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^§ REAR ADMIRAL *HARLEY D. *NYGREN
ASSOCIATE ADMINISTRATOR Reflections on

a Respectable
Mission

The primary mission of ESSA is to describe our physi-
cal environment. We assume that this description will be of
value to mankind and that this value will develop from our
increased understanding of this environment. We know that
the description alone is of considerable value because we
are sometimes able to use this knowledge long before we
understand what we have described. Our understanding is
tested by our ability to predict^, and the ultimate goal could
be the ability to control parts of our environment. Surely
this is a respectable mission.

Mankind cannot survive without predictability. No
organism or organization can function without accepted
rules and without the transfer of these rules between indi-
viduals. All kinds of interrelationships require that actions
be predictable. Without this, we would have chaos in gov-
ernment, strife in society, and mental illness in individuals.
Much of our government is dedicated to making and en-
forcing rules, describing and predicting actions, in control-
ling and guiding people in accordance with these rules^, or
in studying nature with the same aims. So, we in ESSA are
part of a universal effort to bring controllability into our
environment.

Fortunately, this goal is not going to be easily at-
tained. When we have thoroughly described ourselves and
our environment, and have perfect understanding and pre-
dictability, we may be thoroughly controllable ourselves.
There will be little room then for the innovator, the entre-
preneur, or the seeker after knowledge. There will be no
new frontiers nor new risks, and no adventures. Existence
will be safe, secure and bland. For some this will be Utopia.
For most of us in ESSA it will be catastrophe. Fortunately,
this day is not likely to arrive very soon. As we accumulate
new knowledge, we more perfectly describe the limits of
our ignorance, and these limits expan^d'at *l^e^-ast as f^as^t as our
knowledge.
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BY PATRICK HUGHES
Environmental Data Service

*^~^W^~t has been reported that Harry Truman, upon receiving the
of^f^icial invi tat ion to his second inauguration^, wrote across
it in reply, "Weather permitting, 1 hope to be present—*HST."

^Л If so Mr. Truman, a student both of humor and history, has
paid Presidential respect to one of the most durable of American
folk legends—bad weather on Inauguration Day. And it is a legend
that deserves respect, a fact documented in the national weather
archives of *ESSA's Environmental Data Service, in the nation's
press, and in the memoirs of past Presidents and private citizens.

The most dramatic—and tragic—example is the inauguration
of Wil l iam Henry Harrison in 1841. The day was cold, blustery,
and overcast. Ignoring the bit ing wind whipping through
Washington, *D.C., the old soldier refused the offer of a closed
carriage. Instead, without hat or overcoat, he rode a magnificent
white charger to and from the Capitol, where his inaugural address
kept him for an addit ional hour and forty exposed minutes. A
month later, the hero of *Tippecanoe was dead; pneumonia had
developed from a l ingering cold he caught on his Inau^guration Day.

Abraham Lincoln may not have caught pneumonia from the
weather that almost wrecked his second inauguration in 1865,
but a lot of other people probably did. It had been raining in the
East for two days. Washington was so deep in yellow mud that a

Pr^e^si^dent *^7^aft and ^hi^s wil̂ e r^eturnin^g to the White House af^t^er hî s^
^s^w^earin^g-in ̂ at the C^apitol. ̂ Th^e snow h^ad no^w tapered of^f^, le^a^ving
a stree^t ̂ sc^en^e ̂ mo^re su^g^g^estiv^e of ^Mosco^w th^an ^of W^ashingt^on, *D.C.

*story was going around that Army engineers had tried to lay a
pontoon bridge between the Capitol and the White Ho^use, but
had been forced to abandon the project because the "bottom" was
too soft to hold the anchors of their *workboats. At the Capitol,
men, women, and children—soaked to the skin—had been standing
for hours, pat iently awaiting the ceremony scheduled to take place
on the East Portico. Fortunately, just be^fore Mr. Lincoln came
out, the rain finally ended and, as he stepped forward to take his
oath of o^f^f^ice, the sun broke through the gloom.

The worst Inaugurat ion Day weather in our history occurred
in 1909, when W i l l i a m Howard Taft was forced indoors by a
storm that dump^ed almost ten inches of snow on the Nation's
Capital. Snow had begun f a l l i n g the previous day and continued
throughout the night, toppling trees and telephone poles, s t a l l i n g
trains, clogging city streets, and br inging almost all activity to a
standstill. Sanitation workers shoveled snow and sand for half the
night to clear the parade route, only to have the streets *reburied
again and again.

Despite the freezing temperature, howling wind, snow, and
sleet, a large crowd gathered in front of the Capitol to view the
inauguration. But the weather made it impossible to hold the

continue^d



ceremony outdoors. Ironically, just minutes after the swearing-in
was completed, the snow tapered off.

All told, it took ̂ 6,000 men and 500 wagons to clear 58,500
tons of snow and slush from the parade route alone, an awesome
statistical tribute to this Inauguration Day storm, which one
Congressman termed ̂ "the worst weather on the face of the earth."

Said President Taft of the day's events: "I always knew it
would be a cold day when I got to be President."

A *startlingly similar storm struck Washington, *D.C., on the
eve of John *F. ̂ Kennedy's inauguration in 1961. It left eight inches
of snow and caused the most crippling traffic jam in the city's
history. Hundreds of motorists were marooned, thousands of
automobiles abandoned. Because of the storm, the President-elect
had to cancel his dinner plans and, in struggling to keep other
commitments, is reported to have had only four hours' sleep.

By sunrise, the snow had finally ended and the sky was
clearing^, but the day was bitterly cold. Undaunted, large crowds
turned out for the swearing-in and for the inaugural parade—the
latter made possible only because an army of men had worked all
night to clear Pennsylvania Avenue. By noon, when the ceremonies
began, the temperature was only 22 degrees, and a biting *19-mile-
*per-hour northwest ̂ wind cut through the thickest clothing,
producing a ̂ "wind chill" condition roughly equivalent to a
temperature of 2 degrees below zero in a *5-mile-per-hour wind.
The temperature and wind took a lot out of the parade that
followed^, and out of the spectators. By 6:15 p.m., when the parade
ended, practically the only ones left on the reviewing stand were
the President, his brother Robert, and Robert's wife Ethel.

Obviously, there is more than a little historical support for
Mr. Truman's views on Inauguration Day weather. Of the 45
quadrennial ceremonies held to date, 18 have b^een plagued by
substantial rain or *snpw, bitter cold, or chilling winds. Despite this
dismal record, however, the odds are high that the weather for
Richard *M. Nixon's inauguration on January 20, 1969, will be
much more pleasant.

The reason? The 20th Amendment which, beginning in 1937,
changed the date for Presidential inaugurations from March 4
to January 20. *Weatherwise, the change means considerably less
chance of rain or snow, though it favors lower temperatures.
Bearing this out, of the seven inaugurations held since 1937, only
one—that of John *F. Kennedy—was marred by significant
precipitation. On the other hand, one out of every three
inaugurations held on March 4 was notable for its wet and
miserable weather.

Meteorologically speaking, the change to January 20 seems
to have been a fortunate one, and nearly 100 years of weather
records for that date are equally encouraging.

Even though the coldest time of the year in Washington
comes during late January and early February, temperatures on
January 20 a^re usually not severe. The normal high temperature
for the day is 44 degrees and the low is 29 degrees. The highest
temperature on record is 71 degrees, which occurred in 1951, and
the lowest 8 degrees, in 1940. If it rains or snows at all in
Washington, *D.C., on January 20, the odds are about four to one
that it will do little more than wet the pavement. There are
roughly three chances in ten that there will be some snow on the
ground from previous snowfalls.

Average weather conditions for the noon hour, when the
President-elect is usually sworn in, would be a temperature of about
37 degrees, a wind of 10 miles per hour or less, and a partly
cloudy sky. The chances against precipitation of any kind during
the swearing-in ceremony itself are six or seven to one, and
against snow, about twenty to one. Of course it will rain or snow
on occasion, and January temperatures and winds will often

combine to make standing outdoors for long periods a rather chilly
experience but, all in all, the odds on fair weather are pretty good.

Although o^fficial weather records for Washington go back
only to 1871, there are many earlier sources of information on
inaugural weather, some dating to the first days of the Republic.
Much of this material is on file at the Environmental Data Service's
National Weather Records Center in *Asheville, North Carolina.
In addition, there are the files of the National Archives, the records
of private historical societies, and the eyewitness accounts
available in the newspapers of the day. All of these make it
possible to piece together the historical pattern of Inauguration
Day weather.

The first outdoor inauguration was that of James Monroe,
held in Washington on March 4, 1817. (All but three inaugurations
have taken place in Washington; the exceptions are those of
George Washington in New York City in 1789, and his and
John Adams' in Philadelphia in 1793 and 1797, respectively.)
Interestingly enough—and despite the history of horrible weather
to follow—there is no record of bad weather on any of the seven
previous inaugurations when the ceremony was held indoors.
Once it was moved outdoors, however, the weather picture
quickly changed.

Snow fell on the very next inauguration, Monroe's second,
in 1821. Because March 4 fell on a Sunday, the ceremony was
moved to Monday the 5th. The snow began Saturday evening, and
by Sunday afternoon Washington was snowbound. The precipitation
continued through Inauguration Day, forcing Monroe to change
his plans for an outdoor ceremony, and to take his oath of o^f^f^ice
in the House Chamber, where subdued spectators stood watching in
soggy clothing.

Although the amount of snow that fell is not recorded, the
noon temperature is: a chilling 28 degrees. This observation was
taken by John *Quincy Adams, who was to succeed Monroe as
President. On Adams' own Inauguration Day, in 1825, it rained—
the weather observation again being recorded by Mr. Adams
himself.

In 1845, just four years after President Harrison's fatal
exposure to the elements, James *K. Polk took office under an
umbrella, standing in the pouring rain. The rain had begun on the
3rd and continued through the 4th. A sea of umbrellas was all
that could be seen from the temporary platform where the
President-elect insisted on taking his oath, regardless of the
weather. On the Mall below him, thousands stood ankle-deep in
mud, as the heavy rain drumming on their umbrellas drowned
out ̂ Folk's Inaugural Address.

General Franklin Pierce was inaugurated President of the
United States on March 4, 1 853; it snowed most of the day.
Heavy snow greeted the President-elect when he awoke in the
morning and continued unt i l 11*:30 a.m., when it seemed the sun
might come out. Shortly after he took his oath of o^f^f^ice, however,
and just as he began his inaugural address, the snow started
again, heavier than ever, dispersing much of the crowd and
ruining plans for a parade.

Abigail *Fillmore, wife of the outgoing President, caught cold
as she sat on the exposed platform during the swearing-in
ceremony, a cold that soon developed into pneumonia. She died
at the end of the month.

Ulysses *S. Grant was the victim of a meteorological double-
header. It rained on the morning of his first inauguration in 1869,
and four years later he took office on the coldest Inauguration
Day on record.

On March 4, 1873, the temperature at dawn was only 4
degrees above zero. During the day, icy gusts up to 40 miles an
hour buffeted the city. By noon, the temperature was 16 degrees,
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(A^b^o^v^e^), ^M^as^sed ^umb^r^ell^a^s ^w^ere th^e ord^e^r^
*oi ̂ the ̂ d^ay durin^g ̂ B^en^j^amin H^arrison's
in^augur^ation in ̂ 1889. ̂ De^spite the f^act that
hî s grand^f^ather, Pre^sident Wil̂ lia^m Henry
Harri^son, had been a vi^ctim o^f inau^gur^al
w^e^ath^er in 1841*, the new Pre^sident
Har^rison refused to hold the cere^mony
inside, but took his oath of o^f^fice and
delivered his inau^gural address under an
umbrella in the downpour. As a precaution,
however, h^e wore a sp^eci^al leather shirt
under his inaugural fin^ery. (Above le^f^t^)^
Herb^ert Hoover's inau^gural par^ade ^mov^ed
up Pennsylvania Avenue during a lull in th^e^
intermittent rain that fell on March 4, ^1929.
A heavy r^ain b^egan ̂ just before the oath of
o^f^fice wa^s administered, and the Capitol
grounds and parade route were so crowd^e^d^
that it was impossible for anyone t^o run
for cover. By the time he completed hî s^
in^au^gural address, President Hoover's face
was beaded with w^ate^r a^n^d hi^s suit was
wringing wet. (Left) ̂ The ̂ scene in front of
th^e Presidential reviewin^g s^t^and in ̂ 1909,
when 58,̂ 500 tons *oi snow had ̂ to be
remove^d ^from the parade route before
Willî am Howard ̂ J^a^i^l's inaug^uration. ̂ The
worst weather in the history of Inauguration
^Day left ten inches of ̂ s^no^w o^n the ground,
bringing nearly all activities to a standstill and
causin^g the swearing-in ceremony to be
held indoors. continue^d



Chronology of Inauguration Day Weather —
The following table presents an outline of the weather pattern through all of the Presidentia^l inaugurations held to
date. Much of the in^formation available for the earlier years is fragmentary, some of it occasionally contradictory; where
contradictions do occur, the problem has been resolved in favor of the most likely event. Except where noted, all in-

Ye^ar Presi^dent

17^89 George Washington

1793 George Washington

1797 John Adams

1801 Thomas Jefferson

1805 Thomas Je^f^ferson

1809 James Madison

1813 James Madison

1817 James Monroe

1821 J^ame^s ^Monroe

1825 John *Quincy Adams

1829 Andrew Jackson

1833 Andrew Jackson

1837 Martin Van Buren

1841 William Henry Harrison

1845 James *Knox Polk

1849 *Zachary Taylor

1853 Franklin Pierce

1857 James Buchanan

1861 Abraham Lincoln

1865 Abraham Linco^ln

1869 Ulysses *S. Grant

1873 Ulysses *S. Grant

1877 ^R^utherford *B. Hayes

Noon
Tempera^ture Weather for Day

cool and clear

pleasant

fair

mild and beautiful

f a i r

probably fair

probably ̂ fair

warm and sunny

28^° snow

47^° rain

warm and balmy

probably fair

sunny and brisk

overcast, chilling wind

rain

49°

45^°^

40^°

16°

35^°

Remarks

New York City, April 30.

Philadelphia.

Philadelphia.

Observation taken by ̂ Jefferson himself.

No specific mention of weather found for either Inauguration^,^
but descriptions of the presidential processions, outdoor festiv-
ities, and the ladies' finery suggest the weather couldn't have
been too bad.

First outdoor inauguration.

March 5. Observations taken by John *Quincy Adams.

Observations taken by the President himself.

No mention of the weather, but reports of "happy crowds" in
the streets, and of many people riding to and from the Capitol
indicate the weather was probably pretty good.

Thunder heard at dawn. ^Rain during day .40 inch.

42° cloudy^, intermittent snow flurries March 5. Heavy snow began during Inaugural Ball.

snow throughout the day

bright and sunny

rain till mid-morning, sunny and
warm in afternoon

rain 4:50 a.m.-11:50 a.m. sunny
^afternoon

clear, windy, and bitterly cold

cloudy, brief periods of light

Heavy dash of rain at 6:25 a.m. ^Rain for day .30 inch.

Rain during day .106 inch.

March 5.

George Washington to Lyndon *B. Johnson
*augurations to date were held in Washington, *D.C. Prior to 1937, the Presidential oath of of^fice was ta^ken on March 4;
after 1937^, on January 20. Whenever Inauguration Day falls on a ̂ Sunday^, the ceremony has traditionally been po^stponed
until the ^following day.

Year Pres^ident

1881 James A. *Garfield

1885 *Grover Cleveland

1889 Benjamin Harrison

1893 *Grover Cleveland

1897 William Mc^Kinley

1901 William McKinley

1905 Theodore Roosevelt

1909 William H. Taft

Noon
Temperature Weather ̂ for Day

33° snow until about 10 a.m., sunny
and windy afternoon

54° bright, sunny day

43^° rain all day

25^° snow and chilling winds

40° clear; beautiful day

47^° overcast

45^° sunny; strong northwest wind

1913 *Woodrow Wilson

1917 *Woodrow Wilson

1921 Warren *G. Harding

1925 Calvin *Coolidge

1929 Herbert *C. Hoover

1933 ^Franklin Delano Roosevelt

1937 Franklin Delano Roosevelt

1941 Franklin Delano Roosevelt

1945 Franklin Delano Roosevelt

1949 Harr^y *S. Truman

1953 *Dwight *D. Eisenhower

1957 *Dwight *D. Eisenhower

1961 John *F. Kennedy

1965 Lyndon *B. Johnson

32° heavy snow and strong winds

55^° overcast

38° partly cloudy, windy

38° clear, sunny

44° mostly sunny

48° rain

42° cloudy

33° rain

29° clear, with brisk wind

35° cloudy

38° mostly sunny, windy

49^° cloudy

44^° cloudy

Snow in early morning; sunny,
but with chilling wind rest of the
day

38° cloudy

Remarks

Snowed all the previous ni^ght.

Rain during day .86 inch.

Snow began early a.m., ended about 1 p.m. One to two inch
accumulation reported.

Rain during the night. Rain began again during inauguration
ceremony, ended 3:45 p.m. Total rain .32 inch.

Patches of snow still on the ground from light fall the day
before.

9.8 inch snowfall began the previous day, ended 12:^20 p.m.;
afternoon cloudy and windy.

March ^5.

Rain began just before oath of office was administered, a^nd
continued for the rest of the day. (.40 inch)

Occasional sunshine.

First Inauguration held on January 20. Total precipitation 1.77
inches, with .69 inches falling between 11 a.m. and 1 p.m.

Light snow during the night ended about 9 a.m., leaving a thin
white mantle on the streets.

January 21. Light snow in early a.m., with a few flurries in mid-
afternoon.

Eight inches of snow on ground.

One inch of snow on the ground.

and cadets and mi^dshipmen had been standing without overcoats
o^n the windswept Mall for more than an hour and a half; several
of them collapsed. When President Grant delivered his inaugural
address, the high wind made his words inaudible , even to those on
the platform wi th h im.

Tha^t n i g h t the ina^ugural ba l l , held in a temporary b u i l d i n g
without heat, h^ad to be halted at m i d n i g h t so that the people—
who had been dancing in their overcoats and heavy wraps—could
^go home to get warm.

In I ̂ 8^89, despite his grand^father's fa ta l exposure. Benjamin
Harrison deliberately took his oath of o^f^f^ice and delivered his
inau^g^ural address in the pouring rain, then st^ood outside reviewing
the parade ̂ until dark.

March 4 f e l l on a Monday that year, and it had been ra ining
hard all weekend. In front of the Capitol and along the parade
ro^ute the rain beat on thousands and thousands of massed
^umbrellas. Al though urged to hold the ceremony indoors, General
Harrison refuse^d; the people had been s t a n d i n g in the downpour
for m^any hours. He took his oath under ̂ an umbrel la , his words
muff^led by the roar of the rain. As a preca^ution, however, he wore

a special leather shirt under his outer clothing.
Four years later, *Grover Cleveland (who had also preceded

Harrison as President) started his second term in a snowstorm.
Rain had begun fa l l ing the previous evening, but by early morning
had changed to snow. By *midmorning, when Cleveland left for
the Capitol, the snow had tapered o^f^f, but a bi t ing northwest wind
was blowing, and the temperature was in the low *20's. (It has
been reported that when Cleveland passed the White House, his
mustache was coated with icicles.) Pennsylvania Avenue was
almost deserted as the Pre^sidential procession passed on its way to
the swearing-in ceremony, though ̂ small knots of people could be
seen huddled in windows and doorways. The snow had stopped
altogether by the time Cleveland began his inaugura l address, but
the low temperatures and chi l l ing winds that continued throughout
the day forced the cancellation of many planned events.

Herbert Hoover was inaugurated in 1929 in a heavy rain
that began ju^st before the oath of office was administered, and
contin^ued i n t e r m i t t e n t l y all day. Like many Presidents before him,
Mr. Hoover took o^f^f^ice, delivered his inaugural address, and
p^araded in the rain.

Because the Capitol grounds and the parade route were so
crowded, it was impossible for anyone to run for cover, so the
people simply stood there getting wetter. The new President
himself was drenched by the time he completed his inaugural
address, his face beaded with water and his suit wringing wet.
Nevertheless, he returned to the White House and, an hour or so
later, was back outdoors reviewing the parade of 20,000 as it passed
in the downpour.

Thirty-two years later, on another Inauguration Day, â .̂
snowstorm prevented former President Hoover^'s plane from
landing in Washington, and he had to miss the swearing-in of
John *F. Kennedy as President.

These, then, are some—though by no means all—of the
weather woes that have plagued past inaugurations and past
Presidents. With the exception of Kennedy^'s in 1961, each of the

inaugurations described took place on the old date, March 4,
rather than on January 20 when, statistically speaking, the chances
favor fair weather.

Unfortunately, you can lose even though the odds are with
you. The very first inauguration held on January 20—that of

Franklin Delano Roosevelt in 1937—was almost washed out by
one of the heaviest rains in the event's history.

Two hundred thousand visitors came to Washington for the
inauguration, though several thousand never got further than
Union Station. Defying a cold driving rain, a sea of people stood
in front of the Capitol for hours, impatiently awaiting the swearing-
in. The head of the Inaugural Committee tried to talk Roosevelt
into holding the ceremony indoors but he refused, replying, "If
they can take it, I can take it." At 12:23 p.m. he went out
to the platform, to be cheered by the soaked spectators.

Following his oath of o^f^f^ice and inaugural speech, President
Roosevelt, at his own insistence, rode back to the White House in
an open car with a half-inch of water on its ̂ f^loor. Later, he spent
an hour and a half in an exposed reviewing stand, watching the
inaugural parade splash by in the deluge.

Said harried Senator George Wil l iam *Norris of Nebraska,
whose amendment had changed the inauguration date to January
20: "They're trying to blame this on me. You can't charge this up
to me unti l after March 4, when you .see what kind of day that is."

It was, of course, a beauti ful day. *^П



A R^ace for Power*^.*.*.

CLOSING
*COMPU
GAP

THE
*TATION

BY ANN *K. COOK

*^^^Phe man in the middle—between ESSA
I and the machine—is *Mirco P. Sniderò,
I chief of *ESSA^'s Computer Division.

With a staf^f of thirty in all , the Division
—a part of the Office of Administration
and Technical Services—operates a central
ESSA computing service for the Washing-
ton area, manages data-processing resources,
and acts as a technical adviser on comput-
ing problems for all ESSA components.

Describing his Division's role, Sniderò
explains: "We are here to serve all ESSA
components by providing guidance in auto-
matic data processing. We keep tabs *,on all
data-processing equipment and the use made
of it."

"When someone wants computer capac-
ity," he says, "we have to look at the re-
quest in the light of *ESSA's total require-
ments and the dollars available. I suppose
it's inevitable that we don't always end up
wearing white hats."

The Division's Operations Branch, headed
by Wallace *Blackwell, manages a central
computing facil i ty at Suitland, Maryland,,
with three shifts working around the clock
to process programs for all ESSA com-
ponents. It serve^s the t ightly scheduled
operational computing requirements of the
computing faci l i ty at Suitland, Maryland,
Satellite Center, as well as major produc-
tion requirements of the Coast and Geo-
detic Survey.

The Analysis and Programming Branch,
under Donald Foster, serves in a consultant
capacity to help *ESSA's computer users
solve their programming problems. This
branch's seven staff members provide sys-
tems software support and assist users in
programming for the central computer.
They are alert for instances where users
have common needs that a single program
can serve. If requested, they will provide
complete systems analysis and programming
support for other ESSA units, but the Divi-
^sion operates on the general philosophy
that it is desirable for all organizations to
develop their own *ADP capabilities.

"It works out better for all concerned,"
Sniderò believes, "when scientists and ad-
ministrators are on speaking terms with the
computer. Occasionally, someone will bring
us a job and tell us what computations he
wants performed. When it is done, he'll
say, 'Oh. since you can do that so easily,
then let me tell you what I am really trying
to do.' If the people who use data-process-
ing services really understand the capabil-
ities and limitations of this computer, this
doesn't happen."

Responsibility for long-range planning to
meet *ESSA's future data-processing require-
ments is centered in the Division's Manage-
ment and Planning Branch, headed by Fran-
cis *Balint. This branch also works closely
with ESSA groups at all levels because of
its responsibility to ensure the fullest utiliza-
tion of current *ADP resources. In addition,
it assists the^se groups in developing specifi-
cations, evaluating proposals, and reviewing
all requests from ESSA components for
*ADP equipment and services.

The events' leading to the creation of
*ESSA's Computer Division began in the
early *1^960's, a period of mounting criticism
of Government practices in the selection
and use of automatic data-processing equip-
ment.

In late 1^963, a study group was formed
in the Weather Bureau to consider the
agency's computer requirements. At that
time, the Bureau was operating three large-
scale computer installations in the Wash-
ington area, each with its own personnel and
equipment . One was used by the National
Meteorological Center for operational
weather forecasting and analysis, one by the
^Satellite Center for collection and reduction
of satelli te data, and the third by the Geo-
physical Fluid Dynamics Laboratory for
numerical experiments in simulating large-
scale atmospheric processes.

Completed in February 1964, the study
recommended centralization of the Bureau's
Washington-area data processing into a
single computer complex, by replacing the

three major computing facilities with a
single, very large computer system. At the
same time, the study group urged the estab-
lishment of a centralized management group
to operate the facility and to provide a focal
point for agency-wide *ADP planning, man-
agement, and equipment acquisition.

Subsequently, a computer task force was
appointed to develop a plan for carrying
out these recommendations. Evaluation of
the most powerful computers then in exist-
ence revealed that no single system could
accommodate full consolidation of the
Weather Bureau's requirements. Neverthe-
less, the computers available offered signifi-
cant advantages in speed and economy over
the computers the Bureau had. The task
force concluded by recommending a^n in-
terim two-to-three year phase of partial
consolidation, to be followed by full con-
solidation on a computer from the next
generation.

An interim computer selected by the
committee was to be leased to accommodate
all major computer requirements in the
Washington area by late 1965. It was esti-
mated that the interim computer would be
eight times faster than either of the duplicate
systems operated by the Satellite Center and
the *NMC. According to the conversion plan,
the interim system would first replace the
Satellite Center and Geophysical Fluid Dy-
namics Laboratory equipment. When the
central computer was ful ly operational, the
*NMC's equipment would also be released.

The new computer was delivered on July
13, 1965.

Just three months before, *Mirco Sniderò
had assumed the leading role in the agency's
computer chronicle with his appointment as
chief of the new Computer Division.

Sniderò, who was then 35 years old, had
bachelor's degrees in both mathematics and
meteorology, and a master's in statistics
from Stanford University. From 1952 to
1962, he had served as a weather officer in
the Air Force, and for the l^ast three of these
years had been assigned to the Joint *Nu-
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*merical Weather Prediction Unit at the Na-
tional Meteorological Center. After leaving
the Air Force^, he remained at *NMC in the
Comp^utation Division, un t i l his selection as
head of the new Computer Division in April
1^965.

In the three months before the computer
was to be delivered. Sniderò had to begin
building a sta^f^f, continue the work already
begun on preparing the site for the new
faci l i ty , coordinate conversion by users to
new computer programs, and develop a
satisfactory method for joint use of the fa-
cility.

In addition, just as the computer arrived,
ESSA was formed. The new agency's com-
puting needs were plainly greater than the
Weather Bureau's alone.

Sniderò approaches new tasks or prob-
lems systematically. For major tasks, he has
a three-column chart, showing the earliest
possible completion date, the probable com-
pletion date, and the latest possible com-
pletion date—the very worst that can hap-
pen.

He is an authority on the subject of "the
worst that can happen." Just about every-
thing went wrong during his first year on
the job.

Shortly after the computer was delivered,
environmental problems developed at the
site. Preliminary checking of the system was
delayed until early September. Software for
the computer—the basic and common pro-
^grams which control its operation—was in-
adequate. That, coupled with electronic
dif^f^iculties, curtailed the productive use of
the system. It became clear that there would
be a delay in achieving the speeds that had
been projected.

The result of this succession of difficulties
was that ESSA lacked one productive large-
scale computer system for more than a year.
To provide the necessary computer capacity,
ESSA retained the National Meteorolo^gical
Center's original computer and, in addition,
installed two large computer systems at the
Geophysical Fluid Dynamics Laboratory.

While wrestling with these problems, the
Division still had to look ahead to the
larger, more powerful system which, in the
1964 plan, had been expected to be avail-
able by 1967. In fact, not a single com-
puter of the predicted power exists even to-
day. Therefore, the Division had to produce
an alternate plan.

By June 1968, the central facility at Suit-
land was saturated by the requirements of
the Satellite Center, the *NMC, and the
Coast and Geodetic Survey. *ESSA's deficit
of computer power had forced curtailment
of many research projects, and would, if not
corrected, seriously affect service programs.

At the present time, *NMC and the Satel-
lite Center use 85 percent of the existing
computer power at the Suitland facility.
Both have operational schedules to meet
around the clock. If these schedules are not
maintained. Weather Bureau forecast *cen-

*ters and field stations throughout the United
States, and other forecast centers around
the world, will not receive the facsimile
charts which are essential to weather pre-
diction.

Projecting *ESSA's future computer re-
^quirements in terms of the system now op-
erated at Suitland, the Division estimates
that the present power will have to be
doubled by June 1969 and further in-
creased a year later.

After exploring all the alternative courses
of action, the Division proposed that a du-
plicate of the present system be installed
at Suitland early in 1969. Installation of
two parallel computer systems will ensure
backup capability in case of failure in one,
and will avoid the need for extensive *repro-
*gramming. In addition, suppliers will be
asked for proposals on a replacement large-
scale multiprocessing computer system to be
installed about mid-1970. The latter system
is expected to serve *ESSA's needs through
1973.

As *Snidero's chart shows, the new com-
puter is scheduled to be in operation in
March 1969. It will be installed in Federal
Of^f^ice Building No. 4, which houses both
the *NMC and the Satellite Center.

Once the new computer is operational, the
current system will be moved to the same
site, to permit sharing of peripheral equip-
ment and to provide complete backup. By
September 1969, Sniderò plans to begin pro-
viding remote service from the enlarged
central computing facility to other ESSA
installations. Doubling the power of the
centralized facility will also allow adequate
time for system research and development,
work that tight production scheduling has
severely restricted.

Future computer requirements are diffi-
cult to predict. Breakthroughs in research
can create sudd^en demands for ESSA prod-
ucts and expanded computer requirements.
For example, *NMC's improved forecast
model, based on primitive equations, gener-
ated increased demand for both short- and
long-range forecast products with a conse-
quent increase in demand for computer ca-
pacity.

So Sniderò and the Comp^uter Division
staff must keep abreast of new developments
and programs in all the agency's compo-
nents as well as new developments in the
field of data processing.

"That's why this is one of the most in-
teresting jobs in ESSA^," Sniderò says. *^П

^M/^reo Sni^derò, C^hie^f *ot ̂ t^h^e Comp^ut^er Divi^sion

Walla^c^e H. *Bl^ackwell, Ir.^, an^d^
contractor check progr^e^ss on th^e^
new co^mputer si^t^e. ̂ (Le^ft) In the
central computer facilit^y^, I. to г.,
lohn ^Thoma^s, Rosemary Sweeny,
and Robert ^Roth.
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BY WILLIAM A. STANLEY
Coast and Geodetic Survey

The coast Su^rve^y^'s
19th ce^ntu^ry cartogra^phic

detecti^ves rescued

A CAPITAL
A basket containing bits and

pieces of varnished paper was
delivered to the Coast and

.Geodetic Survey one day in
1887. These scr^aps were all that remai^ned
of *L'Enfant's original manuscript plan
for the City of Washington, executed in
1791. The plan had been in the custody
of the War Department's O^f^f^ice of Public
Buildings and Grounds for many years.
It had been mounted on cloth for preser-
vation and coated with varnish. By 1887,
it had fa^llen apart and was entrusted to^'^
the Coast Survey for restoration and re-
production.

The manuscript^'s condition was so bad
that restoration, comparison, and verifi-
cation were done under ^solar light re-
flected by mirrors and with the aid of
magnifying glasses and colored screens.

An exact tracing of the manuscript as
it existed when it was received was care-
fully prepared by Coast Survey cartog-
raphers. Features not distinguishable on
the original were omitted from the re-
stored manuscript. This accounts for
breaks in some of the lines and incom-
plete features on the present-day litho-
printed reproductions.

The original drawing was done in blue, green, yellow, and
two shades of red. The water areas tinted blue on *L'Enfant's
map had faded, but their extent remained apparent.

Fifteen areas, originally shown in yellow, were proposed
sites for memorials which States might choose to build in
memory of individuals "whose achievements rendered them
worthy of being invited to the attention of the youth in
succeeding generations." The yellow tint had faded from the
original plan, but the areas were restored according to the
description contained in the marginal notes.

In the restoration of the manuscript, three well-defined
figures were interpreted as representing areas set aside for
churches. The locations were colored light red to conform
with the manuscript notation.

PLAN

Major L'^Enfant, ̂ F^ren^c^h ̂ en^gine^er and archi^te^ct.

Faded green-tinted areas identi^f^ied "the
well-improved fields" referred to in the
marginal notes as green plots. These were
set aside for parks and included the areas
now known as the Mall, adjacent areas in
southwest Washington, and the White
House grounds. A dark red tint was be-
lieved to identify buildings existing in
1791 on either side of the Mall.

The evolution of a permanent seat for
the Nation's Capital began when George
Washington and Thomas Jefferson took
an active part in its development. By an
Act of Congress of July 16, 1790, provi-
sion was made for the selection of a
"Permanent seat on the bank of the
*Potowmac" for the Federal City of ̂ the
United States. The next year, a^fter the
choice had been made and planning initi-
ated, the term Federal City was officially
changed to "The City of Washington in
the Territory of Columbia."

Three commissioners were appointed
by President Washington on January 22,
1791, to take charge of the n^ewly created
territory, to supervise its survey, and to
attend to the business growing out of its
condemnation for public use. More than

*^^^^^^^^ a month before the Commissioners took
up their work, President Washington appointed Andrew
*Ellicott to survey the bounds of the territory. The French
engineer Pierre Charles L'Enfant was chosen to prepare the
plan of the city.

While *Ellicott surveyed the boundaries of the District of
Columbia, L'Enfant began planning the future city. On the
tract of land where the city was to arise, there was only one
established community, Georgetown, which had been in
existence some 35 or 40 years.

In order to provide geodetic control for the L'Enfant plan,
*Ellicott located by celestial observation a true meridional
line passing through the area intended for the Capitol build-
ing. The meridian was given the value of Zero and estab-
lished as the prime meridian of the newly created United
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^Three vi^ews of W^ashing^ton i^llustra^te the
city^'^s growth over ̂ a period of 85 years. From
th^e top, a 1795 ^aqua^tint by ̂ Geor^ge *Parkyns
o^ver^looks the ̂ Geor^g^etown area alon^g the
Poto^mac ̂ River. A lithogr^aph of the Capitol
an^d the City of ̂ Wa^shington in ^1850 reve^ale^d^
an *unpaved Penn^sylvania Avenue and,
^directly behind the Capitol, Tiber Creek.
In *^Ellicott's plan, "the ground where the
Capitol is to ̂ stand is above the tide of
^Tiber Creek 7^8 Feet." Thirty ye^ars l^ater,
t^he city was much larger ^and the Capitol
building ̂ h^a^d been completed, as the ^1880
Currier ̂ and *Ives print below shows.
Construction of the ̂ Washington Monument,
which had stopped in 1^854, was resumed
later in 1880 and complete^d in ̂ 1884. (Left)
Andrew *Ellicott. Photographs are from the
^collections of the Library of Congress.

States. The value of latitude for the point
was 38 and 53' north. These lines were
accurately measured and became the
bases upon which the whole L^'Enfant
plan was e^xecuted.

The Plan of Washington, de^signed by
L^'Enfant^, was originally referred to as "a
mode of taking possession of and improv-
ing the whole district to leave to posterity
a grand idea of patriotic interest w^hich
promoted it."

In his initial discussions with General
Washington, L'Enfant stimulat^ed the
President's interest to enlarge the size of
the area to make it, in his words, "pro-
portioned to the greatness which ... the
Capitale of a powerful Empire ought to
manifest." For the future site of the Cap-
itol, he urged the choice of a high knoll
known as Jenkins' Heights, "which stands
as a pedestal waiting for a monument."
For the President's house, he selected a
lower position with a broad sweeping
view southward toward the Potomac.

For the streets^, L'Enfant rejected the
rectangular grid as lacking in imagina-
tion and inappropriate for the grand de-
sign he envisioned. Of the street design,
he wrote: "I ... made the distribution
regula^r with streets at right angle, North-
South and East-West, but afterwards I
opened others on various directions, as
avenues to and from every principal
place."

Although L'Enfant asked Jefferson for
plans of various European cities for refer-
ence, he emphasized that it would be his
endeavor to delineate a new and original
plan. However, there can be no doubt
that he was greatly in^f^luenced by the plan
of the City of Versailles, then the capital
of France. The Capitol corresponded in
position to the palace, the President's
house to the Grand Trianon, the Mall to
the Pare. The street patterns also had a
remarkable likeness in design, such as
East Capitol Street, Pennsylvania, and
Maryland Avenues on the east to the
Avenues de Paris, de Sceaux, and de St.
Cloud. On the West, Pennsylvania Ave-
nue was very similar to the Avenue de
Trianon. L'Enfant refrained from forcing
this analogy, and took into account the
nature of the ground.

The plan established the width of
streets and provided for "passing the
leading avenues over ground most favor-
able for prospect and convenience." Five

con^tinued
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grand fountains were included in the plan,
and due consideration was given to t^he
existence within the city limits of 25 good
springs of excellent water, abundantly
supplied even during the driest season of
the year.

By June 22, 1791, the historic plan was
ready. L'Enfant set to work with great
energy and determination to clear the
principal sites and avenues, eager to
establish their ful l extent as soon as pos-
sible and to begin the public buildings.
Soon after this enthusiastic beginning,
di^f^f^iculties arose because of his unwilling-
ness to submit to the authority of the
Commissioners of the Federal District or,
for that matter, to the President himself.
One source of disagreement was *L'En-
*fant^'s opposition to the immediate sale of
lots within the Federal City. Before the

plan had been legally adopted or even
completed on paper, he forcibly tore
down a house that a powerful landowner
was building within a projected *s^.treet.

I^n his ultimate rebellion against the
authorities, L'Enfant withheld the detailed
plan he had prepared for the City of
Washington. The plan was to have been
engraved in Philadelphia but L'Enfant,
instead of sending his large completed
manuscript, released for engraving a
very sketchy type plan which the en-
gravers found unsuitable. President Wash-
ington was informed of the situation, and
he at once instructed Andrew *Ellicott to
finish the plan.

Major Andrew *Ellicott, surveyor and
mathematician, was o^f^f^icially appointed
by President Washington in 1792 to com-
plete the L'Enfant manuscript with the

necessary data for preparing the engrav-
ing. *Ellicott, the son of a prosperous
miller whose family had founded *Ellicott
City, Maryland, in 1775, was a natural
choice since he had already been survey-
ing the ten-mile-square tract ceded by
Maryland and Virginia as the permanent
seat of the government.

In correcting and completing the en-
graver's copy, *Ellicot^t introduced no ap-
preciable changes. The most important
alterations, which the President instructed
him to make, were in the names and
designations of city streets and the num-
bering of city blocks. East and west
streets designated by letters, starting from
East Capitol Street and the center of the
Mall, extended to Florida Avenue on the
north and to the con^f^luence of the Poto-
mac and *Anacostia Rivers on the south,
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representing the northern and southern
limits of the street plan. The streets run-
ning north and south were identified
numerically starting with 1st Street and
numbered consecutively eastward and
westward from North Capitol and South
Capitol Streets. The avenues were named
for the 13 original states.

Three weeks elapsed from the time
*Ellicott started the corrections until the
plan was completed for submission to the
engravers. The speed with which *Ellicott
prepared the plan for the engravers and
the similarity of the engraved map to
*L'Enfant's manuscript clearly indicate
that *Ellicott did not devise any new
scheme, but filled in some of the details
lacking in *L'Enfant^'s drawing.

As a reward for completing the first
official plan^, the Commissioners of the

City of Washington presented *Ellicott
with a pair of silver cups. Only a few
months later, *Ellicott—like L'Enfant be-
fore him—was at odds with the Com-
missioners and withdrew entirely from
the historic project. The Commissioners
then attempted to discredit him in a
highly critical letter to President Wash-
ington, dated March 23, 1794.

Two engraver's copies of the original
manuscript were prepared by *Ellicott; the
first was sent to Boston for engraving and
the second to an engraving firm in Phila-
delphia. Proofs from the Boston plate,
received in Philadelphia in July 1792^,^
revealed that this plate did not show
depths in the Potomac River and the
Eastern Branch. At the request of Secre-
tary of State Thomas Je^f^ferson, depth
soundings were added to the Philadelphia

^The m^ajor d^if^f^er^en^c^e^s b^etw^e^en *^Ellicott's p l̂̂ an
(le^ft) an^d th^e s^a^me area of the city today
(right) ^are the eli^minatio^n o^f ̂ T^i^b^er Creek ̂ and
the creation *n! Potom^ac P^ar^k b^y r^eclai^min^g^
land from the river.

engr^aving. This plate was regarded as
the authoritative scheme of the city.

The major di^f^ference between the origi-
nal plan of Washington and the same
area of the city today lies in the south-
western portion. There, Tiber Creek has
been eliminated, and Potomac Park and
the Tidal Basin area created by reclaim-
ing land from the Potomac River.

The original copperplate, engraved by
*Thackara and *Vallance of Philadelphia
in 1792, is now in the possession of
*ESSA's Coast and Geodetic Surv^ey.
Lithographic reproductions of this early
map of the Federal City are available at
nominal cost. ^D
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Native Alaskans train for
technical careers in the

*weaTHer
Bureau's
*^prormer
SCHOOL

BY FORREST D. *PAXTO^N
Weather Bureau Forecast Center, Anchorage, Alaska

Photos by *R. Zander

• *f the wind is driving snow or rain against the
I instruments in the shelter, one must be careful to
*^| ensure accurate readings by seeing that the dry bulb

thermometer is dry; that one's body heat does not affect
the instruments *. *. *."

The speaker was instructor Charles *O. Baker, ex-
plaining the fine points of reading thermometers under
Alaskan weather conditions.

His audience was 18 Alaskan native men, learning
basic weather observing techniques in an embryo project
of great potential importance to native life in Alaska.

Once, the Aleut in the islands of the Bering Sea had
little opportunity for a job as an electronics technician
or a communications specialist. An Athapascan Indian
at Canyon Village on the Porcupine River may never have
seen a thermometer, much less read one.

Now, in a program pioneered by the ̂ Weather Bureau
Alaska Region, such men are being trained for work at
Bureau field stations. For about 18 months, native classes
have been instructed in such technically oriented subjects
as the care and maintenance of meteorological instru-
ments, keeping *climatological records, and the working
routine of a meteorological technician.

After successfully completing the course and passing
competitive Civil Service examinations, the newly trained
men are assigned to Alaskan stations as near as possible
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to their homes or the locations they show preference for.
The Weather Bureau project—and similar ones be-

ing considered by other Federal agencies—may have a
tremendous impact on the state^'s economy. Alaska^'s native
population is among the nation's poorest paid and most
ill-housed. The average annual income for a working man
living in an outlying village is $800.

A 25-year-old trained in the Bureau's new program
can be expected to earn at least $200,000 during his
working career. Moreover, statisticians estimate that the
native dollar turns over seven or eight times in an Alaskan
village. Thus the man who accumulates lifetime wages of
about $200,000 would have the e^f^fect of adding $1,500,-
000 to his community's economy during his career!

For itself, the Weather Bureau hopes to create a
stable nucleus of trained technicians, and thereby reduce
the number of costly transfers to and from other parts of
the United States. For a family of four, the cost to the
Bureau of such a transfer averages nearly $8000.

Alaska may never produce an Aleut, Indian, or
Eskimo who will become Director of the Weather Bureau.
But the state affords a natural meteorological laboratory
for the scientist. Someday, one of the screaming storms
whirling out of the North Pacific may trigger the curiosity
of a new *Wexler or a ̂ f^ledgling *Rossby to develop a whole
^new concept of meteorology. ^D

^7. Ala^s^kan students at work in th^e^
classroom, Anchor^age ̂ F^ederal Building.
2. Daniel *Snyder practic^e^s reading a
rain ga^ge. 3. Former trainee ^Jo^se^p^h^
Ale^xis worked at Alaskan stations and
is now a U.S. Nav^y weatherm^an.
4. Roger Nicholas (right) learn^s the
duties of an aviation ̂ for^ecaste^r from
Cordon *Kilday (center). 5. A test in

re^ading instruments to tenths of units.
6. Anchorage ̂ MIC *C. Philip ^We^be^r^
e^xplains s^atellite pictu^res to Daniel
*Cooden. 7. Instructor Ch^arle^s *O. Baker
gives a lesson in estimatin^g cloud
cover. 8. Author's sketch of an Alaskan
^vill̂ age. Alask^a's native population is
among the nation's poorest paid and
mo^st ill-housed.



A s^tory behind the story—

THE WEATHER
AND APOLLO 7

BY KENNETH M. *NAGLER
Chief^, Space Operations Support Division
Weather Bureau
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7. ̂ T^he Apollo 7 capsule was ̂ carried into
o^rbi^t ^fro^m Cape ̂ Ke^nne^d^y on Oc^to^be^r 77 ^by
t^he *224-loot-hig^h Sa^turn ^sp^ace ^vehicle. 2.
The ̂ astronauts—le^ft to right^, *Dónn *F. *Eisele,
comman^d modul^e pilot; Waite^r *M. *Sc^hirra,
Ir., commander; and Walt^er Cunning^ham,
l^unar module pilot—orbited the earth more
than ^163 times in l^ess than 7^7 ̂ da^ys. 3.
Richard *K. *Siler *(lelt), meteorologist in
charge of the *Spaceflight ̂ Meteorology
Cro^up's Houston Section, brie^fed the staff
in the Mission Operations Control ^Room
during the Apollo 7 flight. At the beginning
o^f each new shift, the Houston
meteorologists briefed the control room sta^ff
on any possible weather which mi^ght a^f^fect
^a l̂ anding. 4. The Apollo 7 crew obtained
*^^^—^nmber of ̂ excellent, useful color

*hs of the earth's cloud sy^stems,
of Hurricane ̂ Glad^ys, taken

^; a^bo^ut 750 miles west
et^a^/^I^s of a tropic^al

*^'^a^l^l^o^r^n^s ^are *c^/^o^ar^cr *t/i.^m i^n

*l^"he nation's third manned *sp^aceflight pro-
gram—Apollo—is under way. Its goal:
a landing on the moon

Now as before, weather will play a vital
role in the success of the mission. Primary
weather support, funded by the National
Aeronautics and Space Administration's
Office of Manned Space Flight, will be pro-
vided by the Weather Bureau^'s *Spaceflight
Meteorology Group in Houston, Texas,
headed by Alan Sanderson. The group is a
branch of the Weather Bureau's Space
Operations Support Division.*

The first manned Apollo flight carried
Astronauts Walter *M. *Schirra, Jr., *Donn *F.
*Eisele, and Walter Cunningham on a his-
toric earth-orbiting flight of nearly 11 days.
This is the story of the Weather Bureau's
support to Apollo 7.

The role of weather in this flight really
started years before when the possible
weather for launch, reentry, and landing
had to be studied to determine what condi-
tions might be encountered and how the

* ^See "ESSA'*s Space ^W^eath^erman," ES^SA
^W^orld, ̂ A^pril 1^967.

spacecraft should be designed to withstand
them. The *Spaceflight Meteorolo^gy Group
*(SMG), NASA meteorologists, and ^NASA
contractor staf^fs contributed to the meteor-
ology affecting the design of the spacecraft
and the rocket engin^es which propel it.
Once the basic design of the Apollo space
vehicle was established the meteorologists,
largely the Weather Bureau group, assisted
in planning the actual missions.

Many questions had to be answered:
What is the likelihood in each month of

the year of the low-level winds being too
strong for the launch?

What are the chances of the winds' caus-
ing the spacecraft to come down on land in
the event of a very early termination of the
flight?

Where should the many aiming points be
located to fit the mission best, with good
chances for acceptable weather?

Besides the background studies which
aided in the design and operational plan-
ning, some special studies were made to
help the *SMG forecasters in predicting
weather critical to the mission.

The *SMG staff (with James Cox of the
Suitland Section as coordinator) also helped
in preparing the weather section of the
Apollo Program Support Requirements
Document. This section covers the forecasts
needed from the *SMG, the special observa-
tions needed for *SMG use, plus various
other NASA and Department of Defense
observational requirements.

The operational support to Apollo 7
really began while it was being assembled
at Launch Complex 34 at the Kennedy
Space Center. (The Saturn V vehicles, such
as Apollo 8, are assembled in the gigantic
Vehicle Assembly Building and then moved
in a vertical position to their launch com-
plexes—with excessive winds or lightning
of great concern during the move.)

Forecasting for the Launch Complex was
handled by the *SMG Cape Kennedy Sec-
tion under Ernest Amman—with some
guidance from *J. *R. *Gulick's Miami Section,
which is co-located with the National Hurri-
cane Center. As part of the weather service
at the Kennedy Space Center a continuous
weather watch was maintained, to be on

con^ti^nued
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the alert for any local weather changes
which might affect the spacecraf^t or the men
working on it.

As the launch approached, the other Sec-
tions of the *SMG were also busily planning.
The Houston Section, with Richard *Siler in
charge, spearheaded the detailed scheduling
as to just what forecasts would have to be
made, by which *SMG Section, and at what
times throughout the mission.

The forecasts required were not confined
to just one for the launch and one for the
l^anding. Consistent with the general concern
for safety in the program, many landing
areas were selected for possible emergency
use. For the most part, each revolution had
one primary target point which would o^f^fer
the best chances for prompt pickup in case
there had to be a landing on fairly short
notice, and each revolution also had an
alternate target point, in case there was not
time to reach the ̂ FTP. These landing points
were all selected by the Manned Spacecraft
Center's Landing and Recovery Division
(with weather guidance) well in advance of
the flight, but were subject to change dur-
ing the mission if weather conditions were
not expected to be satisfactory.

St^arting a week before the sched^uled
launch d^ate the .^Suitland Section, headed by
Richard *Brintzenhofe, prepared surface
we^ather analyses each day covering the
world from about 50° north to 50° south
lat i tu^de.

In preparing these maps, all available
guidance m^ateri^al from the National Mete-

*orological Center was used, plus additiona^l^
information received via facsimile from the
Miami Section. The analysis for the remain-
ing tropical portions of the Northern Hemi-
sphere and for the Southern Hemisphere
was prepared by the Suitland meteorolo-
gists—*Brintzenhofe, Cox, and James Wil-
liams—augmented by Walton *Follansbee of
*NESC and Graden *Harger of the Space
Operations Support Division office. Heav^y^
reliance was place^d on *NESC products in
much of the area of concern.

Copies of the nearly global map were sent
to the *SMG Sections at the Kennedy Space
Center and the Manned Spacecraft Center
by the *SMG voice-facsimile line. A copy of
the 0000 GMT map was posted each day
in the astronauts' of^f^ice so that they could
get a feel for the type of weather systems
over which they would be flying.

Starting five days before the launch date,
daily forecasts were given for the launch
area and for selected landing points in the
event of an early termination. The launch
and Atlantic area forecasts were prepared
by the Miami Section forecasters, *Gulick
^and Charles Neumann, au^gmented for part
^of the mission by a former *SMG member,
John Hope, now a hurricane specialist at
the National Hurricane Center. (After the
launch the staff was also augmented by
James Nicholson of the Cape Kennedy Sec-
tion.)

One weather condition of concern in the
launch area is a strong low-level onshore
wind, which could cause a ̂ f^light that was

terminated before or just after lift-off to
have a landing on land with strong winds.
The spacecraft would be most affected by
the wind speed at about the parachute level,
some 150 feet above ground at impact.
Winds at that level of more than about ̂ 21
knots were considered risky.

While the Miami Section provided the
principal guidance for the launch forecast,
as the launch approached the Cape Ken-
nedy meteorologists, Amman, Nicholson,
and Kenneth Seal, gave a number of in-
formal briefings and contributed substan-
tially to the forecasts.

The fact that weather predictions are not
always correct is recognized by two classes
of people: meteorologists and non-meteor-
ologists; and the earlier forecasts for the
wind at Cape Kennedy were of the incor-
rect variety.

Although considerably lighter winds had
been predicted right up to the evening prior
to the launch, winds of 18 knots at the
normal (30-foot) level and mostly 19 to 20
knots near the 150-foot level occurred
throughout much of the launch day, Octo-
ber 11. These were acceptable and the other
launch and emergency landing area condi-
tions were good. Nevertheless, it was rather
frightening to have weather predicted to be
acceptable turn out to be so close to the un-
acceptable.

During the night before and the morning
of the launch, the *KSC meteorologists did
continue to predict the acceptable condi-
tions in a number of inform^al briefing^s.

*SMG Representative, Oliver A. *Gorden, Jr.,
and John *Mukai of *WBAS, Honolulu, who
assisted in the Apollo Mission support.
Forecasts for aiming points in the rest of
the world were made by the Suitland Sec-
tion.

Althoug^h other weather charts were sent
from Miami and Suitland to Houston, the
primary briefing map was the "strip chart,"
a sample of which accompanies this article.
This chart was prepared at the Suitland
Section three times a day, with help in the
Atlantic from Miam^i and, via telephone
discussion, with help in the Pacific from
Honolulu. The facsimile copies of the strip
charts were traced in Houston and smooth
charts, in color, given to the flight director
and the mission director.

At the beginning of each new shift, the
oncoming flight director was given a thor-
ough briefing on any possible weather which
might af^fect a landing during his period of
responsibility. Sanderson, *Siler, and Roger
Carter were each responsible for briefing
one of the shifts.

One responsibility of the Group was fore-
casting for the scientific experiments which
involved viewing the earth and its clouds.
One experiment concerned terrain photogra-
phy and one, weather photography. Stanley
*D. Soûles, *NESC, and I were the *coexperi-
*menters on the latter effort. There was also
an effort to test a backup navigation system
which involved obtaining fixes from the
spacecraft on known features on land, and
hence required nearly cloud-free skies at

Another activity just prior to launch was
the preparation of a simplified weather
chart for the flight crew to take with them
in space, so that during the early part of
their mission they could have an idea of the
weather systems over which they were orbit-
ing.

The launch occurred only two minutes
and 45 seconds later than the originally
scheduled time. The inclination (the latitude,
north and south) reached by the spacecraft
was 31.6 degrees, and, through several in-
flight maneuvers, the orbital altitude varied
between 89 and 245 nautical miles.

After the launch, I left the Kennedy
Space Center and went to the M^anned
Spacecraft Center to parti^cipate in some of
the weather support activities there, since
that is where the *spaceflight mission is con-
trolled.

Actually starting somewhat before the
actual launch and continuing un t i l the re-
covery, the *SMG had a very active analysis,
forecasting, and briefing schedule. For the
two potential landing points selected for
each revolution, forecasts were made some
24 hours in advance and updated later if
necessary. The primary target points were
generally in four geographical areas: the
west Atlantic, the east Atlantic, the west
Pacific, and the mid-Pacific. Sometimes they
were far from those areas.

The aiming points in the tropical North
Atlantic were the responsibility of the
Miami Section; those in the north Pacific
were the responsibility of the Honolulu

con^tinue^d

Surface Pro^gnosis
V.T. *0800Z 21
October 1968
The "^strip char^t" above was valid for Apollo
7 orbits 144 through ̂ 150 on Octob^er 27.
^T^he^se schematic prognostic maps were
pr^ep^are^d three times each day throu^ghout
th^e ̂ mis^sion. ̂ They were used in brie^fin^g^
mission officials and served ̂ as a quick
i^ndic^ator of undesirable weather likely
anywhere along the track, ready for use if
a decision h^ad to b^e m^ade to bring the
spacecraft down on short notice. Although
not shown on ^this map^, the ground tracks
of the revolutions for which each strip
chart was valid were tr^aced on the ^m^aps
before ̂ th^ey were distributed in Houston.
Besides conventional weather symbols for
fronts, highs, lows, and tropical storms,
some specialized symbolis^m i^s used on the
chart. The *ladderlike line just north of th^e^
Equator represents the intertropical
convergence zone. The areas enclosed in
scalloped lines were predicted to have
greater than nor^mal shower activity, cloud
c^eilings below 7^500 ̂ f^ee^t, or visibility less
than th^ree miles. The smooth solid lines
enclose areas with forecast ^wind over 2^5^
knots or seas over 8 feet in height. The
do^tted lines enclose areas where winds were
e^xpect^ed to e^xceed 30 knots and seas to be
over ^72 fe^et.
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those points. I concentrated on the fore-
casting for these experiments.

Because of other activities and the limita-
tion^s in film and fuel for reorienting the
spacecr^aft, there ^was no need for the selec-
tion of a great many meteorological targets;
hut information on such major weather fea-
ture^s as tropical storms was relayed to the
crew. Based on previous briefings, the crew
was generally aware of what was desired
and obt^ained a number of e^xcellent, useful
color photographs of the earth's cloud sys-
tems. Pictures of Hurricane Gladys are
p^articularly interesting, showing the storm's
clouds and circulation in remarkable detail.

Throughout the nearly 11 -day flight the
preparation of analyses and prognostic
maps, forecasting for aiming points, and the
briefing of the NASA mission officials con-
tinued—mostly to be prepared for an emer-
gency landing which might possibly be
necessary, as was the case in the Gemini
VIII ̂ f^light of astronauts Neil Armstrong
and David Scott.

As the end of the mission approached,
the forecast for the planned landing about
^300 miles south of Bermuda became im-
portant. Here, as is generally the case^, the
forecast was a good one. Starting with an
80-hour forecast and with only minor modi-
fications, the prediction by the Miami Sec-
tion *^,called for the landing point to be in a

frontal zone, south of a cold front, with
scattered showers. Wind and wave condi-
tions were predicted to b^e well below the
*^25-knot and eight-foot categories which
migh^t be troublesome in the landing or re-
covery operations.

Confidence in the forecast during the last
day of the *spaceflight was increased by the
^f^inal two missions of the Air Force 53rd
Weather Reconnaissance Squadron on Octo-
ber 21st. Throughout the mission, there was
close coordination with both Air Force and
Navy me^teorologists to plan reconnaissance
missions and to get the observations back
promptly. Also, the forecasts for landing
points which involved Navy recovery forces
were coordinated with Navy meteorologists.

With moderately disturbed weather con-
ditions expected in and near the planned
landing area, the possibility of changing the
landing point was considered. Much better
weather was predicted for an aiming point
200 or 250 miles farther to the southeast—
out ahead of the frontal zone, but after con-
siderable discussion the mission officials
decided not to move the *end-of-mission
landing point. Although low clouds and
visibilities might hamper the search and res-
cue operations, the predicted weather in the
planned target area was considered accept-
able, and there was not su^f^f^icient reason to
^justify movement of the recovery forces.

The landing occurred with acceptable
winds and seas and with scattered showers
as expected. As one verification of the
latter, the astronauts were amply rained
upon while being hoisted from the space-
craft to the helicopter.

The principal role in the weather sup-
port to this *spaceflight fell to the meteorolo-
gists and meteorological technicians of the
*Spaceflight Meteorology Group, but a num-
ber of other activities contributed. In the
Weather Bureau, the routine products of the
National Meteorological Center and the
special assistance from the *NMC staff, and
from Communications Division personnel
stationed there, were helpful. The staffs at
the National Hurricane Center, Miami, and
at the Weather Bureau Airport Station,
Honolulu, assisted the *Spaceflight Meteor-
ology Group Sections in those localities. The
routine weather satellite products and spe-
cial assistance from the National Environ-
mental Satellite Center were very important
to the mission. Also, particularly in the
planning stage, the Group called on the En-
vironmental Data Service and on several of
the ESSA Research Laboratories for guid-
ance.

Thus, there were many in ESSA who
contributed to the successful weather sup-
port of the first manned Apollo space-
^f^light, ^a

(Left) An ̂ ESSA 7 view of Typhoon ^Gloria
over the western P^acific Ocean. This s^to^rm
pro^duce^d rough seas at one of the Apol̂ lo
tracking ̂ ships south of ^Japan. I^t also ^cau^sed
the aimin^g point^s for emergency landin^gs in
the we^stern Pacific to be moved to safer
areas. (Below) The morning sun reflects on
the Cul^t of Me^xico and the Atlantic Ocean,
in this photograph of the Florida peninsula
^t^a^ken from the Apollo 7 ̂ spacecraf^t at an
altitude of ̂ 122 n^autical ̂ miles. (^Ri^ght) A view
o^f the Apollo 7 ̂ recove^r^y operation.
Swimmers are attac^hing ̂ t^he flotation coll^ar
for ̂ added ̂ st^abili^ty and safety. Although there
were low clouds and scattered ̂ showers, as
predicted, winds and se^as were accep^t^able
for the landin^g and recovery.



ESSA Commissioned Corps Officer turns inventor—

HIS SPECIALTY:

Captain Huber^t W. Keith^, Jr.

*aptain Hubert *W. Keith, Jr.,
chief o^f the Coast and
Geodetic Survey's Ships Base

in Miami, Fla., spends his spare
time inventing articles ^for military
use. They bear such odd names as
GADGET, SAP, and *UBIQUE.

They may be odd, but they are
also timely, so much so that they
are being tried out in Vietnam and
by the British at their artillery
school in *Larkhill, England.

In recognition of his work, the
Army has bestowed upon him its
Commendation M^edal and the' So-
ciety of American Military Engi-
neers has awarded him its Colbert
Medal.

Keith received the Army award
for the wor^k he did while on a
tour of duty as the Coast Survey's
liaison o^fficer to the U.S. Army
Artillery at Fort Sill, *Okla., a post
he held before he was assigned to
Miami last February.

Keith's duties at Fort Sill were to
advise and assist the

Artillery on survey
matters. Part of

his advice

and assistance turned out to be the
development of simplified, short-
cut, or emergency procedures of
computation. While the accuracy
achieved with these procedures is
not equal to the standard survey
computations, they are within prac-
tical accuracy limits of artillery
work for the jobs they are to per-
form. They are also simple eno^ugh
to be tau^ght to non-survey person-
nel in minimum time, providing in-
formation when surveyors are not
available.

SAP was the first item developed
by Keith. SAP is Simplified

Azimuth of Polaris. This
*\ ̂ P^o^l^, is a quick (less than

two-minute)
method

of
computing
the true direction of Polaris, the
North Star. The outstanding feature
of this method is that it does not
require an *ephemeris, a book of
astronomical tables that has to be
replaced annually. Keith^'s system is
now being used by American, Brit-
ish, and Canadian artillery. It was
for this development that he re-
ceived the Colbert Medal.

Another invention concerned a
rectangular grid used by the Army
on its maps and refers all direc-

tions to *g^-rid north. Astronomic
and gyro oriented observations give
the direction of true north *^=nd this
has to be converted to *gr.J north
to b^e used. A Grid Convergence
Nomograph developed by Keith
gives this correction within 30
seconds, saving 10 to 15 minute's
of computation time.

Still another invention involved a
system being tried out by the Ar-
tillery to locate a point by flying
a helicopter over it. Two electronic
ground stations range to equip-
ment on the helicopter to locate
it, using a computer to determine
the position. Keith felt that if an
easy way were found to convert
the ^slope distances to horizontal
distances, the positions could be
plotted graphically, using standard
hydrographie plottin^g methods. His
slope correction slide rule, using
either vertical angles or the eleva-
tions of the helicopter and ground
stations, gives the answer so closely
that in all but extreme case^s the
error cannot be plotted on a 1:25,-
000 scale sheet. Thi^s slide rule is
also being considered for use with
the Laser Rangefinder now under-
going development.

GADGET was Keith's last devel-
opment before he left Fort Sill. It
stands for Graphical Azim^uth De-
vice, Generalized *Ephemeris Tables.
Fourteen of the GADGETS were
completed ^for testing a week be-
fore his departure.

GADGET is a graphical calculator
for determining direction using a
measured vertical angle to the sun
or to a ̂ st^ar. Usually, this is known

as an Azimuth by Altitude compu-
tation and takes about 30 min^ute^s^
to compute. GADGET wil^l furnish
the answer in two minutes or less.
The Generalized *Ephemeris Tables
are designed for ^simple rapid use
and can be used over a 20-year
period, rather than the one year of
the standard *ephemeris.

GADGET is currently undergoing
trials by both the. U.S. and British
Artillery. The British objected to
the name, however, because they
use the term bearing rather than
azimuth. So Keith coined *UBIQUE,
which stand^s for Universal Bearing
Indicator, Quic^k Use *Ephemeris. It
turned out to be a felicitous
choic^e^, for *UBIQUE is the motto of

the ̂ Royal Regiment
of Artil ler^y.

Keith w^as
graduated in
1945 from Georgia
Institute of Technology
with a degree in civil en-
gineering, enlisted the same ^-year
in the Army, and was commis-
sioned a second lieutenant the fol-
lowing year in the Corps of Engi-
neers. He served as a topographic
engineer in ̂ Japan and Korea from
1946 to 1947.

Keith began his career with the
Coast and Geodetic Survey in 1948
and has spent a good part of his
career aboard seven ESSA vessels.
He commanded the *USC^&GS ships
SCOTT, GIL^BERT, HODGSON, and
BOWIE.

Between tours of duty at sea, he
was chief of geodetic field parties
and headed an airborne magnetic
survey party to Alaska, Greenland,
Iceland, Puerto Rico, and several
Atlantic coast states. His other as-
signments included duty in the
Geophysics Division at the Coast
Survey's former headq^uarters in
Washington, *D.C.; at the Seattle
Ships Base; and as acting head of
the Anchorage field office in
Alaska.

He is a native of *Benning, *Ga.
His father was a regular Army of-
ficer and Keith as a boy lived in
China, the Panam^a Canal Zone,
and the states of Michigan, Mary-
land, Arkansas, and South Dakota.
Keith and his wife, the former Vir-
ginia Cox of *Decatur, *Ga., have
two children, Kenneth Wayne and
Joyce Lin.
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^Was^hington: ̂ a ̂ boiler *lacior^y—

BY *JOANN TEMPLE
ESSA Researc^h Laboratories

^I^f ou can hear the Pacific Ocean in Colorado. In *infrasound,
I that is. ^In fact, a lot of things inaudible to human ears can

be hear^d in *infrasound.
Nature is noisy. Thunder, howling winds, severe storms,

and tornadoes are easily identified by ear. But. below the audible
range, weather and many other phenomena in the natural en-
vironment make noise—noise that a group of ESSA Research
^Laboratory scientists is particularly interested in monitoring,
studyin^g, and ident i fy ing.

At *infrasonic frequencies too low to be heard, sounds of
substantial intensity are always present in the atmosphere. These
natura l sounds c^an be caused by many things including far dis-
tant tornadoes, volcanoes, clear air turbulence, earthquakes, and
magnetic storms.

Richard *^K. Cook, director of the Wave Propagation Labora-
tory's *Geoacoustics Program in W^ashington. D. *C.. defines infra-
sound as any sound wave with a frequency of oscillation less
than 15 hertz (cycles per second), the lowest sound audible to
the human ear. Waves with frequencies less than 1 hertz are of
p^ar t i cu la r interest because they can be propagated over thousands
of miles without s^ubstantial energy losses.

Sound waves from the epicenter of an earthquake, for
example, can be propagated for great distance^s; this occurred
at the time of the great Alaskan earthquake in 19^64. Moreover,
as the surface waves from an earthqu^ake spread out over the
earth, they radiate sound almost vertically upward into the

^5^* i
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atmosphere as they move. In *e^f^fect,\the vertical movements of
the earth's surface create sound waves in the atmosphere. This
sound can be measured thousands of miles from the center of
the quake. The 1964 Alaskan earthquake produced *infrasonic
waves in the atmosphere which were easily measured in the
Washington, D. *C., area. Unlike *seismological measurements of
earthquakes which give an indication of the earth's motion only
at the point where the seismometer is located, acoustical meas-
urements of sound pressure at a point gives the average move-
ment of the earth over a con^siderable area.

An^other class of *infrasonic waves is found in the atmos-
phere during magnetic storms. When a solar ̂ f^lare occurs, electro-
magnetic radiation reaches the earth almost immediately. An
ionized gas or plasma cloud sometimes arrives one or two days
after the flare. This cloud perturbs the magnetic field of the
earth, causing strong and erratic magnetic field variations known
as magnetic storms.

*Infrasonic waves from such storms are detectable. During
one of these storms, perhaps as much as 25 percent of the earth
is bathed in acoustic radiation indirectly caused by the sun. De-
tailed comparative studies of these acoustical radiations—to-
gether with associated magnetic, electromagnetic, auroral, and
other phenomena during magnetic storms—will improve the

^У
*E^RL scientists e^stimate that their stations ar^e ^documenting some ̂ WOO
separ^ate *infrasonic noî se sources each year. ̂ I^n their quest to identify
na^tural events in *in^frasound, they mus^t distin^guish *^manmade sources
a/so. ̂ Th^i^s striking *infrasonic signal obt^ained at Boulder w^as identî -^
fied as the e^xplosion of a powder ^f^ilant in C^arthage, ^Missouri

*.
understanding of the dynamic behavior of our atmospheric en-
vironment.

*ERL has two *infrasonic stations, one in Washington and one
in Boulder. These are part of a cooperating worldwide *infrasonic
network which includes eight such stations, each with its array
of microphones. There are six microphones at the Washington.
*D. *C., station. The Boulder station has four listening posts laid
out in a quasi-sq^uare some *3^'/2 to 7 miles apart.

*Vernon *Goerke operates the Boulder *infrasonics station. He
points out that frequently the Boulder station wil l detect an
event which Washington wi l l not hear. The reverse is true also,
depending on the nature of the event, winds aloft, and a number
of other physical parameters of the atmosphere.

"Sometimes you have to really pu^zzle over the source of
*infrasound. The Soviet Union's Cosmos 213, for example, was
a curious signal for a while," *Goerke says. "The *infrasound
peaked from all four of our microphones in such a way that
we knew the sound was arriving from a shock wave at a very
steep angle and therefore had to be above Boulder. We finally
pinned it down to the USSR's Cosmos 213 rocket body. On its
re-entry path through the atmosphere it passed 112 kilometers
over Boulder before finally getting low enough to burn up over
Brazil." Although such adventitious observations occur only

contin^ue^d

Tornadoes ^Thund^erstorms Ma^gnetic Storms
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^fac^h *infrasonic microphone has one
thous^and feet of pipe with a hun^dred
capill^ary inlets to reduce the effects of wind
noise. (Left^) Some e^x^amples of natur^al and
*manmade phenomena that can be d^etected
by *infrasonic ears at great distances from
the source.



С^а^г^у ^G^ree^ne *(leltì ^an^d D^r. ̂ fe^s^s^le M. Young study record-
ings of *inlr^asound obt^ained by mi^crophone^s in the W^a^s^h-
ingto^n a^r^r^ay.

^Extrem^ely sensiti^ve seismome^ters
d^e^veloped by t^he s^ta^f^f record tiny
earth movements. (Left) ^Mrs. Eliza-
beth *Hubbard calibrates the ^sensi^-^
tive cap^sule of one of the infra-
sonic microphone^s.

rarely, they nonetheless of^fer the possibility of making esti-
mates of the atmospheric density at the altitude where the satel-
lite is entering the atmosphere.

*Geoacoustics scientists make educated gue^sses from the
*squiggles their *infrasonic stations record. An educated guess
*Goerke is proud of is pinpointing a "probable volcano" on
August 12, 1966. This little-noticed volcanic eruption occurred
in *Mt. *Awu in Indonesia. From the *infrasonic data, *Goerke
estimated its location ^within ^200 miles and the time of occur-
rence within 19 minutes, before the eruption was reported pub-
licly in the ^United States.

The ESSA stations are designed to determine four *charac-
*teristcs of *infrasound—the amount of arriving sound pressure
and its waveform, the direction of approach of the sound wave,
the speed with which the sound is moving across the earth's
surface, and the period of oscillation of the wave.

Dr. Cook e^xplains that any sound wave causes pressure
changes as it travels through the atmosphere. *Infrasound from
natural origins usually has wavelengths longer than two miles^,^
and causes only very small pressure changes. In fact, *infrasonic
microphones must be able to detect pressure changes on the
order of one-tenth of a microbar, which is about one ten-mil-
lionth of the atmospheric pressure.

The *ERL scientists design equipment and techniques to
increase the sensitivity of their *"infrasonic ears." They have
also designed, and currently maintain, equipment capable of
producing minute, accurately known static differential pressures,
as well as dynamic pressures to frequencies lower than one cycle
every two hours.

The microphones, located at ground level in approximately
the same plane, are condenser-type microphones which generate
frequency-modulated voltages proportional to the sound pres-
sure on them. These voltages are then transmitted over tele-
phone wires or a radio data link directly to the laboratory where
they are demodulated^, amplified, and recorded in graphical form
and on magnetic tape. The direction of approach of the wave
and its velocity are determined by comparing the times when the
*infrasonic wave arrives at each of the microphones.

Wind flowing over buildings, trees, and hills can cause
tremen^dous pressure fluctuations, as anyone who has listened to
a ra t t l ing window on a windy day knows. Dr. Cook points out
that, at *infrasonic frequencies, screening out the pressure ^f^luctua-
tions caused by local wind turbulence and di^f^ferentiating them
from the pressure changes caused by *infrasound is a ^serious

problem. Local wind noise is minimized by connecting 1000
feet of pipe with 100 capillary inlets to each microphone's inlet
tube. The wind's pressures then are sufficiently averaged, be-
cause of random variation along the pipe, that they do not inter-
fere with the longer *infrasonic waves, which appear at all 100
inlets of the pipe without significant change.

Data from the several stations in the ESSA *infrasonic net-
work are used both to supplement and refine theories on the
propagation of sound, and to elucidate certain geophysical
phenomena. *Infrasonic waves can detect volcanic eruptions,
earthquakes, far distant tornadoes, and *meteoritic impacts. There
are also persistent *infrasonic waves which have not as yet been
identified with any known natural phenomena.

Continued research with the network holds even more
promise. For example, *infrasonic monitoring may be able to
measure the energy of impact from large meteorites. Even
now, *ESSA's *infrasonic stations are used in sonic boom studies.

*Infrasonic measurements have been successfully used to
track severe weather systems. A violent thunderstorm moving
over the Denver area on July 25, 1965, heralded its approach
at the Boulder station. Comparison of surface observations of the
storm and the *infrasound recorded in Boulder indicate that the
leading edge of the storm, probably also the region of maximum
*convective activity, created the *infrasound.

Recent studies suggest that some extremely long period
*infrasonic waves arise from vertical oscillations of the jet stream
at the tropopause. When these oscillations are strong enough,
they apparently give rise to clear air turbulence. Accurate
identification of clear air turbulence through *infrasound could
conceivably lead to a warning system that would enable pilots
to avoid these treacherous parts of the sky.

Complementing its work in *geoacoustics, the staff in Wash-
ington is also interested in seismic instrumentation for earth-
quake recording. They have made a detailed theoretical study of
*inertial *(weight-on-a-spring) seismometer-galvanometer combina-
tions. They designed a rugged short-period (0.8 cycle per sec-
ond) instrument capable of very high gain. These instruments
are used in quiet locations, to record earth motions as small as
20 atoms lined up in a row. They routinely record earthquakes
using four of these instruments scattered around the Washington
metropolitan area.

They find that the earth around Washington, like the atmos-
phere, is as noisy as a boiler factory, at frequencies fortunately
too low to be heard. *^П

26



The word "massage" has a semi-humor-
ous but very real meaning to the computer-
oriented meteorologists at the Weather
Bureau's National Meteorological Center.

A massaged forecast is one produced by
*NMC's computer and modified by a human
analyst—a blending of man and machine
skills which has produced progressively
better guidance forecast^s for use by Weather
Bureau field o^f^f^ices.

How much better? To determine the
effectiveness of numerical weather predic-
tion *(NWP), forecasts are compared with
the actual weather which occurs during the
period covered. This is called verification.
The accompanying graphs, based on these
verifications, indicate the extent of improve-
ments noted in *NMC products.

In order to bring out clearly the effect
of the computer, most of the statistics have
been broken down into three periods: *Pre-
*NWP corresponds to the time before com-
puter forecasts were available to *NMC
forecasters; April 1958 to May 1966 corre-
sponds to the time *NMC forecasters had
available as guidance the *barotropic and 3-
*level *baroclinic forecasts; and June 1966 to
February 1968 corresponds to the time the
forecasters had available as guidance the
*6-layer or primitive equation forecasts.

All of the verification statistics, with the
exception of upper-wind and temperature
forecasts, are products that result from a

At t^he N^ation^al ^Meteorological
cent^er ^men and mac^hines
wor^k tog^ether
^•

^th^e^
produc t̂

man-computer mix. In other words, *NMC
forecasters spent some time in attempting
to remove expected errors in the computer
forecasts, thereby improving the forecast
guidance received at field stations via fac-
simile and teletypewriter circuits. Verifica-
tions have shown that the forecaster is not
successful in improving computer-produced
upper-wind and temperature forecasts.

The steady improvement in sea level and
500 mill ibar (18,000 feet) forecasts has been

brought about by ̂ f^irst, the introduction of
computer forecasts and second, improve-
ments in computer forecast models. The
period of record begins in 1947 for the sea
level verifications and 1954 for the 500
mi l l ibar verifications.

The man-machine blend has produced
better guidance for precipitation forecast-
ing, too. At first glance, the dramatic jump
in the probability verification of 24-hour
predictions of precipitation amounts sug-
gests the in^f^luence of computer forecasts.
However, beginning in November 1960,
quantitative precipitation forecasts were
prepared by a specialized group of fore-
ca^sters at *NMC. In spite of changes in
compu^ter forecast models since 1960, the
verification figure has remained about the
^same lends credence to the conclusion that
human forecasters caused and maintain this
improvement—not ^the computer.

The change from the *^3-level *baroclinic
forecast model to the *6-layer *baroclinic
model at *NMC has resulted in improved
upper-wind and temperature forecasts which
are used for aviation flight planning. The
improvement is most dramatic for the tem-
perature forecasts.

Extended range forecasts of temperature
and precipitation have also shown an im-
proving tre^nd, which correlates with the be-
ginning of computer guidance forecasts and
with improvements in forecast models. *^П

30-HR. FO^RE^C^ASTS OF SE^A LEVEL PRESSURE *'*
A *^I^'r.^-NWP ^Fronts, Lows, Highs

— *P, ^A^pr *1'^l^b^-i *M.iy I^'l^l^/,
C *li^n^i^r *1%^I^H^"I; *^19^G^S

^S ̂ «I —
^W

C

i^l l
2^4 HR. FORECASTS OF PRECIPITATION *^;*^

A^MOU^NTS *l.OD I^NCH OR MORE

— *^д ̂ p,^,, *^N^WP
B *No^v *1^9^H^1^M! l ^W^S

^S ^м-

72 *HR. FORECASTS OF TEMPERATURE
-1961 *(FALD-19E8*^ï *6(1 *•

*•^S*•^b *50 *.
*^Q^)

*o *^40 *•*
*^o
*^W
*^C3^0^
*p
*^r^e *20

*^01^0 *—*
*^O

*0 *I
*JAN *1. *196^2

I
6^4

I
^'6^5

I
^'68

36^-HR. FORECAST OF WINDS AT 1^8.000' *'
A *^Cr^f *^N^WP

— В Apr *I'.l^W^M^.iv *I'.l^l^.^fi
С ̂ Jim.^- *r^i^l.^f^i^F.-h ̂ ЮГ^А

^5 ̂ 5^0 —
^W i ^ l l

^S ̂ О *^=^к

*^;^s^l
*^|^2^e^
*|^«^2
t̂ Ц .̂ ^О )̂

^S^i ^§ ;
^8^8^^
^0.^1^-^-D
^E *^ч> ̂ о

*^Ï^I^Î

24-HR WINDS ALOFT FORECASTS
(Aviation Flight Planning)

*^ALIiru^O^E ̂ 5000'
• I^I
18000' 30.000- 40,000^'

FIVE DAY FORECASTS OF PRECIPITATION
1947-68

^s
^U1̂ 1

JAN. I. 19^4^7
l *L^_^_^.^l. *^_J_

'^V ^'^57 '62
I *_ I

'^67

24-36 *HR. FO^RECASTS OF MEASURABLE *^z*^

PRECIPITATION
^A ̂ Pi^" *^NW^P *Prr^u^pi^l.^i^hoil *F^di^i-^c^.^i^sl'.

В *Nn^v *19^MO.^'^C 1^11,6
С *J.in *|%71^>^Ь *1%^8 С

U^!

*^°^2i

24-HR. TEMPER^ATURE FORECASTS
^^^^^1 (Aviati^on Flight
*^^^H Planning)

lili
1 Th^e Skill *{^%] fig^u^re is deriv^ed f^rom a scorin^g s^y^s^tem ^which mea^sures the ^accuracy ^m^

predictin^g se^a l^e^vel pressure gr^adients or ^5^00 *millb^ar pressu^r^e hei^ght gradient^s.
-^'The ^verificatio^n statis^tic is the probability of rec^eiving ^meas^urable precipitati^on once i^t^
has b^een forecas^t.

FIVE-DAY F^ORECASTS OF TEMPERATURE
^1947-68

*O *^,^t *—*
*ü *l^b

*^и

*m *—
*^00

^l

JAN. l 1^947 '52 '5^7 '^6^2 '67



Launc^h ^to^wing ^diver^s ove^r ̂ t^he ̂ su^mmit. Preparing to submerge to the *Cobb summit. Divers working ̂ from ̂ a sm^all t^ender.

*/^\s he had for many days, the master of the U.S. Fish
and Wildlife Service *M. V. JOHN N. *Совв searched
the seas around him for any indication of the schools
of tuna reported off the coast of Washington and
Oregon.

It was the first day of August 1950, and his last
logged position was a bit less than 300 miles off the
coast. His attention was drawn to the east by an
accumulation of sea birds on the horizon. Following
a fishermen's rule which associates sea birds and fish,
the *Совв turned to investigate.

Initially, the investigation was directed at the sea
surface, looking for the elusive tuna. Almost

PROBING
the *COBB

*SEAMOUNT
unnoticed, the echo-sounding equipment was
indicating a steady shoaling from the 1*500-fathom
depth it had measured when the birds were sighted.

The crew's subconscious attention to the echo
sounder changed to alert concern when the instrument
indicated that the bottom was only 50 fathoms deep
and still shoaling rapidly. No o^f^fshore shoal of this
magnitude had been reported in the area.

Only after determining that the minimum depth was
about 20 fathoms did the *Совв resume its search for
fish. Although it found no tuna, the *Совв had
discovered—and given its name to—one of the world's
unique *seamounts. continued

BY ^ROBERT *E. BURNS
Director^, Joint Océanographie Research Group
ESSA Research Laboratories

Explor^in^g (^he Co^b^o *Se^amoun^t
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*Cobb *Seam^ount, extinct vol-
cano located approximately 270
miles southwest of Seattle,
Washin^gton, rises almost two
miles above the sea bed to
within 108 feet of the surface.
It is separat^ed from the coast by
an *8500-foot-deep plain known
as the *Cascadia

CANADA
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North-Sou^th *^f^athogram o^f ^the *Cobb *Se^amount pinnacle.

Eighteen years later, with the nation
newly aware of its sta^ke in the oceans, *Cobb
*Seamount was to become the target of a
fascinating undersea project. That expedi-
tion, on which the author served as chief
scientist, produced new knowledge of an
area which may one day become a sub-
marine Gold Coast and which certainly will
go down in the annals of marine science
as a frontier.

*Seamounts are relatively isolated sub-
merged peaks which have a relief of more
than 500 fathoms above the surrounding sea
floor. They are generally steep-sided and
have comparatively small summit areas. Al-
most all true *seamounts are volcanic in
origin, and their form is quite comparable
to some of the more famous volcanic peaks,
such as Fujiyama, Rainier, and Vesuvius.
The total number of reported *seamounts is
now approaching two thousand, with dis-
coverie^s continuing as research and survey
ships move into new areas.

Although *seamounts are found in all the
world's oceans, scientific interest in them
dates only to the early *1940's, when H. *W.
Murray published his original description
of "Submarine Mountains in the Gulf of
Alaska." Murray's work was the outgrowth
of surveys made for many years by Coast
and Geodetic Survey ships between Seattle
and Alaska. As a result of this continuing
program, the Gulf of Alaska *seamounts are
the most completely described in the world.
Their names read like a roster of former
*C^&GS employees (Bowie, Campbell, *Eickel-
*berg, Gilbert, Heck, Pratt) ... or vessels
(PATHFINDER, SURVEYOR).

*Cobb *Seamount is only one of the many
that dot the sea ̂ f^loor in this portion of the

northeast Pacific, but it stands quite apart
from all the others in that its summit is
nearer the sea surface than any other known
oceanic *seamount. The summit depth of
most *seamounts is a few hundred fathoms.
*Cobb rises to within 20 fathoms of the sea
surface, where sunlight can support plant
life, and where the summit is affected by
the surface currents and subject to a scour-
ing action by the larger of the North Pacific
sea surface waves. These unique features,
together with its accessibility, excited inter-
est in the possibility of carrying out sig-
nificant research at the *seamount.

For more than a decade after its dis-
covery, the *seamount was visited periodically
by ships representing many organizations,
including the Coast and Geodetic Survey
(which conducted the original controlled
bathymétrie survey), the Fish and Wildlife
Service, and the University of Washington.
University scientists visited the area on sev-
eral occasions, investigating the geology and
biology of the *seamount itself, and conduct-
ing physical océanographie studies to evalu-
ate the effect of the *seamount on otherwise
"open ocean" conditions.

By the early *1960's, it was generally
recognized that *Cobb *Seamount offered a
unique site for océanographie research, and
the concept of using the *seamount as a site
for instrumented measurement was sug-
gested. The early part of the *1960's saw
^several initial efforts to obtain measure-
ments at the *seamount, ef^forts whose pri-
mary result was additional experience in the
problems of working under the dif^f^icult
conditions that prevailed.

By the summer of 1965, the summit area
had been reasonably well explored by means

of echo sounding, sampling, underwater
television, and underwater photography, as
well as by free divers.

Shortly after *ESSA's Joint Océanographie
Research Group was formed (July 1965),
the possibility of a joint research project at
*Cobb was discussed, and a *JORG proposal
was submitted to ESSA, outlining a three-
year e^ffort directed toward establishment of
a fixed instrumented mast at the *seamount.
Possible research tasks were proposed by
various groups at the University and at
*JORG, and an informal working group was
established. When a regionally generated
proposal to study *Cobb (Project SEA
USE) was sponsored by the Océanographie
Commission of Washington early in 1968,
the ESSA interest was maintained through
th^e *ESSA-University function of *JORG.

The *OCEANOGRAPHER departed Pacific
Marine Center on October 4, with several
specific objectives to be accomplished at
*Cobb.

The marine geophysical project of *JORG
was interested in obtaining a controlled
underway geophysical survey (bathymetry,
gravity, and magnetism) over the *seamount
and its immediate environs. There were still
inconsistencies and gaps in knowledge of
the detailed morphology and composition
of the summit, and these were to be exam-
ined in as much detail as time and position-
control permitted.

Some additional biological and geological
sampling was planned, as was a search for
Coast and Geodetic Survey sea-surface
wave recorders that had been placed on the
summit in February of 1967.

Since many of these objectives were of
specific interest to the local SEA USE *proj-
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*ect. the investigation was planned as a co-
operative one between ESSA and repre-
sentatives of SEA USE. The ESSA partici-
pation involved the *USC&GS^S *OCEAN-
*GRAPHER. her o^f^f^icers and crew, a^s well as
the Chief Scientist. SEA USE was repre-
sented by a diving group which included,
in addition to the sponsoring Virginia Mason
Research Center team, representatives of the
University of Washington, Honeywell, Inc.,
and a local structural engineering firm.
Thus, the cruise objectives were served by
members of Federal, State, industr ial , and
academic groups working on a project of
mutual interest.

Anyone familiar with wave conditions
and storms in the northeastern Pacific is
aware that October is not the most favorable
time of the year to attempt the wor^k pro-
posed, and the trip from Seattle to the sea-
mount confirmed it.

After a very rough ride which took about
twice the time it would have in better
weather, the *OCEANOGRAPHER approached
the *seamount in mid-afternoon on October
6th. Finding a feature as small as the sea-
mount is still a problem, in spite of the
*Loran-A which was available as a naviga-
tional aid. An initial search pattern—which
would put the ship on course over the sum-
mit—was started, but was interr^upted when
a particularly sharp-eyed lookout sighted a
buoy ahead. Several passes close to the buoy
in^dicated that it was Canadian and that it
marked the southeast corner of the summit
area of *Cobb.

Following some additional reconnaissance
to obtain a rough delineation of the summit
in relation to the existing buoy, the ship
placed its own marker buoy, which was to
be the point of reference for the initial
phases of the work. By this time, darkness
had fallen, and th^e ship left the summit
area to begin the underway geophysical
survey which was to take up the night hours
through the rest of the operation.

Next morning, the weather had abated
considerably, and a day of diving opera-

^lions and development of the detailed
bathymetry of the summit area was begun.
These daytime operations were to alternate
with the underway geophysical survey at
night, with return to the summit for more
diving in the morning. Although the under-
way nighttime operations were relatively
routine for the *OCEANOGRAPHER and went
very sm^oothly, the daytime operations were
all new to the ship. The smoothness with
which they were handled is an indication
of a degree of responsiveness that normally
might be expected only on ships that are
well-practiced in the problems of supporting
a comprehensive diving operation in the open
ocean ̂ several hundred miles from land.

With everything going well and even a
little better than planned, the ocean proved
again that it can be most uncooperative
about revealing its secrets. Just before noon,
with one group of divers working off of the
ship's launch, disaster struck the second
team which was working of^f the stern of the
anchored ship. Shortly after reaching the
bottom on an in i t ia l t r ip preceding an at-
tempt at obtaining oriented samples of the
rock, the divers were forced to 'bail out"
when their supply of surface-supplied gas
lost pressure.

Although both were quickly taken aboard,
one of them was in trouble because of an
extended period without air and a too-rapid
ascent from about 135 feet. The decom-
pression tank was ready for him, but there
was a period of uncertainty as to the seri-
ousness of the damage to the injured diver.
This prompted the ship's doctor to request
a move toward shore, so that additional help
could be obtained if the diver's condition
deteriorated.

After sinking the marker buoy to elimi-
nate a hazard to navigation, the *OCEAN-
*OGRAPHER abandoned station and headed
for Seattle. Treatment by the doctor aboard
was successful and, after a series of tests in
Seattle^, the diver was pronounced una^f^fected
by his experience.

Although the emergency caused the ex-

pedition to leave *Cobb wi th many planned
tasks incomplete or undon^e, th^e ^good for^-^
tune of a well-timed break in the seasonal
bad weather had permitted overall results
better than anticipated on the basis of the
climatology of the region.

The expedition to *Cobb *Seamount dem-
onstrated conclusively that not even the
*OCEANOGRAPHER can overcome the funda-
mental l imitation to detailed survey that is
imposed by the absence of a fixed and read-
ily recoverable base line at the summit of
the *seamount. Without this type of base
line, any future work at *Cobb will be forced
to spend too much time simply finding
where the ^ship (or a temporary reference
buoy) is located in relation to the summit.
Until such a base line can be established,
the new information that can be added to
past data by any new cruise will be dispro-
portionately small.

Of the specific major objectives of the
tr ip , more than a third of the underway
geophysical work was completed, and the
remainder will be carried out by the *OCEAN-
*OGRAPHER. Because of the lack of adequate
absolute positioning control, the investiga-
tion in detail of the summit's shape was less
than had been hoped. Although the plan to
have *OCEANOGRAPHER install a fixed acoustic
homing beacon had to be abandoned when
the operation was cut short, our present in-
formation about the summit is considerably
more comprehensive than before the trip.
Information which was obtained, however,
has filled in several gaps remaining from
past work, and resolved some of the ap-
parent contradictions concerning the shape
and composition of the top of the summit
area.

The summit top is remarkably flat (every-
where between 19 and 21 fathoms depth) ,
measures approximately 300 by 500 meters,
has a surface which resembles an aggregate
of coalescing and slightly rounded pillow-
lavas, is covered with a white algal growth,
and is clearly limited in area by an en-
circl ing scarp which plunges steeply to
depths of 25 to 30 fathoms.

This defines the limits of what must be
considered one of the most valuable pieces
of real estate in the ocean *. *. *. the place
where the proposed research mast and the
manned habitat will be placed. And pos-
sibly, the site of the first open-ocean re-
search and monitoring station in which man
will carry on his work from a habitat on the
sea ^f^loor. D

(L^ef^t) Th^e brok^en ba^se of Oregon .^S^t^a^t^e^
Univer^si^ty's TOTEM II, the remain^s *ol an
earlier e^xperiment in pla^cing an
in^strumented mast on *Cobb *Seamount.
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*ne daily statistic computed at Weather Bureau o^f^f^ices
hits every householder right in his *pocketbook.
That statistic i^s the degree day, a useful measure of

coldness devised by heating engineers early in the century.
They found that when the daily mean temperature is

6^5 ^degrees or higher most buildings require no ^heat to main-
tain an inside temperature of 70 degrees. The daily mean
temperature is obtained by adding together the high and low
temperatures reported for the day by the nearest Weather
Bureau o^f^f^ice, and dividing the total by two. Thus, if the high
is 70 degrees and the low 5^2 degrees, the daily mean tempera-
ture is 61 degrees (70 *+ 52 *= 122. 122/2 ^- 61).

Each degree of mean temperature below 65 is counted
as one degree day. When the mean temperature is 61, four
*degre.e days (65—61) have accum^ulated during the 24-hour
period.

For every degree day, more fuel is needed to maintain
a comfortable 70 degrees indoors. A day with a mean tem-
perature of 3^5 degrees—^30 degree days—would require
twice as much heating fuel as a day with a mean temperature
of 50—15 degree days.

Industry's rapid adoption of the degree-day system came
wi^th the increasing use of automatic heating systems during

the *1^930's. The high cost of storing oil and gas puts a pre-
mium on precise evaluation of fuel use rates and peak de-
mands, and on e^f^f^icient scheduling of deliveries.

So valuable has the degree-day concept become that
dai ly or monthly totals are routinely computed for all tem-
perature observing stations in the Weather Bureau's networ^k.

Daily figures are used by fuel companies in scheduling
deliveries. When Mr. Jones, for example, moves into a new
house, his oil supplier runs a short test to determine the
amount of fuel per degree day needed to keep the Joneses'
new home comfortable. If the heating system uses one gallon
of fuel for every 4.4 degree days, oil deliveries w i l l be sched-
uled to meet this b u r n i n g rate.

With gas or electric heat, a central dispatcher must en-
sure that consumption does not e^xceed the system's capacity.
Each system has a crit ical degree-day load^, which is related
to the local climate, peak demand costs, and other factors.
When dai ly degree days exceed the critical value, less essential
indus t r ia l activities may be curtailed. Such low-priority cus-
tomers pay a lower off-peak rate in exchange for their agree-
ment to shut down when degree days reach a certain level.

The economic impact of a cold spell can be enormous.
Fuel costs in a service area may easily total $5,000 to $10,000

^As ̂ deg^ree-^da^y totals mount, fuel
consumption incr^eases and more
deliveries must be sc^heduled. ^The hî gh
cost of storing oil and gas puts a
premium on precise ev^aluation of ̂ fuel
use rates and peak demands an^d on
ef^ficient scheduling of de l̂ive^ries. Large
fuel companies look ahead by converting
^the We^ather Bureau's forecasts of
ma^ximum and minimum temperatures
into degree-day estimates.



for each degree day. Therefore, large fuel companies loo^k^
ahead by converting the Weather Bureau's forecasts of maxi-
mum and m i n i m u m temperatures into degree-day estimate^s.
M^any industries hire private meteorologist^s, who refine
weather forecasts into predictions of hourly or pea^k degree-
day rates, trends, and changes, to suit their clients ' needs. In
recent years^, degree-day predictions have become a regular
feature of the Weather Bureau's 30-day outlook.

Professional heating engineers use degree-day statistics
for p^urposes that range from checking the e^f^f^iciency of large
heating plans to est imating how much more, or less, fuel
than normal is being burned. I n d i v i d u a l householders with a
mathematical bent can do the same.

To apply the degree-day concept to your own home,
keep a record of the accumulated degree days and of your
home fue l consumption for a week or two. Then divide the
amount of fue l used by the degree-day total during this
period, to find the amount of fue l per degree day required to
heat your home.

The resulting figure can be multiplied by the normal
yearly degree-day total for your loca^lity to estimate the
amount of fuel you will use for home heating in an average
winter.

The same method can be used to check on the e^f^f^iciency
of your home heating system, just as professional engineers
do with large heating plants. When you know the amount of
fuel per degree day normally required to heat your house,
it is easy to determine whether a sudden increase in fuel con-
sumption is due simply to colder weather, or whether your
furnace is not using fuel efficiently and needs adjustment.

Maps and tables of degree-day normals for each mont^h^
of the year are published by the Environmental Data Service.

The maps are useful only for broad general comparisons,
because temperatures, even in a small area, vary depending
on differences in altitude, exposure, prevailing wind, and
other circumstances.

From a map of mean annual total heating degree days,
it can be estimated that fuel consumption in central Wis-
consin (8000 degree days) would be roughly double that in
southern Ill inois (4000 degree days), and about four times
greater than that in south central Alabama (2000 degree
days). All of this is true only if bui lding construction and
living habits in these areas are similar. Since such factors are
not constant, these ratios must be modified by actual experi-
ence.

Tables of normal monthly and annual heating degree
days for U.S. cities provide a more accurate basis for com-
parison. The tables published by EDS show, for instance,
that Washington, *D. *C., has a total of 4224 degree days in
an average year, while Boston, Mass., accumulates 5634.
From this information, it can be calculated that a home in
Washington may be heated comfortably with three-quarters
of the fuel needed to heat a s imi lar home in Boston.

Degree-day comparisons within a single area are the
most accurate. For example, March fuel costs in the Midwest
average about 70 percent of those for January. In Chicago,
the coldest six months in order of decreasing coldness are
January, December, February, March, November, and April .

In a normal year, the degree-day total in Barrow Alaska,
climbs above twenty thousand. International F^alls, Minne-
sota, accumulates more than ten thousand. Key West, Florida,
has ^just over a hundred.

But wherever you live, your heating b i l l wi l l mount as
the degree days increase during the winter season. *^П

*HERBTHOM

не Puts the Degree
Da^y to work

*ESSA's "Mr. Degr^e^e D^ay" is
Herbert Thorn^, senior research ^fel-
low with the ^Environmental Data
Service. Over more than ^25 years,
he ha^s expanded the usefulness of
the degree-day concept by devel-
oping statistica^l methods for apply-
ing it to a wide range of needs. He
has won an American Meteorologi-
cal Society award 'for out^standing
contributions to the advancement
of applied meteorology."

The degre^e day was developed
and named in 1915 by Eugene *D.
*Milener, who noted that gas con-
su^mption increased with the num-
ber of degrees that the daily mean
temperature *fel^f below 64 degrees.
The generally accepted bas^e is now
65 degrees.

Mr. Thorn fir^st delv^ed into de^-^
gree days during World War II, at
the request of the Army Corps of
Engineers. Bec^ause transportation,
fuel, and manpower were at a
premium during wartime, the
C^orps was seeking a way o^f de-
termining adequate fuel suppli^es
and planning fuel delivery sched-
ules for 650 mi^litary installations
in the United States and Alaska.
Mr. Th^orn devised a f^ormula for
estimating fuel requirements, based
on the frequency distribution of
seasonal degree days. During the
first year of it^s use, the formula
saved several million doll^ars in
transportation co^sts alone.

Another wartime effort directed
by Mr. Th^orn was the develop-
m^ent ^of ^an annual degree-day map
for the O^ffice of Price Administra-
tion to use in allocating fuel to
different parts of the nation.

In the early *50's, he developed a
method for converting monthly
normal temperatures int^o degree-
^d^ay normals. Temperature nor-
mals do not have a direct correla-
tion with degree-day figures, be-
cause the temperature normals in-
clude days when the average tem-
perature exceeds 65 degrees, w^hil^e^
degree-day statist ics e^xclude them.

Later, he demon^str^at^ed that the
same method can be used to ^con^-^
vert mean temperatures to degree-
day bases lower than 65 degree^s.
Bases below ^65 ar^e ̂ n^e^ed^e^d to ^esli^-^
mate fuel consumption in special

buildings, such as w^arehouses,
where inside temperatures below
70 degrees are maintained.

A direct application of the de-
gree day was developed by ^Mr.
Thorn in 1961 for the Department
of Health, Education and W^elf^ar^e.
In setting standards of public as-
sistance, states include fuel for
heating as one of the major budget
items, along with food, clothing,
and shelter. Mr. Thorn and his sta^ff
prepared a set of tables for esti-
mating seasonal fuel con^sumption
in ^d^wellings of poor, average, and
best construction throughout the
United States.

In recent years the increasing use
of air conditioning, and the result-
ing load p^laced on electric power
^sy^ste^ms, created a need to apply
the degree-day concept to cooling.
Mr. Thorn thereupon reversed the
^usual procedure for computing de-
gree days and came up with a set
of equations for determining mean
monthly cooling degree days—that
is, degree days above 65 or any
other b^ase—from m^ean monthly
temperatures.

His newest study is an analysis of
the distribution ^of highest daily
heatin^g degree days. Heating gas
companies must pay a premium
price to their wh^oles^alers when
th^ey draw more than a certain
quantity of g^as in a single d^ay. In
a process called "peak shaving,"
the gas companies circumvent the
higher prices by manufacturing bu-
tane gas for distribution through
the system on days when the cut-
off point is likely to be exceeded.
To do this, the companies m^ust
build standby manufacturing plants.
The design of these supplementary
plants is a function of the possible
demand, which can be determined
from the frequency distribution of
highest daily heating degr^e^e days.

While the degree d^ay has
proved to be an exceptionally ver-
sati le t^ool, Mr. Thorn emphasizes
th^at it is useful only as a measure
of demand for fuel or electricity.
Bec^ause it is an average, it cannot
be applied to the design of houses
or of healing and ^cooling systems,
which must be built to accommo-
date the extremes. *^П



Busier than sa l̂mon swimming upstream *.*.

OUTGUESSING OLD MAN RIVER *̂ Ш
*^^*^»^w^* *^• *• *^^P

I BY CLARENCE *E. *VICROY
Weather Bureau

Office of Hydrology

Th^e b^arge'̂ s *^г^л^г^до *^r^f^op^en^c/^s on ̂ pr^e^dic^t^ed riv^er d^epth^s.

*cmem^h^c^r the brain teaser—if the
rungs on a rope l^a^dder h a n g i n ^ g from
the side of a barge are 1^8 inches

apart and the tide is r i s ing one inch every
14 min^utes, how long w i l l it take the water
to rise from one rung to the n^ext?

The answer is *o^hscured by irrelevant in-
formation.* but ^usually water inching up the
side of a barge is extremely relevant and a
Weather B^urea^u River Forecast Center is
involved in a *$600-an-inch decision.

One company whose fre ight- laden barges
ply the Ohio has calculated that the amount
of cargo it takes to make one of its vessels
set t le one inch in the water is worth $600
in f re ight charges. ^Economically, a capacity
load is ideal, but the barge may have to
pas^s over sand bars and other underwater
obstructions, so the exact stage of the river
at a number of points along the barge^'s
route must be known days before the load-
ing takes place. M u l t i p l y the *$600-an-inch
factor by a tow of several barges and the
money r iding on accurate river forecasts
for the 10 days it takes a barge to go from
New Orleans to Pittsbur^gh is considerable.

Flood forecasts and warnings g^et the
Ohio River Forecast Center at Cincinnati
in the news of ten enough—perhaps too

^* The barge and the rope lad^der would rise
w i t h the tide, of course, ^and the di^st^ance from
the w^ater ^surf^ace to the lad^der rung would
r^emain constant .

often for residents along the Ohio, *Wabash.
*Kanawha. *Scioto. Kentucky, and other riv-
ers and streams in the eight-state area served
by the Center. But hydrologie forecasting
covers a lot of ground between the headline-
^grabbing extremes of ^f^lood and drought.
This includes n a v i g a t i o n forecasts of river
stag^es, discharge and velocity forecasts for
water qual i ty management (amo^unt and
kind of dilution water available and travel
t i m e ) , and ice forecasts (due to the effect of
ice on n a v i g a t i o n and dissolved oxygen—a
factor necessary for municipal water supply
treatment) .

W h i l e the mission of providing hydrologie
forecasts and services is common to each
of the Weather Bureau's 12 River Forecast
Centers, selecting a typical one would be
like trying to pick a typical river. Each is
af^fected by unique features of geology, geog-
raphy, and meteorology. At the Ohio River
Forecast Center, however, *hydrologists face
a f^ul l spectrum of weather/river relation-
ships^; and the Cincinnati office provides a
good example of the operations of Weather
Bureau river and ̂ f^lood forecasting services
in general.

The Ohio River Forecast Center, headed
by Carl *M. *Relyea. has a ^long history of
public service. Activated in 1946^, the center
serves an area of 136,840 square miles of
the Ohio River Basin—from Wheeling, West
V i r g i n i a , to near *Paducah, Kentucky—a
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reach of nearly ^800 miles. A staf^f of seven
professional *hydrologists prepares and is-
sues river stage forecasts for approximately
140 key points along the Ohio River and
its tr ibutaries.

A go^od river forecaster is more than a
professionally competent *hydrologist. The
job demands an understanding of meteor-
ology, cl imatology, geology, and civi l engi-
neering. He also has to develop an intui^-^
tive feel for the land, water, and sky which
^can t u r n a meandering stream into a raging
torrent in a matter of hours. As the time for
a scheduled forecast approaches, he is busier
than a salmon swimming upstream.

Preparation of a river stage forecast en-
tails a tremendous amount of computation.
It requires knowledge of the soil moisture
condition—a vital feature in determining the
proportion of r a i n f a l l that w i l l run off the
ground into the river channel. The channel
capacity in all reaches must be known.
Measured rainfal l reports must be collected
from a great number of points so that an
*areal r a i n f a l l coverage can be computed.
Other equally important considerations are
vegetation conditions of the drainage area—
a factor which regulates the runo^ff volume
due to loss by interception and *evapotrans-
*piration and has large seasonal variation;
and the slope of the drainage area—a key to
the velocity and shape of a ̂ f^lood wave as it
travels downstream.

^N

Initially all of these computations were
performed by s l ide rule or adding machine
and required many man-hours of laborious
*hydrograph preparation. This manual work
included, in part, the adding of columns of
figures contained in a whole series of hy-
drologie tables^; for in order to forecast for
any given point on a river, data from all
upstream points must be considered. This
hydrologie arithmetic consumed hours of
the forecasters' time—time that meant less
advance warning. It is impossible to man-
ually process all data and check computa-
tions in the few hours available for timely
forecast preparation.

In 1948, an electronic flood routing ana-
log computer was placed in service at the
river forecast centers. This computer could
produce an outflow *hydrograph from the
upstream *hydrograph by proper adjustment
of electrical controls.

The analog computer gave way to a high-
speed digital computer as technology ad-
vanced, and the *hydrologists were relieved
of much of the tedious, time-consuming man-
ual work that was necessary to produce a
river forecast. The computer makes no
arithmetic mistakes^, and is impartial in han-
dl ing data and computations. It is now pos-
sible to use shorter final increments which
more closely approximate a mathematical
solution to the forecast problem.

The computer is programmed to accept

rainfall data, compute the runoff using
antecedent conditions stored in its memory,
convert this result into volume of flow in
the rivers, and pr int out the volume and
stage forecasts for large stretches of the
river in a matter of minutes. Based on the
known rainfall, the computer furnishes the
stage and flow of the river for selected
gaged points for six-hour intervals for a
period of five days or more. The computed
data is then reviewed by the *hydrologists
in the River Forecast Center for consistence
and validity. The definitive river forecasts
for the public are then issued.

Stored in the computer's ^"memory
banks" arc thousands of bits of information
concerning the past history of streams in the
Ohio River Valley and the relationships of
various combinations of precipitation^, melt-
ing snow^, and soil moisture conditions.
These relationships include the unit hydro-
graph ordina^les, rating tables, reservoir ca-
pacities, routing coefficients, and other fac-
tors related to stream flow. Temperature,
precipitation, and stream height observa-
tions taken at about 500 points are co^llected
from River Districts by Weather Bureau fa-
cilities at Indianapolis and *Evansville, In-
diana; Nashville, Tennessee; Louisville,
Kentucky; Cincinnati and Columbus, Ohio;
and *Huntington, West Virginia, and trans-
mitted to Cincinnati.

Still more information is received via

35

W^afe^r-cove^re^d ^river fron^t of *E^vansville,
Ind., dur în^g ̂ 1^9^37 flood. (L^eft) A co^mp^u^ter
^b^a^s ̂ brou^ght about rem^ar^kabl^e ch^an^ges in
^the opér^ation^s of the Ohio River ^Forec^ast
Center. Le^ft to right are M^r^s. ^Vi^vian *M.
*Moehlm^an, los^e A. B^u^i^!, Thoma^s I. ^Rowers,
Willia^m ̂ Wins^ton, and Thomas *^/. *^McPhillips.

special communications links from the Na-
tional Meteorological Center near Wash-
ington, *D.C., where satellite pictures, radar
observations, computer models of the at-
mosphere, and data from thousands of ob-
servation points around the world are com-
bined into up-to-date weather forecasts.

With such a ̂ f^lood of data, it is easy to
see why the Ohio River Forecast Center
prizes its computer. William *E. *Hiatt, the
Weather Bureau's Associate Director for
Hydrology, called the Cincinnati switch
from manual to computer techniques "the
most important advance in service for the
Ohio River Basin since the establishment
of the Center in 1946."

So the Weather Bureau *hydrologists at
the Ohio River Forecast Center (who are
even now eyeing the winter temperature and
precipitation patterns which will affect their
spring forecasts) have a new partner.

With a computer handling much of the
hydrologie bookkeeping, the Center'^s sta^f^f^
has been freed to work on ever-increasing
demands for timely and accurate river fore-
casts. The result is increased public service,
with the capability of providing a broader
spectrum of hydrologie forecasts for water
quality control, management of water re-
sources, and efficient, safe use of land and
property adjacent to the rivers. All of these
contribute directly to the economic growth
and well-being of the nation. *^П



n^ews *ВЕПТ
^U.^S. DEPARTMENT OF COMMERCE ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION

Twenty-One ESSA Employees Receive Gold ,̂ Silver
Medals For Outstandin^g Service To The Nation

The Department of Com-
merce conferred its highest
honors on 21 ESSA employees
at the 20th Annual Honor
Awards Program.

The Gold Medal—the De-
partment's highest a^ward— was
presented to Newton A. *Lieur-
*ance^, *ESSA's director of Avi-
ation Affairs; Captain Allen *L.
Powell, chief of the Coast Sur-
vey's Ship Construction Group;
Richard *C. *Kirby^, acting director
of *ERL^V Institute for Telecom-
munication Science^s; Thomas
*J. *Hickley, director of the Coast
Survey's Engineering Develop-
ment Laboratory; and Ernest *G.
Bice, meteorologist in charge of
the Weather Bureau's Browns-
ville, Tex., station.

Mr. *Lieurance was honored
for his major contributions to
the technology and administra-
tion of aviation weather services.
Captain Powell was recognized
for highly significant contribu-
tions and leadership in the de-
velopment of new concepts in
the superior de^sign of océano-
graphie and hydrographie ships
of exceptional advantage to the
^national océanographie pro-
gram. Mr. *^Kirby was cited for
exceptional service in the area of
telecommunications. Mr. Hick-
ley won the award for outstand-
ing contributions to the e^f^fec-
tiveness of Coast and Geodetic
Survey technical systems through
personal creativity and the guid-
ance of other employees, and

Seated left to ri^ght: Da^le *R. Ha^rris, Terrell *No^f^f^singer, Erne^st Bice,
*Capt. Al^le^n *L. Powell, Dr. Ro^bert *M. W^h^ite, ESSA Administrator;
^Newton A. *Lieurance, Ric^hard *C. *Kirby, Thomas *J. *Hick^ley.
Standin^g, C^harle^s *^M. Cro^uch, Char^les *G. *Knudsen, Burton *F.

Mr. Bice received the award for chief of the Agriculture and
outstanding leadership of the Forestry Section, Weather *Bu-
*Brownsville^, Texas, station under
the extreme emergency condi-
tions caused by Hurricane
*Beulah in September 1967.

The following received Silver
Medals in a ceremony at which
Secretary of Commerce C. *R.
Smith gave the principal ad-
dress :

Dr. Jame^s *K. An^geli, chief of
*ERL's Air Resources Trajectory
Laboratory.

Jame^s *R. *Neilon, chief of
*NMC's Information Processing
Branch.

Burton *F. Loveless, chief of
the Procurement and Supply
Management Branch, ESSA.

Dr. Terrell *L. *No^f^fsin^ger,

*reau.
Charle^s *G. *Knudsen, deputy

director of the Eastern Region,
Weather Bureau.

David *L. *Coveney, principal
assistant at the John *F. Kennedy
International Airport Weather
Bureau office.

Dale *R. Harris, meteorologist
in charge at Pomona, Calif.,
Weather Bureau.

Allen *D. Pearson, director of
the National Severe Storms
Forecast Center, Kansas City,
Weather Bureau.

Charles *M. Crouch, meteor-
ologist in charge at *Amarillo,
Tex., Weather Bureau.

Albert *^Whimpe^y, chief of the
Continued next pa^ge

Lo^veless, Allen *D. Pear^son, Harry *H. *Glahn, Jack *C. Pales, *J.
Glenn Dyer, Dou^glas *Christensen, Da^vid *L. *Coveney, James *R.
*Neilon, Banner */. ̂ Miller. Not ^pictured are James *K. An^geli, Er^nest
*E. Thomas, and Al^bert *Whimpey.
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all in the f̂ amily PERSONNEL NOTES

Dr. Donald P. *Martineau of the
O^ffice of Naval Research has been
appointed ESSA Deputy Assistant
Administrator for Plans and Pro-
grams. For the past four years, Dr.
*Martineau has been associated
with the Of^fice of Naval Research
océanographie programs, with ad-
ditional duties on the staff of the
*Oceanographer of the Navy. Dr.
*Martineau has a bachelor'^s degree
in physics from Clar^k University,
and received his master's and
doctorate in oceanography from
New York University.

Captain John *O. Phillip^s, former
commanding office of the *USC&-
*GSS *OCEANOCRAPHER, has a^s-
sumed the po^st of Coast Survey
Associate Director for Geodesy and
*Photogrammetry. *Capt. Phillips, a
25-year Coast Survey veteran, has
seen extensive sea duty since he
joined the agency in 1942, includ-
ing assignments on 11 ESSA ships
off the shores of the United States,
the British West Indies, and the
Philippines. A former commanding
officer of the PATHFINDER, and
chief of the Geodesy Division,
*Capt. Phillips was awarded the De-
partment of Commerce Gold
Medal in 1960.

Robert *H. *^Reece has been named
Special Assistant to the Weather
Bureau's Director of Executive and
Technical Services, replacing
George *C. Allen, who retired.

*Capt. Gerald *L. Short has been ap-
pointed to head the *C&GS Mid-
Continent Field Office, the Sur-
vey's largest field administrative

unit. *Capt. Short, a 28-year Coast
Survey veteran, assumed the Kansas
City post following the retirement
of *Capt. Edward *B. Brown. His
most recent positions have been as
chief of the Operations Division
at the Pacific Marine Center in
Seattle, Wash., and as command-
ing officer of the *USC&GSS PATH-
FINDER.
*Lt. Richard *J. *DeRycke is now com-
manding officer of the *USC&GSS
FERRE^I. *Lt. *DeRycke has been with
the Coast Survey since 1962, when
he joined the Commissioned Corps
following graduation from the
State University of New York Mari-
time College.

Donald *R. Baker^, senior research
*hydrologist^, now heads the newly
e^stablished Satellite Hydrology Pro-
gram of *NESC's Environmental
Sciences Group. Formerly with the
O^ffice of Hydrology's Research and
Development Laboratory, Mr. Baker
has done graduate work in physics
and recently completed a master's
degree program at Stanford Uni-
versity.

*Lt. *Cdr. *Darrell *W. Craw^ford has
been named chief of the Opera-
tions Division at the *C^&GS Mid-
Continent Field Office, Kansas City,
Mo. *Lt. *Cdr. Crawford joined the
Commissioned Corps in 1961 after
graduation from Ohio State Uni-
versity, and has recently completed
graduate studies in geodesy at Pur-
due University.

*Cdr. Richard *Houlder has become
chief of the Coast Survey's *Photo-
*grammetry Division, replacing *Capt.

*Sobieralski, who retired last No-
vember. *Cdr. *Houlder joined the
Coast Survey in 1952. He is a
graduate of Northeastern Univer-
sity, and has served as command-
ing officer of the *USC&GS Ship
LESTER JONES and aboard the
*BOWEN, PATHFINDER, and
*OCEANOGRAPHER.

^Jack *R. *Nunan, *WB Pacific Region
headquarters marine observations
specialist, recently became official
in charge of the *Truk *WB airport
station in the Trust Territory. Mr.
*Nunan, a former Navy weatherman,
entered the Bureau in 1952.

*Lt. *Cdr. Robert Ganse is the new
executive officer of the *USC&GSS
*McARTHUR, based at Honolulu,
Hawaii. *Lt. *Cdr. Ganse succeeded
*Lt. *Cdr. *Sigmund *R. *Petersen.

Marshall *E. *Soderberg, forecaster at
the Weather Bureau's Grand Rap-
ids^, Mich., office for the past seven
years, has been named head of the
station. Employed by the Bureau
for 27 years, Mr. *Soderberg's first
weather assignment was at Sioux
City, Iowa.

A. *L. ^Zimmerman has been ap-
pointed *hydrologist in charge of
the Salt Lake City River Forecast
Center. Mr. Zimmerman was pre-
viously assigned as agricultural and
marine services meteorologist in
the Bureau's Western Region head-
quarters.

Francisco *T. Perez, Jr., is now of-
ficial in charge of the *WB airport
station at Yap, Caroline Islands, in
the Pacific Trust Territory. Mr. *Pe-

*rez, who joined the Weather Bu-
reau in 1957, is the first *Guamanian
to hold a Weather Bureau *OIC po-
sition.

Howard *^E. *Hybskmann has assumed
the official in charge position at
the *Pocatello, Idaho, *WB airport
station. Mr. *Hybskmann has been
stationed at *Pocatello for the past
seven years as a forecaster-ob-
server.

*Ashby *E. Craft has been selected
official in charge of the *Allentown,
Pa., *WB airport station. Mr. Craft
joined the Bureau in 1945 after
serving three years in the Army.
Prior to his present appointment,
he was technician in charge of the
Nome, Alaska, *WB airport station.

*Lt. ̂ Joseph *W. *Dropp has been ap-
pointed Officer in Charge of the
Officer Training Section at Nor-
folk, with responsibility for con-
ducting and supervising the train-
ing classes for officers selected for
the ESSA Commissioned Corps. *Lt.
*Dropp joined ESSA in 1963, after
graduating from the State Uni-
versity of New York Maritime Col-
lege.

Leslie A. Warren, Jr., a 27-year
Weather Bureau employee, is the
new official in charge of the Salem,
*Oreg., *WB airport station. Mr.
Warren, who was most recently as-
signed at Billings, Mont., is a sec-
ond-generation Bureau employee,
whose father is a past Assistant
Regional Director and meteorolo-
gist in charge at Albuquerque, New
Мех.

(continued)
Archives Branch, Coast and
Geodetic Survey.

Douglas *H. *Christensen, elec-
tronics technician at the Browns-
ville, Tex., Weather Bureau sta-
tion.

*^J. Glenn D^yer, deputy chief
of the Overseas Operations Di-
vision, Weather Bureau.

Dr. Harry *R. *Glahn, chief of
the Objective Forecast Branch,
Systems Development Office,
Weather Bureau.

Ernest *E. Thoma^s, research
cartographer, Office of Hydrog-
raphy and Oceanography Re-
search Group, Coast and Geo-
detic Survey.

Jack *C. Pale^s, supervisory
physicist at *ERL's Air Resources
Laboratory, Las Vegas, *Nev.

Dr. Banner I. Mil^ler, Predic-
tion Development Branch of
*ERL's National Hurricane Re-
search Laboratory, Miami, Fla.

*USC&GSS EXPLORER To Aid *Disadvantaged Young Men
The *USC&GS Ship EXPLORER

has been transferred to the U.S.
Office of Education for use as a
floating classroom to train hard-
core unemployed for jobs in
oceanography.

The 219-foot, 1900-ton hy-
drographie survey vessel was de-
commissioned last January by
the Coast and Geodetic Survey
at its Atlantic Marine Center,
Norfolk, Va.

The Office of Education said
that *Ogden Technological Labo-
ratories, Inc., will establish the
curriculum and provide instruc-
tors for the $155,000 program.
The ship will be berthed at the
former Naval Gun Factory on
the *Anacostia River.

The program is aimed at
training 120 unemployed *disad-

*vantaged young men between
the ages of 16 and 22 from the
Washington area as océano-
graphie aids for positions in the
government and private indus-
try. This is believed to be the
first attempt to train the hard-
core unemployed in this field.
The 15-month program provides
for classes of 40 hours per week
lasting eight to ten weeks.

The 28-year-old EXPLORER
has given yeoman service to the
Coast and Geodetic Survey in
peace and war. She was built
in Hough ton, Wash. When
launched in 1939, she was the
largest and most modern of the
Coast Survey's ships.

The EXPLORER was *enroute to
Johnston Island in the Pacific
when Pearl Harbor was at-

tacked. She had just finished a
hydrographie and topographic
survey of the Midway Islands.
Unlike other Coast Survey ves-
sels, the EXPLORER remained
under Coast Survey jurisdiction
while working with the Navy,
w h i c h ins ta l led a r m a m e n t s
aboard her for protection
against enemy attack. The ship
repelled an attack by Japanese
planes near *Attu while conduct-
ing surveys in the Aleutian Is-
lands.

Thousands of Coast Survey
officers and men served aboard
the EXPLORER during her 28
years of service. About 60 of
them, including five former
captains of the ship, were pres-
ent when she was decommis-
sioned January 26.
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Golden *S^mo^k*ey A^wa^r^d Given to Fire
^Weather Service ^Meteorolo^gî sts

^Col^t^/^e^n *S^mo^key A^war^d ^of ^1^968 i^s acce^p^ted by Bill K^r^umm.
^Weat^her B^urea^u'^s ̂ w^e^s^t^er^n ̂ f^ire ̂ w^ea^ther coordi^nator, ^fro^m *E. P.
Cli^f^f. C^hief of t^h^e ^Fore^st Ser^vice (left^) an^d O^sai *Capp^s. pre^sid^e^nt
of th^e Nationa^l A^s^sociatio^n of State ^Forester^s. It i^s the na^tion's top
^for^es^t ̂ fire pre^vention a^ward.

The Weather Bureau's Fire
Weather Service has been given
the Golden *Smokey. the nation's
hi^ghest forest fire prevention
award.

Althou^gh the ^award has been
made 20 times, the Weather Bu-
reau is only the third Federal
agency to receive it.

Sponsored by the Advertising
Council Inc.. the National As-
sociation of State Foresters, and
the Department of Agriculture's
Forest Service, the 1968 award
recognizes outstanding service by
Fire Weather Service meteorolo-
gists at more than 50 stations, ac-
cording to Edward P. Cliff, Forest
Service Chief.

The gilded statuette of *Smokey
Bear, symbol of forest fire preven-
tion, was given for outstanding
^service in alerting the public to fire
^dan^ger. Mr. Cliff said the result
had been prevention of fires that
would have destroyed thousands
of acres of woodland.

WALTER LAMBERT^, GEODETIC LEADER^, DIES AT 89

*•^f
W a l t e r D a v i s

L a m b e r t , 89, of
Washington, an in-
ternational leader
in geodetic science
for more than half
a century, died Oc-
to^ber 27, 1968.

He attended Har-
v^ard University,

receiving a *B.A. degree in 1900,
and an *M.A. degree in 1901. He
was an instructor in mathematics
at Purdue University in 1901 and
1902. Then he tr^ansferred to the
University of Maine, where he was
an instr^uctor in mathematics and
astronomy from 1902 to 1904. He
was employed by the Coast and
Geodetic Survey in 1904 as a
mathematician. From 1907 to
1911, he was at the University of
Pennsylvania where he was a Har-
rison Fellow and taught mathe-
matics. He *reentered the Coast and
Geodetic Survey in 1911 and re-
mained un t i l 1949 when he retired,
except for the period of 1917-
1919, when he served as a First
^Lieutenant in the U.S. Army.

Following his retirement from
the Coast and Geodetic Survey,
Mr. Lambert served as a consult-
ant to the Department of Geodetic
Science at Ohio State University.
He continued his research, giving
guidance in the exten^sion of geo-
detic knowledge to include those
problems dealing with the external

gravitational field of the earth, this
being an essential part of missile
and satellite orbital studies.

He was a leading authori ty in
the study of earth tides. His in-
terest in astronomy included the
geodetic as^pects of that science
which concern the rotation of the
earth, the motion of the pole, *oc-
*culations and eclipses, and near-
earth satellite orbits. Many of his
publications relate to the gravita-
tion^al field of the earth and the
theoretical reduction of gravity
measurements to a common ref-
erence system. The mathematics of
the ellipsoid and the numerical
analysis of geodetic adjustments
are the subjects of much of his
work. There is no single part of
the science of geodesy to which he
di^d not ma^ke some significant con-
tr ibut ion .

Mr. Lambert was President of
the Section of Geodesy of the
American Geophysical Union from
1925 to 19^32; President, Philo-
sophical Society of Washington.
1930^; and Vice President, Wash-
ington Academy of Sciences. 1930.
He took a very active part in the
affairs of the International As-
sociation of Geodesy, serving as
the President from 1946 to 1951.

Many honors were bestowed
upon Lamb^ert. In 1949, he was
elected to the National Academy
of Scien^ces. In that s^ame year, he
received the Bowie Medal, the

highest award of the American
Geophysical Union. That year he
also received the Exceptional Serv-
ice Award of the Department of
Commerce.

Those who knew him wil l never
forget his willingness to help any
of the younger colleagues who
were interested in pursuing any
scientific problem, whether it re-
lated to geodesy or some other
branch of the physical sciences.

*NMC Is Transmitting
Computer-Produced
Ocean Wave Forecasts

Computer-produced ocean wave
forecasts are being transmitted
from the National Meteorological
Center for use in high seas weather
broadcasts and to alert coastal
forecaster^s to the possibility of
dangerous breakers and surf. The
new ocean wave forecasting pro-
gram began October 1.

Forecasts for 24 and 48 ho^urs
include significant height of wind
waves, swell, and combined, or
overall, wave height conditions.

The program, modeled on a
method used by the Navy Fleet
Numerical Weather Center in
Monterey, Calif., was developed in
the Techniques Development Lab-
oratory of the Weat^her Bureau's
Systems Development Office.

Anatomy of Waves
Studied by *LASIL
At Virginia Beach

The fascinating process chang-
ing the forms of ocean waves as
they move shoreward, break, and
surge has been studied by *ERL's
Land and Sea Interaction Labora-
tory.

The waves were filmed by a
^f^ixed camera on the Virginia
Beach Fishing Pier. Every morn-
ing, Dr. Robert Byrne and his as-
sociates set up a vertical lattice of
pipes perpendicular to the shore
near the pier^, providing a grid
against which the waves could be
^measured. The study was gen-
erally conducted between low and
high tides for about eight hours
each day. At the completion of
each day's work, the pipes were
dismantled.

The study will permit *LASIL to
develop mathematical equations
for predicting how high various
waves will rise on a sloping beach
or seawall.

The equations will aid engineers
concerned with shore protection
structures and will provide insight
into the mechanisms by which
sand is moved under different wave
condition^s.

ESSA Exhibits In
Nine Boat Shows

The ESSA story w i l l be pre-
sented to hundreds of thousands
of recreational and commercial
boatmen in 1969—thanks to boat
show managers in nine cities who
have donated exhibit space.

The exhibits, produced by
*ESSA's Graphics Branch, will des-
cribe the marine and weather
services of^fered to boating interests
by the Coast and Geodetic Survey
and the Weather Bureau. These
will include nautical charts, tide
tables, current tables, tidal current
charts, *VHF-FM radio weather,
and coastal display warning sys-
tems. Catalogs and descriptive l i t -
erature will be available to show-
goers.

Cities and dates for the shows
are as follows:

San Francisco (Cow Palace),
Jan. 10-19; New York City (Coli-
seum), Jan. *22-Feb. 2: Houston
(Astrodome Complex), Jan. 23-
28; Baltimore (Fif th Regiment
Armory). Feb. 1-9; Boston (War
Memorial Aud i to r ium) . Feb. 8-16^;^
Washington, D.C. *^(D.C. Armory).
Feb. 15-23; Miami (Miami Beach
Convention Hall), Feb. 21-26;
Chicago (International Amphithea-
ter), Mar. 2^1-30; and New Or-
leans (Rivergate A u d i t o r i ^ u m ) ,
Mar. *29-Apr. 6.

38



RESEARCHER CHRISTENED; RAINIER, *FAIRWEATHER COMMISSIONED
October was a notable month

for the Coast and Geodetic Sur-
vey, which saw one new vessel
christened and two others com-
missioned.

Commerce Secretary C. *R.
Smith delivered the principal ad-
dress as the *USC^&GSS RE-
S^EA^RCH^ER was christened on Oct.
5, in Toledo, Ohio. The ship, first
of a new cla^ss of compact scien-
tific s^urvey vessels, was christened
by Mrs. John *C. Bull of Alexan-
dria. Va., widow of Rear Ad-
miral John *C. B u l l . Matron of
honor was Mrs. John *C. Bul l , Jr..
of Baltimore. *Md.

The RESEARCH^ER, a 2800-ton
air-conditioned vessel, will be 278
feet lon^g and will have a normal
operating range of 13,000 naut ical
miles. She wil l have 4000 square
feet of enclosed laboratory ^space
and accommodations for 13 o^f^f^i-
cers, a crew of 54, and 18 men and
women scientists.

The new ship will be a modified,
s l i^gh t ly smaller version of the
Coast Survey's largest ves^sels, the
^30^3-foot, 3805-ton *USC&GSS
*OCE^ANOORAPHER and DISCOVERER.

She will be just as sophisticated,
however, equip^ped with the latest
electronic equipment, but more
economical to operate and still
capable of conducting the complete
range of marine research act ivi t ies .

Special features for océanogra-
phie surveys will include a large
underwater bow bulb to house

*^USC&GSS RE^SEARCH^E^R. ̂ (^Ri^ght^) S^ecretary of Co^mmerce
*C. *R. ^Smit^h wa^s ̂ pri^nci^pal speaker at chri^steni^n^g of *USC-
*^&GSS RESEARCHER. He i^s ̂ pict^u^re^d wi^t^h Mr^s. Joh^n *C.
Bull (center), widow o^f *A^dm. Bull, who chri^stened ̂ t^he ̂ ship,
and Mrs. John *C. B^ull Jr., matron of ̂ honor.

deep-finding transducer arrays; a
20-ton océanographie crane es-
pecially designed to launch and
retrieve small research ^submersi-
bles; a multi-station winch instru-
mentation system to provide ac-
curate and instantaneous informa-
tion throughout the ship on line-
out, speed, and tension for any
principal winch in operation; and
the latest navigational and weather
devices, including the cap^ability
to use satellite systems.

After completion, the RESEARCH-
ER will engage in océanographie
surveys in the Atlantic Ocean and
Gulf of Mexico. Her home port
will be Miami. Fla., site of *E^SSA's

Atlantic Océano^graphie Labora-
tories, but she will also operate out
of *ESSA's At lan t ic Marine Center
in Norfolk, Va.

A double commissioning cere-
mony was held Oct. 2 in Seattle
for the *USC&GSS *FAIRWE^ATHER
^and RAINIER, sister ships.

Princi^p^al ^sp^ea^ker wa^s Under
Secretary of Commerce Joseph
*W. *Bartlett. Among those ^sp^eak-
ing were Dr. John *W. *Townsend.
Jr., E^SSA Deputy Administrator;
Rear *Adm. Don A. Jones, Coast
and Geodetic Survey director; and
Rear *Adm. Norman *E. Taylor, di-
rector. Pacific Marine Center.

The ships were formally turned

over to *Cdr. John *B. *Watkins, Jr..
comm^anding officer of the FAIR-
W^EATHER, and *Cdr. Robert *E. Wil-
liams, who commands the RAINIER.

The *fo^ur-million-dollar ships
were constructed in Jacksonville,
Fla., and will operate in Alaskan
and west coast waters. The 231-
*foot, 1627-ton vessels are equipped
with the latest electronic, depth-re-
cording, and positioning equip-
ment. The ships will generally
chart U.S. coastal waters to help
provide safe navigation for com-
mercial shipping and recreational
boating. They are also equipped
for l imited océanographie survey-
ing of U.S. continental shelf areas.

^"Clou^ds^"^, New
ESSA Brochure^,^
Is Published

A new ESSA pamphlet contains
26 full-color cloud photographs,
and can be unfolded and posted as
a guide for *cloudwatchers in
schools or at home.

Titled "Clouds," the publication
describes the various cloud types
and the altitudes where they form,
and includes the symbols used on
ESSA Weather Bureau maps to in-
dicate cloud types.

"Meteorologists are *. *. *. profes-
sional watchers of clouds, reading
present and f^uture weather partly
from the development of different
cloud types," the pamphlet says,
and i l lustrates the professional
meteorologist's view of clouds as
seen by satellites and radar.

"At ESSA," the publication con-
cludes, "whether the vantage point
is a satellite or radar or the tr^ained
eye of a meteorologist, the em-
phasis is on using present knowl-
edge of clouds to provide vital
weather services; and on develop-

ing new knowledge of clouds as
part of an e^ffort to improve man's
understanding of the air ocean in
which he lives."

"Clouds" is for sale by the
Superintendent of Documents, U.S.
Government Print ing O^f^f^ice, Wash-
ington, *D.C. 20402, at 25 cents
per copy.

Submarine
Canyons Found
In Pacific

The *USC^&GSS *McARTHUR,
commanded by *Cdr. Ronald *L.
*Newsom, has reported the existence
of four submarine canyons beneath
the sea and hundreds of caves
along the shore foll^owing a recent
survey of the sea ^f^loor o^f^f the
north coas^t of *Molokai Island in
Hawaii. The largest cave e^xtended
200 feet inside the island and was
deep eno^ugh for the ship's 25-foot
l^aunch to navigate. The *MCARTHUR
also discovered a coral-encrusted
anchor ^believed to h^ave been from
the wreck of ^an old s^ailing vessel.

E^R L 's *Weickmann S t̂udies
Chilean Drought Problem

Dr. Helmut *K. *Weick^mann, di-
rector of *ERL's Atmospheric Phy-
sics and Chemistry Laboratory,
has returned from a mission de-
signed to help the Chilean gov-
ernment al leviate its acute drought
problem.

The government of Chile re-
que^sted the Agency for Interna-
tional Development to supply a
scientific ^advisor for a situation
which seriously affects many areas
of its economy. Dr. *Weickmann
was selected for the task.

Dr. *Weickmann reports tha t
there is great enthusiasm in Chile
for research-oriented *rainmaking
studies and, in fact, much work
is already underway. Dr. *Weick-
*mann studied three areas in north-
ern Chile—*Arica, *Antofagasta,
and the River *I.oa watershed—
and sever^al areas in central Chile.

^In *Arica, a *rainmaking project
called META is underway spon-
sored by the Chilean government.
In *Antofagasta, Project *Camman-

*chaca is designed to study the pos-
s ib i l i ty of collecting fog water. In
various neighboring mountain sites,
fine nylon screens are used to col-
lect these fog droplets and direct
them into a collection barrel. One
square meter of net collects about
five liters of fog water each day.
Since the mountains around this
port city are in fog some 200 days
a year, the collection of fog water
could be a significant addition to
the drinking water s^upply as there
is neither rain nor subterranean
water.

The River *Loa watershed is the
only major stream in northern
Chile. Since the clouds in spring
are usually *convective types whose
rain could be increased ar t i f ic ia l ly ,
Dr. *Weickmann estimated that
natural rainfall could be increased
by as much as 20 percent. The
drought in central Chile is another
problem, since the precipitation is
essentially *non-convective.
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2nd Floor, *SSMC3, *Е^Л^Э^С4
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