DEVIL STORMS

Can a Hurricane for n a balmy Seprembeer
Change an lIsland? 3 ().:I'l-:-: noon along the wess

cixnsl of Africa a bhreeze
k1

ther larst hiecath of a monstrous

Riders on the Storm: blow that will chum Adantic waters

Weather Scientists 4 as it mses and bwisis i the deaidly
FI}' |“‘tn Hufr“itanEfl evckone paitern of a hurmcane

The conditksns are nght: the

water 18 warm—a0r® F (M5 O or

Kamikazre!
The Killer Storm
that Saved Japan

more. The ar 15 haimd, Thundee-
storms form over the occan, and
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‘1 Was In Hurricane Hugo”’

Espenda Leath, 14, of Charleston, South Carolina experienced Hurricane Hugo firsthand,

hen Hugo bt T was 12,
My parenis were away on
a trip, I was ar home with

l-|I||| iy SiRIETH
Suganne and |'|'.|,i-.]._ whio were 8 and

a |‘|I|I:|'\1r|{|'|"'|u'|

I never was in a horricane elore,
=v | hatd po idea how o get ready
We didn™ know what kind of food o
by at the siore. We IHII.",:hl IIHILiI_—H.
anid sl tha were all eaten in a fow
days. If 1 was ever in a hurnicane
again, |'d buy better food. And
haitiled SYALET, T We couddn't drink
o water Tor das alter e sborm

Clur house 1 rglt near ithe oeean.
30 we wenl o sty with some fnencds
that Ived a few blocks away., We slept
m & rem on the wp leor of the
house, As wre ol [0 OEiF I‘u:||'\._ 1|‘||'

2

harricane was getting much  closer, T
somdled hike really bood wind—fike a
storm, but hipger. We ':u-||| the radie
Right after
midmnight, all the windows busst in
our feces! It was so searyl We didn’
know what o do. S0 owe hoddled o
thee cormer moowr sleeping hags

When the eve of the morm came

on and tried o '~||-|'|"|:-

||'.'|'r|'||-.|||I We WEnt ont onto the
porch, It was so stll, it was cene,
Ihen we went back inside and fell
asleep.,

The next d.l'l._ e WET h-\.dl.h 4]
our house, The water in the front
yard was up o my tdghs. Al the
trees were knocked down, [he house
wasn't damaged too badly, though
there wis a Aol on one Door dhat
rained ks of soudl

Water stood in the vard for two
or three days. The howse dred ot
laarly [ase, bat it smelled so bad! It
smelled like rotten food in the
refngeraior

|}Ii|!'|,:'\- ook 8 while o (] ||,||,i { (4]
nomal. It ook & week and a hall o
git regular fsod. We were Just el
the grossest thangs. It ook three days
to get the water back, and two weeks
O ed thie eleciricity hack

I rememiber the hurtdcase when |
g o the beach, becaase | sl s=e a
lot of dead trees there, When 1 o
out on the heghway, 1 can sl see
wrecked S-h.ﬁl'k'h_ wiih (1 0H; EH'IIIIII' ||l\.|||=.:
in them, Those I_Il'l'hl_lli_' lost ther
homes. The hurricane was much
harder on poor people tham on
anyane else,




GEOLDOY AND BIOLOGY

Can a Hurricane
Change an Island?

urricanes  pul  their
mmprnt on a landseape,”™
says L. Liraham (oese

ol Waoads Hole [.l'l'.ﬂ.‘ll’lgr.l;ll!il
|L‘|:-.Iirllri-\.:-ll. i H|'|||l|i.¢;ia-l whio has
studlied coasfines for |'||.-|I|:. YEATE
"In the r.':-l:-il g oqly very small
adpustmeenls are made m bebween
sne hurnicane and the next ™
After Hugo strock in 1984,
Crrabham ravelled o the Carib-
Croix with I
Diavad Burdick, now a biokorisr a
Mew

bean island of S

the Unmiversity ol
Hampshire.
['hey wanbed o fimd ot hiow

a hurrican: -\.|'|.|.I|:."|'-. a beach's
'\.||.||||'_ and harw it .|..||'.|_@_'l- the
kinds ol planis thal grow there.
They siudied a beach without
any buildings, so they could see
ialiie @l wirk

Dave taught
cach other a lot. “Ihflerent pars

of nature work together to

Graham and

5|-ru-.||||| thie world aroieed us in

Whan & palm tres falls over in a herricans, sand and sodimant trapped n its roots may starl 8 new dune.

ways that aren’t immediately
51318 |-\.-|J'\-|" AV Carabham, Dave

showed Graham how beach
|_||.|||':~: e ] Ir.|]. 'H.I'lli'.||l'|'h|_'-\. .\,-|:|-c2
form the berianines of new
dunes. Graham showed Dave
bhow huge hunks ol ooasthine can
move towards land during a
hurmicamne |||.I:||j|i|||_I thet S ol
|_||.|.||I'~| thaat I P irl A FET -||H||
Hups had built an entirely
new coastal system as beaches
and dunes moved landward
Sand fraom ihe

I||||-|| CEAT

moved [ the ||-".|.. |‘||'-| |||-
||-|'.J.r hl"\-: ||.-|-c! relrcated L |||-"
The dunes had retreated
o the mangrove swamgs that lay
behimd them.

T |'||||.;_-||| ihis
||.-|'|_l‘_r'||_ R
Mearby, where dunes had been
carted away and aldings bl

drca Lo

woiuld rFecover

the l|.-|il'|.||_lr was muich Erealer

Recovery there would be
more difficult, as well




METEOROLOGY
—————

Riders on
the Storm

Scientises pet imto Hurricanes

hat 1'd like maore than any-
Wlhing," figures Jim Edson,
whio works as & marine met-

emrologist at Wosds Hole Cheeanographac

Institution, “would be 1o be abbe o ke

wind speed readings while standing on a

fixed placform in the middle of the oocan
right in the path ol a hurmicane.”

Up to now, most research on hur-
ricanes in progress lae been done from
specially-equipped airplancs, “The
airplanes we use are [(ying kaboratories,”™
explains Mark Powell He works in ihe
Hurrlcane Ressarch DHvision of The
Mational Oeceanie and Atmosphernc
Actminsstration (NOAA), which has wo
pirplancs &0 wse i hwmicanes.  “We fly
right through the storm, trying to under-
gand its structure,” By wing onboard
compaters (o collect readings, Mark and
nihers on the piu.m: are able 1o send
information by satellite link o the
Matiosal Hurricane Genber m Miami

“We now have instruments that allow
us 1o remotely sense winds near the sur-
face, Before, we had 1o fly very close
the waier, whach was a lal e I"i!l.':r."
sy Mark. Knowing the speed of a hur-
feane wind at the water's surface Gan
help scienimss predict the path of a storm
surge—a gradually rising mound of
water that can cover several miles of
eoasline wiih water d:FIJu HEY I!jElI. as 5
feei.

Which brings us back ot 1o the open
ocean, o the [xed platform Jim Edson
hopes he'll stand on one day. From air,
lamd and sea, scientisis are working hard
o find ways o save hves and redisce
darmage caused by harricanes.

DEVIL
STORM:
An Inside
Guide to
Hurricanes

This cutaway view of
a burricane shows
the buge storm’s

rageng poter

i the hurricant's center
is its eye, a low-

windd may blow no more than 15
gy Cabowt 25 kph)

The hurricane's eye sucks up
water vapor from the oocean surface,
making the energy that the storm
feeds 1o contimee, Around the eye i
the evewall, beneath which the
strovgest gusts are found—about 125
mph (362 kph|. The worst rainstonms
of the hurmcane are also fouind just
ouitsihe s eye,

Mx long & a humicane travels over
warmn waber, i will tend o simive, 1T
it reaches lanc, the hoocane's winds
"'“.E'“ create a  sorm surge, a

gradually-rising mound of water that

Storm Seeker

The Hercules transport plane
show below is one type of plane
used for horricane research,

Seventy-five percent of the ten-

our flight is wsually not too
mtﬂnﬂrﬁ'nlnﬁ-
plans, says metsrologist Mark
I"ﬂ-ﬂ.-nﬂi-hlhllﬂ-h
figure-4 pathern close to the ring of




can cover several miles of coasthine
with water depths ns high s 25 feel
Storm surges are usually the greatest
causes of death and destruction in a

= 3

hiurricane:
II."i-'|1|'r| i |'\.|,|||'H.||||‘ hiiks |.I.II.I:|.I il
cut off from the energy provided by

B. EYE WALL
the warm ocean water. The |.|!:|l.| alzn C. UPDRAFTS
calses the sorm o loee s ebon O. TROPICAL WATERS
The storm dies, E. RAIN BANDS

KAMIKAZE: The Killer Storm That Saved Japan

In 1281, a sea storm swallowed the forces of Kublai Khan, bent on the conguest of Japan

iolent weather has changed hisory, In 1274
and 1281, typhoons spared Japan from
conquest by Kublai Khan, leader of China's

Mongol hordes. With his force of 500 ships and £0,000
ITisYps, |'|1_' altac Lrll J;l.|,|.l|| at Hakain Bay, The

warriors reireabed 16 tecis 1|:|ip'| for the night as a herce
gorm hrewed. The Mongols put out 1w sea, only o
lose 300 ships and 13,500 soldiers in the ensuing
typhoon, called Komikage—"Divine Wind™ by the
Japanese,

Khan's forces retumed in 1281, This time, they
found a high wall had been built where they had
planned 1o aack. They headed for another gte. The
Emperor -:H'Ju[_m_u and other high officials prayed bor
divine belp i defeating theeir emembes

Unbelievably, a second Kamibaze struck, this time
:i||hi||g_ ERLLL s.h.ip: and drowming over D000 wxilogs
Kubla Khan sever attacked Japan again.




Letter From The Sea

Nedl McPhee ir an Electronde Techuician fa the Upper Ocoan Procens Growp of Woods Hode Oveamographic Inntmtion Departeens

af Applied Phyrics and Ocean Engineering. He toent o sea last surwmer an e research ship Oveanus, a1 o part of o group placéag
wenlber-meamring ey af fve different spots i dhe ooean. (see map, belme), While o seq, Nesl wwode a letier to Ocean Explorer,

Hiere i3 part of that fette.

We've crused thousands of miles
over the last few weeks, placing
buoys that will help us beamn aboun
the interaction between air and the
sea. 1he 'hu-n-:,ll will also 'hl:'lp 1]
learn abhoust whae happens when the
upper amnd interior layers of ocean
waler mnix together,

Macing a buoy in the open oocan
can be tricky. When we armve at a
spot where we plan to anchor a
by, we first survey the sea floor io
find the best place to drop the
buoy’s anchor, Then we amach the
first section of cable and chain w
the buoy. We lifi the buoy over the
side wrd release it dear of the ship,
For abouwi the nexi Ei.gl:ﬁ. ]1|:|Iu.r.|.
|EI15|:]H. af cable and rape ithe
mooring] are unreeled, and
instruments  that  will  take
measurements beneath the surface
are installed. All this time, the ship &
“steaming” slowly at a couple of
kniosta.

The buoy is attached to the
mooring by a cable. As the cable
unreels, the moorng is kel furither
and further behind the ship undl it
is just a dot on the horzon.

Finally, we attach an r-i.ghl:

thowsand pound anchor to the end

To Find Out More About Hurricanes

Cir., 1320 South Dixie i

Books

Springficld VA 22151,

of the buy's cable. 1t akes over a
half howr for this anchaor o Gl thres
mibes to the ocean oar,

Afier everything seitles oui, we
make sure the buoy's instruments
are working by “listening™ 1o the
racho signals sent froem the buoy 1o
the Argos satellites. These satelliies
will semel 1 I'l'.ﬂ.di]"l froem the busoys

A

iy

when we get back oo Woods Hale,
We had a gocd mp, Mot every-
thing went as planned, but the
challenge of changing and fixing
thangs at sea = what malkes
oreanography so
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Dear Ocean Eoplarer,

What's the difference behwrn 8
hurricane, a typhoon, a tornado,
and a cyclone?

Ela Spevenson

Edinburgh, Scodand

Diear [Ela,

A epelone @1 smy cirewlotion af wimd
arvund & fme-fresiure cemler, Se ke
haw bip er how streng. Hurricames,
trphoons, and lormodeer g differemt trpes
of ewclomer,

Hurricaues and fyphosns are alike,
gl thal Burricaner accar in M Adlanie
Ocemn and frphosni occur in e Pacific
(heean, Hurmiames and phoons are g
m---ﬁigmhuh'gnjﬂﬂmh
fabost SO0 ke) in diameter, Thear wndy
cin ragge in peed from [20 miler (193
bom) per hour o ooer 20 miles (TET k)
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MESSAGE IN A BOTTLE

e foser.

Termadors ary mock smaller thaw
hurricaaes, They afien form soer lond,
Tormadees ﬁqlpm whew cooler, dries anr
pasies over wavm, moind gir. Tormadoes
and phunderrfonms sometimes also frovel
snill hwrvicaner, creading Guge, lerribie
Sriderm,

Dwear Oean Exrlorer,
How are hurrnicanes namsed?®
Eddie Lee
Mmrpclir.r. L'

Dear Eddye,

I ovmdls from @ siom el sed bepmi o
blae more than 39 mules (62 kw) per
Mkummrmmm“

Lt

ll Waiking, has never been ai
sea in & hurricane, Botr the
marine biologist, who has sned-
ies whales a1 Woods Hole Oecano-
graphic Institution, has been at sea
in force 12 winds (hurnicane-lorce
windls of more than 75 r|1.|1l1.-:t2'ﬂ em)
with waves greater than 35 feet [10.8
m) high. What did lee puotioe?
“Whales don't seem harried in
any way when the seas get hagh,”
says Bl “They come up and ke o
breath in the wough between the
waves.” When the sea is alightly
rough, whales seem playful at the
surface, ""I'hm.lgh Canbbern SpeTm
whales avoid ships and noisy man-
made things, they don't seem to

When The Big

named by officials of the Natiomal
Hurmcans (Ceder in Flarida.

Here e Uae mamer jor F331: Ama,
Beb, Clawdefte, Danry, Fribs, Fabise,
Girace, flenrt, foabel, Juan, Kake, Larry,
Mindy, Nicholas, thdeite, Peier, Rous,
Sam, Tivesa, Victor, 1Wamde

SEND QUESTIONS Tk Editer
Oceen Explover, ofo Weods Hale
Oeeanopraphic Associmles, Wosds Hols
AMA 02534 ., .. Thanks ifo '.l"l_;n'u.r
Haldiwin, Marion MA; Hem (sillespie,
Weatpert, MA; Katie fodgion, New
Bedford, MA: wnd Alex Parears,
Westomgiowe, €. Each mggesied e call
the mewsleiter Ocean Explover . . .
COMING IN NOVEMBER:

Talex o Arctic and Anbarciic,

Winds Blow?

mowe oot of the way when a
hurricane comes,” says Hill. = Ther
world i a water world,”

Bill has seen smaller marine
mmmials body surfing. Mayle i the
WIlVES WECTE hIJI'L'IrI:ﬂ.TIIEIﬂ!E il 'l'al'l.ﬂ.h!
might try a nde.

When the sea is flar calm, the
appasite happens, Whales surface
gquickly to breathe, and drop back
down almost instantdy, Why? “The
surface of flat water 15 a perfect
reflecnor,” aays Bill, "As whales coms
up [rom anderneath, they see
themselves refllecied exactly. I they
make any moise, that noise is
reflecied back exactly to them.” Thes
might frighten them, Bill suggests.

7
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HURRICANE rracking cHaRT
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You Do It! Track Hurricanes Yourself
BOB POSITIONS

Lat. (°N) Long. ("W)

When a harricane travels through the
oceat, Hices lllwh'mg it '|.|Lr.r| il i,
to try to predict where it wall stnke

land. A 258 T4.3

B. 25.7 T4.8
Tao plot a ssorm, its cender positions are c. 258 T5.4
given by latitude and longitude, for D 284 TE.8
example, “The sworm's center is near E. 271 T8.2
LN ] -Ih"“rl'tl. MNareth amd 67 |'!|_'H_I|_-r1 F' !T.' m
Wem™, G 284 T8.9

H. 290 .1
Make photocopies of this char. Use . =7 T7.0
ot when you bear of & husricane in J. 30.5 T8.8
progness. K. 3.6 T6.8

L. 330 TE.1
To find ot the current kncation of a M 348 TEA
hisrricane in progres, you ey call the N 385 T4.5
Hurricane Hotline at the National 0 388 Ta.0
Wenther Service ag (D00 BEXN-662D. The P 412 Al
call comis ) eenes for the fime minuse Q. 41.4 T1.4
amd 30 cents Tor cach additional R 438 EB.6
Tiumue. 5. 458 BT.8

T. &47.0 B5.5
H vou want w practice placing U 484 61.8
comardaisies an il dhagt, plsl the oouie V. d48.8 E8.3

ol Hurmicane Bob, What askands dad
sirike? Where did in hit the mainlamd?

HURRICANE SAFETY STEPS ]

When o Hurricane Waich i isswed
for your arca, the Matonal Oceanic |
and Atmospheric Administragion
NOAA) hopes you will take these |
salery steps:

L. Leave low-lying arcas

2. Moor vour boat securely or
EvECUaLE il

3. Protect  your windows with
bumards or tape.

&, Secure outdoor oljects or bring
them imdoors,

5. Fuel your car.

6. Save several days” water supply
7. Lemve mobale homes for more
subsiantial shelier,

B. KEnow your howse's level above
seq bevel,

8. Know the storm surge history for
VOur anea,

10. Spay indoors during the
hurricane.




