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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) play a 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

b
1
i
i‘%

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- p
day (or station-to-station) reliability of the DMAT estimates.

e B

Since the standard error of estimate does not show any signifi-
cant geographical pattern, it was decided to 1list the stations

Ak P AR

in order of increasing standard error of estimate for the over-
all SEDS performance instead of plotting them on a map (see

appendix B).

R i i i A

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 5
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).




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 i
method using both radiometric data was next, followed by the one i
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 13.9°C range (from -11.5°C 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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CONCLUSTON

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 oovious 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 A
MEAN ERROR (°C) OF INDIVIDUAL STATIONS
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APPENDIX B
REGRESSION ANALYSIS—TEMPERATURE DIFFERENCES
OF PAIRED STATIONS VS. TIME
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REGRESSION ANALYSIS—TEMPERATURE DIFFERENCES OF

PAIRED STATIONS VS. TIME
TTcon T Mean Error Standard Error Regression j
of of Equation
(30 Min) Estimate Estimate Y=
4
97-96 -1.272 1.322 0.016X -3.334
84-76 -2.841 2.342 0.024X -5.891 i
84-83 0.424 1.638 -0.017X +2.602 i
84-85 1.029 1.357 0.003X +0.628
84-95 -0.023 2.378 -0.005X +0.578
70-72 1.833 2.141 0.035X -2.58
31-29 4.046 1.952 0.045X -1.577 3
31-30 4,491 2,218 0.049X -1.644 :
31-46 -2.339 1.651 0.003X -2.738 :
25-19 1.419 2.139 0.034X -2.951 2
25-23 -0.61 1.765 0.023X -3.563 % ,
12-14 1.171 1.685 0.007X +0.25 '
12-79 0.954 1.890 -0.026X +4.263 ;
7-8 -2.200 2.296 0.001X -2.318
7-59 -0.903 2.819 -0.053X +5.829
1-38 0.908 1.785 0.022X -1.849
1-53 6.367 1.998 -0.023X +9.326
25-43 -2.928 1.948 0.018X -5.239
10-9 2.382 2,338 0.042X -2.902
77-93 2,487 1.550 -0.010X +3.691
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
20-26 -2.259 1.831 -0.010X -0.964
94-95 1.153 1.466 -0.026X +1.482
25-29 -4.28 1.612 -0.000X -4.268
25-30 -3.881 1.376 0.003X -4.319
10-8 -2.304 1.469 -0.003X -1,973
10-5 -2.696 2.909 0.019X -5.053
15-55 -2.516 1.744 -0,025X +0,651
10-15 1.513 2.206 0.058X -5.835
5-6 0.362 3.710 -0.042X +5.706
2-39 -1.267 3.600 -0.101X+11.523
2-75 5.333 2.826 -0.073X+14.542
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
21-55 2.188 1.693 -0.031X +6.213
3-59 -1.010 1.866 -0.011X +0.354
20-14 -0.221 1.868 -0,009X +0.909
26-43 5.858 2.622 0.081X -4.499
71-53 -0.086 1.496 0.011X -1.523
30-32 -5,377 1.940 0.006X -6.079
79-78 0.159 1.638 -0.011X +1.514
79-96 0.663 1,745 -0.028X +4.193
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
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APPENDIX C

INDIVIDUAL STATION'S OVERALL SEDS PERFORMANCE
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