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INTRODUCTION

This is the Twelfth 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 or 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 Tropical Satellite and
Analysis Center of NHC, and the CARCAH (Chief Aerial Reconnaissance
Coordination, all Hurricanes). This report also includes Probability
Forecasts issued with advisories on landfalling United States tropical
storms and hurricanes (Appendix B)..-
OBJECTIVE FORECAST TECHNIQUES

.The following tropical cyclone prediction models were used at the
i National Hurricane Center for forecasting motion on an operational
i basis:; 

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, including 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 a
data base the tracks of all Atlantic tropical storms and hurri-
canes dating back to 1886.

4. 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 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

of Meteorological Center) numerical prognostic data into the pre-

diction equations.

7. NMC MFM MODEL (Hovermale, 1975). A ten-level baroclinic model
~c~ses a moving fine mesh (MFM) grid nested within the
coarser NMC fixed grid primitive equation (PE) model.
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In addition, operational 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~reening
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 National 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 TSAC
(Tropical Satellite and Analysis Center) in Miami. ."

VERIFICATION

Verification statistics for the 1985 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 displacment
computed from best-track positions. Landfall prediction errors for the
official forecasts are given in Tables 2a and 2b. These 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 1970-1985
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
"best track", was taken as the warning lead time. As more complete
discussion of the verification of tropical cyclone warning lead times,
as well as verifications for individual storms from 1970-1977, can be
found in 1977 Annual Data and Verification Tabulation (Lawrence, Hebert,
and Staff, 1979).

DATA SUt+1ARIES

A summary of 1985 North Atlantic tropical cyclone statistics is .
given in Table 4. Tracks of 1985 named storms are shown in Figure 1.

The best track, initial, and forecast positions for the 1985 storms:
are in Table 5, along with initial position and forecast errors, and
storm average errors.

Table 6 lists all center fix positions and intensity evaluations used
operationally at the National Hurricane Center during the 1985 season.
Fixes are in chronological order, and include those obtained by aerial
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reconnaissance penetrations, satellite {Miami TSAC) , and land-based radar.
The legend precedes the initial table.

Supplementary Vortex Data Messages which replaced Vortex Profiles
in the 1977 Annual Data Tab1u1ation 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 in Appendix A.

Table 8 is an aerial reconnaissance summary for the 1985 season.

Graphs of the lowest central pressure versus time for the 1985 named
tropical cyclones are shown in Figure 4.-.

Table 9 gives the probability forecasts issued for the 1985 1and-
falling United States storms and hurricanes.
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Figure 3. Lowest pressure vs time, 1985 tropical cyclones.
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Figure 3 continued.
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Figure 3 continued.
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Figure 3 continued.
104

HURRICANE GLORIA
102 16 SEPTEMBER~O2- NOVEM"BER 19B5

100

~ 98

a)
~-

--
w
a: 96
:J
U> .
U) -
w
a:
c.. 94

92

90°00 00 00 2
21 22 23 24 25 26 27 28

DATE -TIME (GMT)

102

102 T~OEICAL STORM HENRI
21- 25 SEPTEMBER 19B5

101

~
~ 101
a)
~ -

w
~ 1005

U>
U>
W
a:
c.. 1000

99

990 12

19 20 21 22 23 24 25 26 27 28

DATE -TIME (?t-AT)



.

Figure 3 continued.
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Figure 3 continued.
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Table 1. Verification of 1985 tropical storm and hurricane forecasts.

:.

.forecast period (hours)

model initial 12 24 48 72

Official 17 50 104 217 331
..(no. of cases) (175) (173) (150) (105) (68)

NHC67 16 52 116 256 449
(166) (166) (146) (106) (72)

NHC72 17 56 128 279 406
(176) (174) (150) (110) (77)

HURRAN 19 51 113 221 268
(67) (65) (53) (39) (31)

ClIPER 17 55 125 275 416
(176) (174) (150) (110) (77)

NHC73 16 51 110 257 473
(77) (77) (68) (48) (31)

SANBAR 16 50 108 256 400
(75) (75) (62) (42) (27)

MFM 10 62 88 140 210
(53) (53) (48) (34) (21)

NHC83 50 93 195 296
(147) (126) (89) (61)

,
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Table 2a. Landfall prediction errors for 1985 tropical storms and hurricanes.

Following is a list of landfall prediction errors for tropical storms and
hurricanes during 1985. each error represents t~ distance (in nautical miles)
from the predicted landfall point determined from the "Official" forecast issued
24 hours prior to the actual landfall pointdetermined from the Best Track. Only
tropical storms and hurricanes are included. In some cases the storm crossed an
island when predicted to pass offshore. In such cases the perpendicular
distance from the landfall point to the forecast track is taken as the landfall
prediction error. .-

Category Date/Time(Z) Landfall
at of Forecast -,

Storm Name Landfall Landfall Error (n.m.) Location and remarks

,

Bob Hurricane 7/25/0300Z 60 Near Beaufort, S C. i
i

Danny Hurricane 8/15/1630Z 60 Lake Charles, La.

Elena Hurricane 9/02/1300Z 100 Near Biloxi, Ms.

Gloria Hurricane 9/27/1600Z 120 Western Long Island, NY.

Henri Tropical Storm 9/24/2100Z 60 Eastern Long Island, NY.

Isabel Tropical Storm 10/10/2100Z 60 New Brunswick, Ga.

Juan Hurricane 10/29/1200Z 200 Morgan City, La.

Kate Hurricane 11/21/2230Z 25 Mexico Beach, Fl.

Table 2b. Sixteen-year summary of errors in the prediction of the points of
Atlantic tropical storms and hurricanes during the period of 1970-1985.

United States Landfalls All Landfalls
~

1985 Mean 24 Hour Landfall Prediction 86 86
Error (number of cases) (08) (08) .

16 year average 1970-1985 54 56
(33) (68)

16
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