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SUMMARY

The work described herein was funded by the Optical Signatures Pro-

gram to Support Navy Requirements. Data from infrared (IR) imagery on

various terrain and water backgrounds in the vicinity of Port Hueneme,

CA have been collected by the Environmental Research Institute of Michigan

and have been analyzed to present their statistical features. The data

were collected by the ERIM M—7 scanner, a multispectral scanner which

operates in several wavelength bands in the visible and infrared por-

tions of the E—M spectrum. The imagery was collected with the scanner

looking both downward and in a direction elevated 55 degrees with respect

to the nadir.

The various areas analyzed in this report are depicted in greymaps

shown in the body of the report. The characteristics of the IR imagery

and of the flight conditions are described in detail. The scanner foot—

print in the downward looking case is almost 4.4 ft x 4.4 ft, and in

the slant case it is about 4,4 ft x 7.6 ft. The statistics calculated

have been presented in figures and tables in the body of the report as

histograms, spectral correlations, ellipses, at~d power spectra.

Histograms of probability—of—occurrence of the signal values are

presented in terms of spectral radiance for the 2.0—2.6 pm wavelength

band, and in terms of apparent temperature in the 3.0—4.2 pm , 4.5-5.5 pm ,
and 9.0—11.4 pm wavelength bands. The relationship between the tempera-

ture and radiance statistics of the three thermal bands is discussed in

the text.

Spectral correlations are presented to show relationships between

the signals of the various channels. These are given along with means

and standard deviations for the different bands and the various scenes.

‘I
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A special analysis was made of a small area consisting of strong sun

glint. These statistics are presented in a section separate from the

ones describing the land areas.

Ellipse representations of scene features are presented , depicting

area sizes which occur above (or below) given threshold levels. The

basis for the formation of ellipses is described in an earlier report [1].

Each ellipse represents certain features in the scene in area and general

orientation ,, except that the area is specialized to a simple geometric

form.

Power spectra of each of the scenes are presented for comparing

results of different spectral regions.

$
[11 R. Spellicy, J. Beard, and J. R. Maxwell, Statistical A n alysis  of

Terrain Background Measurements Data, Report 120500-12—F , ER IM ,
March 1977.
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1

INTRODUCTION

• As part of a program to derive statistical information on the electro-

magnetic (EM), visible and IR characteristics of various terrain back-

grounds, we have analyzed imagery of selected areas in the vicinity of

Port Hueneme, CA, an aerial photo of which is shown in Figure 1. The

actual imagery analyzed are shown in Figures 2 (HUME1) and 3 (HUME2) .

The imagery from which the analyses were made were collected with the

ERIM M—7 scanner , described in detail in Reference 1. Briefly, the sys-

tem is a muitispectral scanner operating in several bands in the visible

and IR portions of the E—M spectrum. The background data , along with

signals from several calibrating sources, are digitally recorded on a

high—density digital tape and converted to a computer—compatible tape

from which the analyses are made.

We have concentrated on specific areas requested by the sponsor and

indicated in the greymaps: Area #1 in Figure 4, Area #2 in Figures 4

and 5, and Area C in Figure 5. We have analyzed also a large part of

the total area in each of the two runs designated as HUME1 and HUNE2.

The total areas comprise a large part of the land mass and some of the

open water. The data were collected in the following wavelength bands:

2.0—2.6, 3.0—4.2, 4.5—5.5, and 9.0—11.4 pm. Pertinent information on

these data is given in Table 1.

The analyses for this effort take the following forms: histograms,

spectral correlations, ellipses, and power spectra.

2

HISTOGRAMS

After the imagery are calibrated and computer—processed to achieve

line—by—line contiguity, the data are stored on magnetic tape in such a

way that individual pixel data can be analyzed. For a given run, the

pixel values are stored in data bins and counted for the purpose of

[1] R. Spellicy, J. Beard, and J. R. Maxwell, Statistical Analysis of
Terrain Background Measurements Data, Report 120500—12—F , ERIM ,
March 1977.
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TABLE 1

PERTINENT INPORMATION ABOUT PORT HUENEME DATA

HUME1 Data

Wavelength Bands:

2.0—2.6 pm , 3.0—4.2 pm , 4.5—5.5 pm , 9.0—11.4 pm

IFOV: 2.5 mrad

Altitude: 1750 ft Depression Angle: 90°

Time: 1215 hrs Flight Direction: West

Ground Speed: 202 ft—sec~~

Area Covered (Approx.):

#1) 1300 ft long x 1200 ft wide

#2) 900 ft long x 1850 ft wide

Total) 6350 ft long x 2800 ft wide

HUME2 Data

Wavelength Bands:

2.0—2.6 pm, 3.0—4.2 pm , 4.5—5.5 pm , 9.0—11.4 pm

LFOV: 2.5 mrad

Altitude: 1000 ft Depression Angle: 35°

Time: 1420 hrs Flight Direction : West

Ground Speed : 202 ft—sec~~

Area Covered (Approx.):

#2) 900 ft long x 1850 ft wide (same terrain as #2 in HUNE1)

G) 1800 ft long x 900 ft wide (sun glint on water)

Total) 10,000 ft long x 2700 ft wide

21
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creating histograms, and the mean values and standard deviations are corn—

puted. From these results, the temperature—related histograms are plotted .

In the 2.0—2.6 pm band , the histograms are plotted in terms of spectral

radiance. In the other spectral regions, they are plotted in terms of

temperature. Histograms for the HUME1 and HUME2 runs are shown respec-

tively in Figures 6 through 8, and in Figures 9 and 10. The curve def ined

by the circles in each figure is a plot of the Gaussian distribution car—

responding to the same mean and standard deviation as for the actual data .

The circles are separated by 1/2 a (a standard dev iation) .

Because of the sun’s influence, the data tend to run off the scale

for the short wavelength regions. However , if the scale of the radiance

histograms (i.e., 2.0—2.6 pm) were extended beyond that in the figures

one would find that the pile—up of the data at the right edge does not

necessarily indicate saturation. Nor is there necessarily a pile—up

at the left edge of the radiance plots. The implied drop—off toward

negative radiances simply means that the dark level in the calibration

is difficult to choose accurately.

The 2.0—2.6 pm histograms are plotted in terms of spectral radiance

inasmuch as a temperature plot would be meaningless, since the sun’s

influence is so great in this spectral region. We could have analyzed

all of the spectral regions in terms of radiance, but reducing the values

to equivalent temperature values makes intercomparison of data easier .

In fact , in Reference 2, we did reduce the results in the thermal regions

in terms of both temperature and radiance, and found that , within less

than a 10% error, the radiance statistics can be deduced directly* from

the temperature statistics through the Planck function. In view of this ,

we therefore omitted the radiance statistics for the thermal spectral region .

(2] A. J. LaRocca and J. R. Maxwell, Statistical Analysis of Terrain
Data, Report 132300—2—F , ERIM , February 1979.

* Strictly speaking , because of the non—linearity of the Planck equa—
tion, we should not expect to derive rad iance statistic s from tem—
perature statistics through the Planc k equation . However , the tem-
perature range of values is sufficiently small to allow this to be
done without incurring a large error .

a 22
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Histograms are produced in this report for the areas indicated in

Table 1 (the sun glint #G is discussed below). The greyinaps of Figures

4 and 5 were obtained from the digitized , calibrated imagery in the

2.0—2.6 pm band from both HUME1 and HUME2. They are helpful in identify-

ing what part of the imagery, corresponding to areas of interest, is to

be analyzed. Due to the reversal of the imagery in the processing, the

greymaps are a mirror image of the pictures in Figures 1, 2, and 3.

One should note from the imagery of Figur e 3 tha t , because of the
angle at which the sensor is pointed for the 350 depression cases, vig-
netting causes an attenuation of signals on the edge. For that reason

we have tried to take care to avoid these regions in certain of the

analyses. Note also from the imagery of Figures 2 and 3, that the
3 . 0 — 4 . 2  pm band introduced noise into the data which makes the results

subj ect to greater error of interpretat ion than in the other bands.
Some of the dat a of this band have been excluded from this report as
unusable.

It is part icularly interesting to note in the histograms of Figures
6 through 10 that the distributions in the thermal regions at 4.5—5.5 and

9.0—11.4 pm do not agree very well. The distribution at 9.0—11.4 pm ax—

tends well beyond that of the 4.5—5.5 pm band . We found no precedent for

this behavior in earlier data , and dec ided to hand—chec k a few points to
make sure that computing errors did not creep into the analysis. See

Appendix B. The hand—checked points agreed with those obtained with

the computer , so we have assumed that the behavior of the curves is real.

We are not unduly alarmed at these results because the temperatures

shown on the abscissa are apparent ; i.e., they are deduced from the ac—

tual radiance values, assumed to be originating from a blackbody in the

respective spectral region . As such, therefore, they are subjec t to

variations in the exnissivities of the rad iating surfaces, and to varia—

tions in atmospheric transmittance.

23
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The latter tends to be the more important in causing dev iations

between the two thermal spectral reg ions. We f ind that in the 9.0—11 .4 urn

band , the atmosphere is virtually non— attenuating fo r the approximatel y
2000—foot distanc e in each case between rad iator and receiver . However ,

depend ing on humidity, the 4 .5—5.5 pm band can be severely af fec ted b

H
2
0 vapor absorption . In fact , if one assumes (1) a transmittance of

approximately 50 percent in this reg ion (not at all unreasonable for

moderate H
2
0 concentrations), causing a loss of 50 percent of the rela-

tively high temperature radiation from the land surfaces , and (2) that

the path between rad iator and receiver re—rad iates with 50 percent eniis-

sivity at approximately the water temperature of about 288K , then the

differenc e in the temperature for the two spectral regions is about what

we find from the mean temperatures given on the figures.

Furthermore, we should note that the peaks of the distributions ,

representing the water temperature with very little spread , ar e a nearly
the same temperature fo r bo th band s, with the value for 4.5—5.5 pm
fal l ing sligh tly below that for 9.0—11.4 urn , as expected .

The abo~’...i events are a good argument for representing the distribu-
tions in terms of temperature. Normalization of the Planck curve makes

it easier to observe differences in the behavior of different thermal

regions whether imaginary or real .

3

SPECTRAL CORRELATIONS

The overall statistics of the various reg ions are given in Tables 2

through 6 where the means and standard dev iations are recorded , as well

as the correlations between the different spectral bands. Table 2, for

examp le , shows the values f or Area #1, which was subd ivided into four

smaller , equal ar eas, des igna ted by the numbers Q , , , and ~~ on

the greymap of Figure 4. Only Area #1 was subd ivided . The spectral band s

in this and the other tables are de signat ed by channel number with thL

f ollowing correspondence:
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TABLE 2

Area #1 — l{UME1

Number of Subregions = 4

Pixel Subarea D ivisions at : 1 138 276

Line Subarea Div isions at : 976 1126 1276

Line Increment Used = 1

Pixel Incremen t Used = 1

Correlation Channels: 6 (2.0 — 2.6 pm)
11 (4.5 — 5.5 urn)
12 (9.0 — 11.4 urn)

Subarea

Correla tion 6 11 12
6 L000

11 0 847 1.000

12 0.832 0.943 1.000

Channels 6 11 12

Mean 5 .747 5E+0 1 2.9328E+02 2.9941E+02

St . Dev. 4.4586E+0l 4.8267E+00 8.6960E+00

Total Pts. 20687. 20687. 20687.

Subarea (13 - 
*

Correlation 6 11 12

6 1.000

11 0.904 1.000
12 0.903 0.959 1.000

Channels 6 11 12

Mean l.l728E+Ol 2.882lE+02 2.9007E-I-02

St. Dev. 2.3041E+Ol 2.8879E~O0 4 .9OllE+00

Total Pts. 20838. 2U838. 20838.
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TABLE 2 (Cont ’d)
Area ill — HUME1

Subarea (
~
)

Correlation 6 11 12

6 1.000

11 0.416 1.000

12 0.178 0.723 1.000

Channels 6 11 12

Mean 9.2962E+01 2 95l5E+02 3.Ol9OE+02

St , Dev. 4.6965E+Ol 3.2393E+00 5.7173E+00

Total Pts. 20550. 20550. 20550.

Subarea (13
Correlation 6 U 12

6 1.000

11 0.798 1.000

12 0.801 0.882 1.000 - 
-

Channels 6 11 12

Mean 6.1556E+0l 2.9299E+02 2.9793E+02

St. Dev . 4.8579E+0l 4.5205E+OO 7.7607E+00

Total Pts. 20700. 20770. 20770.

Total Area (Sum of Subareas)

Correla tion 6 11 12
6 1.000

11 0.803 1.000
12 0 .757 0 .920 1.000

Channels 6 11 12

Mean 5.5789E+Ol 2.9240E+02 2.973lE+02

St. Dev. 5.1078E+O1 4.7136E+U0 8.2304E+0O

Total Pts. 82775. 82775. 82775.
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TABLE 3

Area #2 — HUNE1

Number of Subregions = 1

Pixe l Subarea Divisions a t :  126 551

Line Subarea Divisions at: 416 616

Line Inc rement Used = 1

Pixel Incremen t Used 1

Correla tion Channels: 6 (2 . 0 — 2.6 pm)
11 (4.5 — 5.5 urn)
12 (9 .0  — 11.4 p m )

Correlation 6 11 12

6 1.000

11 —0 .004 1.000

12 —0.068 0.828 1.000

Channels 6 11 12 *

Mean l.0893E+02 2.9847E+02 3.0640E+02

St. Dev. 2.8583E+Ol 2.9659E+00 5.2093E+00 
*

Total Pts. 85425. 85425. 85425,
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TABLE 4
Total Scene — HUNE1

(Lines 101—1550)

Number of Subregions = 1

Pixel Subarea Divisions at: 10 636

Line Subarea Divisions at : 101 1550

Line Inc remen t Used = 1

Pixel Incremen t Us ed = 1

Correlation Channels: 6 (2.0 — 2.6 pm)
11 (4 .5 — 5.5 urn)
12 (9.0 — 11.4 urn)

Correla t ion 6 11 12

6 1.000

11 0.791 1.000

12 0 .767 0.921 1.000

Channels 6 11 12

Mean 7.8128E+O1. 2 .9454E+02 3.0054E+02

St.  Dev . 5.0523E+01. 4.7889E+00 7 .9584E+ OO
Total Pts. 90 7700. 907700. 907700.

d
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TABLE 5

Area # 2 — HUNE2

Number of Subregions = 1

Pixel Suba rea Divisions a t :  123 523

Line Subarea Divisions a t :  681 826

Line Increment Used = 1

Pixel Increment Used = 1

Correlation Channels: 6 (2 .0  — 2 .6 pm)
10 (3.0 — 4.2 pm)
11 (4.5  — 5.5 pm)
12 (9 .0 — 11.4 pm)

Correlation 6 10 11 12

6 1.000 H
10 0.350 1.000

11 0.460 0.327 1.000
12 0.339 0.300 0.836 1.000

Channels 6 10 11 12

Mean 6.7610E+0l 3.0087E+02 2.98l3E+02 3.05l4E+02

St. Dev. 2.2000E+O1 9.1866E+00 2.9408E+00 4.8995E+00

Total Pts. 58400. 58400. 58400. 58400.

H

_____- ______- 
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TABLE 6

Total Scene — }IUME2

(Lines 101—1550)

Nu mber of Subreg ions 1

Pixel Subarea Divisions at: 123 523

Line Suba rea Divisions a t :  101 1550

Line Incremen t Used = 1

Pixel Increment Used = 1

Correlation Channels: 6 (2 .0  — 2.6 pm)
10 (3.0 — 4.2 pm)
11 (4.5  — 5.5 urn )
12 (9.0 - 11.4 urn)

Cor r elation 6 10 11 12

6 1.000

10 0.608 1.000

11 0.356 0 .329 1.000

12 0.048 0.177 0.876 1.000

Channels 6 10 1]. 12

Mean 6.3483E+Ol 2.9848E+O2 2 9433E+02 2.9858E+02

St Dev. 6.2949E+Ol l.5527E+Ol 4.6401E+00 8.0460E+00

Total Pts. 580000. 580000. 580000. 580000.
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Channel 6: 2.0—2.6 pm (pw—cm 2
—sr~~ —pm~~) 

- 
-

Channel 10: 3 . 0 — 4 . 2  pm (°K)

Channel 11: 4 . 5 — 5 . 5  pm (° K)

Channel 12: 9.0—11.4 pm (° K)

The uni ts  for  the means and standard devia t ions  in the  d i f f e r e n t  spectra l - -

band s are g iven in parentheses .

In light of the statement made earl ier ( in Sec tion 2) abo ut radianc e
and temperature statistics , we felt sufficiently confident to compare the
results of the 2.0—2.6 pm band with those of the therma l region .

4

ELLIPSES

Ot1e of the statistics that is being gathered on various scenes as

par t of this backgrounds ana lysis pr ogram is “ellipse” statistics. These

statistics are two—dimensional analogs of threshold crossing and pul se

length statistics in one dimension . They are generated by iden t if ying those

contiguous areas in the image with data values that exceed some threshold

value. The area correspond ing to each cluster of contiguous pixels is

then determined and tabulated . The centroid and first and second moments )
for each area are also determined to def ine an equivalent elliptical area ,

and tabulations are made of the distribution of contiguous areas in the

image that exceed the threshold by ar ea , perimeter , shape factor , or 
*

ratio of major—to—minor axis. These ellipse statistic s are determined

for each of several threshold settings. Sing le p ixel and contiguous two—

pixel exceedances are not included in the el l ipse t abu l a t i ons  but  the

number of such exceedances are noted separately. The threshold levels are

given in uniti. of multiples (or fractions) of one sL.ndard deviation .

Examples of ellipses for the various scenes are illustrated in Figures
11 and 12. Certain features in the ellipses are clearl y associa ted wi th
comparable details in the imagery shown in Figures 2 and 3.
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Tables 7 and 8 show how the contiguous areas tha t exceed several

thresholds are distributed by area (square meters), perimeter (meters),

and shape factor. The shape factor (see Appendix A) is def ined to be

the ratio of the perimeter/2r and the square root of the area/IT , i . e . ,

per imeter/2r
shape factor = 

1/2(area/it)

For a circular area, the shape factor  would be un i t y .

Append ix A is included to show the sizes of the areas for which

the ellipses were generated , and to give a little more insight into

the ellipse representation of the scenery .

5

POWER SPECTRA

Included in the statistics of the areas analyzed are power spec tra

of the total area from each of the runs , HIJME1 and HUME2 . Considering

the multimodal nature of the data , interpretation of the power spectra

will be difficult. They are presented here for comparison of the dif-

ferent areas and spectral bands, and to show trend s in the spa tial quality

of the data. The abscissa on these figures shows (amplitude)
2 in order

that we may put multiple curves on the same figure. However , for the

2.0—2.6 pm band , the amplitude is actually pw—cm 2
—sr~~ —pm , and for  the

other band s the amplitude is temperature in Kelvins . Figures 13 and 14

are one—d imensional power spectra identified as cross—track , and in— 
4 1

track, i.e., evaluated across and along the scan direction .

6

SUN GLINTS

A special area in the protec t ed water region was analyzed from the

HUME2 run to assess the effect of sun glint on the data. The histogram s

for these statistics are shown in Figures 15a—d , and the means , standard

deviations and correlations are shown in Table 9. From the ellipse

II
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TABLE 7

HUME1 — Total Scene
AREA DISTRIBUTIONS

DIST RIBUT ION OF REC O C HI Z ED P401 SPOT (Threshold = Ave. + 1.0 a
2.0 — 2 .6  pm

BY A R E A

SQUAR E METERS FR E Q UE N CY

0 ,0 TO 5,0 0
5 .0 TO 10.0 ¶ 6 0

10 .0- TO 15 .0  237
15 .0 TO 20 . 0 151
20 ,0 TO 25 .0 91
25 ,0 TO 30 .0  46
30 ,0 10 35.0 56
35,0 1(1 £1 0 . 0 110
£10 .0  T i) p5.0 27
£15.0 10 50.0 211
50 .0 TO 75.0 90
75 .0 TO 100.0 39

100 , 0 10 150.0 48
¶ 5 0 ,0 TO 2 0 0 . 0  31
2 00 .0  TO 250 ,0 16
250 ,0 TO 300 .0  20
300 , 0 TO 4 00 , 0 15
4 0 0 .0 T O  5 0 0.0  15

OV ER 500 .0  69

TOTAL NUMBER OF HOT SPOT z 1175

3300 F~~A TU# ES W IT H  A R E A S  LESS T HA N 8 ,00 SO , #1 ETF RS W ERE A LSO P L C Or ,N T Z FO )
BY PE R I M ET E R  BY S kAP E - I

MET EI4 S F E E T  FR E Q UE NC y  S HAPE F A C T O R  F REQ UENCY

0 TO 7 0 10 22 0 0 ,0 TO 1 . 0  0

7 TO 10 22 11) 32 0 1 .0 10 1.1 0

10 TO 12 32 TO 39 0 1 . 1 10 1, 2 7
12 TO 14 39 TO £15 31 I.? 10 1 , 3

14  TO 1 6  45  10 52 0 1. 3 T O 1. 11 514
l b  TO 17 52 1(4 55 07 ¶~~11 TO 1.5 ‘~‘~17 TO 20 55 Ia 65 1 1 8  1. 5 TO 1. 6 106
20 TO 22 65 70 72 92 1, 6 TO 1.7 77
?2 TO 24 72 II’ 78 0 1. 7 TI )  l , P4 I t ?
24 TO 26 78 To 85 89 1 , 8 TI J 1. 9 73
26 10 241 85 1(1 01 63 ¶ • R TO 2 . 0

28 T O 30 91 T i )  08 4 3  2 . 0 1’) 2 , 11 2 % 0
30 10 32 98 Ii) ¶ 0 4  0 2 . 11 T Il 2 . 6 6-,
32 TO 39 10 11 TI) 127 1(1 0 ?. 8 T I ) 2 , 8
39 TO 45 127 TO 1117 6 % 2 .8 TO ~.0 SR
‘IS TI) 55 ¶ 4 7  TO 18 0  80  3 . ° T I )  3 , 5

55 TO 71 180 10 2 5 2  7i 1,5 II) ‘1 ,0
11 TO 100 23? 10 328 7q £1 ,~ T i l  4 , 5 25

OVER 100 OV E R 328 216 O V E R  ‘1 .5 lb

L 
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TABLE 7 (Cont ’d)

DISTRIBUTION OF RECOGNIZED HOT 3PQT (Threshold = Ave . + 1.5 a
2 . 0 —  2 .6  pm

BY AR EA

SQUAR E METERS FRE Q U E NCY

0, 0 TI) 5,0 0
5 .0 10 10 .0 £4 2

10 .0 Ti.) 15.0 78 -

15 .0 TO 20 .0  ‘44
20 .0 , 10 25.0 23
25 .0 TO 30 .0 16
30 .0 10 35,0 20
35, 0 TO 4 0 . 0  111
£4 0 . 0 TO ‘4 5 . 0  11
‘4 5 . 0  TO 5 0 . 0  1 1
50 ,0 TO 75 .0 22
75 ,0 TO 100.0  16

1 0 0 .0 10 15 0 . 0  16
150.0 TO 200 .0  6
2 0 0 . 0  TO 250 ,0  8
250 ,0 TO 300 ,0  2
300 ,0 TO 4 00 ,0 5
4 0 0 , 0  10 5 0 0 , 0  3 .

OV ER 500 . 0 lB

TOTAL  NUMBER OF HOT SPOT ~ 355j 654 FEATUM ES W I T H  A R E A S  LESS THAN 8,00 SQ . M ETERS WERE ALSO R E C O Q N IZ F D

BY PE R I M ETER BY 541* PF

METERS FEET FREQUENCY S HAPE F A C I ~)p F RE Q UE N CY

0 10 7 0 10  ?.  0 0 .0 1 0 1, 0 0
7 TO 10 22 TO 32 0 1, 0 711 1, 1 0

10 10 12 32 10 39 0 1. 1 TO 1. 2 6
12 TO 14 39 To ‘15 15 1. 2 Ti )  1 ,3 17
¶ 4  TO 16 445 TO 52 0 1, 3 T O  1, 14 26
lb TO 17 52 10 55 27 1. 4 1)) 1. 5 22
17 TO 20 55 TO 65 36 1, 5 T ) ) 1 .6  S I

20 TO 22 65 TO 7? ILl 1, 6 10 1, 7 26
22 TO 24 72 TO 78 0 1 .7 TO 1. 8 38
24 TO 26 18 Tn 85 23 1 ,8 7)1 1 . 9 22
26 TO 28 85 ‘C) 01 22 ¶ ,9 T I)  2 . 0 22
28 10 30 01 1(1 98 20 2 .0 TO 2 .11 58
30 TO 32 98 10 104 0 2 .4 10 2 .6 14
32 TO 39 10 11 îü ¶ 2 7  115 7, 6 T O 2 .8
39 TO £15 127 TO 147 22 2 .8 1) 1 3 .0 9
‘15 TO 55 1( 4 7 1(1 180 23 1,)) 1)1 3 .5 12
55 TO 71 180 T O 23? ¶ 8  3. 5 10 ‘4 .0 41
71 TO 100 732 10 3 .8 2 1 LI • 0 TO ‘4 ,5 1

OV ER ¶ 0 0  OVER 328 (19 r I V E R  £4 ,S 6
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TABLE 7 (Cont’d)

DISTRIBUTION OF RECOGNIZED HoT SPOT (Threshold = Ave. + 2.0 a
2 .0 — 2 . 6  p m

BY A R E A

SQUAR E MET ERS FREQUENCY

0 ,0 TO 5.0 0
5, 0 TO 10. 0 1(4

10.0 TO 15.0 21
15. 0 TO 20. 0 11
20 .0  T (~ 25, 0 12
25.0 10 30. 0 8
30.0 10 35.0 9
35.0 10 (4 0 ,0 6
£ 4 0 .0  TO ‘15,0 5
4 5.0 lii 50. 0 3
50, 0 TO 75.0 7
75 .0  TO 100.0 3

100 .0 TO 150.0 3
150 .0 TO 200 ,0  2
200 ,0 TI) 250,0
250 ,0 TO 300 .0 2
3o0 .0  10 4 4 0 0 . 0  2
4 00 .0  TO 500 ,0 2

OVER 500 , 0 5

TOTA L N U M B E R  OF HOT SPOT ‘ 114

358 FEATURES W I T H  A R EA S  LESS T HAN 8 ,00 30. HETER S WERE ALSO R ECOG N IZ E D

BY PE RIM ETER BY S HAPE

METERS FE ET FREQUENCY SHAP E F A C T O R  F R E Q U E N C Y

0 TO 7 0 TO ?2 0 0 , 0 10 1. 0 0
1 TI) 10 22 TO 32 0 1 • 0 1)) 1 • 1 0

10 TO 12 32 TO 39 0 1. 1 II) 1. 2 0

12 TO 14 39 TO 45 2 1. 2 1)) 1.3 3
14 TO 16 445 10 52 0 1 .3 TO 1. 14
16 TI) 17 52 TO 55 9 1, 4 lii 1,5 7
17 TI) 20 55 T i) 65 12 1,5 TO 1. 6 14 4

20 10 22 65 TO 72 IS 1. 6 T I) 1. 7 15
22 II) 24 7? TO 76 0 1. 7 10 1. 8 1 3
24 IC) 26 78 TO 85 8 1, 8 TI) 1 . 9 9
26 TI) 28 65 TO 91 ‘4 1. 9 TI; 2 .0 S
28 TO 30 RI T~ 98 6 2.0 TO 2 ,11 23
30 TO 32 98 TO 10’ 1 0 2, 4 10 2 ,6 2
32 TO 39 104 Ti) 1.77 Il ? .6 TI) 2, 8 5
39 TO ~4 S ¶ 2 7  10 1 11 7 8 7 • A TO 5 , 0 2
‘45 TO 55 147  TO ¶ 8 0  10 3. 0 TI 3, 5
55 10 11 l A O  TO 232 3 3 .5 T O u .0 0 I -
71 T o 100 232 Icr 378 7 4 ,’) TO 4 ,S 0

OV ER 100 OVER 328 13 O VE N ‘~.5
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TABLE 7 (Cont ’d)

D ISTRIBUTION OF R E C O G N I Z E D  H O T  SPOT (Threshold = Ave. + 2.0 a
BY A R E A  4.5 — 5.5 pm

SQUAR E METERS FREQUENCY

0.0 TO 5.0 0
5.0 TO 10.0 21

10 .0 TO 15.0 35
15.0 TO 20 .0 19
20 .0 TO 25 .0 11
25 .0 TO 30.0 8
30 .0  TO 35.0 6
35,0 TO 4 0 . 0  6
40,0 TIJ ~l5 ,O 6
445, 0 TO 50 .0  3 I -50 ,0 TO 75.0 8
75.0 TO 100.0 3

100 ,0 TO 150.0
150.0 TO 200,0 6
200.0  TO 250 .0 1
250, 0 TO 300 .0  2
300 .0  TO ‘4 0 0 . 0  1
‘100,0 Ti) 500 ,0  2

OV ER 500 .0

TOTAL NUMBER OF 14(11 SPOT ~ ¶49

2 111 F EA T U R E S  W I T H  A R E A S  LESS THAN 8,00 80, METERS WE RE ALSO RECOGNIZED

BY PERIMETER BY SH AP E

METERS FEET FREQUENCY SHAPE FAC TOR FREQU ENCY

0 TO 7 0 Tn 22 0 0,0 10 1.0 C
7 11) ¶ 0 22 TO 32 0 1. 0 10 1.1 0

1 0 TO 12 3. TO 39 0 1 .1 TO 1.2 3
12 TO 14 39 TQ ~l5 10 1. 2 10 1.3 10
144 TO 16 45 TO 52 0 1 . 3 TO 1.4 ¶6
l b TO 17 52 TO 55 17 1, ’I TI) 1 .5 ¶2
I? Ii) 20 55 TO 65 20 1 .5 TI) 1. 6 21
20 10 22 65 TO 72 13 1 .6 ‘ ) 1. 7 l b
22 TO 244 72 TO 78 0 1.7 TJ 1.8 12
24 TO 26 78 TI) 85 10 1 ,8 TI) 1, 9 II
26 TO 28 85 TO 91 9 ¶~~Q 10 2.0 7
28 TO 30 91 TO 98 9 2.0 TO 2,4 ¶ 9
30 10 32 98 lii 1044 0 2,44 TO 2.6 6
32 TO 39 ¶011 Ti) 1?7 12 2,6 I i) 2.8 ‘I
39 TO 45 ¶27 TO 111 7 6 2.8 TI) ~.0 3
45 TO 55 % 4 7  TO 180 10 3,0 TO 3 ,5 6
55 II) 71 ¶ 8 0  TO 232 9 3~ 5 T O  (1 .0 3
11 to 100 232 Ti) 328 7 4 ,0 TI) 4.5 0

OV E R IOU OV E R 328 % 7 OV FW L4 ,5 0

L
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TABLE 7 (Cont’d)

DIST RIBUTION OF RECOGNIZ ED HUT SPOT (Threshold = Ave. + 2.5 a\

BY AR EA 
I
” 

— 5.5 pm )
SQUAR E METERS FRED UENCY

0.0 10 5,0 0
5.0 TO 10.0 3

1 0.0 TO 15.0 17 
-

15.0 TO 20. 0 lb
20 ,0 TO 25.0 0
25.0 TO 30.0  1
30,0 10 35 .0 3
35.0 TO 40. 0 3
‘40.0 TO 445 .0  3
45.0 TO 50.0 3
50,0 TI) 75,0 6 - -

-
75 .0 10 ¶00.0
100.0 TO 150.0 3
150 ,0 Ti.) 200.0 2
200.0 TO 250.0
250.0 TO 300.0 1
300 .0 TO 400.0 1
400.0 TO 500.0 1

OVER 500.0 1

TOTAL NUMB ER OF HOT SPOT • 66

74 FE ATURES WITH AREAS LESS T HA N 8,00 SO , METERS WE RE ALSO RECOGNIZED

BY PER IMETER BY SHAPE

METERS FEET FREQUENCY 5HAPE F A C T O R  FREQUENCY

O 10 7 0 TO 22 0 0.0 TO 1.0 0
7 TI.) ¶ 0 22 T~i 32 0 1.0 TO 1 .1 0

10 10 12 32 T I) 39 0 1 ,1 10 1,2 0
12 TO 14 30 TI uS 1 1.? TO 1.3 2
111 10 lb 45 10 52 0 1.3 TO 1, 44 6
16 TO 17 5? TI) 55 5 I ,(4 TO 1.5 4
17 TO 20 55 TO 65 5 1, 5 T o  1. 6 8
20 TO 22 65 10 72 9 1.6 TO 1.7 7
22 TO 211 7 . To 78 0 1 ,7 TO 1.8 9
24 TO 24 78 TO 85 9 ¶ , H 111 1.9 6
26 TO 28 85 To 91 4 1.9 Ii) 2.0 3
28 TO 30 91 TO 98 1 2 , 11 TO 2 .44 ‘4
30 TO 32 08 TO ¶ 11 14 0 2.11 TO 2 .b 2
32 TO 39 1 0 s  To) 127 7 7.6 1(1 2.8 3
39 TO ‘45 ¶27 10 147 11 ? .8 T o  3.0 2
US TO 55 147 TO 180 S 3,0 To) 3 .5 3
55 TO 7 1 180 TO 232 b 3• 5 TO (4.0 1
71 10 100 232 TO 378 1 ‘4 ,11 TI) (4 ,5

OVER 100 OVER 328 9 ) 1 V F 4 1  ‘1 .5 0

- - 
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TABLE 7 (Con t ’d)

D I S T R I B U T I O N  OF RECOGNIZ ED H~ T SPOT (Threshold = Ave .  + 3 . 0  a

BY AREA 4.5 — 5.5 pm

SQUAR E METERS F R E Q UENCY

0.0 TO 5.0 0
5.0 TI) 10, 0 3

10 .0 TO 15.0 44
15 .0 TO 20.0  2
20 .0  TO ?5 .0 1
25 .0 TO 30.0  0
30.0 10 35.0 4
35 .0 TO ‘10.0 0
40,0 TO 415.0 0
445 .0 TO 50.0 0
50 ,0 TO 75 .0  2
75 .0 TO 100 .0  0
100.0 1)) 150.0 0
150 .0 TO 200.0 0
200,0 TO 250,0 0
250 .0 TO 300 ,0 0
3 0 0 .0  TO 400 ,0  I
400.0 10 500,0 0

OVER 500.0 0

TOTAL NUMBER OP HIlT SPOT • 17

2(4 F EATURES W I T H  A R E A S  LESS THAN 8,00 50, METE RS WE RE ALSO R E C O G N I Z E D

BY PERI M ETER BY SHAPE

METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY

0 TO 7 0 TO 22 0 0 .0 TO 1.0 0
7 TO 10 22 70 32 0 1 ,0 TO 1,1 0

10 10 12 32 0 39 0 1, 1 TI) 1.2 0 I -

12 TI) 14 39 TO ~15 I I. ? TO 1.3 1
14 TO 16 ‘45 TO 52 0 1.3 TO 1,4 0
16 TO 17 5? TI ) 55 0 1. 44 TO 1, 5 1 4 :
17 10 20 55 TO 85 3 1 .5 T I I 1. 6
20 TO 22 65 TO 72 1 1 . 6 T n 1. 7 2
22 II) 24 72 11) 78 0 1. 7 ill 1.8 3
24 TO 26 78 TO 85 2 j , R 1(4 1.9 0
26 TO 28 85 TO 9 1 1 ¶~~9 TI) 2,0 £1
28 TO 30 91 TO 98 2 2 . 0 TI! 2 ,44 3
30 TO 32 98 TO )Oll 0 2 ,44 TO 2 . 6 2
32 TO 39 10 ( 4  To 127 3 2 . 6 T I) 2.M 0
39 To 45 ¶27 To) 147 0 ? , A TI’ 3 .0 0
45 TO 55 147 TO 180 3 3 ,fl 3 ,5 0

— 55 TI) 71 141 0 To 23 2 0 3,5 III u ,0 0
71 TO 100 232 Tn 328 0 ‘4 ,0 T’~ 44 5 4)
OVER 100 OVER 328 1 IV F N u ,S 0

L~ _ 
_ _



~~ RIM H
TABLE 7 (Con t ’d) 5

DI STRIBUTION OF RECOGNIZED HOT SPOT (Threshold Ave. + 3.5 a
4 . 5—  5.5 pm

B Y A R EA

S Q U A R E  MET ERS F R LOUEN CY

0.0 TO 5.0 0
5 .0 TO ¶ 0 . 0  0
~0.0 TI) 15 .0
15. 0 IQ 20 ,0  0
20 .0 10 25 .0 0
25 .0 TO 30 .0 0
30 . 0 TI) 3 5 .0  0
35 .0 TO 44 0 , 0  0
w P

~.0 II) ‘45 .0 0
45.0 TO 50.0 0
50,0 TO 75.0 0
75 .0 TO 10 0 .0  0

100 .0 14) 150 . 0  0)
150 ,0 TO 2 0 0 .0  0
700.0 Ti .) 250 .0  1
250 .0 TO 300.0 0
300.0 10 ‘400.0 0
4400.0 TO 500.0 0

OvER 500,0 0

TOTAL N~~1SER OF HOT SPOT • 2

14 F EATURES W I T H  A R E A S  LESS THA N 8 ,00 50. METERS W ERE ALS O RECOGNIZED

BY PE RI ME T ER BY SMAPF

ME TERS FEET FREQUENCY SHAPE FA CTO R FRrOU ENCY

0 TO 7 0 TO 22 0 0 ,0 TO 1, 0 0
7 TO 10 22 TO 32 4) 1 • 0 TI) 1 • 1 0

10 TO 12 32 TO 39 0 1 ,1 TO 1. 2 0
12 TO h I  39 14) 445 0 1 . 2 TO 1. 3 0
¶ 1 4  TO lb 45 TO 52 0 1. 3 TO 1. ’4
lb TO 1 7 52 TI) 55 1 1 .44 TI) 1, 5 0
I T  T O 2 0 55 TO 65 0 1 ,5 10 1. 6 0
20 10 22 65 Tn 72 0 1 ,6 TO 1. 7 0
22 TO 214 72 TO 78 0 1 ,7 TO 1.8 0
211 TO 26 78 TI) 85 0 ¶ , 13 11) 1. 9 (4
26 10 28 85 Tt ~ 9 1 0 1 .9 TO 2. 0 0
26 TO 30 01 TO 98 0 ?~ 0 TO 2.4 0
30 TO 32 98 Ti.) 10 (4 0 2 .u 1 )  2 , 6 ~‘
32 TO 3’~ ¶ 0 4  lii 1?7 0 .7,6 TO ?.M I
39 TO ‘45 ¶ 2 7  Ti) 14 7 o 7 .41 II) 3,0 0
‘45 TO 55 1(4 7 II) 1410 0 3,0 TO 3.5 0
55 TI) 71 180 10 232 0 3 • 5 TO 14 ,0 0
71 TO 100 232 TO 328 0 (4 , 0 TO I4 ,S 0
OVE R 100 OVER 3i~8 1 OV F R  ~I .5 

(4
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TABLE 7 (Con t ’d)

DISTRIB 0T IO N OF RECOGNIZED HOT SPOT (Threshold = Ave . + 2.0 a
BY AREA 9.0 — 11.4 pm

SQUARE METERS FREQUENCY

0.0 TO 5,0 0
5,0 TO ¶0.0 26

10 .0 TO 15,0 ‘47 
-

15 .0 10 20,0 25
20.0 10 ?5.0 18
25.0 10 30 .0  7
30 ,0 TQ 35 .0 14
35.0 14) 140 , 0  7
410 ,0 TO 445,0 7
4 5.0  TO 50.0
50.0 TO 75.0 14
75 .0  TO 100. 0 2

¶ 0 0 . 0  TO 150. 0 7
150 .0 TO 200.0 7
200.0 TO 250,0
250. 0 TO 300 .0 3
300 .0 TO 1400 .0  2
‘400.0 TO 500.0 2

OVER 500.0 5

T O T A L  NU MBER OF HOT SPOT • 197

387 FEATURES W ITH A R E A S  L E S S  T H A N  8,00 SQ .  M E T E R S  W E R E  A L S O  R E C O G N I Z E D

BY PE RIM ETER NY SHAPE

METERS FEET FREQUENCY SHAPE EACTOP FRE Q UEN C Y

0 TO 7 0 14) 22 0 0 ,0 TO) 1 .0 0
7 TO 10 22 TI) 32 0 1 .0 10) 1, 1 0

10 TO 12 32 TO 39 0 1 ,1 TO 1, 2 1
12 TO 14 39 Ti) 45 7 1. 2 TI) 1. 3 8
14 TO 16 445 TI) 52 0 1, 3 11’ 1. 44 73
16 TO 17 52 TO 55 26 1. ’1 TO 1, 5 ‘4
17 Ti) 20 55 10 65 15 1 ,5 TO 1. 6
20 TO 22 65 TO 72 24 ) • 4, 10 1. 7
22 TO 24 72 TI) 78 0 1. 7 TO 1. 8 23
24 TO 26 78 Ti) 415 lB 1, 41 TO 1. 9 10
24 TO 28 85 TO 91 8 1 .9 TI i 2.0 9
28 TO 30 91 TO 98 11 2. 0 T O  2 .~ 31
30 TO 32 941 To) lOU 0 ? . ‘4 T O 2 , 6 S
32 TO 39 lO U T i) 127 2o 2. 6 T I) 2. 44 7
39 TO ‘45 ¶ 27 TO 1117 7 2. 8 TI) 3.0 2
‘45 TO 55 1’1 7 TO 1 (40 ¶4 3,11 10 3,5 12
55 TO 7 1 180 TO 232 8 3,5 1(1 ‘1.0 3
71 I I )  100 232 TI) 328 14 ,0 T u ~.S - -

OVE R 100 OVE N 378 24 l I V E R  ~.5 0

83
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~~ RIM

TABLE 7 (Cont ’d)

D I S T R i B U T I O N  OF RECOGNIZED HOT SPOT (Threshold = Ave . + 2.5 a
9.0 — 1 1 . 4  pm

BY AREA

SQu ARE METERS FREQUENCY

0,0 TI) 5.0 0
5.0 TO I.s .O ‘4

10 .0 10 15.0 19
15.0 TO 20.0 7
20 .0 TI) 25.0 2
25.0 TI) 30.0 ‘4
30.0 TO 35 .0 ‘4
35.0  TO 4 4 0 . 0  2
‘4(4.0 TO ‘45.0
445 ,0 TO 50.0 2
50 .0 TO 75.0
75 ,0 T I) 10 0 . 0

1 0 0 .0 T u 15 0 . 0  3 I -

¶ 5 0 .0 T O 2 0 0 . 0  1
200 .0 TO 250.0 0
25(4.0 T rJ 300.0
300 ,0 TU 4100.0 2
4 4 0 0 . 0  T O 5 0 0 . 0  0

O V E R  5 0 0 . 0

T O T A L  P~ uMBE R OF Hill SPOT • 59

176 FL A T U R E S  wITH AREAS LESS THAN 8.00 SQ. METER S WE RE A L S o  PECO(N IZFD

BY PERIMETER - BY S H A P E

METERS FEET FREQUEN CY SHAPE FACTO R FRE~)LEN CY

O TI) 7 0 TO 22 o 0 ,0 TO 1. 0 0
7 TO 10 2? TO 32 0 1 ,0 TLI I l  0

10 TO 12 32 TO 39 4) 1 ,1 TI ) 1, 2 0
12 10 14 39 10 445 3 1 ,2 10 1. 3 5
¶ 4 4  TO lb ‘45 TO 5? 0 1 ,3 II 1. 44 2
16 T i  17 5? Ti) 55 4 4 ,44 TI) 1.5 ‘4
17 II) 20 55 TO 65 8 1 .5 TO 1. 6 6 I)

20 TO 22 65 T o 72 11 1 .~ III 1 ,7 7
22 TI) 2(4 72 T 1)  78 0 1. 7 TI) 1.8 1 44
24 TI) 26 78 TI ~ 85 6 1 ,44 TI) 1.9 3
26 TO 28 85 T i) Qi ‘4 1 .0 IL l 2 . 0 ‘1
28 1) 1 30 9~ 

31) ‘444 1 2.0 TO 2.41 S - -
~

30 T I) 32 98 io i u 4  0 ? ,u T ’l 2.6 2
32 TO 39 l O u  Ti) 177 5 ? . #, III 2, 44 2
39 TO 45 127 TO ju7 ‘1 2 .8 T - 1  3. 0 2
‘45 TO 55 I~~7 TO 141 0  ‘4 3 . 0 TH 3.5 1
55 TO 71 18 11 To) 23? ‘4 3 •5 II) ‘4 .0 1
7 1 TO 100 23? Ti) 3 . 8 1 ~~~ T(i ‘4 ,5 0

OV ER 100 OVER 378 5 OV ER 44,5 I
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Y( RIM

TABLE 7 (Concluded)

DI STRIBUTION OF R E C O G N I Z E D  HOT SPOT (Threshold = Ave . + 3.0 a
BY A RE A 9.0 — 11.4 pm

SQUARE METERS FPEQUf4ICY

0.0 TO 5.0 0
5.0 TO 10.0

10 .0 TO 15 .0 2
15 .0 TO ? 00  7
20 .0 TI) 25.0 0
25 .0 TO 30.0 0
30 .0 TO 35 .0  1
35 .0 10 440.0 1
440 ,0 TO ‘15,0 I
~45.0 II) 5 0 . 0  1
50 .0 TO 75.0 1
75 .0 10 100.0 0

100 .0  TO 150 .0  0
150 .0 TO 200 .0 0
200.0 10 250.0 1
250 ,0 TO 300 ,0 0
300 .0 TO ‘100,0 0
1400 .0 10 5 0 0 . 0  (4

liVER 500,0 0

TOTAL NUM BER OF 14111 SPOT • 1 1

22 FEATURES p I I T w  A R E A S  LESS THAN 8,00 jQ. METE RS W E RE AI S0 REC I)GNXZFD

BY P E R I M E T E R  BY S H A P E

METERS F E E T  FRE QUENCY SHAPE FACTOR FPEOIIE’SCY

0 TO 7 (4 T(j 22 0 0,0 TO 1.0 0
7 TO t O  22 10 32 0 1 ,0 o 1.1 o

10 Tr) 12 3? TO 39 0 1 ,1 ‘U 1. 2 0
1 2 TO 114 39 T n £15 0 1 ,? 30 1. 3 0 - -
14 TO 16 445 TO 52 0 1. 3 TI) ) . a 0
lb 11) 17 5? TI) 55 0 1 .14 TI) 1, 5 2
17 TI) 20 55 TI) 45 1 1, 5 TI) 1, 6 0
20 TO 22 445 10 72 3 1 .6 TI) I ,7 0
72 TO 2’4 72 TO 78 0 1. 7 TI.) 1. 44 0
24 TO 24 78 TO 85 0 l~~A TI) 1. 9 3 - -

2b TO 28 #5 TO) 91 0 l. ’4 T~ 2.0 0 - -
28 T i) 30 91 Ti) 98 1 2.0 TO 2.44 2
30 TI) 32 ‘48 TI) jO ’1 0 ?.‘4 I I  2 .44 0
32 TO 39 1044 T n l?7 0 2.44 3 ( 1 2 . 44

~ 9 Ii) ‘45 127 TO 144 7 2 7 , 41 T I)  3 .0 1
~4 5  TO 55 147 TO 1(4 0 1 3 .0 10 3 . 5 2
55 TO 71 1440 TI) 232 0 3.5 TI ) 4.0 0
7 1 TO 100 232 T O) 3?8 2 ~,0 T I  44.5 v
OVER 100 OVER 328 1 l)V FR 44 ,5 0
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RIM

TABLE 8

HUME2 — Total Scene
AREA DISTRIBUTIONS

DIST RIBUTION OF RECOGN IZED p401 S POT (Threshold = Ave. + 1.0 a
2 .0 — 2 .6  pm

R Y  A R E A

SQUARE MET ERS FREQUENCY

0.0 10 5.0 0
5,0 TO 10 .0 56
10.0 TO 15.0 ‘45
15.0 TO 70.0 62
20.0 TO 25.0 243
25.0 TO) 30 ,0 II
3 0 ,0  TO 35 ,0 17
35 .0 TO 44 0 . 0 6
40.0 TO ‘45,0 1 0
4 5, 0 TO 50.0 5
50.0 TO 75 .0 23
75.0 TO 100 .0 16

100.4) TO 150.0 23
1511.11 TO 200.0 41
200.0 TO 250.0 2
250 .0 TO 300.0 I
3 0 0 , 0 TO 400.0 2
‘100.0 10 5.00,0 1

OVER 500.0 10

T O T A L  NU MBER OF NOT SPOT s 326

300 FE A T U R E S  W ITH A RE A S  LESS THAN 8,00 SQ . METER S  WERE ALSO RFCU~~N !ZED

BY PERIMETER BY SHAPE

METERS FEET FREQUEN CY 54IAPE F A C T O R  F R EQU E NC Y

O TO 7 0 Ti) 22 0 (4 ,0 Iii 1.0 0
7 TO 10 22 TO 32 0 1 • 0 TO ) I • 1 0

10 TO 12 32 TO 39 0 1. 1 TO 1. 2 143

12 10 14 39 Tn 145 25 I,? TO 1.3 14 2
14 TO l b 445 TO 52 £13 1, 3 TI) 1.14 58
lb TO 17 5? TO 55 1 ¶ . 41 10 1,5 75
17 TO 20 55 TO 65 44 1. 5 TI) 1.44 30
20 TO 22 65 TO 72 13 1 . 6 TI) 1 .7 31
22 TO 214 7? TO 78 lb 1 , 7 TO 1 ,8 ??
24 TO 26 78 TO 85 IS 1. 8 10 1 .9 7
26 TO 28 85 TI) 91 ¶9 1. ’4 T O 2 ,0 44

28 TO 30 91 TO 98 15 2. 11 1)1 2 . 14 72
30 TO 32 98 II) 104 3 ?.‘4 TO 7.6 ‘4
32 TO 39 l O U  TO 1.? 7 144  ?. 6 TO ? . $ 6
39 TO ~i5 127 TO 114 7 20 7 F  TO 3 ,0 41
45 TO 55 114 7 TO 141 0 10 3.0 T o 3 ,5 17
55 TO 71 180 T~ 232 lb 3,5 III 44.0 3
71 10 tOO 23? TO 3?8 Ii 14 .0 II) 11 ,5 1
OVER 100 OVER 378 39 OVf R ‘4 .5 I

86
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TABLE 8 (Cont ’d)

DISTRIBUTIO N OF RECOGNIZED HOT SPUT (Threshold = Ave. + 1.5 a
2.0— 2.6 pm

BY A R E A

SQUARE METERS FRE QUENCY

0,0 TO 5.0 0
5.0 T o) 10.0 51

10 .0 TO 15.0 33 
-

15.0 TO 20.0 32
20 .0 TO 25.0 25
25.0 TO 30.0 8
30.0 TO 35.~ 8
35 .0 TO ‘40 .0  ‘4
£40~~0 TI) ~45.0 7
‘45.0 TO 50.0 7
50.0 TO 75 .0 15
75 .0 TO 100.0 44

100 .0 TO 150 .0 ‘4
150 .0 TI) 200 .0 5
200,0 TO 250.0 0
250.0 TO 300.0
300 .0 TO 4400,0 0
400.0 TO 500.0 3

OV E R 500.0 14

TOTAL NUMBER OF NOT SPOT : ?0#

311 FEATUR E S WITH A R E A S  LESS T H A N  8.00 SQ. METERS WERE A LSO I1ECIJG N1Z FD

BY PERIMETER BY SHAPE

M ETERS FEET FREQUENCY SHAPE FACTOR FREQUENCY

0 TO 7 0 TO 72 I~ 0 ,0 Tfl 1 . 0 0
7 TO 10 22 TO 32 0 j • fl II) 1.1 0

10 TO 12 32 T I) 39 0 1. 1 TO 1.2 33
12 TO 14 39 Ti) £45 28 I.? T4 J 1. 3 2 1
t4 TO l b  445 TO 52 32 1. 3 TI) 1, 14 52
l b 10 17 52 70 55 0 1 . ’4 TI) 1, 5 10 I :

17 TO 20 55 TO 65 38 1. 5 TO 1, 6 10
20 TO 22 65 TO 7? 3 I.~ 10 1. 7 2 .
22 10 24 72 TO 78 18 1 .7 Ti) 1 .P I ?
214 TO 26 743 TO #5 12 ¶~~P I(~ 1 ,9 B
26 TI) 28 135 TO 91 14 1 .9 Ti) 2 .0  44

28 10 30 91 TO 98 7 ?.~ 
T I )  2 . u ¶ 5

SO TO 32 98 TI) I0’4 44 2.4 11) 2 , 6 1
32 TO 39 1 0 14 TO 127 13 2,44 TI) 2.8 I

4 39 Ti) ‘15 ¶27 Ti) 1447 13 ?.~ TO 3,0
£4 5 TO 55 lu7 TO 141 0 9 3 , 11 T~~I 3.5 3
55 TI) 71 180 TO 23? 8 3,5 T I) ‘4 .0
71 Ti) 100 232 TO 3?B 7 II ,A III i~~5 0
OVER 100 OVER 328 ¶0 OV ER ‘4 ,5 I
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~~ RIM

TABLE 8 (Cont ’d)

DIST RIBUTION OF RECOGN IZED HOT SPOT (Threshold = Ave. + 2.0 a
2.0 — 2.6 pm

B Y A R E A

SQUARE MET ERS FOEQUENCY

0 ,4) TI.) 5, 0 0
5.0 TO 1 0,0 344
10,0 TO 15,0 25
15.0 To) 20.0 20
20.0 TO 25,0 ‘4
25.0 It) 30.0 6
30 ,0 71) 35.0 ‘4
35 ,0 Ti) ‘10.0 1
(40 ,0 TI) 145 .0 7
4 J S , ( 4  II) 50,0 2
50,0 TI) 75.0 4 - 

—

75,0 TO) 100.0 7
100 ,0 TO 150 .0 3
150 .0 TO 200.0 2
200 .4) Ti) 250.0 0
250.0 TO 3(40,0 0
300 ,0 TO 1400,0 2
‘400 .0 TO 500.0 0

OVER 500.0 ‘4

TOTAL NUM BER OF HOT SPOT • 137

180 FEATURES W ITH A R E A S  LESS THAN 8,00 SQ. METERS WE RE A LSO RECOF,N!ZFI)

BY PERI METER BY  SHAPE

METERS FEET FRE QUENCY S I IA P E  F A C T O R  F P E O U E N C Y

0 TO 7 o TO ?2 0 0.1) 1)) 1. 0 0
7 TO 10 ?? T i.) 32 0 ),0 T I.’ 1. 1 0

10 TO 12 32 TO 39 0 1. 1 TV 1. ? 22
12 TO 114 39 TO £45 17 ~,? 1I~ 1. 3 1?
114 TO lb £45 TO 52 22 1 . 3 TI.’ ¶ , U
14 TO 17 52 TO 55 1 I.” T I)  1. 5 ¶ 0
17 TI) 2 0 55 TI) 65 30 1 ,5 TI) 1.44 1 ’-,
20 TO 22 65 TO) 72 6 1 ,44 TO 1 . 7
22 TO 214 7? 1(1 78 44 1, 7 1)1 ) , 14 9
214 TI) 26 78 Ti) P5 5 ) , I4 T i )  l. ’4 3
26 TO 28 85 TO 91 6 i ,’4 TI) 2.0 5
28 TO 30 91 II) 98 3 ?.0 TI )  2.’1 10
30 TI) 32 98 Tfl 1(44 1 2.~ TO ? , b 3
32 TO 39 lO ’4 T I )  177 ¶0 2,5 TI) 2.13 2
39 TO ‘45 ¶ 2 7  TI) joi 7 8 7,43 T 3.0 (4
‘45 TO 55 114 7 T o o  1 - 41 0 1~ 3 , 0 III 3, 5 0
55 TO 71 180 To) 2 3 2  ‘3 3 ,5 TIl (4 ,0 0
71 TO 100 ‘ III 3 744  £4 (4 ,0 10 ‘4 .5 0
OVER 100 OVER 378 7 I 1 V F I ~ 14 .5 1

88 

—
~~~~ 

--



BRIM

TABLE 8 (Cont ’d)

DISTRIBUTIO N OF RECOGNIZE D HOT SPOT (Threshold = Ave . + 1.0 a
3.0 — 4.2 pm

BY AR EA

SQUARE METE RS FREQUENCY

0.0 TO 5.0 0
5. 0 TO l O~.O 513
10.0 TO 15,0 256
15.0 TO 20,0 237
20.0 TO 25.0 101
25 .0 TO 30 ,0 21
30. 0 TO 35.0 38
35.0 TO ‘00 .0  I S
40.0 TO ‘15,0 20
‘45.0 TO 50.0 15
50.0 TO 75.0 31
75.0 TO 1 00.0 20
100.0 TO 150. 0 13
150.0 TO 200,0 ‘I
200.0 TO 250,0 S
250.0 70 300.0 I
300,0 TI) 400.0 1
‘400.0 II) 500.0 2

o V E R  ‘300.0 5

TOTAL NUMBER OF HOT SPOT • 1298

‘4(425 FEATURES HUH AR EAS LESS T I-IAN 8,00 SQ. METERS WE RE ALSO RECUGNI ZED

BY PERIMETER BY SHAPE

METERS FEET FREQUENCY SHAPE FACTO R FREQUENCY

0 10 7 0 TO ?2 4) (4,0 TO 1.0 0
7 TO 10 22 Ti.’ 32 0 j ,fl TU 1,1 0

10 10 12 3? TO 39 4) 1 .1 TO 1.2
12 TO 140 39 io I45 301 1. 2 TO 1. 3 1440
14 TO lb 445 10 52 239 1 ,3 TI) 1, 4 31) 2
16 TO Il 52 To.’ 55 ‘1 1 .44 II ) 1, 5 lOt - -

17 TI) 20 55 Tt) 65 336 1 .5 IV 1, 6 1)6
20 TO 22 65 TO 72 52 1 .44 TI) 1 ,7 7N
22 TO 24 72 To) 78 48 1. 1 TI) 1.8 442
24 TO 2b 713 T~ AS 70 1. ” TO 1 .9 31
26 TO 28 85 TO ‘4 1 73 1 ,’4 TO 2.0 33
28 TO 30 91 TI) ‘48 3 ’~ ? . fl 11) 2,11 57
30 TO 32 ‘48 Tn 11)4 15 2.u IC) 2.6 12
32 TI) 39 1044 TO 127 447 7.44 TO 2 .13 7
39 TO ‘45 127 TI) tul 314 7 . 43 T O 3 .0 .5
45 TO 55 1147 10 1130 243 3 ,1) 1)1 3,5 1
55 TO 71 180 10 23 2 21 3,5 TI) 11.0 2
71 TO) 1 00 232 TI) 3 7 44 25 14 ,1) 11) ~0 ,5

OV ER 100 OVER 3.8 t~ ‘)VEH 11 ,5 S
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~~RIM

TABLE 8 (Co n t ’d)

DISTR iB UTION OF RECOG NIZED HOT SPOT (Threshold = Ave. + 1.5 a
3.0 — 4.2 pm

BY AREA

SQUAR E METERS FRE Q UENCY

0 , 0  TO 5, 0 0
5.0 TO 10,0 39

¶ 0.0 TO 15.0 21
15.0 TO 20. 0 29
20. 0 TO 25.0 114
25.0  T Q 3 o , o  8
30 .0 TO 35. 0 5
35. 0 TO 140.0 3
£40.0 TI) 445.0 3
4 5 . 0) TO 50,0 3
50.0 TO 75,0 8 - -

75.0 TO 100 .0 2
100 .0 TO 150.0 2
150 .0 TO 200.0 0
200.0 TI) 250.0 0
250.0 TO 300 ,0 1
300.0 TO 4 400 . 0
‘400,0 TO 500.0 0

OVER 500.0 ‘4

TOTAL NUMBER OF HOT SPOT • 1’4 3 I -

229 FE ATURES WITH AREAS LESS THAN 43,00 99, METE RS WERE ALSO ‘4ECO)GNIZE D

BY PERIMETER BY SHAPE

METERS FEET FRE014ENCY SHAPE FACT OR FREQUENCY

0 TO 7 0 TO 22 0 0,0 TO 1 ,0 0
7 TO 10 22 TI) 52 0 I ,)) TO 1 ,1 0

10 TO 12 32 TO ) 39 0 1 .1 TO 1 .2 3. - -

12 TO 1~4 39 TO ‘15 27 1.? TO) 1, 3 16
¶40  TO lb 45 lu ‘52 lb 1. 3 II) 1 .14 ‘40
lb TO 17 5. TI) 55 0 j , 11 TO 1 .5 44
17 TO ) 20 55 TO ~5 35 1, 5 TO 0 , 6 17
20 TO) 22 65 TO. ’ 72 6 1. 44 T I )  1 ,7 13
22 TO 24 72 Tf i 78 8 1. 7 TI )  1 ,44 7
244 TO 26 713 TO 5 5 ~, R 1)) 1 .9 ~1
?o TO 28 85 TO 91 7 1. 9 TU 2 , 0 (0

28 T I) 30 ‘4 1 TO 98 7 ?,~ Ti) 2 , 44 3
30 TO 32 ‘48 TO 1 044  2 ?.‘4 T I)  2.8 1
32 TO 39 ¶ 0 4  TO 127 I I  2 ,44 T O O  2 .44
39 TO ‘45 127 TO) lu l 8 7,44 T O O 3 .0 0
45 TO 55 114 7 TO 1410 2 3 . 0 T I )  3 ,5 0
55 TO 71 1 130 To) 232 1 3.’~ III ‘4 ,0 0
71 TO) 100 232 TIj 3213 3 14 .0 Ti) £1~~~) 0
OVER 100 OVER 328 5 R V V M  14 ,5 ,‘
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TABLE 8 (Cont ’d)

DISTRIBUTION OF RECOGNIZED I4Q 7 SPli T (Threshold = Ave. + 0.5 a

BY AREA \.~ 4.5 — 5.5 pm

SQ UAR E METERS FREQ UENCY

0,0 TO 5.0 0
5.0 TO ¶0 .0 ¶01

10. 0 TO 15.0 56
15 .0 TO 20.0 84
20.0 TO 25,0 50
25,0) TO 30.0 39
30 .0 TU 35.0 L4 ’4
35 .0 TO 440,0 20
4 4 0 , 0) TO 145, 0 25
(4 5 .0  11) 50.0 18
50,0) TI) 75.0 440
75.0 TO 100 .0

100 .0 TO 1 50.0 ‘40
150 ,0 TO 200 .0 23
200.0 TO 250,1) 20
250.0 TO 300 .0 18
300.0 TO ‘100,0 3?
1400.0 II) 500.0 17

OVER 500.0 53

TOTAL NUMBER OF HOT SPOT • 713

485 FE ATURES WITH A R EAS LESS THAN 8,00 89. METERS WE RE ALSO RECOC.SILEC )

BY PERI METE R BY SHAP E

METERS FE E T FREQUENCY SHAPE FACTOR FREV UENCY

0 TO 7 0 TI) 22 0 0,0 TO O 1.0 0
7 TO 10 22 TI) 32 0 1 .0 TO I • I (I I -

10 TO 12 32 TO 39 0 1, 1 TO) 1. 2
12 TO 114 39 TO LoS 19 1. 2 TI) 1. 3 ‘ 41

14 TO lb 145 TO 52 79 0. 3 10 1. ’4 0 3 1 1
l b TO 17 5? Iii 55 ‘4 l , (4 Ti) 1.5 52
17 TO 20 55 Ti) 65 037 1. 5 T I) 1,6 44 ( 4
20 TO 22 65 TO 72 29 1, 44 7 ) 1 . 7 544
22 TO) 24 7? III 115 12 1 ,7 TO ) 1, 11 55
2(4 TI) 26 713 TO 435 33 0, 8 10) 1. 9
28 TO 28 445 TI) 91 22 1,~ TI) 2,0
28 TO 30 91 TO 9)) 30 2 .0 Ti) 2. 14 170
30 10 32 013 T~ 104 13 7,14 Ti) 2,8 19
32 TO 39 IOU 10 1 . 7 55 ?.6 Ii) 2.44 II
39 TO 45 127 TO 114 7 ‘47 ? , f) II; 5 , 1) 9
‘45 TO 55 ¶14 7 TO 143 0 (42  3 , 0 TI ;  3 . 5 (1

55 T I)  7 1 180 10) 2 3 2  514 3 ,5 7’) ‘4 .0 7
71 TO 1 00 232 II) 3?B ‘47 14 , 0 TO. ’ ‘4 .5 3

OVER 100 OvER 3744 1(4 0 ‘‘ ~~~~~ ‘4 .5

H
91
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TABLE 8 (C ont ’d)

DISTRIBUTION OF RECOG NIZED HOT SPOT (Threshold = Ave . + 1.0 a
4.5 — 5.5 pm

BY AREA

SQUARE METERS FREQUENCY

0,0 TO 5.0 0
5, 0 TO 1 0. 0 120

10 .0 TO 15.0 70
15 .0 TO 20,0 ¶1 7
20.0 TO 25,0 55
25 ,0 10 30 .0  30
30 .0 TI) 35.0 (4 1

35 .0 TO (4 0 . 0  144
(40 ,0 TU ‘45.0 22
405 ,1) TO 50 , 0 3 .
50,0 TO 75 .0 b7
75,0 TO 100.0 (4 9

100.0 TO 150.0 52
150 ,0 TO 200 ,0 39
200.0 TO 250.0 344
250.0 TO 300.0 16
300.0 To.) 41)0,0 2(0
1400.0 TO 500 ,0 1?

OVER 500,0 613

TOTAL NUMBER OF HOT SPOT • 4366

659 FEATURES W ITH AREAS LESS THAN 41.00 50. METE RS WER E ALSO R~ COGNI ZFD

BY PER IMETER FlY S H A P F

METERS FEET FREQUENCY SHAPE I-A CT O R FRE01 1ENCY

0 TO 1 0 TO 22 0 0,0 TO) 1, 0 Ii
1 TO 10 22 TOO 32 0 1.0 T I )  1. 1 0)

10 TO) 12 32 TO 39 1 ,1 IL~ 1. 2 (45

12 10 14 39 TO 5 35 1.2 IL) 1.3
14 TI) 16 445 TI) 52 441 1. 3 TO 1 . 14 137
l b TO 17 52 Tu 55 2 1 ,14 TO 1. 5 70
17 TO 2 0 ~5 TO 65 13 11 1. 5 T I) 1. 44 43 1
20 TO 22 65 TO 72 343 1. 44 TU 1.7 71
22 TI) 2(4 7? TI) 78 12 1, 7 TO 1.8
24 TO 26 78 TI) 435 28 ),8 T U  1, 9
26 10 28 85 TI) ‘41 (41 1 .1) T I) 2.0 So
28 TO 30 91 TO 98 36 ?,1) 10 2 .’~ 1 1 7
30 TO 32 98 To) 104 22 2,4 TO) 2 ,o
32 TO 39 lO Ll TO 1?7 67 2.44 10 2.44 lb
39 T~ ‘15 i~~7 T O i ’~7 37 7, 8 71’ 3 ,0
‘15 TO) 55 ¶1 1 7 Ti) 1130 44 0 3 .0 TI) 3 . 5  73
55 10 71 ¶80 10) 23? 444 3,5 TU 14 .0 7
11 TO 1 0)0 23? T I) 32 ’-~ 44 7 (j ,0 T I) J ,5  44
lIVER 100 OVER 3?8 172 ) V I - H  (4 ,5

92
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TABLE 8 (Cont ’d)

DISTR IBUT IO N OF RECOGNIZ ED HI)) SPOIl (Threshold = Ave. + 2.0 a
4.5 — 5.5 pm

BY A REA

SQUAR E METERS FR(r)UENCY

0,0 TO 5.0 0
5.0 10 10 .0 19
10.0 10 15.0 11)
15.0 TO 20 ,0 26
20.0 TO 25.0 10
25 .0 Ti) 30.0 7
30, 0 10 35.0 12
35 .0 TO 40.0 ‘4
(-40.0 TI) 45.0 3
45.0 TO 50 .0  2
50 ,0 TO 75,0 11
75 ,0 TO 100.0 3

100 ,0 TO 15 0.0 5
150.0 TO 200,0 3
200.0 TO 250.0 1)
250 .0 10) 300.0 7
300 .0 TO 4400.0
(400.0 TO 500,0

OVER 500.0 43

TOTAL NUMBER OF HOT SPOT a 127

110 FEATURES WITH AREAS LESS THAN B ,0~ SQ . METE RS WERE ALSO RECOGNIZED

BY PERIMETER FlY S H A P E

METERS FEET - FREQUENCY SHAPE FACTO R FRE )UENCY

0 TI) 7 0 1(0 22 0 0,0 TO 1, 0 0
7 TO ¶0 22 TO 32 0 1 ,0 TO 1 .1 0

10 10 ¶2 32 TO 39 0 1. 1 TI) 1, 2 9
12 10 14 39 TO) (05 5 1. 2 TI) 1 .3 7
1(4 TO 1 6 (45 TI) 52 15 1 , 3 TO 1. 40 Pu
16 TO 17 52 10 55 I 1 ,40 TO 1. 5 Ic ’
17 TO 20 55 T oo tS!, 15 1,5 TI) 1.6 13
20 1(1 22 65 TO 72 12 1. 44 10 1.7 1(4
22 TO 211 12 TI) 715 7 1 . 7 TJ 1.44 7
214 TO 26 78 TO 435 44 I .P TO) 1.9 6
26 TO 28 85 10 ‘41 5 ¶, 9 TO 2.1) 5
28 TO 30 90 T~ ‘48 3 2,0 1)1 2.~4 14

F 30 TO 32 913 TO 1f l ’ 4 3 ? .U Tn 2,44 3
3 2 TO 39 ¶ O 1J  T O O ¶ 2 1  ¶1 4 2 , 44 TO ? ,44 S
19 TO) 1) 5 ¶ 2 7  To 1( 4 7 5 ?.~ To ) 3.0 0
‘IS TO 55 1(47 TO ¶41 0 II 3,0 T o  3~ 5 3
55 TO 71 1130 TO) ?32 8 3.5 T n ~.O 2
71 TI) 100 232  Tü 3?03 6 (4 , 0 7(1 ~ ,5 0
(oVER 100 oV E R 378 ¶40 lIVER 44 ,5 3

93
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TABLE 8 (Cont ’d)

DISTRIBUTION OF RECOGNIZED HOT SPOT (Threshold = Ave. + 2 .5 a
4.5 — 5.5 urn

DY A R F A

SQUARE METERS FREQUENCY

0.0 TO 5.0 0
5.0 TO ¶0 .0 12

10.0 TO ¶5,0 7
15.0 To) 20 ,0  11
20 .0 TO 25.0 3
25 .0 To.’ 30.0 3
30 .0 TO 35.0 5
35.0 To..’ ‘40.0
(40 ,0 Ti) (45.0
(05.0 10 50.0 1
50 .0 TO 75. 0 2
75 .0 Ti) 100.0 0

100. 0 TO 150 .0 3
150.0 TO 200.0 0
200,0 To. ’  250,0 0
250.0 Ti) 3 0 0 . 0  3
300.0 TI) 4~~0.0
‘000.0 TO) 500 .0 1

OVER 500,0 2

TOTAL NU M b ER OF HOT S P O T  • 51

53 FEATURES WI TH AREAS LESS THAN 8,00 SO , METER S WE RE ALSO) R F C O G N I Z E D

BY PERIM E TER BY S H A P E

METERS FEET FREQUENCY S14A PL I - AC To R FQF1)I )ENCY

0 TO 7 0 To ) 22 0 0,0 TO 1 ,0 0
7 TO 10 22 TO 32 0 1 .0 TI) 1 .1 1)

10 TO 12 3? 10) 39 0 1. 1 To ’ 1.2 6
12 TO 114 39 TO 45 6 0 .2 TI’ 1 . 3 ‘4

114 TI) lb (45 TO 52 ‘4 ‘~~ 3 TI) 1, 1 ‘4
lb 10 17 5 .  TO 55 0 1 .14 10) 1.5 2
I? TO 20 55 To.’ 65 5 I~~5 TO) 3, 44 9
20 TO 22 66 To 72 5 1. 6 TI) 1 ,7 3
22 10 2 14 72 TO 78 2 1, 7 TI ) 1.8 ‘4
24 TO 26 78 TO) 015 3 1 .43 10 1.9
26 Ti) 28 005 TO ‘41 2 1, 9 T I )  2 ,0 1
28 10 30 ‘41 TO ‘48 2 2.0 TO 2,14 7
30 TO 32 ‘48 Tn 1 040 1 7 , 11 TI) 2.6
32 TO 39 00 10 TO I? 7  6 ? . 44 101 2.8 2
39 TO 45 127 To) t 1  2 2.’° Iii 3 .0 1
(05 TI) 55 1u7 T o )  1410 2 3,0 III 0 .5

• 35 TI) 71 1430 To ) 23? 1 3 .6 lIt ~l ,O I
71 TI) 1”O 232 TO 3?~’ 3 44 , 0 TI~ 44 ,5 I

UV ( W  100 OVER 3?b 7 (OVF ‘~ 14 ,5 3
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TABLE 8 (Cont ’d)

D I S T R I B U T 1 O N  OF R E C O G N I Z E D  H P T SPOT (T h r e s h o l d  = Ave . + 3.0 a
4.5 — 5.5 m

BY A R E A

SQUARE MET ERS FREQUENCY

0.0 TU 5.0 0
5.0 TI) 10. 0 5

10 .0 TO 15 ,0 2
15 .0 TO 20.0
20.0 TO 25.0 5
25 .0 TO 30.0 0
30.0 TO) 35.0 0

F 35 .0 T O ‘ 4 0 .0  0
(40 .0 TO ‘45 .0 1.
(15 ,0 TO 3 0 . 0  0
50.0 TO 75,0 0
75 .0 TO 1 0 0,0

¶00 ,0 TO 150.0 0
15(I,(’ 1 0.’ 200.0 0
2 00 .0 TO 2 5 0 ,0  0
250 .0 TO 300.0 0
300.0 TO ‘100.0 0
4 0 0 ,0 TO 500.0 0

uE R 500,0 0)

TOTA L NUMbER OF HOT SPOT a 1 4 3

23 FEATURES WITH AREAS LETS T k A N  43 ,00 Sr). ME TERS ~F PE ALSO PECL )r,NIZEO

BY P E R I M E T E R  FlY S H A P E

METERS FE ET F P F Q ) I E ~ o C Y  S H A P E  I - A C T O R  r,~F Q U E N C Y

O TO 7 0 T~I 72 0 0 , 1 TI) 1.0 0
7 TO 10 22 Tn 32 0 I • 0 TO 1. 1 0

10 TO) Ic ’ 32 TI) 39 0 1 ,0 10 0 .2 1
I? TO ¶ 40 39 T~ uS 0 I .? T I)  1. 3 1
1’i TO lb ‘45 TO 52 5 ¶, 0 II) 1. 44 6
lb TO 17 52 TO 55 1 . 11 T I )  1, 5 2
17 TO 20 55 Ti) 65 3 l • 5 11 ) 1 • b 3
20 TI) 22 65 ~ )j 72 0 1. 44 0)J 1. 7 0
22 10 24 72 T~ 78 1 .7 T0) I ,I- 2
244 TO 26 78 TI) 43 5 0 i , M 1)) 1. 4 0
26 TI) 28 85 TI) 91 2 1 ,~ TO 2 .) 0
28 10 30 91 1(1 ‘48 0 2.0 1~ 2.u P
30 T I) 32 90 ) IL)) 10 (0 1 2.~ 1- )  2.0 II

32 10 39 ) Q 1 )  TIi 1 2 1  p .~, T r  2 ,44
39 T I) 45 127 To ) 14 ( 7  0 ?.~ 

‘
~~

- 3 .0 I
(45 TO 55 l u 7  TO) 141 0 0 3 ,1) TI 3 .5 0
55 TI) 7 1 180 T I) 232  1 3 .5 II) 4 0 0  )
70 II) 100 ?12 TI) 378 1 u . ’) 10 ~.5 (0

O V E R  100 OvER 3?8 0 I ) v r N  14 ,5 0

95

____________ - - 
-



~ [RIM

TABLE 8 (Con t ’d)

DISTRI b UTION OF RECOGN IZED P101 SPOT (Threshold = Ave . + 0.5 a
9.0 — 11.4 pm

FlY A R E A

SUUAPE METERS FREQ UENCY

0.0 TI) 5,0 0
5,0 TI) ¶0,0 III

10 ,0) TO 15 .0 77
15 .0 TO 70.0 90)
20 .0 TO 25.0 b2
25.0 10 30 .0 3.
30 .0 To. ’ 35,0 35
36.00 TI) ‘40.0
‘40.0 Ti) 445 • 0 2(4
1 45 . 0  TO 50.0 2~ 4

50 .0 10 75.0 611
75 .0  10 10 0 ,0  29

100 .0 TO 150,0 314
150 .0 10 200 .0 26
200 .0 TO 250 .0 211
250 .0 TO 300.0 12
300 .0 TO 4400.0 32
1100.0 TI) 500.0 2?

O v ER 500.0 ‘43

TOTAL NU HOER OF HOT SPOT a 767

629 FEATUR ES W ITH AREAS LESS THAN 43,00 30 , ME TERS l.EPE A LSO PECOG .IZFI )

BY PER IME TE R BY SHAP E

‘40 TENS FEET FREOI IE N CY SHAPE F A C T I1 P FPF ‘)If~NCY

0 TO 7 0 TO 22 0 0,0 TO 1, 0 0
7 10 tO 22 TO 32 0 1. 0 TIJ 1 .1 0

1 0 T O 12 3? Ti.’ ~39 0 1.) TI) 1 .2 3.
12 TO 1 4 30 TO 5 17 1, ? I I I  1.3 37
Ill TO) 16 4(5 TI) 52 43 2 I .3 II) 1 • ‘4 1 1 7
l b  TO ) 11 5? TI ) 55 3 1 . 14 lii 1, 5 7 0
¶7 T I) 20 55 TOO 65 11)2 1 .5 Id 1 ,44 “ 3
20 10) 22 65 T o t 72 ‘4 11 I . e~ I I)  1. 7 443
22 TI) 24 72 TOO 78 9 1. 7 T~ t 1, 8 44 14

2 14 10 26 78 TO )  #5 35 0 , 01 10 3 . 9 19 
- -

?b TO 203 85 To) ‘41 31 1 , 1 T I )  2.0 ‘ -
28 10 30 ‘41 1(1 g b 33 7 .1) TI )  2 . 11 1 1 2
30 TO 32 ‘40) TI) ¶0 (0 75 7,4 7 i 1  2 . 1’ 77
32 TO 39 10(4 10 1. 1 58 ?, N II) 2 . ’ ? ‘
39 10 445 127 TO III ? ‘18 ?. U TI) 3 ,0 7

L 

‘45 TO 55 1u7 III 101 0 ‘ 40  ~~~ 111 3,5 ?u
55 TO 71 1 430 To ? 32 57 3. S II.’ 44 ,0 -‘
71 Ti) 100 23? TO 378 (42 11 •

f) TO ‘4 ,5 ‘4
OVER 100 OVER 3?8 111 1 Olv O w  1 ,5 1?

96
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TABLE 8 (Cont ’d)

DISTRI BUTION OF RECOGN IZED HOT S P UT  (Threshold = Ave . + 1.0 ~
MY A N E A  

9.0 — 11.4 pm

SQ UARE MET E RS FREQUENCY

0.0 TO 5.0 0
5.0 To) 10,0 ¶1 ( 8

10 .0 TO) 15 .0 105
15 . ) TI) 2f l .0 130
20 .0 Ti) 2 5 . 0  77
25.0 TI) 30,0 29
30 ,0 TO 35.0 61
35 .0) T O ‘10,3 28
‘~O .O T O  4(5.0 35
‘45. ,) TO 50 .0 30
50 .0 TO 75.0
75.0 TO) 100.0 544

100 ,0 O~~I 150.0 4 4 0 1

150 .0 Ti) 200.0 37
20 0 ,0 T I) 25 ,O 14 3

250.0 TI) 300 ,0 27
300 .0 TO 4000.0 25
‘40 0.0 TO 500.0 I”

)
~~ER 500,0 70

TO TAL NUMb ER UF PlOT SO14OT ~ 1063

782 FEATURES WITH A P~~AS LESS T H A N  00 .00 SQ . M E T E R S  M E R E  A L S O  ‘4 EC I ) ’ ’, IZ E d

BY PE R IM E T E R  BY S-’A °F

M E T E R S  F E E T  FR E I ) I J E NCY 5~ ’A P L 0 ’ A C T LI2 Fl4 O- )) JE~4 C Y

0 TO 7 0 TO 22 0 (I II) ¶ 1 )  1. 0 0
7 T O ) 10 2? TO 32 0 1 ,00 ~ 1 .3 0

10 TO 12 3? Ii) 39 0 1, 1 1 - )  1, 2 443
12 1 ) 1 ’4  39 TI) 145 37 1 . 2 TI~ 1.3
1~ 10 lb ‘45 T ’  52 10 14 1 ,3 II) 3, 14
lb 1)3 17 52 I I )  55 5 ‘ . -~ 

- 1 .5
17 1- ) 20 55 TO 65 152 • 5 T I ~ 0 . 1’
20 II) 22 65 II) 72 140 I. ’~ ~~I j~~7 7 - ~
2 2 TO 2 72 T~~I 7Fl 08 I • 7 ) I  I • 8 ‘

~ - .

24  TO 26 70) Ti )  43 ’ , 3 3  • F 7 -  1 , 9 53
26 TI) 28 #3 TI) 91 3M 1~~ ’~ ~‘J 2 , 0
26 II) 30 00 1,) 98 39 ?,~ 

¶ 1) 
~~~~~ 155

30 TO 32 00 ) 11) 1 1).-’ 32 ?. v ~~IJ 2.”
32 II) 39 Io’o 1,) 177 77 ? . ‘~ I- . c’,~ 32
39 II) ‘45 0 2 7  II) 1 1 4 7  442 ? .I~l 

7 1 1  
~~~145 TI) 55 I’j 7 TI) 1 01 0 72 3 ,1) T I’ 3 ,5

55 T o ) 7 1  180 T I ) 23 ~ 70 3.5 T - ’  ‘4 ,0 0 4 4
71 TO 100 23 ? iu 3’oi 710 u , 1 ‘~~~~

‘
~

OVE R 100 OVER 3?Fl 206 ~~rv  14 ,5 ~
) -l
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TABLE 8 (Cont ’d)

DISTRIBUTION OF RECOC .NTZ ED HOT SPOT (Threshold = Ave. + 1.5 a
9.0 — 11.4 pm

BY AREA

S0UAR~ METERS FREQUENCY

0.0 10 5.0 0
5.0 TO 10.0 61

10. 0 Ti) 15, 0 (4 0
15,0 TO 20.0 53
20 .0 TO 25 ,0  ‘16
25.0 TI) 30.0 13
3 0 . 0  TI) 35.0 23
35 ,0 •T() 140.0 0
‘40 ,0) To ‘45,0 10
‘15 .0 TI) 50.0 13
50 .0 T O 75 . 0  2(4
75 .0 TO 100.0 13

1 00.0 IL) 150. 0 17
150 ,0 TO 200.0 15
200 ,0 TO 250.0 7
250 ,0 To) 300.0 12
300 ,0 II) 4400.0 7
400.0) TI) 500.0 3

I)V~~R 500.0 22

TOTAL NUMBER OF HOT SPOT a 397

3 6 0  FEATURES WITH AREAS LESS THAN 8.00 SO . METERS WERE ALSO RE CUGNTZ EO

BY PERIM ETER BY 3- ’A PE

METER S FEET FRE QUENCY SHAPE FAC TO R FRE QU EN CY

o TO 7 0 TO) 22 0 0 .0 TO 1, 0 0
1 10 t O  22 TO 32 0 0 .00 TI) 1. 0

10 TO 12 32 TO 39 0 1. 0 TI) 1.2 30
12 TO 1(0 39 TO ‘15 19 1 ,? II) 1. 3 25
1(4 TO 16 q5 TO 52 344 1 .3 IC) 1, 14 63

16 TO 17 52 TO 55 0 0 ,11 Iii 1. 5
17 TO 20 55 T(j 65 69 1 ,5 TI) 0.6 37
20 TO 22 65 TO 72 18 0 ,44 TI) 1, 7 3u
22 TO 24 72 TO 78 8 0 ,7 TO 0 . 8 35
210 TO 26 7 0 ) T I) 005 09 1 ,0’ TO 1. 0 2 3
26 TO 28 85 TO 01 1(4 1. 0 III 2.0 18
28 TO 30 90 Ii) 98 17 ?,0 TI) 2, 14

30 TO 32 000 10 1040 15 ?,(0 ItO 2. 6 13
32 TO 39 1014 TO 127 22 2.44 TI ’ 2.8 to
39 TO ~15 127  TO 111 1 2b ?.# II) 3.0 0
‘45 TO 55 0 1 4 7  Tü 180 28 3 ,0 Iii 3~ 5
55 TO 71 180 TO 232 23 3~ 5 T I ’  14 .0
7 1 TI) 100 232 ToO 3244 20 ‘i .0 1t ‘4 .5 0
OVER 100 OVER 328 63 l iv ER 4 ,5

o 98
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TABLE 8 (Cont’d)

DISTRIBUTION OF RECOGNIZED HOT SPOT (Threshold = Ave. + 2.0 a

BY AREA 
9.0 — 11.4 urn

SQU ARE METERS FREQUENCY

0.0 TO 5.0 0
5.0 TQ *0.0 19
10.0 TO 15.0 6
15,0 TO 20.0 IC
20.0 TO 25.0 12
25.0 TO So.0 5
~o.o Yo 35.0 2
35 ,0 TO 40.0 2
40.0 TO 45.0
45,0 TO 50.0 3
50.0 TO 75.0
75.0 TO 100.0 3
100.0 TO 150.0
150.0 TO 200.0 2
200.0 TO 250,0 0
250.0 TO 300,0 1
300.0 TO 400.0

4 400.0 TO 500.0 4
OVE R 500. 0 5

TOTAL NUMBER OF HoT SPOT . 8?

48 FEATURES WITH AR EAS LESS THAN 8,00 50. METE RS WERE ALSO R~CUG’il2EI)

BY PERIMETER 6Y SHAPE

METERS FEET FREQUENC Y SHAPE FA C T U Q  FW EU U EN CY

0 TO 7 0 Tn 22 0 0.0 TO 1.0 0
7 TO 10 22 TO 32 0 1.0 TO 1.2 0

10 TO 12 32 TO 59 0 1. 1 TI) 1.2 8
12 To 14 30 Tn a5 8 1.? III 1.3 2
1 4 TO lb aS 70 52 9 1.3 II) 1.4 *7
l b  TO 27 5? TO 55 0 1.LI 70 1.5 9
17 TO 20 55 TO 65 13 1.5 70 1.b S
20 TO 22 65 TO 72 2 1 ,6 TO 2. 7 3
22 TO 24 7? TO 78 4 1, 7 TO 1.8 7
24 TO 26 78 TO 85 5 1 ,8 TO 1.9 3
26 TO 28 85 TO 9* 2 1 .9 7(1 2.0
28 TO 30 01 TO 08 3 2,~ 1~ 2.4 I?
30 TO 32 08 TV *04 2 ? .U In 2,~ I
32 TO 39 104 TO *27 4 2,~ 7’) 2.8 3
39 TO uS 127 TO jal 5 2,8 ¶1’ 3.0 2
45 TO 55 147 TO 180 5 ~~~ If)
55 TO 71 160 TO 232 3 ~~~ TO u,O I
71 TO *00 232 TO 328 3 4,0 TU u,5 0
OVER *00 OVER 3?8 14) U.’, 0

99
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TABLE 8 (Con t’d)

DISTRIBUTIO N OF RECOGNIZED PInT SPOT (Threshold Ave . + 2.5 ~
~v ~~~ 

9.0 — 11.4 pm

SQUARE METERS FREIIUENCY

0,0 T O 5.0 0
5.0 10 10,0 2

10. 0 10 15.0 0
15.0 TO 20 .0 2
20 .0 TO 25.0
25.0 ~~ 30.0 0
30 .0 10 55.0 0
35.0 TO 90.0
40. 0 TO 4 5.0 1
45. 0 Ti) 50 .0
50.0 TO 75.0 0
75.0 Ti) 100.0 0

100 ,0 TO 150.0
150, 0 TO 200.0 I
200.0 TO 250.0 0
250 ,0 TO 300.0  0
300. 0 TO 400 .0  0
400 .0  TO 500.0  0

OV ER 500.0 3

TOTAL NUM8~ R (iF HOT SPOT s 13

19 FE.AT IIRES WITH AR EAS LESS THAN 8,00 SD. METERS W ER E A LSO PECOG~i T Z F D

BY PERI METER BY SPIAPE

METERS FEET FREQUENCY SHAPE FACTO R FREQu ENCY

O T O  7 O T O  22 0 0.010 1.0 0
7 10 10 22 To ~2 0 1.0 10 1. 1 0

10 11) 12 3? lii 39 0 3 , 1 TO t , 2 0
(2 TO (4 39 T~ aS 0 1.2 TI) 1. 3 0
14 TO lb aS Ti 52 0 1. 5 TO 1. 4 0
lb 10 17 5? 10 55 0 1, 9 1(3 1.5 1
11 TO 20 55 TO 65 2 (. 5 TO 1.6 3
20 TO 22 65 TO 72 2 ( , 6 TI) 1. 7 0
22 TO 24 72 10 78 0 1. 7 7(3 1.8 2
2a 10 26 78 TO 85 1 3 • M II) 1.9 0
2a TO 28 85 70 93 0 1, 0 TU 2.0 0
28 TO 30 91 TO 98 0 2. 0 II ., 2. 4
30 TO 32 98 10 (04 0 2,4 TO 2~~6 0
32 TO 39 (04  Tn 127 0 ?. b 1)) 2.8 2
39 TO 45 127 TO 147 0 2, M T~I 3. 0
US TO 55 2a 7  Ti’ 180 1 3 .0 T ’ )  ~,5 0
55 70 71 180 10 232 3 ~ • ‘4 TI ! u • O 2
71 TO 100 232 To 328 0 U~~0 7)) 4 .5 0

OV ER 100 OV E R 328 4 0)/FR 4 ,5

£
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TABLE 8 (Concluded)

DISTRIBUTION OF R~ COGp~3Z~ D HOT SPOT (Threshold = Ave. + 3.0 a

MY AR EA 
9.0 — 11.4 jim

SQUARE METERS FREQUENCY

0,0 TO 5.0 0
5.0 TO 10.0 1

10.0 TO 15.0
15 ,0 TO 20.0 2
20.0 TO 25.0 I
25.0 10 30,0 0
30.0 lii 35.0 0
35.0 TO iIO.0 0
40.0 TO 45.0 0
145.0 TO 50.0 0
50,0 TO 75.0 1
75.0 Ti) 100.0 0
100.0 TO (50.0 0
150 ,0 TO 200.0 0
200.0 TI) 250 ,0 0
250,0 TI) 300.0 0
300.0 10 4~ 0.o 0
1400.0 10 500.0 0

OVER 500.0 0

TOTAL NUMBER OF HOT SPOT . 6

3 FE ATURES W ITH A R EAS LESS THAN 8,00 50. METERS W ERE ALSO RECOG HIZ ED

BY PERIM ETER BY SHAPE

METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY

0 TO 7 0 10 22 0 0,0 TO 1.0 0
7 TO *0 22 TO 32 0 1,0 TI) 1, 1 0

10 10 12 32 TO 9 0 1, 3 TO 1.2 0
*2 TO 14 39 TO 45 0 1.2 10 1.3 0
14 TO lb 45 TO 52 1 1 .3 10 1.4 I
l b TO 17 52 TO 55 0 3•4 TI) 1.5 0
*7 TO 20 55 TO 65 1 1 ,5 10 I.e I
20 TO 22 65 TO 72 0 1.6 TO 1.7 0
22 TO 24 72 TI) 76 0 1.7 10 1.8 0
24 TO 2a 76 TO 85 0 1 ,8 10 (.9 0
26 tO 28 85 TO 9* 0 1.9 TI) 2.0 0
26 10 30 91 T~ 08 2 7,0 TI) 2.4 3
30 TO 32 98 TO 1fl~ 0 ? ,U lii 2. b 0
32 TO 39 (04 10 127 0 2.6 TO 2.8 0
39 TO 45 127 10 ~a7 1 2. 8 T I) 3. 0 U
45 10 55 31) 7 TI) 180 0 3,0 TO 3,5
55 TO 7* 160 lii 232 0 3,5 TI) 4.0 0
71 10 100 232 TO 3?~ 1 0,0 10 4,5 0
OVER *00 OVER P6 0 OVER ‘4.5 0
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TABLE 9

Glin ts on Open Wa ter — HUME2

Number of Subregions = 1

Pixel Subarea Divisions at: 301 500

Line Subarea Divisions at: 1351 1550

Line Increment  Used = 1
Pixel Increment Used 1

Correlat ion Channels:  6 (2 .0  — 2 . 6  ~m)
10 (3.0 — 4 2  lim)
11 (4 .5  — 5.5 u r n )
12 (9.0 — 11.4 urn )

Correlat ion 6 10 11 12

6 1.000

10 0.846 1.000

11 0.892 0.683 1.000

12 —0 .094 —0.113 0.049 1.000

Channels 6 10 11 12

Mean l.5025E+02 3.l405E+02 2.9083E+02 2.8846E+02

St. Dev . 1.l205E-L-0 2 1.8863E+Ol 2 .7 197E+00 6 .499 1E—0 1

Total Pts. 39800. 39800. 39800. 39800.

k.
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figures , Figures 16a—n , one is able to discern this protec ted water

area in cer tain of the spectral band s, and the large area associated

with the cont inuous glint obtained as the depression ang le allowed a
convenient collec tion of sun highlights. Even in the 9.0—11 .4 urn band ,

where , because of various slopes on the water surfaces , we might expec t

little in the way of glints, there are highlights of sufficient inten-

sity to produce ellipses , due either to sunlight or other unpred ictable

phenomena . In choosing a gl in t area , we seem unavoidably to have in-

cluded a small portion of the breakwater which persists in the ellipses

of the 9.0—11.4 pm band , even out to large standard deviations . The

“glints” in this spectral region are accordingly considerably less intense
than the thermal radiation from solid areas.

In Figure 17, we have designated the coldest regions to be found in

the water, i.e., regions in which the temperature is no greater than that

correspond ing to the standard deviation shown in the figure. Tables 10

and 11 are the ellipse statistics correspond ing to Figures 16 and 17,

resp ectively.

CONCLUSIONS

Examination of the histograms shows the evident multimodal nature

of the d ifferent scenes, demonstrating the obvious non—homogeneity of

even small areas, which is to be expected . The ellipse thresholds were

chosen to show the levels at which various features in the scene stand

out. We espec ially chose also a small area in the water containing a

large sun glint activity . We were particularly interested in the 9.0—

1L4 pm band where some singular ftatures , which cou ld perhaps be identi-

fied as gl in t, showed up. However , withou t a knowledge of the wa ter
condit ions , it is not possible to say just what the causes of these

singularities were. For comparison we looked also at the colder fea—

tures in the glint area and found some similarities with the hot features.
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FIGURE 16a . EQU IVALENT ELLIPTICAL AREAS FOR PORT HUENEME
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TABLE 10

HUNE2 — Glints on Open Wa ter
AREA DISTRIBUTIONS

D1ST PI~iuT1ON (iF PECOGNI Z~ u HOT SPOT (Threshold = Ave . + 0.5 a

~~ A R FA  ~~ 2.0 — 2.6 pm

Su’i*’~1 ME TERS EREO U EN C Y

0 .0 TO 5, 0 0

~.0 TO 10. 0 6
10 .0 ¶0 1 5.0 3
15.0 TO 20 .0  5
20.0 TO 25.0 3
25 .)  Ti) 30. 0 1
30.0 TO 35 . u 3
36.0 10 40.0 1

~i0 .fl TO 45 . 0 I
u5 ,0 I i i  Su .0
5i .~~ TO 75. 0 2
75 .0 Ti) 100.0 0

10 1 1 .0 14) 15~~.0 I
t5).0 TO 200.0 1
2u0 .O TO 250.0 0
250.0 TO 300.0 0
3~~~.n I) u00, c~ 0

~4 C ’) ,0 T~ I 500.0 0
500.0 2

TO TA L NuMbE~I C~ HOT sP ri i ~ 30

57 F1 AT U~ ES w I T H  A R E A S  LLS S T H A N  8 .00 SO . ME TFRS W IPE AL SF 1 PECOGNIZEI )

8Y P E W j P ’ ~~ T1P NV S H A P E

M E T E R S  r~ cou~~ cv SHA PE FAC TO P F~ Fi)LTh~~CY

0 11) 7 0 To ~? 0 0.0 10 1 .0 0
7 10 30 2? TO 3. 0 1 .0 TI ; 1.1 U

10 TI) 12 32 TI) 39 0 1 .1 TO 1. 2 3
12 TI) lu 39 T(~ aS 2 1. 2 10 1 ,3 1
14 TO 16 OS TI) 52 2 1 • 3 TO t • ‘4
l b TO 17 52 To 55 1 1. 0 1’’ ~~~~ 2
I i 1)) 20 55 Tn ~5 7 1~~ TO ~~~
20 lii 22 65 Tu 72 3 j~ h T i  1. 1 3
22 TO 24 7? Ic’ 7~ 0 j~~ 7 10 ) . N 2
24 10 26 70 To 85 0 l •~ ~~ ‘ 1.~ 3
2b 10 28 85 II) 01 1 I .~

) lfl 2.0 2
28 T~l 30 QI TO Q~ 1 2.1) 10 ?. u 2
30 11) 32 90 To 104 1 2. 1 1’.’ 2.~ 0
32 TO 39 lOU 10 127 3 ? .~ ‘ lii 2. 8
39 10 45 127 T O 147 2 ? .H 10 3 .0 u
MS TO 55 j ul  If) 100 1 ~~O I I)  3 .5 0
55 TO 7 1 180 II) 232 3 3 .5 1’, 4 .0 2
7 1 II) 100 23? TO 328 I O • 1) To ~.5 U
OYCI~ 10 0 r.lv~ I~ 3?8 2 nvrw 1 .5 U
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TABLE 10 (Cont’d)

DIST RIOuTION OF REC OGN T ZED Mi T SPOT (Threshold = Ave. + 1.0 a
MY A I E EA  

2.0 — 2.6 pm

SQ UA R E METERS FREOUENCY

0,0 TO 5.0 0
5.0 TO 10 ,0 10

10 .0 TI) 15.0
15.0 TO 20.0 2
20.0 Tu 25.0 2
25.0 Iii 30. 0
30.0 TO 35,o 3
35.0 TI.) 410 ,0 0
440.0 Iii 45.0 0
‘I5.0 10 50.0 0
50.0 Ti) 75.0 2
75.0 TI.) 100.0 1
100.0 TO 350 .0 3
150 .0 10 200.0
200 ,0 Ti) 2 50 .0  0
250 ,0 TO 300 .0  (1
300 .0 TO ‘100.0 0
‘IUO .O TO 500,0 0

OVER 500.o I

TOT AL NIJMIIER OF HOT SPOT = 31

51 F EATU RES W ITH AREAS LESS THAN 8. 00 80. MFTE PS WERE ALSO RECOGNIZED

BY PERIMETER BY S HA P E

MET ERS FEET FREOI JE NCY S HAPE F A C T O R  F R E O J t - N C Y

0 TO 7 0 TO 22 0 0~~O TI) 3 . 0 0
7 TO 10 22 To 32 0 1 • I) TO I • 1 0

10 TO 12 32 Tn ~Q 0 1. 1 11.1 1,2 5
12 TO 14 39 Ti) 45 3 1.? 1’) 1 ,3 7
1 4 TO 16 ‘iS TO 52 8 1. 3 1) 1. 4 12
16 TO 37 52 Tn 55 0 1 .’) Iii 1.~ 1
17 TO 20 55 Tn 85 7 ).5 TI) 3 •~ 

IT
20 TO 22 65 TI) 72 0 I .~ Ii) 1. 7
22 10 24 72 Tn 78 1 1. 7 TO 1.8 5
24 TI) 26 78 Tn 05 0 1 .0 TI) 1.9 0
26 TO 28 85 Ii) 91 2 1 .9 Ti ) 2.0 1
28 TO 30 ~~ T ij 08 2 2 .0 II) 2, 4 2
30 10 32 90 TO 11)’i 1 2. 11 Tn 2. 6 (I
32 TI) 39 IIIU Iii 177 0 ~~~ l i t  2. H
39 TO 45 121 To 1 44 7 1 ? .~ T O 3.0
415 TO 55 lii ? h I  100 0 3.0 Ii) 3. 5 1
55 TI) 71 180 TI) ?32 2 3.5 T I  11 .0 0
71 TO 100 232 III 376 2 4 ,1 T’J 11.5
OVER 100 OvER 378 2 f l v F W  14~~5
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TABLE 10 (Con t ’d)

O!STRIAUTIO N OF QECOG~iliED HOT spoi (Threshold = Ave . + 0.0 a
NY £RFA 

3.0 — 4.2 pm

SQUARE METERS F’)EI)UENCY

0.0 TO 5.0 0
5.0 TO 10,0

10 .0 TO 15.0
15 .0 70 20.0 I D
20.0 TI) 25~ o 2
25.0 TO 30.0 2
30 .0 TO 35.0 0
35.0 TO ‘40.0
40.0 10 ‘45.0 I
443.0 TI) 50.0
50,0 TO 75 •o 2
15. 0 Ti) 100 .0 1

100.0 TI) 150.0 0
150 .0 TO 200.0 0
2110 .0 TO 2 50 . 0  0
250 .0 TO 300 .0 0
300.0 TO 4400.0 1)
400.0 TO 500.0 0

OVE R 500 .0  I

TOTAL NUH8ER OF HOT SPOT 50

22 2 F E A T U R E S  W ITH A R EAS LESS THAN 8.00 Si, M~ TF P5 wEP~. A I.SO R€ CW~~I Z E O

NY PERIM ETER OY Sk&~’F

METERS FEET FREOUE’iCy 5 4 A P~ F A C T ( q  F~~~~~U~~N C Y

0 1(1 7 0 TI) 22 0 0.0 IC 1 .0 0
TI) 10 22 1(4 32 0 1 .0 T O  1.1 0

30 TO 12 32 1) 39 0 1 .1 TO 1.2 14
12 10 14 39 TI) ‘45 12 ), ? TI) 1.3 ‘1
144  If) 2 6 ‘IS Tn 5? 7 1 . 3 1(4 1.11 6
16 TO 17 5? 1;j 55 0 1. 11 Ti) 1 .6 5
17 10 20 55 1~) 85 11 1 .5 TI] 1.b b
20 TO ?2 65 lIt 72 3 I~~ b TCI 3~~7 S
22 TO 24 72 TO 76 2 3, 7 1I3 I. )’ I
24 lii 26 70 li i 05 1 ~~~ 1’) ),Q 0
2b TI) 26 85 TI) 93 0 1 .9 Ill 2 . 0  2
28 TI) 30 01 TI) 06 3 ?.0 III 2. o ‘4
30 11) 32 98 Tn IOU 1 7 , ) TO 2 . 6
32 10 39 10’) Ti) 127 ‘I 7,6 TO 2.6 4
39 10 ‘15 121 TI) l’J~ 2 ? .N 10 3 .0  1
‘15 TI) 55 t~~7 ¶0 10 0 0 .0 I tt 3,5 4
55 TI) 71 180 T;j 232 2 3~~S TI.I 4 .0 0
71 TI) 100 ?32 To 3?tI I ;J .’~ 111 11 .5

OV ER 100 OvER 3~ 8 I ‘v~~ ~~~
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TABLE 10 (Cont ’d)

DISTRIHUTIO N OF RFCOC.Nt/ED HOT SPOT (Threshold = Ave . + 0.5 a

MY A R E A  
3.0 — 4.2 pm

SQUARE MET ER S I~l)E1)OFN C Y

0 .0 TO 5.0 0
5 • 0 Ii i 10.0 10

10.0 TO 15.0 7
15.0 TO 70,0 3
20.0 TO 25.0 3
25.1) TO 30 .0 3
30.0 10 3S.o 3
35.0 TO ~0.0 2
40 .0 TO 4S.O 1
‘13.0 Ti) 50.0 3
50.0 Ti) 75~~) 3
15.0 TO 10 0.0 0

100 .0 Ti) 150~~ 
(I

150.0 TO 200.0 0
200.0 TO 250.0 0
?50 ,0 TO 300 ,0 0
300.0 TO 4100.0 0
4100.0 TO 500.0 0

lI VER 500.0 2

TOT A L NuMbER OF HOT SPOT ‘IA

78 FEATURES WI TH A R FAS LESS THAN 8.00 Si) . MET E R S  W E R E A LSO PICL)r.’IILE()

BY PERiMETER MY 5 H 4 P F

METE RS FEET FREQ IJENCY SHAPE FACTO R FWC )tIL~ CV

0 TO 7 0 Ti) 22 0 0.0 TI) 1.0 11
7 TI) 10 22 TO 32 0 1 .0 TI) I.) I)

10 TO 12 32 TO 39 0 1. 1 TO 1, 2 I )
12 TI.) 14 39 TO ‘45 7 1 .? 10 1. 3 1
14 II) lb ‘45 1(1 62 9 ¶

• TI) 1. 44
16 TI) Il 52 TI) 35 0 l .a 114 1.5
17 TO 2 0 ~5 T~ 65 12 1 .5 TO 1 .6 3
20 TO 22 65 TO 72 0 1 .6 TO 1. 7 1
22 TO 24 72 To 70 1 1. 7 TO 1.6 2
PR To 26 78 TO 05 2 3~~M TI) 1.9
26 TO 28 85 Tij 91 1 1 .9 1;) 2.0 1
28 TO 30 91 To 98 2 2.0 TI ) ?,4I 4

30 10 32 98 TO 1044 2 2,11 Ti _i 2.6 1
32 TI) 39 104 TO 1?7 2 7,1. T O  2.8
39 TI) ‘15 127 1,1 141 7 2 ? .R TO 3.0 0
45 TO 55 1417 TO 100 4 3~ 0 TI .t 3 . 5 Ii
55 TO 71 1 80 TI) 232 1 ~• s T I  41.0 1
71 TO 100 232 II) 328 1 11~~0 TIJ ‘i ,5 U

OVER 100 oVER 376 2 OVE R 44 .5 I
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TABLE 10 (Cont ’d)

OF RECOGNIZED HOT SPOT (Threshold = Ave. + 0.5 a
4.5 — 5.5 pm

K Y A R E A

SQUARE METER S FREQUENCY

0.0 TO 5.0 Ci
5.0 TO 10.0 5

10 .0 TO 15.0 ‘4
13.0 TO 20.0 1?
20.1) TO 25.0 3
25. 0 TO 30.0 0
30.0 TO 35.0 2
35,1, TO 440.0 0
110.0 TO £15,fl
145.0 II’ c o . o 2
50 .0 T j  75 .0 3
75 ,0 “4 100.0 0

100.0 Ii) 150.0 2
150 .0 TO 200,0 0
200.0 TO 250,0 0
250.0 TO 300 ,0 0
300.0 TO 400.0 0
400.0 TO 500.0 0

OVER 500,0 1

TOTAL NUMBER OF HOT SPOT • 35

56 FEATuR ES WITH AREAS LESS THAN 0.00 So, METERS WERE ALSO RECOGN IZED

BY PERIMETER AY OMA PE 

)
METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY

0 TO 7 0 TO 22 0 0.0 ¶1) 1.0 0
7 T O 10 2? TO 32 0 1. 0 TO 1.1 0

30 TO 12 32 ¶0 39 0 1. 1 TO 3.2 1
32 TO Ill - 39 TO 45 0 1.? TO 1.3 3
III TO 16 445 TO 52 3 1.3 TO 1.’4 6
l b TO 17 52 TO 55 I I. ’) TO 1 ,5 7
*7 1 0 20 55 TO 65 II 1.3 TO 1. 6 3
20 TO 72 65 TO 72 3 3 . 6 TO 1.7 5
22 IT) 24 7? Ti) 78 2 1, 7 TO 1,8 1
211 10 26 70 TO 05 2 l.A TO 1.9 1
26 10 28 85 TI) 91 1 3, 9 TO 2.0 3
28 TI) 30 RI TO 98 1 2.0 TO 2 ,4 2
30 TI) 32 90 TI) 104 1 2,41 10 2.1. 1
3? 11~ 39 10 44 TO 327 1 7,8 TO 2.8
39 TO 145 12 7  TO 147 2 ?,S 10 3.0 0
45 TI) 55 314 7 TO 180 3 3,0 10 3,5 0
55 10 71 180 TO 232 0 3,3 TO 4.0 0
71 II) 300 232 TO 3 8  3 4,0 I II 41,5 0
OVER 100 OVER 3?~3 1 OVER ‘1.5
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TABLE 10 (Cont ’d)

DIST RIAU T ION OF RECOGNIZED HOT SPOT (Threshold = Ave . + 1.0 a
BY AR EA 

4.5 — 5.5 pm

SQu A RE MET E RS FREQUENCY

0,0 TO 3.0 0
3.0 10 1 0 ,0 5

30 .0  70 15, 0 4
15.0 TO 20,0 6
20.0 TO 25,0 p
25, 0 TO 30 ,0
30.0 TO 35.0 ?
35,0 TO 440 ,0 1
440,0 10 ‘45 ,0
‘13.0 70 50.0 0
50 ,0 TO 75,0 2
73.0 TO 300 ,0 0

1 00.0 TO 150,0 0
150 ,0 TO 200 ,0 0
200 ,0 TO 250 ,0 0
250,0 TO 300,0 0
300,0 TO £100.0 0
400,0 TO 500,0 0

OVER 500,0 14

TOTAL NU M BER OF HOT SPOT • 20

63 FEATURES W ITH AREAS LESS THAN 8,00 50, ME TERS W ERE ALSO RECOGNIZ ED

BY PERI METER BY SHAPE

METERS EFET FRE QUENCY SHAPE FACTOR FREQUENCY

0 TO 7 0 T~ 22 0 0,0 TO 1 ,0 0
7 TO 3 0 - 22 TO 32 0 1 .0 TO (.1 0

30 TO 12 3? TO 39 0 1.3 TO 1,2 1
32 TO 24 39 TQ LIS 1 1,2 10 1.3 0
114 TO l b 45 ‘10 52 2 1.3 TO 1,14 6
1 6 10 17 52 TO 55 0 1.4 10 1,5 ‘4
17 10 20 55 TO 65 7 1.3 TO 1.6 1
20 TI) 22 65 TO 72 4 3 ,6 TO 1.7 0
22 TI) 241 7? TO 78 0 1,7 TO 1.8 7
24 TO 26 78 T(1 05 0 1,8 TO 1 ,9 1
26 TO 28 85 TO 91 2 1.9 TO 2.0 1
28 TO 30 93 Ti) 98 2 7,0 TO 2 ,41 2
30 TO 32 98 TO 104 1 2,4 TO 2 ,6 0
32 TI) 39 lOU TO 127 0 7,6 TO 2.8 0
39 TO ‘45 327 TO 347 2 2,0 TI) 3.0 0
45 TO 55 1147 TO 100 2 3,0 10 3.5
55 TO 71 3 80 TO 232 0 3,5 TO 44.0 1
71 TO 100 232 TO 3.8 1 14,0 70 4,5 1
(JV3.R 2 00 OV E R P8 44 OVER i~,5 2
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TABLE 10 (Cont’d)

DISTRI H0TION (Jr PEC~ G~d~ FD 6(u) SPIlT (Threshold = Ave. + 2.0 a

MY AR F A 
4.5 — 5.5 pm

SQUARE METERS FREQUENCY 
-

0.0 TO 5.’) 0
5.0 TO 10 .0 1 -

10 .0 TO IS, )) 1
16,0 TI.) 20 .0  3
20.0 TO 25.0 0
23.1) TO 30.0
30,0 TI) 35.0 1
35 .0 Ti) ‘4 0 .0
40,0 TO ‘45 .0
‘45.0 TO 50 ,0
50.0 To 75.0 1
75.0 TI) 100.0 0

100 ,0 TI) 150.0 0
150 ,0 TI) 200.0 1
200.0 TO 23o .0 0
250 .0 To 300,o 0
300.0 TO 400.0 I
4 4 0 0 .0 Tu 50 0 . 0  0

OV ER 500 ,0  3

TOTAL  NU’4B ER OF HIlT SPli T = lb

16 FEATUR E S W I T H  A R E A S  LESS THA N 0 ,00 50. M FT FRS W E R E A LS O R ECO G NI ZED

BY PERIMETER bY Sp IA PE

METERS FEET FREQUENCY SHAPE FACT OR FHEi) I J ENCY

0 TO 7 0 TO 22 0 0,0 1) 1.0 I)

7 TI) 30 22 TI) 32 0 1 .0 11’ 1.1 0
10 10 12 32 Ti) 39 0 1 .3 T I  1.2 I)
12 TO 1’I 39 Tn 415 0 1 .? TI) 1 . 3 1
314 TO 16 45 TI) 52 I 1. 3 If) 1. ’4 I
lb TI) 17 52 TO 55 0 1 ,‘4 Tti 1.5
17 ¶ 1) 20 55 TO 65 2 1.5 10 1, t. U
20 TI) 22 63 TI) 72 1 ~~~ TO 1, 7 2
22 TI) 24 72 TI) 78 0 3 ,7 Ti) 1. 0 Ii
2u TO 26 70 Ii i 05 0 1. 0 111 3 , ’) I)
26 TI) 28 85 TI) 9 1  I 1 .0 T O 2,0
28 TI) 3u RI To 96 I 7.0 1’) 2.41 3
30 Ti) 32 90 TI.) 1044 2 7 .14 Ill 2. 6 0
32 10 39 304 T(i 127 0 2.~’ Tt t ? .)

~ I)

39 10 45 127 TI.) 147 1 ?.~ 
1)) 3.0 Ii

‘45 TI) 35 i’ll Tn 100 1 3 ,0 TO 3,6 1
55 TO 71 380 TO fl2 I 3.6 TO 11 .0 1
71 TO 100 232 TO 378 0 ‘4 .0 III i~~5l IVER 100 OVER 328 S ( IV I  44 4 .5
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TABLE 10 (Cont’d)

DISIRIBUTION OF RECOGNIZ~ L) HIlT SPOT (Threshold = Ave . + 2.5 a
4 ,5 — 5 . 5  pm

KY AREA

SQUA RE M ET ERS FPEQ U FN CV

0,0 TO 5.0 0
3.0 TO 10.0 2

10 .0 TO 15.0 1
15.0 TI) 20.0 3
20.0 TO 28,0 2
25.0 TO 30.0 0
30.0 TO 35.0
35.0 10 410.0 I
440 ,0 TO 443.0 0
445 ,0 ‘0 50. II I
30.0 TO 75.0 I
73.0 1(1 100.0 1

3 0 0 .0 TO 150.0 0
150.0 Vt)  200,0 0
200.0 ¶0 250,0 0
250 ,0 TO 300,0 II

10 400.0 0
‘4u A •0 TO 500.0 1

OVER 500,0

TUT A L NUMM~~N OF HUT SPO T s 16

15 FE ATURES W I T H  A R E A S  LESS THA N 0,00 50. METERS WI NE ALSO RLCUCNIZFI)

BY PERIMETER BY SHAP E

METERS FEET FRFQUENCY S HAP E F A C T O R  F R E O J E N C Y

0 TI.) 7 0 TI) 22 0 0.0 TI) 1.0 0
7 TO 30 22 To 32 0 1.0 TI ) 1 .1 0

10 TO 12 32 1(1 39 0 3 ,1 TI) 1.2 0
I? TO 14 39 T~ 445 1.2 I IJ 1, 3
14 10 lb ‘15 TI) 52 0 1, 3 TI) 1.14 I
lb TO 1~7 52 TI) 56 0 3 ,41 TI) ( . 5 3
17 TO 20 35 TI) 65 41 3 . 3 TO 1. 6 1.

?u TO 22 65 TIj 72 2 I~~ 8 TO I. ? 0
22 TO 24 72 T~ 70 0 1 .7 1’) 1. 8 0
24 10 26 70 Ti) 05 0 j ,M ~ .4
26 T O 28 85 Tü 91 1 1 ,0 II) 2,0 0
28 TO 30 Q~ T~~ 90 3 2, 0 TI.) 2,” U
30 10 32 98 70 304 1 2.’4 flJ 2.b I
32 TO 39 lO U 1~ 121 1 2. 8 10 7.8 U
3 9 TO 45 321 T~ i’i l 0 2. 0 TI) 5 . 0 Ci
(45 TO 55 147 ¶0 180 2 3 ,0 1’) 3.8 2
58 II) 73 380 T~) 232 0 3,5 hi ‘i .O 0
71 TO 100 232 T~ 378 1 II • 0 10 41 ,5 U
OVE R 200 OVER 3?8 3 r ) VFu4  .4 .5 0
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TABLE 10 (Con t 1d)

DISTRIBU TION OF RECOGNIZ ED HOT SPOT (Threshold = Ave. + 3.0 a
4.5 — 5.5 pm

NY A R I A

SQU ARE METE MS FREQUENCY

0.0 TO 5.0 0
3. 0 To 10 .0 2

10.0 TO I~~.
( 2

13 ,0 TO 20.0 1
20.0 TO 23.0
25.0 TO 3 u ,0  0
30 ,0 To 35. 0 I)

35. 0 II) ‘10.0 0
‘40 .1) Tu ‘15.0 0
~5 . O  10 50 .0  0
30 ,0 hi,j 75.0 0
73.0 To 10’),’ 0

100 .0 TI) lSu.0 0
(50 ,0 1(1 21’ )) .’. (I
200 ,0 II) 2 5 0 ,0  I
250 .0 1!) 30 0 . 0  0
SoO .0 Ti) (400,0 0
4100.)) Ti ) 800,o 0 - 

-

5 0 0 .0  7

TOT A L NUM I ER OF HOT SHIT : 9

j l F E A T I I R E S  w I T H  A R E A S  LESS T HA N  0 ,130 S~~, M F T F R S w E R E  ALS O PEC , IG ’dZE U

OY PE R I M E T E R  PlY S~~A PF

METE RS FE ET FREQUEN CY S~ LP€ F A CTIIO c ( Q - F~~ L~

0 TI) 7 0 TO 22 0 (I ,’) TI ’ 1, 0 0
1 TO 10 22 III 32 0 1 ,fl TI , 1,1 0

10 TO 12 32 T(J 39 0 1 ,1 To 1.2 1
12 TO 1 4 39 T n ~ 5 0 I ,? Ii 1.3
14 1 ) lb ‘43 TO 52 2 1. 3 ~ - I  1 .~ 1
lb TI) 17 32 1(1 35 0 3 ,41 1 ’  1. 5
17 TI) 20 55 T I ,  65 2 T j  1, 6
20 1] 22 85 T~ 72 1 I ,’. ~~) 1 . 7 0
22 TI.) 241 72 TO 78 0 1.7 T I  I,tI I
2u TO 76 70 TI) 03 1 ),S T I  ) , 9 I)
26 TO 28 85 III 91 1) I , ’) I i i  7,0 1
28 TO 30 01 Ti) Oil 0 ?,I) h 1~ (~ ,‘4 1
30 TI) 32 90 ~IJ 1fl ’4 0 7,4 ‘ u 2 . 6 0
32 TO 39 3(1 41 T~ I l?7 0 ?~~h It’ 2. 8 I)
39 1’) 415 127 TI) ( 4 7  0 ?.H TI , 1.0 1
‘45 TO 55 iu7 III IO U 0 3.0 T I -  ~ ,D 0
55 T I ’ 71 leo Tn 232 0 3,.; IL- ~,o73 11) 1 00 232 70 3?6 0 41 ,0 I I-  Li , )  0

oV E R (00 f lV~~t4 328 3 ~l V T ~~ u .S 0
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TABLE 10 (Cont’d)

DIST RI’4UTION (iF PECIJG’IILED HOT SPOT (Threshold = Ave . + 3.5 a
4.5 — 5.5 pm

bY A R E A

SQU AR E METERS FREQUENCY LI
0,0 TO 5,0 0
8,0 TO 30.0 1
10.0 TO 15 .0 0
15 .0 Tu 20 .0 0
20.0 TO 25.0 1
25.0 1’.) 30,0 0
30,0 Vu 35.0
35.0 Tu ~40.O
40 ,0 TO ‘15.0 0
45. 0 TO 50, 0 0
80.0 10 78,0 0
75,0 10 100.0 0

100 .0 TO 130 .0 0
180.0 TI.) 200,0 0
200.0 10 250.0 0
25(’,O TO 300.0 0
300.0 TO 400.0 0
4100,0 TO 500.0 1

OV ER 80 0 ,0  I

TUTAL NUMtIER OF MIII SPAT S

B FE A T U Q E S  WIT )’ A R EA S LESS THAN 0,1)0 SO , I’F T F W 5  W I P E  ALS I) R F C U ~~4 t L F D

OY PER IMETER bY S A R F

METERS FF FT FRF.Ot)ENCv $ HA P E F AC TI I14  F44Fi i1 ) FNCY

0 TO 7 0 TI) 22 0 0 ,1) ii 1.0 (1

7 TO 10 22 III 32 0 1 • Ci ‘~~ 1 • I I

10 10 12 3? II) 3’1 0 ~,1 III 1. 2 U
32 10 14 39 To 145 0 I .? III 1. 3 u
14 TI) 16 )4~ T (I  52 0 3 ,3 III 1. 14 0
16 TO 17 52 TI) 35 0 I~~4 TII 1.5
17 TI) 2u 53 TO 85 I) 1.5 T I )  1. 1’ 0
20 TO 22 65 Tn 7? 1 l.r T I )  1.7
22 TI.) 24 72 lIj 7$ 0 1 .7 Ii) 1. ’~ 1’
24 10 26 70 Tn 85 0 1 .8 Iii )~~9 (1

?b 1’) 28 85 To 91 0 1 .’4 Iii 2. 0 1
28 TO 3 0 R I TO 944 0 ? ,~ TU 2.” 2
30 TO 32 90 TI) i fl ’ 1 1 ? .‘4 TM 2,~ ii
32 10 3~~ 30 (4 T I )  I??  1 7 .6 TO 2.14 II
39 TO ‘IS 327 TO 141 , 0 7,14 TO ~.0 1
115 TO 55 141 T ,~ 100 0 3.’ ~~ 3 . ’~ - i
58 TI) 71 180 T~i 232 0 1.; 1 11~~Ii
71 TO IOU 73? It) 3?14 0 1 ,11 I I -  4 ,5 I)

OVEW 1 00 lIVER 37)1 2 f ) v F R  u .S ‘I -
‘
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TABLE 10 (Cont’d)

OF RECOGH TZE1) HOT SPOT (Threshold = Ave. + 4.0 a

‘4
’ 

4.5 — 5.S pni
M Y  A W F A

SQU ARE MET ERS FPEQUFNCY 
-

0,0 TO 5,0 0
5.0 TO 10.0 0 -
10.0 TO 15 .0 3 -
18.0 10 20.1) 0
20.0 TO ?5.0 0
25.0 10 30 ,o 0
30.0 TO 35 ’., 0
35.’) TO ~10.0 0
40 .0 10 145.0 0
‘45.0 TO 50.0 1)
50 ,0 TO 15.0 0
75. 0 TI) 100,0 0

100 .0 TO 150 .0 0
180 .0 TO 200,0 0
200 ,0 Tu 250 ,0  0
250,0 70) 300 ,0 0
300,0 To 4 4 0 ) ) , Q  I
4 00 , 0 10 S00.u 0

OVER 500.0 *

TOTAL HUMMER OF P4(11 SPOT ~ 5

11 FE ATuR E S W ITH A REAS LESS THAN 8,00 51), ME TERS wERE ALSO RECOC.NILF(i

bY PF.PIMIT LR KY S NA R E

ME TERS FEE T FREQUENCY S HAPE FACTO R ~~ Fo i FNC Y

0 TO 7 0 TO 72 0 (‘,O 10 1.0 0
7 TO 1 0 22 III 32 0 (.0 10 1,1 0 - -

10 10 12 32 TO 39 0 (.1 10 1 .2 2
12 TO * 4 4  39 TI) uS 0 I .? TI) 1. 3 0
*41 TO lb u S T I)  52 2 1.3 7) 1  1 . ’4 I
lb TO 11 5? TO 55 0 ( ,U TI) 1.5 0
17 TO 20 55 10 65 1 1 .5 Ti 1.~ 0
20 10 22 aS TI) 72 0 l ,o TO 1 ,7 U
22 TO 24 7? Ti) 70 0 l~~7 Ti ) i, 0 0
24 10 26 70 Ti) 05 0 1 ,0 TO 3, 14 1
26 TO 28 85 To 91 0 1 ,9 Ti 2,0 0
243 TO 30 RI TO 98 0 7,0 10 2.14 0
30 TI) 32 98 10 104 0 2.~ TU 2. ’~
32 TO 39 1 04 TO 1. 1 0 7 ,6 T I )  2,8 1
39 TO 445 127 TO 1J7 0 ? , A T I) 3. 0 U
‘45 TI) 58 l~~7 TO 190 0 3,0 II) 1.5 0
55 TO 71 100 1’.) 232 0 3,5 III ‘1 .0 0
71 TI) 1 00 232 1’.) 32~3 0 ‘4,0 TI) ‘1 .5 0
OVER 100 OVER 371$ 2 I)VF.4 ~.S 0
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TABL E 10 (Cont ’d)

DISTRIIIUT ION OF RECOGNIZ ED HOT SPOT (Threshold = Ave. + 1.0 a
9 . 0  — 11.4 pm

liv A R EA

SQUA RL M E T E R S  FPEF)OF.NCY

0.0 TO 5.0 0
5.0 TO 10.0 39
10.0 TO 15,i) 20
15.0 TO 20.0 20
20.0 TU 25.0 9
23.0 To 30.0
30 .0 TO 35.~ ‘1 I -
35 ,0 TO u~ .,~ I)

‘4i) ,O TO 1 4 5 . 0  3
‘45 .0 T i) 50 . 0 1
50.0 TO 75. 0 3
75.0 TO 100.0 0

300 .0 TO *50 .0 1)
150 .0 Ti) 200.0 2
200 ,0 III 250.0 1 - -

250 .0 11) 100.0 1
300 .0 TO 1400 ,0
400,0 To 800.0 *

OVER 500 .0  2

TOTAL NuM)1 ER OF HUT SPOT ~ 120

4 10 F L A T U H E S  W I T H  A R E A S  LESS T H A N  R ,oo 50, M ETER S i’ERE ALS O P~~CUGN IZFD

BY PERIM ETER P l Y  SHAR E

METER S FEET - FREQUEN CY S HAP E )
~A C 1014 FPF0UE~ICY

0 10 7 0 1 1) 22 0 0 .0 T 0 1, ) 0
7 TO ID 22 Iii 32 0 1 ,0 T O 1,1 0

1 0 TO *2 3? 1(1 39 0 1 .1 TO 1. 2 44
12 TO 14 39 Tn (I5 6 1.2 TO 1, 3 7
ILl TO *6 44 5 TI’ 52 25 1. 3 TI .’ 1. u 214
lb TO 17 32 TO 55 2 1 ,14 II) 1 .5 2
17 TI) 20 55 T~ 65 31 1 ,5 T i  1.6 IS
20 TI) 22 55 TJ 72 10 1.6 TO 1, 7 ‘4
22 TO 24 7? Tn 7)1 * 1 ,7 TO 1.8
214 10 26 70 TO 05 7 ) ,44 Ti ) 1, 9 I
26 II) 28 85 III ~1 5 j .9 10 2.0 14
28 TO 30 93 TI i  98 7 ,0 III 2. 14 13
30 If1 32 98 TI) 1014 0 7,4 TO 2.6 3
32 11) 39 10~I TO l~~7 8 ? , h T O 2 . 14 2
39 TO 45 127 TO 111 7 ‘4 ?,S TO 3.0 0
445 10 58 3(47 TI) IS)) 3 3 ,1’ T O 5,5
55 Ti) 71 300 TI) ?32  4 3 .5 T O 44 .0 1
71 TO 100 232 1(1 3?8 2 4.0 TI , 14 ,5
OVER 100 OVER 3243 8 flVF ’~ 14 ,5
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TABLE 10 (Cont ’d)

OF PECOG44IZEO HOT ~puT (Threshold = Ave . + 2.0 a

9.0 — 11.4 pm
BY A R E A

S OIIA Rt . M E T E R S  F R E O L I E N C Y

0 .0 10 5.0 0
5.0 T O 10 .0 0

10 .0 TO 3 5 ,0 0
15 .1) T O 20 ,0 0
2 0. ) To 75.0 0
25 .0 TO 30 . 0  0
30 .0  TO 35.0 0
35, 1) 10 ‘10,0 0
uJ ,,) To 415 .0 0
115, 0 To 50 .0 0
50 .0 T O 78 . 0 0
75 ,0 TO 100 ,0  0

* 0 0. 0 To 150 ,0 0
15 0.0 IL) 200.0 0
2 0 0 . 0  TO 2 5 0 , o  0
250 .0 10 30o. t; 0
3i0 ,0 10 ‘400 ,0 (1

4 0 0 . 0  TO 800,0 0
O V E R  50 0 ,0  1

T O T A L  NUM14EI4 OF MIII SPOT a

I Ft A T U R F S  W I T H  A R E A S  LESS THA N 8.00 S9 . ‘ F T E R S  WEPI ALSO PEC1)f,’~ IZ E D

BY P E R I M ET E R  KY S H A P E

METERS F ELT FREQIJEN CY S HAPE F A C T O R  F REu4 .’ EN C ~

0 10 7 0 II) ?2 0 0 .1) 1IJ 1. 0 0
7 10 10 2? TO ~~ 0 3 ,0 T-J 1 .1 0

to IC) 32 3? Iii ~9 0 1 ,1 10 1.2 1)
12 TO 14 39 lii 115 0 I. ? 1 )  1.3 0
(4  TO lb 05 I I I  32 0 ~,S 10 1, 4 1)
lb 10 17 5? ‘III 35 0 I ,‘ III I .5 0
17 10 20 55 IC) 65 0 3 .5 ‘U l .u 0
20 30 22 65 TO 72 0 3 . 6 Ii! 3, 7 0
22 10 2 44 72 TO 714 0 1 ,7 III 1 . 8 0
24 TO ?b 78 IIJ ~5 0 1. 0 ~~ 1. 9 0
2b II) 20 345 TO 91 0 ),0 70 2.0 0
28 70 30 141 Tn 98 0 ? ,0 Ii i 2.4 I
10 10 32 90 III 10~ U ?~~44 T ’’ ?.o
32 10 39 IOU TI) 127 0 ?.I, T i ’  ~~,$‘ 0
39 TO ‘45 12 7 TO l’i i 0 ?.1$ T i  3.u 0
‘45 i t)  88 1~~7 TIl 144 0 0 3. 0 Iii 3, 5 0
55 TO 71 114 0 1ii 232 0 1 ,5 T I )  4 .11 I) i 

-

71 10 100 752 111 3214 0 u~~0 IIJ ~,5 
,j

OV E R 100 O V F R  3?14 1 i~~~~’4 ‘4 .8 0 
I’

138



_ _ _ _ _  ~~~~~--~~~~~~~~~ ~~~~~~~~~~~~~ -~~ -~~~~~~~~~~~~ . - _  - - _ - ~~~~~~~~~—~~~~~~ ~~~~~~ -_ ~~~

‘YIRJM

TABLE 10 (Co n t ’d)

OF P(COC.N!ZED SP OT (Threshold = Ave . + 3.0 a
‘4. 9.0 — 11.4 pm

)iY A REA

SUUARE METERS FPEI)UFN CY -

0 .0 10 5.0 1)
5 .0 IC) 3 0 . 0  Ii -

10 .0 TO 15,0 0
15. 1) 1)) 20.0 0
20 , 0 T O 25.0 fl
25 .0 Iii 30.0 0
30.0 11 .4 35, 1) 0
3~~.0 TO 140 .0 0
‘49 ,0 1(1 145, 0 0
41 5 .0 IC) 50. (i 0
80 .0  TO 78.0 0
75 ,0 TO 100. 0 0

30 0.0 TO ISO. ’) 0
180 .11 TO 200.0 0
? 0 f l .~~ 10 250.0 0
28( 1.0 TI) 300 . 0 0
30” .o 14) 4 0 0 ,0  0
400 .0 11) 500,0 0

OVE R 500.0

TOTAL ~ LJM KER or 4 111 SPIl T =

B Y PE_ 441~’ETE R BY SMA PE

MET ERS FEET FRE OUINCY SHAPE FACTL ’P FR E I ) I JE NCY

0 TI) 7 1) 1’l 2? 0 0 ,0 ~0 1 .0 1)

7 II) 10 22 TO 32 0 1 ,1) T O 1 .1 0
10 TI) 12 32 TI) 344 0 1 .1 1I.~! 1.2
12 10 14 39 Tn ‘iS 0 1, ? IU 1.3 0
141 TO l b 145 10 52 0 3 . 3 T I  l~~ ’4 I’
16 TO 3 7  52 T I) 55 0 )~~4 III 1.5 0
17 10 20 55 ~~ 4,5 0 1. 5 T .I 1. 14 0
20 111 22 65 TI) 72 0 1~~6 T i) 1. 7 0
22 TO 24 72 10 78 0 ,7 ‘0 1 . 8 0
24 lii 214 70 10 445 0 I.~ 11’ ¶ .‘~ C
26 TO 28 85 TO 9)  0 1. Q III 2. 0 0
214 10 30 91 II) 98 0 2,0 TIJ 2.41 1
30 TI) 32 98 TO I0’I 0 2 . 41 10 1.14 0
32 TO 39 1041 TO 1 2 7  1’ ?. 4, Ii ’ ?.44 0
39 TO 445 327 Tn 141 7 1’ 7 . 44 T~ 1.0 0
(45 T I) 58 3 1 4 7  TO I~~0 0 3~~

0 T~~ I 1,5 0
58 10 7 3 3141 ) III 232 I) 3.5 10 4,0 0
71 10 11) 0 23? TI) 3743 0 ‘4 ,” II u .S ii

OVER 3 0 0  OVER 3243 3 (1ft4 41 .5 0
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TABLE 10 (Cont ’d)

DISTRIBUTION OF RECOGN IZFD ~OT SPOT (Threshold = Ave. + 3.5 a

“Y A REA 
9.0 — 11.4 pm

SQUAR E ME TE FQ E O I J E N C Y

0. 0 TO 5, 13 0
5.0 TO 30. 0 0

10 .0 Ii) 15. 0 0
*5 ,~

) II) 20.0 0
20.0 TO 25.0
2 5 . 0  T O 30 .0 0
3fl~~I) TO 55 .0  (1
3S.0 TO ‘40 .0 1)
410 ,0 TO 145 , 1) 0
45 ,)) 10 50 .0  I)

30 ,0 TO 75.0
75 ,1) TO 100. 0 0

100 .0 T~) 150.0 0
ISO ,)) TO 20o.o (1
200.0 10 2So.O 0
250.0 10 300,0 0
300.0 TI) (400.0 0
4 4 0 0 ,0 TI) 5 00 . 0  0

OVER 500.0

TOTAL M~ H3j~ R OF HOT SPOT a I

BY PE~~IME TE14 iIY S~~AP F

ME T E R S  F E E T  FRFQ ’J ENCY S HADE F A C T O R  FWFi ) UE ’ - ~CY

0 TO 7 0 T O 72 0 0 .1’ TI j 3.0 0
7 T O 10 2? Tn 32 0 1 ,fl Ii) 1.1 0

30 TI) 12 37 III 314 0 3 . ) 
~~~ ‘ 1.2 0

32  10 311 39 TV aS 0 1. ? II’ 3 , 5 0
*4 10 16 115 TI) 52 0 ~~~ 

Ii) 1. 14 1
lb TO 17 5? TO 55 0 1. -~J II) 1 .5 ‘1
17 TO 20 55 10 65 0 1.5 11) 1, 6 0
20 T I) 22 55 II) 72 0 t~~, TI) 3 , 1 13
22 TI) 2(4 72 T~ 78 0 ¶ • 7 TO 3, 44 0
?u II) 2b 78 TI) 445 0 T I 1  3 9  1)
2b TI) 28 85 1) 91 0 l ,° Ti ’ 2.0 0
28 10 30 RI T I i  98 0 ? ,fl 11) 2 , 14 I
30 TO 32 98 To 30 14 0 ? ,.l T I) 2 . 1) 1)
32 TO 39 10 (4 TI) 121 0 ?.h Iii 2.8 (1
39 TI) 145 327 T~ 1-11 7 0 ~~~ Ti ) 3. 1) Ii

~1S TO 58 341 7 Tn 300 0 3~ 0 1 1  3,5 3)
55 TI) 71 344 0 III 232 1) 3 ,~ 1’.’ 4,13 4
71 TO 100 232 TI’ 5714 1) ‘4 .4’ ~~1 

~~,3
OVE R 100 O V E R  328 I ‘lVf ’~ 44 ,5 1)
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TABLE 10 (Concluded)

DISTRIB UTIOAI OF P~ COG’JTZED HI)T SP’JT (Threshold = Ave. + 4.0 a

9 . 0  — 11.4 pm
IIY A R E A

SQUARE METERS FDFO (IENCY

0.0 TO 5.0
5.0 TO 30.0 0

111.0 TO 15.0 0
15 .0 TO 20.0 (1
20.0 TI) 25.0 0
23 ,0 TO 30 ,0 0
30.0 TO 35.0 0
35.0 In 410.0 0
40 .0 TO ‘45.0 0
45.0 Iii 50.0 0
50, 0 TO 75 .0 0
75.0 TO 3 0 0 . 0  0

3 0 0 , 0 TO 150 .0 0
3511 .0 TO 200.0 4)
200 ,0 TO 250.u 0
250 .0 10 31)0.0 0
300.0 TO 1100.0 (I
40 0. 0 TO 5 0 0 . 0  0

O V E R  500.0 *

TOTAL NU MB ER OF HOT SPIl T E *

BY PERIMETER iJY SI4APE

METER S FEET FREUIIENCY 5 HA PE F A C T O R  FRH) UENCY

0 10 7 0 TO 22 0 0 ,0 TO 1, 0 1)
7 TO 10 22 TO 32 0 1 ,0 TI) 1. 1 o

*0 TI) 12 32 10 39 0 ).1 TO 1. 2 C’
12 TI) 14 39 1(1 115 0 l~~? T I  1 . 3 0
3 44 10 ¶6 45 To 52 0 3 .3 TI) 1. 44 ‘1
16 TI) 17 5? TI) 55 0 I .~J TO 1. 5 0
17 TI) 20 55 in 65 0 3 ,5 1)1 3 , 5 0
20 13) 22 65 II) 72 0 3 • 6 II) 1, 1 0
22 10 2~4 72 Tn 78 0 3 ,7 TI) 3, 43 0
24 TI) 26 78 II) 445 0 3 ,0 T I) 3 , 14 0
26 TO 28 8~ 1(3 RI 0 1 .0 71) 2.0 0
243 TO 30 91 T~ 98 0 2 .’) II] 2.11 I
30 Tn 32 90 TI) 1I)~4 0 7 ,14 Ti) 2. 6 0
32 10 39 lO’l To I?? 3) ? ,i’ 10 ,~,14 0
39 TO 145 127 TI.) 311 7 0 7,44 TI ’ 3.0 13
(45 TO 55 I q Y TO I~~0 0 3,4) III 3,3 1

55 lii 71 ¶80 TI) 232 0 3,5 TI ’  (4 .0
71 1’) * 00 ?32 TI) 378 0 ‘4 .’) 1’) 4 .5 0
OVE R 100 OVER 3234 I I ’VFR (4~~5 0
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TABLE 11.

HUME2 — Cold Water Regions
AREA DISTRIBUTIONS

DIST RISUTION O~ RECOGN IZED COLOSPOT (Threshold = —2.0 a
9.0 — 11.4 pm

BY A REA

SQU AR E MEtERS FREQUENCY

0.0 10 5.0 0
5,0 TO 1 0.0 0

10 .11 TI) 15.0 0
15.0 TO 20,0 0
20.0 TO 25,0 0
25.0 TO 30.0 0
30 .0 10 35.0  1
35 ,0 TO ‘40,0 0
440,0 1(3 415,0 0
345,0 TI) 50,0 0
50.0 TO 75.0 0
75 ,0 113 300,0 0

* 00 .0  10 150. (’ 0
150. 0 TI.) 2 0o . o  0
200.0 TO 230.0 0
250.0 TO 34)0.0 0
300.0 11) (4 0 0 . 0  0
400,0 TO 500.0 0

OVER 500,0 0

T O T A L  NUMBER OF COL OSPO T ‘ I

2 F E AT U R E S  W I T H  A R E A S  LESS THAN 8 ,00 SO , METERS WERE ALSO RE COGNIZ E D

BY PER iM ETER BY SHAPE

MET ER S FEET FREQUENCY SHAPE FA CTO R FREQUENCY

0 TI) 1 0 10 22 0 0,0 TO 1.0 0
7 TO I~ 22 TI) 32 0 1.0 TO 1 .2 0

30 TO 12 32 IL) 39 0 1. 1 TI) 1, 2 0
12 TO 3 4  39 10 445 0 I,? TI) 1 .3 0
1 (4 10 lb uS TO 52 0 1,3 TO 3 ,44 0
l b TO 27 52 In 55 0 ¶ , U 10 1 .5 0
17 TO 20 35 TO 65 0 1 ,5 TO 1,6 0
20 10 22 65 TO 72 0 1.0 10 1. 7 1
22 TO 211 72 Tfl 78 0 1. 7 TO 1,8 0
2(4 TI) 26 78 TO 05 0 1 ,13 TO 1.9 0 —

26 TO 28 85 10 441 0 1 .9 1(3 2.0 0
233 TI) 30 14 3 TI) 08 0 2,1) TO 2,4 0
30 TI) 32 90 TO 10~ 0 ?, (4 TO 2.6 0
32 TO 39 lO’1 TO 127 * 7,1’ TO 2.8 0
39 TO 45 127  TO 1341 0 7,8 TO 3,0 0
45 10 55 347 TO 100 0 5,0 TO 3.5 0
55 TO 71 133 0 TO 232 0 3.5 TI) 41 .0 0
73 10 100 232 TO 578 0 4 , 0 II) u ,5 0
OVE R 100 OVF R 328 0 OVER 34 , 5 0
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TABLE 11 (Cont ’d)

DISTRIBUTIO N OF RECOGN IZED CI1LDSPOT (Threshold = —1.5 a
~~ AREA \,, 9 .0  — 11.4 pm

SQUARE METERS FREQUENCY

0.0 TO 5.0 0
5,0 TO 10.0 0

10 .0 10 35,0 2
15 .0 TO 20,0 0
20.0 TO ?5.0 I
25 ,0 TO 30.0 0
30.0 TO 35.0 0
35.’) TO 430.0 0
40.0 TO ~45.0 0
45.0 TI) 50,0 0
50 ,0 TO 75,0 0
75.0 TO 100,0 *

IO fl~ 4) If) 150, 0 0
150 .0 TO 200.0 0
200,0 TO 250.0 0
250.0 TO 300,0 0
300 ,0 TO 400,0 0
400.0 TO 500.0 0

flVF.R 500,0 0

TOTAL PlUM B ER OF C OL D SP flT • ‘4

7 FEATURES iIITH AHEAS LESS THAN 8,00 Sf3, METERS WERE ALSO RECOGNIZED

BY PERIMETER BY SHAPE

METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY

0 10 7 0 TO 22 0 0,0 TO 1.0 0
7 TO *0 22 TO 32 0 1 .0 TO 1 , 1  0

10 To 12 32 TO 39 0 1.1 TO 1.2 0
*2 10 144 34 TO uS 0 1, 2 TO 1,3 0
3 4 III 16 45 TI) 52 0 3 , 3 TO j ,4 1
lb TO 17 52 TO 55 0 1, 14 TO 1,5 0
17 TO 20 55 TO 65 2 1, 5 10 1,6 2
20 TO 22 65 Tn 12 -O 1. 6 TO 1.7 0
22 TO 24 7? TO 78 0 1, 7 Ti) 1.8 0
24 TO 26 78 10 85 0 3, 0 TO 1.9 0
26 TO 28 85 10 0* 1 *,9 T I) 2,0 0
28 TO 30 QI TO 98 0 2.0 TO 2,4 0
30 TO 32 4433 1(3 1114 0 2,4 TO 2.6 1
32 10 39 I O~3 TI) 127 0 ?,6 TO 2. 43 0
39 TO 45 327 TI) 147 0 2.8 TO 3,0 0
‘$5 TO 55 1u7 TI) 133 0 0 3.0 TI) 3,5 0
55 10 7 1 1 430 10 232 0 ,5 TI) (4 ,0 0
71 TI) 100 232 Tfl  328 1 ‘1,0 TO 4,5 0
OVE R 100 OVER 3.8 0 OVER 4,5 0
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TABLE 11 (Cont’d)

DISTRIBUTION OF RECOGNIZED Cr)LQSPOT (Threshold = —1.0 a
9.0 — 11.4 pm

BY A R E A

SQ UARE METERS FREQUENCY

0.0 TO 5.0 0
5,0 TO *0.0 9 -

10. 0 10 *5.0 3
15 .0 TO 20,0 I
20.0 TO 25,0 2
25.0 TI) 30,0 0
30.0 10 35,0 *
35. ’) TO 44 0 .0 0
‘411.0 Ti) ‘45.0 0
445,0 TO 50,0 0
50.0 TO 73.0 0
15,0 TO 100 .0 I

10 0.0 TO *50.0 0 
-

150.0 TO 200.0 0
200.0 TO 250.0 0
250.0 TO 300 .0 0
300.0 It) 4 0 u . 0  0
400.0 TO 500.0 0

OV ER 500 ,0 1

TOTA L NUMBER OF CO LOSP OT • 3 3 3

93 FEATIJRES WITH A R EA S LESS THAN 8.00 SI), METERS WERE ALSO RECO G NIZED

BY PE RI MET ER BY SHAP E

METERS FEET FREQUENCY SHAPE FACTO R FREQUENCY

0 TO 7 0 Iii 22 0 0.0 TO 1.0 0
7 TO ID 2? TO 32 0 1, 11 Ti) 1 ,1 0

10 TO 12 32 TI) 39 0 1. 1 II) 1, 2 3
12 111 14 39 Ti) 115 3 I,? TO 1.3 1
34 TI) 36 uS III 52 3 1.3 10 I. ’4 2
16 It) 17 52 If) 55 3 3 ,41 10 1.5 1
*7 TO 20 55 TI) 65 2 1.5 TO 1.6 3
20 TI) 22 65 TO 72 I 1.8 TO 1.7 I
22 TO 24 7? II) 78 0 1 .7 TO 1, 8 3
24 TO 26 78 TO 05 I 3~~R TO 1,9 0
26 10 78 83 TI) 91 1 1,9 TO 2.0 *
28 TO 30 91 11’ 98 0 2.0 10 2.44 1
30 TO 32 40 ill 1044 I 7~ 14 ILl 2, 6 0
32 II) 39 3044 TO 177 0 2.6 14) 2,6 0
39 TO 113 127 TO 111 7 0 7,44 TO 3.0
45 TO 53 34 7 TO 1440 I 3.0 10 3,5 0
55 TO 71 1811 TO 232 0 3,5 10 ‘4 .0 0
7* TO 100 23? TO 378 3 4 4 ) )  TO ~~~ 0

OV E R 10 0 O V ER 3?~ I OVER 14 ,’, 1
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TABLE 11 (Concluded)

DIST RIBUTION OF RECOt, N!ZED COLOSPOT (Threshold = —0.5 a
\. 9.0 — 11.4 pm

BY ARE A

SQU A RE ME TERS PR (OUENCY

0,0 TO 5.0 0
5 ,0 10 * 0 .0  3~ -

1 0.0 TO 35.0 244
15.0 TO 20.0 19
20.0 TO 25.0 33
25. 0 IL) 30.0 3
30.0 TO 35.0 ‘I
35.0 TO 40,0 0
40,0 TI) 445,0 ‘I
415. 0 TO 50 .0  ¶
50 .0 TO 75 .0 9
75.0 TO 100.0 ‘4
100.0 TO 150.0 2
150 ,0 10 200,0 0 —

200.0 TO 250 ,0 3
230,0 II) 300.0 0
300.0 TO 4400 .0 0
40 0 ,0  TO 500 ,0 I

OVER 500.0 30

TOTAL NUMBER OF COLDSPOT u j30

3445 FE ATURES W ITH AREAS LESS THAN 8,00 SQ. METERS WERE ALSO RECOG N IZED

BY P E R I M E T E R  BY SNARE

M E TERS FEET FRE QUENCY 3MAPE FACTO R FREQUENC Y

0 TO 7 0 TO 22 0 0 ,0 T I.) 1 ,0 0
7 TO *0 22 TO 32 0 1.0 TO I ,! 0

10 TO 32 32 TO 39 0 1 . 3  TO 1 ,2 9
12 II) 1’l 39 T(J us 8 3,2 10 1.3 5
*4 TO 36 45 TO 52 ¶6 I• 3 TO 1,4 26 - -

16 TO *7 52 TO 55 5 ¶ , 14 TO 1.5 4 I -

Il TO 20 55 To 65 28 1.5 TO 1,6 17
20 TO 22 65 TO 72 0 3, 6 Ti) 1, 7 5 —

22 T I) 24 7? TI) 78 4 3 . 7 TO 1 ,8 11
24 70 26 78 TO 85 5 3 , 33 TO 1 ,9 44
26 10 28 335 TO 9* 6 3.9 TO 2,0 7
28 TO 30 9% TO 98 6 2 ,0 TO 2 ,4 3 4 1
30 TO 32 98 TO 311 4 3 2 ,41 Ii) 2 ,6 44
32 TI) 39 ¶ 0 4  TI) 127 3 7. 6 10 2, 6 2
39 10 ‘IS 127 Iii 341 7 II 2, 33 TO 3 . 0  1
‘45 TO 55 1’4 7 U) 1 44 0 6 3, 0 TO 3 .5 3
35 TO 71 180 TO 232 7 3,5 TO 4.0 2
71 Tn 100 232 TO 3243 Il 4$ ,’) TO 4.5 3
OVIR 100 OvER 328 11 OV(R ‘1 ,5

‘1
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Area : HUM2 (Open Water , Cold Spots)

Temperature Threshold

= — 2.OO c

Wavelength = 9.0 — 11.4 urn

FIGURE 17a. EQUIVALENT ELLIPTICAL AREAS FOR PORT IIIJENEM E
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Scanline
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- I

I

#1550

Area : 1-1UM2 (Ooen Water , Cold Spots)

Temperature Threshold

= — 1.50 a

Uavelength 9.0 — 11.4 pm

FIGURE 17b . EQUIVALENT ELLIPTICAL AREA S FOR PORT HUENEME
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Wavelength = 9.0 — 11.4 urn

FIGURE 17c. EQUIVALENT ELLIPTICAL AREAS FOR PORT 11UENE~’IE
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Area : HIJM2 (Open Wa ter , Cold Spots)
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=— O .5 0 i

Waveleng th = 9.0 — 11.4 rn

FIGURE l7d . EQUIVALENT ELLIPTICAL AREAS FOR PORT HUENE~1E
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Time—resolved pictures would yield a lot more information about the - ‘

singularities, but we have no access in these data to that kind of

information. Barring some unknown and peculiar temperature distribution ,

one could conceivably attribute at least some of the singularities to

emissivity variation caused by localized pollution or by the geometry

of the water swells, in both the hotspot and the coldspot cases.

.1
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APPENDIX A
DESCRIPTIVE MATERIAL ON IMAGERY AREAS

As exp lained in greater detail in Ref erence 1, each ellipse is

generated to represent a feature consisting of all contiguous p ixels

which occur about the preset threshold signal designated in the cap—

tions of the ellipse figures. The area of the ellipse is equal to

the area of the thresholded feature , and the per imeter of the ellipse

is the same as the per imeter of the feature. The shape of the ellipse

is constructed to meet these two criter ia . Thu s, the shape factor is

given by:

per imeter/2rr
shape factor =

a r e a / i f

For a circular area, the shape factor is, therefore , unity.

In Tables 7 , 8, 10, and 11, the distributions of ellipses are

tabulated in terms of area , per imeter , and shape factor. It is possible

also from the statistic s generated in the computation to p inpoint the

exac t centro ids of the ell ipses and their spatia l orientations. These

latter data are not included in this report.

In the ellipse f igures, only the digital line numbers in the scenery

are shown . For the purpose of picturing the sizes given in Table 1,

the sizes correspond ing to the areas in Figures 11, 12 , 16 , and 17 are

shown in Figure A—l.

In Figure A-2 , we have chosen ( reproduced)  a samp le thermal  image

from Figure 3b and overlaid a transparency made up of Figure l2~ to show

the correspondence between the thermal image and the ellipse representa-

tive of the same scenery. It should be observed that , because the

elli pses are made up of all contiguous areas above a given threshold

(l.Oa above the average in the demonstration) , some ellipses do not

correspond noticeably with obvious features in the photographic imagery.

[1~ R. Spellicy , J. Beard , and J. R. Maxwell , Statistical Analysis  of
Terrain Background Measurements Data, Report 120500—12-F , ERIN
March 1977 .
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APPENDIX B

ATMOSPHERIC CONSIDERATIONS FOR THE PORT HUENEME DATA

Close examination of the apparent temperature histograms in Figures

6 through 10 for the 9.0—11.4 pm and 4 .5—5.5 pm spectral bands reveals a

large d ivergenc e in measured apparent temperatures between these two

bands——a divergenc e which seems to get greater as the temperatures go

higher . While either calibration errors or spectral differences in

target emissivity could account for this , it is felt tha t the more likely

source of the temperature divergenc e is the relative effec t of the inter-

vening atmosphere on these two bands. This is based in part on the fact

that (1) the data were checked and rechecked for possible calibration

errors and none were found*, and (2) the larg e number of pixels used in

the histograms represents a large number of ground objects——a fact which

would minimize gross target ernissivity d ifferences. Add to all of this

the fact that atmospheric absorption in the 4.7—5.5 pm band is very

strong (due to the presence of water vapor) while there is little absorp—

tion at all in the 9.0—11.4 pm region and it is apparent why the atmos-

phere is the likel y cause of the observed differences.

To ver if y this , an atmospheric band model (ERIM ’s AGGREGATE ) was used

to generate spectral transmission and path rad iance values in the two

reg ions of interest for an atmosphere typ ical of Port Hueneme ’s latitude

and the time of year. The most important environmental parameter to be

inputted to the model was the relative hum idity because of the strong

water absorption in the mid—IR reg ion. Since almost all of the data

collec ted wa s w ithin one mile of the Pac ific Oc ean, a relative humidity

equal to 85Z was somewhat arbitraril y chosen as representative of the

conditions at the time of the overflights. All other inputted parameters

were either obtained from local ground truth or from U .S. Standard Atmos-

phere Tables.

*Normal cal ibration procedure is not to include any atmospheric considerations.

B-i
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The spec tral transmission and path rad iance data obtained from the

model (altitude=1750 ft , view angle 22° from nadir) were then integrated

over the spectral response region of the detector/filter comb ination to

find the average band values. The results of these integrations for the

mid— and far—IR regions are shown below:

4.5—5.5 pm region: T = .52
— —4 2
L 

ath 
= .686 x 10 pw/cm /sr

9.0—11.4 pm region: -r .86

L
th 

.217 x lO~~ pw/cm
2/sr

As was anticipated , the inid—IR band shows considerably more absorp t ion

than the far—IR band . But the question remains as to whether these above

atmospheric values would in fact cause the magnitude of the temperature

divergence observed in the data . This is discussed next.

The basic relationship which describes the ef fe ct of the atmospher e

on the apparent ground temperatures measured at a scanner ’s aperture is

given by Equation B—l .

L (X ,T ) = - r L (A ,T ) + L  B—iscanner s ground C path

where L (X,T ) = band rad iance from ground target at temperature Tground C G’
L (X ,T ) = band radiance from ground target at scanner aper turescanner S

at apparent temperature T ,

= band transmission of atmosphere ,

L = path radiance in band .path

To verify tha t the collected data set at Port Hueneme did in fact obey the

kind of relationship indicated in Equation B—i , various ground scene objects

with apparent temperatures at the scanner ’s entrance aperture of TA in the

4.5—5.5 pm band and T
B 

in the 9.0—11.4 ~m band were tabula ted as shown in

- 
-~ Table B—l. Since the apparent temperature T

B 
was obtained essentiall y

B-.2
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through a clear atmosphere , we can assume that TB 
represents the ground

temperature T
~~
. Hence, by calculating the 4.5—5.5 band radiances cor—

responding to T
A 

and T
B 

in Table B—l and equating T
A 

to T
s 

and T
B 

to

in Equation B—l , we can solve Equation B—l for L
th 

and T using the

technique of linear regression. Doing this , we get a measured transmis-

sion and path rad iance in the mid—IR band of:

4.5—5.5 pm reg ion: -r = .48

L
th 

= .736 x lO~~ pm/cm/sr

r = .991 (coeff icient of determination)

These above measured atmospheric parameters compare very fav orably

with the results estimated from the atmospheric band model which wou ld
indicate that the nominal atmosphere chosen for the model could indeed

cause the temperature divergence observed in the data .
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TABLE 8—1

APPARENT TEMPERATURE AND RADI ANCE VALUES FOR TWO SPECTRAL BAND S

Ar ea TA 
TB Lscanner L d

HTJM1 Area 1/1 287.8 288 .5 1.43 1.46

294.0 300.0 1.76 2.15

298.0 307.0 2.02 2.68

303.0 316.0 2.36 3 .52

Area #2 288.0 288.5 1.43 1.46

298.0 305.0 2.02 2.51

303.8 315.0 2. 42 3. 42

306.4 319.5 2.63 3.90

310.0 325.0 2.94 4.55

To tal Scene 287 .5 288.9 1.41 1.52

289.8 292 .5  1.52 1.68

297.8 305.4 2.01 2.55

HUM 2 Area #2 289.5 291.5 1.51 1.62

299.0 305.5 2.09 2.55

306.5 320.4 2.64 4.01

308 .0 323.5 2.77 4 .36

Total Scene 286.5 286.5 1.36 1.36
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