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1.0 INTRODUCTION

The Atlantic Hurricane Strike Probability (STRIKPA)
model is an interim step in the development of the Atlantic
Wind Probability (WINDP~ATL) model. The concepts are for
the most part identical to the western Pacific and eastern
Pacific models. The exceptions are the way forecast dif-
ficulty is treated and the number and listing of stations

for which strike probabilities are routinely computed.

2.0 MODEL DESCRIPTION

2.1 Basis for Forecast Difficulty Estimation

The basis for forecast difficulty estimation follows
Crutcher (1980)1. Using a clustering model (NORMIX) Crutcher
identified three discrete bivariate normal populations of
24-hour forecast errors in the Atlantic Basin for the vears
1970-1979. These are illustrated by 50% probability ellipses

in figure 1.

Some modifications to Crutcher's work was necessary.
The errors he used were adjusted for warning position error
(WPE), but since this cannot be specified operationally it
was necessary to replace this adjustment. An implicit assump-
tion here is that the reintroduction of the WPE does not
change the clustering. For any position on figure 1 (any
24-hour forecast error) there is a unique set of three prob-

abilities whose sum is unity which is associated with the

lCrutcher, H.L., 1980: Tropical Storm Forecast Error and the
Bivariate Normal Distribution. 13th Tec. Conference on
Hurricanes and Tropical Meteorology. AMS, Miami, FL, 1-5

Dec 1980.
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Figure 1, Fifty percent probability ellipses of 24-hour
forecast errors for difficulty class ONE, TWO and THREE
forecasts. The size of the ellipses increase with increasing
class number. Units are n mi.




three populations. Three population probabilities were
determined for each case with the WPE removed. The WPEs
were then reintroduced and the population statistics were
recomputed. Table 1 compares statistics for the threc
populations with the WPE removed (provided by Crutcher for
vears 1970-1979) to those with the WPL (1270-1978: 1979
was withheld for testing).

POPULATION ONE TWO THREE

WPE No WPE WPE No WPE WPE No WPE
W-E Mean -16.9 -16.0 14.9 13.1 11.0 8.6
S-N Mean 9.7 5.1 6.9 1.8 -8.2 -14.3
W-E St Dev  72.3 69.6 86.0 90.0 154.7 167.4
S-N St Dev  65.4 62.6 88.8 85.3 127.1 132.2
CORR COEF -.206 -.212 .391 .452 .237 .259
(W-E error
to S-N
error)

Table 1. Comparison of bivariate normal parameters with and
without warning position error (UPE). The 'WPE'
column was based on 24-hour forecasts for years
1970-1978, while those in the 'No WPE' column, not
only have been adjusted for WPE, but also include
one additional year, 1979. Units are nmi.

Some of the differences in Table 1 are attributable
to the withholding of 1979 from the data set. but most are
clearly related to the reintroduction of the WPE. In any

case the differences do not appear to be of the magnitude

that would influence the clustering measurably.
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CLASS ONE TWO THREE
NA WP EP NA WP EP NA WP EP
24 h 81 99 94 99 130 97 160 148 132

48 h 200 204 176 236 251 188 325 286 254

72 h 362 324 275 394 378 297 477 407 393

Table 2. Average forecast errors (n mi) for difficulty classes
ONE, TWO and THREE as defined for the northwestern

Pacific (WP), northeastern Pacific (EP) and the
North Atlantic (NA) ocean basins.

For comparison purposes the estimated average
forecast errors for the three Atlantic hurricane forecast
populations have been compared with difficulty classes
ONE., TWO and THREE in the northwest and northeast Pacific
ocean basins (Table 2). In the Pacific, the method of
separation was quite different not only from the Atlantic,
but for the two Pacific basins. Nonetheless, Class ONE in
each case represents the easier forecasts and class THREE
the more diftficult. Class TWO appears to be less related
in the different basins, resembling more class THREE in
the western Pacific and Class ONE in the eastern Pacific.
In the Atlantic, class TWO appears to retain a separate

character.

One can see evidence of a variety of distinctions

between conditions in the three ocean basins. For example,

positioning, with combinations of satellite, land radar and

aircraft is far superior in the Atlantic. This shows up

hest in the short range (Class ONE) easiest forecast. Fore-

cast errors are in general less in the eastern Pacific for

several reasons, but major among these are the rapid demise

(hence non verification) of recurving cyclones and the

dominance of highly persistant westward tracks. Long range

(72-hour) forecasts are much better in the western Pacific
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than in the Atlantic while short range forecasts are
generally better in the Atlantic. These differences are

no doubt related to (a) more abundant reconnaissance in the
Atlantic (improves short range forecasts); (b) emphasis on
long range forecasts in the military oriented western Pacitic
forecasts, versus the short range public warning torecast,
and (¢) a greater frequency of low latitude (and hence

casier long range forecast) cvclones in the western Pacific.

Figure 2 shows the three populations for the
Atlantic as sets of nested 507 ellipses at 0, 12, 21, 48
and 72 hours. It is apparent that although clustering was
performed on 24-hour forecasts, contrast between populations

1s present at all time intervals.

Several methods were tried in the current work to
identify conditions attendant with forecasts in each of
the three groups. To set the stage for this investigation
one can think of a particular forecast error as a point

on figure 1. Points near the origin could likely have come

from any of the three populations while points far removed
are much more likely to have come from the large error pop-
ulation (population THREE). Thus we can never specify with i
certainty from which population a particular forecast came 1
even after we can verify its error. It is even more dif- !
ficult to establish before hand, into which population an

error will fall.

After the fact, we can establish the relative prob-
ability that an error came from each of the populations,
This is based on the probability density (height of the
probability surface) at the error point (i.e., on figure 1)

under each of the three bivariate normal distributions. The




Figure 2. Nested tiftv percent
probability ellipses for 0,12,
24,48 and 72 hours. Difficulty
classes ONE, TWO and THREE are
top to bottom, figures Za, b
and 2c¢, respectively. Units are
in n mi.

Figure 2a.

Figure 2b.

Figure 2c¢.
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problem is tirst to torecast these population probuabilyrre - !
or the position on tigure 1. Once they are ltoreeast., one
must cither sclect one population or use a4 combination. Foor

probability purposes it is more reasonable 1o use o cop-

bination tor two important reasons.

RN TUNY SO, S

1. The relative probability of an error coming

from any one population is rarely large (1. ;
60%) . Thus. there is usually a sizable risk :
f that the wrong population will be used.
{ 2. Any predictive scheme which selects one pop-

ulation will be sensitive to changes in its
predictors. There will be times when a smull,
perhaps meaningless, change in one predictior
will alter the population selection and cause

a large swing in the resulting strike or wind

probabilities. This is undesirable sincee it

undermines user confidence particuiariy it

the probabilities oscillate at ceritical times.

é
?

2.1.1 Predicting the Population Probabilitics, The o=t
obvious method of diseriminating between populations is

: on the basis of geography. DPopulation ONF tends to he
associated with Tow Iatitude tropical cvelones in th

casterties.  Population THRELE i1s associated with Yoreh oot ade

. and recurving or post-recurvature cyvelones.  Specd o o rotaion
and direction of motion seems also to be important . Show

moving stores and westward moving storms are more oflen

population ONI where tast moving and north or northeast triacks

are predominately population THREE. Population TWO does=n’t :
appcear to be readily identified with usually recognized

difliculty tactors and may vather be a hyvbrid crvoup which 4

are otherwise population ONE or THREE recognicsod incorrecet iy
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However, the larger correlations (-0.1:1) are signiticant
(assuming about one-fourth ot the 822 cases (200) are

independent ). Stepwise linear regression equations were

by
1
it to the data. The equations are also given in Table 9. é
These equations were tested on 1979 forecasts as independent
data, and the correlation between the observed and predicted i
probabilities was .36 for P1 and .32 for PB. 1’2 Was negia-
} tively correlated with its predicted value so it will be

treated as a slack variable (P2=1-P1—P3).

Once the probabilities are predicted, they are
adjusted in two ways.
(1) Each of the probabilities is constrained to
be 0 < Pi < 1,

L - PRI

(2) As mentioned above probability P2 is set

equal to 1 - Pl - PB. 1

2.1.2 Using the Predicted Population Probabilities in
the Model. The strike probability code generates three
runs; each run using the bivariate parameters from a dif-
ferent population. The final probabilities are a sum
weighted by the predicted population probabilities. Sym-
bolically this is

3

P(:) =Z P(¢|k=1i) P(k=1) ,
i=1
where P(:) is the probability of some event ¢, P(¢ k=1) is
the probability of event ¢ given that we have a population i
lorecast, and P(k=i) is the probability that the current

forecast is indeed from population 1.

~10-
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REGRESSION EQUATTIONS

P1 = 0.3176 - .0020LAT + .0012LON + .0006Vm - .0049U - .0018V .
This equation was

P2 = 0,3283 + .0005LON .0023U0 + .0005V not used. See J
section 2.1.1 /

P3 = 0.3628 + ,0004LAT ~ .0017LON + .0003Vm + .0200U - .0064V

Table 3. Statistics relating class probabilities P and P, to several
predictors. Regression equations relating the probabll%ties to the predictors
are shown across the bottom. This is based on forecasts from years 1970-78.




3.0 OPERATIONAL PRODUCTS

The strike probability product will be available
under operational evaluation during the 1981 hurricanc
seuson for the North Atlantic.

Product Tropical cyclone strike probabilities
for preselected points. This can be
disseminated automatically to a distri-
bution list by Fleet Numerical Oceanography
Center (FNOC) via AUTODIN initially and
possibly later via the Automated Weather
Network (AWN). Included in this product
will be a table o! forecast contidence
estim:ites for the Naval LEastern Oceano-
graphy Center (NEOC) Norfolk, VA.

This product could be generated routinely by FNOC
upon receipt of the NEOC Norfolk retransmission ot NHC Miami's
tropical warning every six hcurs. The message would give
the probabilities of a particular tropical cyclone being
within 75 n mi (left) or 50 n mi (right), relative to tore-
cast track, of twelve preselected points of Navy interest
and seventeen points of Air Force interest. Although sub-
ject to change the points currently listed within the

program are:

Navy Points Air Force Points
Roosevelt Roads, PR Howard AFB, Panama
Guantanamo, Cuba MacDill AFB, FL
Key West, FL Tyndall AFB, FL
Pensacola, FL Eglin AFB, FL

New Orleans, LA Keesler AFB, MS
Corpus Christi, TX Ellington AFB, TX
Mayport, FL Bergstrom AI'B, TX
Charleston, SC San Antonio Basin, TX
Morehead City, NC Homestead AFD, FL
Norfolk, VA Patrick AFB, FL
New London, CT Hunter AAF, GA
Bermuda, BWI Myrtle Beach, SC

Andrews AFB, MD
Dover AFB., DE
Atlantic City, NJ
McGuire AFB, NJ
Pease AFB, NH

-12-




The strike probabilities, computed upon receipt of each 6-
hourly warning and given at 12-hour intervals after warning
time, are presented in two forms. The first is the in-
stantaneous probability, valid at a single instant of time
only. The second is a time integrated probability -- the
probability that a strike will occur at some time between
the effective time of the warning and multiples of 12 hours
thereafter. Similarly probabilities of 30 and 50 kt winds

are expected to be added to this message at a later date.

Additionally the program could be run upon special
request although the implementing software is not now in
place. The user would make his request to FNOC via AUTODIN.
He would include information sufficient to identify the
tropical cyclone, the point of concern (latitude/longitude),
and the radii about that point describing the area considered
to constitute a strike. The output would be in the same
form as the above product (i.e., instantaneous and time inte-
grated strike protabilities at l2-hour intervals aflter

warning time).

An example for hurricane David at 0400 GMT 3 and 4
Sep 1279 follows to illustrate the input and output. At 0400
GMT 3 Sep David was about 80 n mi ESE of Miami with 20 kt
maximum winds. He was expected to skirt the length of the
Florida east coast and thereafter go inland in the Carolinas
on a recurving track up the Atlantic seaboard. Since David
was still on a northwest track, either a continuation of
that track into the Gulf of Mexico or the forecast recurva-
ture track was possible; thus stations along the east coast

as well as those in the Gulf of Mexico were under some

threat.




Two Atlantic Strike Probability Programs (STRIKPA)

runs ftor David are discussed below.

Run 1 is a standard FNOC originated run at

0-1/0400 GMT.

Run 2 is in response to a hypothetical user ut

03/0400 GMT specifying an area within 50 n mi of Cuape

Kennedy (28.4N, 80.6W). His request would have gone to FNOC

via AUTODIN message in APR format (Table 4 gives a probable

APR tormat when and 1if individual user runs are provided).

Required input would be at least one Area of Concern (lat/

long) and radii to the left and right of that point (relative i

to forecast motion).

Tables 5 and 6 illustrate the output from Runs 1 i
and 2, respectively. These tables also contain some descrip- i
tive information. It should be noted that a users manual
will be distributed to operational users of STRIKPA prior

to the dissemination of this product.

-11-




BT

UNCLAS//N03160

TROPICAL CYCLONE STRIKE PROBABILITY REQUEST, ATLANTIC
QR92X0001

/APR,AP(STRIKPA), (other entries on this line as required)
/STM,NM(DAVID),NR(NAO4),DH(7909030400)/
/AOC,LA(284N),L)(806W),RL(50),RR(50)/

(as many AOC lines as needed)

/AAD,

etc. (as needed)
/PARA,

/ERK/ (required end)
BT

/STM: Storm line
NM: Name of cyclone
NR: Cyclone number, Ocean Basin NA=North Atlantic

DH: Effective Dat/time of warning. DH(7909030400) =
030400Z Sep 1979 |

(Day 03 hour 0400 GMT)
/AOC: Are of concern line
LA: Latitude of point of concern. LA(284N)=28.4° north
LO: Longitude of point of concern. LO9806W=80.6° west.

RL: Radius of area of concern to left of storm's track

RR: Radius of area of concern to right of storm's track.
Usually RL is greater than RR. Default values of 75/50
n mi will be used if both RL and RR are zero or blank.

Note: One input record will be rewritten for each /ACC (including

storm information). Request message in accordance with
FLENUMWEACEN, 1977: ASWOCAS Request Procedures Manual,
Vol. 2.

Table 4. Sample Automated Product Request (APR) System Messageo.
This information is tentative since software to accept
this request is not currently in place.

-1H-




Run 1 Output (Product 1)
STRIKE PROBABILITY FORECASTS
DAVID 0104007

ROOSEROADS THREAT NIL*
GUANTANAMO THREAT NIL

KEY WEST THREAT NTL
PENSACOLA  OOININ*12ININ 24ININ 36ININ 48INO! 60INOI 72INO2
NEWORLEANS OOININ IZ2ININ 24ININ 36ININ 48ININ G6O0ININ 72IN01
CORPUR CHR THREAT NIL

MAYPORT OOININ 124250 240451 360251 480151 600151 72IN51
CHARLESTON OOININ [2ININ 242333 360833 480333 600233 720133
SOREHD CTY OOININ 12ININ 240304 360714 480417 600218 720118
NORFOLK OOININ 12ININ 24ININ 360306 480411 600313 720214
NEW LONDON OOININ 12ININ 24ININ 36ININ 48INO1 600104 720207
BERMUDA QOININ 12ININ 24ININ 36ININ 48ININ 60ININ 72INO]
FOR NEOC NORVA: FORECAST CONFIDENCE TABLE

TIME PROB DIST PROB DIST prop  |DIST are radii of circles
about forecast positions.

12HR 50 50 26 75 24 PROB are probabilities that

/ . verifying position will be

24HR 48 100 25 150 27 within inner circle, between

48HR 33 200 25 300 42 circles or outside outer

- . circle respectively. For

72HR 28 300 24 450 48 example, probability that 24~
hr forecast error is less
than 100 nm is 48%; between

PROBABILITIES BASED ON FOLLOWING FORECAST (1007130 nm is 25%; and greater |

than 150 nm is 277%.

HOZ8 10803080 12300Q805Q%Q 243250797085 483500770070 723800760065

1
FORFCASTS: Time 12 hr Latitude 30.0N Longitude 80.5W Max Wind 80 Kts

ILAT/LONG ot preselected points are stored within program.
Strike is predefined to occur if tropical cyclone passes
within 75 nm radius (left) or 50 nm radius (right) oi track
of tropical cyclone.

*THREAT NIL means all probabilities for this station were <0.5%,
IN means insignificant (<0.5%).

Table 5. Output from Run (1).

-16-




Run 2 Output (Product 2)

STRIKE PROBABILITIES FOR TROPICAL CYCLONE DAVID

FROM 030400Z BASED ON FOLLOWING FORECAST

002430776090 122610803100 242800810065 483200815035 723600790025
STRIKE IS BEING WITHIN 350NM RIGHT AND 50NM LEFT OF 28.4N 80.6W
STRIKE PROBS*EOININ 120101 241727 360428 480128 600128 721IN28

[ [T

24 17 27

24 Time 24 hours after synoptic time 030000GMT

17 The probability of a "strike'" at 0400002
(030000 + 24 hr) is 17%

27 The probability of a "strike' between 030000Z and
040000Z (24 hour period) is 27%

ABBREVIATIONS:
Number 01-99; strike probability in %

IN = insignificant; p<0.5% Prevents representation {
of 0% and 100% which
occur only as an
approximation.

The input forecast data is error checked only in that
the tropical cyclone forecast motion is computed between forecast
points. If vector motion deviates substantially from the c¢lima-
tological mean, the following warning message will appear in all
products:

***UNUSUAL MOTION -- PLEASE RECHECK WARNING DATA***
**Note that although the forecast warning time is 040400Z, the OOININ reflects
an extrapolation of minus four hours to 040000Z, whereby the program is
initialized. All subsequent time intervals are from 0400007 initialization.
This minus four hour extrapolation is an internal program adjustment, The
00 position in the "PROBABILITIES BASED ON FOLLOVING FORECAST" section of
the output message Is also an extrapolated position.

Table 6. Output from Run (2).

~-17-




The 1079 Atlantic tropical cvelone torecasts were
withheld trom the developmental data as a test set. This
set consisted of 245 noweasts and 2114 12-hour forecasts. 195
2i-hour torecasts, 112 48-hour forecasts and €9 72-hour

forecasts which could be verified.

i
4.0 TESTING }
g
The testing consisted of running strike probability i
Porecasts ot Atlantice hurricane (and lesser tropical cycelone)
forecusts for 12 Navy points ol current interest and an
additional 24 points scattered throughout the open water
areas ot the North Atlantic and Gulf of Mexico. The Navy

points are listed in section 3.0.

Tables 7 and 8 compare the expected to observed
number of "strikes'. Predictions were grouped into cells of
increasing width, <3%, % to 13%, 1% to 3%4%, etc. and strikes
observed based on best track. Time integrated probabilities ,
over t o hours were verified only if a continuous record of
verifyving positions was available for t hours. This prevents
an obvious bias by excluding of necessity those that die
betore they reach a station but including those which strike
within the tirst few hours. This is progressively less

irportant in shorter range forecasts.

It is difficult to assess the significance of such

itnformation, but verification is obviously necessary. To '

illustrate the problem in establishing the significance of
differences in expected vs observed, let's assume we want
to use a test on whether the two are different. One such
test assumes the number of successes (expected) in N

Bernoulli trials is given by PxN where P is the probability

ot a single success. Our P is the forecast strike probability.




N —————
24 Hour 4& Hour PPN
A < < B EXP OBS CASES ENP (RS CASES EXP Ok
0 - v 0 0 6731 0 0 3627 0 4] 2974
Y- 1% 0 0 75 2 2 186 4 3 429
1479- 3%% 2 2 56 5 6 147 3 7% 161
33%-  73% 4 1 59 3 5 72 0 0 0
75— 153% 7 5 60 0 0 0 0 0 0
15%7 - 3137 13 10 39 0 0 0 0 0 0
313%- 6337 0 0 0 0 0 0 0
6315-200 % O 0 _0 0 0 o o o _0
21 18 7020 10 15 4032 7 10 3564
Table 7. Comparison of expected to observed number of strikes based on an

independent sample of 1979 Atlantic tropical cyclone forecasts.
probabilities were computed on 245 warnings and for 12 stations plus 24 other

points in the open Atlantic.

Strike

These are for instantaneous probabilities and

a strike was considered to have occurred if the nowcast probability exceeded

50%.

*Differences are significant (a=0.05)

2L HKour MERsTe -
Ik INP UBS CASES - ~is {
¢- A 0 0 6554 0 3385 0 0 2542
- 13X 0 1 53 2 170 226
tAn- 33 0 0 45 3 122 5 0% 213
30— 7i 3 2 59 5 O* 93 12 1* 240
“10- 1513 5 5 50 14 15 124 23 29 210 ;
151- 3137 14 10 63 18 25 88 19 32% 91 ;
1T 63T 26 23 60 17 12 3713 10 31 '
€2i7-100 % 23 21 _ 28 0 10 _13 3 8 _u
71 62 6912 69 62 4032 84 81 13564
Table 8. Same as Table 7 but time integrated probabilities are given.

*Indicates differences are significant (0=0.05)
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We can use a binomial distribution to see if our observed
“"strikes” is close enough to the expected. In Tuble 7. the
worst comparison was 3 expected vs 7 observed with 161 cases
(72-hour instantaneous). The number three was arrived at
by noting the average strike probability in that cell
(1% to 3%9) was 29, and 29 of 161 is rounded to 3. The stan-
dard deviation on the 29 is 1.1% using 161 independent cases.
Five percent ol the time we expect the "observed” to fall
more than 1,96 standard deviations away from the mean or
ulside the interval 0 to 1.2%., Since we observed 4, 35%
(7, 161), we might be alarmed, this represents 2.14 standard
deviations away from 2.00 which is significant. The problem
! interdependence can be seen by noting there are only
195 2:id-hour forecasts, vet there are (from Table 7) 7020
24-hour strike probability forecasts, These are obviously
interrelated. To correct for this we usually assume one-
fourth of the cases are independent. When we do that none
ot the difterences in Tables 7 and 8 are significantly
ditferent. With or without this assumption, the agreement

between observed and expected is excellent.

To provide more insight into the behavior of the
STRIKP's as a hurricane threatens, a summary of the
STRIKP's for the 72 hours prior to the six 1979 strikes on
the Navy test polnts is provided as Tables 9 and 10. Those
protsabilities which were counted as having verified as a
strike are underlined. Some which verified were not counted
because they were not observable during the entire verifi-
cation period. Notice that some of the small (under 2%)
probabilities actually verified. With Frederick, even a 12-
hour 19 forecast resulted in a strike on Guantanamo. That
was a case of an ill-defined depression whose track was,

and still is, in doubt.
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HUMFICANE BOR .. NEW ORLEANT 11 JULY 1979
BOR 10le00s NEWORLEANS QOININ 12ININ
Jup 10cc0nd NEWORLEAMS DOINIM 1eneice
BOF 1104040 NEWORLEANS OOININ 121924
BOE 1110002 NEWGORLEANE UVO0INMIN 124578
BOE 11160405 NEWORLEAMS 008484 1201%2
TROFICAL ZTORPM CLAUDETTE .. ROOSEVYELT RORDS
CLAUDETTE 161600l RODSERDADS THRERT ivalL
CLAUDETTE 16cciand ROOSEROARDS THRERT NIL
CLAUDETTE 174040407 ROOSERORARDS GOININ 12ININ
CLRUDETTE 17104007 RPOOSEROARDS GOININ 12ININ
CLRUDETTE 1716002 RPOOSERORDS UOININ 122931
CLRUDETTE 1722004 ROOSERORDS OOININ 122659
CLRUDETTE 150444 RPOOSEROABS V80707 1cueBd
CLAJUDETTE 1810002 ROOSEROADS 806767 12INGE
HURRICANE [AYID .. MAYPORT. FLORIDA 4 ZEPT
DRYID 411648402 MAYPORTY QO0ININ 12IMIN
IRV ID ale2ous MAYPORT QOININ A1Z2ININ
IRy 1D Nend4nind MRYPORTY GOININ 12ININ
DRYID Se1000L MRYPORY GOININ t2ININ
IRvID 4c1600 MRAYPORT ODOININ 12IMNIN
DAVID Heeenad MAYPORT QUININ 12ININ
DRV ID DI0400Z2 MRYPORY GOININ 12ININ
LrRyYID H310002 MARYPORT OO0ININ 12ININ
DRVID G600 MRYPORY OOININ 1203403
DRVID O3cedud MARYPORY GOININ 122834
IRV ID 04044002 MAYRPORT OOININ 1242540
DRy ID 041 D400 MRYPORT G004404 1c3esd
IRVID (416000 MRAYPORTY QLSS leieRy
Table 9 .

Roads, P.R. and Hurricane David to Mavport, Florida.
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Summary of strike probabilities prior to the closest point ot approace
(CPA) of Hurricane Bob to New Orleans, Tropical Storm Claudette o Rocsevelt
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available strike probability estimates were computed 7.0 hours prior to UPA,

Underlined probabilities veritfied in
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a "strike'".
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.0 SUMMARY

The strike probability concepts have been thoroughly
tested in operational use and with independent testing in
the western Pacific. The extensions of those concepts to
the Atlantic are based on sound statistical principles. The
Atlantic model independent test results show excellent agree-
ment between the observed and the expected. Barring a
dramatic shift in forecast accuracy, these tests and Pacific
operational experience with most of the important model

aspects, suggest the model will perform reliably.




COMMANDER [N CHIEF
U.S. ATLANTIC FLEET
NORFOLK, VA 23511

U.S. ATLANTIC (NOO9/04E)
ATTN: NSAP SCIENCE ADVISOR
NORFOLK, VA 23511

COMMANOER IN CHIEF
U.S. PACIFIC FLEET
PEARL HARBOR, Hl 96860

COMMANDER
SECOND FLEETY
FPO NEW YORK 09501

COMSECOND FLT

ACOS TACTICAL DEV. & EVAL.
ATIN: NSAP SCIENCE ADVISOR
80X 100

CINCLANTFLY COMPOUND
NORFOLK, VA 23511

COMMANDER
U.S. NAVAL FORCES, AZORES
APD NEW YORK 09406

COMMANDER
U.S. NAVAL FORCES, CARIBBEAN
FPO MIAMI 34051

COMMANDER NAVAL AIR FORCE
U.S. ATLANTIC FLEET
NORFOLK, VA 23511

COMMANDER NAVAL ALR FORCE
U.S. ATLANTIC FLEET (30F)
ATTN: NSAP SCIENCE ADVISOR
NORFOLK, ¥A 23511

COMMANDER NAVAL SURFACE FORCE
U,S, ATLANTIC FLEET
NORFOLK, VA 23511

COMMANDER

MINE WARFARE COMMAND

ATTN: NSAP SCIENCE ADVISOR
CODE 006

CHARLESTON, SC 29408

COMSUBFORCE

U.S. ATLANTIC FLEETY

ATTN: NSAP SCIENCE ADVISOR
NORFQLK, VA 23511

COMMANDER

AMPHIBIOUS GROUP 2

ATTN: METEOROLOGICAL OFFICER
FPQ NEW YORK 09501

COMMANOER QPERATIONAL TEST
AND EVALUATION FORCE

NAVAL BASE

NORFOLK, VA 23511

COMMANDER

CPTEVFOR

ATTN: NSAP SCIENCE ADVISOR
NORFOLK, VA 23511

OFFICER IN CHARGE

NEW LONDON TEST & EVALUATION
FORCE DET.

NEW LONDON LABQRATORY

NEW LONDON, CT 06320

COMMANDER

SURFACE WARFARE DEV, GRP.

NAVAL AMPHIBIOUS BASE,
LITTLE CREEX

NORFOLK, VA 23521

COMMANDING OFFICER
USS AMERICA (CV-66)
ATTN: MET, OFFICER
FPO NEW YORX 09531

DISTRIBUTION: CR 81-04

COMMANDING OFFICER
YSS FORRESTAL (Cv-59)
ATTN: MET. OFFICER
FPO MIAMI 34080

COMMANDING OFFICER
USS INDEPENGENCE {(CV-62)
ATTN: MET. OFFICER
FPD NEW YORK 09537

COMMANDING OFFICER
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ATTN: MET. OFFICER
FPO NEW YORK 09538

COMMANDING OFFICER
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FPO NEW YORK 09542
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COMMANDING OFFICER
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COMMANDING GENERAL
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COMMANDING GENERAL
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CHERRY PQOINT, NC 28533
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COMMANDER IN CHIEF ATLANTIC
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WASHINGTON, DC 2020}
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OFFICER IN CHARGE
NAVOCEANCOMDET

NAVAL AIR STATION
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QFFICER IN CHARGE
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QFFICER IN CHARGE
NAVOCEANCOMDET

NAVAL AIR STATION

CORPUS CHRISTL, Tx 78419
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NAYCCEANCOMOET
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