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INTRODUCTION---~

This is the fifth report of an annual series prepared by the National

Hurricane Ce~ter (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 the individual storms, which will

continue to be published in the Monthly Weathe:;: Review.

In addition to data supplied by the National Weather Service, materials

have been furnished by the NOAA National Environmental Satellite Services

(NESS) Miami office, and the CARCAH (Chief Aerial Reconnaissance Coordi~ation,

all Hurricanes).

OBJECTIVE FORECA~I TECHNIQUES

The following tropical cyclone prediction models were used at the National

Hurricane Center for forecasting motion on an operational basis:

NHC-67 (Miller, Hill, Chase, 1968).

1.

A stepwise screening regression

model using predictors derived from the current and 24-hour old

lOOO, 

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.

TheThe model requires the use of "bogus!' data in data-void areas.

Isystem was modified by Pike (1972) so that the initial wind field

near the storm would conform to the current storm motion.

HURRAN (Hope and Neumann, 1970). An analog system using as a data

3.

base the tracks of all Atlantic tropical storms and hurricanes dating

back to 1886.

CLIPER (Neumann, 1972). Stepwise multiple screening regression using4.
the predictors derived from climatology and persistence.





Tropical cyclone warning lead times for United States landfalling

storms are given in Table 3a. A summary of warning -lead times for the

period 1970-1978 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. A 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 the 1977

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

DATA SUMMARIES-

A summary of 1978 North Atlantic tropical cyclone statistics is given

in Table 4. A unique subtropical storm which occurred in January is also

included.

Tracks of 1978 named storms and the January subtropical storm

are shown in Figure 1.

The best track, initial, and forecast positions for 1978 named 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 1978. Fixes are in

chronological order, and include those obtained by aerial reconnaissance

penetrations and radar, satellite (Miami SFSS) , and land-based radar

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 1978 season.

Graphs of the lowest central pressure versus time for 1978 tropical
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cyclones and the January subtropical cyclone are presented in Figure 3.

Daily GOES-2 satellite photographs of 1978 named tropical cyclones

and the January subtropical cyclone are shown in Figure 4.
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Table 1. Verification of 1978 tropical storm and hurricane forecasts.

Figures in parenthesis are number of cases.

FORECAST DISPLACEMENT ERRORS (N .MI.)
12 HR 24 HR 48 HR 72 HRMETHOD

INITIAL
POSITION

ERROR (N.MI.)

OFFICIAL 19
(123)

61
(115)

135
(101)

315
(59)

408
(33)

NHC-67 19
(93)

55

(91)
113
(77)

277
(51)

414
(35)

N!!C-72 19
(120)

60
(118)

130
(lOb)

266
(67)

407
(41)

HURRAN 20

(83)
55

(83)
119
(70)

258

(44)
344
(24)

CL!PER 19
(122)

57
(120)

136
(102)

300
(68)

398
(41)

NHC-73 15
(43)

59
(42)

137
(36)

301
(24)

444
(17)

SANBAR 17
(52)

67
(51)

136
(43)

303
(28)

479
(19)

MFM 9
(10)

52
(10)

122
(10)

351
(8)

---
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Table 2. Landfall errors of 1978 tropical storms and hurricanes.

STORM NAME LANDFALL DAY FORECAST ERROR(N .M!. ) . LOCATION AND REMARKS

Amelia 7/30/2100 GMT Storm made landfall
less than 24 hours
after developing.

8/08/0600 GKrBess 90 Near Nautla, Mexico

8/11/0200 GMTCora 85 Crossed island of
Grenada

Debra 8/29/0100 GMT Storm made landfall
less than 24 hours
after developing.

Greta /11 9/18/0600 GMT.
9/19/0000 GMT

0 Honduras

Greta 112 0 Belize

1978 AVERAGE 44=

NINE YEAR SUMMARY OF ERRORS IN THE PREDICTION OF THE POINTS OF LANDFALL OF

ATLANTIC HURRICANES AND TROPICAL STORMS:

1970-1978

UNITED STATES ALL LANDFALLS

Average error (N.MI.
(number of cases)

39
(13)

50

(34)
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Table 3a. Tropical cyclone warning lead times for 1978 United States
landfalling storms.

Amelia 7/30/22002T. S. a hrGale warnings Brownsville to
Port O'Connor, Texas.
7/30/2200Z (System became a
tropical storm on the coast
at this time.)
.

Debra 7/29/01002T.S. 7 hrGale Warnings Galveston, Texas
to Grand Isle, La.
7/28/18002 (System became a
tropical storm at this time.)

Table 3b. Summary of warning lead times for all tropical cyclones and for
only hurricanes making United States landfalls during the period
1970-1978.

ALL HURRI CANES

AVERAGE LEAD TlME 18. 8 hours
STANDARD DEVIATION 5. 6 hours
NUMBER OF CASES 7

ALL TROPICAL STORMS AND HURRICANES

AVERAGE LEAD TIME 17.6 hours
STANDARD DEVIATION 8.6 hours
NUMBER OF CASES 17
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Table 4. Summary of North Atlantic Tropical Cyclone Statistics, 1978

MAXIMUM
SUSTAINED

WINDS

(KT)

LOWEST
PRESSURE

(MB)NO. NAME CLASS DATES

U.S.
DAMAGE

($ MILLION) DEATHS

1.

18-22 JAN.ST 40 1002

AMELIA T 30-31 JULY 45 1005 U.S., 3020

3 BESS T 5-8 AUG. 45 1005

4. CORA H 7-11 AUG. 80 980

5. DEBRA T 26-29 AUG. 50 1000 U.S., 2

6. ELLA H 29 AUG. -5 SEPT. 120 956

7. FLOSSIE H 3-16 SEPT. 85 976

8. GRETA H 13-19 SEPT. 115 947 1 HONDUR

4 BELIZE

9. HOPE T 11-21 SEPT. 60 987

10.

IRMA T 2-5 OCT. 45 1001

11.

JULIET T 7-11 OCT. 45 1006

12.

KENDRA H 28 OCT. -3 NOV. 70 990
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