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any Americans wil l clearly
remember 1979 as the year
that the threat of hurri-
canes came al ive a^gain.

Three hurricanes struck the U.S. coast
last year, a sharp contrast to the avera^ge
of one a ^year that reached the mainland
durin^g the *1970's.

As the 1980 hurricane season opens,
there are sti l l too many localities that are
unprepar^ed for the major hurricane that
ul t imate ly w i l l strike a highly populated
coastal area and perha^ps cau^se a catas-
trophe, one which might largely be
avoided.

The excellent emergency planning on
the local level, coupled ̂ with the excellent
forecasts by NO A A's National Hurricane
Center, kept last year's hurricane Frederic
from being an even worse disaster than
it was. At that. Frederic was the most
costly hurricane in U.S. history, causin^g^
^$2.3 b i l l i o n in damage and leaving five
persons dead.

There is no recogni^ze^d periodic cycle
for hurricanes. Although they do seem
to come in bunches, both the number of
hurricanes and their area of occurrence
vary widely each year. The decade of the
*1940's was characterized by major storms
over the state of Florida, and the *19^50's
saw storms concentrated along the east
coast. Durin^g the *1960's and most of the
*1970's. the Gulf of Mexico received the
brunt of the storms.

If last year's hurricanes are a precursor
of things to come as some people sug-
gest, we may be cycling back to what ^we
saw in the *1940's or *1950's. If so, wil l
the highly populated areas along the east
coasts be prepared for storms that can
cause major loss of l i f e and extreme
damage? Many such areas have untested
or outdated evacuation plans. Coastal
•areas most vulnerable to hurricanes are
the heavily populated communities that
have sprung up on barrier reefs and along
^the seasides in low^-lying areas. In some
cases, they could be flooded hours before
a hurricane makes landfa l l , blocking off
^vital automobile esc^ape route^s. The
potential for a maj^or hurricane disaster
^'s there when transportation routes are
not adequate to handle mass evacuation
in a short time.

NO A A men and women have im^-^
portant roles to play in obviating such
^a disaster. At the very front line of
defense are the meteorologists, the fore-
ca^sters who keep Americans warned of
impending danger. Their vital work is
^s^upplemented by regional and local con-
tin^g^ency planning aided by the Coastal
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1 *Ia^/.ards program, by Marine Advisory
Service agents throughout coastal areas,
and in many other ways. Two are touched
on in this issue. Research scientists
modeling hurricanes have been an im-
portant source of support for the front-
line forecasters, trying to use the powerful
tools of science to help improve fore^-^
casts; work carried on during hurricane
Frederic illustrated the progress that has
been made. Also well known and a
reservoir of crit ically needed assistance
when the going gets rough are the air-
crews of the U.S. Air Force Reserve
squadrons that fly hurricane weather
reconnais^sance, some of whom are Na-
tional Weather Service meteorologists
on Reserve duty.

As the hurricane season opens again,
it is appropriate that we note such con-
tributions to the massive team effort to
prepare for and combat these terrible
storms. *^®

Thoma^s *B. Owen
As^si^st^ant A^d^ministrator f^or Oceani^c and
Atmo^s^pheric ^Ser^vices

Hurricane
Preparedness:
A T^eam Effort



B^ef^ore ^Fre^deri^c, t^he Alab^a^m^a^
G^ulf co^ast wa^s a res^ort *^u^-it^b^
e^xcelle^nt faci^liti^e^s fo^r vaca-
tioner^s: imm^ediatel^y *after-
*u^a^n/s. it l^e^ns a ̂ m^ass ̂ of ̂ ni^b^bl^e.

^A/^a. B^ureau *ot Publi^cit^y ̂ a^n^d Int^o

^Mobil^e Pr^es^s ^Re^gi^s^t^er

or days. *NOAA meteorolo^gists
in Miami. Fla., had ^watched the
frai l , falterin^g hurricane called
Frederic, driftin^g in the wake

of David, a hu^ge and horribly destr^uctive
storm. In the second ^week of September
1979. Frederic hovered over central
Cuba, ^weak and wet. and not very
intere^sting.

Then, as it slipped off the island into
the warm waters to the west, it sputtered
into the ^southeastern Gulf of Mexico
and its untuned heat en^gine sprang to
fresh l i fe. Soon Frederic was a ful l-
fledged hurricane again. And dangerous.

A hurricane bottled up in the Gulf
must exit somewhere.

The physical merging of energy and
wind and water that drove Frederic wa^s^
paced by an intellectual and scientific
confluence ashore. Whi le forecaster^s^
at the National Hurricane Center in
Miami focused on the storm, scientists
one floor below at the National Hurri-
cane and Experimental Meteorological
Laboratory also turned their attention
to Frederic. Their job is to study the
internal dynamics of these terrible storms
from the tropical atmosphere. In this
1979 season, forecasters and researchers
^were more closely bonded than usual
through Project Hurricane Strike, an
ef^fort to use research results to improve
hurricane forecasts. One vital element
in this research program is a real-time
data link ( v i a *NOAA geostationary satel-
lite^) between *NOAA research aircraft
in the storm and forecasters at the
Center.

So, as Frederic poised in the Gulf,
aircraft from *NOAA^'s Miami-based
Research Facilities Center took scientists
into the storm, where they measured
its forces and *relaved data back to the
forecasters.

Brian *Jarvinen was one of the meteor-

Modelers help meteorologists

^л *е^тт^ъ1
FO^R^D^FU^RIO

*ologists on duty as Frederic moved ^within
a few hundred miles of the Gulf Coast,
and weather radars began to pick up the
bi^g bri^ght spiral of the storm south of
Pensac^ela. Fla. He was part of the con-
fluence of operational science and basic
research unfolding under the gathering
emergency of Hurricane Frederic. At
6 p.m. on Tuesday. September 11, the
Hurricane Center issued its f i rs t hurr i-
cane watch statement to the public.
*Jarvinen explains: "Once we knew the
storm was aimed at the Gulf Coast, we
could feed the information from the
aircraft and the coastal radars into various
computer models we use as guidance to
help predict the track. Our first warning
put the landfall somewhere between Ne^w^
Orleans. La., on the west and Panama
City. Fia., on the east —about a 250-
*nautical-mile stretch of coast."

Although it was clear that Frederic
was spinning toward Mobile. Ala., the
forecasters' abil i ty to predict Frederic's
specific impact was dulled by the presence
of Mobile Bay. a big. complex body of
water that is neighbor to tens of thou-
sands of people.

Storm surge, the general rise in sea
level accompanying the big disturbances,
is a hurricane's most lethal weapon.
Wind may do much of the property
damage, but water does the ki l l ing. The
predictive tool at hand was an "open
coa^st" computer model that visuali^zed
the coast as a solid line, without bays or
estuaries—a coastline quite dif ferent
from the intricate reality of the Mobile
Bay shoreline.

At this juncture, the forecasters were
able to reap a reward, a return on an
investment they had decided to make
in 1974. About that time Dr. Carlisle
*Thacker of the Atlantic Océanographie
and Meteorological Laboratories in
Miami, had begun work on a computer

Joan *Vandiver Frisch

^ire



model capable of visualizing an irre^gular
coastline—a model that, rendered ^graph^-^
ically, looks more like a stretched net of
triangles than the usual rectan^gular grid
of data points. The project focused on
Mobile Bay, one of the largest and most
complex *embayments along the entire
Gulf Coast.

In 1974, knowing the bay would have
its hurricane sooner or later, the Hurri-
cane Center had opted to provide *Thacker
such assistance as it could, in the person
of Brian *Jarvinen, assigned to the model-
development task. The storm surge
estuary model that evolved from this
effort can fit the curvature of the coast-
line and its bays and e^stuaries, permitting
a mathematical solution of the entire
set of model equations, rather than just
those pertaining to a straight coastline.

"Bays such as Mobile with high popu-
lation densities make them the most
vulnerable coastal areas, but they are
also the most di f f icul t to model." *Thacker
says. "Each bay has its own particular
set of characteristics, including its spe-
cific irregularly shaped coastline and
*seafloor. which influence how water
flows in and out of the estuary."

During the early morning hours of
September 11, the forecasters at the
Miami Hurricane Center ran the "open
coast" model, developed by *NOAA^'s
National Weather Service, to estimate
the deadly storm surge for the open coast.
The computer's ans^wer: the highest
^surge. 12 feet, would occur near Gulf
Shores, Ala.. 50 miles from Mobile.
Based on high-water predictions for the
outer coast, high water inside of Mobile
Bay could reach 15 feet. Using these
^values as guidance^, the 5 a.m. Hurricane
Center forecast indicated that tides of
^10 to 15 feet above normal could be
^expected on the outer coast and inside
^the populated bay.

An aerial vie^w of part of Mobil^e^
t^aken by *NOAA ̂ photoplan^e^,^
indicate^s the e^xtent o^f dama^ge
^felt ̂ b^y t^he Alabama cit^y and
^show^s the terrible effects of
the storm surg^e.

*Ma^sazin^e May/June, 1980



*Thacker's "estuary model" ^was run
s^ev^er^al hours later to reaffirm the high
water estimate and to ^give more detail^s^
on tides in the *b^av.

t 6 a.m.. Wednesday. Sep-
tember 12. Ray Barnes, me-
teorolo^gist in char^ge of the
NWS office in Mobile, made

the following forecast: "Alab^ama and
Mississippi coastal areas will be affected
by 35 to 40 *mile-per-hour ̂ winds around
noon Wednesday. The ̂ wind will increase
to about 60 miles per hour by 6 p.m.
toda^y, and to above hurricane force
before midnight.

The lo^cal we^ather station also issued
an ev^a^cuation statement for about 40
specific areas: "All mobile home resi-
dents or persons living in any structure
that ̂ doe^s not provide adequate protection
should move to a s^ubst^antial structure.
Do not take these warnings and recom-
mendation^s lightly. This is an extremely
^dangerous situation."

A cab^in c^r^ui^s^er ̂ mi^s left
^a ̂ n^il *^dn —perched precario^u^sly
^o^n t^h^e *M^ohil^e *B^a^v Ca^us^ai *ii^\^
^lift^e^r ^hurri^can^e ^Fre^d^eri^c s^we^pt
^/h^e *cit^v ̂ n^i^/^h ̂ wi^n^d^s ̂ of up to
14^5 miles per ho^u^r, ̂ an^d 12-foo^t^
st^or^m s^urge.

As a re^sult, through the efforts of
*NOAA and the local Civil Defense. Red
Cross, and State Patrol officials. 50^0.000
peopl^e were evacuated from the hurri-
cane's path in Mississippi, north^ern
Florida, and Alabama, includin^g 100.000
from Mobile County.

When Frederic roared into Mobile
Bay with winds from 100 to 145 miles
per h^our, its eye measured 50 miles
long and 40 miles wide before hitt ing
land. After Frederic had made landfall
at Dauphin Island. 15 miles from Mobile.
at 9:30 p.m.. its eye be^gan to compress
as it moved northward, sweeping close
to the west *ed^ne of the *bav.

With high winds blowing in a counter-
cl^ockwise direction, the hurricane first
pumped water out of the bay. After th^e^
storm center had passed, the estuary
filled up again, accompanied by wind-
driven tides that slammed the shore as
high as 12 feet above norm^al.

The gratifying performance of the
model *Thacker and *Jarvinen had used—
a model that, until Frederic began stalk-
ing Mobile, could not have been regarded
as anything but an experimental research
tool —pointed up the utility of that ap-
^proach in predicting storm surges for
America's ragged southern coasts.

Although models such as Mobile Bay's
were designed to be used by forecasters,
they may also provide a^n economical
tool for land-use planners designing evac-
uation routes and for actuaries deciding
on risks and r^ates for flood insurance.

To adapt the model to each coastal
area with varying shorelines and bathy-
metry *(seafloor topography), the Miami
scientists are assembling a computer
catalog of specific geographic areas.
This information is being taken from
coastline charts produced by *NOAA and
plugged into the computer.

ne area under study
is Long I s l a n d
Sound, where a
storm surge might

flood the subway system of New York
City." *Thacker explains. "Rivers, such as
the Hudson, can also affect storm surges
in two ways. They provide channels for
surges to propagate, so it is necessary to
forecast the height of the surge along the
rivers. And because the water can flow
up the rivers, less water accumulates

^M^ob^i^l^e Pr^e^s^s R^e^g^i^st^e^r
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within the bays, reducing the height of
the surge around the bay."

Currently, *NOAA scientists are pre-
paring models for *Biscayne Bay and
Florida Bay near Key West.

Accordin^g to *Thacker^, the *Biscayne
Bay area includes many homes built less
than 5 feet above sea level. Florida Bay
is important, he says^, because of the
burgeoning population in the Florida
Keys. The only escape route to the main-
land from Key West, for example^, de-
pends on an antiquated system of bridges^,^
many in need of repair. And the height
of the road above sea level could also
be worrisome.

"If a hurricane similar to Frederic
caused a 10-foot storm surge in that
area, the Keys, like many other areas
along the coastline, would be in real
trouble," *Thacker says. "That possibility
make^s our mission an urgent reality—
a continuing effort to save lives from
the devastating effects of hurricanes."

Last September, the timely application
of a basic research tool may have saved
scores of lives around Mobile Bay —
another in^stance of an evolving trend,
in which the unfinished products of
basic research are needed to solve a
dif f icul t environmental problem, *^ф

Top map s^ho^ws ̂ co^urse of
Fre^deric acro^s^s Cuba and
northw^ard, as chart^ed at ^the
time ̂ (dotte^d lin^e, wind^s ^b^el^ow
hurricane ̂ force^) and available
to modeler^s. At point indicated,
^scientist^s obtained six possible
tracks of t^he stor^m by ̂ usin^g ̂ six
statistical methods; t^he re-
s^ulting foreca^st track ̂ (with
arrow^) represented a com^bina-
tion of the s^ix. Bottom map
s^hows the actual course of
^Fre^deric as computed later on
t^he basis of full ̂ data, and
confirms the acc^urac^y of
the pr^ediction.

Ma^ga^zine May/Jun^e^-, 198(1



*It^'s *b^u^sman^'s *holiday *^for

*NO^A^
HUN *E

*RIC^ANE
*SERVISTS

All ^ph^oto^s ^c^ourte^s^y P^u^bl^i^c I^n^f^o^rm^ati^o^n Offi^c^e, *^Kee^sler *A^FB.



David G. Morris

T^he a^uthor is known ̂ so^m^eti^mes as
Da^vid *G. Mo^rris, *^H^ydrolo^gist-i^n-Charg^e,
^Nation^al Weath^er ̂ Service ̂ Ri^v^er ̂ for^eca^st
^Center, ̂ Fort Wort^h, ̂ Te^xas, and som^e-
times as ̂ Major David *G. ̂ Morris,
*LJSAFR, 920th Weather Reconnai^s-
san^ce G^r^ou^p, *Kee^sler Air For^ce Ba^se,
Mî ssissî ppi.

The eye of the ^hurricane is an
excel^lent ̂ place to reflect upon the
*punines^s of ̂ man a^nd ̂ hi^s works. If ^an
a^de^quate ^defi^nition of ^humi^lity is
ever ̂ written, it is likely to be do^ne
^from t^he eye of a hurr^icane.

E^dward *R. *Murrow

he late^, ̂ great or^ganist *E. Power
Bi^ggs would practice all day
long, and then in the evening
for relaxation he would some-

times play the organ.
*E. Power Biggs loved his work, and

the world was the better for it.
There is a group of *NOAA weather

forecasters who also love their work, do
it on the job and off, and maybe make
the world a little better for it, too.

On the job, they hold such position^s as
meteorologist at the National Climatic
Center, *hydrologist at the Fort Worth
River Forecast Center, lead forecaster in
New Orleans.

Off the job, they are ^"weekend war-
riors," the largest part of the Air Force
Reserve's Aerial Reconnaissance Weather
^Officer staff, and they fly mis^sions
^r^anging from routine data collection to
hurricane hunting.

The more data weather forecast^ers
have, the more accurate their predictions
^a^re likely to be. Aerial reconnaissance—
^a substantial portion of which is carried
^out by the Air Force Reserve—provides
^a vital part of this data. The *NOAA
^c^ivilian meteorologists bring to the Air
^Force weather *recon program valuable
^s^kills that are applied to a multitude of
*^weather-related programs.

Hurricane hunting, for example. When
the reservists fly into one of those fear-

some storms, they have a major objective
in mind — to locate the storm center, the
eye, and measure all kinds of meteoro-
logical data. And radio it back to the
National Weather Service, pronto. Those
measurements are of utmost importance
to, for example, *NOAA's National Hurri-
cane Center, which has the job of pre-
dicting the path and strength of the
storm, and alerting the public to its
dangers.

So last year a top-notch Air Force
reserve outf i t , the 920th Weather Re-
connaissance Group, commanded by Col.
Charles *B. *Coleman, III. tackled the two
bi^g hurricanes that hit the southeastern
coast. The weekend warriors chalked up
100 flying hours between August 27 and
September 6 on 10 flights into hurricane
David, getting 24 position fixes on the
eye. And in 154 flying hours between
September 2 and September 14 they
made 15 flights into hurricane Frederic
and got 39 position fixes on its center
vortex. National Weather Service re-
servists were the weather officers on 40
percent of those flights.

A hurricane flight is often more than
just a bumpy ride. It can be a slam-bang,
stomach-churning, spine-jarring, heav-
ing, yawing, pounding ni^ghtmare of ^a^
ride, with pilots straining at the controls
and meteorologists struggling to read
their instruments. Penetration of the
*eyewall *—that furious whirlpool of wind
and water—puts the greatest stress on
man and machine, with violent shear
between *eyewall and eye *. *. *. and sudden-
ly, calm.

"The first time I penetrated a hurri-
cane, I wondered if the aircraft was going
to hold up and if we were going to get
through the wall cloud," said *Capt. David
*Mclntosh, a 920th meteorologist. "W^e^
did, of course—^six times that ni^ght, in
fact. After all the bumping and grinding,
complete calm —suddenly everything just

Author Da^vi^d Morri^s,
*^USAFR, de^planes after training
mission. ̂ On facin^g page, fli^ght
crew ̂ lo^ads ̂ up at *Keesl^er Air
Force Base for storm recon-
naissance mission.

M^a^ga^zin^e M^ay/June, 1980 1 1



A^n 81^5t^h air cre^w ̂ (to^p^) re-
t^urns from mi^s^sion to ̂ get a
clo^se look at 1978 h^urricane
Gre^ta, s^ho^wn at to^p ri^g^ht in
^sat^el^lit^e view. ^New Orle^a^n^s^
^lea^d forec^aster ̂ Julian *E.
*^Net'are^z, a *Lt. Col. in t^he Air
Force Re^serve, rea^ds instr^u-
^m^ents (center^) en route t^o^
^storm; O^klahoma Cit^y meteor-
ol^o^gist *^Nickev P. ^Jones—*Ca^pt..
^US A^PR—is sho^wn ̂ (^bottom)
at *WC-130 weat^h^er ̂ officer's
console.

relaxed^- I was left with a feelin^g of
euphoria."

These are feelin^gs that the fliers of
the *92()th share ̂ with the men ̂ and women
of *NOAA's own National Hurricane and
Experimental Meteorolo^gy Labor^atory
and Research Flight Center, and with
very few other human beings. A few
inqui^sitive reporters like Ed *Murrow.
a few research sci^entists, and that's
about all.

The missions of the Air Force reserve
hurricane hunters and the *NOAA hurr i -
cane hunters di f fer , but there is some
o^verlap. The Air Force flights make
measurements that contribute directly
to the forecasts of the National Hurri-
cane Center. The *NOAA flights also
contribute real-time useful information,
but in addition are designed for research
— to make pos^sible a better understanding
of the forces generated within these
t^errible storms, and perhaps help lessen
their violence.

Within the 920th group, the *NOAA
reservists make up an important part of
the 815th Weather Reconnaissance
Squadron, the Storm Tracker^s, as they
call themselves, also based at *Keesler Air
Force Base. Mississippi. The 815th, com-
manded by *Lt. Col. *J. *B. *Cobb, is the
flying arm of the 920th. Their duty
aircraft is one model of the *C-130 Her-
c^ules, a trustworthy four-engine prop jet
in u^se for everything from Na^vy *resupply
^of the U.S. station at the South Pole to
combat-support a i r l i f t . One of the three
*NOAA research aircraft is a *C-13^0.

The *WC-130's used by the Air Force

reservists from *NOAA carry two mete-
orological sensor systems. A hori^zontal
system measures atmospheric data at the
aircraft f l ight level, and a vertical system
takes soundings between th^e plane and
the sea surface below— 10 kinds of meas^-^
urements altogether, includin^g sea surface
temperature, atmospheric temperature,
pressure, and others important to fore-
casters trying to figure out the probable
paths of weather systems. The onboard
meteorologists also make eyeball esti^-^
mates of surface wind, clouds, icing
rates, and other flight conditions.

The kind of data collected on any
flight depends on the needs of the cus-
tomer—for example, of the National
Hurricane Center *(NHC) when *thev are
on a tropical cyclone (hurr icane) f l igh t .
The *on-board m^eteorolo^gists radio their
observations *directlv to a weather mon-
itor, through an aeronautical station
direct phone patch.

Air crew complement for a mission
normally consists of a pilot (the com-
mander of the aircraft), co-pilot, navi-
gator, f l ight engineer, *dropsonde operator,
and meteorologist who frequently is a
*NOAA reservist.

One such *NOAA reservist is Fred
*Foss. His regular job is as meteorologist
with the Air Route Traffic Control
Center near Denver, Colorado. When on
active dut^y, he is Major Fred *Foss. the
only Air Force Reserve Weather Officer
st i l l flying weather *recon who flew into
the most violent storm in recent history,
hurricane C^amille in 1969. "The eye of
C^amille was so small.' *Foss said, "that
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the plane *couldn t turn sharply enou^gh
to stay inside. We went from violence to
calm to violenc^e wi thout let-up. Camille
was the only hurricane that really fr i^ght-
e^ned me.

*Foss has also been lar^gely responsible
for the development of software that
permits *on-board use of mod^ern ^pro-
^grammable calculators, ^greatly reducing
operator error rate and in^creasing both
the amount of data collected and the
time available for in^-f l i^ght qua l i ty control.

Last summer, whi le on a routine low-
level tropical mission near the Leeward
Islands. I discovered a storm that the
^National Hurricane Center promptly
named Claudette. I followed Tropical
Storm Claudette westward for a week,
and ^when I was released from reserve
^duty on a Sunday, it was dissipating
^over Cuba.

Feeling confident that Claudette was
no longer my problem, I went back to
work at the River Forecast Center in
Fort Worth. Surprise! Claudette had
moved o f f ^ s h o r e d u r i n g the n i g h t ,
strengthened, and was churning a path
^straight for Texas. By Tuesday the storm
^was d^umping record rains along the
^coastal plains. The f rant ic pa^ce in the
*a^irplane gave way to a frantic pace in the
^office, a^s we forecast devast^atin^g river
^crests for a multitu^de of streams.

It was with no regrets that I bid
^Claudette goodbye a couple of days later.
^That tumultuous "lady" had haunted me
from her birth to her death.

Tropical cyclone reconnaissan^ce takes
^up much of the f l ight time of the 815th

"Storm Trackers" from May through
October. Their job of picking apart the
^storm is vi tal to the formulation of fore-
ca^sts and warnings to protect the public
from the killer storms that sometimes
devastate the highly populated U.S.
coastal plains. In addition, the reservists
fly f l i g h t patterns in each quadrant of the
storm, at altitudes of 1,500 feet and
10.00^0 feet, to measure wind speeds and
distribution, pressure, temperature, dew
point—data that also help forecasters
track the storm and predict its path
and ferocity.

In the Atlantic. Caribbean, and Gulf,
the reservists carry out 70 percent of the
Air Force hurricane and tropical in-
vestigative missions; the active duty
forces complete the other 30 percent.

Hurricane missions, however, are not
the only jobs the *NOAA reservists take
on. In the *mvsterious world of Air Force
terminology, the others are known as:

• *Vo^hint Coa^st^, weather *recon missions
along the Atlantic Coast from November
1 to April 15 to help forecast the severe
winter storms that often hit the east
coast

^• ^Vol^a^nt ^Met. weather *recon in data^-^
sparse areas of interest to Air Force
Gl^obal Weather Central

^• ^Vol^ant Cro^s^s, looking at weather in
over-water refueling areas and routes for
the deployment of large Tactical Air
Command (TAC) fighter units

^• Warti^me m^i^ssions, if need arises.

Volant Cross missions typic^ally involve
f l i g h t s to Europe, giving *NOAA mete-

^o^r. ̂ Neil ̂ Fran^k, Director of
t^he ̂ Nat^ional Hurricane Center,
di^s^cu^s^se^s *dropsonde in^strument
wit^h a weather obser^v^er on
board th^e ^Air ^Force *WC-130.

*orologists a chance to see a bit of the
world. The author, for example, visited
En^gland, Spain, and the A^zores during
one five-day TAC support venture.

Volant Met mis^sions flown each year
in January out of *McChord Air Force
Base in Washin^gton State are popular.
Typically, an air crew wil l fly every other
day, leavin^g time on alternate days to
relax at nearby ski slopes. It's a welcome
*wav to wind down after 10 or more hours
flying a *300-millibar track over the
North Pacific.

The *NOAA reservists are products
of long training, both as meteorologists
and as Air Force officers. Their reserve
duties are sometimes routine, sometimes
adventuresome, but there is a payoff both
to *NOAA and to the reserves in en-
hanced meteorological skills that deliver
a cost-effective service to the Nation.
That's their work, on and off the job. *^Ф

*NOAA's Weekend Warriors

• ine *NOAA meteorologists
Г who hol^d Air Force reserve
I commissions ranging from
I Second Lieutenant to Lieu-

tenant Colonel fly with the 920th Weather
Reconnaissance Group. They are John
*C. Bales, meteorologist. Air Route Traf-
fic Control Center, Miami. Fla.; Robert
*O. Brines. Jr., meteorologist. National
Climatic Center, *Asheville. *N.C.: Fred *J.
*Foss, meteorologist, Air Route Traffic
Control Center, Denver, Colo.; Andy
Johnson, meteorologist, *NOAA Data
Buoy Office, Bay St. Louis, Miss.; *Nickey
P. Jones, meteorologist. Weather Service
Forecast Office, Oklahoma City, *Okla.;
David *G. Morris, *hydrologist-in^-charge,
River Forecast Center, Fort Worth, Tex.;
J u l i a n * E . * N e v a r e ^ z , lead forecaster,
Weather Service Forecast Office, New
Orleans, La.; James *T. *Skeen, Jr., meteor^-^
ologist, Air Route Traffic Control Center,
Kansas City, Mo.; and John *L. White,
mete^orologist. Air Route Traffic Con-
trol Center, Minneapolis, Minn.^*
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*ight away American fishermen
noticed a drop in the number of
forei^gn fishin^g factories in their
home waters, but only ^gradually

did it hit them: there's no such thing as
a free lunch.

The fishery resources off the United
States are enterin^g their fourth year of
protection under the Fishery Conserva-
tion and Mana^gement Act *(FCMA) of
1976. The Act, known popularly as the
Two Hundred Mile Bill, was passed in
September 1976 and came into force in
March of 1977. It has profoundly changed
the lives of many commercial fishermen.
Their f ishing activities are now being
more closely controlled by new rules and
regulations desi^gned to insure abundant
stocks of fish for generations to come.

*FCMA has also given U.S. ̂ fishermen
first preference to catch the enormous
numbers of fish off our coasts—15 per-
cent of the world's seafood supply. By
brin^ging these fish under U.S. author-
ity, the Act has opened the door to
significant growth of the U.S. fishing
industry.

Prior to *FCMA, U.S. and foreign
commercial fishermen went about their
tasks relatively unencumbered by con-
trols to guard against depletion of the
resource. Foreign fleets were notorious
for the large number and size of the
vessels that regularly fished off the
American coasts, and the methodical
way that they harvested huge amounts
of f i sh without regard to potential im-
pacts. U.S. fishermen, fiercely in^de-
pendent and lacking significant f inancial
resources, were sometimes shut out by
these well-heeled foreign fleets.

Probably the most noticeable effect of
the Act was the drop in the number of
foreign vessels off the U.S. coast as
soon as it went into force. Prior to 1977,
as many as 2,500 foreign vessels fished
here. Since 1977, fewer than 950 vessel

^—*.^RMEN
*ГН YEAR
*RVATION
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permits have been issued each year.
The foreigners first came to the New

England fishing grounds in 1961 in
ships described as "ocean liners" by
Boston fishermen who had never seen
such large fishing vessels. The first to
arrive were the Soviets with about 100
vessels. They returned the next year with
about 1^,000.

At first, the Americans were con-
cerned with gear the foreigners were
usin^g, not the amount of fish they were
taking. But in 1965, the Poles, the East
Germans, and the Japanese joined the
Russians. More than 200,000 metric
tons of haddock were taken from Georges
Bank and the fishery was almost wiped
out. In the *19^70's the Bulgarians, Ro-
manians, and Spanish also entered the
race. The foreign fishing vessel explosion
soon spread to Alaska and the west coast
of the United States.

The United States had some control
over the catch of fish off its coasts
through 23 agreements with various
foreign countries, but these just didn't
do the job. In 1976, the United States
like other coastal countries around the
world extended its control over its
fishery resources to 200 nautical miles
from its coasts.

тI he Act permits the United States
to tell foreign fishermen how much fish
they can catch, which species, and where
they can catch it. To the chagrin of many
domestic fishermen, it enables the U.S.
Government to do the same to them.

The Act permits the United States to
board foreign vessels while they are in
the zone to inspect their records, catch,
and gear. It allows the United States to

No ̂ free lunch...

Gerald *D. Hill, Jr.

^The ̂ cod end o^/ a fishing ^trawl
^being unloaded on a foreign
fi^shing ̂ ve^s^sel (oppo^site page).
^Catches of as ̂ much ̂ as ̂ 30,000
p^ounds ha^ve been recorded in
^one such tra^wl of several hour^s.

Maga^zine May/June, 1980

put observers on board vessels for weeks
and months at a time to observe their
catches, gear, and methods.

Foreign vessels are permitted to catch
some species of fish after it has been
determined how much of a particular
stock can be caught in any one year
without harming the stock. Since, under
the law, U.S. fishermen have first crack
at all fish within the zone, the capability
of the domestic fishermen to catch the

Open d^oor to

growth of o^n

^in^du^stry

species is forecast, and any fish that re-
main to be caught may be allotted for
foreign nations.

Before foreign nations may apply for
fishing permits they must enter into a
Governing International Fisheries A^gree-
ment *(GIFA) with the United States.
The agreement says, in effect, that the
foreign country recogni^zes the 200-mile
fishery economic zone that has been
established and will abide by U.S. rules
and regulations pertaining to the fishery.

The catch by foreign vessels off U.S.
coasts since 1977 has dropped by more
than a third. In 1976 foreign fishermen
caught more than an estimated 2.6
million metric tons of fish within 200
miles of U.S. shores. The first year under
the new law, fish allocations to foreign
*^lations amounted to about 2.1 million

metric tons, but they caught only 1.7
million metric tons. In 1978 and 1979,
with allocations of 2 million and 2.1
million, respectively, they caught 1.8
million the first year, 1.6 million the
second.

One sanction available against vi-
olators of the foreign fishing regulations
is to seize the offending ship. In 1977,
three foreign ships were sei^zed, and the
f ines paid for their release totaled
^$589,000. In 1978, the number of
sei^zures jumped to 11; fines totaled more
than ^$679,000. In 1979, there were 14
seizures. Not all have yet been settled
but $763,000 in fines had been col-
lected by mid-February 1980, and two
ships have been seized for violations.

Foreign fishermen are not permitted
to catch their allocations free of charge.
They must apply for permits for all their
ships and must pay fees based on the
si^ze of each vessel and whether it catches
fish, processes them, or is a support ship
for the fishing operations. In addition,
they are charged a poundage fee for
allocations received. This fee varies with
the species and is based on the price that
the fish will brin^g at *dockside. In 1977,
the United States collected $10.9 million;
in 1978, $12.7 million; and in 1979,
$20.9 million. These fees paid by foreign
countries go into the General Fund of
the U.S. Treasury.

Foreign countries that do not catch
their full allocation may request a refund
based on the unused poundage. Refunds
in 1977 and 1978 amounted to $3
million and $2.3 million, respectively.

Control of domestic and foreign fish-
ermen and the mechanism established
by the law to exert this control is the

North P^acî fic Council

P^acific Council

New ̂ Engl̂ and Council

Mid-Atlantic Council

South Atlantic Council

West^e^r^n Pacific Council Quî t of Mexico Council
Caribbean Council



SOME ̂ RESULTS OF *"2OO-MILE" LAW
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result o^f one of the most far-reachin^g^
fishery conservation and mana^gement
measures ever enacted by Con^gress.

*•• hehe Act established a management
system entirely different from anything
previously adopted by the U.S. Govern-
ment. It established eight regional Fish-
ery Management Councils, which prepare
management plans on the various species
of fish found within their geographical
areas of concern. Once adopted, they are
enforced by regulations dra^wn up by the
National Marine Fisheries Service and
established by the Secretary of Com-
merce.

Councils have from seven to 19
members, depending on the number of

states in the Council and the number
of *at-large members. Most members are
selected by the Secretary of Commerce
from lists of qualified individuals nomi-
nated by the State Governors. Thi^s^
method gives the Council an across-the^-^
board representation of all interests-
commercial and recreational fishermen,
fish processors, conservationists, con-
sumers, professional men and women,
and representatives from *academia.

By the end of 1979. fishery manage-
ment plans regulating both for^eign an^d^
domestic fishermen had been impl^e-
mented, and another 60 were in various
stages of preparation.

As with any new venture, there are
difficulties. The Councils have had their
share. A major ̂ probl^em has been edu-
cating people to the fact that the regula-
tions apply to American fishermen too.
not just to foreign fishermen. Many did
not realize this and chose to ignore it

when the bill ̂ was in Congress and when
it became la^w.

A s an example, on^e of the
first management plans implemented con-
trolled the domestic catch of cod, had-
do^c^k, and *yellowtail flounder o^ff the New
England coa^st. With the departure of the
foreign fleets, whi^ch ̂ are prohibited from
catchin^g these *bottomfish. U.S. fisher-
men caught them in great numbers.

Scientists, however, warned of drastic
drops in the numb^ers in future years^:^
and the Council placed restrictions on
their catch. These scientists based their
predictions on random samples taken off
the coast which showed that most of the
fish were of the same si^ze and thus of the
same age. There were not enough small^er

Sco^w loade^d ̂ wit^h *sockev^e^
^sa^l^mo^n f^ro^m Bris^tol Ba^r.
Alas^k^a^— a rich pr^i^ze off
America'^s shor^es.
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Foreig^n fi^shin^g vessel^s trans-
ferring their c^atch to transports
fr^equ^ently unload in the ^ice ca^p^
becau^se o^f ^the ^stability of the
sea.

fish to indicate that si^zeable amounts
would be available in future years. The
fishermen kne^w they were catchin^g many
more fish than previously, and often paid
little heed to the uniform size factor.
So the battle was joined.

With the ̂ great potential for developing
fish resources within the 200-mile zone,
interest has increased in boosting the U.S.
f ishing industry's capability to take part
but this will involve improvements in
catch techniques and processing methods
and the development of new markets.
Large investments wi l l have to be made
in vessels, processing facilities, product
development, and market development.

^Recogni^zing the industry's needs
for investment and the sometimes hefty

impediments that must be removed, the
Congress increased the available funding
for these activities. The money comes
mainly from duties on imports of fishery
prod^ucts through the *Saltonstall-Kennedy
Act of 1954 which places no additional
burden on U.S. taxpayers.

*NOAA also provides support through
existing programs, including or^ganizing
trade missions and trade fairs, investi-
gatin^g trade and tariff barriers to exports
of fishery products, and increasing the
amount of f ish consumed through school
lunch and military feeding programs.

The Act has had a number of un-
anticipated by-products. For example, a
fund has been established to repay fisher-
men for ships and gear lost through no
f a u l t of their own or from losses caused
by other vessels. Funds for this "in-
surance" come from an additional sur-
charge on the poundage quotas allotted
to f ishing within the U.S. 200-mile

conservation zone.
The law also permits U.S. fishermen

and companies to make agreements with
foreign nations to catch species of fish
not normally used by Americans and to
sell them directly to foreign processing
vessels. These joint ventures open a new
market to them.

Thehe Nation's exports of edible fish-
ery products have more than doubled from
244 million pounds in 1976 to more
than 553 million pounds in 1979. Their
value has almost tripled, to more than
^$1 billion in 1979.

Despite the problems st i l l connected
with *FCMA, few knowledgeable people
wil l dispute the fact that it has been a
boon to the U.S. fishing industry. *^Ф

Men^ding nets in the ^North
Atl^antic, to make ^best use
of time at sea.

Г





i ^Ve seen li^ghtnin^g up close only
once.

We were in a small *daysailer
^i tackin^g across the *Rappahannoc^k^

River when darkness appeared on the
hori^zon, a tight curl of clouds sweeping
down from the north. Before we could
reach our destination a f ist of wind
knocked us on our beam ends, nearly
capsi^zing the boat. I sug^gested docking
at the first pier, but my friend decided
to race the storm for home—a co^zy
cabin on a nearby creek.

The thunder was close as we hit the
beach. Safe, we thought. Whi le my
friend stowed the sail, I bound^ed the few
yards to the porch and waited. He ran in
and we sank into rocking chairs to catch
our breath. Then the lightning struck.

We had plenty of time to see it. A
thick column of light materiali^zed on the
water where we had been sailing minutes
before. Effervescent bubbles danced at
its base, disappearing as soon as the
flash ended. I don t remember hearing
the sound of thunder at all.

Tales abound around the Che^sapeake
of close calls with lightning, and the
threat of li^ghtning seems to increase as
one heads down the Atlantic coast.
Maine experiences only about 20 thun-
derstorm days a y^ear compared with
Maryland's 30 and Florida's whopping
100. Most thunderstorms occur on warm
afternoons, but light^ning can strike al-
most anytime, anywhere. Three days
after Christmas 1978, lightning struck
and killed a jockey working out at a
Miami race track.

People involved in outdoor recreation
should take special care when li^ghtning
threatens. Sailors, fishermen, s^wimmers,
and golfers present prime targets. Of
2,054 people killed by lightning in the
20-year ^period 1950-1969. 494 were
engaged in outdoor recreation, according
to a *NOAA study; 200 of them were on
or near open water. This same study
reports that 941 outdoor *recreationists
suffered injuries from lightning, 177
while on or near open water. Of these:

^• 39 killed and 30 injured were fishing
from a shore or bank:

^• 33 fishermen in boats died, and 21
were injured:

^• 30 other boaters died and 38 were
injured;

• 9 swimmers died and 9 were injured.

Last summer my next door neighbor
was struck by lightning while in a sail-
boat making its way through a ni^ghttime
thun^derstorm. Sitting on his porch dur-
ing another stormy evening, he recalled
the experience:

"We were motoring into Eastern Bay
after dark with l ightning all around. I
was in the cockpit, the tiller and a flash-
light in one hand and my other hand
on the lifelines. My brother, who was
in the cockpit with me, says he suddenly
saw me lit by a flash from the masthead.
I felt a jolt run through the lifeline into
my hand, and my f lashl ight seemed to
jump overboard. For a long moment I

Boaters beware!

TAKE
LIGHTNING
LIGHTLY

Jack *Greer

^Ja^ck *^Gr^e^er i^s a C^omm^unic^ati^on^s ^S^pe-
cia^list ^wit^h t^h^e ^Uni^v^ersit^y o^f ^Mar^yland
Sea Gr^a^nt P^ro^gram
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was afraid to look at my hands—which,
astonishin^gly, were not badly burned.
My brother was starin^g at me—later he
said he expected to see me fried.

^"I called out to the others—luckily no
one was hurt. The cabin was dark now^,^
and with the running lights knocked out
and th^e flashlight gone. I found it hard
to get my bearin^gs.

he next morning we woke
to find several inches of
water in the cabin. A hose
leadin^g from the head

through the hull had been punctured
and was leaking. The VH^P antenna was
completely destroyed: fuses had been
pulveri^zed and electric wires burned.

"All in all," my neighbor concluded,
"we were pretty lucky.

Bob Kocher, University of Maryland
extension boating specialist, believes the
plastic coatin^g around the lifelines may
have saved my neighbor's life.

Many lightning victims can be revived
by quick mouth-to-mouth resuscitation
or. if there is no pulse, by *cardiopul-
*monary resuscitation. According to re-
searcher Martin A. *Uman, about two-
thirds of the victims recover fully. These
lucky ones were probably only close to
a lightning strike, not hit directly.

A pattern emerges from lightning-
death statistics. Outdoors is more dan-
gerous than indoors. Farmers who st^ay
in fields during storms invite disaster^,^
and anyone seeking shelter beneath a
tree ^gambles with his life. Indeed, the
greate^st number of people killed—12 to
15 percent of all lightning deaths —were
standing under trees when they were hit.

Clearly, lightning should not be treated
lightly.

What is lightning and how can you
protect yourself from it?

Lightning is nature^'s way of equalizing
electrical charge differences between
clouds and earth. It can leap from cloud
to cloud, from cloud to earth, or from
earth to cloud, carrying as much as 100
million volts of electricity. The dis-
charge occurs as the flow breaks through
the insulatin^g air to dissipate through a
ground: a tree, a boat,—or a person.

For protection in a boat, give lightning
a ground. Boats made of steel^, such as
naval vessels, have a ground in their
metal hulls but most small boats, made
of nonconductin^g fiberglass or wood,
block the lightning^'s easy access to water.
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GUA^RD AGAINST LIGHTNING

^• To ̂ gro^und your ̂ boat^, run a num-
ber 4 wire from a metal rod or anten-
na to a square foot of copper flashing
dangled in the water or attached to
the hull below the *waterline. Be sure
the rod is the tallest thing on board
and the copper plate is always in the
water.

• ^When in a ̂ small boa^t, try to ̂ get to
shore. In a low-lying c ra f t even a
seated person could present the
highest ̂ point in the boat's profile.
Records show that l ightning can
strike outboard motors, sometimes
killing their operators.

^• When on land, get into a house,
large building, or all-metal vehicle.
No guarantees hold for lightning's
behavior, but a car's metal skin usual-
ly bleeds off electrical charges, pro-
tecting its occupants. Lightning has
killed people standing outside cars,
leaving those inside unharmed.

^• When at home during a ^s^torm,
use the telephone only for emergen-
cies. Telephone wires—especially rural
lines—can carry high voltages.

^• I^f cau^ght out^sid^e, do not stand
under a tree or near metal objects.
Get off and away f rom bicycles,
motorcycles, scooters, golf carts, or
horses. Avoid wire fences, pipes, or
rails—even clotheslines. Also avoid
small isolated structures such as sheds
or outhouses. In a forest, seek dense,
low-lying trees or bushes; stay away
from tall or lone-standing specimens.

• *// no ̂ shelter is near, find a ravine
or valley, but stay away from water-
sheds that could conduct electricity
or become swollen streams. Remem-
ber, l ightn ing can travel for yards
through water or damp earth to claim
its victims.

• If ̂ in a ̂ gro^u^p, spread out. This will
decrease the number of injuries should
lightning strike. If you^'re tall, hunch
down.

Small boats may also lack tall objects
that could deflect lightning, and even
boats that do have tall spars—such as
sailboats—can run into problems if the
spars are not properly grounded.

Lightning hitting an ungrounded boat
could explode the mast, smash a hole
through the hull, or cause death by
electrocution. My neighbor, whose boat
did not have a proper ground, realizes
that he was lucky.

Lightning can fool you. It can precede
storms, and it can follow them. It hits

when you think you have time to move
and it strikes when you are convinced
danger has passed. At a little league
game in Ames, Iowa, a lightning strike
injured five youngsters after coaches
had decided the storm was over.

My father-in-law, a physician, remem-
bers that a lightning bolt caused one of
the worst human calamities he has seen.
Stationed near Washington, *D.C. during
World War II, he was on emergency
room duty when seven soldiers were
carried in^, their *dogtags charred, their

socks and shoes burned. They had sou^ght
shelter beneath an isolated tree. None
survived.

Contrary to conventional wisdom,
lightning can strike the same place twice.
It has struck the same person twice.

It could strike you.
If you are sailing before a storm and a

quavering voice on board suggests a
safe dockage, put in. The life you save
may be your own. *^•
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I ^cattle. Washin^gton, as se^en by a
*NOAA photoplane (opposite

^i pa^ge), is home to the lar^gest
^* concentration of *NOAA em-

ployees outside of the Washin^gton. *D.C.
area—more than 1200 all told, working
with the National Ocean Survey, th^e^
*NOAA Corps, the National ^Weather
Service and National Enviro^nmental Sat^-^
ellite Servic^e, the Pacific Marine En-
vironmental Laboratories, the Office of
Marine Pollution A^ssessment and the
Environmental Data and Information
Service —with ju^st about every compo-
nent of *^NOAA. The North^west Ad-
ministrative Service Office is located on
Lake Union (4 on the map) together wi th
the National Marine Fisheries Service
regional office, and just across Lake
Union from the Pacific Marine Center
( 3 ) ^ : *NOAA's new headquarters at Sand
Point *( 1 *) on Lake Washin^gton are now
under construction.

The University of ^Washington ( 2 ) .
home of one of the Nation's top Sea
Grant programs, is also site of the *NMFS
Northwest and Alaska Fisheries Labora-
tory—and *NOAA visitors to the city, in
addition to doing business at one or more
of the above, ^will probably also take a
look at the famous monorail *( 5 *) and
Space Needle (6) remaining from the
Seattle Sea Fair.

Progress on the Sand Point facility is
illustrated at left, where a clamshell
crane has removed about 420,000 cubi^c^-^
yards of material from the bottom of Lake
Washington to prepare for constru^ction
of pier facilities. The Operations Build-
ing, no longer just sk^eleton, is neverth^e-
less about 45 percent completed. *NOAA's
new home in hometown, west, is well
un^d^er *wav. *^£^>
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^J^ohn

Uni^forms
o^f the
*NOA A corps

John *G. Strin^ger

^k ra^dical, up-to-date, ready for
I every occasion —the NO A A

Corps uniforms in various com-
binations and permutations ^are

appropriate for everythin^g from ship
handlin^g in cold Alaskan waters to office
work in semitropical Miami to flyin^g or
surv^eying or attending a fancy dress ball.
Based on the traditional garb o^f seafaring
officers, the uniforms are similar to
those of the U.S. Navy and U.S. Public
Health Service.

Dressiest of all is the Formal Dress
with black tie, ^worn ( f a r lef t , top) by
*R.Adm. *Harley *Nygren at the annual
*NOAA Corps dinner dance, as he chats
with *Lt. Marcella Bradley. For summer
work in subtropical ̂ climes, *Lt. *(j.g.)
Virginia Newell wears Tropical Khaki,
Long, while *L^t. *(j.g.) Mike Henderson
is in Tropical ^Khaki. Short.

*Lt. *( *j.^g. *) Karen Cox and *Lt. *( *j.g. *) Mike
*Kretsch have s^elected (far left, bottom)
Tropical Blue. Long, the uniform equiva-
lent of a summer-^weight business suit.
The soft shoulder boards and light blue
Air Force shirts are a *NOAA Corps first.
The Blue Overcoat worn by *Lt. *Cdr.
Stewart *McGce and Reefer worn by *Lt.
Don Rice (center photo) are working uni-
forms more suitable for colder weather,
and for flying, the Aviation Coverall an^d^
U.S. Navy flyer's jacket with fur collar
and blue work cap are just right for *Lt.
*Cdr. Art *Flior.

A practical option for ri^gorous field
conditions where standard uniforms can
get unduly soiled is the Working Cover-
all, worn by *Lt. *Cdr. Tom *Rus^zala, *Lt.
Maureen Kenny, and *Lt. *(j.g.) Newell.

Full Dress Blue was the uniform worn
during a recent change of command cere-
mony at the Atlantic Marine Center in
Norfolk by (1. to *r. *) *Lt. *Cdr. Max *Ethridge.
Ens. *Frederico Dia/., Lt. Kenny, and *Lt.
Dennis Kühl. *^•
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New buzz word is
old hat to meteorologists

300 YEA^RS OF
"NETWO^RKING"
Charles G. Thomas

^k *obert *Fit^zroy, commander of
*\^^^^^Ê the Bea^gl^e on Charles Darwin's

*^. famous round-the-world voya^ge
^Bin the *1830's, was no mean

scientist himself.
Lackin^g speciali^zed education, *Fit^zroy

was nonetheless a keen observer. Using
a sailor's ^"weather eye" and a canny
knowledge of the meaning of barometric
pressure changes, he became a first-rate
weather forecaster. In 18^54, he was
chosen head of the newly established
Meteorological Department of the British
Board of Trade.

*Fitzroy was well known to English and
Scottish fishermen as a practical meteor-
ologist. It is said that an Aberdeen fisher-
man's wife mournfully exclaimed, on
hearing of his death in 1865*, ̂ "Now who's
going to take care of our men?"

Hi^stor^y h^as assigned Rober^t^
*^Fit^zro^y^, ski^pper of the Rovai
*Nav^v shi^p Beagle on a three-
^year ro^und-the-^world ^sur-
veyin^g expedition, les^s fame
than expedition mem^ber
Charles Dar^win, who col-
le^cted the m^aterial that led
to the landmark work Origin
of Species. But *Fit^zro^v later
made his own ̂ vi^tal contri-
buti^on to science when he
headed the Briti^sh ^Meteor-
ological Service at a criti^cal
period in the development of
international cooperation in
weather obs^e^r^vin^g.

*N^3^A *M^a^^a^/^.ine May/June, ^1980

His work brought to a peak the art of
predictions by a single observer armed
with a barometer—a method used with
fair success for the preceding two cen-
turies to forecast^, usually only a few
hours in advance, the approach of stormy
weather.

Near his life's end, Admiral *Fitzroy
and some contemporaries, searching for
more scientific and improved means of
predicting the weather, be^gan preparin^g^
synoptic charts—charts that give an over-
all view of the weather at many points at
a given time. It was an early but im-
portant step in the transition from basing
forecasts on observations taken at a
single point, to basing them on observa-
tions taken at dozens, hundreds, and
eventually thousands of points.

*Fitzroy's predecessors, including
Benjamin Franklin, had deduced the
motion of weather systems a hundred
years earlier. But Franklin and his con-
temporaries had to rely on such uncertain
evidence as newspaper accounts of storms
and correspondence between friends.

The invention that revolutionized syn-
optic meteorology in *Fitzroy's time was
heralded in 1843 when Samuel Morse
sent his famous message ^"What hath
God wrought?" over a telegraph line
between the Nation's *capitol and nearby
Baltimore, *Md. The telegraph could
transmit "real time" observations—a
necessity for practical synoptic fore-
casting.

The idea of a "network" of weather
stations, all reporting the weather at the
same time, has been traced back to

27



Th^e earlie^st net^wo^rk of
w^eat^her obser^vin^g st^ati^on^s^
^(top^i ^was t^h^e ^Flor^enti^ne
n^etw^or^k, ̂ dati^n^g from 16^5^3.
a s^catterin^g of o^bser^ving
^posts in northern *ltal\ ̂ a^n^d^
mi^d^d^le ̂ E^uro^pe. ̂ T^od^ay, ob-
^s^erv^ati^on^s are ̂ on a ^glo^ba^l

scale, with ̂ so^me ̂ 3,^800
s^u^r^f^a^ce stations s^harin^g d^ata
^and ̂ with satellite images
^s i^tc^h ^as ^th^at *f^m^m *NOAA-4
(below^), a *^po^lar-o^rbiter, ̂ which
^were combined to m^a^ke this
^photo ̂ of ̂ clou^d/n^ess ̂ o^r^e^/^-1 ̂ L^ie
ent^ire north^e^rn ^hemisphere.

Ferdinand II of Tuscany, in 1653. His
Academy of Experimentation (Acca-
demia del Cimento) established seven
weather stations in northern Italy and
four more at Paris, Warsaw, Innsbruck,
and Osnabrück.

Records of the stations—known as the
Florentine network — were made ^with
^great care at selected times each day.
The temperature ^was taken from two
thermometers^, one facing north and one
south. Barometric pressure, the state of
the sky. wind direction, and other ob-
servations were written down in tables
called "formulae.^"

Other ^weather observing networks
were set up over the next 200 years, but
their data were useful to weather scien-
tists only in a *climatological sense. For
instance, the first attempt at preparin^g^
a weather map as we know it today was
made by H. W. Brandes in Leip^zig in
1820. using data assembled by the Me-
teorological Society of Mannheim synop-
tic network 37 years earlier.

With the telegraph came regional,
national, and global communications.
Within 7 years of Morse's first message,
the first synoptic weather maps based on
telegraphic data were displayed publicly
in Washington, *D.C. Other nations quick^-^
ly recogni^zed the telegraph's potential
in weather data collection.

The world's first attempt at inter-
national "meteorological telegraphy was
stimulated, oddly enough, by a wartime
catastrophe. The French fleet at *Balak-
*lava was virtually destroyed in November
1854 when a storm surprised the allied
fleet during the Crimean War. The
French Government suddenly recogni^zed
the strategic importance of telegraphic^-^
prediction of storms. Knowing that on
the *dav before, the storm had been ob-
served over the Mediterranean, the
French Minister of War requested infor-
mation on it from all the meteorologists
and astronomers in Europe. From the
more than 250 answers recei^ved. French
scientists traced the path of the storm.

This feat so impressed Napoleon III
that he approved a plan ^for a great me-
teorological network to warn mariners
of impending storms. By 1855, 13 sta-
tions in France regularly telegraphed
reports. Two years later St. Petersburg,
Brussels. *Beneva. Madrid, Turin, Rome.
Vienna, and Lisbon were sending their
observations as well.

Large scale international collaboration
in meteorology began in 1853 (200 years
after the establishment of the Florentine
network) when sea^going nations met to
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Weather in^strume^nt^s—
^h^ygro^meter^s, a^nemometers,
barometers—from the earliest
times u^p t^hro^u^gh *Fit^:ro^y 's
^era i^n t^he ^earl^y 19th ce^nt^ury.

draw up a program of oceanic weather ob-
servations to promote safety of l i fe at sea.

At this First International Meteor-
olo^gical Conference, the illustrious Amer-
ican *oceanographer Matthe^w Fontaine
*Maury, a lieutenant in the U.S. Navy,
propo^sed that "The navies of all mari-
time nations should cooperate and make
these meteorolo^gical ob^ser^vations in
such a manner *. *. *. that the system might
be uniform" so that observations made
on board any ship would be comparable.
The leadin^g seafaring nations accepted
his proposal, and a worldwide oc^eanic
weather observing network came into
being.

To f i l l up the blank space^s in the fast
^growing worldwide synoptic weather
map, only the land-based observing sta-
tions still had to be incorporated. The
^stage was set for formation of the Inter-
national Meteorological Organization
*( 1873) and its offshoot, the World Mete-
orological Organi^zation *(WMO) (1951).

Today. Oregon has as many stations as
^did the entire French network in 18^55. A
^single satellite photo can show the
^weather over most of a hemisphere.
Computers, performing complex mathe-
^matical ^gymnastics, predict the move-
^ment and changes in vast "par^cels" of
^air, guiding forecasters concentrating
on smaller scales.

Some 3,800 surface stations and 800
upper air stations around the globe re-
port weather data to national or regional
centers. The 144 memb^er nations and six
territories of the World Meteorological
Organization *(WMO) share the informa^-^
tion. The weather services of the *U.S.S.R.
and China, transcending ideological bar-
riers, report their local weather condi-
tions four times a day^, every day of the
year.

All-out war has shut down some inter-
national weather data exchanges, but
otherwise the importance of weather
data has made it relatively invulnerable
to the *ups and downs of world tensions.
Information exchange continued un-
interrupted during the Cold War, was
unabated by the non-recognition of the
Peoples Republic of China, and was
maintained throughout the Cuban mis-
sile crisis.

*WMO's World Weather Watch, an
outstanding ^example of international
cooperation, i^s a vast network devoted to
impr^oving world weather services
through regional and national data pro-
cessing centers, a global telecommunica-
tion system, a glob^al observing syst^em
and a meteorologist training program.

Anoth^er *WMO venture, carried out
cooperat ively w i t h t h e I n t e r n a t i o n a l
Council of Scientif ic Unions, is the
Global Atmospheric Research Program
*(GARP^). In this enterprise the world's
leading weather scientists jointly ^plan
and conduct the largest and most com-
plex peacetime scientific experiments
e^ver attempted. It include^s the *GARP
Atlantic Tropical Experiment (GATE),
with its 1^00-day field phase in 1974, and

the Global Weather Experiment, whose
year-long observational phase has just
ended.

The Global Weather Experiment pro-
duced a major jump in worldwide observa-
tions. During a special observing period
that lasted 2 months the 40,000 daily
World Weather Watch observations were
augmented by reports from countless
ships, balloons, satellites, buoys, and air-
craft. Much of the data was *funneled
into the Global Telecommunications
Network and used by weather services
around the world. All of it went to special
processing centers where it is being con-
verted to data sets and stored at World
Data Center A, in *Asheville, *N.C., and
World Data Center *B, in Moscow, USSR.

All of this is a far cry from Grand
Duke Ferdinand *II's "formulae" in a
period when scientific papers bore such
titles as: 'The Tragic and Terrible Miracu-
lous Account of the Ap^pearance in
Danzig and Its Surroundings of Eighteen
Rainbows and Three Suns in the Middle
of a Clear Day After Which a Host of
Armies Was Seen in the Clouds at Night
Together W i t h Other Signs Causing the
Sky to Open Up and Be Disturbed and
Turn Loose a Rain of Blood."

Weather forecasting today, though
based on observations much more tru^st-
worthy than those of the seventeenth
century, is stil l not an exact science.
According to one facetious suggestion,
the elusive goal of a perfect forecast
every day could be obtained by making
observations of "everything, all the time,
everywhere." A pipe dream^? Maybe, but
our overall view is getting better all
the time. *^ф
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i he area over *Mt. St. Helens in southwestern Wash-
in^gton is cloud covered most of the time, but just
about an hour after a major burst of volcanic activ-
ity occurred on March 30. the *NOAA-6 satellite

passed overhead and got this ima^gery during a clear period. In
the left center are three ̂ white patches that form the points of
a large diamond^; they are the snowy peaks of *Mt. Rainier to

the north. *Mt. Hood to the south, and *Mt. Adams to the right
(east). *Mt. St. Helens is the "point" to the left; its snowy top
is obscured by the clouds of smoke from the *volcanism.

Above, an eye-level view of the smoking crater of *Mt. St.
Helens, which is being monitored closely by *NOAA meteor-
ologists ready to help assess its effect on world climate^- *^ф
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L*i'l *Abner's lovable^, highly e^dible *shmoo tastes like any dish the diner
fancies. Louisiana now has its own version of the *shmoo: the not-so-
lovable alli^gator.

A law passed in 1979 by the Louisiana legislature makes the
retail sale of alligator meat legal. Among the many people in the State working

to let ̂ people know about it is Sea Grant marine advisory agent *Windell
*Curole of *Houma.

*Curole maintains that the utilization of alligator meat is what *Cajuns
call *"lagniappe^" a bonus in a 20-year-old state mana^gement plan that
has brought the once seriously threatened s^pecies to dismaying *abun-
*.dance in Louisiana. The State's growing harvest of the animal, an
endangered species in the rest of the Nation, prompted the alligator

meat promotion. Present harvests are no accident; they are the cul-
mination of a conservation program that began in 1958.

An open season seemed pretty remote back then. From legendary
abundance (early writings are laced with superlatives; *Audubon re-
ported seeing "hundreds at a sight"), the amphibian had become almost
extinct in most of its nine-state southeastern range by 1960. Primary

reasons for the demise were *overexploitation *—a strong, profitable market
for alligator hides has existed since the mid-1800's —and a loss of habitat
due to encroachment of agricu^lture and industry.

In Louisiana, where the animal is regarded as an important commer-
cial resource, in I960 the legislature responded to the threat by passing
prot^ective laws regulating harvest. Finding the law inadequate, harvests
were sus^pended entirely in 1963. Unfortunately, the demand for the
hi^d^es ̂ was so strong that illegal harvests continued, and a substantial

black market arose. According to alligator expert Ted *Joanen of Louisiana^'s
Department of Wildlife and Fisheries, the most important result of the 1970

Federal endangered species designation was in stopping the poaching.
"The alligator was never really endangered in Louisiana—we just no

longer had *huntable populations at the beginning of the sixties," *Joanen said.
He and colleagues had already begun steps to correct the deficiency. Know-

ing that time and a sound management plan would likely restore the alligator to
its former abundance in appropriate areas of the state, the Department of Wildlife

and Fisheries launched an intensive long-range research program in 19^58. Today, as a
result of that research, the alligator has few secrets left.

Two o^f the most vital investigations were for management purposes. One, a move-
ment and habitat study, pinpointed times when hunting would result in a harvest of only

The gourmet '̂s alligator^, P^ort 1
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males and non-breeding females. Another was an aerial nest
count that showed female breedin^g populations to be roughly
^5 percent of the total population.

While the data were accumulating, populations were making
a steady comeback. In many coastal areas, as the alligator multi-
plied, other wi ldl i fe began to decline. The animals foraged into
new ̂ territories, turning up in such urban areas as Baton Rouge
and New Orleans.

Public satisfaction over the comeback changed to dismay:
Two city policemen got out of their patrol car to remove a "log^"^
from a flooded Baton Rouge street during a torrential down-
pour, only to find the six-foot obstruction had four le^gs and a
mouth ful l of teeth. Swimming pools became occasional spots
for the animal to assert its rights which few pool owners were
willing to challenge. Wi^ldlife and Fisheries personnel received
more and more calls to remove the endangered species from
areas where humans suddenly felt endangered.

In 1972. the Department of Wildlife and Fisheries held a
carefully controlled two-week alligator harvest. The two parishes
(counties) with the highest alligator populations were selected
for the experiment. The brief season was so successful that
others have been held each year since. Last year permits for
18,500 animals were issued (16,500 alligators were taken)
during a 30-day period in September and October. The harvest
allocation was 5 to 7 percent of the State's total alligator popu-
lation. According to *Joanen, lengthened hunting seasons have
scarcely inhibited the burgeoning alligator population.

Increasing harvests have, however, created an unusual source
of valuable animal protein. South *Louisianians have relished
the alligator as pink, finely textured meat for more than a hun-
dred years. Hunters gave their meat to local residents, or, more
often, lacking an organized commercial market, left it to rot in
the marsh. In 1979 the State legislature tried to discourage
such waste by making retail sale of the meat legal. The public
remained cool to the idea.

Advisory agent *Curole, a native of South Louisiana, was
concerned about the waste. "Leaving an alligator to rot is like
leaving a steer—you waste 50-80 pounds of perfectly good
meat.^" Already working with alligator hunters on hunting.

skinning, and curing techniques, *Curole decided to include use
of the meat in his public education efforts.

He pinpointed three major reasons why people were not
using the meat: lack of awareness concerning the meat^'s avail-
ability and quality, financial risk to markets and restaurants
handling the product, and lack of knowledge about cooking
the meat.

Backed by the entire *Terrebonne Parish Cooperative Exten-
sion staff in *Houma^, particularly Director Alfred *Cooley and
Home Economist Jean *Picou, *Curole initiated a "Festival of
Alligator Cuisine." Its purpose was to acquaint the public,
through the media and imaginative restaurateurs, with the fact
that alligator is a wholesome, tasty meat. Both the press and
restaurants were well represented at the lavish buffet of wine
and alligator dishes.

Like the *shmoo, alligator tastes like just about anything the
chef wants it to: pork, chicken, beef, and a range of other,
lesser known meats. Jean *Picou developed seven recipes for the
affair: half-inch thick chops baked with onions in a microwave
oven; crisp catfish-looking alligator fried two ways; alligator
sauce piquant; meat salad —a cross between tuna and chicken
salad, and a favorite of the festival; highly seasoned deep-fried
croquettes; and alligator smothered in both predictable and
unpredictable *Cajun seasonin^gs.

The response was enthusiastic. In addition to coverage in
State papers, at least one wire service carried the information
to the Nation. An Australian newsman called *Curole to ask
whether the crocodile might also make good eating *(Curole
doesn^'t know!). By the end of the 30-day hunting season, res-
taurants scattered throughout coastal Louisiana were featuring
alligator meat—some giving it co-billing with the ever-favorite
fried chicken.

*Curole terms his festival, and similar efforts by other alligator
meat advocates, a satisfying success. "I believe the alligator will
be established within another couple of years," he said. "By the
end of the eighties, alligator will be as popular as Louisiana
shrimp, crabs, crawfish, and oysters."

A long way to come indeed —from threatened status to re-
es^tablished harvests to popular cuisine in just 25 years. *^ф

Sally Thompson *Kuzenski

^Sall^y T^hom^p^son *Ku^zen^ski is an info^rma-
^tion s^p^eciali^st with the Louisiana State
^Uni^versit^y Sea Grant Program.
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*lligator ̂ me^a^t indeed!
Where can ̂ a cook get ^a^
*^s^upp^fy of thi^s ver^s^atile,
ta^sty meat—a ne^w re-

^so^urce for the people o^f Lo^ui^sia^na b^ut
hard to come by else^where.

Never fear. The recipes that follo^w,
m^a^de available to *NOAA readers by
*Wi^nde^ll A. Cur^ale, fisheries special-
ist with the *Terrebonne Parish Ex-
tension ̂ Service, are adaptable to any
firm fish and to white meat such as
lean pork chops. You ̂ might just find
the tang *ofCajun influence in them,
too. A bit of creativity in the kitchen
will convince you that those 'gator^s^
are more of a boon to humankind
than anyone ever suspected.

ALLIGATOR MEATBALLS

1 pound chopped alligator meat
*^!^egg
2 tables^poons finely chopped onions
2 tablespoons finely chopped celery
1 tablespoon finely chopped parsley
2 tablespoons chopped shallots
2 teaspoons lemon pepper
1/2 teaspoon salt
1/4 cup bread crumbs
Flour to dredge
1 cup cooking oil

Combine all ingredients, form into
1 inch balls. Allow to set for 1 hour.
Dredge with flour and fry until brown.
Serve hot.

The Gourmet^'s
Alligator Part 2

ALLIGATOR DIP

1/2 pound alligator meat
1/2 teaspoon liquid crab boil
1 teaspoon salt
1/2 lemon
2 tablespoons shallots
2 tablespoons celery
2 tablespoons green pepper
2 tablespoons chopped onion
1 tablespoon *teriyaki sauce or soy sauce
2 tablespoons onion
2 tablespoons parsley
1 tablespoon sweet pickle relish
2 tablespoons mayonnaise
1 teaspoon mustard

Boil alligator meat in first 8 in-
gredients for 10 minutes^, chop meat and
vegetables used in boiling in foo^d pro-
cessor or blender. Add remaining
ingredients and continue to mix well.
Serve chilled with crackers.
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SMOTHERED ALLIGATOR

2 pounds alligator meat
1/4 cup cooking oil
2 onions finely chopped
1 bell pepper finely chopped
1/2 cup celery, finely chopped
1/4 cup finely chopped parsley
1/4 cup finely chopped shallots
1 bay leaf
1/4 teaspoon basil
Salt and pepper to taste

Sauté onions in oil until golden brown,
add bell pepper, celery and saut^é until
tender, add meat and seasonings, simmer
for 40 minutes, add parsley and shallots
about ̂ 5 minutes before serving.

*MICROWAVED ALLIGATOR

2 alligator tail chops cut 1/2 inch thick
1 teaspoon Season-All
1 medium onion, sliced

Season alligator chops with season-all
or lemon pepper.

Place in 1-1/2 quart dish and micro-
wave on High for 5 minutes, uncovere^d.
Arrange onion slices over chops, cover
with plastic wrap and microwave on
Simmer on 30% power for 20 minutes.
Allow to stand 5 minutes before serving.

FRIED ALLIGATOR

l pound alligator meat
l cup sherry
1 tablespoon lemon pepper
1 teaspoon season-all
1/4 cup lemon juice
1/2 cup Italian salad dressing
Flour to dredge
Cooking oil fo^r frying

Marinate alligator meat in the first
five ingredients for 2 hours. Drain and
dredge with flour. Fry pieces for about
15 minutes turning often until brown.
Drain and serve hot.

FRIED ALLIGATOR

1 pound alligator meat sliced thin
1 12 ounce can beer
1/2 cup flour
1 teaspoon Season-All
1 teaspoon salt
1 teaspoon pepper
Corn Meal to dredge
Oil for frying

Coat alligator meat with batter and
dredge with corn meal. Fry in hot oil
for about 15 minutes, turning often
until golden brown.
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