE k'ROM 9-19-75 T0 4-2b-7S 
MISSING LATA = 11 
dIAS ERkUR =1,78 
R115 ERRO = 3,938
 
SAMPLE SIZE Sq7
 

GROUNU Tiur UATA ONLY
 

ALL STATIONS
 
BIAS LH u *717P 

RII5 ERdO 3.030
 
SAMPLL S1ZE = Zq8
 

U.. STATIQNS ONLY
 
BlAb EROR = -*34b
 
RMS LRrUR 2.578
 
SAMPLL SIZE = 151
 

MEXICAN STATIONS ONLY
 
BIAS LRPOR = 2,370
 
RMS EtOR = 2.9b0
 
SA'MPLL SIZE = 97
 

GROUND TRUrH CONTROL STAIIONS ONLY
 
BIAS LtROR = 16053s
 
RMS ERROR = 2, HI
 
SAMPLL SIZE 128
 

NON-CONFrOL STATIONS ONLY
 
BIAS EI(OR = *35b
 
RM5 LRdUx = 3.526
 
SAMPLL SIZE = 120
 

UPS. NUN-(ONTROL bTATIO1I ONLY
 
BIAS ENRUR =-902
 
RMs EHlUR = 2.984
 
SAMPLL SIZE 74
 

MLAICAN NUN-CONTROL STAlOUNb ONLY 
BIAS L:URO = 2.22b
 
RMS LRHOR =3,b-3
 
SAMPLL SIZE 46
 

uUTH RADIOHLTIIC USABLE
 

ALL STATLoNS
 
BIAS LEROx = 3"307
 
RMS ERRQu= 3o56
 
SAMPLE SIZE x 87
 

U.S, STATIONS ONLY
 
BIAS ERROR S 2-873
 
RMs ERR. = . 1
 
SAMPL'E SIZE = 26
 

ilht)Gk 1Q
 



MEXICAN STATIONS ONLY
 
BIAS LNOR = 30'49j

RM5 EROR x 3.14S
 
SAMPLL SIZE = o 

GROUND T-iUTH CONTiOL STATIONS ONLY
 
BIAS E ROR = 2% 8!31
 
RrS ERROR= 3,034
 
5AMPLL 51LE '42
 

NON-CONtRIL STATIONS ONLY
 
BIAS ERROR =3732

RM5 ERROUR =4,1
 
SAMPLE SIZE = 4ib 

NIGHT RADIOMETRIC ONLY
 

ALL STATIOi4S
 
BIAS LRNO 3.353
 
RMs ERROR 3.S70
 
_AMPLL SIZE = 98
 

US, STATIONS ONLY
 
BIAS LRI(ON = 2,721
 
Hi5 ENOR< 3.877
 
SAMPLI SIZE = 39
 

M'EXICAN S TATION'S ONLY
 
OIAS LNNUR = 3,771

RrS ERRON = 3.321 
SAMPLL .>IZE = 59 

aROUND TRuTH CONTROL STATION! ONLY
 
BIAS ERROR = 3,338

RMS E-RR'U = 3.563 
SAMPLL SIZE x 93
 

NON-CONfrOL STATION-S ONLY
 
BIAs ERNOR =3,370
 
R15 ERROR a 3.6j9
 
SAMPLE SIZE = Ab 

VAY RAUIUIErRIC ONLY T.oz'
 

ALL STATIONS
 
81AS LRNRuR 5RMS ERROR 5,223
SAMPLE SIZE * '11' 

U.S, STATIONS 01LY
 
BIAS LNROR S -,178

RMS LRURU a 5,52tD
 
SAMPLL SIZE 56
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MLXICAN [SATIONS ONL 
BIAS ERROR = 3*-306 
HilS EMriuR a 41.309 
SAMPLL IZE a 68
 

GRUUND TRUTH CONTROL STATIONS ONLY
 
BIAS LRROR = 1.991
 
R115 LRX R = $,109
 
SAMPLE IZE - 56
 

NON-CONTROL STATIONS ONLY
 
BIAS ERUR I,212
 
RMS LNROR a 5347
 
SAMPLL 31LE 58
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OVERALL SEDS PERFORMANCF 
MISSING DATA = 112 
BIAS ERROR = 2s211 
RMs ERROR a 3,919
SAMPLE SIZE * S53 

FROM 4-26-7S Tn S- 2-75 

GROUND TRUTH DATA ONLY 

ALL STATIONS 
BIAS ERROR 
RMS ERROR * 
SAMPLE SIZE 

I RI2 
31n57 

= 278 

U.S. STATIONS ONtY 
BIAS ERROR a ,R5S 
RMS ERROR x 214 5 
SAMPLE SI7E * l;3 

MEXICAN STATIONS ONLY 
BIAS ERROR . 3.76A 
RMS ERROR = 3.?97 

SAMPLE SI7E 
GROUtND TRUTH 

= 75 
CONTROL STATIONS ONLY 

BIAS FPROR = 19536 
RMS ERROR = ?o281
SAMPLE SIZE • 11? 

NON-cONIROL STATIONS nNLY 
BIAS ERROR = 7q 

RM5 ERROR • 3.6A3 
SAMPLE SIZ- = 116 

U.S* NON-CONTROL STATIONS 
BIAS ERROR * .912 
RM5 ERROR 3,-19
SAMPLE SIZE = 74 

ONLY 

MEXICAN NON-CONTROL STATI-ONS 
BIAS ERROR 4,137 
RMS ERROR * 3,77A 
SAMPLE SIZE q42 

ONLY 

BOTH RADIOMETRIC IISALF 

ALL STATIONS 
BIA'S ERROR 
RMS ERROR • 
SAMPLE SIZE 

1,342
3*?48 

17 

n(~LA 
g, 

U.St STATIONS ONLY 
BIAS ERROR = ,21 
RMS ERROR a 2.R53 
SAMPLE SIZE * 43 
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MEXICAN STkTIoNS ONLY
 
BIAS ERROR a 2o229
 
RMS ERROR x 3*214
 
SAMPLE SIZE = 64
 

GROUND TRUTH CONTROL sTATIONS ONLY 
BIAS ERROR = *951 
RMS ERROR = 3.459 
SAMPLE SIZE . 48 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR = .A59
 
RMS ERROR x 3.r58
 
SAMPLE 517'E 59
 

NIGHT RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR = 2.s1i
 
RMS ERROR x 4#166
 
SAMPLE SIZE . 124
 

U.S. 	STATIONS ONLY
 
BIAS ERROR = .r9r;
 
RMS ERROR x '473S
 
SAMPLE'SIZE = li4
 

MEXICAN STATIONS ONLY
 
BIAS ERROR =3,7n
 
RMS ERROR a 3.556 
SAMPLE SIZE a 8v
 

GROUND TRUTH COfvTPOL STATIONS ONLY 
BIAS ERROR =723F 
RMS ERROR z 4,43 
SAMPLE SIZE = 67 

NON-CONTROL STATIONS ONL'Y
 

BIAS ERRORs 2.835
 
RMS ERROR 3.432
 
SAMPLE SIZE = 57
 

oAY RADIOMFTRIC ONLY
 

ALL STATIONS
 
BIAS ERROR 3,774
 
RMS ERROR w, ;,5s;
 
SAMPLE SIZE ± 94
 

U.S, STATIONS ONLY
 
BIAS ERROR - 279
 
RMS ERROR = 6,1I 1
 
SAMPLE SIZE - 31
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MEXICAN STATIONS ONLY
 
BIAS ERROR x Sq93
 
RMS ERROR u 4,287
 
SAMPLE SIZE x 63
 

GROUND TRUTH CONTROL STATIONS ONLY 
BIAS ERROR w ',3rS 
RMS ERROR = S.967 
SAMPLE SIZE w 53 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR 4.38t
 
RMS ERROR = 4929
 
SAMPLE SIZE = q
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UVERALL SEDS PERFORMANCE FROM 5- 3-75 To 5- 9-75
 
MISSING DATA a 89
 
61AS ERROR a 29621
 
RMS ERROR a 4,389
 
SAMPLE SIZE 5765 


bROUND TRUTH DATA ONLY
 

AL STATIONS
 
BIAS ERROR a 1q567

RM5 ERROR 2
2,933

SAMPLE SIZE * 22'
 

U.Ss STATIONS ONLY
 
BIAS ERROR 0851
 
RM5 ERROR 2,391
 
SAMPLE SIZE - 137
 

tEXILAN STATIONS ONLY
 
BIAS ERROR - 2*695
 
RMS ERROR = 3.3q2
 
SAMPLE SIZE = 87
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR = 1,002
 
RMs ERROR = 2.'I67
 
SAMPLE SIZE a Ill
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR = 2.123
 
RMS ERROR= 3i24S
 
SAMPLE SIZE 113
 

U*S. NON-CONTROL STATIONS ONLY
 
BIAS ERROR v #,692
 
RM5 ERROR = 2,231
 
SAMPL SI.ZE m 63
 

MEXICAN NON-CONTRoL STATIONS ONLY
 
BIAS ERROR * 3.925
 
RMS ERROR = 3,438
 
SAMPLE SIZE a 50
 

BOTH RADIOMETRIC USABLE
 

ALL STATIONS
 
BIAS ERROR 19486
 
RMs ERROR a 3o925
 
SAMPLE SIZE 88
 

U.S. STATIONS ONLY
 
BIAS ERROR m -. 620
 
RMS ERROR a 2,774
 
SAMPLE 51ZE * 26
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MEXICAN STATiONS ONLY
 
BIAS ERROR a 2,369
 
RMS ERROR a 4qO17
 
SAMPLE SIZE a - 62
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR = 1.896

RM5 LRROR * '1602
 
SAMPLE SIZE a 49
 

NON-CONTROL STATIONS ONLY
 
BIAS 'ERROR a I,126

RMs ENRUR a 3.119
 
-SAMPLE SIZE •* i 

NIGHT RAUIOMETRIc ONLY
 

ALL STATIONS
 
BIAS ERROR * 2,516

RMS ERROR • 4,876
 
SAMPLE SIZE 744
 

USe STATIONS ONLY
 
BIAS ERROR * 19526
 
RMs ERROR 4
4.373
 
SAMPLE SIZE * 49
 

MEXICAN STATIONS ONLY

BIAS ERROR a 9,1S5
 
RMS ERRUR a S,307
 
SAMPLE SIZE a 25
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR a 2;520

RM5 ERROR s 4.752
 
SAMPLE SIZE % 37
 

NON.CONTROL STATIONS ONLY
 
BIAS ERROR a 26512

RM5 ERROR a 5.063

SAMPLE SIZE a 37
 

UAY RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR 4
4.929
 
RMS ERROR a 5,192
 
SAMPLE SIZE U 190
 

U,54 STATIONS ONLY
 
BIAS ERROR I*94.5
 
RMS ERROR a S,241
 
SAMPLE SIZE 54
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MEXICAN STATIONS ONLY 
BIAS ERROR a 5a415 
RtS ERROR a 4,849 
SAMPLE SIZE a 136 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR s 3.810
 
RMS ERROR a 5,qzs
 
SAMPLE SIZE x 89
 

NON-CONTROL STATIONs ONLY
 
BIAS ERROR w 4;974
 
RMS ERROR a '.9q2

SAMPLE SIZE x 101
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FI7S
 
I o01 - IjA,6 4O 7 

FROM S-Ia-7 TO S.I6-7;
 
MISSING DATA 103
 
BIAS ERROR 2.t72 


OVERALL SEDS PERFORMANCF 


RMS ERROR - 3,692 
SAMPLE SIZE SL?
 

GROUND TRUTH DATA ONLY
 

ALL STATIONS
 
BIAS ERROR a 3.017
 
RMS ERROR * 3,589
 
SAMPLE SIZE = 21
 

US. STATIONS ONLY
 
BIAS ERROR 19417
 
RMS ERROR * 3o052
 
SAMPLE SIZE - 9s 

MEXICAN STATIONS ONLY
 
BIAS ERROR = 4.323
 
RMS ERROR = 3.473
 
SAMPLE 51ZE = I2s
 

GROUND TRUTH- CONTROL STATIONS ONLY
 
BIAS ERROR a 2.622
 
RMS ERROR = 2&953
 
-SAMPLE SIZE m 1%7
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR - 3,397
 
RMS ERROR = ',187
 
SAMPLE'SIZE * III
 

U.S. 	NON-CONTROL STATIONS ONLY
 
BIAS ERROR w 1.343
 
RMS ERROR = 1,37T
 
SAMPLE SIZE x 144
 

MEXICAN NoN-CONTROL STATIONS ONLY
 
BIAS "ERROR 4
'p7q6
 
RMS ERROR = 3.972
 
SAMPLE SIZE a 67
 

BOTH RADIOMETRIC USABLE 	 JRIGMIA PAGE IS 
ALL sTATIONS OF POOR 0JAIT 
BIAS ERROR.w *8 34 
RMS ERROR = 2,742 
SAMPLE SIE = If9 

U.S. 	STATIONS ONLY
 
BIAS ERROR s388
 
RMS ERROR w 2.578
 
SAMPLE SIZE a 60
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MEXICAN STATIONS ONLY
 
BIAS ERROR 1I.3RO
 
RMS ERROR a 2.R63
 
SAMPLE SIZE - 49
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR a I.011
 
RMS ERROR = 2,3qA
 
SAMPLE SIZE = 4q
 

NON-CONTRoL STATIONS ONLY
 
BIAS ERROR ' .74
 
RMS ERROR a 2,993
 
SAMPLE SIZE h
AS
 

NIGHT RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR a 2,442
 
RM5 ERROR z 3,949
 
SAMPLE SIZE x R4
 

U.S. 	STATIONS ONLY
 
BIAS ERROR = ,975
 
RM5 ERROR v 4.n04q

SAMPLE SITE a 3c
 

MEXICAN STATIONS ONLY
 
BIAS ERROR = 3.490
 
RMS ERROR f 3.563
 
SAMPLE SIZE 49
 

GROUND TRUTH CONTROL STATIONS ONLY 
BIAS ERROR * 2.3f0 
RMS ERROR = 3.551 
SAMPLE SIZE = 4s 

NON-CONTROL STATInNS ONLY
 
BIAS ERROR * 2.606
 
RMS ERROR a4,406
 
SAMPLE SIZE * 39
 

DAY RADIOMETRIC ONLY 	 o 
QI
ALL STATIONS 


BIAS ERROR f,7791 

RMS ERROR * 3971
 
SAMPLE -SIZE * ISI
 

U.S. STATIONS ONLY
 
BIAS ERROR z .860
 
RMS ERROR = 3o1P3
 
SAMPLE SIZE x 71
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MEXICAN STATIONS ONLY 
BIAS ERROR r 2,595
RMS ERROR '4,419
SAMPLE SIZE * 

GROUND TRUTH CONTROL= STATIONS nNLY 
BIAS ERROR 1,S69 
RMS ERROR 4,17S -
SAMPLE SIZE 8R3
 

NON-CONTROL STATIONS 
nNLY
 
BIAS ERROR 2.C5

RMS ERROR t 3.721
SAMPLE SIZE = 68 
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17-2 3 Mo0 - 97S" 

OVtNALL..tES PERFQHAAWCE FRUM. bTnjTi Cu 5"23./S
 
MIlS|Ni DATA 79
 
WIAS EitHoR = 713433T 
RMS ERH a,a 4.2951 

OAOUNJ TtiUhH AATA Pi4LI 

ALL. STATION5 
bans UNRUk ja4,438
hlNaERU 39.309. 
5AMLE 51L a2b 

V,5. NTofUN O LTT 

MLXLCAN.:5Th4T4ui0 ONLY-
.IA5 hIRUH x 9483
 
NHb F.RKUN = 3.b99* 
!)AMPLE blsi; biO 

UtNQVNU iUTH CONTROL STATIONS ONLY
 
ksIAS ERRORF 3020&t
* MPAKISIUL #tlS ERROR a Z.68b-
SAMPLE SIZE 4fiJOIOIAS,E£RUR Ma 12S . 

NUN-CUNTV(UL SFAT&UNS ONLY
 
DIAS EKRdUt u o6
 
HMS ENNQRfL 3,ai3
 
SAMPLE SIZE a 133
 

PAMPLF 5IZEL a I
 

U;b. NON;CONT-ROL STATIONgS UNLY
 
WIs gNh u 2.b28.
 

itHs ENKUR 2*4 
Alb
!)AMPLE SILL. 


MLAICAN NQNCUNt1OL 51,a.1OJV45 QI's0r 
81IAS EHRtUkN a @U

1015 EKur~ a 48ZO2
 
bArILL SIZE2: d5
 

aO-TH NADWIUME3RjC UbAaLL 

ALL STAT IONS
 
UIAS ERR$OR u1.830
 
RM~b kRHAUR 3.767 
,$AMPL.E 54,7f. 't9 

U.S. 	 TAT1UNS ONLY
 
61A!2 E8nUR a Ioat
 
rdliS LKOH K Lb~ 
$AMPLE SIZL 16l
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l7~3MAY (cqqg 
ME$ICAN STATIOCNS ONLYi
 
UIAS ERROR 2
2.263
 

'RbERROR a-3409'si
 
SAMLE--X_4a -34
 

G(UUN TRUJH CO1IOL STATIUNS UULY
 
DIAS ERHU 10a411
 

SAMPLE -SIZE . 27 

WUNACQNTRUL 51ATIUNS OrL-Y
 
DIAS F4RQR aZ-o
 
Ntb LRkUR a 3.b37
 
SAMPLES14
5iE
 

N'ObiT 8A|OQMETRIC ONLY
 

-ALL. 51A4-UNS
 
DIAS ERROR a 7j3

@M1S ERKOR a S.076 
SAMPLE 5_lit 49
 

U.S. 	STATh.UNS ONLY
 
diss EnNOX. i* b
 
HM5 ERNOR a 5$1,6,

SAMrLES £I-Z- IP6
 

MNXICAN bsTTIONS.UNLY
 
BIAS EKROk * 3o325
 
Nm!i EHRUH '.9bq
 
bAMPLE IZi * 35
 

fKOUNU (NuiT. CUNINUL STATI9NS UNLY
 
BIAS ENRON a - .962
tKhs ERROR •3094lu 
SAMplE SIL*Z zO
 

.NUNtCONTo4 SfAlIOt5 UNLY
 
BIAS ERROR 399,20
 
RI1 ERROR a 5*472
 
SAhPLi 5IE * 29
 

DAY KAUIUCIETRtIC OtILY 

ALL PAC,.&UN 
BIAS. ENRUH *3.930 
SAMPLE Sj4-. 27 

U.S. ST.Tjuws" UNLY
 
bLAS 	EtOI a, 2.593
 
(MSELttoW 4.749
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MEXICAN STATIONS ONLY 
BIAS ERROR a ,5.628

itti ERfi.Os '4.986 
SAMPLE-5IiL...4 -00. 

GROUND TflUTH CUNIhOL STATIONS UNLY 
d$AS flNOR m 3,459; 

-- iMS ERKOQ..- 5-.231I 
SAMPLE- SZF'a Ib 

NU"CONIiRUL S'TrL,UN$ ONLY 

8M5 ERRRU * 4.92.Z 
SAMFPLE 5iZE 492
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,,-4 -3 MM, 1 2C5
 
OVERALL SEDS PERFORMANCE FROM 5-24-7S TO S-30-75
 

MISSING DATA = 1oo
 
BIAS ERROR = 3.415
 
RMS ERROR 4.077
 
SAMPLE SIZE = 56S
 

GROUND TRUTH DATA ONLY
 

ALL STATIONS
 
BIAS ERROR = 3.737

RMS ERROR = 3.616
 
SAMPLE SIZE = 3U9
 

U.5 	 STATIONS ONLY
 
BIAS ERROR a 2.207
 
RMS ERROR a 2.695
 
SAMPLE SIZE = 132
 

MEXICAN STATIONS ONLY
 
BIAS ERROR a 4.878
 
RMS ERROR = 3.628
 
SAMPLE SIZE = 177
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR = 3o525
 
RMS ERROR = 3.399
 
SAMPLE SIZE 1355
 

,NON-CONTROL STATIONS ONLY
 
BIAS ERROR 3*95o
RMS ERROR = 3.629
 

SAMPLE SIZE 154
 

U,S. NON-CONTROL STATIONS ONLY
 
BIAS ERROR a 2.550
 
RMS ERROR= 2,771
 
SAMPLE SIZE = 60
 

MEXICAN NON-CONTROL STATIONS ONLY
 
BIAS ERROR = .84.

RMS ERROR = 3e836
 
SAMPLE SIZE = 94
 

BO TH RADIOmETRIC USABLE
 

ALL STATIONS
 
BIAS ERROR = .720
 
RMS ERROR= 3.182
 
SAMPLE SIZE 76
 

U.S. 	STATIONS ONLY
 
BIAS ERROR - -. 028
 
RMS ERROR• 2.482
 
SAMPLE SIZE = 45
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MEXICAN STATIONS ONLY 
BIAS ERROR = 1,841 
RMS ERROR = 3.785 
SAMPLE SIZE a 30 

GROUND TRUTH CONTROL STATIONS 
BIAS ERROR = s007 
RMS ERROR = 2.865 
SAMPLE SIZE = 36 

ONLY 

NON-CONTROL STATIONS ONLY 
BIAS ERROR = 1.37-8 
RM5 ERROR = 34352 
SAMPLE SIZE = 39 

NIGHT RADIOMETRIC ONLY 

ALL STATIONS 
BIAS ERROR = 2.391 
RMS ERROR 4.464 
SAMPLE SIZE = 65 

U.S. STATIONS ONLY 
a1AS ERROR = 1.746 
RMS ERROR = 4.164 
SAMPLE SIZE = 38 

MEXICAN STATIONS ONLY 
BIAS ERROR m 3,299 
RMS ERROR = 4,787 
SAMPLE SIZE = 27 

GROUND TRUTH CONTROL STATIONS 
BIAS ERROR a 1.723 
RMS ERROR = l4959 
SAMPLE SIZE = 31 

ONLY 

NON-CONTRoL STATIONS ONLY 
BIAS ERROR 3.000 
RMS ERROR = 3.936 
SAMPLE SIZE = 34 

DAY RADIOMETRIC ONLY 

ALL STATIONS 
BIAS ERROR =4874 
RMS ERROR = 4.81 
SAMPLE SIZE a 116 

U.S. STATIONS ONLY 
BIAS ERROR = 3.192 
RMS ERROR * 4.353 
SAMPLE SIZE SS5 
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MEXICAN STATIONS ONLY 
BIAS ERROR- = 6,392 
RMS ERROR m '4710 
SAMPLE SIZE w 61 

GROUND TRUTH CONTROL STATIONS ONLY 
BIAS ERROR = 4,539 
RMS ERROR = 5,123 
SAMPLE SIZE - 58 

NON-CONTROL STATIONS ONLY 
BIAS ERROR - 5*210 
RMS ERROR 4.475
 
SAMPLE SIZE = 58 

vo2
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22) MAY ip Ths. 1 
OVERALL SEDS PERFORMANCE FROM 5-31-75 TO 6- 6-75 

MISSING DATA . 75
 
BIAS ERROR 2.q96

RMs ERROR 4.033
 
SAMPLE SIZE a 590
 

GROUND TRUTH DATA ONLy
 

ALL STATIONS
 
BjIAS ERROR 3,S62
 
RMS ERROR 3.640
 
SAMPLE SIZE 289
 

U.S. 	STATIONS ONLY
 
BIAS ERROR = 1.n70
 
RMS ERROR z 2,242

SAMPLE SIZE a 95
 

MEXICAN STATIONS ONLY
 
BIAS ERROR - 5.229
 
RMS ERROR a
 
SAMPLE SIZE - t94
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR 3.572
 
RMS ERROR 3.4e7
 
SAMPLE SIZE * 
 145
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR qlSq
 
RMS ERROR * 3.851
 
SAMPLE S.IZE s 144
 

U.S. 	NON-CONTROL STATIONS ONLY
 
BIAS ERROR 1*772
 
RMS ERROR 1
2.974
 
SAMPLE SIZE a' 41
 

MEXICAN NON-CONTROL STATIONS ONLY
 
BIAS ERROR * ".3tI
 
RMS ERROR = 3.82
 
SAMPLE SIZE, 103
 

BOTH RADIOMETRIC USARLE
 

ALL STATIONS

BIAS ERROR '
.189
 
RMs ERROR a 3.667
SAMPLE SIZE a 117
 

U.S. 	STATIONS ONLY
 
BIAS ERROR - .473
 
RMS ERROR = 3.081
 
SAMPLE SIZE R3
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IltAo~~ 	 I
 

MEXICAN STATIONS ONLY
 
BIAS ERROR - IRO5
 
RMS ERROR a 4.459
 
SAMPLE SIZE = 34
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR = ,555
 
RMS ERROR z 3,674
 
SAMPLE SIZE . S-


NON-CON'TROL STATIONS ONLY
 
BIAS ERROR s -. 135

RMS FRROR = 3.66r.
 
SAMPLE SIZE * 62
 

NIGHT RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR c 1,912
 
RMS ERROR x 4,443
 
SAMPLE SIZE s le9
 

U.S. 	STATIONS ONLY
 
BIAS ERROR =-.56
 
RMS ERROR * 3.129
 
SAMPLE SIZE x qa
 

MEXICAN STATIONS ONLY
 
BIAS ERROR u 3.RS4
 
RMs ERROR = 4.376

SAMPLE SIZE w 61
 

GROUND TRUTH CONTROL STATIONS ONLY
 
B-lAS ERROR - 1,194
 
RMS ERROR a 3.527
 
SAMPLE SIZE = 47
 

NON-CONTROL STATION; ONLY
 
BIAS ERROR 2*304
 
RMS ERROR a SO?7
 
SAMPLE SIZE = 62
 

DAY RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR * 1.678
 
RMS FRROR *
 
SAMPLE SIZE = 75
 

U.S. 	STATIONS ONLY
 
BIAS ERROR = *730
 
RMS ERROR a 20456
 
SAMPLE SIZE s3
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MEXICAN STATIONS ONLY
 
BIAS. ERROR a 39962
 
RMS ERROR * 4.2&
SAMPLE SIZE = 22
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR x 2083
 
RMS ERROR = 4.185 
SAMPLE SIZE a 33
 

NON-CONTROL STATIONS ONLY
 

BIAS ERROR 1
1.360
 
RMS.ERROR S 2.6(1
 
SAMPLE SIZE - 42
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OVERALL SEDS PERFORMANCF FROM 6- 7-75 TO 6-13-75
 
MISSING DATA a 59
 
BIAS ERROR 3,.806 _
 
RMs ERROR - 3.OIA
 
SAMPLE SIZE *6s6
 

GROUND TRUTH DATA ONLY
 

ALL STATIONS
 
BIAS ERROR a1,553
 
RMS ERROR w 3.116
 
SAMPLE SIZE a 309
 

U.5. 	STATIONS ONLY
 
BIAS ERROR i 2S S3
 
RMS ERROR x .2.Iz12
 
SAMPLE SIZE = It1S
 

MEXICAN STATIONS ONLY
 
BIAS ERROR - 5.769
 
RM5 ERROR 283T
 
S'AMPLE SIZE Iq4
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR 4 ,'344
 
RMS ERROR= 2,591
 
SAMPLE SIZE - 139
 

NONWCONTROL STATIONS ONLY
 
BIAS ERROR 4 ,.725

RMS ERROR - BS
 
SAMPLE SI,Z-E
 

U.S. 	NON-CONTROL STATIONS ONLY
 
BIAS ERROR m, 2.9'48
 
RMS ERRORw 3.a 7
 
SAMPLE SIZE S5
 

MEXICAN NON-CONTROL STATIONS ONLY
 
BIAS ERROR * 5,75
 
RMS ERROR a 3,37!
 
SAMPLE SIZE 1 5
 

BOTH RADIOMETRIC USABLE
 

ALL STATIONS
 
BIAS ERROR 2.527
 
RMS ERRORx 2, I
 
SAMPLE SIZE a 6-.
 

U.S. 	STATIONS ONLY
 
BIAS ERROR S 2.2G0
 
RMS ERROR 2.4S7
 
SAMPLE SIZE .
30
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MEXICAN STATIONS ONLY
 
BIAS ERROR x 2,758

RMs ERROR a 2oS66
 
SAMPLE SIZE a 36
 

GROUND TRUTH CONTROL STATIONS ONLY
 
BIAS ERROR = 2,360
 
RMS ERROR a 2o274
 
SAMPLE SIZE a 34
 

NON-CONTROL STATIONS ONLY
 
BIAS ERROR = 2.77
 
RMS ERROR- 2.76
 
SAMPLE SIZE m 32
 

NIGHT RADIOMETR!C oNLy
 

ALL STATIONS
 
BIAS ERROR - 3,087
 
RMS ERROR 2,375
 
SAMPLE SIZE a 97
 

U.S. 	STATIONS ONLY
 
BIAS ERROR w 2,03
 
RMS ERROR * 2,6 23
 
SAMPLE SI1E 442
 

MEXICAN STATIONS ONLY
 
BIAS ERROR w 3,-S
 
RMS ERROR z 2.116
 
SAMPLE SIZE a 5S
 

GROUND TRUTH CONTROL STATIONS nNLY
 
BIAS ERROR a 2,Sq9
 
RMS ERROR a 2.371
 
SAMPLE SIZE w 149
 

NON-CONTROL S-TATIONS ONLY
 
BIAS ERROR = 3,SRS
 
RMS ERROR * 2 296
 
SAMPLE SIZE a 48
 

DAY RADIOMETRIC ONLY
 

ALL STATIONS
 
BIAS ERROR u 3.231
 
RMS ERROR * 2.996
 
SAMPLE SIZE 1)34
 

U.S. 	STATIONS ONLY
 
BIAS ERROR v 2;647
 
RMS ERROR v 2o923
 
SAMPLE SIZE = 91
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MEXICAN STATIONS ONLY
 
BIAS ERROR 49467
 
RMS ERROR a 2,796
 
SAMPLE SIZE * 143
 

GROUND TRUTH CONTRnL STATIONS ONLY
 
BIAS ERROR's 3.297
 
RMS ERROR a 2.S07
 
SAMPLE SIZE w Se
 

NON-CONTROL STATIONS 
ONLY
 
BIAS FRROR a 3.IRO
 
RMS ERROR a 3,338

SAMPLE SIZE a 76
 

ORIGINAl] PAGE IS 
OF POOR QUAIT 
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