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INTRODUCTION 

A processing system, the Screwworm Eradication Data System (SEDS), 
was designed to provide space technology techniques to support an 
eradication program. Among the important environmental factors 
affecting screwworm population dynamics, daily mean air tempera
tures (DMAT) playa dominant role. 

The SEDS performance was investigated over a period running from 
the 88th to the 164th Julian day, 1975. In order to do so, the 
estimated DMAT was plotted against ground truth data. The mean 
error (DMAT-TMET) and the standard error of estimate were calcu
lated for the overall SEDS performance and also for each method 
used to obtain it. These methods are the ones used when (1) day 
radiometric data only is available, (2) night radiometric data 
only is available, (3) both radiometric data are available, and 
(4) missing radiometric data is filled in with ground truth data. 

MEAN ERROR AND STANDARD ERROR OF ESTIMATE 

The mean error reflects the mean deviation that the DMAT obtains 
over a given period of time vis-a-vis the ground truth tempera
ture. This deviation can build up to the point that the esti
mated DMAT is not representative of the actual temperature 
anymore. As a result of this shift, the DMAT coefficient will 
have to be re-evaluated. This is fairly simple to do by means 
of multiple regression analyses, using the radiometric tempera
ture above the stations at satellite passage as an independent 
variable and the recorded ground truth temperature at the 

stations as the dependent variable. 

In July 1975, regression studies performed at the Johnson Space 
Center showed that the inclusion of altitude as a variable 
improved the standard error of estimate considerably. Since 
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water vapor is the common atmospheric constituent whose concen
tration is most subject to variation, further improvements were 
suspected if a way could be found to include moisture as a 
variable instead of a constant correction. The day-to-day varia
tions of recorded radiometric temperatures causes the DMAT 
estimates to fluctuate back and forth. This is recorded in the 

standard error of estimate and is much more difficult to control 

since it is governed by some presently unrecognized atmospheric 
parameters. 

When the mean error of each individual station was plotted on a 
map (see appendix A), a definite general pattern developed. The 
drier areas were the ones showing the biggest positive errors, 
while the wetter areas showed the biggest negative errors. This 
pattern seems to be one more clue that the inclusion of a meas
urement of moisture in the atmosphere would contribute to day-to
day (or station-to-station) reliability of the DMAT estimates. 

Since the standard error of estimate does not show any signifi
cant geographical pattern, it was decided to list the stations 
in order of increasing standard error of estimate for the over
all SEDS performance instead of plotting them on a map (see 
appendix B). 

If any of the stations included less than 30 data points, or if 
one of the methods used involved less than 5 data points, the 
resulting statistical data would have been completely meaning
less. Indeed, some meaningful results might be misinterpreted 
by comparison. Consequently, it was decided not to plot such 
data on the map or list it. However, if that particular infor
mation is needed for whatever purpose, it is conveniently 
attached to each station's graph (see appendix C). 

2 
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RESULTS 

One of the four methods used to obtain the overall SEDS perform
ance (where missing radiometric data is filled in with ground 
truth data) had the lowest mean standard error of estimate. The 
method using both radiometric data was next, followed by the one 
using night radiometric data only. Finally, the method using day 
radiometric data only had the highest mean standard error of 

estimate, with the method using both radiometric data next, fol
lowed by night radiometric data only. This seems to confirm 
what had been discovered in previous studies. 

No good correlation was found between standard error of estimates 
using the four different methods. The highest one found was 
between ground truth and night and amounted to 0.31. The lowest 
one was found between night and day (0.15). This means that 
for a certain station a high standard error of estimate for the 
night radiometric data does not necessarily mean a high standard 
error of estimate for the day radiometric data (or any other). 
As pointed out before, standard error of estimates do not follow 

any geographical pattern. 

From the maps in appendix A, it is noted that the overall mean 
error (DMAT-TMET) covers a l3.9°C range (from -11. SoC to +2.4°C) 
with the highest positive errors in the arid areas, while the 
highest negative errors were to be found in the humid tropics. 
This leads to the conclusion that the action of moisture as an 
atmospheric attenuator to the satellite observed spectral radi

ance is extremely important. 
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CONCLUSION 

The ability to gather meteorological information has expanded 
greatly with the advent of the satellites. Instrumentation 
advances have made monitoring of total water vapor content in 
the atmosphere possible. Water vapor and other atmospheric 
constituents such as ozone and carbon dioxide will attenuate 
the emitted radiation before it reaches the satellite sensor 
system. Correcting for these atmospheric attenuations is a 
major problem in measuring temperatures by way of remote sensing. 
From the general pattern that develops on the mean error map, 
it seems oDvious that the inclusion of atmospheric moisture, as a 
a variable in the computation of the DMAT by means of regression 
analysis, could only improve the system. 
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APPENDIX B 

REGRESSION ANALYSIS--TEMPERATURE DIFFERENCES 

OF PAIRED STATIONS VS. TIME 
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REGRESSIW ANALYSIs-:I'lH'ERAnJRE DIFFEIUH:ES OF 

PAIRED SfATIOOS VS. TIME - -

ITeon ITsub Mean Error Standard Error Regression 
of of Equation 

(30 Min} Estimate Estimate y. 

97-96 -1.272 1.322 0.016X -3.334 i 84-76 -2.841 2.342 0.024X -5.891 
1 l 84-83 0.424 1.638 -0.017X +2.602 

~ 84-85 1.029 1.357 0.003X +0.628 
[ ~ , 84-95 -0.023 2.378 -O.OOSX +0.578 1 t 70-72 1.833 2.141 0.03SX -2.58 
! 31-29 4.046 1.952 0.04SX -1.577 i ! 31-30 4.491 2.218 0.049X -1.644 ~ 
t 31-46 -2.339 1.651 0.003X -2.738 
~ 
~ 25-19 1.419 2.139 0.034X -2.951 i; 
" t 25-23 -0.61 1.765 0.023X -3.563 j 11: 12-14 1.171 1.685 0.007X +0.25 

~ 

~ 12-79 0.954 1.890 -0.026X +4.263 1 
$ 

J 7-8 -2.200 2.296 O.OOlX -2.318 i ~. , i: 7-59 -0.903 2.819 -0.053X +5.829 1 l F. 
i l 1-38 0.908 1.785 0.022X -1.849 \! , I ~ 1-53 6.367 1.998 -0.023X +9.326 

; 25-43 -2.928 1.948 0.018X -5.239 i tc 10-9 2.382 2.338 0.042X -2.902 ~, 

'k. 
!, 77-93 2.487 1.550 -0.010X +3.691 . 
t 
~, 77-96 -0.905 1.957 0.006X -1.697 
~ 

~' 75-83 -4.451 2.819 -0.008X -3.418 
20-19 8.093 2.858 0.078X -1.796 

t, 
i' 20-26 -2.259 1.831 -0.010X -0.964 
l' 94-95 1.153 1.466 -0.026X +1.482 

" ~ 
l ~ 25-29 -4.28 1.612 -O.OOOX -4.268 ~, 

t t 25-30 -3.881 1.376 0.0031 -4.319 I ~ ~ ~ 10-8 -2.304 1.469 -0.003X -1.973 
I I 10-5 -2.696 2.909 0.019X -5.053 
~ 15-55 -2.516 1.744 -0.025X +0.651 I 10-15 1.513 2.206 0.058X -5.83S 

I 5-6 0.362 3.710 -0.042X +5.706 
f 

ar, 

~, I 2-39 -1. 267 3.600 -0.101X+l1.523 
I 2-75 5.333 2.826 -0.073X+14.542 , 
I 

-, 17-62 -6.583 3.085 -0.019X -4.178 , 12-11 0.000 2.102 0.046X -5.923 
77-76 0.951 2.138 -0.018X +3.205 

t I 21-55 2.188 1.693 -0.031X +6.213 
• 3-59 -1.010 1.866 -0.011X +0.354 

I 20-14 -0.221 1.868 -0.009X +0.909 

f 
26-43 5.858 2.622 0.081X -4.499 
71-53 -0.086 1.496 0.011X -1.523 

\I 30-32 -5.377 1.940 0.006X -6.079 
'" 1 .; 

79-78 0.159 1.638 -0.011X +1.514 
79-96 0.663 1.745 -0.028X +4.193- I 25-26 -8.788 2.262 -0.065X -0.604 
93-84 1.312 2.467 -0.033X +5.474 
75-76 -7.78 3.22 0.037X-12.975 
9-55 -3.347 2.241 -0.009X -2.193 

B-2 
"'16K"'; a""4~ ... .gi+ c ;i'fR"'~' ""*'&''52-'" •. "'tit "iii ~~'. Ii - ... '_~, "IIii;" Iiililffiii&ifii·"'.···.'.Hf'" ili'~ "'IIi"' 
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APPENDIX C 

INDIVIDUAL STATION'S OVERALL SEDS PERFORMANCE 
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SAMPLE SIZE. 12 
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OVERALL 5[05 PERrORMANCE FNOM M •• DIY 
MISSING DATA. a 
BfAS ERROR. ,~~2 
RHS ERRON ABOUT MEAN. 2.271 
SAMPLE SIZE. 77 

'~OUND TRUTH ~ATA ONLY 
BIAS ERRUR. .,207 
RHS ERROH ASOUT MEAN • 
SAMPLE SIZf. 35 

BOTH HADIOMETNI( USABlE 
BIAS ERROR. .~~9 
RMS ERROR ASOUT MEAN • 
SAMPLE SIZ£. II 

I,ll" 

NIGHT RADIOMETRiC ONLY 
BIAS ERROR. .09, 
RHS ERRON ABOUT MEAN • 
SAMPLE SIZE. 13 

DAy RADIOMETNIC ONLY 
liAS ERROR. 1.9 .... 
RMS ERROR ABOUT MEAN • 
SA"PLl SIZE. 18 
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I .. 
D 
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• 

-

OVERALL SEDS PEMFOMMA~CE 
MtSSIN' UATA. 0 
8 AS ERROR. -.712 
RHS ERROH AbOUT HEA~ • 
SAMPLE SllE. 77 

GROUND TRUTH DATA ONLY 
al.~ ERNOR • -1-Z66 
HHS ERRON A~OUT MEAN • 
SAMPLE ~IZE. JI 

HOTtl RAI>IOl1ETHIC USAl!LE 
61AS ERNOR. ..600 
HHS ~NROH ABOUT HEA~ • 
SAMPLE SllE. IS 

~ 

"---~---~'1----~-~--""---1--""""'-"--"~ 

FORT HUACHOCA. 
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NI,HT RADIOMETRIC ONLY 
81AS ER~OR. 1 •• 7' 
RHS ERROR A.OUT MEAN • 
SAMPLE SIZE. I~ 

DAY NADIOMETRIC ONLY 
AlAS lRNOR • -Z.~18 
RM~ ERRON ,lOUT "EAN • 
SAMPLE SIZE. 17 
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OVERALL SEDS PERrORMANCE 
MISSING DATA. 0 
BIAS ERROR. 1.~02 
RMS tRRnR 4aOUT "EAN • 
SAMPLE SIZE. S' 

GROUND TRUTH DATA ONL' 
81AS ERMOH. .9'1 
HMS tHRON 4~OUT MEAN • 
SAMPLE SllE. II 

80TU MADIO"lTHIC USAall 
81AS ERkOH. ,.~ •• 
R"5 ERROH A~OUT MEAN • 
SAMPLE ~IZE. , 
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1\ 
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MI'. JIY SllIlIO'I ,t 

NIGHT RADIOMETRiC ONLY 
liAS ERRO~. I.SOI 
RMS ERROR AdOUT ME N • 
SAMPLE SIZE. a. 

DAY MADIOMLTRIC ONLY 
~IAS ERRON. 2.6., 
RMS EHROH ABOUT "[AN • 
SAMPLE SIZE. 8 
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I 0 
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3.IS2 



r ! 

~ 

I 
I 
I . ~' " .. ,' 

f 

, 
I 
III , 
I • • • , 
" • I , 
I , , 
I • I • " C 
I 
S 

C 
S , 
• , 
I 
D • 
" , 
I 
III , 
I 

• • , 
U • I 
I 

S • • S , 
• III • • , 
/I 

, 
U 

• • t 

-. 

r~ 
, 

\ 
I I 

j 

A 

~ 
\ 

/ \ J 
V \ / 

\ , 
\ 
l 

~ I ........ 

I • 

OVERALL SEUS PERFORMANcE 
MISSING uaTa. 0 
81AS ERROR. ~.J', 
RM5 ERROR aaOUT "EAN • 
SAMPLE SIZE. lS 

GROUND TRUTH DATa ONLY 
81AS ERROR. ~.&lS 
RM5 ERROH aBOUT MEAN • 
SAMPLE SllE. I~ 

~OTH RADIOMETRIC USABLE 
BIAS ERROR. l.llo 
RMS ERROR ABOUT MEAN • 
SAMPLE SIZE. S 
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NIGHT RADIOMETRIc ONL' 
alAS ER~UR. ..Io~ 
RM5 ERROR aBOUT ~EAN • 
SAMPLE SIZE. , 

Da, RADIOHLTRIC ONL' 
lIAS [RROR. ~.Jl' 
RMS ERROH aBOUT MEaN • 
SAMPLE SIZE. 1 
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MI~il~~ DlrA. 0 
dl'~ EAROR. I.'~~ 
HM; E~AQA ABouT Mll~. 2.33S 
S""PI,E C; Ill. 77 

II IHI U I~ [) T "" J 1 tl IH T l 0 ~ L , 
~", E~~O". .d~~ 
H.., ~ r. I( It I) A ,,\ b CUT ". t ~ I~ • 
SlM~L~ ~lll. ~~ 

I • ~ I I 

~Ii~r ~'uIOM~TkIC ONLY 
~I's E~.OR. 2.~~. 
Io(",~ r-~lojnR AttJuT i"l/ll. ".'1,,, 
~'MPll ~Itl. ~ 

UAY A.uIO"lT~lt O~LY 
~IA' EWWOk. I.O~C 
~M~ ~~AO~ ~~U~T Mt~~ • 

t ~AMPLE ~llE. IS 
2.5'8'" . 
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OVERALL SEDS PE~FO~MANC[ FROM ~LI"~' 
MISSIN~ DATA. 0 
BIAS ERROR. .,571 

IT&fIOi II 

RMS ERROR ABOUT NEAN. 2'3~5 
SAMPLE SIZE. 7a 

GROUND TRuTH DATA ONLY 
BIAS lRROR. .,a96 
RMS ERROH AHOUT MEAN • 
SAMPLE ~IZE. 26 

BOTH RADIOMETRIC USABLl 
alAS ERROR •• '1~6 
RMS ERROH ABOUT MEAN • 
SAMPLE SllE. 12 

. ti'C' 'dz_am' 

.61 I 

2,275 

r ' 

NIGHT RADIOMETRIC ONLY 
BIAS ERMUR •• ,186 
RM5 ERROR ABOUT MEAN • 
SAMPLE SIZE. 21 

DAY RADIOMETRIC oNLY 
BIAS ERROR. .,821 
RMS ERROR A80UT MEAN • 
SAMPLE SIZE. 19 
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OVERALL SEUS PERfORMANCE 
HISSING DATA. 0 
B AS ERROR. ,.360 
RHS ERROR ABOUT MEAN • 
SAMPLE SIZE. 11 

GROUND TRUTH DATA ONLY 
BIAS lRROR. ..ZZ 
RMS ERRO~ ABOUT MEAN • 
SAMPLl SIZE. 3. 

80TH RADIOMETRIC USAPLE 
81AS ERROR. ,.118 
RHS ERRON ABOUT MEAN • 
5AMPLl SIZE. q 

~ 

\ 

v 
I 0 

2.3"7 

,.2'S 

2.S18 

DEL RIO 

, 

1 J 
v-

r rv 1/ , 
I 0 

NIGHT RADIOMETRiC ONLY 
IIAI ERROR. 2.'''' 
RM5 ERROR ABOUT MEAN • 
SAMPLE SIZE. '6 

DAY RADIOMETRIC ONLY 
',AS EHROR. ,.1IZ 
RMS ERROR ABOUT MEAN • 
SAMPLE SIZE. II 
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o V ERA L L S E. 0 S PER F 0 ''''1 A NeE FRO M m .. 1 oU 
MISSING DATA· D 

,T&TIOI .' 
uu u. 

BIAS ERHOR. ,S22 
RMS ERROH A~OUT MEAN. 2.3Ab 
SAMPLE SIZE. 76 

~ROUND TRUTH DATA ONLY 
alAS E~HOR. .356 
RMS ERRO~ A~OUT MEAN. 1.018 
SAMPLE SIZE. 31 

80TH RADIO~ETRIC USARLE 
BIAS ERROR. .s~o 
RMS ERHOR ABOUT MEAN. 1"61 
SAMPLE SIZE. 9 

DAy HADIO~fT~IC ONLY 
BIAS ERROR. 3.333 
RMS ERRO~ AROUT MEAN. 3,230 
SAMPLE. SIZl. 12 
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\ I( 

VI 
~., I 

I . 
, ~. 

I 
" 

I 
i 

~ 't' 
, , 

I 
o H HAL. L. S E 0 5 PER F' 0 R MAN C E F' ROM .M .... , 

MISSING nATA· 0 
BIAS ERROR· S.212 
RMS ERROR ABOUT MEAN· 2.~S2 
SAMPLE SIZE. 77 

6HOUNU TRUTH DATA QNLY 
BIAS lHHOR. s.71~ 
NMS f RROR APOUT· Mt:&N • 
SAMPLE Sll£. 38 

80TH RADIOMETRIC USARL£ 
biAS [RROA· 2'116 
HMS lRHOk AROUT MEAN • 
SAMPLE SIll. 10 

2.9]9 

NIGHT RADIOM[TRIC ONLY 
81AS ERROA· S.992 
NMS ENRO~ ABOUT MEAN • 
SAMPLE ~llE. II 

OAY RAOIOM£TRIC ONLY 
BIAS ERROR. S.~J7 
RM5 ERROR AROUT MEAN • 
SAMPLE SIZE. 18 

C-1S 

, , 

' ... J. 

.l·~O~ 

I .91 I 
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I 

, 

• 
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'" 
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~ 
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J 

V , 
\ 

) 
1 

.! V I 

• , 

OVE~tLL 5E8S PERfORMANCE 
M SING ATA. 0 
!:~S ERROR. .717 
RMS ERRO~ ABOUT MEAN • 
SAMPLE SIZE. 7. 

GROUND TRUTH DATA ONLY 
81AS ERROR. .72' 
RMS ERROR A~OUT MEAN • 
SAHf'LE SIZE • '4' 

'x t-

SAN ANTONIO 

~ 

J \ I 
1\ II V 

~ 
A 

~ I' \ \ 
IV \ 

A 

• 0 • 0 , 0 

80TH RADIOMETRIC USABLE 
FROM liAS ERROR. 1,&00 

1-701 RM5 ERROR AIOUT MEAN • 

2 .... 2 
SAMPLE SIZE. ~ 

NIGHT RADIOMETRiC ONLY 
81AS ERROR. .69 .. 
RMS EHRON ABOUT MEAN • 3."'& 
SAMPLE SIZE • 9 

1.&28 

DAY RADIOMETRIC ONLY 
BIAS ERROR. ,Sb7 

..,SlAt RMS E~ROR ABOUT MEAN • 

C-16 
SAMPLE SIZE • IS 

, 
_ i 

• 't • 
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4 
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I' 

OV(HALL \lUS PERFOR~ANCE 
"ISSING DATA. " 
BIAS ERRO~ • -1.3S, 
RMS tRPQR AeOUT ~lAN • 
5AM~lf ~17£. 76 

6~OUNO T~UT~ "£TA ON~' 
AIA~ l~RO~ • -I-~Sn 
'HI') EF<~(H" A~OllT MEHI • 
SAMPLE ~I:r. 2~ 

80TII rUDlnl"t.:TRIC IISARlE 
81AS ER~nH. ·.301 
RHS ERRC~ APOUT ~rAN • 
~AMPLf Sill. Iq 

OORANOO 

~ 

• , . 
) 

V 

2.'175 

2-2"~ 

C-17 

L1 1\ , . 

... 
.J 

I 

I'UIOI .. 

NIGHT RADIDMETRIC ON~V 
liAS [~ROR. .tS" 
RMS ERMOR ABOUT ~EAN • 
SAMPLE SIlt. II 

OAY HADIOMfTRIC ONLY 
81A5 lRRO~ • ·3-C3~ 
RMS ER~OR ABOUT MEA~ • 
SAMPLE SIZE. 'I 
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• \ 

~ 

fAGI II. 

:\-026 



~ 
.'i' 

••• 
MAZATLAN 

, 
I • 
" , 
f • A , 1\ 
U 

" 
~ 

I 

• 4 
I , , 
f • f 

• C f\ 
f 
I 

C I b 
I , , 
A , 
I 
0 

" 
T 
I 

" 

~ 
• (\-~ 

1\ , 
I 

" 
, , I" ' . 1 ' . 

A • 
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" I , 
• A ·4 
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(l1Ii.",.ll r;F'O~ PERF CI'<I';AI'C f FR(J~, ~uuu • ., 
MJSSIN~ ~ATA. 0 

""101 II 

bJ~S EHRO~. .9.~ 
kM~ EHHnw Ajj(JuT t·1l~ll. 2.SI:I 
~AMPLl 51~L ~ /7 

ukUU~,l) flWTti ViolA I)/'Ll 
UJ,S E~H~k. .~ld 
IOI&; EIHWR AUOUT I1l AI~ • 
:'AMPI t. !; I d.. 2t1 

b IJ T H IU t) I MIl. T t\ J c.. uSA III F 
ul"S EHH(J~· 2.217 
1'/11~ £.101'<0101 ,,~OLJl ,..t" lId; • 
:; A "" L ~ ~ I Lt." I ~ 

ORIGINAL PAGE JB 
QF POOR QUALITY 

1.1:)'4 

NlbHl ~'OIOM~THJC O~LY 
UJA~ E~RO~. .~6d 
1oCt1~ F'lttlwk l\~uUT Mt./; • 
:'h~PlE ~J~~. 17 

OAY kAOluMlTklC O~LY 
~I~~ lH~~". l.~b~ 
R'1'; E'Hl(oh A~OUT MLAli • 
~AHPlt. \I&l. 17 
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• 
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• 

.... 
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~ 

I il 
I 0 

~ 

V 
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V~ V 

OVE'All ~F~C "RrORMaNCF 
MI~~rN' DATA· ft 
ArA~ ERRnR. ., •• 
RMS FRRn.. ,.511 
~'MPlf ~r7F. 75 

.. 
GROUND TRUTw DATA DNaY 

8'A~ ERRnR. -.15. 
RMS rRRn~. 1.678 
S,M'I E ~ I7F. ..8 

BOTw R'DrnMFTrflC.USA,I F 
8rA~ ERRnR. ,.83" 
RMS FRROR. ,.8" 
~'M'IE ~r7E. 2 

VILLA CONSTrrucION 

~ 
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~ J 1 au 

1\/ 
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IV ... 

JUI.I .... , 

,. 
NIGwT RAnrnwFTRIC ON~Y 
"A~ ERRnR. -.15" 
RWS FRRnR. 7.5'. 
SAMPI[ ~'7F. ID 

. 
DAY_RAnlnMrTRIC ONLY_ 

R,AS [RRnR. 2.1'~ 
RNSrRRnR. 3.791 
S,M'IE cr7F. IS 
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OVER AI' SEOS PER,ORHANCE 
~'j~ING DATA. 0 
~IAS ERROR. 3.312 
RMS ERROk ABOUT MEAN • 
SAMP~l SIZE. 77 

GROUND TRUTH DATA ON~Y 
BIAS ERROR. 3.13~ 
RHS ERHOk A~OUT MEAN • 
SAMPLE SIZE. ~3 

BOT Ii R A U I U 11l T H I C II S AS L E 
81AS EHROR. ~.~58 
RHS ERROR AbOUT MEA~ • 
SAMP~E 511E. 6 
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A 

IV 

, . 

fROM 

2.S32 

1.91f6 

TAMPICO 
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,... ~ 

, . 

411UU IU 

NIGHT RAOIOMETRIC ONLY 
BIA~ ERROR. 2.~7~ 
RM5 ERROR AbOUT MEAN • 
SAMP~E SIZE· 17 

DAY RADIOMETRIC ONLY 
BIA5 ERROR. 5.2 9 5 
RHS ERRON ABUUT ~EAN • 
SAHP~E SIZE· II 
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o ~ L II " L I. 4) F: ":; ... t: ~ r ..J ~ 14 " I~ C E F' I. " ~1 JIIL'IIII DAY 
MI';SII'4(, :)~rA - '1 
bl~S E~~~H - 3.717 
'~,1~ f:'lhl()~ AtiUlll '''C:",4.. 7.. ,S7 
SaMPLE ~llE. 7i 

(. " I) U " 0 T ~ 1 J Hi IJ • T 1\ 0 '4 l. f 
~,~S L~~u~ - 2.~1~ 
t<r1C; f~lo(lo/al< AIJuUT '11:,411 _ 

SAHPLE ~'lt. 2' 

t,l.. r I, R AI) r IltlL' rll t IJSA.IU· 
ti14~ E~1o/0H. l.1~~ "''''Ij f:'Hlo/n~ III11)IJT ,1r.,.14 _ 
~AMPLE ~IL~. ~ 

I. '~HI) 

Nl(aHT IIAr)IOI1£THlt 1J;41.~ 
UIA~ ~~~uH - J,8~~ 
ICM'i EIUc"'~ ActUUr ,H.,... .\.l/Z 
S'~PLE ~ILL. I' 

() A Y ~ A I) 1 11.4 t. 0< I, " N I. f t;, .. s EIo(~i)l~. J ,I:tj') 
~ M., £ ~ ~ 11 0( ut CI U T M t..\ I.. , . ., I II 
SAM~Ll ~ILl - II 
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MM5 EHROM A~OUT MEAN. 2.793 
SAMPLE SIZE. 8 

C-24 

·~''''''~~-··--~~-----------------------____ IIiIi?'_''' 



! 
I 
r , 
~ 
! 

l~ t 

III 

, 
I 

" , 
I • • , 
II • I · ... I , , 
I 

• I 
II 
C 
I , 
C , , 
• , 
I 
o 
II 

I 

I 

BROWNSVILLE 

j 

./ 
I 

~ 
j 

J 
l-

, t. 
I 

" , 
I 

• • , 
~ I r 

II 

• I 

S 
I 
o 
S , 
I 

" I , 
• • , 
II 

• I , 

\ J \ 

Y 

J / 
• ... • 0 • 0 I 0 

OV E" ALL SE DS PERFORMANCE FRUM MIMI ••• 
MISSIN~ DATA. 0 
81AS ERROR. 3.662 

".UOIII " 

RMS EH~OR A~OUT MEAN. 2.11, 
SAMPLE S(ZE. 11 

6ROUNO TRUTH UATA ONL' 
biAS lNNOH. 3.218 
RM5 lRHOH A~OUT MEAN. 
SAHPLE SIZE. ~7 

BOTH HADIOMETRIC U~ARLE 
alAS (RROR. 3.333 
RMS ERROR ~bOUT MEAN • 
SAMPLE SIZE. 6 

N'6HT RADIOHETNIC ONLY 
BIAS ERRON. s.ese 
RMS ERROR ABOUT MEAN • 
SAMPLE SllE. 13 

DAY RADIOMlTRI' ONLY 
~IAS ERROR. ~'~'I 
RHS ERRON A~OUl MEAN • 

I • S 11 

C-2S 

sAMPLE SIZE· II 

""'1 , 
! 

f--

, 
, 

• 0 

'A" 10. 



• 

,~~I!"!."."'; _......,. 

J I I i 
j I 

I 

... 
OVERALL SEOS PERFORMANCE 

MISSINu DATA. 0 
BIAS EHwu~. 6.007 
RMS ERR Ok AbOUT MEAN. 
SAMPLE SllE. 70 

GROUND TRuT~ DATA ONLY 
BIA~ ERkOR. s.~22 
HMS ERRUH A~OUT MEAN • 
SAMPLE SILE. 32 

• 
110 

2.72C NIGHT RAOIOMETRIC ONLY 
BIAS ERROR. 6o~69 
~MS ERROR ABOUT MEAN • 
SAMPLE SllE. 8 

1.822 DAY ~AOIOMlTRIC O"LY 
BIAS LRROR. 60lS3 
RMS ERRUR AbOUT MEAN • 
SAMPLE SIZE. 18 

I 

~0107 

t 4J ~ 4 t;w 

SOT~ WADIOMlTRIC U~ABLE 

BIAS ERROR. 7.~~2 

HMS ERROR ABOUT MEAN • 
SAMPLE SIZE. &2 --ry;,f..",,#P· , .' .. ~~ 

'. ( 

C-Z6 

". ".... :. "'('~"~', .... 

;,Mua", 



, 
I 
R 

• I 

• • , 
" • I 

• S.I 
I , , 
I 

• I 
II 
C 
£ 
S 

C 
S 
T 

• , 
I 
o 
II 

T I 
E 
R 

• £ 
I 

• T 

" I 
E 

S 
E 

• S 

T 
E 

" E -S.O , 
I 

• T 

" I 
£ , 

1 

I 

II 

A 

) 
l~ , hi 

V 

Y 

o v E fi & I l r; f I) S .. L I< r 0 I-nU II c: l 
MJ~SIN~ OAIA. C 
SIAr; l~HUH· ,~78 k'. r, 10. R IHI R A (j U J T r1 E A i~ ~ 
SH,PI!:.: ~JlL" 7u 

" I< 0 U ,.. (; 1 Ioi II I H 1)/4 1 A U N L. Y 
~'A~ ERHO~· .JY7 
Ht·.s f IoCROIo( AI.lWUT r'~AI~ • 
S,MPI £ C;1lt:.. 79 

81.tTh '' .. ()In''1~'I<l' U~Ar;Ll 
iHjo~ lIH,uk· 1.lho 
k ~ C, ~ to< 10( 0 II /\ tI U U r .1 t t. Ij .. 

SIMPlE c,liL. ~b 

MIDLAND-ODESSA 

I J , U 
~ J . t" V ~. 

I r~ V 
1 0 

I 

J\ I 

~ V 

F~.)1'1 JIILII .. '1' STIli ... II 

2,7C;. 

., • , IJ J 

~1~~1 k4~TUMll~IC UNL' 
bl,S [Io(HO~ = .J~o 
f(,..c, .. kRill( jIO{nJT '1("" a 
~~M~ll ~I,L. Y 

UAY iU(;llll1f.TldL OI~L'( 
~:A~ l~~OI< = .~C;y 
RMc:. FRIU'~ "LI'),", r 11E,\,~ II 

~~MPLE SILL.. ~2 

C-27 

I 

l 

+ 

r'. 
1 0 

"IE lJ. 

1, ) 7 • 



."'"'f 

, 
I 

" .. 
I 
II 

• , 
U 
II 
I 

D 
I 
F 
F 
E 
II 
E 
II 
C 
I 
S 

c 
S , 
• , 
I 
o 
II 

, 
E 

" , 
E 
II 

• , 
U 
II 
1 

S 
1 
D 
S 

, 
E 

" 

emr 
I 
I 

I 

I 

• 

• 

II 

, 
t 

• 

r-" .• "\ ,x, ... "T I 

1 
t ! 
r 

I 

I 

,...... 

J ~ \ J 
V Y 

\ 11\ 7\ , \.~ 

E I , 
II 

• , 
U 
II 
E , 

• I 0 • 0 I 0 

OVEHALL SEilS PERFORMANCE F'R\)M .lULl'" D •• 
MISSING DATA. a 
BIAS ERHOR. s,70S 

STU • .., :to 

RMS ERROR ABOUT MEAN· 2.806 
SAMPLE SIZE. 77 

GROUND TRUTH DATA ONLY 
BIAS ERROR. S,d68 
RMS ERROR ABOUT MEAN • 
SAMPLE ~IZE. J6 

BOTH HAUloMlT~IC U~ABLE 
BIAS lRROR. 1,786 
RMS lRROk ABOUT MEAN • 
SAMPLE SIZE. 7 

1-788 

NIGHT RADIOMETRic UNLY 
alAS ERROR. s,200 
R~S ERROR ABOUT MEAN • 
SAMPLE SIZE. S 

DAY RADIO~ETRIC ONLY 
BIAS ERROR. 6,~l" 
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HISSING DATA. 0 
BIAS [RROlt. l,7'~ 

.,.'.u .. 

1t"5 [RROR ABOUT M[AN. l,lil 
SAMPLE SIZ[. 70 

GHOUND TRUTH DATA ONLY 
RIAS ERMUR. l.az. 
1t"5 ERROR ABOUT MEAN • 
S.MPLE SIZE. JI 

80TH RADIOMETRIC USABL[ 
81AS ERROR. l.Z7S 
,,"5 ERRON ASOUT MEAN • 
SAH'LE SIZ[. 13 
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NIGHT "ADIOM!T"IC ONL' 
liAS [RROR. ~,017 
R"S ERROR ABOUT MEAN • 
SA"'LE SIZE· 1-
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MISSING DATA. 0 
alAS ERROR. _~'7 
RH5 lRR0R ABOUT MEAN. 3-.oC 
SAMPI.E SllE. 00 

GROUND TRuTH DATA ONI.T 
BIAS ERHUR. ,28S 
RHS ERROH ABOUT MEAN • 
5AMPI.E SllE. 20 

80TH MADIOHETHIC USA81.E 
BIAS ERHUR. 1_972 
RMS lRROk ABUUT MEAN • 
SAMPl.l SIZE. 8 

2_127 
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NIGHT RADIOMETRiC ONI.T 
elAS ERROR •• ,26~ 
RHS ERROR ABOUT MEAN • 
SAMPLE SIZE. .2 
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bIAS lMROR •• _17, 
RHS ERROH ABOUT MEAN • 
SAMPI.E SllE· I~ 
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3.162 

I( MS ~~~nW A8~UT MlA~. 1.366 
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~MS £RwO ~ AbOJT ~lA~. 2.922 
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lUll .. Ilf "lfl" , ~ "" "0 

NlwHT ~IOfOMETRIC O~LY 
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BIAS ERROR. 1,'6~ 
RMS lRRON ABOUT MEAN • 
SAMPLE SIZE. 77 

GROUND TR~TH DATA UNLY 
BIAS ER~OR. l,l26 
RMS ERRUN A~OUT MEAN • 
SAMPLE SIZE. ~6 

BOTH RADIUMETRIC USA~Ll 
BIAS ERROR. .750 
RHS EHROH ABOUT MEAN • 
SAH~Ll SIZE. I 
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NIGHT RADIOMETRiC ONLY 
liAS lRROR. l.l~l 
RMS ERROR ASOUT MEAN. ~'26. 
SAMPLE SIZE. I~ 

DAY RADIOMETRIC ONLY 
81AS ERROR. 2.8~~ 
RHS ERROR ABOUT MEAN. ~.876 
SAMPLE SIZt. 16 
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M1S5IN' UATA. 0 
BIAS ERROR. 2.S90 
RMS ERROR ASOUT MEAN • 
SA~PLt SIZE. 77 

GROUND TRUTH DATA ONLY 
BIAS LRHOR. 2.ll. 
RM5 ERRUR AbOUT MEAN • 
SAHPLL SIZE. ~8 
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BIAS ERROH. 2'~OO 
RM~ ERROH A~OUT MEAN • 
SAMPLE SIZE. S 

CORPUS CHRISTI 

FHUM 

~ 

I ..... \ 

• • 

V , 
• • 

JIlL I ...... ,'UICIII .. 
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BIAS ERROR. l.~2l 
RHS ERROR AbOUT MEAN • 
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alAS ERkOR. 3.9'. 
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SAHPLE SIZE. IJ 
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N I G~T """ ol,'ETIoI I CONI y 
AlAS r.RROR· l·23~ 
RM5 FRROR A~OUT MfaN. 3·7~8 

H t4 5 f" R rf 0 ~ A 8 0 II T M l j ~I. 7 • 3 ~ 5 
5AM~LE SI7E. 13 
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RMS ERROR AHOUr MEAN. J.28S 
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6ROUND TRUTH DATA ONLY 
BIAS ERROR. S'Y'I 
RMS lRRON A~OUT MEAN • 
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81AS ERRuR. 7.~~S 
RMS ERRUR Ab UUT HEAN • 
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HMS lRROR A~ U UT MEAN. 
SAMPLE SIll. &3 
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