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EMPIRICAL SWEEP WIDTH ANALYSIS

(AIR TO SURFACE)

William Htdley Richardson

ABSTRACT

This study cinsidered 3861 reports of air to sea surface sightings, converted with range and bearing

data into lateral range distributions classifi,-d bv. vessel size and altitude, on subc;asses of meteorolog-

ical visibility, wind velocity, swell height, and c0oud cover. From these lateral range distributions were

developed a revised sweep widtn table and white ca6) w.d cloud cover correction tables for boats

and ships.

INTRODUCTION

the purpose of this project is to confrrm or correct the sweep width table currently being used in the

air search tor sea surface targets by the U. S. Coast Guard and various military services and civilian

agencies. The current sweep width table ;s plublished m the National Search and Rescue Manual (1) and

is reproduced as Appendix A.

The basis of the study is the data accumulated in the program directed by Operations Instruction

58-55, U. S. Coast Guard. 8 September 1955 (Appendix B).

The p•roject was planned for two phases:

The first phase was to inciude the determination of lateral range distributions, exploration of the Dos-

sibilitv of determining sweep widths empirically and the desirability of continuing the study.



I,

Im
The second phase, dependent on the results of the first phase, would be the finalizing of the work by

producing new sweep width tables or other means of readily forecasting sweep widths from given search

conditions.

This report completes the first phase. Since, in carrying out the pianned mission of the first phase,

sweep width tables were developed, this constitutes the final report on the project.

THE DATA

The source of the data is the collection of 12,127 completed sighting Data Reports, Form CG-3627 4

(Appendix C). In addition to date and designation of submitting unit these forms reported target type,

sighting range and method of determining, relative bearing in clock code, wake s;ze, visual aid if any,

time of day (day, night, twilight), altitude of aircraft or height of eye on vessel, surface wind velocity

and true direction. height of major swells, percent cloud cover, meteorological visibility, position of

sun, observer sighting, tyDe of observing unit.

The information on each form was abstracted on an electronic data processing (EDP) card in numeri-

cal code (Appendix D). To facilitate computer work the car-Is vifure recorded on magnetic tape.

The conyiiomerate of all sightings wa . poured through a logical sieve (Apoendix E), based on

type of unit, observer, altitude of aitcraft and height of eye, to determine definite air-surface, definite

surface-surface ,, 1 'inuotful Rightings. The definite air-surface and surface-surface sightings were re-

corded on separate tapes. There are a total of 3861 definite air-surface sightings.

THE METHOD

The first task is to calculate the lateral range distribution under specific conditions. The lateral

range is the projection of the sighting range of a target on the perpendicular to the path of the sighting

vehicle (Figure 1).

Relative
bearing

Sighting range

1/

Laterai range

Figure 1
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In the data for this study, relative bearing is given in clock code. That is: 0 -0 1 - 300; etc.. To
acA'ieve a lateral range distribution in miles the number of sightings at a given c!ock code and sighting
ranige must be spread over the interval 150 to each side of the clock code. As an anproximation the
sightings are evenly distributed over the projection of the interval on the perpendicular to the vehicle's
path and all sightings are folded into one quadrant, clock zero to clock three, (Figure 2).

0 00

002

S• 03

3 04
L0 L L2 L3 L4

Figure 2

The lateral range distribution of each range-clock class then is:

Nki

f R,(Lj) - -. :j" L,-L <L,< L, i + (0,3).
Li + I -L,

and R is sighting range,

L is lateral range in miles,

Ll = R sin0t.

N is number of sightings at (R,C,); C is ciock cooe.••i

Fractional miles at the extremities of the L, + -L interval are accounted for by interpolation. The com-
plete lateral range dis.tribution is:

f(LI) = Rf(Ld.

Fractional miles at the extremities of the Li + -L, interval are accounted for .)4 interpolation.

Having the lateral range distribution the next step is to determine the sweep width. The sweep width
is defined as the width of a band, lying on the surface, centered axially along the course, such that the
number .)f targets sighted outside the band are equal to the number missed within the band. The National
Search and Rescue Manual defines the sweep widtiv .. .- scattered targets which may be detected beyond
these arbitrary limats are equal in number to those which may be missed within these thmits", (Figure 3).
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Area A = targets detected

Area B = targets missed
S = sweep width

f(L) = lateral range distribution,
folded at L = 0.

D = density of available targets
per unit lateral range.

Figure 3

This may be expressed analytically:

f½SD (-fl)I dL ff(L)dL

where D is target density per unit L. This reduces to

2 r f(L) dL
$ - D

This fo.rmu!a corresponds to Koopman's (2) fw-muia (27), par. 2.4, p.24 which defines sweep width:

W f p(x)dx, (2)

where W is sweep width, p(x) is probability of detection at lateral range x. The term p(x) in equation

(2) is equivalent to (t(L)V!(D) in equation (1) and the distribution is considered symmetrical in equa-
tion (1).

4 =



Equation (1) is converted for use in discrete calculations to:

2 1 f(L,)AL
1= 0

Sz
D

in this study AL = 1.

One of the objectives of this project was to find if D could be determined statistically or by deduc-
tion or inference. Intensive investigation of the distribution functions, their character and variation, has
resulted in r,o success in defining D. The reports only report sightings but do not give any information
on targets available to sight. It seems reasonable to assume that the den3ity, D, per unit lateral range,
L, in a distribution is not less than the maximum frequency per unit laterai range found in the distribu-
tion. Taking D as the Piaximum frequency g;ves the formula:

2 1 f(Lk)
Sm ,,= = fl- , __

S is a maximum here since if D were any greater than f(Li)w,3 S would be less. Hence SM., is an upper

bound on the sweep width.

THE CALCULATIONS

Before starting the calculations a choice had to be made of the variable conditions which would affect
signifizantly the sweep width. Richardson (3) determined the conditions in order of statistical signifi-
car,ce with respect to sighting range to be visibility, altitude, vessel size, swell height, cloud cover,
wind velocity. The other v3riables, while of statistical significance, except for wind azimuth, are not
considered to be of practical significance.

Ti:f decision was to makb a study of daytime sightings of each class of vessel with sweep width as
the dependent variable and altiude and one of the following as independent variables in each phase of the
vessel study: visibility, swell height, cloud cover, wind velocity Special taigets such as life rafts or
mirrors were not i'cluded because of small numbers of sightings. Vessels are classed as in the sweep
widith table for small boats and as ir, the sighting reports for large vessels, altitude is classed in 1 000
foot intervals from zero to 3000 fdet. Smaller intervals and classes over 3000 feet would give too smali a

class populailon for effective analysis. Visiblity is classed in five mile intervals from zero to 30 miles.
Swell height is clasz;ed ;n two foot intervals fronm zero to ten feet. Cloud cover is classed in 20 percent
intervals Irom zero to 100. Wind velocity is classed in five knot intervals from zero to 40. Higher classes
in these parameters are precluded by sparse pop,.vations. Ti.ere is no discrimination between light and
dark boats since analysis showed the difference to be negligible. Summarizing:
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Paremeter Range Increment

Aititude 0 - 3000 ft. 1000 ft.
Visibility 0 - 30 mi. 5 mi.

Swell height 0 -- 0 ft. 2 ft.

Cloud cover 0 - 100% 20%

Wind velocity 0 - 40 knots 5 knots

A computer program was written then which 'would convert the data to digestible form. The final ob-

jective was to obtain a family of sweep widths which could be analyzed to find how the sweep widths

vary with respect to each of the several parameters. In the process of doing this much information

would be developed which would be of subsidiar, interest and the program was designed to produce this

information. The program was written in FORTRAN 63 for tMe CDC 3600 computer at the Computer Center,

University of California, San Diego. The construction of this program constituted the major part of the

work involved in this project, since, as the program developed and was tested, opportunities appeared

for improvement, addition, revision and refinement. The result is a fairly generalized and adaptable pro-

gram that produces a large amount of information that may well be of use in further studies and the

program can be used for different applications such as surface-to-surface sightings, and for different

choices of parameter classes or even for different parameters with appropriate changes.

THE RESULTS

The program as run treats each vessel class in turn and cycles through each of the fou, parameters

turning out a graph of lateral range distribution for each altitude class, a table of the sets of data showr,

iin the graphs, a graph and table of sums of sightings in each attitude class, a graph and table of sums (f

sightings at each lateral range, a graph and table of sweep widths at each altitude cia-; and the sweep

width for the paranwrter class including a!l altitudes. When all classes of the parameter have been cycled

through, the program prints a parameter summary for the vessel class. This consists of a graph of lateral

range distributiot, for each altitude class including all classes of the parameter and a table of these

data, a graph and table of the lateral range distribution including all altitudes, a graph of sweep widths

for each parameter class, a graph of sweep widths at each altitude class including all parameter classes

and two tables: one of sweep width by a!titude and parameter classes; one of number of sightings by al-

titude and parameter classes. These last two tables are included in Appendix F. On completion of all

parameters there is a vessel summary with a graph of lateral range distributions by altitude for the

vessel and a table of this data, a graph ot the overall lateral range distribution and summary tables of

sweep widths and number of sightings by parameter and altitude. These last summaries are included in
Appendix F and is the basis for the analysis. ;- na!ly a scan through the tape is made sorting out those

sightings of vessels concerned for which sighting range, clock code and altitude are reported and there

is a graph of the lateral range distribution for each altitude with a table of the data, a graph of lateral

range distribution for all vessels with a table and summary tables of sweep width by altitude and vessel.

This problem summary is defective in this particular problem since there was a fatal machine error after

74 minutes which lost the early information for the surnmary. This was not retreived since it seemed io

be of only incidental interest in this application. The productive running time for the problem was

100 minutes.
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In additiun to the print-out above, the program produced EDP decks of the summaries in Appendix F,

and of all lateral range distributions. These can be used in further studies.
I

THE ANALYSIS

It then appeared that some method of smoothing the results of the data reduction process would be

necessary. It would be advantageous to construct tables similar to the sweep width tables that observers

have been using but with three classes of large vessels instead of grouping theem in one class, From the

results this seemed to be feasible. The current sweep width table has a subtable for each vessel size

giving sweep widths dependent on altitude and meteorological visibility. This would indicate fitting a

hypersurface in foujr dimensions with sweep width, the dependent variable, and ship length, visibility, al-

titude, the independent variabies, .,sing a least squares approximation with a suitable regression function.

To investigate possible functions six sets of grvphs were made (Appendix G). In all graphs the dependent

variable, the ordinate, is sweep width (W). The groaph were constructed as follows:

Fixed in each Independent

Set number Graph variable Parametsr

1 Ship size (X) Visibility (Y) Altitude (Z,

12 Ship size (X) Altitude (Z) Visibility (Y)

3 Visibility (Y) Ship size (X) Altitude (Z)

4 Visibility (Y) Altitude (Z) Ship size (X)

5 Altitude (Z) Ship size (X) Visibility (Y)

6 Altitude (Z) Visibility (Y) Ship size (X)

In set 1, assuming linear regression, in each graph, of the form W = a + bY it is evident that as the

ship size increases generally from graph to graph, the slope of the fitted line increases. To account for

this the slope, b, must vary with ship size giving a function: W = a + b(X)Y. Inspection of set 3 indicates

a possible variation of a with ship size, so: W = a(X) ý o(X)Y. Assuming for simplicity a linear function

for a(X) and b(X), the relationship would become: W(X,Y) = a + bX + cY + dXY. The coefficients a,b,c and

d are arbitrary within each function. Altitude has not been included in the function .') far.

Investigation of set 2 in connection with set 5, shows a similar reaction of W to altitude and ship

size, giving: W(X,Z) = a + bX - cZ + dXZ.

All other 3pts show a similar reaction of W, so it would appear that a trial approximating fit would be:

W a + bX + cY + dZ + eXY + fXZ + qYZ.

Consideration of the graphs also showed that the assumed linear regressions might be too rigid and that a

regression on the logarithm of the variable might give better ,esults. Richardson (3) used a logarithmic

type regression function for ship size and visibility to attain a high correlation coefficient. The decision

was made to program the least squares fitting algorithm using the above function with the possibility of

various mixes of linear and iogarithmic treatment of the .ndependent variables.
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All combinations of lnear and logarithmic treatment were run and standard deviations of (W X,Y,Z)

calculated, The lowest standard deviition (2.123) was with ;og X, log Y, linear Z, and this combination

also gave th,, most reasonable appearing fit. This fit was chusen as the best (Append;x H; of tne mixes.

The most sign~tcant differences of calculated and SAR values show up in high altitudes with high visi-

oility where calculated vailUes are appreciably less than SAR values. Other than this there is surprising

agreement between the two tables.

It is now possible to construct a revision of the SAR table. It is considered that this ,s a conserva-

tive problem, that is, that it is desirable to err on the side of higher probability of sighting than other-

wise, or, in other words, on the side of smaller sweep width. Applying this criterion to the construction

of a revised table means simply choosing for each cell of the new table the lesser value from the calcu-

!ated table or the SAR table. When a fitted value ,s negative it ts taken to be zero. Having done this

there remains an evident anomaly in that, as a result of remaininig rigidity in the fit, tihere are a few

cases where, under given conditions the sweep widths for smaller vessels are larger than for larger

vessels. This is not reasonable and the sweep widths in these cases are linited to the sweep widths of

the laroest vessel. The resulting table ,s shown in Appendix I. This table meets the criterion of min-

mizing the sweep width, but there is one questionable point that is evident on inspection of the original

SAR table. In the 500 and 1000 foot alt+rude co!umLots of the SAR table for boats and vessels a number of

the values are Unreasonably and unexplainably low. There appears no good reason why, as altitude in-
creases, sweep width should drop markedly and then steadily increase. The few places where this ap-
pears in Table I ha',e been arbitrariiy chanced by interpolation to remove this irregularity and the result-

ing table is in Appendix J. This revised table, & corn'os~te of the SAR table and the calculated table,

shows a very smooth appearance and appears quite reasonable. It complies with the conservative or

minimum criterion with the exception of the removal of last mentioned irregularities.

Referring to the current SAR sweep width tables, there remained the Whitecap Correction Factor Table

to complete. Here two classes of vessel were considered, small boats and ship'x This table is based

on wind velocity. Weighted means of the three classes of boats or ships in each of the wind velocity

summary classes were computed and these means normalized with respect to the mean sweep width. As

Aan aproimaionfunction to -_.,ooth the data a second degree curve was fitted (Appendix K) with the fol-

lowing result:

Small boats Ships

Wind Calculated SAR Calculated SAR

0 0.9 0.8 1.1 0.9

5 1.0 None 1.1 None

10 1.0 1.0 1.0 1.0

15 1.1 0.9 1.0 1.0

20 1.0 0.7 0.9 0.9

25 0.9 0.5 0.8 0.8

30 0.7 0.3 0.7 0.7

40 0.2 0.2 0.5 3.6

50 - 0.1 • 0.2 0.4

60 - - - 0.?

Standard error

of est~mate 0058 0.079

QI



The swell height analysis from the data reduction run was studied but did not appear to be as effec-

tive in developing factors as tr;e wind velocity. The plots of variation of sweep width with respect to

swell height appeared visua!lv to be correlated with var-ation of equivalent wind velocities. While

Richardson (3) found swell height more sig-ificant statistically than wind velocity in affecting sighting

range, that does not seem to apply from the standpoint of practical significance in this study.

The remaining variable in the dat; reduction operation, c~oud cover, was studied and (lid show an

effect on sweep widt;, though not as pronounced as wind velocity. The family of sweep widths was treat-

ed by the same method as in wind velocity with the following comparative results (Appendix L).

Percent Cloud All

Cover Boats Ships (weighted mean)

0 1.1 1.0 1.1

10 1.1 1.1 1.1

2G 1.0 1.1 1.1

30 1.0 1.1 1.0
40 i .0 111.0

50 0.9 1.1 1.0

60 0.9 1.0 1.0

70 0.9 1.0 0.9

80 0.9 0.9 0.9

90 0.8 0.8 0.8

100 0.8 0.7 0.7

Standard error

of estimate 0.074 0.018

RECOMMENDATIONS

it is recommended that the revised table in Appendix J, Suggested Sweep Width Table II (Revised), be

adopted along with the new white cap and cloud cover correction factors
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V APPENDIX B

COPY

UNITED STATES COAST GUARD

COMMANDANT S eptember 1955
U.8, COAST GUARD

HEADQUA•TERS
WASHINGTO14 5. D.C.

6 PERATIO,'NS I'kTS.TRVCT.PIG1 1,11. 58-55

Subj: Sighting Data Report (Form 00-3627); instructions for

1. o.• To prescribe procedures which are required of aircraft and
certafloatinrg units relative to the preparation and submission of data
collected in connection with the program. for the collection of sightlag
data.

2. Objective. This program is designed to collect reports of 8-i0,0CO
sightings of life rafts, emergency visual signals, small boats and vessels
under -ary visibility and air and sea conditions.

3. Information. Presently available "Effective Visibility" tables do not
include sMaT oats and vessels with which the Coast Guard is commonly con-
ce. 'ed, nor is the condition of air and sea taken into consideration. There-
fore, in order to obtain more realistic tables on this important subject,
the U. S. Navy, at the request of the Coast Guard, has agreed to evaluate
(by use of Univac machines) sighting data collected by the Coast Guard and
to derive empirical formulae from which curves for search, sweep width,
and sighting effectiveness may be drawn. These results will Uvtimately be
incorporated in a Coast Guard Search and Rescue Manual.

4. Action.

a. Floating units 83' in 'lngth and over and aircraft shall fill in
subject form, which is self explanrt-"v. on each sighting deemed to be ad-
vantageous to the program. Data must be complete for each sighting reported.
Forms should be carrie-1 on all flights over water and on bridges of floating
un.its ready for use a-- may be practicable.

b. Units shall submit forms to Comandant (0) in lots of 100 sighting
reports.

5. Availability of Forms. An initial distribution of Form CG-3627 will be
made in the near future to all aviation units and floating units 83' in
length and over. The form will be included in the Catalog of Forms (CG 218)

with source of supply "SC",



F-E~~ r BII ILCon t.)

6. Effective date, Th.:A3, instruction is e~rfe,-tjve ii~orn receij-t 8,I wi-ibe ! ~t~c ipr CO cop't ~the pDJ- t

By cdixection

For7m 'OV-3627

rdjst. (SIXL No. 61)
A: a a ah.cd()ef(;g.23

9 h
B: C(15); eghj.(5); jl(3); di(2);

MIS
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APPENDIX D

N• 1NATIONATI~kM WOU MAC¢NMu CO0KOAT)OON ,m 31244M.*.

4 CARD PUNCHING OR VERIFYING INSTRUCTIONS •lmiU. &,L

JOB NAME JOB NO CONTROL OPERATION NAME OP COOD MACH TYPE
PANEL NO.usm S ghtiLi %ports

f Rtr,4•cy D ,IN j DUE OUT ESTIMATED VOLUME EST TIME
Daily 0 M TIME DATE TIME DATE 1 sOURS TENThS

"L2 'l-Weklky 0 Anual

0 Sem-.MonzIv 0 Oow, -

P#O'5AM CAMD NO CARD ELECTRO IFORNI NO
SWITCH SETTINGS SPECIAL FEAItuS USED

ON. a"s___ SWITCH
____ PROGRAMUNITCH ALTERNATE PROGRAM 1 HI SPEED SKIP

____._ PRAGRAM UNIT 'I AUXILIAY DLSICATF I] INTERSPERSED GANG PUNCH

-{ -UTO FEDj • FCARD REVERSING 'CONTINUOUS SKIPAUTO SKdIP-AUTO DUP
I -jCARD >INSERTION I- CONTINUOUS SPACESX PRINT

ELFCECKING NO F DECIMAL TABULATION S SELF CHECKING NO

SO DOCUMENTS USED DISPOSITION OF CARDS:

USG SEghti ., Data Reprt VimsLab
RECEIVE FROM:DOUET

Vislab, U of C, S.D. 92152 ViaLab

CARD FIELD O FU"CTO•" REMARKS

'Date sighted (1) day 1 2 i 1
2. miih' '

yr last digit of year. If
_ _.y.ea__r 5 missizu leave blank

4. Soa-m of report 6 8 Box labeled "FR(OMK Tart IM (2) 9 10

.. miles amd tenths. No

Siahtir maxwe (3) lumie 11 {13datial poinmt7. d 14 e5 " etiuted, 2, radar
,,bo 14 , 3- whCocr

Clock code (4) 16 17

" 9. Wm size (5) ..... 18 19

Io. Visml aid (6) 20 21

"-Tim of day (7) 22 23

12. Altitude of aircraft (8) 2J 2. 100's of feet

13 Heght of eye in feet (8a) 26 27 FeetFee

'4 Surface wind (9) __ts 28 29 %; %^uw ,v
- --- ODUPLCATE 0

15 rm3 2PUNCH P
._ from 30 32 _Cali W'zero cole s -2

• , X.SIC IP X5

TOTAL KEY STROKES PER CAROD.- jELF NO C( CK

63061OWSP

DO*e ~ Secit~oen POW..--

14

-- ~-1j



p4

APPENDIX D (Con't.)

IB• IOMA11*TI1Ak &USINESS MAC1I10S CO"PMATION ,..m X24-62, IlCARD PUNCHING OR VERIFYING INSTRUCTIONS Priin U s A.

1JOB NAME JOB NO CONTROL OPERATION NAME OP CODE MACH TYPEf

FRQUNC DE NDUE OUT 1ESTIMATED VOLUME EST TIME

(:hly TIME DATE TIMi DATE U "INT$SE: Weekly i Quar terly
[r of-Weekcly T) Annual

PROGRAM CARD NO CARD ELECTRO (FORM) NO

SWITCH SETTINGS__ SPECIAL FEALURES USFD
ON OFF SWITCHSC .. ALTERNATE PROGRAM HI SPEED SKIP

PROGRAM UNIT . AUXILIARY DUPiLIC •\TE INTERSPERSED GANG PUNCH

CARD REVERSING CS SKIP
AUTO SKIP-AUTO DUPL

- - CARD INSERTION CONTINUOUS SPACE
SELF CHECKING DECIMAL TABULATION SELF CHECKING NO

SOURCE DOCUMENTS USED DISPOSITION OF CARDS

RECEIVED FROM. DOCUMENTS

_CO4.UMM' rh•TI• EAK
CARD FIELD F FuNCTION* REMARKS

I Height of major swells (10) 33 34 Feet. Calm code 00

2. Cloud cover (11) 35 3? Percent

3. Metoorolgginal vinibilitj (12) 38 39 Miles. Unlimited code -2

4 Position of sun (13),relative bearing 40 42 _ __Degrees

altitude 43 44 rees

6. Observer (14) 45 46J_ _ _

7. Type of observ•4•g unit (15) _ 47 481,

41 Serisl number of form 49 53 Lower rigbt corner

10

I!--1 -----

12

13

Id ~~~FUNCTION* 'SYMW,"""•

____....___- • - - C4U~ tCATIE D

15. j~
x ,- II, !
VEARIFY V

TOTAL KEY STROKES PER CARL -- WV NO CK :K

5ate
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APPENDIX E

LOGICAL SIEVE FOR Al SURFACE. DOUBTFUL SIGHTINGS

A i]Si

i TYPE UNIT

NOT

' W"NTj. AN'OT- -' OS r-

OSBSEVElt OBSERVER SVEl

A NOT S
AORS

I- ALTITUDE ALTITUDE

A AIRCRAFT AIRCRAFT

A NOT

A

HEIGHT OF HEIGHT OF S
EYE EYE

NOT W___NT
S S

16 l -o+,,+.
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APPENDIX F

SWEEP WIDTH SUMMARY TABLE FOR VISIBILITY

TARGETS...TYPE I SMALL BOAT TYPk 2 SMALL '"3AT

ALTITUDES ZIN FEET) ARE CLASSED AS FOtLOWS ... 101 0 TO 1000, (1) 1000 TO ?2000, 21 2(000 TO 3000,

THE PARAMETEA I VISIBILITY IN MILES I IS CLASSED AS FOLLUWS ... IO. 0 TO (1 i|) 5 TO 10, 42)10 TO ISO
I3)1S TO 20, 14)20 TO 2S, 01)25 TO 30, 1

ALTITUOE PARAMETER CLASS
CLASS 0 1 2 3 4 5 ALL

0 2.808t 00 S.?49E 00 4.130E 00 7.943E 0O 5.,qZF 00 4.764f 00 4.8T2E 00
I 4.000E 00 3.?6SE 00 5o.64E 00 68.61E 00 9.044E 00 S.S48E 00 6.433t 00
? G 4.820C 00 4.569L 00 T.41SE 00 6.221F 00 1.783E O0 S.970E U0

ALL 2.867E 00 4.?8F 00 4.662k 00 6,9.1e 00 8.224F 00 5.751E 00 .610- O

NUMDFA OF SIGHTINGS...

ALTITUDE PARAMETER CLASS
CLASS 0 1 2 3 4 5 ALL

0 Z.TOOE 01 4.500E 01 S.600k 01 4.800E 01 2.100F 01 1.300F 00 2.060E 02
1 2.00OE 00 2.600E 01 4.100E 01 1.210E .2 S.SOOE 01 1.500E 01 2.600f 02
2 0 1.100E 01 1.800& 31 2.4OOE Di I..00E 01 Z,.OOE 00 7.600c 01

ALL 2.900E 01 8.200E 01 L:ITOL 02 1.910i 02 9.300E 01 2.400E 01 S.420k 02

PARAMETER SUMMARY...

TIME ? 9.538 St CO(OS.

SWEEP WIDTH SUMMARY TABLE FOR VISIBILITY

TARGETS..-TYPt 3 SMALL ROAT TYPE 4 SMALL BOAT

ALTITUDES (IM FEET) A41 CLASSED AS F*KLOWS ...*101 n ft) 1OCO1 I£1 lOor T 2000, I?) 2000 (0 4000.
I

THE PARAMETER I VISIOILITY IN qlLCS ) I% CLASSLO AS FOL.JWS .. '91 )J So% (1) S TO 10, I(2111 TO ISO
13115 TO 20, I,)42 TO 25, ISMS TO 30. 1

ALII UUE PAR1k4M TER CLAS%
CLA.S k 1 1 4 AL

0 4.779L UO e.609L 0 A.V•2. 00C) 9.tC42k 10 .lItIF 01 4.46,t 00 7.892 00
I 3.4'•4 00 S.564 O 9 ..'-1. 1)0 1.134r "I ts°S%,3 ()a 6.053F Ot, 8.461" 00
2 "0 7.278t 0 Q.%,OL o0a Q.P92t Ob I.CSIF 'i 1.331* n1 1.13%• 01

ALL 4.427t "Pt ,.7Tt OC 9.-0511 -0 I.i)',To i 1. 1 tI "1 9.739e 00' #.'%171 On•

NkML'q -IF $IGHTI%GS...

ALTITUDE PA.Al,'kEr• CLA!)
CLASS C a 1 4 %tL

0 1.3,.1E C1 7.200t 01 6.4J,")' 1 1. 1 o( ,2 4.16OF ')I 1.00t, 0'1 1.4401 2
A 9.0)nt 3, -. 0f).tL 0 8.0sno0 -1 1.62%1)k ? , .00o0 .)I ?.6Ol,. fil 4.313J. 02
2 0 1.600t 0i 2.400 ' 1 4.400' )"l ?.S.%t Cl 1.30('k 011 1.220 ?

ALL 4.2O(9 nl 1.3ROp n, 10.6hOt 12 3.Z401 ^, 1.4;Of C? 4.90£ ut A.?710t V?

PARAMETER SUIOAiY...

T I AE 9.%4h stCflS."s

17



APPENDIX F (Con't.)
I 

SWEEP WIDTH SIJMMIY TlAKE FOR VISIRIUTY

t4RCTS...TYPW S blPALL SCAT TVyPF 6 SNALL $O4T

AITITUCAS 1111 F-41 ARk CLASSED AS FULLOWS -,10f) T :) 1000, III 1000 to 2000, 42) 2000 1-, 43o0,
1

_ME PARtEt-tA I VISIBILITY Iw .|LES IS CtiAbSIO AS FOLLUMS .*.#to ) 10 Vv 111 4 1) too 10.2W IO t1 %

M3IS TO ?0# (412u TO Z. 45h25 1T "0, I

""TEONID 0AAA*E * CGLASS
CLASS ui 1 23 4 ALL
0 30"971 00 4.3M9 00 5'00Lf 00 9.115f- 00 6.9"2 00 V 60 44 00

1 4.0000 .00 *.Ut00 c .c l0k 01 1.196t 01 t.`O62f 00 6.5Z3E OC 1.141[ 11

2 2.0041 00 ?.19"? 00 I.?lPL 00 7.0011: 0 4.191f 00 *2.826: 00 0.611" 00
ALL 3.*61t 00 6.2101t 00 V.471F 00 1.Iw4 *1 9.201* 00 8.96"E 00 $.am9 00

WUWOER OF SJ.$TIftS.*.

AWLTIUC PARARMA!E CLASS
CLASS 0 1 2 4 4 ALL

o 7.000" 00 1.6001 01 1.2O00 01 Z.407 01 1.20of 01 0 7. ION Ol
I Z*.000 0 1.4001 01 3.100t 01 3.000M 01 1.SOO 01 O .000Z 00 9.SOO at

2 1.0O? 00 5.60 1 "1 0 01 : 0. fi t 1.800e 31 7.000E 00 2.8001 00 O940., 01

ALL 1.000" 01 3.500 01 41.000 1O ol 1.1M at .qJ07 01 #.0000 Z.19&t 0?

pAAAUNEIASIi •p Y...

T1ON P*3539 SkaCOWS.

SOW WITm SiInMW TAAE FOM VUUUTT

fAR"~ TS ... ioftt #tSSi;LS

SlItliIs Ill. ,,+,, ARL CLAS,,, o F* L.A ... ,1, , ,+,+ll. ToIIll Ti ,, v 42. 200, ., ,3".

-i• J4mAtLrT, 1 VIAllWrtV P. IIrks I 15 &ASSIr 5o 9I-L'tolo ... 4l I ll V 11 i ToI Io. 4Ill:, Ill 1%.

S- 1 •41)195 TO -ci$ I.tf 1. 21st • %s l to lu I

AlI~t~ I 011Ao(AY&If4 CLASS
i~ ~ CAS' 'a /4 ALL! %I.0u*+ *, 4.e. ii., 6.6+t++ + l.-#u9t - I.-1 .)1 Of 1.I4. 31

1 %.246t 0. 4.kaI ut 1.11s$ 31 ?.-oft" D t.4w 0. l.F ;1I
e . .Wo3, 0j 3.,I- 0 -. /A M ;, 1.4P+ :;1 .4. j . . .2)P '%I

ALL 3.OLI' 00 1.13w 30 7.211. 3J 1.37.f' 13 1.44A6. DI 1.311-)t:81 1.091 31

II

J. 4.1 1 4trbll 15011Q .o-5

I 6.!0()4ft , t '1S.U411 DAY...0

I. • . I' 'I. 1: CuPS.~

I ~~~. p D.f•l• 1.?+;, :I .1 •q ;: 11+, 1 I..$0 t Oc; A.l+ %3-

,tL +.-s+.•3! +.•,.'+ 31 S.PVU•. *,I 9. +~i "It 6.9-71- -)1 1.4Jf,, 01 Z..1143 117j

18
MI

I

+pI+.u •+ ++ ••



I

Arr uNUiX F (Cm' t.)

SWEEP WIDTH SUMMARY TALE FOR VISIBILITY

VARtGETS*..,P*OIUPm VESS*l S

ALTIVUDES IIN FELT) ARE CLASSEO AS FOLLOWS ... |0I 1 TO 1000o fit 1000 TO 000. 111 AV0) TO 3000.

THE PARAIETERA I VISI&ILITY IN MILES I IS CLASSIC AS FOLLOWS ...40) 0 TO so (I) S TO 10. 1210 ,TO !So
13115 TO 20. 14120 TO 2S. f%12S TO 30# 1

ALTITUDE PAAAPETER CLASS
CLASS 0 1 a 3 4 ALL

0 2.065f 00 9.016 040 1.312t O 1.522E 01 1.9921 O0 1.242f 01 1.4m91 01
1 3#120f 00 9#04f 00 .0.651 00 1.531f 01 1,6001 01 1.341 01 1.421& 01
2 3.90IE 00 5.064f 00 ?,43SE 00 1.1141 01 1.17 1 01 9.??Sk 00 1.1011 1)

ALL 3.7121 00 9.341t 00 1.0001E .Iehl1ll 01 1.000* 01 1.?44t Ol 1.499* a1

NUSEUR OF SIGWTINGS...

ALTITUD PARA~ret9 CLASS
CLASS 0 1 2 3 4 5 ALL

0 4.000E 00 2.0001 01 1.000C 01 1.O00E 01 2.200f 01 4.0001 00 1.600t 01
I 1.0001 00 1.000f 01 3.700f 01 6.2OE 01 3.4*0ff 01 6.000f 00 1.6009 02
2 3.000E 00 6.0001 00 1.400f 01 1.900E 01 7.O0iE 00 6.000f 00 5.500 01

ALL 0.000f 00 4.400E 01 6.10E 01 9.9M00 01 643001 01 1.0001 01 2.9301 02

PARAME TEA SU14AA*Y..e

tlin 9.43S SfCOftOS.

SWEEP WIDTH SUMMAY TAMBE FOR VISIBILITY 4

TtV0&TS...LAAG& VESSULS

ALTITUDES It% FEET) ARE CLASSED AS FOLLObS ... i01 0 tO 10060 I11 1000 t0 2000, 121 a0w- [in 3G000

THE PARAMEIER I VISISILITY IN MILES I IS CLASSEO AS FULOWS ... 101 0 TO 4 (I1I S TO 10. 42)10 TO I-,
M3IS1 TO 20, 44120 T0 2%, IsIps TO ;0. 1 4

ALTITUDE PARAPEIER CLASS
CLASS 0 12 1 4 5 ALL

0 3.3291 00 S.'921 00 9.01M1 00 l.674, 01 2.124 01 1.1911 01 14.5319 .i
I S.W041 00 6.2?%t 00 I.O1t 01 1.361f 01 2.230M 01 1.S,41 01 1.447f 01
2 Z.0009 06 Z.UK1 00 0.413,l 00 1.141* 01 1#.611t a ?.s35. 00 1.344, 01

ALL S.SOOE 00 9.6404 O 1.217E 01 1.411 01 2.41?1 O1 2.1321 o1 1.344t 01

%UReeR Of SIGI, lWI0S..e

ALTItUDE ?A*APETItR CLASS
CLA-1S 0 1 2 3 4 5 ALL

0 1.0001 00 1.10A 01 T1.000f 00 1.4M00 O 1.100& 01 3.0OCt 00 *.*0Of 01
1 3*,0001 00 t.l0k 0I 2.4409k 01 2*009E 01 1e4Gz.. 01 $.0001[ 00 1.3t01 01
2 I.000* 00 l.0Of~ K , 00 • Som 0 I.I0,w Ot 1.000f 00 4.OO0" 00 1.20K01[O

ALL 7.000f 00 2.3009 01 3.4000 01 4.5M0F 01 3.300* 01 1.200 01 1.500f 02

PARAMETER SU"PAAS...

TimE , 9.419 SICOhOS.
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APPENDIX F (Cont.)

SWEEP WIITH SUMMARY TABLE FOR SWELL HEIGHT

TAKIUTS...TYPE I SMALL #OAT TYPE Z SNALL BOAT

ALTITUDES N11 FEET) ARE CLASSED AS FLLLOW: ... IO1 0 TO 0OO0o itI 1000 TO 20009 121 2000 ITd 4O00
I

THE PARAMETER I SWELL HEIG"T IN FEET I IS CLASSES AS FOLLOWS ... t10 0 TO 2. 41 2 TO 49 21 24 10 Q,

f3$ 6 TO 8, 143 S TO 10. 1

ALTITUDE PARAMETER CLASS
CLASS 0 1 2 3 4 ALL

0 S.433E 00 S.Ok3E 00 3.964E 00 3.6911 00 2.O00E 00 4.860E 00
I 5.132E OU 7.2Z9E G0 8.2?1F 00 3.406E 00 fk 6.3371 00
2 5.601f 00 ?.351k 03 7.349t 11 6.000f 00 0 7.0311 00

ALL 5.2911 00 4.048E 00 6.910t 00 1.324f 00 2.000o 00 5.782t 00

NLWSER OF SIGHTINGS...

AL111TUE PARANETER CLASS
CLASS 0 1 z 3 4 ALL

0 6.700E C 9.600k 01 2.900C 01 4.000 0 PO OOOE 00 1.910OL 02
I 1.2SOE 0 9.5u,!E 01 4.800E 01 4.O,4E 00 C ?.720E 02
2 3.400f 31 2.300E 01 1.200t 01 I.vOCE OC (, 7.63.i 01

ALL 2.300t 02 2.1801. 0? 6.9031. 01 1.100t n1 I.OOOEE 0) S.450 02

PARAMETER SUMPARI...

TIIE lo 9.523 SICONDS.

SEU WIDTH SUMMARY TABLE FOR SWELL HEIGHT

TARI*TS...TYP. I SMALL BUAT TYPt 4 SMALL BOAT

ALTITUDES fl% FIll-T AKE CLASW-0 AS F(V-L.JS ... (I 0 TO 1000, i1) 100' TO 20(00 123 200Z Ti 1000O
I

THE .'ARAffT64 I SWELL F*ICHT Im FEET I IS CLASSEU ^S FOLL9WS ... 401 0 TO 7, 111 7 TO 4s 121 4 tO 69

131 6 TO 8o 141 6 TO 1,-1 1

ALTITU1O PAAAMt IER CLASS
CLASS 1 3 4 ALL

ALT ITUDE PARA&'* T~at CLASS
CLASS f I 3 4 riLL

0 t.6.1 00 1.60041 02 6. 00 S 4 31 5.00O6 00 7.O.O! 0 °3.40. t)0
1 194S9. I 1.4r0O 9 0? B.00h0 7:816.90.01 2) .00W1 0 4|.10 00
2 I.90c6 Ol 4.2001 O0 ).iOO4 at a.o.09 o00 i.OOOE r, 1.31go 0?

ALL 16.424 JZ 3.'u0* 0. 1.9 02 01 R.9O59 01 M. 0. 6 6.501 02

PARANEVER 1JUN68P.. CLASS

2O__14A
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APPENDIX F (Con't.)

SWEEP WIDTH SUMMARY TABLE FOR SWELL HEIGMT

TARGEIS...TYPt I SMALL BOAT TVPt A SOALL BOAT

ALTIrTuDIES 11 FEtT3 4Att CLaSSTO AS FuILOWS ... 0•0 V TJ 1000, 111 IOOC TI 20009 123 2000 Tj 1000i
I

THE PARAHETI- 4 SI0ELL |M1.Hl *4 FEET I IS CLASSfD AS FOLLOIS ... 101 T O Z. 4) 1 1 t 4, 4,2) 4 TO 69
41) 6 TO A, (41 P T1) It', 4

ALTITIU•E PilAAf.#IA CLASS
CLASS 0 1 A 1 4 ALL

0 S.8197 00 S.6941 00 4.A643 00 3.400f 00 4.0001 00 6.326L 00
1 9.01|E 30 I.OOtI 01 I.IAAL 01 I.t..0OAt L 3.84SE 00 1.080f 01
2 9.0421 00 1.321( 01 1.7421 01 2.152f 00 0 9.61,0! 00

ALL A.607t. 00 d.237t 00 9.0,74f 00 ?.Sit 00 6.421F 00 G.l5* 0U1

OERI OF SIG$ATI4GSo...

ALTITUDE PAltAPtER CLASS
CLASS 0 I 2 3 4 ALL

0 I.IOQE 01 3.400f 31 1.300t 01 3.000f 00 2.0001 00 6.700c 01
I 3.01OO 01 3.1001E O Z.60)E OR 4.o00E 00 2.0001 00 1.03j1t 01
2 3.100E UI 1.00t 01 4.OOOL 00 3.0*0t 00 c 5.4001 01

ALL ?.0oo0 01 9.0001 01 4. M01 01 1.700E 01 4.000E 00 2.240t 02

PARAMETER SUMMARY...

tINE * 9.SA4 SCCUWnS.

SWEEP WIDTH SUMMAR TABLE FOR SWEL HEIGHT

TA*RETS...SfALL YESSELS

ALTITUDES IIN FIET) ARC CLASSED AS FOLLOWS *...01 0 To 1000. ItI 1000 T3 2000, 42) 2000 Tl 1000.

TIIE P&,4&ETEK R SMELL HETiGT PA FEET I IS CLASSOD AS FOLL3OVS ... l01 0 TO 2. fi1 2 to 49 f2l 4 TO 6.
131 6 TO O.t W) A TO 10, 1

ALTITUOE PA*AArEat CLASS
CLASS c 1 2 3 4 ALL

0 ?.?051 00 1.170( 01 1.Ol 01 1.30U 00 1.242E 01 1.2711 01
I 1.127E 01 1.264t 01 6.592Z! 00 9.IS 00 &.92SE 00 1.1O0i 61
2 l.?a)01 00 e.209f O 8.I8At 00 1.132E it 0 9.939,. Of

ALL 1.014f 01 1.101C 01 1.103t 01 8.913E 00 4.41SE 00 1.119t O0

WUKSI if SIGNTIf$s...

ALTITUDE PARAMETER CLASS
CLASS 0 1 a,3 ALL
* 1.9001 01 1.100t 01 1.100E 31 1.4400 01 1.000E 00 s.300t 01
1 6.OOE 01 4.7001 01 2.4,00k 01 1.3001 01 3.OOOF 00 1.S40E Oi
2 1.500f, 31 2.100t Ol 7.00" 00 1.00% o a *.60o- 01

ALL !.O0OC 01 1.50Of 01 4.20OF 01 3.000f 01 S.080( 00 2.61OF 02

MONTNSWUPIK" ...
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APPENDIX F (Conlt.)

SWEEP WIDTH SWIIA9V TABLE FOR SWELL HEIGHT

TARGETS ... IMDIUM VESSELS

ALTITUDES fIlt FEET) ARE CLASSED AS FOLLOWS ... 101 0 TO 1000, fi1 1000 TO 2000. 42) 2000 TU 3000.
I

THE PARAITEIR I SWELL hI~iCT Ift FEET IS CLASSED AS FOLLOWS .. o101 0 TO 2, I11 2 TO (, 42) 4 TO 69
13) 6 TO so 141 4 TO 10, 1

ALTITUK PAARAMETER CLASS
CLASS 0 1 2 3 4 ALL

0 1.217E 01 1.~41 01 .31SZE 00 1.1161 01 9.3171! 00 1.4406 01
a 1.4201 01 1.354E 01 1.3M 01 9.335M 00 4.800E 00 0 .S34A 01
2 9.4429 00 1.101 01 ?.ZGXE 01 4.0086 00 1.531 01 1.2101 01

ALL 1.449E 01 I,$ST7 01 1.753E 01 1.4141 31 1.4311 01 1.670F 01

JWUMNS OF SIGHTIIGS.o.

ALTITUDI PARAMTER CLASS

CLASS 0 1 2 3 4 ALL
0 2•.400 01 3.000t 01 1.Z001 01 9.000f 00 3.0006 00 1.0001 01
I 3M00 01 6.900 01 4.4001 01 1.4001 01 4,000 00 1.06% 02
2 1.4001 01 2.0001 01 2.000E 01 4.0001 00 2.000E 00 6.400E 01

ALL 7.900E 01 1.190102 7.4001t01 2.700E 01 9.000 00 3.00E 02

PAR•METER SUMNARY-..

TINE - 9.477 SECONOS.

SWEP IDTH SUMMAR TABLE FOR SWILL HEIGHT

TA*I QTS.. L&AA6I VESSELS

ALTITUDES It" FEET) ARE CLASSED AS FOLLOWS ... lOl 0 TO 1000 II) 1000 ToI 2000 42) 2000 TU To0o00
I

THE PARAMETER I SWILL NEIGIT am FEET I IS CLASSED AS FOLLOWS ... 10O 0 TO 2, its 2 TO 4# 42) 4 TO 4.
131 4 TO of 1431 9 t 10. I

ALTITU0 PARANk lEt CLASS
CLASS C I z 3 4 aLL

0 1.21SE 01 I.30011 1.361rE 01 S.11%3 00 I.S671P 01 1.•201 01
I 0.204f 00 1."93t 01 1.1*41 01 100%SE @ 1.01 0n" 1.4741 01
2 1.121f 01 9.0141 00 s.9041• 01 4.01" 01 0 1.*121t a

ALL 1.3121 01 1.9251 Of 1.3011 at 1."%3l gI 1.771T Ol 1.A401 01

MIUSESII +JF SIP•NI~rIGS.,,

ALTITUDE PA*AP1TEl CLASS
CLASS a I 2 A , ALL
0 1.6006 o Z.100l N1 7.000 7 00 1.00"E 96 1.001 0C. 5.1001 01

1 .1001 01 3.1m *1 3.19001 01 *.000 00 2.001 00 SA0001 of
I S.0001 00 1.0001 00 1.20Om Of ?.0m 00 4 1.190t 05

ALL 3.2001 a1 201m 01 5.9mE 01 1.3001 01 S.ow 90 1.4201 02

FAANTCA SUSSU...

friNE - 9.1t3 SECnowS.

22I
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APPENDIX F (Con't.)

SWEEP WICTH SUMMARY TABLE FOR CLOUD COVER

TARGETS...TYPE I SMALL BOAT TYPf 2 S/PALL BOAT

ALTITUDES (IN FEET) ARE CLASSED AS FOLLOWS ... 101 0 TO IO000 11) 1000 TO 2000, (21 2000 To 000-

TIE PARAMETER 4 CLOUD COVER IN PERCENT) IS CLASSED AS FOLLOWS ... 10 0 TO ?0, f)7io TO 40. idl4c• T 60x

43)10 TO 60t 14)10 TUlOO@ I

ALTITUDE PAAA#ltTEd CLASS
CLASS 0 1 2 1 4 ALL

a 4.2A6F 00 S.26 i. 00 S.621L 00 S.48lk 0(1 4.211 ,. 4.TGi. 00
S R°.240E 00 S.

9 9
:L 00 7.470L 00 A.S0A6 00 S.OlOt" O 1.554t O)

2 l.20Zt 00 6.T'uTE 00 3.520f 00 6.094E 00 S.3$4F On 0 .??1F 00
ALL 6.390t 00 6.b4AF 00 6.1941F 00 T.OTOE 00 4.854E 00 6.42* 0.:

RUMSER OF SIGHtINGS...

ALTITUDE PAR&AMTER CLASS
CLASS 0 1 ? 3 4 ALL

0 8.30•t 01 IO.20E 01 1.500t. O *.OOC.c 0M, .00 0 1.3901 02

1 1.090f 0d 2.000i 01 3.bOUt 01 2-6OOE 01 3.•,+E f01 2.330L 0*#

z 3.400E 01 t.lO Ol 80001,t 00 5.OOO On 1.70T ; O0 ?.0o00t 01

ALL 2.2601 0? S.100t 01 5.9001 01 4.000E 1 7.0 CE 0C 40.4 ,?G 02

PARAMETER SUMPARY...

TIRE £ 9.t44 SW-CCJN)%.

SWEPWIDTH SUMMA". TABLE FOR CLOUD COVER

TARGETS...1TYPE 3 SKALI SORT TYPE 4 SMALL 6O0T4

ALTITUDES 11% FEEr) ARE CLASSED AS FOLLOWS ...*0) 0 f.3 1000. 111 s0OC TO 2000, 42) MO•O TO 1000.

WilE PARA*ETEO I CLOUD COVER 1% PERLfESI) IS CLASS[D AS FOLLOWS ... 401 0 TO 20, 41120 TO 40, 42140 TO 609

fi)1*0 To0s, 141)0 TUIOC. I

A LrTITUDE PARAEI¶ER CLA!S
CLASS 13 1 2 3l 4 ALL

0 ?.9911 00 1.0)3ft_ at 15.01t o•.11t 00 5 #BE0 .125E oc 7.6111i Ou

I , q~ • O 1°.01%?1 0 1 [.+t. 0 ~ i t 0 1 T :Sq IF 0(L 7.612E 00 q.IJ 14E a

2 1.4bb i 01 .13t)3 at! 10?8. 00 $,.$SSE ") #b.$?lE OG 1.?441 01

ALL[ i.20E 01 l.Il|v 01 7.*P?Al 0O 6.4)34t POO V.164F 00 9.?141 Or,

ALTI TUDE PAAAPETFR CLASS
CLASS 0 1 2 1 4p aLL

0 1.230f OZ Z.900t 01 3.100L 31 2•.,O~t -)I 2.100k 01 2.?&qt• 02

t•s7 ,O02[ oi .?0x 01. 4.60tO *I 3.70O0f. el 5g o O01t O0 0C 0,.7 O

ALL 3.7501: LI R.ao~t *1 9.,1061 .It &.soot0E 1 8.T0?Ot T|.1 o~t 07

PAt•A•firA SUM"Afy...

4z.
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APPENDIX F (Con't.)U

SWEEP WIDTH WJMARY TABLE FOR CLOUD COVER

I Aftit T5... Iypt S SMALL ROAT TYPF 6 SAtL ftOAT

A1,1I1VOIS 11%s P1.c1) A4E CLASSED AS FULLJW!ý ... 101 0 T-1 l000, I II 330t) IU 2000, 421 ?0O13 f4 tt;OC*

THE PARAMM1 I CLMD' COVER 14 PtRCINI 13 CLASMi0 AS FULL)W.S ... 401 C T3 20. (11)3 ITf 40. 4ZI40 T0 506
43, 1040, TO 60 4140 IjIGO, I

AtI.IIUDE PAstA4fER~ CLASi
CLASS 0 1 2 3 4 ALL
0 9.883E O0'~ 10464t 00 1.4944. 00 1.046t On) 4.648t: 00 A.07.L W'~
1 1.334C 03 1. %6r 00 6.7151 00 4.3,79c 00 14.13OF 00 1.2ue. 01
2 6.911E 00 1.009k Ut 4.620* 00 6.0001 00 1.4411f 00 4.OCf,-. (IC

ALL 1. 172t 1 1.231~ 01 1.4051. 00 8.2%3F Of) 0.401f 00 1.2A I

ALTITUDE PARAA4F1ER CiLASS
CLASS 0 1 23 4 ALL

0 2.1006- 01 3.0001 00 4.0001- 00 S.000E on) 8.005f 00~ '.1001. )1
I 4.100E 01 1.96Of 01 4.OOOL 00 9.0004: 00 9.000L 0(1 0.600- 01
2 Z.sooi t 0140001f 00 S.0001 00 1.000f, 00 1.t0ef 01 S.400(: 01

ALL G.100t: 01 1.600t 01 1.1001 01, 1.700f 01 3.200t 01 1.610F OZ

PARAMETER SwwPAv...

TIME 1 .544 SEC0O05.

NEU WIDTH U.&ARY TABLE FOR CLOWD COVE

raft" 1S.*.SMALL VESSeLS

ALTIIUODES 11%S FEET) ARE CLASSt0 AS FUJLL3*S ... (01 0 TO 10009 111 1000 TO PC030. 171 2003 It 13339

Ill OAAA'41.C4E CL06ID COVER 1.. PtRCC'S1I IS CLASSED AS FOLLOWS *...I01 1 T) 20. list, To 40. (1340 TO *09
13S)140 4U0. 1*#)-0 1)100, I

ALTIfuODE PlimApilEAt CLASS
CLASS I 1? 3 4 ALL

3) 1.elok Ju 6.00UL 0OZ 1..)*71 01 7.56
44

i 03 I.lZIE 31 1.446L 01
1 1.146L. 33 1.0101 a3 1.1134&. '13 1.1dSIt 31 1.Al0iE 00 1.116i 03
7 1.4 S4 f tp..)*s 00 ?.33ME 30 4.10?t 30 6.191F 00 9.913E. 0..

ALL 1:1?1-~ 01 t.138F fit 1.06lr 231 1.101F 03 q).bi1E 0(. 1.143E O1

ALTITUDE P£AR*C1(8E CLASI.
CLASS Z3 7 3 4 ALL

0 3.S09f 31 1.00;;c 00 3.00Ut '30 1.100f ')I 1.30'%F i' 4.900k .33
I *.gd )I 1.Su0. 01 1.d)O& :3II 1.13t '. I .2321 211l? 01
2 i.e.00t *)I at.ooi 33 A.01 ou 03 3.0001 23 3.00CC it 4.300, 01

ALL C.60fit 03 Z.600, 03 Z ?:)Or 31 3.'P0Ok ;1 4.5001- f1I 2.190t 01
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APPENDIX F (Con't.)

SWEEP WIDTH SUMMARY TAILE FOR CLOUD COVER

TARGETS...*EOI•* VESSELS

ALTITUODS IM1 FEET) ARE CLASSED AS FOLLOWS o.101 0 TO 1000. ll 1000 TO 2000. I4) 1000 10 3009

THE PAUUTATR I CLUDO CQVEP IN PiRCEINT IS CLASSED AS FOLLOWS ... 101 0 TO zo2 41120 TO 409 12140 70 60.
Ill"0 TO 609 14100 T01O09 1

*
ALTITUDE PARIMETIEA CLASS

CLASS 0 1 2 3 4 ALL
o 6.1711 00 2.0191 01 0.000L 40 1.430f 01 4.690M 00 1.49Sk 01
t &.4491 01 109W1 01 1.651 , 9.092c 00 .991" 00 1.90!E 01
2 10625s 01 1.5471 01 1.2009 L 1.41|• 01 0.6241 00 1.T69t 01

ALL 1.14%1 01 2.1131 01 1.0314 0, 1.319f 01 h.Z2E 01 h5991 01

"WUSIAm OF SIGMTINGS...

ALTITUPI PARAMETER CLASS
CLASS 0 -1 2 3 4 ALL

0 1.100f 01 3.000f 00 4.000f 00 1200E 01 S.O000E 00 4.100f 01
I $.600w 01 1.1004 01 3.120o 01 1.800f 01 Z.$001 01 1.420E 0Z
S 1.o01E 01 1.1001 01 6.000t 00 S.0001 00 1.000E 01 %.300t 01

ALL 901001 01 Z.500! 01 4.200E 01 31.000 01 4.000E 01 i.3%M 02

PARANETIR aItAIIARY...

TINE to q.415 SICOWPS.

SWEP WIDTH SUMM TABLE FOR CLOUD COVER

TA361TS...LAMG VESSELS

ALTITUDEA Ills FElT) ARE CLASSID AS FOLLOWS .. 401 0 TO 1000, Ill '900 TO 6000. 42) 2000 TO 3000.

I

Ttl PARAIMETER I CLOUD COVK In K*tCINtl IS CLASSED AS FOLLOWS -..lO4 0 TO 20, 11120 TO 40. t2140 TO 60,

13160 TO 90. 14140 10100, I

ALTITUDE PARAAETEN CLASS
CLASS 0 1 2 1 4 ALL

0 1.339a 01 1.so0 01 2-071E 01 0 3.900 00 1.9S1t 0t

k &.4*ME 01 1.0201 01 1.144f 01 1.231f 01 1.044" 01 1.943t 01
2 9.1111 01 9.342t 00 9.639 00 0 ?.430 0 00 1.1•3% at

ALL 1.421 01 1.18M 01 1.41t5 01 1.7132t 01 1.1421 01 1.60q1 01

MOUISER OF SIGITIWGS...

ALTITUDE PARMETER CLASS
CLASS 0 1 1 3 4 4LL

o 1.300 01 3.0000! 00 I.O000 00 0 1.00m 00 1.90 01OC
1 22.600 01 6.0001 00 1.5,00 01 4.0001 00 I.40o0 01 6.160" 01
S 1.20001 01 ?.00m 00 4.0001 00 0 6.0001 00 2'.9m0 01

h.L $.100E 091 1.00 1 .O1 0010 490001 00 2.100 01 1.1W01 02

PARAIETER SUIJAOY...

TINE 4 9.411 SECONDS.
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APPENDWX F (Con't.)

SWEEP WIDTH SUMMARY TABLE FOR WIND VELOCITY

TARGETS S...TYPE I SMALL BOAT TYPE 2 SMALL BOAT

ALTITUDES It% FEET) ARE CLASSED AS FOLLOWS ... 10) ;U TO 1o00, I) 1003 TO 2000. 12) 2000 T1 3000,
I

THE PARAMETER I WItNO VELOCITY IN KNOTS I IS CLASSED 4S FOLLOWS ... 101 0 TO (.. |i TO 1O0 12-11 TO 159

11115 TO 20. 14420 O 25# 15125 TO 30, 46130 TO 359 17)13 TO 40, 1

ALTITUOIE PARAMETER CLASS
CLASS I0 1 2 . 4 7 7 ALL

0 S.0711, 00 5.335t 00 
4
.3?|c 00 4.210E 00 5.39E. On0 14.00-.-- 00 5.000. 00 4.001E 00 4.912E 00

a j.390- 00 6.45ZE 00 ?.732f an S.3$SF OC 6.416F 00 3.4%9t OC 4.68ZE 00 3.0261 00 6.SS71 CO
2 4.391E 00 5.168f 00 7.334f OC 5.843F 30 6.915F O( 1.?17 00 r ,J 6.6761 00

ALL 5.ISOL 00 5.9331 01 6.101t On S.233F 00 6.448F or 1.333( 00 5.053. 00 4.178L 00 1.80h. 00

4UMME.R 0JF SIGHtIN'GS...

ALTITUOE PARAM&tFM CLASS
CLASS ,3 1 1 3 4 7 6 ALL

0 2.900t Ji ?.100•F 01 5.400E 01 2.900E )I 1.601H 01 6.O0fln- 00 5.OOJ- 00 Z.3030 0,. 2.190E 02

1 6.800E 01 9.9001 01 7.'0OO JI 3.)00i 01 1.4nnflF 01 4.003' 00 
3 .000c 00 2.001E 00 2.99OF O

2 1.500E CI 3.90E) 01 1.400E 01 1.1oOO G1 5.000f 00 1.004f OC 0 3 11.1#00F k',

ALL 1.IO01 0i 2.16CE 07 1.430G C? 7.GOOL .1 3.9001 ;.1 1.3O.c01 6.000ý 00 4.000E 00 6. 3OF 07

PARANtIER SUMNAAY...

TI•M,• 9.b.I6 SECUINDS.

SWEEP WIDTH SUMMA51 TABLE FOR WIND VELOCITY

TARGtfS...tYP1 3 SMALL ROAT rYP: 4 SMALL BOAT

ALTITUUES (INt FL•T) A'tE CLASSFO AS FOLLOWS ... O( 0 Tr 1000, (1) 1000 Tit) 70009 (21 :000 T. *000,

"TW PARAPlqV' I WIND VILOCIfY IN KNITS I IS CLASSLO AS FlLL IWS *..10) 1 TO 5, II) ' TU IC, 1211$ Ir0 3%,
M315 TO .0'. 1417%) T1 2%w 1512% Tu 30, 1A)30 TO 3. 17)3% TO *19 1

ALT|IL'1 PaAUAkI T"6 CLASS
CLASS t 1 / 1 4 , ALL

U 1.13%t., 4.559F 0, ?.794, OV M.14L 3., E•.T49E L0 2.l'g, 00 j.145i 00 .0.U0Oc 00 ?..2 03
1 6.723F 0) 1.173 01 S.3291 00 7.640, O' 4.412C. 0" R.5QS. 00 4.030' 00 4.14lr 00 4.1.I- 00
2 l.153t 01 3.510)i 0C 1.137? 11 1.082L 01 5.1761 00 b .7tr 00 6.966' 00 A 1.2?:.31 -j

ALL 4.4451ý 00 J.4SV Oil Io7 00 '4.14oE o0 6.6,F 00 #-.1311 0, ?.??a 00 4.0U46f 00 6-711F 00•

*4LIMSCA iF SIGHTIMtS...

ALTITUCE PAsAkPcT(R CLASS
CLASS 1 1 7 1 4 u A LL

0 4.1.nt- 01 1.530( O 4.90o0 31 4.330f 31 ?.400E 0I 6.O0't 0, 3.000f 00 ?.0oof 00 3.610F 01
I 8.00it I 1.Si1 0.? I.0O9. 02 *.700& 01 4.600.Lk 01 I.po00. 01 2.1.0 0 00 1.000o 33 4.5401 3?
2 .yOGE '1i 4.1On0 O0 3.700t 01 I.?(Ot '31 1.O00. 00 6.O000t 00 1.000, o0 j 1.060[ ..

ALL 1.400iod 3O.4%01 e't 2.100t 92 1.00f 07 ?.?OOF 01 3.000 11 4.coGOr 00 3.003C 00 9.-,1aE 31

PARAMETER W•,WW0Y...

tIPE 1 3.110 SCZ'Pr0s.
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APPENDIX F (Con't.)

SWEEP WIDTH SUMMARY TABLE FOR WIND VELOCITY

TARGEtS...TYPF 'I SWALL S,1)AT TYPF 6 SMALL AOAT

ALTITUOES (IN FEETl &RF CLASSED AS FOLLOdS ... 10) I' ll COO, (1) 1000 TO 2000. (?) 2000 TO 3000.

TVIE PARAMETE1 4 WIG VELOCITY IN KdOTS I IS CLASSIO AS FOLLOWS ... 40) 0 TO %, II) S TO 10. (2110 TO [So
MIS3) TO 20, TO ?S, IS M,5)2% TO 3), 16)30 TO 3%, 4713ST 0 40, I

ALTITUDE P4RA":TER CLASS
CLASS j 1 2 1 4 5 6 1 ALL

0 2.921L 00 6.052E 00 6.923L 00 4.'%39F 00 S.309f 00 4.401E 00 4.0001 00 S.379E 00 6.706E 00
I 7.651E 00 1.234i 01 1.229t 01 6.519f 00 4.XOlF 00 3.120E 00 0 4.141E 00 1.'79E O0
2 9.1sb6 0o 7.479E 0 6.0 lf 00 .t,14e 01 5.363E 00 t S..94E o0 0 9.lbof 00

ALL 6.9861 00 1.320E 00 9.700t 03 I.3?1( 01 6.171E 00 5.SOIF 00 6.000t 00 6.162F 00 8.863t 00

NUMBEA OF SIGHTINGS...

ALTITUDE PARAETER CLASb

CLASS 1 2 3 4 6 6 1 ALL
0 4.000E 00 2.400E. 01 2.600C 01 3.000t 00 0.O00k 00 4.0001 00 2.OOO 00 1.000f 00 1.600L 01
I 2.0001 01 3.bOOt 01 2.3001 01 1.200t 31 1.600E 01 1.000E 00 0 1.000E O 1.090E 0?
2 9.000F 00 1.700E 01 1.200t 01 t.0ooe at 7.000f 00 0 1.000F 00 0 s.900E 01

ALL 3.300E Ul 0•.OGE Ol 6.1001 01 2.800 01 ý.100E l 5.0001 ,00t 3.0001 00 2.000E 00 2.440E 02

PARANETEA SUMMARY...

IINF - 1.677 SILCO1O$S.

SWEEP WIDTH SUMMARY TABLE FOR WIND VELOCITY

TARGLTS...-SALL VLSSFLS

ALTITUDES 434 FFTel A't( CLASSED AS FOLLOWS ... (0) 0 TO 1000 I1) 1000 TO 2000, 121 2030 TOl 3302,

Tht PARAMETER I WIND VELOCITY IN KNtOTS I IS CLASSED AS FOLLOWS ... (01 1 TO 5, (1) S TO 109 o 2Wi Ta 159
13)1 10 TO 20#. 4Z TO 75, IS12j TO 30, 46130 TO 35. 41713' TO 40, I

ALTITUUDE PAK.IPETE1 CLASS
CLASS , I ? 3 4 6 ALL

0 1.9I4k DO 1.7961 DI 1.1t2l 01 4.09ZE 01 C 6.?1- 01 ) 3 1.379L 31
I 1.019E al 1.206t O1 i.566t o0 9.071t 00 9.0091 00 7.060t 00 0 3 1.901t i
I f..0oZk 00 9.24#*t OC, 1.02.- 31 9.156F 00 6.176f 00 0 6.Td91 03 1.ZSOf 01 1.14I3 ul

ALL .63)4t 0U 1.3039 f1l 1.546t '1 9.,440 03 ?.911f 00 7.001.. OU 4.79.7 29 3 I.7t O 1.16%t o|

NUMBER -* SIGHTIW.S...

ALTITUDE P&At&P.TEl CLASS
CLASS I 7 3 4 1S 0, A LL

O 9.000f 0O 1.900t 01 2.000 01, 1.ZO0L n1 0 1.00, Ot 0 '1 1. 1oat I
1 2.7001. 01 1.200k 01 3.9001 U1 2.9,001: -1 1.300t 01 1.600k 01 q 3 1.1001 11),
w 4.000E 00 1.600f 01 1.600L 01 9.000t 00 3.000f 00 0 1.0ot 00 1.000 O0 ,.?001 ki

ALL 4.02ot 01 4.90* 01 Ol7.00f o1 4.4001 01 1.bOO0 01 1.700 01 1.001 0) 1.C00l 03 2.91vt .4

PARAPETEM SUMMARY...

lINE * 9.1ai StLGOS.

27



APPENDIX F (on't.)

TATS.W0W SWEEP WIDTH SUMMARY TABLE FOR WIND VELOCITY

•_ lr~ARII+ TS .. • MEDIUM4 VESSIkLS

ATTITUDES IlN FEtTI ARE CLASSED AS FOLLOWS ..- 401 0 TO WOO, 41 1000 TO 2000, 121 2000 TO 1000,
I

MIE PRAETIER I MINO VDLOCITY Ift KNOTS I IS CLASSED AS FOLLOWS ...o0) 0 TO 59 11) 5 TO l0, (?110 TO 15.
4I1S TO 20. 44120 TO 2-S 19125 O 30. 161430 TO 3S, ?1)35 T0 40, 1

ALTITUOE PARAMETER CI ASS
CLASS 0 1 2 3 4 5 6 7 ALL

0 1.106901 10 1.4016 01 1.36 01 1.041 01 9.00fE 00 2.001E 00 0 2.000f 00 1.?14[ 01
i 1*61If 01 9.6121 00 1.171f 01 1.163f 01 1.1101 01 •.1ODE 00 4.DOOE 00 0 1.4941 01

2 1-.30E 01 9.1701 00 1.341f 01 1.7101 001 00 .00f 00 2.016F 00 3.000F 00 0 1.320f 01
ALL 1.6700 01 1.320f01 02 2477 01 1.600f 01 3.3001 01 1.090c 001 S.000E 00 2.OOO 00 1.6261 02

PlAM OF SIATINGS...

ALTITUDE PAAMETERA CLASS
CLASS 0 1 2 3 4 5 6 ? ALL

0 0 3.O490 00 2..100 01 1.039f 01 .0001 00 .O. 001 2.OOE 1.01 01.0 00 0.500E 01
1 Z7.261 00 4o5001 01 3o900 01D 3.2009 01 21.0 01 7171 00E 1. 1,O9 010 0 1.800E 02
2 1.100f 00 2.T NE 00 1.S2O1 01 9.9O16 00 1.00f 4.00f00 3,0 O0 0 6.601f at

ALL 1.10O 01 1.050f 02 1.191E 01 1.910f 01 3.3001 01 h.TDOE 01 1.OO7f 00 1.000E 00 3.31Df 02

+ ~POAMIATR! l SUMlPARY,,,

[ tllfine ql.sS9q WIOWIS.

i ~SWEEP WIDTH SUMMARY TABLE FORl WIND VELOCITY

I1lGETlS,-.tARGE VIESSIELS

ALTITUNS 414 FEai ARIE CLASSED AS FOLLOW•S ... 10) 0 TO 10009 111 1000 TO 20009 i2l 2000 TO 1000v

I

Tlf• PARAME•TERI I WINID VELOITIY IN KNOTS I IS CLASSED AS FOLLOWS -... ID 0 TO S, III S TO 10, 12110 TO IS,
1311S TO 20, 144120 TO I5, IS12S TO 30, 46130 TO J'St 413S| TO 40o I

ALTITUDE PARAETEA CLASS
CLASS 0 1 2 3 4 5 6 1 ALL

1 .%03E 01 1.9001: 01 1.0390 01 4.000f 00 6.021E OU 1.0431 00 0 0 5.3001 03
I 7.20M 001 1.3T?0 01 3.29O1 03 1.329E 01 0 .4O44 01 7.0030 00 1.139 01 3 0 .SOlE 01
2 2.00SE D00 1.2 00 1.2"Ot 01 4.016E 00 A3.O2E O0 0 1.6140E 0 0 13.460 01

ALL 2.6001 01 1.4301 01 1.6191 01 I.S01F 01 1.31?f 01 .903% 001 3.00S0 O 0 1.76f0 a2

""ITEI OF SIrSN.GS...

TLN TITUDE PAR E P CLASS
CLASS 0 1 2 3 4 lb 6 1 ALL

a D .6Ofl at 1.9OOE Ot 1.000k at 3.0OOO 00 4.00ofD GO l.Ooft Do 0 0 5.3006 01
a .100t 01 2.30OO at 2.30VE 01 1.300* 01 1.60O0i 01 1.000F 00 2.000E 00 0 *.xOOE at
2 .0009 00 1.200t 01 1.000L 01 4.0001 00 3.OOCE 00 0 1.0OFO 00 0 3.•OO[ at

4 LL 2.41MI 01 5.•001 01 4.306c. 01 2.200t 01 2-300f 01 1.000t 00 3.000 O1)0 0 I.7%,O* C2Z+

p PUIMMAJIV...

P llIME 9.406l SECONDS.
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APPFNIX F (Con't.)

SWKUP WIDTH SUMMARY TABLE FOR ALL PARAMETERS

TARGETS...TYPE I SMALL BOAT TYPE 2 SMALL BOAT

ALTITUDES 1IN FEET) ARE CLASSED AS FOI.LOWS ...6OS 0 TO 1000, 11) 1000 TO 2000, 423 2000 TO 3000,

II
PARAMETERS ARE CLASSED AS FOLLOWS... Oi *INO VELOCITY, III SWELL HEISH19
12) CLOUD COVER, 133 VISIBILITY*

ALTITUDE PARAMETERS VESSEL
CLASS 0 1 2 3 ALL

0 4.612E 00 4.660E 00 40.116 00 4.aT2E 00 4.417f 00
I b.SSTE 00 6.337E 00 T.SSA4 00 6.433E 00 6.S2ZF 00
2 6.6?6E 00 ?.O37LrJW ?.?TIE 00 s.9701 00 60912t 00

ALL S.607E 00 S.82k 00 6.4281 00 S.6h01 00 S.619t 00

NUMSER OF SIGHTINGS...

ALTITUDE PARAMETERS VESSEL
CLASS 0 1 z 3 ALL

0 2.190t 02 1.9701 02 1.390t 52 2.060E 02 2.300 02
1 2.990E 02 2.720E 02 2.330E 02 2.6001 02 3.15O0 02
2 .SSOOE 01 O.60Oe 01 7.500 O .6001 O0 8.800E 01

ALL 6.030E 02 Y.RE 4.470E 02 5.20E 02 6.1301 02

NOTE...
NUMBERS iN LAST COLUMN (ALL) ARE NOT SASED ON PARAMETER COLUMNS, BUT ARE BASED ON ALL VALID SIGNTINGS FOR THIS ISSEL.

VESSEL SUNMAPY...

TIME - 36.919 SECNODS.

SWEEP WIDTH SUMMARY TABLE FOR ALL PARAMETERS

TAR(.ET$.o.TYPE 3 SMALL BOAT TYPt 4 SMALL 00T

ALTITUDES |IN FEtTl ARE CLASSED AS FULL"S ... 0 0 If) I 1000, 41 1000 TO 2000, 162 2000 TJ $o0o,

PARANETERS AqE CLASSED AS FOLLOWS...-OI WIND VtLLCITY9 fII SWELL H1*|CM
(21 CLOU) CJVLAt, 3; Vi|IAILITY,

ALTITUDE PAKAOFTER$ VtSSEL
CLASS n 1 ALL

T.9%lt O 1.489E O 7.6Z21 00 ?.104Z O( R. JF O
I v.767L .U D t.TssL 00 Q.639. 00 8.4oa1 00 S.,20f 00
2 1.204L 01 1.211t 01 1.243. 31 1I.ISt 'It 10711F 01

ALL 4.?37F 00 8.648, 00 9.214F 00 8.5y!: 00 6.616E 0C

muNR CIF SIGHTIN.S...

ALTI1UDE PANAMETERS ViSsfL
CLAS 0 1 2 3 ALL

0 1.610E J2 3.140E 02 2.14%O' 02 3.440f 02 3.8,20 O/
1 4.S40F 32 4.I00i 02 1.600F 02 4..)Q0E 32 .. POt 02
2 1.360t v2 i.310i 0 1.220 02 I.20L 32 1.1010 0?

ALL 4.St01 02 8.,OsF 0? 7.130lt 02 *.7l01 3 1.020F 03

mOTE...
NUMBERS IN LAST COLU"N (ALL) ARE NOT BASED 0% PARAMETER COLUMNS, 3I1T ACE BASED n#4 ALL VALID SIGHTINCS Fli TOIS V-SSEL.

VESSEL SUMMARY...

TIME • 37.040 StCONOS.
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APPENDIX F (Con't.)

SWEEP WIDTH SUMMARY TABLE FOR ALL PARAMETERS

TAIiATS...1YPt- 5 SMIALL MOAT 1Yp 6 SMALL 1IDA

ALTIITUDES Ill FEET) ARE CLASF.D AS FnLLOWS ... lIo 0 Tfl 10009 Ei) 1300 TJ 20009 (2) 200D to 1000v

PARAMINTES 4AE CLASSI:O AS fQLLOWS...10E hP4O kVELtCITY. El) IIlLI I*1•I4T.
(2) CLOUD CINEII, ft) VISIBILITY@

ALTITUDE PARAMETEAS VESSEL
CLASS C 1 2 3 ALL

0 6.?061E 00 6.0261 0c 6.0l0 00 6.s44 00 6.70,? 00
1 1.091 01 1.#04101 31 1.A2A6 01 1.141k 01 1.lSSE 01
a 9.5 .tiE 010 .4.9% 00 9.00SE OC 9.611E 00 1.0131 31

ALL 8.13?1 00 8.539F 00 1.02%t 01 P..0llIF 00 9.*264: 00

4+ tiMIJER of $S16INGS...

ALTITUDOL PARAJIETEIS VESSf.,
CLASS 0 1 ALt.•J 0 ?r.&00E 01 6. POof 01 41.I001E 011 ?.010&1:0 7.60a* i OI 1.0qWE 02 1#030Et 02 1.6001: 01 9.4d001, CIS 1-+19o" 3?

2 5.9001 01 $.400F 01 $.400E 01 $.,01 ot 60.4OE- OfSALL 1*440C 02' ?.240E 47? IL.Glft 02 2..4'041: +Z .S9oE 0

%OffE..*
1J0Uftt$ Ito LAST COLUMN IALLI ARE NOT GASEO M 0AMErVAM COLUINS9 MUT ME BASED ON ALL VALID SIGHTIIN.L FOR THIS VESSEL.

VESSEL SUMMARY...

TIME 3 6.841 StCOMtDS.

SWEEP WIDTH SUMMARY TABLE FOR ALL PARAMETERS

IAAGe?$•... SMALL VESSFi$

ALTIIUOES Ii1 FEET) ARtE CLASSED 4S FULLUNIS ... (0) v) 1000T f I to 100? T) 1.n , 1.11 2001 T1 M0039
I

PARAA&TE1S 4AE CLASStO AS FOLLOWS...1O) btIo VEL)CIVY9 (1) SWELL MMilTl,
oz) CLUUO cotV. m eIMlslLlyM

ALTItUot PA#Ap*TIRs vE $St
CLASS 1 3 ALL

0 1.3212L 01 1.211i 01 I.411t 31 L.274- 01 1.353E •'
I 1.10011 aI 1.1061 01 1.116t 31 1.0181 31 1.o6*f of
=2 1.19AL :i t .139F 00 9. 3?31- Gj 1.+"21 'I 1.t31 .1

ALL 1.1St 01 l.119C 31 1.143( :)I l<+qlt :1 I.41-'.. cI

AL I I ThF PARA.ITFA$ Vf,%%Ft
CLASS '1 7 3 ALL

0 ?,t100. it 6.J00L 01 4.4co. I .i oOl+ "11 1.600. 01
*- I 1.llt !+ I,,40. 0? 1.?IOt 0? 1.490t 17 1.7901- ft?

5 ,.?0OnF 01 4A.641f O 4. 500E 31 4.ý00E 31 *.No00 01
ALL J.93#-1 jj 1.633f 02 .2.I90F 3Z 1.60.[ 932 4.IJfr .0

VOT1...
tQtI4t*S I14 LAST kXU'qf IALLI 4*: %IJT 4Atse IN' 04414Amtlo-st I.CXU"'S. lr 4AE BASED i1V ALt VLSLIa S4.l1St..' F3< t'1 VSSE1EL.

VtSSLL SU494IY...

o•it'lLq * 31.82%, Si,-Cfql'S.
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APPENDIX F (Comt.)

SWEEP WiDTH SUMMARY TABLE FOR ALL PARAMETERS

TARGETr. .. l:O | I4 VESSEL$

ALTITUDES fl% FFEl) ARE CLASSED AS FOLLIVS ... (0) 0 Tn lOGO. I1; 1000 In 2000, 12) 2000 If) 3000i

PARAMkTERS ARE CLASSED AS FOLLOWS...OI WINO VELOCITY, (1) SWELL HE'•GTo,
(2) CL.UD COVEIR, (3) VISiSILIfY,

ALTITUL'0 PNAMAW,$A VESSEL
CLASS 0 1 1 3 ALL

0 I.?14E 01 l.o60E 01 1.•9SE 01 t.6O'E 01 1.691K 01
I 1.498E O I.S34E 01 1.S66E 01 1.471f 01 1.474f 01
2 1.310E O1 I.2ICf ol 1.?6qE Ol I.10tE ('I 1.310E 01

AL,. 1.626t 01 1.00E01 D 1.5941 01 1.4109f i 1. .64) E 01

• MNMJ•ER If# SIGHTINGS°...

ALTITUCE PARAIETERS VESSEL
"CLASS 0 1 2 3 ALL

0 a.301 0al 8.000t 01 4.IOOE Cl ?.,AO01 01 &."Of 01
I 1.dOOE 02 1.660t 02 1.420E 02 1.600E 02 1.930E 02
I 6.600t 01 6.4001 01 5.3001 01 5.500E 01 T.40OF 01

ALL 3.310E 02 3.10Of 02 2.36Ot 0. 2.930E 02 3.560E CZ

NLM'1RS IN LAST COLUMJ"t (ALL) ARE NO0T BASED ON PARAMETtR COLUMNS, BUT ARE BASED ON ALL VALID S|:.HTItNGS c€R THIS VESSFL.

VkSERl SUPPARY...

1 sIME 35.i75 SECONDS.

SWEEP WPT1I SUMMARY TABLE FOR ALL PARAMETERS

TA4Ir1S...LAI.GE Vl3SkLS

ALTITUDES 41% FEET) AREt CLASSED AS FOLLObS ...101 0 TO 1000, fi) 1000 TO 2000, f21 2000 TU 1000,
i

PARAPETERS ARE CLASS29 AS FOLLOWS...COI WDNO VELOCITY, M1) SWELL HI1GHTr.
12) CLOUD C.04ERt, M3) VISIMIITY6,

ALTITUDE PARAMETERS VESSEL
CLASS 0 i 2 1 ALL

0 1.7411 01 1.620 01 1.951E O 1.5331 01 1.606E 01
I E341E 01 1.47?4 0 1.543E 01 1.447C ('1 1.5%2E 01
2 1o%&t 01 1.62TE 01 1.335*t 0i 1.344t 01 1.4W01 01

ALL 1.683t Ot 1.6401 01 1.8•00 01 I.S64E 01 ..?491E 01

"SIIka R OF SIG$TIN&$...

ALTITUWE PAAP-ITEs VESSEL
CLASS 0 1 2 3 ALL

0 S.300E 01 S.100- 01 1.900E 01 4.19001 Ol 0 .ror 01
I 3.600E 31 8.000C OL 6.10"1 .01 7.M0101 9.50*1 O1
2 1.400f 01 3.100i 01 2.R %ME 01 S.IM 01 3."00O 01

ALL 1.?%0* 02 1.620E 02 1.1* 0? 1.5.680E 0? 1.410f 02

NOTE...
NUMBERS IN LAST COLUMI ALL) ARE NOT SAStC O' P.AANTER COEUOIMSs OUT AqE BASED 0N ALL VALID0 SIGHIIN(,S F:0 TMllS vt sr

VESSEL SUNMARV.,,

1.q1 * 3s.926 SECOloS.
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I
APPENDIX H

SWEEP WIDTH ANALYSIS FOR U. S. COAST GUAMD

BY

VISIBILITY LABORATORY
UNIVERITY OF CALIFORNIA

SAN DIEGO, CALIFORNIA 92152

REGRESSON ON
LOG SHIP LEMMGI
LOG VISIBILITY

LINEAR ALTITUDE

SWEE WIDTH. W. FOR VISUAL SEARCH
Veums for W given in Nautical kliI* - M" losts Less Than 30 Feet

!HuNPREDS! SlJRFACtl 5 1 10 i 1 0 1 31I IFT. ALT.1 I I f I Icj-------------..... l ....... a ! ........ nnnn !. .... .e ........-- u
JVISTRJL-I I l I I

1T1, M1.1 I T
11.4  1 .3 1 4.0 1 5.7

1 3 1 2.8 1 3.4 1 4.0 1 5.3 1 6.6
1 5 1 3.8 1 4.1 1 4.ý 1 5.i ! 7.0 1
I In 1 5.-. 1 1.6 1 6.0 1 6.8 1 7.5 I
1 15 1 6.a 1 h.3 1 6.s 1 7.2 1 7.8 1
- 70 1 6.6 1 6.q 1 7.1 1 7.6 1 8.1 1
1 30 1 7.4 1 7.6 1 7.5 1 R.1 1 8.4 1
1 40 1 8.Sl 1 8.1 1 8.2 [ 8.4 1 8.6 !
1 50 I 8.5 1 1.i 1 8.5 1 8.7 T 8.8 1
J ....... j---------- . Jeee eeee..... aaaaaa....... [ a .. . .. ..... ..e

SWE WIDTH. W, FOR VISUAL SEARCH
Values Ow W given in Ntmtical Wies -- lla ots 30 to U0 Feet

| ... ..... I .. e......1----------------- ... a..... nna... .... nnnnnn.......nnn

IHUNDREDS1 SURFACEI 5 1 10 1 20 1 30
IFT. ALT.I t I I I I

IVISIBIL-I I I I
1[TY, M1.1 I I I I !

1 1 1~ 02. 1 .7 1 1.7 1 2-8 I
1 3 1 3.3 1 31.6 1 3.9 1 4.4 1 5.0 1
1 5 1 4.9 1 5.1 1 5.3 1 5.7 1 6.0 1
1 10 1 7.2 1 7.3 1 7.3 1 7.4 I 7.4 1
1 15 1 8.5 1 8.5 1 8.4 1 8.4 1 8.3 1
1 20 1 9.5 1 9.4 1 9.3 1 9.1 1 8.9 1

1 30 1 10.8 1 10.6 1 10.4 ! 10.1 1 9.7 1
1 40 1 11.7 1 11.5 1 11.3 1 10.8 1 10.3 I
1 50 1 12.5 1 12.2 1 11.9 1 11.3 1 10.7 !
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APPENDIX H (Con't.)

SWEEP WIDTH, W. FOR VISUAL SEAC
Values for W given In Nautical Mises - loail losts 60 to 90 Feat

!H)UNnRFDSI SUNFACE• 5 1 to I I 30 1
IF?. AIT.T I I I 7

IVISIBIL-I I I I I
JITY, MI.1 I I I I I

1 -.9 1 -.6 1 -.3 1 -3 1 .9 1
1 3.6 T 3.1 1 3.1 1 1.9 1 4.0 T

5 I 5. .6 1 5.5 1 , I 5.4 1
1 10 1 8.5 1 8.1 1 �I.1 1 7.7 1 7.4 I
1 15 1 10.1 1 9.9 1 9.6 1 9.1 1 8." 1
I 20 1 t1.3 1I In.1. I 10.0 T 9.3 1
1 30 i 12.9 1 12.5 1 le".1 1 11.3 I 1,0.5 I
1 40 t 14.1 1 13.5 1 13., I 17.? 1 11.3 1

O 15.0 1 14.5 1 14.0 1 13.0 I 11.9 i

EEP WIDTH, W. FOR VISUAL SEARCH
Values for W given in Nautical Miles - Small Veosls Less Than 6.000 Tons

Ieeeeeeeeeeeeeeeeee.......I I ~..- -I------I

IHUNDREDS! SURFACEI 5 1 10 1 20 1 3n I
IFT. AfT.. I I I I I

IVISIBIL-I I I T J

TITY, MI.1 I I I I I
1 .0 1 -2- 1 -2 4 I -7 / I i I
1 1 4.2 1 3.4 1 . 1 ý.7 1 1.9 1
1 5 1 7.1 1 6.7 1 6. 1 5.2 T 4.2 I
I 10 1 11.1 1 Iq.5 1 9.9 1 R.6 I 7.3 1
1 15 1 13.4 1 12.7 1 !i2.U I 10.5 1 9.1 1

? 0 I 15.1 1 14.3 1 13.3 I 11.9 1 10.4 1
1 30 1 17.4 1 16.5 1 15.7 1 13.9 1 12.2 1
T 40 1 19.n 1 18.1 1 17.2 1 15.3 T 13.5 1
1 50 1 ?0.3 1 19.3 1 18.4 I 1A.4 I 14.5 T

T- -. .I.--------- I --------- I
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APPENDIX H

SWEEP WIDTH, W, FOR VISUAL SEARCH

Values for W given in Nautical Miles - Medium Vessels (5.000 to 10,000 Tons)

rHIiNr)RFDSI SURFIACEI 5 2 1 0 1 ,
!FT. ALT.! I | I I I

Z .. .. . . . .. . . .. .. .. .. . 1...... . ---.... ..-
IVTSIBIL-I

I ITY, MI. II
1 1 1 -2.7 015 -3- 1 -4.4 1 -5.L 1
I 3 1 4.6 1 4.1 1 3.3 i 9. 1 .4 1

( 5 1 8.0 t 7.P ;0 6.) 1 r). 0 1 3.5
10 1O 12.6 1 11 .7 1 10.9 1 9.0 1 7.2

1 15 1 15, 3$ 1 14.3 1 13,'.3 1 11.4 1 9.4

1 20 1 17.2 1 16.1 1 15.1 1 13,0 1 1.).9 I
1 30 1 19.9 1 t8.4 1 17.6 19.4 1 ,.1 I
1 40 I 21.4 I ?., 1 19.4 1 17.1 1 14./ 1
I 50 I 23.2 1 12.n I ;rj. 18._ 1 5.9 1

taaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa..........ee"--------

SWEEP WIDTH. W. FOR VISUAL SEARCH
Values for W given in Nautical Miles - Lage Vessels (Over 10.000 Tons)

lJ ° ......... a ee ee--------...can ..... C!

IlHIINDREDSI SURFACEI 5 1 10 1 20 1 30 I
IFT. ALT.! I I I l I
I V I S 1 8.. .
IVlSIBIL-I 1 l 1 I I

I ITY, M1 I ] 1 V

1 1 -2-9 1 -3.4 1 3 1 -4.8 1 -5-8
1 1 4.7 1 4.' 1 3.3 1 1.8 1 .4 1

l 5 " 8.2 1 7.4 1 6.6 1 4.9 1 3.3 1
1 10 1 13.0 1 I2.1 I A . 1 9.1 1 7.2 1
1 15 I 15.8 1 14.9 1 13.7 1 11.6 1 9.5 1
1 20 1 17.8 1 16.7 1 15.6 1 13.3 1 11.1 1
1 30 I 2n.6 j 19.4 18a.? 1 15.8 1 13.4 1
1 40 1 22.5 1 21.3 1 20.1 1 17.5 1 !5.0 1
I S0 1 24.1 1 22.. 1 71.5 1 1 .9 1 16.3 ,
40 ....................... aaaa . . - .
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APPENDIX I

Table I. Suggested Sweep Width

LESS THAIN' 0 FT. 30 FT. - 60 FT.
Via (Miles) Vi. (Miles) -

AIt. 100 ft. Surface 6 10 20 30 Alt, 100 ft. Surface 6 10 20 30

1 0 0 0 0 0 1 0 0 0 0 0

3 2.5 2.0 2.3 1.8 0.4 3 3.3 2.8 2.9 1.8 0.4

5 2.7 2.2 2.7 3.2 3.3 5 4.2 3.0 3.6 4.2 3.3
10 3.9 3.5 4.2 4.5 5.8 10 6.5 5.5 5.8 6.2 6.5

15 5.2 4.8 5.5 6.7 7.0 15 8.5 7.6 7.4 8.4 8.3
20 5.3 5.1 6.2 6.8 7.1 20 8.6 8.2 9.0 9.1 8.9
30 5.5 5.9 7.0 7.0 7.1 30 8.7 9.5 10.4 10.1 9.7
40 5.6 6.0 7.1 7.1 7.2 40 8.9 10.n 11.0 10.8 10.3
50 5.7 6.0 7.2 7.2 7.3 50 9.0 10.0 1!.9 11.3 10.7

60 FT. 90 FT, SMALL

Via (Miles) Via (Miles)
Alt. 100 ft. Surface 5 10 20 30 Alt. 100 ft. Surface 5 10 1 2D 30

1 0 0 0 0 0 1 0 0 0 0 0

3 3.6 3.2 3.2 1.8 0.4 3 4.2 3.8 3,2 1.8 0.4
5 5.0 4.2 4.5 4.7 3.3 5 7.1 6.7 6.2 4.9 3.3

10 8.0 7.1 7.3 7.7 7.2 10 11.0 10.0 9.8 8.6 7.2
15 10.1 9.9 9.6 9.1 8.5 15 13.4 12.7 12.0 10.5 9.1
20 11.3 11.0 10.6 10.0 9.3 20 15.0 14.3 13.5 11.9 10.4
30 12.5 12.5 12.1 11.3 10.5 30 17.0 16.5 15.7 13.9 12.2
40 13.0 13.0 13.2 12.2 11.3 40 17.0 17.0 17.2 15.3 13.5
50 13.5 13.5 14.0 13.0 11.9 50 20.0 19.3 18.4 16.4 14.5

MEDIUM LARGE

Via (Mile.) .... Via (Mitles)
An.100ft. Surface 5 10 20 30 Alt. oft. Surface 5 10 20 30

1 0 0 0 0 0 1 0 0 0 0 0
3 4.6 4.0 3.3 1.8 0.4 3 4.7 4.0 3.3 1.8 0.4

5 8.0 7.0 6.2 4.9 3.3 5 8.0 7.0 6.6 4.9 3.3
10 11,0 10.0 10.2 9.0 7.2 10 11.0 10.0 10.2 9.1 7.2

15 14.0 13.0 13.3 11.4 9.4 15 14.0 13,0 13.7 11.6 9.5

20 15.0 15.0 15.1 13.0 10.9 20 15.0 15.0 15.6 13.3 11.1 °•
30 17.0 17.0 17.0 15.4 13.1 30 17.0 17.0 17.0 15.8 13.4
40 17.(k 17.0 18.0 17.1 14.7 40 17.0 17.0 18.0 17.5 15.0

50 20.0 21.0 20.8 18.3 15.9 50 20.0 21.0 21.0 18.9 16.3
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APPENDIX J

Table II. Suggested Sweop Width (Revised)

LESS THAN 30 FT. 30 FT. - e0 FT

Vie (Miles) Vis (Miles)

Alt. 100ft. Surface 7 10 20 30 Alt. 100f. Surface 5 10 2I 30
10 0 0 0 0 1 0 0 0 0 0

3 2.5 2.4 2.3 1.8 0.4 3 3.3 3.0 2.7 1.8 0.4

5 2.7 2.7 2.7 3.2 3.3 5 4.2 4.2 4.2 4.2 3.31
=10 3.9 4.0 4.2 4.5 5.8 10 6.5 6.2 6.2 6.2 6.5

15 5.2 5.3 5.5 6.7 7.0 15 8.5 8.5 8.4 8.4,8,3

20 5.3 5.6 6.2 6.8 7.1 20 8.6 1 8.8 9.0 9.1 8.9
30 5.5 6.2 7.0 7.0 7.1 30 8.7 9.5 10.4 10.1 9.7
40 5.6 6.3 7.1 7.1 7.2 40 8.9 10.0 11.0 10.8110.3

1.50 1 r57 6.41 7.2 7.2 7.3 50 9.0 10.0 11.9 11.31 10.7

60 FT. - 90 FT., SMALL

Vie (Miles) Vis (Miles)

Ait. 100 ft. Surace Y 10 20 30 Alt. 100ft, Sufce 5 10 20 30

1 0 0 0 0 0 1 0 0 0 0 0
3 3.6 3.4 3.2 1.8 04 3 4.2 3.8 3.2 1.8 0.4
5 5.0 5.0 4.9 4.7 3.3 5 7.1 6.7 6.2 4.9 3.3

10 8.0 8.0 7.9 7.7 7.2 10 11.0 10.0 9.8 8.6 7.2
15 10.1 9.9 9.6 9.1 8.5 15 13.4 12.7 12.0 10.5 9.1
20 11.3 11.0 10.6 10.0 9.3 20 15.0 14.3 13.5 11.9 10.4
30 12.5 12.5 12.1 11.3 10.5 30 17.0 16.5 15.7 13.9 12.2
40 13.0 13.0 13.2 12.2 11.3 40 17.0 17.0 17.2 15.3 13.5
so 13.5 13.5 14.0 113.0 11.9 50 20.0 19.3 18.4 16.4 14.5

MEDIUM LARGE
Vis (Miles) tVie (Miles)

Alt. 100 it. Strfce 5 10 20 30 AIt. 100 ft. Surface 5 10 1 20 30

1 0 0 0 0 0
3 4.6 4.0 3.3 1.8 0.4 3 4.7 4.0 3.3 1.8 0.4
5 8.0 7.0 6.2 4.9 3.3 5 8.0 7.0 6.6 4.9 3.3

10 11.0 10.6 10.2 9.0 7.2 10 11.0 10.6 10.2 9.1 7.2
15 14.0 13.7 13.3 11.4 9.4 15 14.0 13.9 13.7 11.6 9.5
20 15.0 15.0 15.1 13.0 10.9 20 15.0 15.0 15.6 13.3 11.1
30 17.0 17.0 17.0 15.4 13.1 30 17.0 17.0 17.0 15.8 13.4

40 17.0 17.0 18.0 '17.1 14.7 40 17.0 17.0 18.0 17.5 15.0
50 20.0 21.0 20.8 18.3 16.9 50 20.0 21.0 21.0 18.9 16.5
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APPENDIX f
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y 0.886 + 0.298x - 0.116x 2
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APPENDIX K (Con't.)

I

1.21

1.0

08 -00 
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0.6

U.)
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1.2

1.1
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.1.1

0

o0

F 1.047 + 0.401C 060 7 C9
1.0

0.90
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