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INTRODUCTION

This is the eighth report of an annual series prepared by the
National Hurricane Center (NHC) to provide a source of summarized data
on Atlantic tropical cyclones. It will not duplicate the narrative overview
of the hurricane season and the description of individual storms, which will

continue to be published in the Monthly Weather Review.

In addition to data supplied by the National Weather Service,
materials have been furnished by the NOAA National Earth Satellite Services
(NESS) Miami Office, and the CARCAH (Chief Aerial Reconnaissance Coordination,

all Hurricanes).

OBJECTIVE FORECAST TECHNIQUES

The following tropical cyclone prediction models were used at the
National Hurricane Center for forecasting motion on an operatiomal baéis:

1. NHC-67 (Miller, Hill, Chase, 1968). A stepwise screening
regression model using predictors derived from the current
and 24-hour old 1000, 700, and 500 mb data, and includes
persistence during the early forecast periods.

2. SANBAR (Sanders and Burpee, 1968). A filtered barotropic
model using input data derived from the 1000 to 100 mb
pressure weighted winds. The model requires use of "bogus"
data in data-void areas. The system was modified by Pike
(1972) so that the initial wind field near the storm would
conform to the current storm motion.

3. HURRAN (Hope and Neumann, 1970). An analog system using as
as data base the tracks of all Atlantic tropical storms and

hurricanes dating back to 1886.
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CLIPER (Neumann, 1972). Stepwise multiple screening regression
using the predictors derived from climatology and persistence.
5. NHC-72 (Neumann, Hope, Miller, 1972). A modified stepwise
multiple screening regression system which combines the NHC-67
concept and the CLIPER system into a single model
6. NHC-73 (Neumann and Lawrence, 1973). Similar in concept to the
NHC-72 except it also uses the "perfect prog" and MOS (model
output statistics) methods to introduce NMC (National Meteoro-
logical Center) numerical prognostic data into the prediction
equations.

7 NMC MFM MODEL (Hovermale, 1975). A ten-level baroclinic model

which uses a moving fine mesh (MFM) grid nested within the
coarser NMC fixed grid primitive equation (PE) model.
In addition, Bperational forecasts of tropical cyclone intensity
changes in knots at 12-hourly intervals out to 72 hours are generated by a
program named SHIFOR (Statistical Hurricane Intensity FORcasts). Generation
of the forecast equations was done by multiple screening regression techniques
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.
The Natiomal Hurricane Center uses the above models as guidance
in the formulation of its forecasts. The hurricane forecaster also makes
extensive use of analyses and prognoses produced by NMC and RCTM (Regiomnal

Center for Tropical Meteorology) in Miami.

VERIFICATION

Verification statistics for the 1981 season are shown in Table 1.



The initial position error in Table 1 is the difference between the operational
initial position and that determined during post analysis (best track position)
The forecast displacement error is the vector difference between the forecast
displacement and the actual displacement computed from best-track positions.
Landfall prediction errors for the official forecasts are given in Tables 2a
and 2b Thege are defined as the distance from 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 as the distance from the landfall
point to the nearest point on the forecast track

Tropical cyclone warning lead times for United States landfalling
storms are given in Table 3a. A summary of warning lead times for the period
1970-1981 for hurricanes only and for both tropical storms and hurricanes is
given in Table 3b. The length of time between the issuance of the warnings
and the time that the center crossed the coast, as determined from the
track, was taken as the warning lead time. A more complete discussion of
the verification of tropical cyclone warning lead times, as well as verifi-
cations for individual storms from 1970-1977, can be found in the 1977 Annual

Data and Verification Tabulation (Lawrence, Hebert, and Staff, 1979)

DATA SUMMARIES

A summary of. 1981 North Atlantic tropical and subtropical cyclone
statistics is given in Table 4. Tracks of 1981 named storms as well as the
November subtropical cyclonme are shown in Figure 1.

The best track, initial, and forecast positions for 1981 named

storms are in Table 5, along with initial position and forecast errors,

storm average errors



Table 6 lists all center fix positions and intensity evaluations
used operationally at the National Hurricane Center during 1981. Fixes are
in chronological order, and include those obtained by aerial reconnaissance
penetrations, satellite (Miami SFSS), and land-based radar. The legend
precedes the initial table

Supplementary Vortex Data Messages which replaced Vortex Profiles
in the 1977 Annual Data Tabulation are given in Table 7. A diagram of the
paths flown in obtaining these Data Messages is given in Figure 2. The
symbolic code for interpreting the Data Messages is given as Appendix A.

Table 8 is an aerial reconnaissance summary for the 1981 season.

Graphs of the lowest central pressure versus time for 1981 tropical
cyclones and the subtropical cyclone are presented in Figure 3.

Daily SMS-2 and GOES-5 satellite photographs of 19815hamed tropical

cyclones and the subtropical cyclone are shown in Figure 4
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Figure 1.

Tracks of 1981 tropical and subtropical cyclones.
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Figure 3. Lowest pressure vs time, 1981 tropical and subtropical cyclones.
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Figure 3 continued.
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Figure 3 continued

12



(MB)

PRESSURE

PRESSURE (MB)

020 —
Hurricane GERT
O7-15 September 1981
Q10
1000
990
880 00 00 00 00 00 00 00 00 00 0O
T T ] ] T | P e I
T 8 9 10 i1 12 i3 14 15 16

1010

990~

980~

970

96C

95C

94C

DATE-TIME (GMT)

Hurricone HARVEY

4_1Q Cantamhar 1QR1

00 00 00 00 00 00 00 00 00 00
lllllllllllllllll%l}

I { ] 1 i
11 12 13 19 15 16 17 i8 19
DATE-TIME (GMT)

Figure 3 continued. 13



PRESSURE (MB)

PRESSURE (MB)

101C

100C

99Ct

98C

97Ct

96Ct

[ 00 QO 00 610 00 00 (o]] 00 Q0
[ I N S N N | |
I | | | 1 ] 1 |
22 23 24 25 26 27 28 29 30
DATE-TIME (GMT)
Tropical Storm JOSE
101C - -
99C[~
00 12 00 i2 00 12 00 00
— ]
29 30 31 1 2

Figure 3 continued.

DATE-TIME (GMT)

14



PRESSURE (MB)

Hurricone KATRINA

NZA_ N7 Ao o e A~
{00(
o
2
&
[72]
(73]
78]
[0 o4
Q.
98C ) 12 00 2 00 2 00 12 00 12 00
e S S, S
3 4 5 6 7 8
DATE-TIME (GMT
000
990
980+
00 12 00 12 00 12 00 12 00 12 00 12 00
L | | | 1 | ! | | ] | | 1
l T l l 1 T 1
12 13 {4 15 16 17 i8

Figure 3 continued.

DATE-TIME (GMT)

15



e -5; -J-jféa
1l Rt - e W | 4

1830 GMT 5/6/81 . -
1830 GMT 5/7/81 1630 GMT 5/8/81

1006 MB
1000 MB
N 1004 MB
1830 GMT 5/9/81
1010 MB
BRET
1531 GMT 6/29/81 |
129/ 1631 GMT 6/30/81 1631 GMT 7/1/81
1009 MB
996 MB 1006 MB
CINDY

el

by = i

1901 GMT 8/2/81 1931 GMT 8/3/81 1831 GMT 8/4/81
1009 MB 1002 MB 1004 MB

Figure 4. Daily satellite photographs of 1981 tropical and subtropical cyclones.
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APPENDIX A

CODE FOR SUPPLEMENTARY VORTEX DATA MESSAGES.

DATR AIRCRAFT NUMBER FLICET METROROLOCISY
MANOP HEADING (PRECEOENCE IMMEDIATE)
MISSION IODENTIFIER AND OBSERVATION NUMBER
SUPPLEMENTARY VORTEX DATA MESSAGE
1 2 ddDEG 3 FLZ22
AZIMUTH DEG|FL
4 3 é
QUAD
[/ s ¥ O jHHA 0 orvaa 11 OjHAH 17 DTTQQ 13 OjANA e DTTQQ
L 4 4 : 3 3 1 1
r 17 64RRR 18 SORRR 19 J4RRR 230 MXFFF [av 8e8BRR 22  hhhhh
L 84 30 34 MX
- as
QUAD X
i i 30 DjHAA 79 b17a0 30 D;HAA 31 DTTa0 37 DjHWN 3 biT0a
4 4 R 3 3 1 1
r 36 6G4RRR 37 SORRR 38 J4RRR 39 MXFFF 40 BBBRR 41 hhhhh
[ 64 50 34 MX
44
QUAD
I 47 DjHHH 48 oTrT0Q 49 D HHH AT 51 DjHHH 352 DTTQQ
| 4 4 3 3 1 )
$$  &4RRR 56 SORRR 57 34RRR S0 MXFFF 59 BBBRR 60  hhhhh
64 30 34 mX
[})
QUAD
F‘ \t
dd = True direction in tene of dogrees (pettem erientetion besed on di of storm motion).
ses « Flight level in hundreds of feet (ebselute sltitude below 5500 feer).
D ~ Group indicater designating the distance frem the conter in neuticel miles (8-80, 4-43, 3-30, 115, §-center).
CODE : :
Mhhhh  « Height of the eyewell in foet.
FIGURES iIHHH  « Pressure height date in RECCO former.
TTQQ <« Tempereture/dewpeint in degrees Colsive. Add 30 for negative velues.
FFF « Maximum ebeerved wind speed in knets.
BBBRR . Boeering end renge fram the center of MXFFF.
RRR « Rediel entont of 64 kt, S0 kv, and 34 ke winds frem the center in neuticel miles.
44 = Dovg gr i




Table 1. Verification of 1981 tropical storm and hurricane forecasts.

Figures in parentheses are mn-nher of cases.

INITIAL

POSITION

ERROR _ FORECAST DISPLACEMENT ERRORS (N.MI.)

METHOD N.MI. 12 HR 24 HR 48 HR 72 HR

OFFICIAL 20 58 120 246 426
(210) (210 (190) (146) (106)

NHC67 20 57 128 290 443
- (176) (176) (164) (139) (110)

NHCT72 21 58 134 2786 406

(202) (202) (184) (145) (112)
HURRAN 18 53 120 297 481
" (137) o KIRT) (124) (97) 5

CLIPER 20 59 126 263 436

- (206) (208) (188) (149) (115)
NHCT3 19 - 53 113 219 4B
- (85) (85) (78) (70) ts6) =

SANBAR 10 1 i 116 225 374
(31) (91) (81) (65) (52)

MEFM 19 83 3L 191 ==
(20) (20) (20) (18)
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Table 2a Landfal prediction errors for 1981 tropical storms and hurricanes.
r;;jcm?madjs 5'?{?: of landfall prediction errors for tropical storms and hurr;Z;ﬂeg B
d ring ol £ach error represents the distanc (in nautical miles) from the pred ;‘\4
landfall point determined from the "Official forecast issued ? o ir :Mu N Td‘L?kTv
o : - rorminad fo b ;j;7»7v73v- y 4 ours .» or Ianarail |l
:‘ | C ;,, det e ro e Best Track niy tropical storms and
v canes 47: hﬂfr cases the storm crossed an i land when predicted to
pass ﬂ\‘HHCF:j the perpendicular distance from ne landfall point to the
ecast track landfall prediction error » S
Category Date/Time (Z) Landfall
at : of Forecast
Storm name Landfall Landfall Error (n.mi.) Location and Remarks
Arlene Trop. Storm 05/08/02z * Eastern Cuba.
Bret Trop. Dep 07/01/062 Virginia eastern shore. Trop.
Depression at time of landfall.
Cindy (No landfa
Dennis Trop. Storm 08/16/212 * Florida Keys
Dennis (11) Trop. Storm 08/17/062 15 mi. $ Southwest tip of Florida
Dennis (| Trop{'Storm 08/20/022 35 mi. NE Near Cape Fear, NC
Emily (No landfall)
Floyd (No landfall)
Gert Trop. Storm 09/08/20z 55 mi. S Landfall in Puerto Rico.
Storm forecast to remain
offshore to the south of P.R.
Harvey (No landfall)
Irene (No Tandfall)
Joe (No 1andfall)
Katrina Trop Storm 11/06/032Z 35 mi. Nw Ltandfall in eastern Cuba

*Storm developed within 24 hours of making landfall, therefore no forecast was made
24 hours prior to landfall. '

Twelve-year summary of errors in the prediction of the points of landfal of

Table 2b
Atlantic tropical storms and hurricanes during the period 1970-1981.

United States Landfalls i1 Landfalls

1981 Mean 2b4-Hour Landfal Prediction 25 n.mi. 35 n.mi.

Error (number of cases) (2) (4)

12 year average 1970-1981 39 n.mi. 50 n.mi
(21) (55)
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Table 3a. Tropical cyclone warning lead times of 981 United States landfalling tropical storms and hurricanes.

Lategory at Date/Time (£) Type and Time (Z£) of warnings Warning lead

Storm Mame  Land f all ~of Landfall Locatlon of Landfall issued for point _i.r' _ J___.in-::_!'.-u 11  time (hours)

Arlene (No US landfall)

Bret (Trop. Depression at time of landfall-no warnings required)

Cindy (No U. S. landfall)

Dennis (I) Trop. Storm 08/16/21zZ Florida Keys 08/16/04Z, Gale Warnings issued 17 hours
for the Florida Keys.

Dennis (II) Trop. Storm 08/17/06Z SW tip of Florida (No Gale Warnings were issued for O hours

the southwest tip of the Florida

peninsula)

Dennis (III) Trop. Storm 08/20/022 Near Cape Fear, NC 08/19/16Z, Gale Warnings issued 10 hours
Little River, SC, to Cape Lookout,
North Carolina

Emily )

Floyd )

Gert )

Harvey ) (No landfalls on U.S. mainland)

Irene )

Jose )

Katrina)

Table 3b. Average warning lead times for all tropical storms and hurricanes and for hurricanes alone, which
made landfall on the mainland of the United States during 1981 and during the l12-year period of 1970-1981).

All Tropical Storms All Hurricanes
and Hurricanes

- 1981

Average Lead Time (hours) 9 18 — 21

(number of cases) (3) (28) (0) (12)
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MAXTIMUM

SUSTAINED LOWEST U.s.
2 WINDS PRESSURE DAMAGE
NO. NAME CLASS DATES (KT) (MB) ($ MILLION) DEATHS
1 Arlene T 6-9 May 50 999
2 Bret T 29 Jun - 1 Jul 60 996 Minor
3 Cindy T 2-5 Aug 50 1002
4 Dennis H 7-21 Aug 70 995 25
5 Emily H 31 Aug - 11 Sep 80 966
6 Floyd H 3-12 Sep 100 975
7 Gert H 7-15 Sep 90 988
8 Harvey H 11-19 Sep 115 946
9 Irene H 21 Sep - 3 Oct 105 959
10 Jose T 29 Oct - 1 Nov 45 998
11 Katrina H 3-7 Nov 75 980 Cuba 2
12 ST 12-17 Nov 60 978 Minor
1.

2'The day starts at 0000 GMT

T - tropical storm (winds 34-63 knots)
H - hurricane (winds 64 knots or higher)
ST - subtropical storm (winds 34-63 knots)
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Best track, initial and torecast positions, initial po:ition error
and forecast errors for 1981 tropical cycloness

TROPICAL STORM ARLENE 6-9 MAY 1981

OPERATIONAL POSITION 'UR FORECAST 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME BEST TRACK POSITION ERROR ERROR ERROR ERROR ERROR
(GMT) LAT. LONG. LAT. LONG. (N.MI.) LAT LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG., (N.MI.)
0712 19.0 80.6 19.1 80.4 13 20.0 78.0 37 . 21.0 76.0 23.0 74.0 26.0 72.0
0718 19.6 79.7 19.7 79.6 8 21.0 78.0 22.0 76.5 134 25.0 74,0 28.0 73.0
0800 20.3 78.7 20.3 78.8 21.5 77.0 23.0 75.5 26.0 74.0 28.0 74.0
0818 23.0 74.5 23.0 74.6 24,5 71.0 26.0 67.0 27.0 63.0
MEAN VECTOR ERRORS (NM) 11 37 134
NUMBER OF CASES 2 1 1
TROPICAL STORM BRET 29 JUNE -~ 1 JULY 198]
OPERATIONAL POSITION 12 HOUR FORECAST 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME BEST TRACK POSITION ERROR ERROR ERROR ERROR ERROR
(GMT) LAT. LONG. LAT. LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG. (N.MI,)
3ols 36.2 73.8 36.1 73.7 36.5 76.5 38.0 79.0
0100 36.6 74.7 36.5 4.7 37.5 17.0
MEAN VECTOR ERRORS (NM) 0 0 0
NUMBER OF CASES 0 0 0
TROPICAL STORM CINDY 2 - 5 AUGUST 1981
OPERATIONAL POSITION 12 HOUR FORECAST 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME BEST TRACK POSITION ERROR ERROR ERROR ERROR ERROR
(GMT) LAT. LONG. LAT. LONG. (N.MI.) LAT. LONG., (N.MI.) LAT, LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG, (N.MI.)
0318 38.7 64.9 38.7 65.1 9 40.0 63.0 45 42.0 0.0 76 47.0° 52.0 51.0 40.0
0400 39.0 63.8 39.0 64.7 42 40.0 61.0 37 42.0 58.0 64 46.0 50.0 50.0 40.0
0406 39.4 62.2 39.4 62.1 5 40.8 59.3 54 42.5 56.5 178 47.0 48.0 51.0 38.0
0412 40.4 60.7 40.6 60.7 12 42.0 57.5 84 43.5 54.5 47.5 45.5
0418 41.3 58.4 41.2 58.3 8 43.0 55.0 106 45.0 51.0 49.0 42,0
0500 42.2 55.7 42.2 56.0 44.0 50.0 46.0 43.0
0506 43.3 52.7 43.2 53.2
MEAN VECTOR ERRORS (NM) 15 65 106
NUMBER OF CASES 5 5 3
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Table 5.contipyéd

] kK S
HURRICANE DENNIS 7 - 21 AUGUST 1981

o - woF OPERATIONAL POSITION 12 HOUR FORECAST 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME .BEST TRACK ROSITION - ERROR Mo -ERROR R . ERROR 32 “" ERROR ERROR

(GMT) LAT.  "LONG.  LAT. LONG.  (N.MI.) LAT. . LONG ., (N.MI.) LAT.  LONG (N.MI.) LAT. LONG (N.MI.) LAT. LONG. (N.MI.)

i . o " . . . -

0800 1.3 31.3 11.2 31.2 8. 115 . 34.5- 34" 11.8 37:5 . 84 12.0  43.0 243 1273 48.5.

0806 11,7 33} 11.5 32.6 32 1.5  35.5- 63 117 38.6" 123 12,5 4475 239 13.0  50.0

0812 . 12.0 35.0 12,0~ 35.0 0. 12,5 38.5 22 13.0  42.0 61, 14.0° 48.0° 177 15.0  54.0

0818 12,5 36.7 12.5 36.5 12 13.3  40.0: 37 14.0.. 43.5 82 15.2 50,5 160 16.5 57.5

0900 12.8  38.7 13.0  138.2. 32 13.5 41.5 58 14.5° 45.0° 100 15.5° 505 16.5 57.0

0906 . 13.1 40.8 13.4 40,8 18 14.3 - 44.0. 66 15.0° 47.0 137 16.0 53.0 18.0 59.0

0912 13.3 43.0 13.3 43,0, 0 13.7 - 47.0 12 14,0 S1.0 30 15.5 58.0 18.0 64.0

0918 13.5 45.0 13.5 45,0 o 13.8  49.2 . 21 14.5 52.5 59 16.0 59.0 17.5 63.0

1000 13.5 47.0 13.5 47.0. 0 14.0 51.0 30 14.5 54.5 " 16.0 60.5 17.5 65.0

1006 13,5 49.0 13.5 49.0 ] 13.5  53.0 8 14.5 56.0 ’ 16.0 61.0 18.0 67.0

1012 13.5 51.0 13.4 51.4 13.5 55.5 14.0 60.0 15.5 66.0 17.0 71.0

1018 13.6 52.9 13.5 53.0 13.5 57.0 14.0 61.0 15.5 67,0 17.0 72.0

1600 22.4 81.0 22.5 80.5 28 24.0 81.0 8 25.0 81,0 11 27.0. 81,0 29 29.0 81.0 39

1606 23.0 81.2 23.3 80.8 28- 24.5 81.0 19 25.5 81.0 11 27.5 81.0 29 29.5 81.0 43

1612 23.8 81.4 23.7.  81.3 8 24,5 . Bl.4 21 25.5 81.5 25 27.5 81.5 40 29.5 81.5 =T

1618 24.5 81.3 24.7 81.3 12 25.5 81,3 8 26.5 81.3 8 27.5 81.3 .24 29.5 8l1.3 188

1700 24.9 81.3 24,9  81.3 0 25.2  81.3 36 25.6. 8l.4 55 27.5 8l.5 .81 29.0 81.5 298

1706 25.2 81.2 25.2 81.3 5. 26.5 + 81.3 18 27.5 81.3 42 29.5 81.0 13 31.5 80.0 241

1712 25.8 81.2 25.0 81,3 48 27.2 81.0. 91 28.5 80.5 130 - 30.5 79.5 75 32.5 77.5 172

1718 26.2 81.2 26.8 81.3 36 28.0 81.0 38 29.5 80:5 84 31.0 80.0 108 33.0- 79.0 373

1800 26.5 81.2 26.8 81.2 18 26.8 81.2 43 28.0  81.2 64 30.0 81.0 249 32.0 80.0 573

1804 26.8 f1.1 26.8 81.2 s 26.8 81.2 48 27.0 1.0 162 28.0 Br.0 449 30.0 80.0 754

1812 27.2 Bl1.0 26.8 Bl.2 26 26.8 A1.2 91 27.0 BL.d4 216 28.0 21.0 513 30.0 80.0 852

14818 27.6 1.1 21.5 H1.0 ] 9.0 80.3 &4 10,0 B0.0 1216 11.5 78.5 393 33.5 77.0 747

1300 28.7 BO.B 28.7 an.7 5 1.0 B0.0 16 33.0 19.0 28 6.0 16,0 283 38.0 73.0

1906 9.7 B0.8 28,7 g81.0 10 1.5 BD. 5 47 13,40 80.0 1713 6.0 7.0 436 38.0 73.0

1912 1.0 BO. 8 0.0 B9 60 33.0 BO.5 B8 15.40 9.0 1BS 40,0 14,0 435 42.0 65.0

1918 3.2 19.49 ok 9.5 2 34,5 1.5 S 37.0 Th.5 o4 38.0 65,0 175 39.0 56.0

2000 13.4 J8.8 31.5 8.5 L& 35.1 5.7 49 37.0 3.5 163 0.0 6,0 42.0 60.0

2 5.0 ] 1.4 17.1 19 6.5 1.0 33 38.0 T0.0 a5 40,0 62.0 41.0 55.0

miz 15.5 15.2 315.5 75.5 L5 1T.3 2.0 67 19.5 GE.0 137 hid. 5 60,0 41.0 53.0

2018 6.3 3.0 6.2 1.5 25 il.5 9.0 27 391 65.0 an 42.0 56.0 44.0 46.0

2100 ir.1 T4 6.6 1.2 L5 17.5 65.5 L1 iB.5 60,5 :

2106 7.8 6B, 0 8.0 67.5 27 40,0 60,0 136

2112 38.1 65.4 17.6 ] 18. 5 6.0 9.5 54.0 L. 6 41.0 40.0 28.0

21148 38,4 L2.8 17.5 [ 9.0 58.0 19.5 52.0 &0.0 in.0
MEAN WECTOR ERRORS (MM} 18 a5 92 207 364
HIMBER OF CASES 12 32

20 12
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Table 5 continued

BATE /T THE
_AuMT)

aLle
200
020a
0212
0214
(300
0306
a3ilz
a318
0400
0404
0412
0418
0500
0506
0512
0518
Q&00
606
0612
0618
(700
0706
oriz
nyiB
oEOD
0806
0812
da1e
05040
0406
0912
0918
1004
1006
1012
1o1e
1100
1106
1111

HEST

LAT,

31.1
3.9
3.6
33.3
34,1
.0
36.0
35.0
M. 2
b
353
in.2
ir.1
8.2
38. 6
9.0
9.4
35.9
40,3
0. H
41,7
h4l.b
41.49
42.0
41.3
2.7
42.9
42.2
41.7
41.0
40.9
40.%
41.0
1.2
41,9
2.5
42.1
2.1
42.1
42.1

THALE

_ LONE.

Gh. 6
654
65.1
G4
LT
&40
65.0
65.8
5.0
63.6
62.7
61,9
6l1.2
0.9
60.8
60,8
39.9
i9.0
S84
380
57.4
S56.4
55.9
55.0
4.1
53.4
52.5
51.%9
1.7
50.2
59,1
47.9
46.9
45,9
45.1
54,8
44,0
43,13

42.7
42.0

HEAN WECTOR EBRORS (HH)
HIMBER OF CASES

JFERAT LOHAL

POSTTION

RS TT TOH ER®OK

LAT.  LONG,  (N.ML)
1t.3 67.0 24
1.8 55,6 16
2.5 65 .4 i
.0 4,1 7
.5 hi.H 28
35:1 51,5 25
35:5 63.5 19
350 LT 64
4.5 A4, 5 11
3.5 fids . 21
5.0 Bd. 5 21
6.0 62.0 13
ir.1 Bl1.0 1a
7L | 60.5 20
9.1 60,4 10
39.1 &0 B 6
19.2 60. 2 18
Ja.5 50.3 28
50,0 58.5 19
40,9 57.8 11
41,1 57.5 B
41,5 5753 19
2.8 571.1 Az
41.7 55.5 29
42.5 54.0 13
42,7 53.0 1B
2.9 52.3 9
42.5 52.0 14
41.7 51.8 27
1.0 0.5 14
1.1 49.1 12
41.0 457.5 19
40.9 L6.5 19
41.0 45.5 12
41.8 45.0 T
4.5 448 0
42.5 45.0 46
42.13 44,0 iz
42.0 41.8
42.3 4.0

11

Ja

TR T

1320 4

SMILY 1

BRSO PN
uljulflfjije
Coral

12 HOlE EOHECAST
ERRIE

LT,

12.0
13.1
13.7
15.5
36.0
35,5
36,7
15.0
34.5
34,5
6.0
38.0
3%.0
40,1
1.3
192.1
39.2
40.8
1.5
42.0
42.0
42.5
42.5
42.5
43.0
43,5
43,5
42.8
2.0
0,7
41.5
G1.0
L0.5
41.0
51.8
4.0
G40
43.0
43.0
42.5

Lo, (N1

Gh, 0
63.8
Gah 7
63,5
63,1
61,0
63,5

54
16
35
4H
12
140
LED
LES
131
Lk}
fid
[
25
4q
a9
99
BB
26
43
25
]
12
57

ADGUST - L

Hig
ibl‘ﬂﬂ_ Flll:.]f

Pranae
r"l r.}r*l - Fiy ,r.lr

L

Db

"”F

fiﬂrur

hway, Rog
ida 3z

SEFTEMAER 1981

m 520
43

A NUTE . FORECAST

LﬁE:

13.0
34,5
a5
i7.D
7.8
8.0
37.5
35.5
34,5
a5
6.8
319.5
A5
2.0
43,0
19.1
39.12
42.0
42.5
3.0
43.0
43.5
83,3
52.5
43.5
Gd o0
4.0
53.0
w1.0
1.0
43.0
41.0
0.2
s1.0
42.0
46.0
45,0
L4.0
&6.0
431.5

LONE (LML)

B30
61.0
4.0
62,5
(2.4
62.7
1.5
67.0
04,5
53,5
61.8
60.5
6.0
39.5
60.5
60.8
60,2
58.0
36,5
56.5
56.5
56.0
54,5
52.5
50.0
43.5
&8.0
459.0

I

48.0
45.0
42.0
40,5
40,0
40.0
43.40
41.40
41.0
39.5
3.0

ERHRiK

82

452

95
157
111
1499
197
114
254
241
107

Lhi
201
1ik
116
232

142
k1]

AR HOUE FORECAST 2 HOUR FORECAST
ERRDE EHHONK
LAT, LONG. (N.ML.) LAT. LONG (N.MI.)
EF T R i 36.0 K35 12D
w5 62,00 136 38,5 BO.5 25
36.0 &1.0 52 38.0 62.0 &R
3%.0  62.0 1BE G1.0 K15 147
a0.D 62.2 162 42.0 62.0 171
40.0  B2.2 132 G20 62,0 1494
9.5 815 214 41,5  al.0 296
17,0 &B.0 419 19.5  6B.0 524
4.5 65,5 427 35,0 66.0 579
3.5 B35 374 4.4 B3.5. ‘513
3.5 A1.0 158 40,5 1.0 249
42.5 53,00 1211 45,0 58.5 243
43,5 5B.5 150 46.0  58.0 7E4
£3.0 59.0 146 465,40 58.5 254
G4.0  59.0  1A] 44.0  59.0 280
41.0  &0.5 156 43.0 G0, 5 g2
41.5 60.5 15 43.0 0,5 410
43.0  51.5 1713 L4.0 57.5 371
63.5 56,0 149 W50 56,0 199
44.5 56,0 229
T 56.0 242
46.0 54.0 40
46.0  52.0 280
G4.5 46,0 1113
45.0 50,00 27
.0 5.0 124
45,0 &31.0 143
1.0 36.0 263
L0.0 35.0 40.40 9.0
41,0  34.5 41.0 8.5
2.0  35.0
5.0 40.0
47.0  41.0
47.0 18.0
h6.5 7.5
46.0  3T.0
207 90
28 13
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Table 5 concinued

HURRLICANE FLOYD 3. - 12 SEPTEMBER 19H]

DPERATIONAL POSITTON 12 HOUM PORECAST 24 HOUH FORECAST LB HOUR FORECAST 72 HOUR FORECAST

DATE/TTHE BEST TRACEK POSITION ERHOR ERROK EHXROR ERHOR ERROR

(GHT] - L._:’«T. LONG. LA.T._ LONG. fN.HT.] LAT. = LORG. (H.MI.) LAT. LONG. (H.MI.) LAT. I:GHG {H, M1 .:I LAT. LONG. {H.HI.]
L]

0414 19.0 64.0  19.2  63.8 17 20,5 65.5 16 2.0 67.0 8 24.0 69.0 102 27.0 .0 19
0500 19,5 64,7  19.5  64.6 [ 21.0  66.0 i 3.0 6H.0 33 26,0 70.0 59 0.0 7.0 151
0506 20,1 65,5  20.0  65.% 18 21.5  67.0 13 22.5 68.0 62 25.0 70.0 163 28,0 71.0 293
0512 20,9 66.2  21.0  66.0 13 22.3 67.3 26 23.5  68.5 70 5.5 0.0 202 28,0 mM.0 319
518 21.7  67.1  22.0  &7.0 15 23.0 68.3 55 24,0 69.5 111 6.5 70.5 238 28.5 7.0 402
0600 22,6 67.7 126  67.8 B 24.0 69.0 32 25.5 0.0 69 1.5 N0 242 29.5 7.0 454
0606 3.6 68.6  23.5  GH.5 8 26.0  69.5 &5 27.5 70.0 64 9.0 70.0 208 30,5 70,0 513
0612 6.5 69.1 24.4  6B.7 23 26.5 69.5 45 28,5 70.0 101 1.5 70.0 246 6.0 69.5 567
0618 25,5  69.1  25.5  69.3 11 27.5 69.6 27 29.5 70.0 105 32.5 70,0 26l 5.0  69.5 647
0700 26.6 69,1  26.6  69.2 13 28.2 6B.9 29 29.6  6B.5 69 32.0 67.0 208 15.5  63.0 452
0706 27.5  68.3  27.4  69.0 8 29.3  68.2 17 3.0 7.0 36 33.0 4.0 185 15.0  59.0 387
0712 8.4 68,5 28.5  6B.5 . 0.5 67.5 34 2.0 65.5 30 33.5  6l.5 157 15.0  57.0  &14
0718 29.3 67.8  29.5  6B.0 16 31.0  66.5 16 2.0 65.0 13 33.5 60,0 177 4.5 55,0 416
0800 29,9 67.2 0.0 66.8 22 31.5 65.0 10 32.5 63.0 16 34.0 58.0 221 35.0° 5M.0 465
0806 30.6 6.5  30.5  66.5 o 31.5 64.5 26 32.5  62.0 93 3.0 57.0 286 35.0 51.0 460
0812 1.4  65.6 31.3 655 8 32.0 63.4 54 13,0 61.0 146 3.0  56.0 368 5.0 50.0 510
0618 32.0  64.7 316 &h.7 24 2.4 62.3 97 33,0 60,0 187 34.0 55,0 429 35.0 48,0 479
0900 4909 %0 S%is 62 49 3.5 sa.0 31 346.0 54,0 &b 34.5 49.0 295 35.0  45.0 457
0906 33.7° 60.7 33.5  60.2 28 34.5 56.0 55 35.0 52,0 113 35.5 460 247 36.0 40.0 303
0912 3.2 S8.5 34,0  58.0 28 35.0 53.0 105 35.5 49,0 109 36,0 42.0 143 36.5 36.0 276
0916 338 56.3 33.B  56.5 10 33.0  52.0 44 32.5 48,0 114 32.0 40.0 286 32.0  32.0
1000 3.5  54.0  33.3  s4.1 13 32.7 49.7 80 32.4  45.5 97 2.0 38.0 328 2.0 11.0
1006 33,6 513 32.5 5.0 75 32.5 47.5 31 32.0 43.0 89 2.0 36.0 354
1012 34,0 48.7  34.0  48.5 10 16.0  43.0 139 8.0 38.0 166 43,0 29.0 237
1018 3.0 46.4 3.2 46.3 13 36.0 42.0 80 8.0 17.0 92 43.0  30.0
1100 13,8 441 35.0 448 80 37.5 41.0 36 40.5  36.5 114 46.0  29.0
1106 .5 41T 3.6 41.7 6 5.5 37.5 82 6.5  33.5 176 40.0  25.0
1112 5.5 39.7  36.0  4D.0 13 36.8  35.0 131 3.5 30,0 231 42.0 22.0
1118 .6 3.3 I6.6 384 5 7.8 3.5 81 9.0 30.5 43,0 22.0
1200 7.6 36,9 3.5 6.7 11 38.6  33.0 114 40,0 29.5 43.0  21.5
1206 9.0 35.2 390 35.0 40.5  31.5 42.5 28.0 47.0  22.0
1212 80,6 334 4006 34D 43.5  29.0 46.0  25.0

MEAN VECTOR ERRORS (NM) 19 53 93 234 408

HUMBER OF CASES Eli o 28 24 0
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Table 5 continued

HURRICANE GERT 7

15 SEPTEMBER 1981

OPERATIONAL POSITION 12 HOUR FORECAST 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME BEST TRACK POSITION ERROR ERROR ERROR ERROR ERROR -
(GMT) LAT. LONG.  LAT. LONG.  (N.MI.) LAT. LONG (N.MI.) LAT. LONG (N.MI.) LAT. LONG. (M.MI.) LAT. LONG. (N.MI.)
0800 15.6 60.6 16.0 60.0 42 16.5 63.2 44 17.5 65.5 117 19.5  69.5 235 22,0 73.5 282
0806 16.1 62.3 16.0 62.5 13 16.5 65.5 72 17.0 68.5 150 19.0  74.0 216 21.0 78.0 475
0812 16.8 64.0 16.6 63.8 17 17.5 67.0 74 18.5  70.0 97 21.5 75.0 126 25.0 78.0 402
0818 17.8 65.4 17.5 65.5 19 19.0 67.0 81 20.5 68.5 188 23.0 70.5 237 25.0 72.0 299
0900 18.9 66.9 19.0 66.5 23 21.5  69.0 74 23.0 70.0 141 27.0 70.0 191 30.0 68.5 103
0906 19.6 68.3 20.0 68.5 27 22.0 71.0 53 25.0 72.0 154 28.0 72.0 64 31.0 71.0 163
0912 20.3 70.0 20.3 70.2 11 22.2  712.8 13 25.0 15.0 80 28.5 77.5 280 31.5 78.5 578
0918 21.3 71.7 21.5 71.5 16 23.9  74.1 69 26.5 76.0 133 29.5 77.0 332 32.0 77.5 623
1000 22.1 72.8 22.5 73.5 46 24.5 75.5 29 27.5  76.5 112 31.5 76.5 317 35.0 73.0 432
1006 22.7 73.7 23.0 74.0 24 25.0 76.0 71 28.0 76.5 170 32.0 76.0 368 35.0 71.0 492
1012 23.7 74.5 23.7 75.0 27 25.2  74.8 69 22.0 75.0 179 29.5 75.0 445 32.0 74.0 865
1018 24.8 74.4 24.8 74.5 5 27.0  74.0 64 28.0 73.0 169 32.0 68.0 171 33.0 64.0 594
1100 26.3 73.9 26.4 73.9 6 29.2  72.3 17 31.4  69.0 33 34,0  64.0 65 36.0 59.0 481
1106 27.7 73.0 27.4 73.2 21 29.8  71.5 22 31.5 68.5 43 34.0 62.0 105 36.0 55.0 464
1112 29.0 72.0 28.8 72.1 13 30.8  69.8 30 32.5  65.5 95 34.5  60.0 190 36.5 53.5 565
1118 30.2 70.9 30.4 70.7 16 32.5 67.5 42 34.0  63.5 96 36.0 55.0 149 36.0 46.0
1200 31.5 69.6 31.4 69.5 8 33.0 66.0 53 34.3  62.5 54 36.0 55.0 303 36.0 46.0
1206 32.5 68.5 32.6 68.3 12 35.0 65.5 48 36.5 61.5 60 37.0 52.0 332 37.0  43.0
1212 33.4 67.1 33.4 67.2 5 35.1  63.9 19 36.5 59.0 93 37.0  49.0 356 37.0 40.0
1218 34.1 65.6 34.2 65.4 12 35.5 62.0 77 36.5 58.0 252 37.0  48.0 37.0  38.0
1300 34.9 63.5 34.8 63.1 21 35.5 59.7 167 36.0 55.0 316 36.5 45.0 37.0 35.0
1306 35.8 60.7 35.6 61.2 27 36.5 56.7 156 36.5 52.5 329 36.5 42.5 37.5  32.5
1312 36.8 57.0 37.0 57.5 27 38.5 50.5 28 40.0  43.5 62 41.0  29.0
1318 37.7 53.2 37.5 54.0 40 38.5 45.0 66 39.0 38.0 41.0  29.0 46.0 22.0
1400 38.3 49.4 38.0 50.0 34 39.0 42.0 24 39.5  34.0 42.0  24.0 45.0 15.0
1406 » 38.8 45.6 39.0 , 46.0 40.0 38.5 40.5  30.5
1412 39.2 41.9 39.5 42.0 20 40:5 34.0 .o 26.0
MEAN VECTOR ERRORS (NM) 20 58 136 236 111
NUMBER OF CASES 25 25 23 19 15



St

Table 5 continued

HURRICANE HARVEY 11 - 19 SEPTEMBER 1981

OPERATIONAL POSITION 12 HOUR FORECAST 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME POSITION ERROR ERROR , ERROR ERROR ERROR
(GMT) 1 LAT. LONG. (N.MI.) LAT. . LONG (N.MI.) LAT. LONG. (N.MI.) LAT. LONG. (N.MI.) LAT. LONG. (N.M.)
1218 19.4 56.3 19.4 56.5 11 20.5 ° 60.5 70 21.5 64.0 164 22.5 68.0 409 23.0 72.0 819
1300 20.2 .57.8 20.0 58.0 16 21.9 61.4 34 23.2  64.5 133 .25.0 68.0 339 27.0 72.0 746
1306 21.2 59.3 21.3 59.5 13 23.0 62.5 51 24.0 65.0 148 26.0 68.5 385 28.0 72.0 802
1312 22.2 60.6 22.1 60.6 6 23.8 62.8 46 25.0  65.0 147 27.0 68.0 421 29.0 71.0 802
1318 23.1  6l.4 23.1 61.5 6 24.6  63.5 61 26.0 65.0 148 28.0 67.5 443 30.0 70.0 784
1400 24,1 62.0 23.9 62.0 12 25.5 63.8 73 27.3  65.4 158 29.5 67.5 475 32.0 70.0 786
1406 25.2 62.5 25.0 62.6 13 26.5  63.7 69 27.9  64.7 147 30.6 65.8 -440 33.5 66.0 612
1412 26.4 62.7 26.0 62.8 25 28.4  63.2 36 30.0 63.4 112 32.0 62.0 297 34.0 58.0 278
1418 27.6 62.8 27.2 62.8 24 29.5 63.0 44 31.0 62.5 120 33.5 60.5 253 35.0 56.0 239
1500 28.4 62.6 28.4 62.5 5 30.5 62.5 15 32,5 61.5 128 35.0 57.0 120 36.0 51.0 88
1506 29.5 62.3 29.2 62.4 19 31.5 e62.0 84 33.2  60.5 127 35.5 55.0 54 37.0 49.0 36
1512 30.8 61.2 30.8 61.1 5 32,5 58.0 70 33.5 54.0 158 36.0 45.0 369 37.0 35.0 560
1518 32.1 60.3 32.0 60.4 8 34.0 58.5 21 36.0 55.5 50 39.0 49.0 193 41.0 40.0 297
1600 33.2 59.2 32.6 58.0 70 33.5 S54.0 93 346.0  49.0 237 36.0 40.0 422 40.0 32.0 474
1606 34.2 58.0 32.5 56.3 133 32.5 52.5 100 32.7  48.5 201 34.5 40.0 328 38.0 131.0
1612 34.9 56.8 35.0 56.5 16 37.5 52.0 158 39.5 46.0 359 41.0 39.0 391 42.5  29.0
1618 35.3 55.7 36.0 55.5 43 38.0 52.5 99 40.5 47.0 275 42.5 40.0 309 43.5 30.0
1700 35.7 54.8 36.5 55.0 49 38.2  52.0 84 39.5 48.5 122 41.0  39.0 218 42.0 28.0
1706 35.9 53.8 37.5 53.0 103 39.0 50.0 59 40.5 46.0 106 42.0 36.0 43.0 25.0
1712 36.2 52.7 36.2 52.5 10 36.5 50.0 39 37.0 47.0 57 37.5 4.0 38.0 33.0
1718 36.5 51.3 36.6 51.2 8 37.0 48.5 41 37.5 45.5 57 38.0 39.0 38.5 31.0
1800 37.1 49.9 37.0 50.0 8 37.8  47.5 28 38.2  44.5 67 39.5 38.0 40.0 30.0
1806 37.5 48,2 37.8 48.7 30 38.5 46.0 15 39.0 43.0 40.0 36.0 40.0 28.0
1812 37.9 46.8 38.0 47.0 11 38.5 44.0 38 39.0 41.0 40.0 34.0 40.5 26.0
1818 38.3 45.2 38.3 45.3 39.0 42.0 39.5 38.5 40.5  30.5 41.0 22.0
1900 38.5 43.0 38.6 43,0 38.8° 38.0 39.0 32.5
MEAN VECTORS ERRORS (NM) 27 62 146 326 523
NUMBER OF CASES 24 24 22 18 14
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Table 5 concinwed

HURRICANE THERE 21 SEFTEMBER - 3 UCTOBRER 1981

OFERATIONAL BOE 1T LO8 12 HOUH FORECAST Ig HOUR FORECAST B HOUR FORECAST 72 HOUR FORECAST
BATE/TIME BEST TRACK POSITION ERRON ERHOR EHHOR ERROR EHIOR
GMI  LAT. LOMG. LAT. LONG. (MM AT, EONG. (N.MI.) LAT.  LOWG. (H.ML.) LAT. LONG. (N.MI.) LAT. LONG. (N.MI.)
2312 L2, 7 52.2 12.8 4.6 24 13.0 45,5 27 13.2 48.5 14 14,0 55.0 258 16.0 61.0 410
2418 13.0 43.8 12.9 3.8 [ 13.2 47.0 35 145.0 50.0 B 15.5 55.5 230 18,0 al.o0 147
24600 13,2 45.3 14,0 A5, 2 14.0 48,0 Bl 15.0 51.0 b 16,5 56.0 244 14,0 6l.0 333
2406 13.8 hB.T 14.0 1.2 1 1.8 50,0 42 15.5 53.0 108 17.0  57.0 214 19.0 AL.0 300
2511 14.3 47,8 14.4 47.9 ] 5.0 50.4 55 l6.0  53.5 121 6.0 59,0 259 20.0 63,0 368
2418 15.0 WE.9 15.2 49,2 11 16.9 51.4 18 18.3 S0 52 20.5 . 4 3.0 61.0 202
2500 15.6 50.1 15.7 50,4 18 17.0 52.5 iz 18.5 S54.5 58 1.0 58.5 114 23,0 652.0 285
2506 16,6 512 Lok 50.9 17 18.0 3.7 17 20.0 55.0 59 22,0 S0 37 25.0 60,0 196
2512 17.4 52.0 17.3 SRl 5 18.8 a2 36 0.0 56.0 47 22.0 59.0 109 15.0 61.0 254
2518 1B.2 52.8 18,2 53.4 11 20,0 54.9 18 21.5 36.0 31 24,0 58.0 35 26.0 60.0 240
2600 19.1 535 19.0 33:5 fi 20.5 55.0 149 2.0 56.5 19 25,0 59.0 117 27.0 61.0 362
2606 19.7 54.1 19.9 54.5 16 21.6 56,1 27 23.12 57.8 Gl 26.5 60.0 164 0.0 61.0 362
2612 20.13 55.1 2054 55:1 b 22.0 56.5 ] 21.5 58.0 50 27.0 60.0 1l6 31.0 61.0 440
2618 21.0 B5.7 21.40 55.8 ] 22.5 57.0 a 24.0 58,5 67 28.0 6.5 223 3z2.0 61.0 543
2700 1.8 Sh. A 21.8 56.5 & 23.5 58.0 459 25.0 59.3 137 28.0 61.0 313 1.0 62.0 178
2706 22,4 56.8 22,5 56,7 ] 23.9 58.0 59 25.2 59,4 152 28.5 61.0 408 32.0 62.0 UTEN
271z 23.0 - 23:1 57.1 B 24.1 58,3 B7 25.3 59.5 183 29,0 61.0 491 32.5 62,0 1033
2718 23.8 57.2 23.8 57.1 5 26,0 57.5 45 28,0 57.5 78 31.0 57.5 409 34.0 57.0 915
2800 24,7 56.9 24.9 56.9 12 27.0 56.8 13 29.0 56.5 a7 32.0 56.0 489 35.0 55.5 991
1806 25:8 56.8 25.7 56.9 <] 28.0 56.5 21 30.0 55.5 102 i5.0 52.0 159 41.0 46.0 553
2812 27.0 56.7 21,0 56,4 16 29.4 56.1 62 31.5 55.0 152 16.0 51.0 558 41.0 45.0 61l
2818 8.4 56,2 8.7 56.0 21 31.5 55.0 b2 34.0 53.0 141 37.0 58,5 &4 40.0 §2.5 617
2900 29.8 53 30.0 55.5 16 33.0 5.0 62 35.0 5l.5 197 40,0 44,0 A6l 44,0 35.0 615
24904 31.3 54.0 31.3 54.2 14 34.0 51.0 21 36.5 471.0 101 40.0 39.0 275 42.0 30.0
2912 32,6 52.6 3.8 52.5 13 35.4 48.7 6 8.0 L&D 104 41.0 36.0 251 42.5 21.0
2918 3.1 50.4 4.1 50,4 [i] 6.6 46,8 98 38.5 43.0 186 41.5 4.6 273 W&.0 25.0
3000 35.9 47.5 3.0 41.5 [ 38.7 42.5 15 1.0 36.0 24 46,0 25.0 205 46,0 14.0
3006 17.5 45.1 37.8 45,1 18 J9.5 &0, 0 53 0.0 5.0 178 0.0 27.0 Jg9.0 19.0
01z 18.9 42,4 39.1 52,4 i2 G1.0 36.0 ] 41.0 32.8 174 0.0 24.5 38.5 18.0
3018 40.0 359.5 k0.0 35.5 0 41,0 34.5 a7 41.0 29.0 235 39.5 20.0 8.0 15.0
OLOm 41.3 36.1 41,0 6.0 19 451.7 29.7 141 51.0 25.0 278 39.0 16.0
0106 h2.5 33,7 R4 33.8 7 42.5 25.0 169 42.0 17.0
o112 43.7 3z.0 43,7 32.0 ] 45.5 26.5 254 56,5 20.0
0118 4.8 30.3 Gy B 30.3 4E.5 6.0 W7.5 20.0
Dzon 5.1 20.5 45,1 8.5 G4.5 26,0 54,0 19.0
MEAN VECTOR ERROES (NM) 12 58 111 260 506
WUHMBER OF CASES 33 33 31 27 23
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Table 5 continued

TROPICAL STORM JOSE 29 OCTOBER - 1 NOVEMBER 1981

OPERATIONAL POSTTION 12 HOUR FORECAST 24 WOUR FORECAST 0B HOUR FORECAST 72 MOUR FORECAST
DATE/TIME BEST TRACK POSTITION ERROL ERROH ERROR ERROR ERROH
_foMTy - LAT, LOKG.  LAT. LONG,  (M.M1.) LAT. LONG., (M.MI.) LAT. LONG, (M.MI.}) LAT,  LONG., (M.M.) LAT. LONG. {M.MI.)

3000 2.7 46.6 27.8 46,7 ] 29.5 55,5 16 31.5 G, 0 Gl i6.0 39.0 204 39.0 33.0

006 8.1 45,9 8.4 45.6 24 30,2 43,8 28 32.0 41.5 98 36,0 36,5 156 39.5 31.0

iolz 29.6 45.2 29.6 s5.32. 0 315 53,5 52 33.5 41.5 1235 7.0 7.0 144 40.5 32.0

oL 0.2 44,5 30.3 UL ] 32.5 452.5 B2 34.5 40,5 150 8.0 36.0 41.5 31.0

3100 30,7 53.9 30.8 52.0 98 32.2 52.0 94 3.0 40.0 164 38.0 34.0

1106 1.1 3.1 31.4 43.5 27 32.5  4l1.5 24 36.5 39.5 106

3112 31.5 42,2 1.2 42.2 18 4.0 40.0 119 36.0, 31.5 151 42.0 in.o

318 31.9 40.8 31.5 41.0 26 32.5 38.5 81 33.5 -36.0 38.0 3l.0

0100 32.5 39.0 32.0 39.4 36 33,0 36.5 123 35.0. 33.0 40.0  28.0

o1o6 33,7 37.0 33.3 37.3 35.0 35,0 37:5 29.5

0112 35.13 5.9 5.0 5.0 34.5 30.0 42.00 25:0
HEAN VECTOR ERRORS (NM) 27 69 119 164
HUMBER OF CASES 9 9 7 3

TROPICAL STORM KATRTHA 3 - 7 HOVEMEER 1981
OFERATTONAL POSTTION 12 HOUR FORECAST 24 HOUR FORECAST W8 HOUER FORECAST 72 HOUR FORECAST

DATE/ TIME BEST TRACK POSTTION ERROR ERROR ERROR ERROE EHHOR

(GMT) LAT. LONG. LAT. LONG. (H.MI.) LAT . LONG  (H.MI.) LAT. LONG. (H.MI.) LAT. LONG. (N.MI.) LAT. LONG. (H.ML.)

Da06 18.3 Bl.4 18.8 81.7 35 19.5 B1.7 13 21.0  8l.4 61 235 80,5 135 27.0 78.0 393

0412 18.6 81.3 18,6 81.3 o 19.5 81.2 19 20.5 81.0 &1 21.5 79.5 153 26.0 5.0 405

0418 18.9 81.2 18.6 81.5 25 19.7 Bl.3 217 20.7 B1.0 &9 21.5 79.5 207 26.0 75.0 550

0500 19.2 81.1 19.2 Bl.1 (H] 20.0 80.7 11 21.0 BO.2 40 23.5 T8.5 287 26.5 75.5

0506 19.6 BO. 8 19.8 80.8 12 20.8 B80.1 16 22,0 T9.8 B4 25.0 78.0 410 27.0 5.0

0312 0.0 50.5 20.0 BD.5 ] 21.0 80.2 50 22:0 i9. 8 157 24.0 78.0 582 27.0 15.0

0518 2004 80,1 20.4 8o, 2 ] 21.5 19.5 62 zE1 N 78,8 179 25.5 77.0 &Ba 27.0 73.0

DEOG 20,9 719.5 21.0 19,3 [ 22.3 8.0 57 23,5 76.5 179 25.5 73.0 28.0 69.0

H. 1419 21.6 78.3 21.3 8.3 18 2.0 6.0 61 23.0 73,0 167 26.0 66.0 31.0 60.0

0612 22.4 11.0 22.3 17.0 6 23,5 15.5 0 26,5 71.5 231 27.0 64,5 31.0 39.0

0618 23.2 15.5 23.8 15.0 45 28.0 68.0 183 32.0 63.0 281 40.0 52.0

0700 24.0 7133 24.5 13.0 34 26. 5 67.5 17

0706 25.0 0.6 4.7 10.5 19 26.5 65.0 32

0712 25.9 67.5

0718 6,8 fid . 5
MEAN VECTOR EHROBS (HM) 16 &1 134 351 449
HUMBER OF CASES 13 13 11




LEGEND FOR TABLE 6

Key to Observational (obs. Unit and Resolution

OBSERVATIONAL UNIT

Reconnaissance

AF = Air Force
NOAA = National Oceanographic and Atmospheric Administration

Satellite

SMS-2 = Synchronous Meteorological Satellite
GOES-5 = Geostationary Operational Environmental Satellite

Radar

EYW-R = Key West, Florida National Weather Service Radar

MIA-R = Miami, Florida National Weather Service Radar

TBW-R = Tampa Bay, Florida National Weather Service Radar

DAB-R = Daytona Beach, Florida National Weather Service Radar

CHS-R = Charleston, South Carolina National Weather Service Radar
ILM-R = Wilmington, North Carolina National Weather Service Radar
HAT-R = Cape Hatteras, North Carolina National Weather Service Radar

RESOLUTION

Reconnaissance

Navigational Accuracy/Meteorological Accuracy. (Example-5/5).

Satellite

Classification confidence*, location and confidence**, visible or infrared,
resolution (Km).

*1 = completely certain as to current intensity number used.
2 = tempted to vary up or down by 1/2 T or S number.
3 = might vary up or down by 1 T or S number, or more.

**%]1 = well defined eye with certain picture registration.

well defined eye with uncertain picture registration.

well defined circulation center with certain picture registracion.
well defined circulation center with uncertain picture reglstratlon
poorly defined circulation center with certain picture registration
= poorly defined circulation center with uncertain picture regiscratl

()N VNS B UVRY Y
1

(Example -~ 1,1, VSBL 1 = classification confidence 1, location confidence 1,
visible picture with 1 kilometer resolution.!

(Example - 2,5, IR 8 = classification confidence 2, location confidence 53

infrared picture with 8 kilometer resolution-)

38
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ations for 1981

TROPICAL STORM ARLENE
6 - 9 MAY |98l

CENTER FIXES

POSITION MAX . WIND (KT) MIN. MIN. TEMP. % EYE
FIX TIME LAT. LON. FLT, PRES. 700M8 C=CIR. DIA. 08BS. ACFT
NO. DATE (GHuT)  (Ow)  (°w)  sFC. LVL, (MB) HT. (M) IN. OUT. E=ELIP. (N.MI.) CHARACTERISTICS UNIT RESOLUTION  ALT.
1 06 1830 18.4 83.5 25 SMS-2 2,5,VSBL)
2 07 0000 18.5 82.7 25 SMS -2 2,5 IR8
3 07 0600 18.5 82.0 25 SMS-2 2,5 IR8
4 07 1230 19.1 80.4 35 SMS-2 1,3 vSBLI
5 07 172 19.6  79.7 Lo 35 1000 26 24 ‘ AF 2/3 7 314M
6 07 1830 19.8 79.7 g SMS-2 1,3 VSBLI
7 07 2028 20.1 79.3 30 25 999 25 25 AF 2/2 . 314M
8 07 2130 20.1 79.1 45 SMS-2 1,3 VSBLI
9 08 0000 20.2 78.8 45 SMS-1 1,3 IR8
10 08 0300 20.6 78.0 4g GOES 1,3 IR8
1 08 0600 20.8 77.7 ks GOES 1,5 [RS8
12 08 1230 22.4 -76.4 30 SMS~2 2,5 VSBL1
13 08 1455 22.7 76.0 15 15 1006 22 22 NOAA 5/10 420M
14 08 1815 23.0 74.6 50 55 1004 23 22 NOAA 5/5 340M
15 08 1830 23.0 74.6 30 : o SMS-2 2,3 VSBLI
16 08 2200 23.0 73.5 SMS=-2 3 VSBLI
17 09 0000 23.4 72.8 30 SMS-2 2,5 IR8
18 09 0500 23.9 71.3 SMS-2 5 IR8
19 09 0600 24,0 71.0 30 SMS-2 2,5 IR8
20 09 1230 25.h4 68.1 SMS-2 5 VSBLI
21 09 1905 27.7 70.5 15 18 1011 21 21 AF 3/1% 430M
22 10 2000 30.0 67.3 35 SMS-2 2,3 vsBL!
23 1 0000 30.0 62.0 SMS-2 5 IR8
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Table 6 continued.

TROPICAL STORM BRET
30 JUNE - 1 JULY 198]

CENTER FIXES

POSITION MAX.W ND(KT) HIN. MIN, TEMP.%C EVE

FIX TIME  LAT. LON, FLT. PRES. 700M8 C=CIR, DIA. 08BS. ACFT.
no. DATE  (euT) (°N) (Ow)  sFc v IN_OUT.  E=ELIP. (N.HI. CHARACTERISTICS  UNIT. RESOLUTION  ALT.
1 30 1230 36.1 72.6 25 SMS~2 2,3 VSBL 1

2 30 1735 36.1 73.6 WELL DEFINED HAT-R

3 30 1800 36.2 73.8  35-ho SMS-2 2,3 VSBL |

4 30 2100 36.8 74.4  35-40 SMS-2 2,5 VSBL 1

5 30 2100  36.4 74.3 65 997 22 21 c 5 POORLY DEFINED AAF 5,2

6 30 2200 36.5 74.5 SHMS-2 3 VSBL |

7 30 2200 36.6 74.3 65 55 999 AF

8 01 2304 36.5 4.3 65 49 AF

9 0} 0030 36.7 7h4.6 35 SMS-2 2,3 IR

10 o1 0330 37.2 75.4 35 SMS-2 2,5 IR 8

TROPICAL STORM CINDY
2 - 5 AUGUST 1981
POSITION MAX.WIND (KT) MIN. MIN TEMP. ¢ EYE

FIX TIME LAT. LON. FLT. PRES. 700MB C=CIR. DIA 08S. ACFT.
NO. DATE (ev1)  (°n)  (Ow) SFC LVL, (MB) HT. (M) IN. OUT. E=ELIP. (N.M).) CHARACTERISTICS UNIT RESOLUTION ALT.
1 02 1730 36.1 67.9 35 SMS-2 1,3 VSBL |

2 02 2300  36.3 66.9 SMS -2 3 IRS8

3 03 0000 36.3 66.7 35 N SMS-2 2,3 RS

4 03 0500  36.6 65.8 SMS-2 5 IRB

5 03 0600  36.7 65.7 35 SMS-2 2,5 IR8B

6 03 1130 38.3 65.6 35-40 SMS-2 1,3 vsBL )

7 03 1830 38.7 65.1 45-50 SMS-2 1,3 VSBL |

8 ok 0000 39.0 63.7 55 SMS-2 1,1 IR 8

9 o4 0600 39.4 62.1 55 SMS -2 1,3 IR 8

10 o4 1200 4o.6 60.7 55 SMS-2 1,5 VSBL !

" o4 1800 41.2 58.3 55 SMS -2 1,3 VSBL }

12 o4 1915 k1.5 58.5 . 50 50 1002 23 23 POORLY DEFINED AF 5/2 310M
13 05 0000 42,2 55.8 45 / : SMS-2 1,3 IR 8

4 .05 0400 42.7 s4.3 45 SMS-2 2,5 IR 8
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cont |

HURRICANE DENNIS
6 - 11 AUGUST 1981

CENTER FIXES

POSITION MAX . WIND(KET) MK, HIN. TEmr, ¢ EVE ACFT

FILX TIME  LAT. 'Lgu, FLT. PRES. JooMa C=CIR. DA, 0BS., )
HO. DATE feur) (W) (W) SFC LyL. {HB) HT. (M) I, OuT, E=ELIP. (H.HM1.) CHARACTERISTICS UHIT RESOLUTION ALT,
| o7 oooo 9.9 25.5 25 GOES § 1,5 1k B

2 o7 oGOoDn 9.8 26.5 15 GOES § 3,5 R H

3 a7 130 1.0 27.0 *GOES & 3 ¥sHL |

Iy o7 1200 0.8 7.0 35 GOES .5 2.3 VsHL 1

5 ay (] 0.5 28.3 GOES § 3 VsEL |

b 07 1600 1.0 -29.1 GCOES 5 3 ovsaL

! 07 1700 Pl 29,3 GOES 5 3 VsEL

] 07 1800 i1.5 29.6 15 GOES 5 2,3 vsaL |

4 08 0oon .5 3l.o0 45 GOES & 2. g L

10 08 0600 1.6 32.6 L5 COES 5§ 2,5 IRB

] 08 1200 12.1 35.0 L5 GOES 5§ 2.3 VsBL |

12 o8 Lhoo 5 O L GOES 5 3 WsaL 1

13 0B 1600 12.5 ~36.0 GOES § 3 VsBL |

[ & L] 1730 12,7 36,4 GOES § 3 VSBEL |

|5 08 1900 12,8 "37.0 L5 LOES & 2.3 vsee )

13 08 2330 13.0 38,1 GOES 5 i R 8

17 o8 2310 13.0 38.1 hg BOES & 2p3 InE

|8 ag D&00 13.4 ko, b5 GOES § 2,3 IR #H

19 09 1100 13.3 k2.7 GOES & 3 vsBL &
20 a9 1200 13.3 hKi.0 55 GOES 5 2,3.¥s8L )
21 09 1500 13.3 43.7 GOES & 3 VSBL |
22 09 1600 13.4 Hhh.g5 GOES 5 3 vsAL !
23 hL] |Boo 13.3 k5.2 g5 GDES & 2,3 VSBL |
2k 10 ooon 13.3 47.0 55 GOES & 2,3 8
25 ] Q600 13.3 49.0 55 GOES &% £,2 IR A8
6 10 1300 1.4 51.6 55 GOES § 2.5 VsEL |

27 10 1730 3.4 52.8 55 GOES 5 2.5 VsBL |

28 o 1908 I4.0 53,4 30 i5 1003 25 h C iy POORLY DEFINED, AF 5/10 31 IH
29 10 2100 13.8 54k 55 GOES 5 2.5 VsaL |

30 11 o000 14,0 55.B 55 GOES & 2,5 148

3 I 0300 4.0 56.8 55 GOES § 2,5 IR 8
32 I 0600 13.5 58,0 i GOES & 2,5 IRB

13 ¥ 0900 13.5 59.0 g GOES § 2,5 I8
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Tabie 6 continue

Hurt icane Dennis continued.

POSITION MAX.WIND(KT) MIN, MIN. TEMP.OC EYE

FIX TIME  LAT. LON. FLT. PRES. 700MB C=CIR. DIA, 0BS. ACFT.
NO. DATE (6MT)  (ON) (W) SFC LVL. (M8) HY. (M) IN. OUT. E=ELIP, (N.MI.) CHARACTERISTICS UNIT RESOLUTION ALT,
3y i 1100 3.3 59.3 12 17 1013 AF 5/5

15 A 1200 4.2 8.2 ' GOES 5 5 VSBL |
16 i 1230 b2 58.3 4s GOES 5 2,5 vSBL I
37 ] 1730 4.8 60.0 GOES § 5 vsBL |
38 N 1830 4.8 60,0 30 GOES 5 2,5 VSBL |
39 " 2330 15.5 61.7 30 GOES § 2,5 IR8
40 12 600 16.0 63.5 25 GOES § 2.5 IR 8
4 12 1230 15.6 65.7 25 GOES 5 1,5 VSBL |
42 12 1730 15.3 68.0 GOES § 5 VSBL |
43 12 1830  15.5 68.0 25 GOES § 1,5 VSBL |
Uy 13 0000 :16.0 71.0 25 GOES S 2,5 IR8
) 45 13 1230 16.3 74.0 GOES S 5 VSBL |
46 1y 1200 15.7 78.6 , GOES § 5 VSBL |
47 15 1130 19.8 81.1 SMS-2 S VSBL 1
48 I5 1230  20.7 80.2 30 SMS-2 1,5 vsBL !
49 15 1630 21.6 B80.7 33 SMS-2 1,5 VSBL |
50 15 1730 21.7 80.4 SMS-2 5 vSBL |
5] 15 1830 21.8 80.9 35 SMS-2 1,5 IR 8
52 15 1930 21.8 80.9 v GOES 5 5 VSBL 1
53 15 1930 22.8 81.1 POSSIBLE CENTER., EYW-R

54 15 2010 22.5 81.0 POSSIBLE CENTER.  EYW-R

55 15 2130 22.0 80.9 35 GOES § 2,5 VSBL )
56 15 2310 23.1 8).2 10 GOOD FIX. EYW-R

57 15 2330 22.7 80.5 GOES § 5 IR 8
58 16 0030 23.4 81.3 20 FAIR FIX. EYW-R

59 16 0030 23.1 80.4 GOES § 2,5 IR 8
60 16 olto 23.1 80.8 18 EYW-R

6} 16 0130 23.1 80.7 20 FAIR FIX. EYW-R

62 16 0205 23.1 B80.6 20 GOOD FiX. EYW-R

63 16 0230 23.0 B80.8 18 GOOD FIX. EYW-R

64 16 0300 22.9 81.0 ‘ GOES S 2,5 IR8
65 16 0310 23.2 B80.9 30 FAIR FIX, EYW-R

66 16 0330 23.3 80.9 20 FAIR FIX. EYW-R

67 16 o408  23.1 81.} 15 POOR FiX. EYW-R
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continued.

R

POSITION MAX.WIND(KT) MIN. MIN, Temr.% EYE :
FIX ... TIHE LAT. LON. © FLT. * PRES. 700M8 C=CIR. DIA. P ©UoBs. ACFT.
NO. DATE' (GMT). .(°N)  (CW) SFC \ LVL. — (MB) HT.(M)  IN. OUT. E=ELIP.(N.MI.) ‘ CHARACTERISTICS . UNIT RESOLUTION ALT,
68 16 . - 0435 23,3 81.1 4s "" POOR FIX, .. EYW-R
69 16 - 0500 - -23.4 80.7 v . GOES 5 2,5 IRE
70 16 0506 23.0 “81.0 50 POOR F1X. EYW-R T,
A 16 ~0535 :23.0 8t.0 50 POOR FIX. EYW=R
72 16 0600  23.4 80.5 45 - “GOES 5 2,5 IR 8
73 16 0900 23.5 80.7 4g g 'GOES 5 2,5 IR
74 16 -.09100 23.6 81,3 4o " FAIR FIX. b LEYW-R
75 16 " 0930, 23.6 '81.4 35 Y FAIR FI1X. " JEYW-R
76 16 - --10l0 23.7 81.4 25 FAIR FIX. EYW-R
77 16 1030~ 23.7 81.5 1 FAIR FiIX. . EYW-R <,
78 16 : 1105 ¢ -23.7 81.5 25 FAIR FiX, . EYW-R . R
79 16 1130 - 23.7° 81.§ , 20 FAIR FIX. " EYW-R
80 16 11597 - 23.7 -81.3 35 40 1001 24 21 ' ...NOAA 5/5 510M
81 16 1200 23.8 81.3 o ‘GOES 5 3 VSBL 1
82 16 . 1205 23.8 81.5 30 FAIR FIX. ~-. EYW-R .
83 16 1230 23.8 81.5 30 FAIR FIX. - EYW-R .
84 16 1230. -23.8 81.3 4s . 'GOES 5 2,3 VSBL !
8s 16 1305 23.8 81.5 30 _ FAIR FIX. EYW-R
86 16 1330 23.8 81.5 25 600D FiX. CEYW-R
87 16~ 1405 23.9 81.3 18 GOOD FiX. EYW-R
88 16 1430 © "24.0 81.2 12 GOOD FIX. EYW-R
89 16 1458 24,2 81.2 50 50 1002 26 24 NOAA 5/10 Lo2M
90 16 1500 24.2 B1.1 45 GOES § 2,3 vsSBL )
9l 16 1505 24.2 81.2 20 GOOD FIX. 'EYW-R
92 16 1530 24.2 81.2 20 GOOD FiX. EYW-R
93 16 1605 24.3 81.2 y 20 GoOD FiX. EYW-R
94 16 1630 24.5 B81.3- 30 FAIR FIX. CEYW-R
95 16 1710 24.6