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IN'lRODOCTION

This is the Fourteenth report of an annual series preparoo by the
National Hurricane Center (NHC) to provide a source of sunmarizoo data
on Atlantic tropical cyclones. It will not duplicate the narrative
overview of the hurricane season or the description of individual
storms, which will continue to re publishoo in the Monthly .weather
Review. In addition to data supplioo by the National Weather Service,
rraterials have been furnishoo by the OOM Tropical Satellite and
Analysis Center of NHC, and the CARCAH (Chief Aerial Reconnaissance
Coordination, all Hurricanes). This report also includes Probability
Forecasts issuoo with advisories on landfalling United states tropical
storms and hurricanes (Appendix B).

OBJEX::TIVE FOROCAST 'IOCHNIQUES

The following tropical cyclone prediction rrroels ~re used at the
National Hurricane Center for forecasting motion on an operational basis:

1.

NHC-67 (Miller, Hill, Chase, 1968). A stepwise screening
regression nroel using pre:1ictors derive:1 fran the current and
24-hour old 1000, 700, and 500 rob data, including persistence
during the early forecast ~riods.

2. SANBAR (Sanders and ~, 1968). A filtered barotropic model
using input data derived from the 1000 to 100 rob pressure
weighted winds. '!he model requires use of "bcXjus" data in
data-void areas. '!he system was modified by pike (1972) so
that the initial wind field near the stonn ~uld confonn to the
current stonn rotion.

3.

HURRAN (Hq>e and Neum3.nn, 1970). An analog systen using as a
data rese the tracks of. all Atlantic tropical stonns and hurri-
canes dating reck to 1886.

4. CLIPER (Neumann, 1972). Stepwise multiple screening regression
using the prooictors derivoo iran cllitatology and ~rsistence.

5.

NHC-72 (Neumann, Hope, Miller, 1972). A modified stepwise
multiple screening regression systen which CC111bines the NHC-67
concept and CLIPER systen into a single model.

6.

NHC-73. (Neurrann and lawrence, 1973). Similar in concept to the
NHC-72 except it also uses the "perfect prCXJ" and M)S (m:rlel
output statistics) ITethods to introduce I'M::; (National
MeteorolCXJical Center) nUlTerical prCXJnostic data into the pre-
diction eqlB tions .

7.

N['.C MFM r-DDEL (Hovennale, 1975). A ten-level ooroclinic m:rlel
which uses a roving fine nesh (MFM) grid nestai within the
coarser NMC fixed grid primitative equation (PE) m:rlel.



8.

NHC-83 MODEL (Neumann, 1983). NHC-83 is a Statistical-pynamical
model. That is, it uses the output fram a numerical model but
in a statistical prediction framework. Same features of the
NHC-83 !rodel are: "~rfect prCXj" through 84 hours, deep-layer-
mean height fields, avoidance of predictors in deep tropics,
graphical output and forecasts available to meet advisory
deadlines.

PAM is the Beta and Advection Mcrlel and is a m:x1ification of the
POCket Hurricane Model (Holland, 1983). Tropical cyclone motion
is determined ~ the application of a barotropic vorticity
eqtation on a oota plane to large-scale flCYtl fields taken fran
t.fo1C analyses and pr imi ti ve equation m:x1el forecas ts .

9.

In addition, operational forecasts of tropical cyclone intensity
changes in knots at l2-hourly intervals out to 72 hours are generatErl by
a prCXjram naned SHIFOR (~tatistical !!urricane .!.ntensity .forecasts).
Generation of the forecast equations was done b¥ multiple screening
regression technique using historical tropical cyclone data as input.
Results over the past several years have shown that SHIFOR and official
intensity forecasts have comparable skill scores.

'!he National Hurricane Center uses the above m:xlels as guidance in
the foDnulation of its forecasts. '!he hurricane forecaster also makes
extensive use of analysis and prCXJnoses produced by t-l-'lC and TSPC (Tropical
Satelli te and Analysis Center) in Miami.

VERIFICATION

Verification statistics for the 1987 season are shown in Table 1.
The initial position error in Table 1 is the difference between the opera-
tional initial position and that .determined during post analysis (best
track position>. The forecast displacement error is the vector difference
between the forecast displa~t and the actual displacement canputed fran
the best-track positions. Landfall prediction errors for the official
forecasts are given in Table 2a and 2b. These are defined as the distance
fram the predicted landfall point, made 24 hours prior to actual landfall,
to the actual landfall point. In cases Where a storm either crossed an
island or made Landfall When predicted to remain offshore, the error was
designated fram the Landfall point to the nearest point on the forecast
track.

Tropical cyclone warning lead tbres for tl1e Uni tOO States landfalling
storn\S are given in Table 3a. A SUImary of tl1e warning lead tbres
1970-1987 for hurricanes only and for botl1 tropical storms and hurricanes
is given in Table 3b. '!he lengtl1 of tbre retween tl1e issuance of tl1e war-
nings and tl1e tbre tl1at tl1e center crosse} tl1e coast, as determine} fran tl1e
"rest track", was taken as tl1e warning lead tbre. A Irore canplete
discussion of tl1e verification of tropical cyclone warning lead tbres can
re found in tl1e 1977 Annual Data and Verfication Tabulation (Lawrence,
Herrert and Staff, 1979).

2



DATA SlJr.f..1ARIES

A summary of the 1987 North Atlantic tropical cyclone statistics is
given in Table 4. Tracks of the 1987 stonns and hurricanes are shown in
figure 1.

The best track, initial, and forecast positions for the 1987 systems
are in Table 5, along with initial position and forecast errors, and
average errors.

Table 6 lists all center fix IX>si tions and intensity evalU:ltions used
operationally at the National Hurricane Center during the 1987 season.
Fixes are in chronological order, and include those obtained Q¥ aerial
reconnaissance penetrations, satellite (Miami TSM:::), and land-rased radar.
The legend precedes the initial table.

Suppl~tary Vortex Data Messages are given in Table 7. A diagram
of the paths flown in obtaining these Data ~ssages is given in Figure
2. 'Ihe symbolic code for interpreting the Data Messages is given in
Appendix A.

Table 8 is an aerial reconnaissance SUlrm:iry for the 1987 season.

Graphs of the lowest central pressure versus t~ for the 1987 nanm
tropical cyclones are ShC1im in Figure 4.

Table 9 gives the probability forecasts issued for the 1987 land-
falling United States stOm1S and hurricanes.

ACKNa'lLEr:x:;EMFNI'S

Main contributors ~re Miles lawrence, who canputerl the verifi-
cation statistics and JQ3,n David, who drafterl the track chart and
pressure/t~ graphs.
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Figure 2. continued.
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Figure 3. Daily satellite photographs of 1987 tropical cyclones
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Figure 3. (continued)

1301 UTC 9/09/87
1007 mb

1601 UTC 9/08/87
1002 rob

1701 UTC 9/10/87
1005 mb

1531 

UTC 9/10/87
1006 rob

1301 UTC 9/12/87
1002 mb

1501 UTC 9/11/87
1000 rob

1701 UTC 9/15/87
1005 rob

1501 UTC 9/13/87
1005 mb

1"701 UTC 9/14/8"7
loot; mb

14



<continued)Figure 3.
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Figure 3. continued)
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Table 1. Verification of 1987 tropical stann and hurricane forecasts.

1987 average track forecast errors (nautical miles)

all nroels
all forecasts
non-haoogeneous

forecast pericrl (hours)

nOOel 0 12 24 48 72

19
(132)

53
(132)

108
(120)

228
(96)

345
(68)

Official
(no. of cases)

NHC72 19
(130)

57
(130)

121
(118)

277
(93)

404
(69)

CLIPER 19
(131)

58
(131)

124
(119)

290
(95)

448
(71)

NHC73 18
(35)

47
(35)

110
(32)

287
(27)

447
(23)

SANBAR 19
(41)

65
(41)

140
(37)

319
(26)

290
(14 )

MFM 17
(16)

109
(16)

185
(14)

426
(11)

716
(8)

NHC83 20
(130)

53
(130)

96
(119)

208
(95)

348
(71)

..I
JW.1 17

(68)
77

(68)
157
(63)

251
(51)

427
(36)
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I
Table 2a. landfall prooiction errors for 1987 tropical storms and hurricanes

Following is a list of landfall prooiction errors for tropical stonns and
hurricanes during 1987. Ea.ch error represents the distance (in nautical miles)
fran the prooicte:i landfall ~int determinoo fran the "Official" forecast issuoo
24 hours prior to the actual landfall ~intdeterminoo fran the Best Track. Only
tropical stonns and hurricanes are incltrloo. In saTe cases the storm crossoo an
island when prooicte:i to tBss offshore. In such cases the perpendicular
distance fran the landfall ~int to the forecast track is taken as the landfall
prooiction error.

Category
at

landfall

Date/Tine ( Z )
of

landfallStonn NaIOO

landfall
Fbrecast
Error (n.m.) Location and remarks

Unnanei Tropical Stonn 8/10/0600Z * Between Galveston and
Beaunont, TX.

Hurricane 9/23/0300Z 100 Barahona, ~nicanRepublic.

Bermtrla9/25/1145Z 200

Hurricane 10/12/1600Z 80 Key West, FL.

* No landfall forecast lrade 24 hours prior to laIKifall.

Table 2b. Eighteen-year summary of errors (n.nd.) in the prediction of landfall
points for Atlantic tropical storms and hurricanes during the period of 1970-1987.

Unitej States landfalls All landfalls

1987 Mean 24 Hour Landfall Prediction
Error (numrer of cases)

80
(01)

127
(O4)

18 year average 1970-1987 54
(36)

60
(74)

18
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Table 4. Summary of the 1987 North Atlantic Tropical Cyclone Statistics

Maximun
Sustainoo

Wind (kn)

Iaolest
Pressure

(rob)

u.s.
Damage

($ Mil11ons)~tes2 Deaths3ClasslNo. Name

1 8/09-8/17Unnarrel T 45 1007 7.5

8/10-8/282 Arlene H 65 987

8/18-8/243 T 45 1000Bret

9/05-9/104 Cindy T 45 1000

9/08-9/205 Dennis T 45 1000

9/20-9/266 Bnily H 110 958

10/9-10/14 0.57 Floyd H 70 993

IT: Tropical Storm, winds speed 34-63 knots
H: Hurricane, wind speed 64 knots or greater

2 Dates begin at 0000 U!C.

3 '!here ~re no deaths in the U.S. HC7itlever, Flnily killed three in the Inninican
Republic and flooding in Jaffi3.ica fraIl tropical depression numl:er 14 killed six.
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LEGEND FOR 'mBLE 6

OBSERVATIONAL WIT

Reconnaissance

AF = Air Force

NOAA = National CX::eanCXJraphic and Abtospheric Administration

Satellite

GOES-7 = Geostationary Operational Enviroruoontal Satellite

Radar

National Weather Service Radar:

EYW-R = Key West, FL.
MIA-R = Miami, FL.

RESOLtJrION

Reconnaissance
Navigational Accuracy/Meteorological Accuracy (l'lw1). (ExafiPle 5/5).

Satellite
Classification confidence*, location and confidence**

infraroo resolution (km).

, vi sable or

*
1 =caTIp1ete1y certain as to current intensity numrer used.
2 =tends to vary up and dC1lm by 1/2 T or S numrer.
3 =might vary up or dC1lm by ooe T or S numrer, or m:>re.

**1 =well defined eye with certain picture registration.
2 =well defined eye with uncertain picture registration.
3 =well defined circulation center with certain picture registration.
4 =well defined circulation center with uncertain picture registration.
S =poorly defined circulation center with certain picture registration.
6 =poorly defined circulation center with uncertain picture registration.

(Example-l,l, Vsbl,l = classification confidence 1, location confidence 1,
visible picture with 1 kilometer resolution.)

(Example-2,5, ill 8 = classificition confidence 2, location confidence 5,
infrared picture with 8 kilaooter resolution.)
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APPENDIX A.Code for supplementary vortex data message.
-

SUPPLEMENTARY VORTEX DATA MESSAGE

--

~

MISSION IDENTIFIER AND OBSERVATION" NUMBER (completed by m~ht meteorolo~ist and monitor)

AF- --
~~E~~Y~~RTEX DATA MESSAGE

LEGEND
--

lI;-a:;;-i::;.-

~

(iHHH) (TTTd Td ) (ddfff)

!0111

1 01 INDICATOR FOR DATA COLLECTED
APPROXIMA TEL Y 105 NM FROM STORM
CENTER (INBOUND) OR APPROXIMATE-
LY 15 NM FROM CENTER (OUTBOUND)

OTHER INDICATORS (02/2. 03/3...1 FOR
DATA AT APPROXIMATELY 15 NM INTER-

VALS INBOUND OR OUTBOUND FROM
STORM CENTER. INDICATORS MAY BE

EXPANDED BEYOND 07 (08, C9 1 AS
NECESSARY AT APPROXIMATELY 15 NM

INTERVALS.

~

2

~lQl

13 13

104 14 1414

15105 I) 15

lo~

16 161&

IQ7 

17 17 I

MF = INDICATOR FOR MAXIMUM FLIGHT
LEVEL WIND OBSERVED

fff = SPEED OF WIND IN KNOTS

dd = TRUE DIRECTION OF FLIGHT LEVEL

WIND SPEED IN TENS OF DEGREES

TTTd ~ = TEMP!DEWPOINT IN DEGREES

CELSIUS: ADD SO FOR NEGA-
TIVE VALUES

iHHH = PRESSURE HEIGHT DATA IN RECCO

FORMAT

~ L" ~ = LATITUDE IN DEGREES/TENTHS

~-C;;--C:>

M

(fff) L., L., La La = LONGITUDE IN DEGREES/

TENTHS

/ = DATA UNKNOWN/UNOBTAINABLE

MF

(l.g La La)

MF
~

08S 01 AT: CBS 01 SFC WNO:
CBS AT z

(La ~ La)
~~-;;L:;;~~-C;;

(iHHH) Cddfff)

1
(TTTd Td )

1

101

12 2 2

102

3 319_3 3

14 4104 14

5 5105 15

SAMPLE MESSAGE

URNT 12 KMIA 241703

AF 9660411 FREDERIC 08 14

SUPPLEMENTARY VORTEX DATA MESSAGE

01178 10899 13107 10908 36027
02177 2089S 23100 20908 35042
03178 30891 33092 30807 36052

04177 40887 430P9 40907 35070
05178 50883 53070 50908 36086

06178 60880 63000 61010 35108
07178 70877 73882 71211 35120

"'FI78 M0877 MF120
OB5 01 AT 1530Z OBS 07 AT 1600Z
OBS 01 SFC WND 36025
01177 10872 13000 11010 18120

02178 20868 23070 21009 17098

03178 30862 23088 30909 18080
04177 40858 43093 40908 17050
05177 50854 53102 S0908 17048
06178 60850 63108 60905 18031
07177 70844 73114 70902 18025
MF 177 M0872 MF 120
06S01 AT 1630Z OBS07AT 1700Z
08S 07 SFC WIND 16025

REMARKS HEAVY RAIN OUTBOUND

616 606

7 7707

~~-~~-

(4 to La Lo)
M -

(ftf)

LMF

(La I., L" )

MF

08501 AT: OBS 07 SFC WND:
085 zAT

REMARKS (end of m""s~I2")

TRANSMISSION TIMEPREPARED BY:

* US GPU 1985-564-006/20570
A "' S Fr4M

82., A PR 84 0

PREVIOUS EDITION IS OBSOLETE
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ZC2C t~BC815 -~-:~-

U R t~ T 14 K 11 I A 10021:3
AF967 0102A C'fCLONE OB 14 ~~:MIA

SUP PLEMEt~TARY VORTEX DATA MES~3AGE01257 10938 10009 1262:3 18015 I

02260 209:38 21:1009 2272:3 161:111

03263 309:37 30010 32622 15011

04264 409:37 40009 42622 19019
05267 50938 5001:19 52622 18016 .-

06269 609:38 60 I) 09 62622 18012
07272 70940 70009 7262:3 991:105
08274 80941 80 Ij 1:18 82522 99 I) (15

09276 90942 90008 92522 1800:3

I1F267 MO93B tiFO16
ODS 01 AT 00542 OBS 09 AT 012~:z.

OBS 01 :3Fi~ WriD 99005
01280 10944 1001):3 12522 99005
11-1-' I) -j 211'~44 -'1) 111i:J ,,-j ~ -,-, .~ Q illi ~.~~'J£ .-£ ..~ ~~-~~ JJ..-

jJ~~uc '{li'~ 4:1 'jliI J'I J'I~ '1~ 4 '11 qqililS,,'-0'-' ".w -\J. .l ,,- Co 042:38 40943 40009 42421 991:11:15

05290 50943 50(109 52421 07011

HF290 MO943 tiF011
I)BS 01 AT 01482 OBS 05 AT 1:121:172
I) B S 07 SF I: ~~ H D ,',',' ,II

REMARKS 278 944 008;

Table 7.

2CZC ~4BC8 09
URN Ti4 t~:M I A 100045
AF967 0102A CYCLONE OB 12 KMIA
SUPPLEMEr~TARY VORTEi< DATA MESSAI3E
01275 10941:1 10008 12522 99005
r ~.1 ~( 4 .1 il q 4 ~ 2111i Ii9 01 "15"1 oj Q Q Ii il 5II£.£. Co ...CoCo £.CO JJ..

03276 :30945 3 I) I) 09 42522 1:1401 I)
04274 40946 40009 42522 1:12008
05273 50951 50 Ij 09 52522 06011:1
06273 60954 60009 62522 1:14016
07273 70956 70009 72622 1:12014
HF273 ii0954 MFO16

OBS 01 AT 2336Z OBS 07 AT 00042
OBS 01 SFI~ ~~HD 99005
REMARKS 274 937 009;

Supplementary vortex data messages, ]987 tropical cyclones

45

zc2c-i~BC846 ,--;
URHT14 KMHR 101:1920
AF 968 0202A I:"{ I:LONE OB 04
~3UPPLEMEt.TARY iJORTEX DATA ME~3SAI3E01285 10912 1253:3 12 013 221~122 \.

02286 20919 22533 22015 22022
03286 :30923 32529 :321:116 191:126

I114 "H b. 4119?4 4 " So'h 4?11:{ °i2111:{
a c,,- .-.c" c,,- --~ rS"H7 ~ l

)q"7 5'15'1
4 S'1114 'j 11111' Q

II"C"...! .-C,,! Co Co _Co -.~.. J

062:38 60929 62517 6211:3 2 I) 02 0
117 ":~Q

711Q:l" 7'1S17 ~( '1 11C 22il1q
.1c".iJ .-_co !co. -Co IJ ..

08290 80935 82517 :32016 21:1017
09291 909:38 92511 92017 20019 .

10292 I) 0941 02504 02113 991:11:15MF286 t10924 t1F03:j -

OBS 01 AT 05212 OBS 10 AT 0559Z
OBS 01 SFI: ~~t~D I,i ,i ,i..i

01295 10942 12501 12112 22019
Il'i'iq~ 'j I)Q411 ?'1S li l 'j'1 il l ' oj? il:1'j.c"c".. C" -.-~-~ ~c".~' C,,_..~ ,.
r :j '.11~5 :i r y :1 0 :i 'j ~ I) il :i '11 'i ~ 1q il4il \~.Jc". ;J~_.U -C"IJ .-c" 04295 40934 42504 42014 20028

11
5?Y~ 5IiQ~1" 5 251' 11 S'II)1~ 1.,~ il:i'~

a --c" "... .-c" .J .._t!.

It'h'jQ 4 Cliqo'7 t=;~!J~'I°1 h?li 1 7 ;-;O11il:<4 \,-..c". Va_c.! UCO C"C" '-'-. li

7'jl~ 4 71iQ~4 7'j~ 1 '~ 7? li.i 5 '1 Ii li:3lia c". I .Jc". C,,~ -1_.- c".. .

MF295 M 093B f;F 040
OBS 01 AT 0650Z OBS 07 AT 0718Z
OBS 07 SFC i~HD ,i,illl °

REMARKS 296 945 01:18 .

lH OF MDT T5TMS AT 9:3. 4l4 EXTDG HW~;E
OBS 01 OUTBOUHD EXTRAP SlP 1007t1E~

LAS T R P R T 0 B S I) 10:3 TO K ti i A

ORS 04 TO Kt1HR;



Table 7. continued.,

URHT14 KMIA 131335 ' ~:- .-.~~

AF985 041):3A ARLENE OD 1:15 ~:MIA
SUPPLEf1ENTARY VORTE:< DATA MESSAGE .

01330 10697 10009 12221 01031
02:330 20677 20007 22221 36033 -
Ij-°-:j:-:j°-:j11 :-:jilh75 3111

j-l1h 32'0'.1 :3':11:311 ..;
,.,. !! ' 043:30 40672 40005 42221 010:36

05:329 50669 50005 52221 350:32
06329 60666 60004 62221 010:37
07329 70664 70002 72222 02040
09327 80660 90000 92222 35039
09327 90657 90998 92422 33024
MF:3z8 M0664 11F040

085 01 AT 11052 ODS 09 AT 11452 ODS 01 SFC Wt~D 02030
111330 10653 10000 12423 02007 .'

023:31j 20652 20999 2242:3 29008
0:3:3:30 :31)649 31)999 3242:3 1:31)12
04:3:31) 40646 41)999 4242:3 171:121 .

05329 50643 501)01 52:32:3 14034
06329 60640 60lj02 62322 141:1:31
07329 70636 70005 72423 11030
HF329 M1)64:3 11F034 °

08S 01 AT 1219Z OBS 07 AT 12482 ODS 07 SFC Wt~D 150:30
REMARKS :329 655 998;

UR'~T14 t:.I1IA-1i!1414 --;--,...,.--;--:-'-
AF968 020:3A ARLE'~E OB 07 KI1IA ..~.
SUPPLEME!~TARV IJORTEX DATA MESSAGE
01312 107:30 12437 11815 :31025
02:313 20728 22477 21914 :30023
03313 30725 32471 31913 31029
04313 40722 42464 41915 :31021
05316 50718 52457 52115 31015
HF31:3 110725 I1F029
ODS 01 AT 11272 ODS '05 AT 1147Z OBS 01 $FC WND :31010
01318 10713 12442 12015 1801:3
02:319 20710 22452 21919 20017
03319 30708 32461 :31915 190:31:104321) 40705 42467 41914 21022 ' .; .

05:320 50702 52473 52015 21022
06321 60696 62479 61915 210:34
07320 70696 72462 71915 210:38
HF320 110696 MF038
095 01 AT 12392 ODS 07 AT 1306Z OBS 07 SFC WI~D 310:35
RE"AR~:S: 319 716 00:3;

,. -,,- -
---

URNT14 Kt1IA 130119
AF964 1):30:3A ARLENE OB 03 ~:M I A
SUPPLEt1Et~TARY VORTEX DATA MESSAIJE
01303 10694 10006 12622 2302:3
02310 20694 20006 22622 29023
0:331:3 30694 30005 32521 2902:3
04315 4069:~ 40006 42421 :33022
05:318 50690 5000:3 52421 29017
06:320 60688 60002 62521 3002:3
07:322 70636 70000 72523 34022
08324 90683 30993 82623 06021
"F320 110683 "F02:3

ODS 01 AT 22532 ODS 03 AT 23532 OBS 01 SFC WI4D 29020
01327 10685 1000112522 04026
02329 20634 20004 22422 04026
0:3:3:32 30685 :30004 :32:321 05034
04:3:34 40695 40006 423210702:3.. : ..

05:337 50635 50007 52221 05024 ."',
06:339 60695 601)03 62:320 07026::' '..,"

07342 70634 70003 72320 040:30
11F3:32 "0685 HFO:34 .

ODS 01 AT 00192 OBS 07 AT 00552 ODS 07 SFC Wt~D IIIII
~r:MAPk"~ 325 634 999; 46



~"lC2C WDC473 '.'.-T~, URI~T14 KI1IA 220245 COR" .,;

AF969 0312A EI1IL V OD 06 I~OR KMIA. ;SUPPLEI1ENTARV VORTEX DATA MESSAGE. I '

01144 10631 11)012 12622 14026 " '"
02144 21)634 201)12 22622 1:3039 ..:."
03144 30636 31)1)12 :32622 15035 .:,.
04144 40638 41)011 42622 15040. .
05144 50640 51)011 52522 15041 .,.' .

1]6145 60642 61]0:10 62522 15041 ",
07144 70646 71)00:372522 16055
MF145 110647 NF094

ODS Oi AT 011]!j2 OBS 1]7 AT 01262 .
OBS 01 SFG WND ,'1111 "
01145 10655 1308:3 11010 02040 ' .

02145 21J653 23135 21009 01041 .:
0:3145 :30660 3:3149 31107 1:121)23, 04145 40663 43162 41107 0:31):34

05145 50665 53157 5121)5 1)20:3:3
06145 60667 63165 61208 0:3028
07145 70670 73169 71206 04026
I1F145 MQ654 MF060

.ODS OiAT 02142 OBS 07 AT 02382 ...
.ODS 07 SFC 141~D 11,'11 .-"-

REMARKS 145 652 023 HEAVY RAI!~ OUTBOUI4D
COR'D FOR MISSIOI~ I.D. A!4D REMARKS;

.;
\

Tab1e 7. continued.
,,'71' 1,I-HI""~l -'," -..,---','

toJtoJ !..!J'JJ

I URHT14 KMIA 240700 COR
AF966 1012A EMILY OB 07 COR KMIA ,
~3UPPLEMENTARY lJORTEX DATA MESSAGE .:01223 10719 12510 11914 200:34 ' , ,

02227 20721 22498 21316 21036
f'"~2'19 '311722 324 '~5 3171 ~ "1PR'~~ '
", to '. I 'J ,J Co iI.~ J .
042:30 40722 42492 41314 19029 .'.;

052:32 50724 52479 51914 17041
06232 60726 62445 621)17 170:32
MF232 M0724 MF041

ODS 01 AT 04152 ODS 06 AT 05:3:32 ODS 01 S,FC Wt~D
01233 10729 12452 12017 11018
022:35 20728 22476 21816 100:3:3
03233 :30729 324:35 31717 09022
04241 40729 42500 41717 09024.05243 50729 52510 51715 10024 -'

06246 60729 62509 61714 12025
07248 70729 72518 71615 111:114
MF 235 M 0728 !'IF 0:3:3
ODS 01 AT 0611Z OB~3 07 AT 06:39Z ODS 07 SFI~ Wt~D
REMARKS 2:31 729 424;

URrITi~tMI A 230005
Af96J 0612A !;MILY OB 08 KMIA
SUPPLEHENTAR1 VORT!:X V..T/. MESSAQE
21173 1~717 13154 11~~1 e4214
~2172 2~715 2~151 211~3 ~e~12
~3173 30713 33151 30903 ~5e19
J117J 40711 4~1e1 4~~eE e4016
~!5173 50707 53139 511~6 e1~20
'15171 60703 33121 61~~7 22£35
~?175 70701 73103 71110 34£25
MF17J. M~7~3 ~F~35
OPS e1 At 215ZZ OBS 0" AT 2219Z
OR~ ~1 SFc"iRD 0702e
01175 1~696 13~76 1~8~e, IIIII
e2175 2~693 23122 2~906 15e5~
~3175 3~691 33142 3e9~6 17036
04175 406P~ 43165 !e9~6 14~43
~5175 5~585 5~159 513~6 14~35
05175 6~6A3 E3170 610~7.15e31
~7175 ?~6e.1 73170 709~9 15031
MF175 f-I~697 MYl10
OBS ~1 AT 225~Z OBS 07 A~ 23Z5Z .
OQS ~7 SFC IINr IIIII
R~~AR~S 175 6ge 96~;

---:---;-c-~
zczc UBI~296 I
URNT14 ~:Mlfl 210145 ' "

flF969 0112A EHILY OB 11 KHIA !
:3UPPlEHE/~TARY VORTEX DflTA MESSAGE t
01122 10593 10010 12520 02020 ~
02122 20590 20009 22620 01010 I
03122 :3059:3 30010 32522 99005 j
04122 40595 40009 42621 99005 1
05122 50583 50009 52522 99005', j
06122 60581 60007 62622 99005 ' 1
07123 70579 70006 7262305016 , ' 1
HF123 H05.93 HFOZO ' "

08S 01 fiT 2327Z 08S 07 fiT 2:355Z OBS 07 SFC W/4D 1111)
01126 iO~7A-10007 12522 14049 i

201)0922523 14065 ~
)0009 32623 1:3065 ;
40010 42522 13052 ' ';

, ,
)0011 52522 13044 ,!
iO0126262113047 ; j

", .'0012 72622 12039,.: '" ,", ~
" ,

IF067. ,; j
.9Z ODS 07 fiT 0114Z' "l,', ;

, ;
In //,'// C t .'

78 004;

2C2C 14FC491 02129 20578
URHT14 Kt1IA 220719 03131 :)0578 :
AF968 0312A EI1ILV OF 12 KMIA 0413:) 40579 '
SUPPLEI1ENTARV VORTEX DATA liESSAGEi 05136 50579 ~
01149 10677 13162 11105 01024 .06138 60579 i
02149 20674 23160 21105 040:30 .! 07141 70578 i
03149 30672 33145 31107 04040 1 tlF130 110578 ~
04149 40669 43139 41206 :34025' ODS 01 AT 004
05150 50667 5:)120 51209 35030 ODS 07 SFC UN
06150 60665 63048 61009 34086 .REI1ARK$ 124 5
IiF150 1'\0665 I1F096
ODS 01 AT 05102 ODS 06 AT 05322
DBS 1)1 SFC WND IIIII
01154 10664 13049 10909 09072
02157 20664 23124 21108 11052
03160 30664 33141 31008 10045
04162 40664 43151 41008 1004:)
05165 50664 53152 51107 10020
06167 60664 63161 61106 100:):)
07170 70664 73167 71105 10032
liF15:) N 0665 NF102 .,

ODS 01 AT 06232 ODS 07 AT 06482 LODS 07 SFC WND 11111.

RENARKS 152 664 925 --~-
EI<TRAPOLATED SLP FROI1 1500 FT 930MB :-
LAST REPORT ODS 01 THRU 12 TO KMI.A, ETA TAPA 22/0740Zi

!.7



lable /o_contlnueg_o

URNT:~d KMIA 251235
AF9~':: :~412fl EMIL It OB 17 KMIA I
~!!Pf:" ::";:~TAR t( !)I1RTFv DA-

I A '/I1E~~~'Ar;E I--.,.-'1,1 _I_" "IJ'J~

1j131j:3 1!)655 1312:3' 11007 251:146 :
1)2:3[1" 20655 2:3117 21006 25054 i
0:3:306 :j0655 :3:3111 31007 25062 '.;
1)4309 40655 4310:3 41205 25063'1~') 1" ~"'~ 4 ~3 '~7 ~1 '.~ .-.'.~~ .';1",_1 -,I/b'J. oJ I}t', J I)I}{ ,b!J{.J

1)6:312 60653 63056 61106 2507:3
11i:{-! ~ 71iL5:1 7:3qR3 71 -)lj'i -)41 (1(1"" " , .-I ",,- 11;:::3:l5 t~0653 fiFiOO

I)B~3 01 ~T 10lj7Z OBS 07 AT 10262
OFS Ij:t SFI~ I~ND III,',':

-zczc ~BC912'
URNT14 K!1 I A 241215 COR

AF966 11)12A EMILY OF 13 I::OR ~:M!A
SUPPLEMENTARY VORTE~i DATA ME~3SAGE
01213 10729 12522 11715 24011
02221 20729 22519 21715 2501:19
0:3222 :30729 32519 31716 24011
04225 40728 4211,' 41,'11 24015
05228 50727 52509,51715 24022
062:30 60727 62497 6181:3 24026
0723:3 70727 72494 71914 26024ZCZC WBC15:3 HF241 M0720 MF060

URt~T14 ~:M!A 250941 IjB~ 01 AT 1:'9522 OBS 07 AT 10172 OBS 01 SFC WND 1111I
AF969 1412A EMILY OB 12 ~:MIA__- ; 0124310726124:311201909024
SUPPLEMENTARY VORTE:< DATA MEJJHI3 ; 02244 20727 22454 21716 06041:1
01325 10672 1:3098 10906- 21°.1~ ' 03246 :30728 :32479 31816 08029
02323 20672 2:3102 2100~ 241J1( 04249 40729 42500 41716 07014
0:3:321 :30672 :3:3098 31006 99005 ~ 05251 50729 52500 52015 04015 ..
04:318 40672 4:3094 40908 26012 06252 60729 62503 61815 120:32 :"i .
05316 50672 53077 50808 99005 07256 70730 72509 71715 12033 i'
06314 60672 6:3074 61107 9901:'5 HF244 '"0727 f1F040 .
07312 70672 7:3065 71003 09012 ODS 01 AT 11222 OBS 07 AT 11472 OBS 07 SFI~ WI4D 09021J
MF:325 M0672 /'IF019 REMARKS 241 724 427 SLP OB 01 114BOUND 1015MB
ODS 01 AT 07312 OBS 07 AT 07562 SlP OB 07 OUTBOUt4D 1014MB;
OBS 01 SFC WND 111,'1
01310 10669 1:3061 10907 99005 ~
02:3.1.0 20671 2:3085 20806 :30048
0:3310 :30674 :3:31:194 31008 290:38
04:309 41:'678 4:3102 41005 06043
MF:310 110671 MFI)48 -_.~

!jBS 01 AT 090!)2 OBS 04 AT O~~IJl
nR~ il4 SFI~ 14ND 11,'11

RE!1ARKS :309 666 991 -,' .
~!HD 220,'94 KTS AT :30.714 66.6W, HI} !~EI_,I\-, IJUTBD- TIJ!4 ~ .s
DOPPLER ATTEHUATED I t4 EYEWALL , PEH~. I !~R" WI~D b5 Tli (5 K. T '-

OUTBD TO WEST;

.,C7 ,"
1 1tl"O'-~

'" L" 1L'IJQJ{URHT14 KMIA 240925 ' '..

AF366 1012A EMILY OB 10 KMIA
SUPPlE~EHTARY VORTEX DATA MESSAGE

01231 10743 12512 117:1:3 :31015
022:30 20745 22509 21911 31017
03231 30743 :32504 31715 31010
042:31 40740 42501 41714 291:115 ,
05232 507:37 52498 51714 :34016
I'h~?R h jI7.~S 624q.-, h1q1:~ 14R12'J_LoI__C/"'- -'---"--
072:35 707:32 72430 71714 32021
MF235 1'10732 MF021
OBS 01 AT 07262 ODS 07 AT 07542 ODS 01 SFC Wt~D IIIII

01236 1072:3 12452 12115 13043
02236 20721 22477 21919 191:1:37
032:35 :30717 32497 31915 190:31
042:34 40714 42507 41715 200:31:'"
1)5234 50712 52510 .51715 19(1;35
06234 60710 62510 61915 19029
MF236 M 072:3 MF 04:3
ODS 01 AT OB292 ODS 06 AT 03552 ODS 06 SFI~ WHD IIIII
REMARKS 235 726 422 t~UMEROU:3 TRW'OUTBOUND;

URNTi4 KMIA 250730

RF96:3 1412A Et1IL j' 03 07 KMIA
SUPPLEI1EI~THRY I,)ORTEX DATA MESSAGE
01291 10693 10009 12421 290:3:3
1)229:3 20692 20008 22321 2902:3
0:3296 :)0691 :)1:1006 32:32:1 :31.021
1)4293 40699 40005 42420 :30020
052~~9 50636 5001:15 52:321:1 :320:32
06299 60682 60991 62121 :3:3075
1)7299 70679 70995 7262:3 21019
MF299 110682 MF075

OBS 01 AT 05152 OBS 07 AT 05472 '

OBS 01 SFG WHD IIIII
1)1:302 11)673 10999 1232:3 17069
')2302 2067:3 2,'1/,' 2,r,'I,! 17092
1)3302 30669 33095 31}90:3 21091
04301 40664 43'116 40905 201)6305301 50660 5312:3 51007 2106:3 '

06:300 60659 631:34 61006 20065
MF302 M0673 MFO92
ODS 01 AT 062:32 OBS 06 AT 06492
OBS 07 SFG I~I~D 11,','1
REMARK~3 3iJO 678 995 1
~3USTA IHED MDT TURF OUTBOUND LOI~ LEVEl
MDT TURD/HEAVY PREI:IP II:!I:NL L TI~IJ BOTH
ST ELMO'S FIRE 90 "" TO 11:10 HI'! EAST,



'. URNTI4 KHIR 110935

AF963 0613A FLOYD 08 07 KHIA

SUPPLEMENTARY '~RTEX DATA MESSAGE
01193 16830 101'03 12323 17634
62193268322000222423 16036
63193 30B35 38082 32423 18831I
84193 48B38 4808142424 16833

I 05192 58B4B 56086 52323 1562B
I 66196 60B43 66!J99 62424 12819

tF 193 ~832 tF036
DBS 61 AT 8739~ DBS 86 AT 8881Z
DBS 01 SFC UlD /////

81189 18847 18999 1242333825
021B9 28849 28088 22323 34835
831B9 38852 30082 32222 34836
041B9 46B55 48882 42323 35826
85189 56B5B 56083 52323 34823

8618968869680636222234822
8718976862780847232332815
tF 189 ~852 tF036

\ DBS 61 AT 8B53~ DBS 87 AT 8922Z
I --~~ 07 SFC UlD ///// .-0

f-nnn" ,

Tab 1 e 7. U;~~lpil~;~';~\ HA~yjlvdO)Rj;Et1: ~!)A~TAl."I1.1.E);S~Gl-iJ I r UI) Uo I\II!II '

\continued. '01284 10774 10006 12217 020:30 ' '" I

022~3 20771 20005 22213 010:30 :,:' .: ..032:32 :30769 :30004 :32220 010:37 ' ' ~': ,
042:31 40765 4000:3 42220 010:36 ._:'~I' ..'

05280 5076:3 50002 52:321 010:30' :
\06279 60760 60001 62320 :36029 .,' .:.

07279- 7075770999 72519 35031

MF2B1 t10765 tiF036
ODS 01 AT 17042 OBS 07 AT 17272 OBS 01 SFI~ WI~D 0103501234 1075:3 10993 12624 :36011 '

022:36 21)754 20000 22:321 02029
03237 30755 :30000 32:321 0:30:31
04290 40755 40001 42220 030:39
05293 50755 50002 52220 020:31
06294 60754 60002 62219 020:38
07298 70754 70002 72119 02040tiF297 Mlj754 I1F042 '

ODS 01 A~ 18062 OIlS ,07 AT 18382 OBS 07 SFC WND 03050 IZC2C WBC985 :::; ::

REHRRKS 231 754 997, -S~~X5 KMIR 111712 ' : ..'.URNT14-KMIA-i:31204 I~OR ~- AF968 0713A FLOYD Kt1IA -.

AF866 111:3A FLOYD ':IB 09 I~OR KMIA: 1534 06165 08995 05607 0125 004 012 09:3 251 01:3
SUPPLEMEI~TARY VORTEX DATA MESSAGE 1535 06173 09892 05616 00$3 003 013 095 253 013
01250 10775 10001 12221 230:30 1536 06181 08838 05621 0140 006 014 097 245 014
02255 20772 20999 2232:3 26024 1537 061B9 08885 05623 0115 011:1 014 097 235 015
0:3257 :30772 31:1993 3242:3 25025 1538 06197 08881 05627 0096 014 015 097 235 015
04260 40771 40998 4242:3 24031 1539 06205 03318 05627 0126 019 015 097 233 016

05262 50770 50993 52423 2:30:30 1540 0621:3 08375 05625 00E:3 021 016 091 235 016
06265 60768 60997 6242:3 20042 1541 06221 08872 05625 0116 022 016 089 245 017

07268 70768 70997 7242:3 19026 1542 062:30 08~69 05629 0166 03:3 013 087 253 015
08268 80770 80997 82424 19014 .-1543 062:38 08867 05627 0153 037 012 087 259 013

MF265 M0768 tiF042 \ 1544 06246 08864 05625 0107 034 012 083 265 013

ODS 01 AT 0958Z OBS 08 AT 10:31£ OBS 01 SFC WND 11111 1545 06254 08861 05624 010:3 0:3:3 013 083 269 014
01267 10770 10996 1242:3 26010 1546 ,06262 08858 05625 0149 040 01:3 083 273 014
02266 20766 21:1999 22422 230:32 1547 06270 08856 05626 0026 045 01:3 08:3 275 014
0:3265 3076:3 :30999 3242:3 210:38 ;154:3 06278 08953 05625 0106 044 01:3 081 279 014
04263 40759 40001 42422 220:311549 06286 08851 05622 0086 03:3 015 081 281 016
05259 50754 50002 52422 2:30:311550 06294 08848 0562:3 0119 034 015 081 283 015
06258 60755 60002 62422 240:34 1551 06302 08845 05622 0101 034 017 081 285 017

HF265 "°76:3 MFO:38 1552 06310 08842 05625 0148 0:38 016 079 287 017
OBS 01 AT 11212 ODS 06 AT 11492 OBS 06 SFI~ WI~D 210:35 1553 06:318 08840 05625 0059 049 015 075 289 015
REMARKS 26:3 772 996 LAST REPORT OBS 01 THRU 09 TO KMIAMTNOB 02 KBIX S~Nn~:

ETA K~~)L~]!-1:3152;
URNTI4 KMIA 130945 CORAF866 1I13A FLOYD 08 06 COR KMIA 2~2C U Bco36SUPPLEtEN rARY 'IORTEX DATA tESSAGE -ft 'J

01277 10775 10999 1242036010 URNT14 K!1IA 102222
0227520776209992242033010 AF969 0513A FLOYD OB 14 K"IA
03273307763099732321 050110427040776409994232102010 SUPPLEI1ENTARY VORTEX DATA "ESSAGE

0526850776509965232206011 01172 10919 10006 12522 16023
~;~~~ ~~~~ ~~~~ 62323 26006 02171 20821 20005 22522 15023

08501 AT 0903Z 095 06 AT 0925Z 095 01 SFC ~D ///// 0:3170 30824 30005 32523 17019

1)1264 10777 10996 1232335014 04170 40827 40004 42623 20019
02264207812099722322360210326439784309993212936025 05171 50829 50003 52522 21020

0426240796400004222033033 06172 60831 60003 6"522 1Q01705261 507995911005212032020 L -

06261 60791 600026212033916 07172 70834 70000 7292~'; 22017

9726379794790927212935026 "F172 "0832 "F031
tF262 tl!796 tFD3309501 AT 9859Z 09S 97 AT 9921Z 085 97 SFC ~D ///// OBS 01 AT 19532 OBS 07 AT 20252

REMARKS 264 775 995- OBS 01 SFC WND 17025
MI ARPT CLOUDY 71 NUI4 01174 10839 10001 12623 0301RURNTI4 KMIA 110710 ' .

AF963 0613A FLOYD 09 04 KMIA 02174 20843 20002 22624 01018

SUPPLEt£t1TARY 'IORTEX DATA tESSAGE 03174 30844 30004 32524 36022

01292 10949 10096 12322049249219920949200062232203932 04174 40847 40004 42522 36019

0319939949300063232203031 05175 50849 50005 52522 01025

0419540846490944232294949 06174 60852 60005 62522 01022
95193 59845 S91!93 52423 989299619969945 69D92 62423 12029 07174 70854 70006 72522 01019

t'F195 tC846 t'F~49 I1F175 "0849 "F025
g:~:: :;C9~~:~/~~~/96 AT 0536Z OBS 01 AT 21112 OBS 07 AT 2140Z

91185 10844 19091 1252232916 OBS 07 SFC WND 02025
02183298442909222222 33925 RE"ARKS 1 74 836 999=-.
9319930944 30D92 32323 32029
94177498.\4 491J94 42323 31924
9517559844 59D94 5232230912
8617260844 60D04 62222 23022
0716970843790957222225919
IFI83 1'3044 11'025 4oes 91 AT 0619Z 08S 87 AT 9646Z 9
085 97 SFC ~~;-://// .--



Tab1e 8. Tropical Cyclone Reconnaissance Summary for 1987.

Atlantic
125

61
186

93
93

Eastern Pacific
0

Central Pacific
7
00

0
0
0

7
2
5

1. R equi r soon ts lev i ed
'IDs, TStorms, Hurricanes
Invests
Total levied
Re:JUir~ts Cancelled
'lOTAL REJ;JUIRf1o1FNrS

2. R~!relients Accanp1ished (FixesLlnyest~)
53rd WRS 43/6 0 5/0
815th TAS 22/4 0 0/0
't¥JM/OAO 16/1 .0 °LO
'TOTAL ~Ll~ 81/11 0 5/0.
MJ.ssed: ~ 01XXA INVEST 5 Sep; late: AF967 0813A FW'lD; Farly: AF963 0413A C'iCIOOE

3. Missions Flown
S3rd WRS
81Stl1 TAB
~a.n.o
'lOTALFWtJN

0
0
0

4/0
0/0
0/0

29/6
18/4

--9/1

~56/1! 0 4/0

4. Flying Time
53rd ~
815th TAS
't:rJM/OAO
'IOTALTIME

(Deployment TiIre 72.1 brs)
402.5 hrs 0 38.1 hrs
259.9 hrs 0 0
-n.6hrs 0 0
735.0 hrs 0 110.2 hrs

GRAND ~ 1987:845.2 hrs

5. Observa ~ion~: Hor i zon tal 904 vertical 46

so



Table 9. Probability forecasts for 1987 landfalling u.s. tropical cyclones.

QiANCES OF 'mE rn£'lrER OF THE UNNAMED 'IROPICAL STORM PASSING WITHIN
65 MILES OF 'mE LIS'rED I.(X::A'rION BY ffiTE AND TIME (aYr) INDICATED.
PROBABILITIES IN PERCENT. (August 1987)

Advisory Date/Tin-e
Prombility Tin-e

9/ l'ik:XJn
12/7 ~

9/5 rn
12/1 rn

9/11 ~
12/7 ~

6
28
40
44
37
16

3
30
64
43

3
27
44
55
49
21

2
27
78
51

44
83
78
34

New Iberia, IA
Port Arthur, 'IX
Galveston, TX
Free~rt , 'IX
Port 0 Connor, TX
Corpus Chr isti, TX
Brownsville, TX

28 N 93 W
28 N 95 W
27 N 96 W

45
89
3

Chances of the center of Tropical Storm Arlene passing within
65 miles of listed locations by date and tbne (EDT) indicated;
probabilities in percent. (August 1987)

12/r-xx>N
15/8PM

12/6PM
15/2PM

12/1030PM 13/6AM
lS/8PM 16/2J\M

11/lO30PM 12/6AM
14/8PM lS/2AM

11/7PM
!4/2PM

ADVISORY DAfE/'flME
PROBABILI'f'x' TIME

5820 24 4221 2432
16
19

Bermuda
32.0N 6b.GW
33.0N 63.0W
33.0N 67.0w
33.SN 62.0W
32 .StJ 66. OW
32.SN 63.0W
33.0N 64.0W
32.SN 68.0w
32.SN 64.(JW
32.0N 61.0W
32.bN 63.0w
32.SN 61.SW

3432
16

3431
18

18
68

34
18

34
23

51



Table 9
(cont'd)

Chances of the center of Tropical Storm Emily passing within 65 miles of
listed locations by date and time indicated; probabilities in percent.
(September 1987)

ADVISORY DATE/TIME 21/MID 22/6AM 22/9AM 22/NOON
PROaz\BILITY TIME 24/8PM 25/2AM 25/2AM _25/8AM

22/68M 22/MID 23/6AM 23/NOON
25/28M 25/88M 26/2AM ~6/8AM

6
6
5
4
3
2
5
4
4
3
2--

--
--
--
--
--

--

4
3
3
2

--
3
2
2

--
--

--
--
--
--
--

6
6
5
4
3
2
5
4
4
3
2

--
--
--
--
--
--
--

7
8
7
6
5
4
2
7
6
4
3
2

7
7
7
6
5
4
6
5
5
4
3
2
2

--

7
8
8
7
6
5
6
6
5
4
4
3
3
2
2
2
2
2
2

4
6
6
6
5
4
3
3
3
2
2
2
2
2
2
2
3
3
3

2
3
4
3
3
2--
2

2
2
3
3

MARATHON, FL
MIAMI , FL
~ST PAu.1 BFJ\CH, FL
FORr PIERCE, FL
ax:OA BEACH, FL
rn YTa-JA BEACH , FL
KEY WEST, FL
MARCO IS lAND , FL
FORT MYERS, FL
VENICE, FL
TAMPA, FL
CEDAR KEY, FL
JACKSOOV ll.LE , FL
5.n.VANNAH,GZ\
QiARLFET(X'J , SC
MYRTLE B~, SC
wru.ur-x;'!OO , -OC
lIt)REHEAD CrfY, OC
CAPEHATrERAS,OC

ADVISORY I:Y\TE/TIME 24/6~
PROBt\BILITY TIME 21/2fM

24/1030rn
27/8fM.

25/330AM
27/8R-1

25/6AM
28/2AM

CAPE RACE, NFLD
HIBERNIA OIL FIELD

2
3

3
4

-
3



Table 9
(cant I d)

Chances of the center of Tropical Storm ~nily passing within 65 ~les of
listed locations by date and time indicated; probabilities in percent.(September 1987) .

ADVISORY Il4TE/TIME 20/~
PRO~Blr..ITY TIME 23/8AM

20/6IM 20/1030fM
23/2IM 23/8Rv1

21/6AM 21/N:X)N
24/2AM 24/8AM

21/6R-t 21/MID 22/6N1
24/2R-t 24/8~ 25/2AM

SKPG 12.5N 71.7W
'iliCC 12.2N 69.0W
SVMG 11.0N 64.0W
TrPP 10.6W 61.4W
TrPr 11.2N 60.8W
'IGPY 12.0N 61.8W
TBPB 13.1N 59.5W
1VSV 13.1N 61.2W
TLPL 13.8N 61.0W
TFFF 14.6N 61.0W
WPR 15.3N 61.4W
TKPK 17.3N 62.7W
'iliOI 18.1N 63.1W
TISX 17~7N 64.8W
TIST 18.3N 65.0W
TJPS l8.0N 66.6W
MDSD 18.5W 69.7W
MOCB 17.6N 7l.4W
MI'PP l8.6N-15..4W
MI'CA 18.3N 73.8W
TJSJ 18.4N 66.1W
MDPP 19.8N 70.7W
MBJT 21.5N 7l.2W
TFFR 16.3N 61.5W
TAPA 17.1N 61.8W
MKJP 17.9N 76.8W
Mlrn 20.0N 75.1W
MKJS 18.5N 77.9W
MYtvTvI 22.4N 73.0W
MWCG 19.3N 81.4W
MUa1 21.4N 77.9W
MNPC 14.1N 83.4W
SKSP 12.6N 81.7W
MYSM 24.1N 74.5W
MYEX; 23. 5N 75. 8w
MUCF 22.1N 80.5W
MUSN 2l.6N 82.6W
MNBL 12 .ON 83. 9W
MYAK 24.IN 77. 6W
MYNN 25.1N 77.5w
MUHA 23.0N 82.4W
MNPC 14.1N 83. 4W
MHNJ 16. 5N 85. 9W
MYGF 26.6N 78.7W
M~ 21.9N 8S.0W

8
11
16
21
30
28
40
31
26
19
15
10

8
9
8
8
6
5
3
3
8
3
2

9
12
18
19
32
38
62
46
41
26
17
10

9
10

9
9
7
6
4
4
9
4
2

12
10

2
2

9
12
12

8
25
41
93
66
56
38

.23
11
10
12
11
12
9
9
7
6

11
7
4

.12
10

4
4
3
3

11
13
5

3
40
98
89
84
47
18

7
7

12
10
13
13
13
11
10
12
10

7
5
5
7
7
5
5
2
3
2
2
2
2

11
13
2

41

99
75
3

2
5
5

10
15
18
15
14

8
13
10

10
10

9
8
4
6
3
3
4
5
3
2
2
3
2

10
8

3
3
7

15
20
16
16

6
13
10

12
12
10

9
5
7

6
6
4
3

4
3
2
2

3

4
18
34
22
21

3
15
12

13
15
11
12

6
10

2
9
9
6
4--
7
6
4
2
2
3
2

--

40
54
42
28

24
16

12
21
11
16

6
13

13
13

8
5

11
10

5

6
3

53



Table 9
(cont'd)

ADVISORY I:lZ\TE/TIME
PROaa.BILIT'i TIME

22/9AM 22/l-K:x)N
25/2AM 25/8~

22/6BM 22/MID 23/6AM 23/NOON
;25/2BM 25/8R-1 26/2AM 26/8AM

23/6Rw1 23/MID
26/2fM 26/8!!:!

TJPS
MDSD
MOCB
Ml'PP
MI'CA
TJSJ
MDPP
MBJT
TFFR
TAPA
MKJP
MU(1-1

MKJS
~
~
MtKM
twfi'n>C
SKSP
MYSM
MYEx:;
MOCF

MUSN
MNBL
MYAK
MYNN
MUHA
MNPC
MHNJ
MYGF
MlP\N

l8.0N 66.6W
l8.5W 69.7W
l7.6N 7l.4W
l8.6N 72.4W
l8.3N 73.8W
l8.4N 66.1W
19.8N 70.7W
2l.5N 71.2W
l6.3N 6l.5W
l7.1N 61.8W
17.9N 76.8W
20.0N 75.1W
l8.5N 77.9W
22.4N 73.0W
19.3N 8l.4W
2l.4N 77.9W
l4.1N 83.4W
l2.6N-8l.7W
24.1N 74.5W
23.5N 75.8W
22.lN 80.5W
21.6N 82.6W
12.0N 83.9W
24.1N 77.6W
25.lN 77.5W
23.0N 82.4W
14.1N 83.4W
16.5N 85.9W
26.6N 78.7W
21.9N 85.0W

3
52
48
38
22

34
19

11
19
10
18

6
12

13
13

8
5

11
10

5

6
3

--
63
65
55
25

44
21

8
24

8
23

5
14

17
18

9
5

14
12

6

9
3

--
82
61
51
17

53
24

5
20
6

24
4

12

18
17

7
4

13
12

5

9
2

--
93
60
58
11

65
29

3
18

3
33
2

10

21
20

6
3

14
14

4

10
2

--

35

86
28

7

58

5

38
30
3

13
15
2

10

--

17

6

60

3

47
35

11
13

8

--

34

84

30
8

3
3

2

--

--
10

74

9
2

BERMUDA 2 2 4 7 9 12 14

ADVISORY mTE/TIME
PROmBILI'!'Y TIME

24/GAM 24/~
27/2AM 27/8AM

24/GI=M 24/1030fM
27/2~ 27/8fM

25/330AM
27/8R-1

2S/6AM
28/~

~
MYSM

22.4N 73.0W
24.1N 74.5W

34
9

--
--

--
--

BERMum 17 22 28 43 53 75

54



"0~C0U
-0"\

Q
)

-.Q10
I- f&

}W
;

ri 
.,.,j

.~
 

+
J

I: 
.,.,j
ri

If'I.,.,j
~

.a
c:J9

.,.,j 
0

:S
M

.
.~

:5
g"~

.,.,j

~
'@

a+
JB

-.,.,j

t"d
<

D
C

:
0'\ 

.,.,j
ri

.-.

~
E

-I

~
~.~

-+
J

'd:>
I'd

,94~
r...

a)
a)+

J-

6.e
.,.,j 

a)

~
:5 

:
:I:s:B

lI(3~
~

~
 

0 
c:

a).,.,j~
+

J+
J 

c: 
cU

8 g.,.,j

~
~

~+
J

4-!U
)+

J
O

.,.,j 
c:

ria)
U

) 
u

8 
a) 

~

:5~
~

4-!C
:

a 
o.,.,j

~\0~0~N~\0'-M~~\0'-~0~M!\0'-0M~'-aM~\0'-aM0~M~\0'-~0.~E
-I

~~>
e

~(I)
..-4

~

~N"-~a:(X
)

"-,::!j

a:N"-,::!j

~(X
)

"-qo
~~"-qo
~ffi
(X

)
"-M~!N"-M~~"-M~~"-M~~(X

)
"-N~~N"-~..:=

'

~~O
M

~O
M

.a.'B0~

~
~

~
~

3333~
333~

3~
33~

~
~

33~
3~

~
~

oooo~
~

~
m

~
~

~
~

m
~

~
o~

oo~
~

~
~

~
~

O
m

M
~

m
M

~
~

~
~

~
O

N
N

M
M

~
M

M
~

~
~

~
O

O
~

N
m

~
~

O
O

O
O

~
~

~
O

O
~

~
~

O
O

~
O

O
~

~
O

O
~

~
~

~
~

~
~

m
m

~
oooooo~

~

N
~

~
~

M
~

X
X

~
~

~
M

N
N

N
~

X
X

X
X

X
xm

O
N

M
O

O
M

 
M

 
M

 
r-Ir-ir-Ir-I

N
~

~
~

M
~

O
O

O
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

r-I 
r-I

X
M

~
~

N
~

~
rl~

~
~

M
X

N
N

M
~

~
M

N
~

m
rlX

X
X

O
rl 

~
 

N
 

~
 

N

X
X

N
~

X
~

O
~

X
N

X
X

X
X

N
M

~
~

~
N

~
~

O
O

O
O

~
~

M
~

 
~

~
 

~
~

~
~

 
~

X
X

X
~

X
M

~
~

~
~

~
~

~
~

N
M

~
~

~
N

~
M

N
O

O
~

~
r-i 

r-iN
M

r-i

~
~

~
~

~
~

~
~

M
~

~
~

~
~

N
~

~
~

~
~

~
~

M
~

O
~

~
M

.-j 
M

N
M

M

M
IJ'\

X
X

X
~

X
M

O
O

~
~

X
X

X
X

X
N

N
X

X
X

X
X

X
IJ'\~

~
X

N
~

M

~
~

~
~

~
N

~
N

N
~

~
~

~
~

~
~

~
O

O
O

~
~

~
~

N
~

~
~

M
~

 
M

M
 

("'-.

~
~

~
~

~
~

~
N

~
~

~
~

~
~

~
~

~
~

O
X

N
~

~
~

M
X

N
N

M
 

M
 

~
N

~
~

~
~

~
~

~
O

~
~

~
~

~
~

M
~

M
~

~
~

~
~

O
~

~
~

~
r-I~

 
r-I 

~

~
~

~
~

~
~

N
N

~
~

~
~

~
~

N
N

~
~

~
~

~
~

M
~

~
~

~

55

.~U
)

U
)

-.-I

~C~U
)

~~oI.J

ffiu1..1

~NI
IX

zzzzzzzzzzzzZ
Z

zzzZ
Z

Z
Z

Z
Z

Z
Z

Z
Z

M
~

~
M

O
~

~
~

O
~

o~
o~

~
m

~
~

~
N

~
O

~
~

~
~

~
O

O
~

O
O

~
O

~
N

~
M

~
N

N
O

N
~

M
~

~
~

~
O

O
~

~
O

~
~

~
~

~
~

~
N

N
N

N
N

~
~

~
~

N
N

N
N

N
N

~
~

N
N

N
M

M
M

~
i~

~
~

~
~

~
~

~
i~

i~
~

~
~

~
~

I~
~

~
~

;~
i



~
"OQ
J 

-1.1
-c:
.a 

0
!1) 

U
1-- Q

J

:b'
~0 .--
[!~

i§L/)pj.
\Qc.s
-£j~
.~

.j

g'~a
~

.a
8.8

a.
~

 
r-.

~
~

.-.~lIj
~

"rd
B

.S
8--
.o~
~

 
~

.~

Q
J~

ClIj'O~
1..1

~
2

:I:~
~0 

Q
J

~
-£j

~
:ll'

~
 

U
)

c
Q

J 0

-E
 .j~

~
g.-.

~
'@

~
~

~.P
ot

E
-t

'O
J-

~8:>
1

~tn
.r-4

~ ~\0""0'1
0 ~~0r-j

a~0r-j ~"ar-i a:\0"-0rl Q~.-j.-j ~~.-i
.-i §""-
r-4
r-4 &

:

~t ~~N

!co
"-~M!N"-~M~co
"-~~"-~~co
"-M~N"-MM~co"-M~N"-Ma;~"-N~N"-NM..=

'

~+
J

'0-4

.r-!
.a~~

X
~

M
N

N
X

X
X

X
X

X
X

X
X

X
X

~
M

M
N

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

X
~

M
N

N
X

X
X

X
X

X
X

X
X

X
X

~
M

M
N

X
X

X
X

~
~

~
~

~
~

~
~

~
~

~
~

~

~
~

~
M

M
~

~
~

~
~

~
~

~
~

~
~

~
~

~
M

N
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~

~
m

~
~

~
~

M
N

~
~

~
~

~
~

~
~

O
W

~
~

~
M

N
N

N
M

M
N

N
~

~
~

~
X

~
X

X.-i

X
~

O
O

~
~

~
~

M
N

X
X

X
X

X
X

X
~

~
~

~
~

~
M

~
M

~
~

~
M

N
X

N
N

N
N

N
X

N
r--r-iO

O
C

)
N

N
N

N
~

X
O

~
O

O
~

~
~

~
N

N
X

X
X

X
X

X
rlO

~
~

O
O

~
~

~
~

~
~

~
M

N
N

M
N

N
M

N
X

rl 
rlrl

X
N

~
O

O
O

O
O

~
N

M
N

N
X

X
X

X
~

M
M

M
~

~
~

~
~

O
O

~
~

~
N

X
~

M
N

~
N

N
~

~
,...,~

~
 

,...,~
~

,...,~

M
~

~
~

M
N

O
O

~
O

O
~

~
~

~
~

~
O

~
~

O
N

~
~

~
~

~
~

N
X

X
X

M
N

N
X

~
~

N
N

N
N

N
~

~
~

~
 

'-=
I'M

M
M

N
~

X
~

M
N

N
M

O
O

O
~

~
M

N
N

N
X

X
~

~
~

~
N

O
~

O
O

~
~

~
~

~
N

X
~

~
N

~
M

N
M

M
M

M
M

M
 

M
M

M
M

M
M

M
om

O
O

~
~

~
M

N
~

N
m

~
o~

om
O

O
~

~
~

N
X

X
~

M
M

M
N

X
~

r-I 
M

M
N

N
N

r-Ir-I 
r-I

~
 

~
~

~
 

~
 

~
~

 
~

 
~

 
~

-fj~
 

-fiG
J ~

.£::~
~

~
 

~
 

ro~
 

~
 

m
~

~
~

~
~

~
~

~
 

~
~

 
~

 
.£::~

.-i 
~

 
U

 
.r-! ~

 
1-:1 c: 

~
 

1-:1 ~ 
~

 
U

) F
- ~

 
.-i 

M
 

\0 
~

 
C

/) 
C

I]
~

 
G

JU
 

.-i~
c:

m
C

:U
W

~
~

~
m

C
l] 

~
8

~
oooooo~

~
~

 
~

m
m

U
.r-! 

~
:>

 
~

 
.-i 

~
 

.r-! 
m

.r-!

c: ~
~

H
 ~

 
:>1

.8
i

ro 
~

 
.ur-! ~

 
C

I] Q
) ~

 
~

 
'ijj1 C

I] .r-! U
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

.-i 
~

 
~

 
~

~
~

Q
~

 
G

J~
m

C
 

~
 

m
m

~
i

H
~

 
~

~
~

~
 

~
~

ooooO
O

~
8

~
~

rl
:5

.r-! 
c: 

0 
G

J 
G

J 
Q

) :c 
rl 

~
 

Q
)

~
U

~
N

 
N

 
N

 
N

 
N

 
N

 
Q

) 
a 

~
.~

m
 

U
J 

rl.-i..£:: 
ac:

8
U

 
m

 
m

rlC
).U

JO
H

m
 

~
 

0 
~

 
~

 
Q

) 
4-1 m

 
~

 
i 

4-1 4-1 4-1 4-1 4-1 4-1 C
I].r-! ~

 
m

i ~
 .J ~ ~

 ~
 ~

 ~
 ~

 ~
 ~

 ~
 ~

 8 ~
 ~

 ~
 ~

 ~
 ~

 i ~
 M

 ~ &
 g g ~

 s g ~
 ~

 ~
 B

 ~
 ~

 ~



, Table 9 (cont'd) Chances of the center of Hurricane Floyd, October 1987,
passing within 65 miles of the listed locations by the
da te and tUne (EDT) indicated (probabilities in percent).

Advisory rate/Titre 12/6AM 12/12N 12/6EM 13/MID 13/6N-1

'25
36
46
53
58
42
35
35
33
29
21

.13
11
11
11
11
11
10

8
6
5
4
4
3

.4
3
2
x
2
x
x
x
2
x
x
x
x
x
x
x
x
x
x
x
x
x
x
4

6
8

20
41
88
80
56
39
25
16

9
6
6
7
7
8
9
9
6
6
4
4
4
3
4
4
3
2
2
x
x
x
2
2
2
x
x
x
x
x
x
x
6
5

18
30
41

7

x
x
x
x
x

96
75
48
22
11

6
5
6
7
8
9

10
11

8
8
7
6
6
5
6
6
5
3
3
3
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

38
60

6

x
x
x
x
x
x
x
x
x
x
3
3
4
5
7
8

10
11

8
8

16
6
6
6
7
6
5
3
3
3
3
2
4
x
x
x
x
x
x
x
X
X
X

X

x
51
70

6

x
x
x
x
x
x
x
x
x
x
x
x
2
2
3
4
6
8
6
6

15
5
6
6
7
7
5
5
4
5
5
4
6
6
7
5
6
3
4
4
4
3
x
x
x

58
78

8

Tampa FL
Venice FL
Fort Myers FL
Marco Island FL
Key \-est FL
Marathon FL
Miami FL
West Palm &::h FL
Ft. Pierce FL
Cocoa Beach FL
Daytona Beach FL
Jacksonville FL
Savannah GA
Char les ton SC
Myrtle Beach SC
Wilmington OC
Morehead City OC
Cape Hatteras ~
Norfolk VA
Ocean-City MD
Atlantic City W
New York NY
t"k)n ta uk fu i n t NY
Providence RI
Nantucket MA
Hyannis t-1Z\
BCX5 ton t-1l\
Bar Haroor ME
Port land ME
Eastport ME
St Johns NB
t-bncton NB
Yarnouth ffi
Halifax ffi
Sable Island ffi
Sydney NS
E<Hy fuint r-s
Pix Basques NFLD
Burgeo NLFD
I le St pierre NLFD
Cape Race NLl41)
Hibernia Oil Fld
MYSM 241N 745W
MYOO 235N 758W
MYAR 24lN 776W
MYNN 25lN 775W
MYGF 266N 787W
Bermuda

x -Means 2 percent or less or not issued.
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