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a. Synoptic History 

Bertha originated from a tropical wave which moved from Africa 10 the Atlantic on I July. A 
weak cireulation was fim detected on salellite imagery on 3 July, ceoteml about 500 n mi south 
of the Cape Verde Islands in the far eastml Atlantic Ocean. The IrIICk of the cireulation ccnter 
begins on 5 July, wnen the cireulation is believed 10 have reacl"led the surface and become a 
tropical depression. in the central tropical Atlantic. This track is diSplayed in Fig. I and listed in 
Table 1. 

&:rtha followed a fairly smooth curved path aroU1ld the western periphery of the Atlantie 
subtropical high pressure ridge. This ridge changed linle during Bertha's existence and a weak 
mid- level trough persisted in the western North Atlantic. For three uys. the depression moved 
IOward the west-northwest at the fast forward Sf = = 1 ono 10 25 knots and strengthened 10 a 
hwricane with I-min. maximwn sustained winds on5 knots on the Bth as the center moved 
across the Leeward and Virgin Islands of tile northeastern Caribbean. l1le center moved between 
Antigua and Barbuda al 0600 UTe on the 8th, across SI. Barthelemy. Anguilla, and SI Martin. 
just north of St. Thomas, and over the Brilish Virgin Islands by IS()() UTe. 

l1le IrIICk gradually tumed northwestward on the 9th and maximwn sustained winds reached 
100 knots at 0600 UTe. Bertha was centeml 120 n m.i north of Puerto Rico at this time, but 
earlier pessd within 30 D mi of this island. The SIrongest winds were located in the northeast 
Quadrant or the hwricanc and most of Puerto Rico expel ienoed only tropical storm conditions. 
exct"pl for Culebra, over which hurricane-force winds mipt have occur=!. 

Movins northwestward at a slower forward speed of 15 to 20 knots, the cellter of &:rtha moved 
parallel 10 the Bahama islands, passillg 40 10 60 II mi northeast ofllie TIIIks and Cakos islands. 
San Salvador, Eleuthera and the Abacos. Again, the strongest winds were located 10 the 



nortbeast of the center, but 65-knot sustained winds might have re.,1rd some of the above 
mentioned island, 

Continllina: 011 its gnKIuaI tum, the traek became north-northwestward on the 10th and I I th and 
the center mowd parallel to the COIst ofFJorida and Georgia at a distenee of 150 to 175 n mi 
offshon!. Owing thi$ time, the forward S): c c:l slowed 10 about I knots. Moving northward and 
rc-accelerating to a forward spe=d of 15 knots, Bertha made landfall at 2000 t.rTC on the 12th on 
the coast of North Carolina, with the center crossing the coast midway between Wrightsville and 
TopWl Beaches. The hurricane had been gradual ly weakening since its lOp speed of 100 knots 
on the 9th to 70 knots on the I ] th. Then, in 12 bours just before landfall, the winds increased 10 
90 knots. which is the eS'im!!led maximum I-min. wind Sj: c::I at landfall. Bertha quickly 
mopped below hurricane strenaUl when it moved inland over eastern North Carolina. 

Ie then moved DOrtbeastward alon& the U.S. east cout, produting 4() to SO knot sustained winds 
over land from oorthem North Carolina 10 New England and 60 knot winds over nearby Atlantic 
walen. Bertha was dcclzued extratropical on the 14th when the center moved from the Maine 
coast 10 New Brunswick, Canada. The extratropical storm brought4() 10 SO knot winds to the 
Catwljln Maritimc Provill"'fl and was tracked to jllSl iIOUth of~ on the 17th. 

b. Meteorological Stati_ics 

Fiawes 2 and 3, show a plot, verRIll time, of the various dac. used to estimau: the minimum 
central tea-level pn:ssure and the U\I.'imlllD. I-min. wind sp==:I , 10 m above growv;I. Included 
are data from reconnaissance airemt and satellite Dvorak-tethnique wind spe -d estimates. 
Table 2 lists selected surface observations of lowest pressure, peak wind , slOrm sUlJC and 
rainfall values. Table 3 lists ship ,epom of34 knots or grealCT that ~ associated with Bertha. 
The minimum pressure of960 mb oocumd at 0600 t.rTC on the 9th and is bas: d on a dropsonde 
m-ZS'UUIIU,l The best trIIcl:: maximum susWned wind Sf: ee:l of 100 knots at the same time is 
b'le:l on a 700-mb flight-level wind sp:cd of 122 knou, measured 19 D mi east-northeast of the 

="'. 
Observations are incomplete from the Leeward and Virain Islands, but bec'''5e the circular 

eyewall was 20 - 30 n mi aero", it is believed that hurricane conditiozu with slI$wned wind 
speeds 10 7S knots could have oec~ on Antigua, Barbuda, Nevis, Sl Eustatill$, St. 
Bathelemy, AnguiI1a, St. Martin, and from St. Thomas northward through the U.S. and British 
VirJin Island •. ExperiaM:e with Hurricane Marilyn in 1995 $IIggc:sts that even hi&!- sllSlained 
winds can oocur ova mounl.infl\d: IemIi.n as is found 0 0 EDlDy oftbev i_llnds. Winds of35 10 

40 knott were expa:i ......... d over portions of Puerto Rico as indicated by the SaD JUlri 
observations in Table 2. 

A rcconnain,lI«' aircraft flight level wind speed of 110 knots in the northeut quadrant ofthc 
ci~ulation several. bours before landfall is the basis for estimating sustained surface winds of9O 
knots on the coast at landfall. The lowest sea-level pressure observed at landfal l was 977 mb at 

, 



SurfCily, North Carol ina and a value of974 mb is assumed to be the minimum p= at 
landfal l. 

Storm total rainfall amowlts ranged from 5 to 8 inches along a coastal strip from SQuth Carolina 
10 Maine. 

Coastal SlOrm surge flood heights, from Florida through New England, IlIIIged from I to 4 feet, 
but values 10 5 feet wefe estimated on the North Carolina coast from Cape Fear 10 Cape Lookout , 
A storm surge of 6 feet or a lime bigher is indicated near Swansboro, where 5 10 6 feet of water 
was "inside ofbusinessc!l 00 the walerl'rontM.(from Newport, North Carolina National Weather 
Service Forecast Office Preliminary SlOrm Report). 

Seven tornadoes have been confirmed, and these oc:eun-ed during the passage of an outer rain 
band. There wefe five IOmMoc:<; in Vi'1inia, one in North Carolina and one in Maryland. 

c. Casualty and Damage Statistics 

Twelve deaths have been relaled, in some way, 10 Hurricane Bertha. One, in Florida, was from 
an evacuating military jet crashing inlO a bouse and three others drowned in rip currents and high 
surf. One death from an auto accident oocurred in North Carolina and another drowned in rip 
CUIT"eOts. A surfer died in New Jer.;ey. In Puerto Rico, Two died in an automobile aoeident and 
another died while surfmg. On the Frenc h half of 51. Martin, one person was ekcbocuted and 
one fell off a boat. 

The U.S. Virgin Islands, along with North Carolina, has been declared a federal disaster area. 
Surveys indicate that Bertha damaged almost 2500 homes on St. Thomas and SI. John. For 
many. it was a second hit in the ten months since Hurricane Marilyn deVllSUlted the $IIIl1e lIfU. 

It is likely that there was beach erosion on the north coast of the Dominican Republic as Bertha 
passed 10 the north. The Bahamas were also affected by the weak side of the hurricane, but there 
are rIO damage figures available from either ofthesc locations. 

The primary effects in North Carolina were 10 the coastal counties and included storm surge 
flooding and beach erosion, roof damage, piers washed away, fal len trees, and damage to crops. 
A survey indicated over 5000 homes damaged, mostly from storm surge. A Federal Emergency 
Management Agency (FEMA) estimate of the number ofpersoll$ in South and North Carolina 
who evacuated is 750.000. Minor wind damage and flooding also spread along the path of the 
storm all the way to New England. 

The American II1SUnlnCe Association reports l1li estimate o f$ 135 million dol lars in insuraI 
property damage, primarily aIoog coo.,al North Carolina. A conservative ratio between total 
damage and insured property damage, compared 10 paSlland falling hurricanes, is two to one. 
Then the total U.S. damage estimate is 2 times $135 million or 5270 million dollars. No ligures 
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are available from the Caribbean. 

d . Forecast and Warning Critique 

Bertha moved 00 a fairly smooth track. 1bc average offieiaJ track forecast errors for Bertha 
ranged from gO 0 m.i at 24 hours (32 cases) to 147 n mi at 48 hours (29 eases) to 224 0 rni at 72 
hours (27 cases). These errors are 15 per cent, or mo~, lower than the previous ten-year 
averages of the official track errors and are from 15 to 40 per cent lower than the C LIPER 
forecast errors for the same cases. 

Overall, the track model guidance aJso performed very well . However, the 0000 UTe 
Aviation Model run OIl the 9th, when Bertha was located just north o f Puerto Rico, 
(inexplicably?) showed the track recurving signiflCllltly fwther east than the previous run. All of 
the track guidance models that use the Aviation Model as a background environment aJso 
showed a similar track. This ~sulted in ratha large official track forecast errors on the 9th. with 
a 613 0 m.i 72-hour error on the 1200 UTC fora:ast. The Aviation Model and some of the track 
guidance models recovered to an excellent forecast only 12 hours later. Fonunately, this 
guidance problem occurred three days prior to landfaJl in Nonh Carolina and did not have a 
significant impact on U.S. wvnini-S oron warnings for the Bahamas. 

Table 4 lists the variOll:!l WlIehe$ and warnings that were issued. Hurricane warnings were 
isrucd from Sebastian Inlet, Florida to Chincoteague, VilJinia l.'I well as for the Bahamas and for 
the island!! ofthc northeastern Caribbean Sea from Antigua through Puerto Rico. Tropical storm 
wvnings were issued from Sebastian Inlet to oonh of Deerfield Beach, Florida and from nonh of 
Chincoteague to Watch Hill, Rhode Island. Almost all of the U.S. east coast was invo lved with 
some watch or warning and this is the I"C$llIt of the storm track's expected e10$C passage to the 
southeast U.s. coast. 1bc hwricane watch for the Nonh Carolina landfall area was issued 65 
hours before landfall and the hurricMe warning was issued 47 hours before JandfaJl. This is far 
more than the 36- and 24-hour Ie.d times ihal the National Hwrieane Center strives for and is the 
resul l of the forward motioo decreasing al a faster rate than expected. 

Figure Captions: 

Fig. I. TllICk of Hwrieane Bertha. 05-1 4 July, 1996 (ClCtratropical track 14- 17 July). 

Fig. 2. C urve of minimum central __ Ievei piessure versus time. 

Fig. 3. ClITVe ofrnaximum one· minute wins speed. versus lime . 
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Table I. Best b'aC1:. Hul'l'iune Benha, ~. 14 July. 1996 {up'!."d 4 Au;ustI996) 

~ 

"00 
'"00 

~""'" 
~ 
,~ , .. ...... 
~ 

"00 
,." 

""""" ~ 
"00 
,." ,...., 
~ 
,~ 

,." 

0000 
,~ , .. ,-
0000 
,~ , .. ,­
~ 

"00 
,." 

~ 

"00 
'"00 

"""'" 

Position 

Lal ( "N) !..on. ( "W) 

••• 
10.1 
1 1.0 
12.0 
12.7 
IJ. I 
n.7 
14.2 
14.9 
1!.6 
16.4 

16' 
17.0 

17.' 
11.0 
18.6 
19.4 
w., 
21.4 

li.' n. 
20 
2,.. 

'" 27.S 
28.) 

29.2 
)0.0 
30.7 
31.2 

'" 11.6 
H.O 
36.7 
38.3 
~., 

42. 1 «, 
". 
47.0 
41.0 
49.0 
S 1.0 
S • • O 
S7.! 
SI.! 
'9.! 
,9.1 
~. 

30 

34.0 
36.3 
39.0 
41.2 
41.9 
46.6 
41.7 
Sl.O 

'" S4.1 
S69 
SI.4 
~. , 

61.1 

"' M.' 
M.' 
67.7 
M. 
71.1 
n .• 
14.0 
".3 " .• ". 
76. 
n, 
71.0 
71.1 
71.6 
7U 
n.' 
n. 
77.0 
76.1 
74.S 
71.9 

M.' 
M' ". " .0 ". 
47.0 
«. 
42.S 
42.S 
42.0 
41 .0 
~. 

77.1 

...... 
(nib) 

,~ 

,~ 

'00' 
,~ 

'00' 
,~ 

'M 
,~ 

'" m 
m 
m ... .., 
ft, 
m 
m 

'" %, 
%, 

'" m 
~ ... ... 
m 
on 
.~ 

ft, 
'M 

'" m 
~, 

00' ... ... ... 
00' 
00' 
m 
m ---00' ... ... 
ft' 
00' 

Wind Speed 
(kl) 

'" '" " " " " '" " '" " ~ 
w 

" " w 

" '" '00 
'00 
00 

" '" ~ 
'" " " " ro 
ro 
ro 

" 00 

" ~ 
~ 

~ 

~ 

" '" '" '" " ~ 
~ 

'" '" " " ~ 

' ... 
• 

• 
• 

• 

•• 
• 
• 
• 

honi ...... 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 

• 
• 

• 
• 
• 
• 
• 

• 
• 

• 
• 
• 

• 

• 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 



!w l , ri~ 1011.9 "''''' 22(2 ... ) " 1II In i 
JE I E.ijlo_ , 

CEE'" 
"''''''' , 
SI. Siznooo , 

5izii11z'c II , " ~ 

0 ... 'E t Ei "EI aizporI lOOU l:vm5 30(1_) " IWl lO 
ad cIIr 0dIiii : ,. 

" un ... 
0 

, ,. bortIor 
a .. = 

a E, Oro...pior g 
Cu' "" ... " ..... 
M)191o BczdI 
MJ"kB , """-M)'rzIc a-tz.SjW;ui u.;~ pier " !o{ynk BcodI .... ilioll " • l'tln. , ... 

N_C. ...... 
• , .... . • . ", ... 
B'E ,ro-. 1lJ'2llj ... 
""""-• ,Ide 
CwoIiMBczdI 
0 OJ PoI:aI (NKT) ~ "",., u. Wilmi:n&looo " 0' 

t t ctit,(!OJ) .... IliUll • 4I'~ ';"" l.g m • 
ar-oll!c " H' wArI)'_ U 1 ~100 ,-- .. W .:zt1135 
UbW, . • 
110 ..... .." n -- ~ ~ 

Now r.;..,. (NeAl ~ ._. 
," 0 ... - , ".,-

$o)E : r ,lo l ",Af'B .. U .lID55 " Ilr:I"5 
S:zorw Hin 

.,.., 1:111135 " 1~,; 121,10] 
• m "n." 

Wib'nr .'(ILW) - .," .- 46(2 chI " 1211902 U 
Wit.' Pin: f"", EiP Is, C 121112$ 
Wlkhr·'HC_pmE " Wi ............. --.. .... 12111jO NOAA .... --.. 34m 71,96W 
c.,."ur. .- n 12Il1J1 
Di,- ' ''' S" '" .. Buc.y " .-
FI'SN7 (CMAN, I6ft:zsl) m.' IV]1OO 17(.0..1101) '" .VU.IO 
Wrillu,.il!c Bd:. Bonks <ii, " VirlI.1o , ... """, " '~llO 



I I I 7.00 



, 
, 

• • • • 

• • • 
• 

w • 
!I 
C 

• 

• .. 
00000 

Fia· 2. Curve of miDi mum central _level pi be versus time. 

, 
, 

~ ' . - ; 

'" v 

e • 

, 

.. 
" • .... .~: • 
I • 

• ... .. • • • • • ~ .' ~ :I • • • .. • 

DATE-TIHE (UTe ) 

Fig. 3. Curve ofmaxjmum one-minute wind Sf:: i VCTSUS lime. 



· A' ...... poriooIill ..... ___ .iw .... ~ 
'U ;; t"' ;isb , ! , ___ .... " , ........... p-, 
_ .... irr _boipI __ .. ' 7 'lidclowl. 

'51.".,,,,,, irr _1IripI_1I ;' Ie ;,j,1i<: VcRic:aI 0-­
-r", 01,.. .... blew ott..,.;l '. lot of""" _ .... ed __ 

I I Is_so 



• ; . . 
• • ........ 1 ship ..... e "' .... ~ 

wnt dirl 
(UR:) 

~ "'",00 PORT ROYAL 17. ' 11009 

0111100 MAYACUEZ 21.6 ... , 13005 IO Il .O ..... SI.ALAND CONSUMlR 21' ... , ,..." \00P.1 

09mlOO MA\'AGUEZ 20.0 .... loom 1007.0 

""700 $&A I um CONSUM£R, 21 .0 " .• 1- ~ 
09m600 1 MAo V ACun I 16.9 UI ".". IOO7.S ...... SLU.AND CONSUMER "' .• " .1 " .... 1006".9 ....... SEALAND CONSUMER "'.0 65.3 130142 1009.0 

0911" SE>\ I ~D CRUSADER 2).0 67.9 100143 I 
101~ 0'''000 CALAPATRlA ,U 67.0 11M~ 

lill OOO SLUAND HAWAII ,,~ 7U ".'" , .... 
1IIItoO C6YC " .• '" I,..., I",,, 

IUlIOO NOn£STAIl , ... N.' Q5C1r!40 1010.0 

1111100 AALSMEERGRACtrT 3 1.6 $: ""''' 1010.0 

1111000 DSREUROPE ,U 1<"" I~ 

IImoo c.YC 21.9 ,U 1400'42 lOll.' 

I""" c.YC 2U ,U 1<"" 1011.5 

''''''' NO.USTAR 70.' 10. 1 '700' 1004.7 

~ ~ I ,I., I· ... ,.," 1010.0 

I ...... OSREVROPE lO.7 74.1 1401'51 1019.0 

I ...... AALSMURGRACHT 31.1 ... ,.... 1005.0 

, ...... SEALANOATLAHTIC "J 76.S 

~ 
looa.o 

" ..... I ......,."ATLANTIC ~ I 76.4 

~ 1211200 BUCRAND 2U "., ,,..,. 
1211200 SItALAND ATLAHTtC 'OA 76.<4 ISOI43 LOOU 

1211200 ""DO 10.9 7504 I"'" 11116.0 

1211200 I SHiP I :14.9 11.1 I LW52 I 
~~ ~ I . ~ ~ 



, . . . , . 

dateltime ship Dame I latitude I ~· wind dirt -i 

1211100 DSREUROPE 31).1 71.1 21W47 lOIS., 

]211800 FENELLA 31),S 74.1 """ 1013.0 

\211100 WOO 30.' ,,~ ",'" 1011. ~ 

121]100 "'" 32.7 73.6 ,,,,,,, 1016.1 

12f11OO pssoCORAL GABLES lH 73. ,- 1017.1 

,,,..,., EXPORT PATRIOT Jl.7 732 "'''' """ ,,,..,., ISSO CORAL GABLES 33.6 ,<, ,""'. 1012.2 

'"'''''' KAUU< 32.2 73' ISM7 1017.1) 

'''''''' t:sSO CORAL GABLES m , .. 1 ""'. ]013.3 

1311200 ZlMCANADA 39.3 73.9 "'''' 1006.0 

13/1200 ........ "" .... 37.9 ", ,- 100a:J 

13/1500 3"''' 36.5 19.' "'''' 1019.6 

I IIUMEN EXPRESS " .... 1006$ 

1311500 ZlMCANADA n.7 74.1 "''''' 1000.0 

utnoo: • r ,.. 170m 1017.9 ' 

ll/uOO BREMEN EXPRESS 37.3 74.1 ""'" 1009.6 

1)/1100 1:tIM CANADA 31.1 '0 "..., 1005.0 

1311100 SONG OF AMERICA ." n. 170140 ]004.0 

IlfllOD ..... os ,,~ ... ,""', '"'' 
"""'" l'HAROS 39.6 19.' 21Q{47 1009.1 

I ..... ,13" .... ,0) I .. '" 1006.1 
,., . . 

I .... ...... os 39.7 70.4 """ i 1013
.3 

I .... A S I. SANDIR' INC 4S.(I IC.' ''''''' ~ 
1411200 TRITONlDGHW A Y 31.4 "., n,'" ]022.0 

14.11200 + ALFRED NEEDLER ,,~ n, """ 1007.0 

43.9 61.3 1&0141 1007 .• 1411200 KASUCA I 

1411200 ~ 1"2 ~. I I 



Table 4. Watch and warning 5wnmary, Hurricane Bertha. July 1996. 

Date/time Action 
(UTC) 

0611500 hurricane walcll 

1)612[00 hurricane w.,eh 

0710300 hurricalle wlfl!ing 

0711200 h<micane watch 

0711500 burricane warning 

0I10000 tropic:al slOml watch 

OSlO300 hurricane wou:h 

0l/O90O burricane watch 

0111200 hurricane warning 

0111500 hurricwle warning disco,uinucd 

OIiISOO hurricalle walCb 

OIiISOO hlll'icaae warning di$cDDlinucd 

'.",00 b<micane warnin& 

0112100 burricane warning di$cominued 

0112100 burricane wueh 

0910100 burricane woming discontinlled 

0910300 bw. icane wlfl!ing discontioued 

"'''00 """ical storm warning ,...., burricane warning 

"""" hlll'ricaM wou:h 

0911500 wardln IlId warnings discontioued 

0912100 h<micane warning 

\010300 tropical ,101m warning 

1010300 hurric.,.., wlleh 

Location 

Antigua. Bubuda. No~is. Montserrat. $. Kina. Anguilla. 
Saba. $. ElISWIUS. Dommie .. :md Dutch S. Maanen 

Guadeloupe. S. Banhelemy. f ..... ch S. M.vtin. U.s. and 
British Vil$in 1.lands 

Dominica northward.o Anguilla and 5. Murton 

u.s. and British Virgin Islands and Pue"" ltieo 

Dommic:an Rq>IIblic from I.la Saonll<> Cabo frances 
Viejo 

Dominican Republic from Isla Saonl 10 Cabo frances 
Vic;o 

TIII'ks and Caicm lstlllds 

Dominican Republic: from Cabo Caucedo .0 Monte 
Crislo. S<lUIbcutem B'hvnu 

Dominic:a 

lWti from St Nicolas I<> border ofDominicau Republic 

Leeward Islands south aDd east of St Eusratius 

TIII'ks and Caioos isLands IlId sourhe;i$",", Bahamu 

Leeward Islands 

cenaal Bob.mls 

u.s. and British Virgin lstlllds _ ... 
HaiIi from S. Nicolas .0 Dorder of Dominican Republic 

Dominican Republic aod Hli.; 

northwestern Bahamas 

oonb of Deerfield Beach. FL to Brunswick. GA 

oonb of Brunswic:k I<> NCN A border including Pamlico 
and Albemarle Sounds 



Table 4(cont.). Watch and warning summary. Hurricane Benha. July 1996. 

Date/time Action Location 
(UTe) 

1010900 hurricane woming di..:on(inued TwkJI and Cai<:", l>!.iInds and southe...,em Bah"", ... 

1011500 hurricane woming Soba.uian !n!e~ FL to Cape Romain. SC 

1011800 hurricane woming discontinued ceouallNhom ... 

1012100 hurricane woming Cape: Romain to NcrV A border including PomHco and 
Albemarle SouDds 

1012100 ""Pical storm wlnling discontinued wulb of Sebas!iad Inlet. FL 

\ \10300 hurri.."e watclt NCN A border 10 Chincoteague V A including "",Utero 
CbHap<al<e Bay 

1110600 humcane warning diswntinued nonhwestenl Bahamas 

I li0900 hurricane woming di$COntinued .aulb of Brunswicl<.. GA 

12/0900 hurricane woming discontinued Savmnob. Ga !IOUlbward 

1211500 Wpical stonn warning NCN A border to ChinctXeagUe. V A including soulbem 
Cb ... peake Bay 

1211900 hurricane warning disconlinued Cape: Romain. SC !IOUlbward 

1212100 hurric""e warning NCN A borderlO Chincoteague. V A including lb. 
Hampton Roads aru 

1212100 tropical storm waming nonb of Chincoteague. V A to Watch Hill. RI including 
!he lower Delaware Bay 

1212100 tropical <lorm watch euI ofWlW:b HiU 10 Ute Mtnintack River. MA 

1)10300 hurricane warning discontinued south of Topsail Beaclt. NC 

1310300 hurrieane wa!clt discontinued lowerOeOlpeak. Bay 

\ 310300 tropical storm warniDg all ofCbMEl""ke Bay and Ute lower tidal PawlIW' River 
and aU of Delaware Bay 

1310700 hurricane warning 10 tropical storm Topsail Beach. NC 10 Cbmeoteage. V A including 
warning Albemarle and PamJico Sounds 

\ 310900 hurricane warning ditcontined NCN A border !IOUthward 

1311200 1I"Opical storm woming discontinued .au'" of FOf(wicl< rsland. DE 

1311500 ""Pical storm warning ditcontinued south of Briptine. NJ and Delaw .... Bay 

13121 00 ""Pical storm warning disw:ntinued «!\1m of Fire Island.. NY 

14I0000 lfOPicAl storm warning disw:ntinued «!\1m of Watclt Hm. RI 

14/0300 lfOPical storm warning di>conlinued remainder of U.S east coast 
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