
QC 
995 
. U66 
no . 34

NOAA TECHNICAL MEMORANDUM NWSTM PR-34 f

1988 TROPICAL CYCLONES - CENTRAL NORTH PACIFIC

Honolulu, HI 
May 1989

U.S. DEPARTMENT OF 
COMMERCE

National Oceanic and 
Atmospheric Administration /National Weather 

Service



NOAA TECHNICAL MEMORANDA
National Weather Service, Pacific Region Subseries

The Technical Memoranda series provides an informal medium for the docu­
mentation and quick dissemination of results not appropriate, or not yet 
ready, for formal publication in the standard journals. The series is used 
to report on work in progress, to describe technical procedures and practices, 
or to report on investigations devoted primarily to regional and local prob­
lems of interest mainly to Pacific Region personnel and, hence, will not be 
widely distributed.

Papers 1 and 2 are in the former series, ESSA Technical Memoranda, Pacific 
Region Technical Memoranda (PRTM); papers 3-8 are in the former series, ESSA 
Technical Memoranda, Weather Bureau Technical Memoranda (WBTM); and papers 
9-33 are part of the series, NOAA Technical Memoranda NWS.

Papers 1-3 are available from the Pacific Region Headquarters, Attention: TSD, 
P. 0. Box 50027, Honolulu, HI 96850. Beginning with 4, the papers are 
available from the National Technical Information Service, U. S. Department 
of Commerce, 5285 Port Royal Road, Springfield, VA 22151. Prices vary for 
paper copy and microfiche. Order by accession number, when given, in paren­
theses at the end of each entry.

No. 1 The Trade Wind Regime of Central and Western Maui. Carl M. Peterson. 
January 1966.

No. 2 A Meteorological Glossary of Terms Used by Forecasters in Hawaii 
(Revised). R. F. Shaw. November 1967.

No. 3 Utilization of Aircraft Meteorological Reports at WBFC Honolulu.
E. M. Chadsey, P. R. Moore, R. E. Rush, J. E. Smith, J. Vederman.
June 1967.

No. 4 Tropical Numerical Weather Prediction in Hawaii - A Status Report.
E. M. Carlstead. November 1967. (PB-183-621)

No. 5 A Computer Method to Generate and Plot Streamlines. Roger A. Davis. 
February 1969. (PB-183-622)

No. 6 Verification of an Objective Method to Forecast Frontal Passages in 
the Hawaiian Islands. E. M. Carlstead. September 1969.

No. 7 Meteorological Characteristics of the Cold January 1969 in Hawaii.
Richard I. Sasaki. November 1969. (PB-188—040)

No. 8 Giant Waves Hit Hawaii. Jack D. Bottoms. September 1970. (C0M-71-00021)
No. 9 Tropical Numerical Weather Prediction in Hawaii - 1971. E. M. Carlstead. 

March 1971. (C0M-71-00494)
No. 10 Climatology of Rainfall Probabilities for Oahu, Hawaii. A. N. Hull and 

Jon Pitko. April 1972. (COM-73-10242)
No. 11 A Cirrus Climatology for Honolulu. Clarence B. H. Lee and Wesley Young. 

April 1974. (COM-74-11244)
No. 12 Straight Line Wind Variability Over Selected Stations on Leeward Oahu. 

Michael J. Morrow. July 1974. (COM-74-11669)

- Continued on inside back cover -



4?
 £
 ̂

H*

NOAA TECHNICAL MEMORANDUM NWSTM PR-34

1988 TROPICAL CYCLONES - CENTRAL NORTH PACIFIC

Wyman Au 
Andrew Chun 
Hans Rosendal

Honolulu, Hawaii

LIBRARY

JUN 2 1989
N.O.A.A.

U S Dept, of Commerce



TABLE OF CONTENTS
1988 TROPICAL CYCIONES - Central Pacific

1. Central North Pacific Tropical Cyclone Data, 1988 1
2. Tropical Depression Gilma 2
3. Fig. 1 - GOES-W Visual Imagery of T.D. Gilma and

Hurricane Fabio at 2316 UTC on 1 August 1988. 3
4. Fig. 2 - T.D. Gilma - Best Track Map 4
5. T.D. Gilma - Actual vs Best Track Error 5

6. Hurricane Fabio 6
7. Fig. 3 - Hurricane Fabio - Best Track Map 7
8. Hurricane Fabio - Actual vs Best Track Error 8
9. Fig. 4 - GOES-W Visual Imagery of Hurricane Fabio

at 0146 UTC on 3 August 1988 9
10. Fig. 5 - GOES-W Enhanced IR Imagery of Hurricane Fabio

at 1216 UTC on 3 August 1988. 10
11. Fig. 6 - GOES-W Visual Imagery of T.D. Fabio

at 1846 UTC on 7 August 1988 11
12. Hurricane Fabio - Verification 12-16
13. Tropical Depression Hector 17

14. Fig. 7 - T.D. Hector - Best Track Map 18
15. T.D. Hector - Actual vs Best Track Error 19
13. Hurricane Uleki 20-21

14. Fig. 8 - GOES-W Visual Imagery of T.D. ONE-C
at 1846 UTC 27 August 1988 22

15. Fig. 9 - GOES-W Visual Imagery of Hurricane Uleki
at 1846 UTC 31 August 1988 23

16. Fig. 10 - GOES-W Enhanced IR Imagery of Hurricane
Uleki at 1146 UTC 1 September 1988 24

-i-



17. Fig. 11 - GOES-W Visual Imagery of Hurricane Uleki
at 2216 UTC 1 September 1988 25

18. Fig. 12 - Hurricane Uleki - Best Track Map 26

19. Hurricane Uleki - Actual vs Best Track Error 27-28
20. Hurricane Uleki - Verification 29-41
21. Tropical Storm Wila 42
22. Fig. 13 - Tropical Storm Wila - Best Track Map 43
23. Tropical Storm Wila - Actual vs Best Track Error 44
24. Fig. 14 - GOES-W Visual Imagery of Tropical Storm

Wila at 0016 UTC on 25 September 1988 45
25. 1988 Forecast Verification Summary 46

-ii-



CE
NT

RA
L 

NO
RT

H 
PA

CI
FI

C 
TR

OP
IC

AL
 C

YC
LO

NE
 D

AT
A 

SU
MM

AR
Y.

 19
88

*
QQ EhEh ••—COVO rHcv

CO QCO Eh Eh'—xEh -—.
o vor> O'CM
X—N ,_,

Q Q COEh EH* EH,w 'w' — CO —
■st* -s* CO <n COCO in rH rH rH

* CQ■K s< C"
\ \ N in \Z Z Z O' Z

.—^ CO ^—* w" ,—.
C0 CO CO u cpCO IP CO u uIP CO IP cp uCO '— CO IP>■— >—. aoo CM o oco rH CO rH in
cp CP cp CO

Co O•rH -rH

<

Cfl CO

<

Cfl toa> <D 6
p P G

X

X

X

<

X

ft ft 0a) <U -pa a CO

>

c

<U a>

XO

X

rH C rH c rH(0 to (0 (0 to

X

<

o 0 O 0 0

X

<

<

-rH •rH •H •rH •Hft p ft p ft0 p O p o

<

p 3 P 0 pEh hE EH

O' ft3 tu< CO ftCO CO a)co1 l
O' O' inrH 0 3 O' CMO C 3hi 1O' O'o 1 l co Oco CM CO CM CM

o Hs H EhIP O CP 3
H CP PI Ho IP D s

Z
<u|cn
 
 
X
1
X
3P
P
•HO
33
11)

E

E

h
CO
1
h
po
•rH
ft
0to
rH
CO-p
0

EHa

E

<

1
h
po
•rHft
O3
—i
aa)
ftP
a)to
•HO
c
  

CP

rHCN
>■

Kto
&
ft
rH<u
• 

CO

E

•

COVO
X

EhCO

—h
Q

"

EhO
-PtO
rH
X!o
3P
to
fta)
p
orH
to(0
(0
••

X

CO
vo
XJ
P
W

 
 
 

E-t
CO

coco
X!
M
W

 

 
 
 

EhQ

rHCM
X
P
tfl

Q
-<0p
<o
ft<u
p■p

O

(0-rHc
oc

-po
ft<U
P•H
OT3
>X!
a)c
■pp
o
•Ha
to

o
orH

ft

oc
a)
>tC
Cfl
•Hc
-px:
a)
oa>
c■p
p(0

h
tCo
•H<W
•Ho

**
 RE

CC
E 

fl
ow

n 
af

te
r 

sy
st

em
 r

ea
ch

ed
 i

ts
 p

ea
k.

- 1 -



TROPICAL DEPRESSION GILMA 
30 July - 3 August 1988

Tropical Depression GILMA was on a weakening trend with maximum 
sustained surface winds estimated at 30 knots when she entered the 
Central Pacific Hurricane Center's (CPHC) are,a of responsibility 
near 17N 140W during the evening of July 30. GILMA was one of 
four tropical cyclones that formed at about the same time on July 
28. The National Hurricane Center began to issue advisories on 
T.Ds. 7E (EMILIA), 8E (FABIO), 9E (unnamed), and 10E (GILMA) 
within a period of 6 hours on the 28th. GILMA and FABIO moved 
westward and eventually crossed over into the CPHC's area of 
responsiblity (Fig. 1).
GILMA was over cooler sea surface temperatures as she moved in a 
west northwesterly direction on a course taking her up the 
windward side of the main Hawaiian Islands. The center of the 
weakening depression moved very close to the islands of Maui and Molokai the evening of August 2 and over Oahu and just south of Kauai early in the morning August 3 (Fig. 2). GILMA was in a 
dissipating mode as she glided past Oahu and Kauai. Her circulation was evident in satellite imagery and consisted mainly 
of low and middle clouds. A few cumulonimbus clouds did spring 
up north of the center as the system began to react with a cold 
upper level trough located just to the northwest of the islands. 
Some welcome rain fell over the islands of Kauai and Oahu where 
locally heavy amounts, in the 2 to 4 inch range, were reported.
The CPHC issued its last advisory on GILMA on August 3 at 1200 
UTC.
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(FIG. 2)
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TROPICAL DEPRESSION GILMA 
30 JULY - 3 AUGUST 1988

DATE/TIME
UTC BEST TRACK ACTUAL TRACK DIST ERROR

31/0600 17. ON 140.7W 17. ON 140.7W 0
31/1200 17.2N 141.7W 17.3N 141.8W 8
31/1800 17.5N 142.7W 17.9N 142.7W 24
01/0000 17.8N 144.7W 18.3N 144.4W 34
01/0600 18. IN 145.4W 18.5N 145.5W 24
01/1200 18.3N. 146.8W 18.3N 146.8W 0
01/1800 18.5N 148.2W 18.5N 148.2W 0
02/0000 18.8N 149.7W 18.8N 149.7W 0
02/0600 19. ON 151.2W 18.9N 150.6W 34
02/1200 19.4N 152.7W 19.4N 152.7W 0
02/1800 19.9N 153.7W 19.9N 153,7W 0
03/0000 20.3N 154.7W 20.3N 154.7W 0
03/0600 20.9N 155.9W 20.9N 155.9W 0
03/1200 21.3N 157.7W 21.3N 157.7W 0

AVERAGE DISTANCE ERROR 9 NM
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HURRICANE FAB10 
2-9 August 1988

Hurricane FAB10 crossed into the Central Pacific Hurricane 
Center's (CPHC) area of warning responsibility near 13N 140W on 
August 2 as an intensifying hurricane with maximum sustained winds 
estimated at 85 knots. FAB10 was one of five tropical cyclones, 
four named and one unnamed, that formed in an active east/west 
trough of low pressure between Hawaii and the Central American 
coast during the waning days of July. The other cyclones were 
EMILIA, GILMA and HECTOR. FAB10 intensified farther south and 
west than most tropical cyclones of the "midseason" variety do 
(Fig. 3). It was in a potentially very dangerous location 
climatologically with respect to the Hawaiian Islands as it spun 
up to a very intense hurricane with winds estimated at 120 knots 
at 031200 UTC near 14N 144W (Fig. 4 and Fig. 5). This proved to 
be the peak intensity as conditions in the upper level flow became 
less favorable and began to make their presence felt on FABIO. 
These unfavorable conditions included excessive vertical wind shear, and, as seen in satellite water vapor imagery, a cold/dry 
environment aloft within a trough in the upper atmosphere.
Air Force reconnaissance aircraft flew into the hurricane at 
040000 UTC and found its center near 17N 145W. Maximum observed 
surface winds were estimated to be 95 knots. FABIO at this time 
was moving steadily toward the Hawaiian Islands and a tropical 
storm watch was subsequently issued for the Big Island of Hawaii. The watch remained in effect for about 24 hours and was cancelled 
at 050300 UTC as FABIO was now a rapidly weakening cyclone and was 
veering on a course that took it westward well south of the Big Island. The center of FABIO passed about 210 nautical miles south 
of South Point at 061200 UTC as a tropical depression with winds 
estimated at 30 knots.
Some high surf was reported along the black sand beaches on the 
southeast coast of the Big Island and some heavy showers with 
rainfall amounts in the 12 to 18 inch range fell near Hilo as 
FABIO passed to the south and southwest. Minor flooding and some 
road closures due to high water were reported in the Hilo area the 
evening of August 6.
Satellite pictures indicated a hint of strengthening as FABIO 
passed to the southwest of the islands on the 7th and 8th along a 
track that was briefly bending northward (Fig. 6). The outer 
fringes of the moribund depression interacted with an upper level 
trough to cause some heavy showers over the island of Kauai on the 
8th. FABIO subsequently weakened again and the last advisory was 
issued by the CPHC at 091800 UTC when the remains were near 18N 
165W. The remnants of FABIO were tracked for several more days 
and could be seen crossing the International Dateline near 22N at 
121800 UTC.
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(FIG. 3)
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HURRICANE FABIO 
2-9 AUGUST 1988

DATE/TIME 
UTC BEST TRACK ACTUAL TRACK DIST ERROR

02/1800
03/0000
03/0600
03/1200
03/1800
04/0000
04/0600
04/1200
04/1800
05/0000
05/0600
05/1200
05/1800
06/0000
06/0600
06/1200
06/1800
07/0000
07/0600
07/1200
07/1800
08/0000
08/0600
08/1200
08/1800
09/0000
09/0600
09/1200

13.5N 140.6W
13.8N 141.6W
14.2N 142.8W
14.6N 144.1W
15. IN 145.2W
15.8N 146.3W
16.2N 147.7W
16.3N 148.5W
16. IN 149.2W
15.9N 150.6W
15.8N 151.7W
15.7N 152.7W
15.6N 153.4W
15.5N 154.2W
15.4N 155.OW
15.4N 155.9W
15.4N 156.8W
15.5N 157.6W
15.6N 158.5W
15.7N 159.1W
16. ON 159.6W
16.2N 160.OW
16.4N 160.4W
16.7N 160.8W
16.9N 161.4W
17.3N 162.1W
17.6N 162.7W
17.8N 163.6W

13.3N 140.5W
13.7N 141.6W
13.9N 142.8W
14.3N 144.1W
15.3N 145.5W
15.7N 146.3W
16.2N 147.7W
16.3N 148.5W
16.2N 149.2W
16. ON 150.6W
15.7N 151.7W
15.8N 152.7W
15.4N 153.4W
15.5N 154.2W
15.5N 155.OW
15.6N 155.9W
15.5N 156.7W
15.5N 157.5W
15.5N 158.5W
15.4N 159.3W
15.8N 159.5W
16.6N 159.6W
17.2N 160.OW
16.8N 160.3W
16.9N 161.4W
17. ON 162.1W
17. ON 162.7W
17. ON 163.7W

14
6

18
18
21
6
0
0
6
6
6
6

12
0
6

12
8
7
6

22
14
33
53
30
0

18
36
48

AVERAGE DISTANCE ERROR 17
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(FIG. 6)
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HURRICANE FABIO - AUGUST 2-9, 1988

CPHC MEAN ERROR FROM BEST TRACK.... 17 NM

24 HR 
MEAN 

FCST
ERROR 
36 HR 

[ERROR 
FCST

(NM)/# OF CASES]
48 HR FCST 72 HR FCST

CPHC 83/ 9 88/ 7 80/ 5 75/ 1
EPSS87 8 6/ 9 102/ 7 94/ 5 102/ 1
EPAN85 90/ 9 113/ 7 90/ 5 98/ 1
EPCL84 81/ 9 102/ 7 86/ 5 62/ 1
EPHC81 56/ 4 89/ 3 38/ 2 N/F
QLM 2 06/ 4 265/ 3 310/ 2 N/F
NTCM 74/ 6 65/ 5 76/ 4 N/F

N/F = NO FORECAST
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TROPICAL DEPRESSION HECTOR 
8-9 August 1988

Tropical Depression Hector (HE) had been a small but intense 
hurricane as it was moving westward quite far north along 18N and 
over relatively cool waters east of 140W. The Central Pacific 
Hurricane Center (CPHC) assumed warning responsibility when HECTOR 
crossed 140W at about 090000 UTC as a rapidly weakening tropical 
depression (Fig. 6). The weakening trend continued as the 
depression made its way westward and the CPHC issued its final 
advisory at 091800 UTC when the remains of HECTOR were centered 
near 19N 145W.
The remnants of HECTOR were carried along by trade winds and into 
the Hawaiian Island chain on the 11th. This caused some
heavy showers on the island of Kauai where more than 6 inches of 
rain fell on the mountains and locally along the north shore. At 
the same time, moisture from a tropical disturbance passing to the 
south of Hawaii made its way northward and caused some heavy 
thunderstorms over the Big Island. Lightning in the Volcano 
National Park area was reported to have struck two people. In 
both cases, the warm/moist air associated with the tropical 
systems interacted with a cold upper level trough to cause an 
outbreak of convection near and over the Hawaiian Islands.
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TROPICAL DEPRESSION HECTOR 
8-9 AUGUST 1988

DATE/TIME
UTC BEST TRACK ACTUAL TRACK DIST ERROR (N>0

09/0000 18.6N 139.7W 18.6N 139.7W 0
09/0600 18.7N 141.2W 18.7N 141.2W 0
09/1200 18.9N 143.1W 18.6N 143.1W 18
09/1800 19.3N 145.OW 19.2N 145.OW 6

AVERAGE DISTANCE ERROR 6 NM
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HURRICANE ULEKI 
28 August - 7 September 1988

As August drew to a close, the Central Pacific Hurricane Center 
(CPHC) in Honolulu began to monitor activity along the ITCZ to the 
southeast of the Hawaiian Islands. A disturbance some 800 miles to 
the southeast of the Big Island of Hawaii showed sign's of development 
and was tagged Tropical Depression (T.D.) ONE-C on August 28 
(Fig. 8). T.D. ONE-C moved westward while intensifying and was 
upgraded to a tropical storm and named ULEKI as it neared 13N 149W at 
291800 UTC. ULEKI continued to intensify and within 36 hours of 
becoming a tropical storm was upgraded to a hurricane at 310000 UTC 
near 14N 155W—about 350 nautical miles south of Hilo, Hawaii.
During the next 12 to 18 hours, ULEKI experienced explosive 
intensification with winds estimated by Air Force hurricane hunters 
to be 100 knots at 311800 UTC (Figs. 9 & 10). Maximum intensity was reached about 24 hours later when wind speeds near the center were 
estimated to be 110 knots when ULEKI was near 15N 159W (Fig. 11). Up 
until this time, ULEKI moved at a fairly steady rate toward the west. However, on the 2nd and 3rd of September, ULEKI stalled and began to 
drift slowly northward (Fig. 12). The upper flow had become westerly 
and a distinct steering current was lacking.
The people of Hawaii experienced some anxious moments when ULEKI stalled at great intensity so close to the Islands. It was extremely 
helpful to the CPHC forecasters to have aerial reconnaissance 
available to continuously monitor position and intensity of the 
threatening cyclone. U.S. Air Force reconnaissance crews flew a 
total of 10 missions and provided 41 center fixes on ULEKI between 
August 31 and September 5. Estimated maximum sustained surface winds 
of 110 knots were observed between 012026 and 020028 UTC. The lowest 
sea level pressure determined by dropsonde was 957 millibars at 
021528 and 022306 UTC.
A Tropical Storm Watch was issued for the islands of Niihau, Kauai, 
and Oahu at 030000 UTC as ULEKI floundered around to the southwest of 
the Hawaiian Islands with winds of 100 knots. ULEKI made several 
small loops while drifting northward prior to resuming its west 
northwest movement early on the 4th. There were no effects on the 
weather over the Hawaiian Islands. ULEKI's circulation did produce 
some swell which caused high surf along the southern shores of the 
Hawaiian Islands—especially on the islands of Kauai and Oahu. Two 
drownings on Oahu were attributed to the rough water.
ULEKI experienced a slow weakening trend as it paused to the 
southwest of the Islands. This trend continued as the once powerful 
hurricane moved westward about 250 nautical miles to the north of 
Johnston Island and about 250 miles to the south of French Frigate 
Shoals during the evening of the 5th. The minimal hurricane had 
little or no impact on the weather at Johnston or French Frigate 
Shoals. The weakening of ULEKJ, however, stopped during the evening 
of the 6th as a favorable upper flow and warmer sea surface 
temperatures caused reintensification with winds increasing to 90 
knots.
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Continuing its west northwestward trek, ULEKI passed to the south of 
Midway Island. Closest point of approach (CPA) to Midway was 
approximately 200 nautical miles at 080300 UTC. Winds observed at 
Midway at CPA were 120 degrees at 18 knots gusting to 27 knots. 
Maximum winds recorded were 090-120 degrees at 22 knots gusting to 31 
knots at 080101 UTC. Midway reported the southeast shoreline as 
having the most wave action and waves breaking over the runway.
ULEKI became a typhoon when the CPHC passed warning responsibility to 
the Joint Typhoon Warning Center (JTWC) on Guam at 080000 UTC. ULEKI 
remained an intense typhoon west of the dateline for several days 
while meandering in the area near 3ON 165E. The last advisory on the dissipating ULEKI was issued by the JTWC at 140000 UTC.
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(FIG. 10)
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HURRICANE ULEKI 
28 AUGUST - 7 SEPTEMBER 1988

DATE/TIME 
UTC BEST TRACK ACTUAL TRACK DIST ERROR

28/1800
29/0000
29/0600
29/1200
29/1800
30/0000
30/0600
30/1200
30/1800
31/0000
31/0600
31/1200
31/1800
01/0000
01/0600
01/1200
01/1800
02/0000
02/0600
02/1200
02/1800
03/0000
03/0600
03/1200
03/1800
04/0000
04/0600
04/1200
04/1800
05/0000
05/0600
05/1200
05/1800
06/0000
06/0600
06/1200
06/1800
07/0000
07/0600
07/1200
07/1800
08/0000

12.2N 145.OW
12.2N 146.OW
12.3N 147.OW
12.4N 148.OW
12.5N 149.OW
12.7N 150.OW
12.9N 151.OW
13. IN 152.OW
13.3N 153.3W
13.6N 154.4W
13.8N 155.2W
14. ON 156.OW
14.2N 156.7W
14.4N 157.4W
14.6N 158.OW
14.8N 158.8W
15. IN 159.4W
15.4N 159.8W
15.7N 160.3W
15.9N 160.4W
16.3N 160.5W
16.5N 160.4W
16.6N 160.3W
16.8N 160.2W
16.9N 160.1W
17. ON 160.1W
17.4N 160.4W
17.7N 161.1W
17.8N 162.OW
17.9N 162.8W
18. IN 163.7W
18.5N 164.9W
18.9N 165.8W
19.5N 166.8W
20.5N 168.5W
21.4N 170.OW
22 . IN 171.OW
22.8N 172.3W
23.5N 173.7W
24. IN 175.3W
24.4N 176.6W
24.8N 178.1W

13. ON 145.OW
12.2N 146.2W
12.2N 147.2W
12.3N 148.3W
12.5N 149.OW
12.7N 150.OW
12.9N 151.1W
13.2N 152.OW
13.7N 153.3W
14. IN 154.4W
14. ON 155.2W
14. IN 156.OW
14. IN 156.7W
14.4N 157.4W
14.7N 158.8W
15. ON 158.8W
15. IN 159.4W
15.4N 159.8W
15.7N 160.3W
15.9N 160.5W
16.4N 160.4W
16.4N 160.6W
16.5N 160.2W
16.8N 160.1W
17. ON 160.1W
17. ON 160.2W
17.4N 160.4W
17.6N 161.1W
17.8N 162.OW
18. IN 162.8W
18.2N 163.6W
18.7N 164.8W
19.5N 165.8W
20.2N 166.8W
20.7N 168.5W
21.5N 170.OW
22.2N 171.OW
22.9N 172.3W
23.5N 173.7W
24.2N 175.2W
24.4N 176.6W
25. ON 178.1W

48
12
14
19
0
0
7
6

24
30
12
6
6
0

47
13
0
0
0
7
8

14
8
7
6
7
0
6
0

12
8

14
36
42
12
6
6
6
0
8
0
0

AVERAGE DISTANCE ERROR 15 NM
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The following data was used for verification purposes. Actual track 
positions from JTWC bulletins. Smoothed best track by CPHC.
DATE/TIME

UTC BEST TRACK ACTUAL TRACK DIST ERROR
08/0600
08/1200
08/1800
09/0000
09/0600
09/1200
09/1800
10/0000
10/0600
10/120010/1800
11/0000

25. ON 179.8W
25.3N 178.6E
26.ON 177.0E
26.5N 176.3E
27. IN 175.3E
27.4N 174.3E
27.4N 173.7E
27.5N 173.0E
27.6N 172.3E
28. ON 171.5E
28.7N 170.8E
29.4N 170.4E

25. IN 179.8W
25.3N 178.6E
2 6. ON 177.0E
2 6.5N 176.4E
27. IN 175.3E
27.5N 174.3E
27.6N 173.2E
27.5N 173.0E
27.5N 172.3E
28. ON 171.7E
28.7N 170.7E
29.4N 170.5E

60
0
7
0
6

30
0
6

11
7
7

28-
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HURRICANE ULEKI - AUGUST 28 - SEPTEMBER 7, 1988

CPHC MEAN ERROR FROM BEST TRACK...... 15 NM

MEAN FORECAST ERROR [ERROR (NM)/# OF CASES]
24 HR FCST 36 HR FCST 48 HR FCST 72 HR FCST

CPHC 77/38 134/38 186/38 272/38
EPSS87 75/37 140/37 205/37 318/37
EPAN85 80/29 140/29 212/26 357/21
EPCL84 84/36 149/37 225/37 319/37
EPHC81 72/16 108/17 152/16 243/16
QLM 126/17 166/16 199/17 269/15
NTCM 66/33 113/33 167/33 300/33
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TROPICAL STORM WILA 
20 - 25 September 1988

WILA was the second tropical cyclone to develop within the CPHC area 
of responsibility during the 1988 season. The first advisory on 
Tropical Depression TWO-C was issued at 210000 UTC as an area of 
convection near 12N 142W showed signs of development. T.D. TWO-C 
was, however, slow in getting organized. It drifted slowly, first 
westward and later northwestward, over the next day or two with winds 
estimated at 25 knots near the center. The deep easterly flow in 
which the depression was embedded turned to the southwest at higher 
levels as a trough in the westerlies approached. This caused TWO-C 
to recurve toward the northeast at about 231800 UTC near 15N 148W 
(Fig. 13). Some intensification occurred as the depression moved 
northeastward. The slight intensification was confirmed by an Air 
Force reconnaissance plane investigating the circulation which 
measured winds of 40 knots near 17N 145W. Based on the observations 
received from the reconnaissance aircraft, TWO-C was upgraded to a 
tropical storm at 250000 UTC and named WILA (Fig. 14). At this time, the vertical wind shear over the circulation was guite large. This 
caused the lower portion of the storm to begin moving westward toward 
the Hawaiian Islands while the top portion blew eastward with the upper level westerlies. WILA's life as a tropical storm was short­
lived—eighteen hours; the system now void of any deep convection 
quickly weakened and WILA was downgraded to a tropical depression. Moisture carried along with the remnant circulation produced a few 
heavy showers over the Hawaiian Islands on September 26 and 27.
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(FIG. 13)
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TROPICAL STORM WILA 
20 - 25 SEPTEMBER 1988

DATE/TIME 
UTC BEST TRACK ACTUAL TRACK DIST ERROR

21/0000 12.2N 142.OW 12. ON 142.OW 12
21/0600 12. ON 143.OW 12. ON 143.OW 0
21/1200 12. ON 144.OW 12. ON 144.OW 0
21/1800 12. ON 144.3W 12. ON 144.3W 0
22/0000 12. IN 144.7W 12. ON 144.6W 7
22/0600 12.2N 145.3W 12. ON 145.4W 13
22/1200 12.3N 145.8W 12.2N 145.8W 6
22/1800 12.5N 146.3W 12.8N 146.3W 18
23/0000 12.9N 147.OW 13. ON 147.OW 6
23/0600 13.5N 147.6W 13.2N 148.OW 29
23/1200 14.2N 147.9W 13.5N 149.OW 76
23/1800 15. ON 148.OW 15. ON 147.8W 10
24/0000 16. ON 147.7W 16. ON 147.7W 0
24/0600 16.3N 147.4W 16.5N 147.7W 21
24/1200 16.5N 347.OW 16.5N 147.OW 0
24/1800 16.9N 146.OW 17.2N 146.OW 18
25/0000 17. ON 145.4W 17.2N 145.OW 0
25/0600 17.2N 145.OW 17.2N 145.OW 0
25/1200 17.3N 145.3W 17.3N 145.3W 0
25/1800 17.4N 145.5W 17.3N 145.5W 6

AVERAGE DISTANCE ERROR 7 NM
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(FIG. 14)
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1988 FORECAST VERIFICATION SUMMARY

Forecast Periods
(Average error in nautical 
number of forecasts)

miles (NM)/ 

FORECASTER/MODEL 2 4-HR 3 6-HR 4 8-HR 7 2-HR

CPHC FORECASTER 78/47 127/45 173/43 267/39
EPSS87 77/46 134/44 192/42 312/38
EPAN85 87/36 135/36 192/31 346/22
EPCL84 84/45 141/44 208/42 313/38
EPHC81 69/20 105/20 157/18 243/16
QLM 141/21 182/19 211/19 269/15
NTCM 67/39 107/38 157/37 300/33

46



No. 13 Forecasting Hurricanes in the Central Pacific. Paul Haraguchi.
October 1975. (PB-248-371)

No. 14 Trade Wind Speed Estimation at Selected Stations on Oahu Using Honolulu 
Wind Observations, A Pilot Study. Michael J. Morrow. February 1976. 
(PB-251-685)

No. 15 An Experiment in the Production of "POP" Forecasts Using a Statistical 
Model. G. Hirata. September 1976. (PB-260-926)

No. 16 Forecasting Floods in Hawaii (Excluding Hawaii Island). Paul Haraguchi. 
January 1977. (PB-265-939)

No. 17 An Operational Swell and Surf Program Using the N.W.S. Automatic Data 
Acquisition System (ADAS) Computer System. E. M. Carlstead. May 1977. 
(PB-269-650)

No. 18 An Operational Message Composition System Using the N.W.S. Automatic 
Data Acquisition System (ADAS) Computer System. G. H. Hirata 
April 1978. (PB-283-088)

No. 19 A Program to Compute Turbulence in the Vicinity of Lee Waves Downstream 
of Selected Mountains in the Hawaiian Islands. Lawrence D. Burroughs.
October 1978. (PB-289-792)

No. 20 Application of the Zero Relative Vorticity Line in Synoptic Forecasting.
Hans E. Rosendal. August 1979. (PB-300-790)

No. 21 The Estimation of Cirrus Cloud Over Oahu. Michael J. Morrow.
August 1980. (PB81-108-086)

No. 22 1980 Tropical Cyclones - Central Pacific. Andrew K. T. Chun. March 1981. 
(PB81-198-699)

No. 23 Some Mean Characteristics of Central North Pacific Tropical Cyclones.
Hans E. Rosendal. June 1981. (PB81-230-492)

No. 24 Relationship of Maximum Sustained Winds to Minimum Sea Level Pressure 
in Central North Pacific Tropical Cyclones. Hans E. Rosendal &
Samuel L. Shaw. February 1982. (PB82-193-160)

No. 25 1981 Tropical Cyclones - Central Pacific. Andrew K» T. Chun.
February 1982. (PB82-195-306)

No. 26 A Statistical Analysis of Ala Moana Surf Heights. Robert Y. G. Lee.
May 1982. (PB82-229-196)

No. 27 1982 Tropical Cyclones - Central Pacific. Andrew K. T. Chun. Mlarch 1984. 
(PB84-175-512)

No. 28 Skywarn * Hawaii. Michael J. Morrow. December 1984. (PB86-107-505)
No. 29 1983 Tropical Cyclones - Central North Pacific. W. Au, A. Chun, A. Inouye,

H. Rosendal, T. Yamashiroya. December 1985. (PB86-158-185/AS)
No. 30 1984 Tropical Cyclones - Central North Pacific. W. Au, A. Chun, A. Inouye,

L. Iwai, H. Rosendal, T. Yamashiroya. March 1986. (PB86-183—951/AS)
No. 31 1985 Tropical Cyclones - Central North Pacific. W. Au, A. Chun, L. Iwai,

H. Rosendal, T. Yamashiroya. May 1986. (PB86-202-215/AS)
No. 32 1986 Tropical Cyclones - Central North Pacific. W. Au, A. Chun, H. Rosendal, 

R. Sewake. April 1987. (PB87-187-209/AS)
No. 33 1987 Tropical Cyclones - Central North Pacific. W. Au, A. Chun, H. Rosendal.

April 1988. (PB88-188-081/AS)

1



NOAA CENTRAL LIBRARY

CIRC QC995 .U66 no.34 
1988 tropical cyclones ce

3 8398 0005 5579 1
NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Administration was established as part of the Department of 
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid 
Earth, the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa­
tion in the following kinds of publications:

PROFESSIONAL PAPERS—Important defini­
tive research results, major techniques, and special 
investigations.

CONTRACT AND GRANT REPORTS—Reports 
prepared by contractors or grantees under NOAA 
sponsorship.

ATLAS—Presentation of analyzed data generally 
in the form of maps showing distribution of rain­
fall. chemical and physical conditions of oceans and 
atmosphere, distribution of fishes and marine 
mammals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS—Re­
ports containing data, observations, instructions, 
etc. A partial listing includes data serials; predic­
tion and outlook periodicals; technical manuals, 
training papers, planning reports, and information 
serials; and miscellaneous technical publications.
TECHNICAL REPORTS—Journal quality with 
extensive details, mathematical developments, or 
data listings.
TECHNICAL MEMORANDUMS—Reports of 
preliminary, partial, or negative research or tech­
nology results, interim instructions, and the like.

g

Information on availability of NOAA publications can be obtained from:

PUBLICATION SERVICES BRANCH (E/AI13)
NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE

Washington, DC 20235


	Structure Bookmarks
	H QC995.U66no.34
	TABLE OF CONTENTS
	Central North Pacific Tropical Cyclone Data, 1988
	Tropical Depression Gilma
	Fig. 1 - GOES-W Visual Imagery of T.D. Gilma and Hurricane Fabio at 2316 UTC on 1 August 1988
	Fig. 2 - T.D. Gilma - Best Track Map
	T.D. Gilma - Actual vs Best Track Error
	Hurricane Fabio
	Fig. 3 - Hurricane Fabio - Best Track Map
	Hurricane Fabio - Actual vs Best Track Error
	Fig. 4 - GOES-W Visual Imagery of Hurricane Fabio at 0146 UTC on 3 August 1988
	Fig. 5 - GOES-W Enhanced IR Imagery of Hurricane Fabio at 1216 UTC on 3 August 1988.
	Fig. 6 - GOES-W Visual Imagery of T.D. Fabio at 1846 UTC on 7 August 1988
	Hurricane Fabio – Verification
	Tropical Depression Hector
	Fig. 7 - T.D. Hector - Best Track Map
	T.D. Hector - Actual vs Best Track Error
	Hurricane Uleki
	Fig. 8 - GOES-W Visual Imagery of T.D. ONE-C at 1846 UTC 27 August 1988
	Fig. 9 - GOES-W Visual Imagery of Hurricane Uleki at 1846 UTC 31 August 1988
	Fig. 10 - GOES-W Enhanced IR Imagery of Hurricane Uleki at 1146 UTC 1 September 1988
	Fig. 11 - GOES-W Visual Imagery of Hurricane Uleki at 2216 UTC 1 September 1988
	Fig. 12 - Hurricane Uleki - Best Track Map
	Hurricane Uleki - Actual vs Best Track Error
	Hurricane Uleki – Verification
	Tropical Storm Wila
	Fig. 13 - Tropical Storm Wila - Best Track Map
	Tropical Storm Wila - Actual vs Best Track Error
	Fig. 14 - GOES-W Visual Imagery of Tropical Storm Wila at 0016 UTC on 25 September 1988
	1988 Forecast Verification Summary





