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The Second "S" in ESSA

^An Editorial
There were only seven million souls in the United States

when the Coast and Geodetic Survey was born in 1807. By
1870^, when the national weather service came into being^, we
were fewer than 40 million. Today, the Nation's population has
passed the 200 million mark — and ESSA serves them all.

The scope of our responsibility almost beggars the
imagination. It ranges from the sun to beneath the ocean floor.
Our people labor literally over the globe; our satellites traverse
the skies and our ships the seas.

ESSA gathers and issues information on the weather,
our rivers and oceans, the size and shape of the earth, the
seismic activity beneath it and the solar flares in the space
around it.

ESSA warns of the tornado, the hurricane, the flood, the
blizzard and other natural hazards, including the potential for
air pollution. We fashion the charts vital to the safety and effi-
ciency of marine and air navigation, and maintain the precise
geodetic control network essential to mapping and engineering.
ESSA has a great many more services, and is a national
depository of information about our physical environment.

Behind these front-line services, affecting everybody
from astronaut to housewife to *aquanaut, is *ESSA's research^,^
the stuff of which our tomorrows are made. In ESSA, science
and service are effectively joined. Each serves the other; both
serve the Nation.

In ESSA, we are the stewards of a vital public trust.
And in that trust, we take a singular satisfaction: what we do,
and how well we do it, matters to every American. In a world
where so much labor lacks real meaning, this makes us fortu-
nate indeed. *^D



Stratospheric secrets
are probed by the
rocket,

The
Weatherman^'s
Sky Eye
By Frederick *G. Finger and
Roderick *S. *Quiroz^*

^M *nly 20 miles up is a region whose
I meteorological mysteries are just

now beginning to be understoo^d.
Up to this level the radiosonde, a bal-

loon-borne instrument, gives dai ly m^e^as-
urements of temperature, pressure, and
wind over hundreds of locations around
the world.

Above about 100 miles, instruments
on weather satellites "look down." pro-
viding valuable data on the cloud cover
and temperature of the lower atmosphere:
and from observed changes in the orbits
of satellites the state of the atmosphere
at satellite altitudes can be deduced. But
in the great intervening region. 20 to 100
miles, the puzzle of atmospheric behavior
is hard to unravel.

For this region a time-honored device
—the rocket—is the principal means of
directly sounding the secrets of the at-
mosphere. The small "meteorologic^al"
rocket, in particular, has proven of great
value in gathering i n f o r m a t i o n to at least
200,000 feet (40 miles).

Rocket meas^urements, together with
data from high-alt i tude radiosondes, have
contributed greatly to our knowledge of
the weather of the stratosphere. Some of
the discoveries made possible with these
data are:

* (Fr^e^d^eric^k Fi^n^g^er ^is Ch^ie^f of th^e Natio^n^a^l^
^Meteoro^lo^gical Center's Upper Air
Branc^h. ̂ Ro^d^erick *Quiro^z is Senior R^e-
^s^e^a^r^ch *^M^et^c^o^ro^lo^yis^t.^)
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—The stratosphere above 60,000 feet at
times is marked by rapid wind an^d^
temperature changes, on a scale rarely
observed at the ground.

^—The polar area from 60,000 to 180,000
feet, altho^ugh colder in winter than the
more southern latitudes, is warmer in
summer.

—Warming events, whose triggering
mechanism remains a mystery, are
first seen in the upper stratosphere and
propagate downward with diminishing
size. They also appear to have a pro-
found effect on the concentration of
electrons in the ionosphere.

—The stratosphere^'s large-scale weather
systems intensify slowly with altitude.

—Jet stream winds often greater than
200 miles per hour are observed near
the top of the stratosphere.
These are only the more recent con-

tributions which rocket meteorology has
made to the weatherman's arsenal of in-
formation, with every indication that the
near future will find the rocket playing
an even more exciting role.

As a research instrument, it is not new.
Big rockets reaching heights greater than
^300,000 feet have been used to sound the
atmosphere since the *1940's. Much of
what we know concerning the chemical
composition and the detailed tem^perature
structure of the upper mésosphère and
lower thermosphère has resulted from
rocket experiments. Indeed, many
"firsts" in our knowledge of the atmos-
phere have been scored with rockets,
such as the extent of penetration into our
atmosphere of x-rays emitted from solar
flares, the sampling of dust layers in
the upper atmosphere, the presence of
tremendous wind shears just above the
*mesopause (about 260^,000 feet) , and the
discovery that the temperature at the
*mesopause in high latitudes may be as
much as 200^° F warmer in winter than
in summer!

Because of very high costs and compli-
cated data processing, it has not been
feasible to use big rockets on a routine
basis. Instead^, smaller instrumented
rockets have come into popular use. A
network of stations over North America
was established in 1959 by the Army,
Navy, Air Force and NASA. Since then,
several thousand observations have been
taken. The soundings provide detailed
measurements of the wind and tempera-
ture. Other important information such
as pressure and density may be derived
when the rocket data are merged with
data obtained from support radiosonde
observations. The combination of indi-
vidual radiosonde and *rocketsonde ob-
servations taken at nearly the same time

Small meteorolo^g^ical rocket bein^g^
la^unched at Wallops ̂ I^sland, Va. *St^yro-
*foam wed^ges (fallin^g a^wa^y) hel^p to
stabilize rocket during la^unch.

allows a vertical profile of the various
atmospheric parameters to be drawn from
the earth's surface up to about 200,000
feet.

For drawing weather maps, synoptic
data must be available. It was decided
early in the life of the network that the
rocket *obseravtions should be taken on
a synoptic basis^: that is. observations at
all stations should be taken on the same
day and at approximately the same time.
The Upper Air Branch *(UAB) of the
ESSA Weather Bureau's National Me-
teorological Center has pioneered in sev-
eral aspects of stratospheric analysis,
including the construction of high-level
maps. Before these maps are described,
a few words should be said about how a
rocket observation is taken. It follows
this pattern: the rocket reaches apogee
at about 200,000 feet or above, and at
this point the *nosecone separates from
the main body. A parachute is included
with the *nosecone as well as a miniature
radiosonde or *"rocketsonde" instrument.
The *rocketsonde contains a special elec-
trical resistance-type thermometer for
the measurement of temperature. Read-
ings from the descending instrument are
sent to the ground at frequent intervals
by means of a radio transmitter buil t
into the *rocketsonde. Wind is also meas-
ured during a rocket observation by the
tracking of the parachute (which is
*metalized to provide radar reflectivity)
by high-accuracy radar systems. These
systems are capable of measuring ex-
tremely small horizontal displacements,
permitting accurate wind measurements.
An alternate method of determining the
wind depends upon the use of chaff. At
apogee the chaff, a large number of very
fine, short wires or metallic ribbons, is
released from the rocket. As in the case
of the parachute, the chaf^f cloud is
tracked by radar to determine the wind.

High-Level Weather ^Maps
Before *rocketsonde data became a

reality, high-level radiosonde reports
were used to show the stratospheric cir-
culation up to 100,000 feet. Maps drawn
as early as the In te rna t iona l Geophysical
Years (19^57-1959) showed that pro-
nounced seasonal changes take place
wi th in the stratospheric circulation pat-
tern. In addit ion, large-scale midwinter
warmings occur on occasions, and these
extraordinary temperature changes af-
fect the entire stratosphere. The warm-
ing phenomenon has aroused the interest
of meteorologists, since there is some
evidence that when the warming events
occur, changes also take place near t^he
earth's surface. The hint that there may
be interactions between the high and the
low atmosphere and that these interac-
tions could possibly aid weather fore-
casting ha^s provided part of the stimulus
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for continued research of the stratosphere.
The str^atospheric weather maps d^ur-

ing the late *1950's and early *1960's were
analyzed by hand. Manual analysis is ex-
tremely slow, however, and since high-
level data contain a larger percentage of
errors than the lower-level data, the
analyst is often burdened with the deci-
sion of what data to believe. During the
beginning of the International Years of
the Quiet Sun (1964-19^65), personnel
of the Branch in coo^peration with *NMC
developed a system for analyzing the
stratospheric ch^arts by computer. The
computer program can perform the data
checking and construction of analyses
more accurately and much more quic^kly
than the human analyst. The human is
thus freed of these tedious time consum-
ing tasks and now contributes to moni-
toring the computer program to ensure
that all of the data have been properly
handled and fur ther , gives him valuable
time to devise improvements in this
analysis program. This objective com-
puter analysis—manual monitoring pro-
gram has been used operationally on a
daily basis since January 1964.

From the very beginning, research
done with the aid of the stratospheric
charts cont inual ly pointed to the need for
analyses at h igher and higher al t i tudes.
Results of these studies made it clear that
large-sc^ale stratospheric events such as
midwinter warmings are more pro-
nounced at levels above i 00.000 feet.
The importance of rocket data thus be-
came evident, and special analysis meth-
ods were developed to extract from these
observations the greatest possible amount
of information. Of primary importance
was the use of the lower-level maps as
a foundation for the rocket maps. The
methods also calle^d tor ^a complete ac-
curacy check of all rocket data, inc lud-
ing a comparison with the data obtained
by support radiosondes. This comparison
can be made in the so-called overlap
region, since the radiosonde produces
dat^a to near 100,00^0 ^feet and the de-
scending *rocketsonde gives data to well
below that level.

The map^s have greatly increased our
unders t and ing o^f the str^atosphere and
lower mésosphère. Among the findings
of interest are:

The stratosphere above 60,000 feet is
marked at times by rapid wind and tem-
perature changes.

The polar area from 60,000 ^feet to
1^80.000 feet is colder than the more
^southern l a t i t u d e s in w in t e r , but warmer
dur ing the summer.

The large-scale weather systems of the
stratosphere i n t e n s i f y slowly wi th al t i -
tude.

Warmin^g ^events ar^e known to a^f^fect
the ent i re st^ratospheric layer, but despite
much investigation, this phenomenon



s t i l l has not been completely ^descri^bed.
Rocket data have shown that the warm-
ings are first seen in the upper atmos-
phere and propagate downward with di-
minish ing ampli tude. However, the mech-
anism that triggers them remains to be
identified.

Warmings a^f^fect not only the strato-
^sphere but according to recent evidence
they also have ^a profound e^f^fect on the
concentration of electrons in the iono-
sphere. (The ionosphere consists of sev-
eral a l t i tude regions with large numbers
of electrons.)

The extensive collection of strato-
spheric maps now available allows *UAB
to perform another vital task: for a num-
ber of years the Branch has been desig-
nated the World-Wide Warning Center
for stratospheric warming alerts. Many
researchers have a strong interest in the
warming phenomenon, and some types
of investigations require rocket data at
the time a warming is taking place. The
Branch keeps careful watch on the strat-
osphere in both hemispheres and makes
forecasts ("warnings") of major warm-
ings so that the appropriate equipment
can be made ready for use. An example
of a warning message follows:
*WBC-20 MAR *1965-IQSY *GEOALERT-
*STRATWARM BEGINS IN GREENLAND
MOVING NORTH NORTHWEST,
MODERATE.
In view of the high cost of observational
experiments keyed to major stratospheric
warmings, the importance of *UAB's
mission in this regard becomes apparent.

There is, as stated earlier, evidence of
interactions between the high and low
atmosphere . Moreover , i m p o r t a n t
changes in the rate of absorption of solar
radiation are possible. These factors,
operating together or separately, are
generally tho^ught to be responsible for
certain str^atospheric events. Research re-
lates these events with the vertical and
horizontal transport of energy. U l t i -
mately the knowledge gained is expected

to increase our understanding of the at-
mosphere, hastening the improvement of
forecast procedures.

Reported data not in the form of
weather maps also provide an important
source for research studies. Long-term
records of radiosonde data have been
used to determine the dai ly temperature
variation due to the influence of the sun.
Everyone is familiar with the daily
change of surface temperature which in
most places, reaches a maximum in mid-
afternoon and a minimum in early morn-
ing. In the free atmosphere, away from
the influence of the earth, this change is
^found to be quite small.

For example, at 100,000 feet the daily
change is only about *2^°F, compared to
about *10C to *30°F at the earth's surface.
However, at extreme heights of the at-
mosphere the picture is very di^f^ferent .
From studies of satellite orbital data it
is well known that the temperature and
density of the thermosphère above about
500,000 feet undergo tremendous diurnal
variations. When medium solar activity
prevails, for example, the early afternoon
density at a height of 400 miles is about
1000 percent greater than the density in
the early morning. The equivalent tem-
perature change during the same period
is a whopping *700°F!

Thus there is considerable interest in
the magnitude of dai ly variations at
heights between the stratosphere and
thermosphère. From 100.000 feet the
daily temperature variat ion increases to
several degrees at 150,000 feet, accord-
ing to results obtained from rocket data.
Further investigation will be needed to
ascertain conditions at *mesospheric alti-
tudes.

Other periodic variations are exam-
ined, including such features a^s the curi-
ous semi-annual variation of wind in the
upper stratosphere over low lat i tudes.
This cycle results in winds from the east
in January and July and from the west
around April and September. This is in

Meteorolo^gic^al rocket bein^g ^inserted i^n l^a^uncher at Wallop^s Island, Vir^gini^a.

contrast to the basic summer (easterly)
and winter ^(westerly) pattern that pre-
vails over much of the hemisphere. The
semi-annual variation incidentally, is
found at higher altitudes than the well-
known "quasi-biennial" cycle. This cycle,
characterized by an alternation between
easterlies and westerlies approximately
every thirteen months, has been studied
intensively by meteorologists of ESSA
and other organizations.

Another important area of endeavor is
the depiction of atmospheric variations
that will affect supersonic transport
*(SST) aircraft opérat^ions. The series of
stratospheric maps based on radiosonde
data, described earlier, should serve as
an excellent point of departure for the
analyst of variations along *SST routes
and for developing forecasting proce-
dures.

For re-entry space vehicles, especi^ally
those returning in an undula t ing trajec-
tory, a parameter of great importance is
the air density. This parameter and its
variations have been st^udied in depth,
and ^work progresses on several impor-
tant problems.

The full potential of the high-altitude
synoptic maps described here is yet to
be realized. One major di^f^f^iculty with the
charts has been the necessary restriction
of the analysis area to North America,
since the major concentration of rocket
stations is in that area. However, weather
services of various nations are rapidly
becoming interested in the use of rockets
as part of meteorological data-gathering
systems. Indeed, several services have al-
ready begun to use the rocket. It is
hoped that in a very few years sufficient
information will be available for the con-
struction of Northern Hemisphere charts
at rocket altitudes.

Our optimism should probably be tem-
pered with some caution. A few prob-
lems persist. Occasionally observed dif -
ferences in temperatures meas^ured by
conventional radiosondes and by rockets
in the region of overlap (near 100,000
feet) have yet to be fu l ly explained.
Moreover, at the highest altitudes rou-
tinely reached by the rockets, about
^200,000 feet, various factors are known
to contribute to error in the recorded
temperatures. Fortunately, many people
are now studying methods of improving
these temperatures and of extending the
observational ceiling to even higher alti-
tudes.

The next few years should see excit-
ing developments in the observational
coverage and in the methods of meas-
urement. We are at last beginning to
close in on some of the problems of the
upper atmosphere. As our knowledge of
the high atmosphere increases, so wi l l
our underst^anding of weather events
closer to the ground.



A CENTURY OF TIDE PREDICTION

"^Cour men in the Federal Government forecast natural events hundreds of years in the future.
*JL Their task: to predict the flow and ebb of the ocean tides that bathe the shores of the Nation.

They can tell you when the tide will come in and when it will go out next year, next
century, or many more years from now. For good measure, they can throw in the past.

On the Federal payroll they appear as physical *oceanographers, and their job is to prepare
the tide and tidal current prediction tables for the Atlantic, Gulf, and Paci^f^ic coasts. They and
their predecessors have been doing it for 100 years, for this is the centenary of the publication of
the first tide prediction tables by the Coast and Geodetic Sur^vey.

And they and their successors will probably continue to do so for hundreds of years to
come, as long as there are fishermen, boaters, and marine engineers; and as long as man goes to
the sea for sport and recreation and sustenance.

Unlike almost all other océanographie activities in the United States, tide predictions are
the responsibility of one organization — the Coast and Geodetic Survey.

The first volumes of tide predictions were issued in 1867. There were two volumes and
they contained predictions for 143 places in the United States. For 1967, there were four vol-
umes containing predictions for 8073 locations in the United States and abroad.

In 1890, the Coast Survey included tidal current predictions in the volumes for the first
time and in 1923 tidal current predictions were issued as a separate volume. Today, the tidal
current predictions appear in two volumes.

The tide and tidal current prediction tables are prepared in the Oceanography Division,
headed by *Steacy *D. Hicks. Work is done in the Tide and Tidal Current Predictions Section by Don-
ald *C. Simpson, the section chief; John *Groth; James *Lanehart; and Charles *Muirhead. They are
now working on the 1969 tide and tidal current prediction tables, to be issued in mid-1968.
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Pre^dece^s^so^r o^f ^the Compute^r, ^the Tide Pre-
dic^tion ^Machine that be^gan operation in ^1912.

*Steac^y Hicks^, Chief, Oceano^graph^y Di^vision
plans a public^ation ^with Don Simpson,

*Oceanographer ^Robert *Cummings checking
^tide notes for *C&GS charts.

The ocean's tides and currents affect
^the fishing industry, both sports and com-
mercial; water sports, including swim-
ming, scuba diving and surf ridin^g;
boating, both recreational and commer-
cial; amphibious military operations;
marine engineering; and the future eco-
nomic development of the vast continental
shelves off the coasts.

Development of tide prediction tables
is a lengthy process. The first stage in-
volves observing the height of the tides
at various places along the coasts every
hour for at least one month, preferably a
year. Some observations have been under-
way for many years. At New York, the
tides have been monitored continuously
since 1893.

These data are subjected to a mathe-
matical analysis which results in the
formulation of tidal (or harmonic) con-
stants, numbers which are constant and
do not change with time.

The tidal constants, together with
astronomic data on the relative positions
in the future of the sun, moon, and earth,
are fed into electronic computers. From
this the tide and tidal current predictions
are obtained.

The tide predictions are published in
the following volumes: East Coast of
North and South America, including
Greenland; West Coast of North and
South America, including Hawaii; Eu-
rope and the West Coast of Africa, in-
cluding the Mediterranean Sea; Central
and Western Pacific Ocean and Indian
Ocean.

The tidal current predictions are pub-
lished in these volumes: Atlantic Coast
and North America, and Pacific Coast of
North America and Asia.

The predictions for the United States,
including its possessions and Pacific Trust
Territories, are determined by the Coast
Survey; the balance, by other nations. *^П

John *Gro^th, *Oceanographer, assembling a
computer p^rog^ram dec^k.



^W^h^at YOU «^cari
s^ä^i ̂ e *^à^j^wl *^ó

*^m^i^m^&^K^Ms^m W^I^NT^ER
I *n September, the sun leaves the Northern

Hemisphere, its perpendicular rays drift-
ing south of the Equator. Until the sun^'s

return in March polar air rules the northern
continental atmosphere p^ushing back the
tropical warmth of summer. It is autumn,
then winter, a season broken by intervals
of fine weather and by the seasonal parade
o^f winter storms snow-dumping, ice cover-
ing, blood-chilling *paralyzers of cities, trap-
pers of travelers, takers of life, destroyers
of property.

The storms are generated, as are many of
the thunderstorms of summer, from disturb-
ances along the boundary between cold polar
and warm tropical air masses, the fronts
where air masses of different temperatures
and densities wage their perpetual war of
instability and equilibrium. The disturbances
may become intense low pressure systems,
churning over tens of thousands of square
miles in a great counter-clockwise sweep.

In the Pacific, these disturbances form
along polar fronts off the east coast of Asia
^and travel northeastward toward Alaska.
But some, particularly those forming along
the mid-Pacific polar front, take a more
southerly track, striking the United States
as far south as Southern California. Few
Pacific disturbances cross the Rockies, but
some do, redeveloping to the east. One region
of such redevelopment lies east of the Colo-
rado Rockies^; the storms which come out of
that region are called Colorado Cyclones.
Another region of storm redevelopment is
east of the Canadian Rockies from which
come the so-called Alberta Cyclones. Both
types take an eastward path, their most
freq^uent ones converging ove^r the Great
Lakes. The Lakes themselves are generators
of severe local winter storms, and forge
others from nor thward-dr i f t ing disturbances
originating over the Gulf of Mexico and our
southern plains.

(^E^dit^or'^* note: T^hi^s a^rt^icle i^s excerp^ted from
n ne^w ESSA ̂ broch^ure, "Win^ter Storms", in
the intere^st of public ^safety.)

On our east coast, winter storms often
form along the Atlantic polar front near the
coast of Virginia and the *Carolinas and in
the general area east of the southern Ap-
palachians. These are the notorious Cape
*Hatteras storms — *noreasters — which de-
velop to great intensity as they move up the
coast, they drif t seaward toward Iceland
where they finally decay.

For some parts of the United States—the
Northern Rockies, for example—storms with
snow followed by cold are a threat from mid-
September to mid-May; during one of the
colder months from November to March, it
is not unusual for eight separated storms to
a^ffect some area across the continent. Intense
winter storms are frequently accompanied
by cold waves, ice or glaze, heavy snow,
blizzards or a combination of these; often,
in a single winter storm. Precipitation type
changes several times as the storm passes.
Their common feature is the ability to com-
pletely immobilize large areas and to isolate
and kill persons and livestock in their path.
In our *northland^, the severity of these
storms makes their threat a seasonal one.
Farther south, the occasional penetration of
severe winter storms into more moderate
climates causes severe hardship and great
loss of warm-weather crops.

Nearly everyone east of the Pacific coastal
ranges remembers significant winter storms
— days of heavy snow, interminable blizzard,
inconvenience, economic loss and sometimes,
personal tragedy. Winter brings them all . For
Wyoming or ^Kansas or Texas the blizzard
of 1888 was one of the worst on record. The
period January 11-13 , in that year brought
the most disastrous blizzard ever known in
Montana, the *Dakotas, and Minnesota, com-
bin ing gale winds blowing snow and extreme
cold into a lethal destructive push from
the Rockies eastward. The eastern seaboard
got its big storm the same year. March 11-14,
1888, saw the seaboard from Chesapeake
Bay to Maine stricken with a blizzard that
dumped an average of 40 inches of snow
over southeastern New York and southern

1C



New England. The storm kil led 200 in New
Yor^k City alone^; total deaths were over 400.

But the year 1960 is nearly as memorable.
A storm dur ing January 29-3 1*. 1960 brought
paralyzing blizzard condition^s from Virg in i^a^
to New England with low temperatures ex-
tending southward to central Georgi^a. This
storm caused more than 50 deaths, maroon^ed
thousands, and dislocated both government
and private activit ies ^tor ^at least one ^day.
Abo^ut a month later. March 2-5. a four-day
blizzard dropped up to three feet of snow
across the *Dakotas, Minnesota, Nebraska.
and adjacent areas. Winds *gusted to more
than 100 miles per hour, snow drifted to
more than ^30 feet. At least 15 persons, and
more than 100,000 head of livestock were
kil led by the storm.

Winter storms do not have to shatter
*climatological records to be ki l lers . Their
danger persists from year to year. From 1936
through 1 960, snowstorms caused more than
3,000 deaths, directly and indirect ly . Of these
reported deaths, about 1,000 were at tr ibuted
to automobile and other accidents^; about
800 to *overexertion, exhaustion, and con-
sequent fatal heart attack; about 350 to ex-
posure and fatal freezing; and the rest to such
miscellaneous causes as home fires, carbon
monoxide poisoning in stalled cars, falls on
slippery walks, electrocution from downed

wires, and building coll^apse. The greatest
number of snow-related deaths—354—in
this period occurred in 1960: 1958 is second
with 345 deaths. About one half of the total
reported deaths occurred in New England.
New York, and Pennsylvania.

ESSA issues timely warnings against haz-
ards from the atmosphere and ocean hurri-
canes, tornadoes, severe storms, floods, and
tsunamis. As winter drops its cold mantle
over North America, meteorologists in
*ESSA's Weather Bureau work to detect the
disturbances which may become severe win-
ter storms, and develop warnings against
the storms' approach.
FREE^ZING RAI^N, FREEZING ^DRIZZLE
AND ICE STOR^MS

Key words in ESSA Weather Bureau mes-
sages ident i fy the type of weather expected
over a given area. The terms explained below
will help you estimate the precautions you
will need for winter storms.

Freezing rain or freezing drizzle is rain or
drizzle occurring when surface temperatures
are below freezing (32° *Fahrendeit, *F^). The
moisture falls in l iquid form but freezes upon
impact, resulting in a coating of ice glaze on
all exposed objects. The occurrence of freez-
ing rain or drizzle is often called an ice
storm when a substantial glaze layer ac-
cumulates. Ice forming on exposed objects

generally ranges from a thin glaze to coatings
about an inch thick, but much thicker de-
posits have been observed. For example, ice
deposits to eight inches in diameter were re-
ported on wires in northern Idaho in January
1961, and loadings of 11 pounds per foot of
telephone wire were found in Michigan in
February 1922. It has been estimated that
an evergreen tree 50 feet high may be coated
with as much as five tons of ice during a
severe ice storm. A heavy accumulation of
ice, especially when accompanied by high
winds, devastates trees and transmission
lines. Sidewalks, streets, and highways be-
come extremely hazardous to pedestrians
and motorists—over 85 percent of ice-storm
deaths are traffic-related. Freezing rain and
drizzle frequently occur for a short time as
a transitory condition between the occur-
rence of rain or drizzle and snow^, and
therefore usually occur at temperatures
slightly below freezing.

Some of the most destructive ice storms
have occurred in the southern states, where
neither bui ld ings nor crops are designed with
severe winter conditions in mind. The most
damaging ice storm in the United States was
probably that which struck the southland
from January 28 to February 4, 1951,
c^ausing some $50 million damage in Missis-
sippi, $15 million in Louisiana, and nearly

Continu^ed
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*^S2 mil l ion in Arkansas: this storm also caused
22 deaths. The region of greatest incidence,
however, is a broad belt from Nebraska.
^Kansas, ̂ an^d Oklahoma eastward through the
middle A t l a n t i c and New England states.

Ice stor^m^s are sometimes incorrectly re-
ferred to as ̂ slee^t storms. Sleet can be easily
i^d^entified as frozen rain drops (ice pellets)
^which bounce when hi t t ing the ground or
other objects. Sleet does not stick to trees
and wires; but sleet in sufficient depth does
cause hazardous driving conditions.

The Weather B^ureau uses the terms ice
s^to^r^m^, ̂ free^zi^n^g rain, and free^zi^n^g ^drizz^l^e to
warn the public when a coating of ice is
expected on the ground and on other exposed
s^urfaces. The q u a l i f ^ y i n g term hea^v^y is used
to indicate ice coating which, because of the
extra weight of the ice. wil l cause significant
damage to trees, overhead wires, and the
l i k e . Damage wi l l be greater if the freezing
rain or drizzle is accompanied by high winds.

SNOW

The word s^now in a forecast without a
q u ^ a l i f y i n g word such as occasional^-о^т inter-
^mi^ttent, means that the fa l l of snow is of a
steady nature and will probably continue for
several hours without letup.

H^e^a^v^y ̂ s^n^o^w ̂ war^ni^n^gs are issued to the
publ ic when a fal l of four inches or more is
expected in a 12-hour period, or a fall of six
inches or more is expected in a 24-hour
period. Some variations on these rules may
be used in different parts of the country.
Where four-inch snowfalls are common, for
example, the emphasis on heavy snow is
generally associated with six or more inches
of snow. In other parts of the country where
heavy snow is in f requent or in metropolitan
area^s with heavy traffic a snowfall of two
or three inches will jus t i fy a heavy snow
warning.

Sn^ow fl^ur^ries are defined as snow fa l l ing
for short durations at intermittent periods;
however, snowfall during^- the flurries may
reduce v i s ib i l i t ies to an eighth of a mile or
less. Accumulations from ^snow flurries are
generally small.

Sno^w ̂ s^q^ua^lls are brief, intense fa l l s of
snow and are comparable to summer rain
showers. They are accompanied by gusty
surface winds.

Blo^wing and drifting snow generally occur
together and result from strong winds and
f a l l i n g snow or loose snow on the ground.
Blowin^g ^snow is defined as snow l i f t e d from
the surface by the wind and blown about to
a degree that horizontal visibility is greatly
restricted. Driftin^g snow is used in forecasts
to indicate that strong winds w i l l blow fall-
ing snow or loose snow on the ground into
significant drifts. In the northern plains, the
combination of blowing and d r i f t i n g snow,
after a substantial snowfal l has ended is often
referred to as a gro^un^d ^bli^zzard.

Blizzards are the most dramatic and
perilous of all winter storms characterized
by low temperatures and by strong winds
leaving large amounts of snow. Most of the

snow accompanying a blizzard is in the form
of fine, powdery particles of snow which are
whipped in such great quantit ies that at time
visibility is only a few yards.

Blizzard warnings are issued when winds
with speeds of at least 35 miles per hour are
accompanied by considerable f a l l i n g or blow-
ing snow and temperatures of *20°F or lower
are expected to prevail for an extended
period of time.

Severe ^blizzard warnin^gs are issued when
blizzards of extreme proportions are expect-
ed and indicate wind with speeds of at least
45 miles per hour plus a great density of
f a l l i n g or blowing snow and a temperature
of *10°F or lower.

COLD WA^VE
COLD WAVES are another common form of

winter storm. A cold ̂ wave warning indicates
an expected rapid fa l l in temperature wi th in
a 24-hour period which wil l require sub-
stant ia l ly increased protection to agricultural ,
industrial,^-commercial, and social activities.
The temperature falls and minimum tem-
peratures required to just i fy cold wave warn-
ing vary with the changing of the season and
with geographic location. Regardless of the
month or the section of the country, a cold
wave warning is a red flag alert to the public
that during a forthcoming forecast period a
chan^ge to ver^y cold weather will r^e^q^ui^re
^greater t^ha^n nor^ma! pro^tecti^ve mea^s^ur^es.

CHILL INDEX
STRONG WINDS combined with low tem-

peratures cause a very rapid cooling of ex-
posed surfaces. Unprotected portions of the
body, such as the face or hands, can chill
rapidly and should be protected as much as
possible from the cold wind. A very strong
wind combined with a temperature s l ight ly
below freezing can have the same c h i l l i n g
effect as a temperature nearly 50°F lower
in a calm atmosphere. Arctic explorers and
military experts have developed a term called
the wind chill factor^, which states the cooling
effect of various wind and temperature com-
binations. In certain areas, the Weather
Bureau issues this information as the ̂ wind
chil^l index. The fol lowing descriptive scale
compares a *20°F temperature with different
wind speeds.

Wind with
Temperature

*20^°F

10 *mph
20 *mph
35 *mph

Wind-Chil l
index

^(Equivalent
Temperatures)

*2°F
— *9^°F

—20^° F

Forecast
Descriptive

Term

Very Cold
Bitter Cold
Extreme Cold

1

Hazardous Driving ̂ (Trave^lers'^} ̂ Warnings
are issued to indicate that fa l l ing blowing or
d r i f t i n g snow, freezing rain or drizzle, sleet
or strong winds w i l l make d r i v i n g di^f^f^icult.

Li^ve^s^tock ^(Stock^men's^) ^Warning^s alert
ranchers and farmers that livestock will re-
quire protection from a large accumulation
of snow or ice, a rapid drop in temperature,
or strong wind.
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SAFETY RULES - for WINTER STORMS
Common-sense safety rules will help you when the winter
storms arrive. Play it safe; remember and use these rules:

Keep ahead of the winter storm by listen-
ing to the latest ESSA Weather Bureau
warnings and bulletins on radio ^and tele-
vision.

Check battery powered e^quipment before
the storm arrives. A portable radio or tele-
vision set may be your only contact ^with
the world outside the winter storm. Also
check emergency cooking facilities and
flashlights.

Check your supply of heating fuel. Fuel
carriers may not be able to move if a
winter storm buries your area in snow.

Check your food and stock an extra sup-
ply. Your supplies should include food
that requires no cooking or refrigeration
in case of power failure.

Prevent fire hazards due to overheated
coal or oil burning stoves, fireplaces, heat-
ers or furnaces.

Stay indoors during storms and cold
snaps unless in peak physical condition.
If you must go out, avoid *overexertion.

Don't kill yourself shoveling snow. It is
extremely hard work for anyone in less
than prime physical condition, and can
bring on a heart attack, a major cause of
death during and after winter storms.

Rural resident: Make necessary trips for
supplies before the storm develops or not
at all: arrange for emergency heat supply
in case of power failure: be sure camp
stoves and lanterns are filled.

Dress to fit the season. If you spend
much time outdoors, wear loose-fitting,
light-weight, warm clothing in several lay-
ers; layers can be removed to prevent
perspiring and subsequent chill. Outer
garment should be tightly woven, water
repellent, and hooded. The hood should
protect much of your face and cover your
mouth to ensure warm breathing and
protect your lungs from the e^xtremely
cold air. Remember that entrapped, in-
sulating air warmed by body heat is the
best protection against cold. Layers of
protective clothing are more effective and
efficient than single layers of th^ick cloth-
ing: and mittens, snug at the wrists, are
better protection than fingered gloves.

Your automobile can be your worst enemy
— during winter storms. Get your car
winterized before the storm season be-
gins. Everything on the checklist shown
here should be taken care of before winter
storms strike your area.

—I^gnition system
—ba^t^tery
—lights
—tire tread
—^cooling system
—fuel system
—lubrication
—exhaust system

tight

—heater
—brakes p^erfectly
—adjuste^d
—wiper blades
—defroster
—sno^w tires installed
—chains
—antifreeze
—winter-grade oil

Keep water out of fuel by maintaining a
^FULL tank of gasoline.

Be equipped for the worst. Carry a winter
storm car kit, especially if cross country
travel is anticipated or if you live in the
northern states.

Su^ggested Winter Storm C^ar Kit: blankets
or sleepin^g bags, matches and candles,
empty 3-pound coffee can with plastic
cover, facial tissue, paper towels, extra
clothing, high-calorie, *nonperishable food,
com^pass and road maps, knife, first aid
kit, chains, sho^vel, sack of sand, flash-
light or signal light, windshield scraper^,^
booster cables, two tow chains, fire ex-
tinguisher, catalytic heater, axe.
Winter travel by automobile is serious
business. Take your travel seriously.

D If the storm exceeds or even tests your
limitations, seek available refuge immedi^-^
ately.

^G Plan your travel and select primary and
alternate routes.

^D Check latest weather information on
your radio.

*^Ü Try not to travel alone; two or three
persons are preferable.

*^П Travel in convoy with another vehicl̂ e,
if possible.

^O Always fill gasoline tank before enter-
ing open country, even for a short dis-
tance.

*^П Drive carefully, defensively.

IF A BLIZZARD TRAPS YOU
DON'T PANIC

Avoid *overexcrtion and exposure. Exertion
from at tempting to push your car, shovel
he^avy d r i f t s and perform other d i f f i c u l t
chores ^during the strong ^winds, b l i n d i n g
snow, and bit ter cold of a blizzard may
cause a heart attack even for persons in
apparent ly good p^hysical condition.

Stay in your vehicle. Do not attempt to walk
out of a blizzard. Disorientation comes
q u i c k l y in blowing and d r i f t i n g snow.
Being lost in open country d u r i n g a bliz-
zard is almost certain death. You are more
l i k e l y to be found, and more l ike ly to be
sheltered in your car.

Keep fresh air in ^your car. Freezing wet
snow and wind-driven snow can complete-
ly seal the passenger compartment.

Be^ware the gentle killer^s: carbon monoxide
and oxygen ^starvation. Run the motor
and heater spar ing ly , and only with the
downwind window open for v e n t i l a t i o n .

Exercise by clapping hands and moving
arms and legs vigorously from t ime to
time, and do not stay in one position for
long.

Turn on dome light at night, to make vehicle
v i s i b l e to work crews.

^Keep ^watch. Do not permit all occup^ants o^f^
car to sleep at once.

PROTECT LIVESTOCK
Blizzards take a te r r ib le to l l in livestock.

For both humane and economic reasons,
stockmen should take necessary precautions
in advance of severe winter storms.

Move livestock, especially young live-
stock, i n t o sheltered ^areas. Shelter belts pro-
perly oriented and l^aid out. provide better

protection for range catt le th^an she^d type
shelters, which may cause catt le to over-
crowd w i t h consequent overheat ing and
respiratory disorders.

Haul extr^a feed to feeding areas before
the storm arrives. Storm d u r a t i o n is the
largest d e t e r ^ m i n a n t of l ivestock losses. If the
storm lasts more than 48 hours, e^mergency
feed methods are required. Range c a t t l e ar^e^
hardy and can survive extreme w i n t e r weather
providing they have some non-con^f^ining type
of shelter from the wind and are ^able to ^feed
at frequent in terva l s .

Autopsies of catt le k i l l e d by ^winter s torms
have shown the cause of death to be de^hy-
drat i^on, not cold or suf focat ion. Becaus^e^
cattle cannot l ick enough snow to s a t i s f y
t h e i r th i r s t , s tockmen are advised to ^use
heaters in water t a n k s to provid^e l ivestock
^with water ̂ and feed a f t e r prolonged exposure
to winter storm condi t ions . *^П
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Can a blit^he spirit
^find contentment in
Government service?
One ̂ did^, for

THREE
SHORT,
HAPPY
MONTHS
By WILLIAM A. STANLEY, Coast and Geodetic Survey

Tow would the Coast and
*^J^_ *^J. Geodetic Survey deal with
^a draftsman who was habi tua l ly
late, frequently absent, given to
graffit i , and inclined to doodle
on its o^f^f^icial charts'?

You guessed it. But today,
after more than a centur^y, such
a man remains one of that au-
gust agency^'s most highly regard-
ed ^alumni.

He was James *McNeill Whist-
ler, famed for his magnificent
portrait o^f his mother and for
many other works of art. But
to his superiors in the survey.
where the first evidence of his
artistic potential was expressed
in its charts, he was trouble with
a capital *T.

A native of Lowell, Massachu-
setts, born July 10. 1834. he
belonged to a family of soldiers,
Scotch-^Irish by decent. At the
age of seventeen, after spending
some time in St. Petersburg.
where his father was carrying on
an engineering assignment for
the Czar, he entered West Point.
He spent three years there, de-
par t ing in his senior year due
mainly to his disinterest in obey-
ing rules, chief of which had
been his lack of promptness.

His father's plan was to ap-
prentice him to a friend who had
connections with a locomotive
works in Baltimore, Maryland,
and where his stepbrother George
was then employed. Whistler
soon saw enough of the locomo-
tive works, however, to know

that he did not want to be an
apprentice, and it was not long
before he left Baltimore and
headed for Washington, *D.C.

I^n November 1854, after he
tried to enter the Navy, his abil-
ity as a draftsman induced
another friend of his father's to
recommend him for a position
in the engraving department of
the U.S. Coast Survey. He was
appointed on November 7^, 1854^,^
and at the age of 20 began a
short but colorful employment
with the Federal Government.

It has been reported that
Whistler remarked, "I shall al-
ways remember the courtesy
shown me by that fine Southern
gent leman Je f f e r son Davis,
through whom I got ̂ my appoint-
ment with the Coast Survey."
Whistler continued, "It was after
my little difference with the Pro-
fessor of Chemistry at West
Point that it was suggested—all
in the most co^urteous and cor-
rect West Point manner—that
perhaps I had better leave the
Academy." With an introduction
by Jefferson Davis he reported
to Captain *Benham, his new
Coast Survey boss, who assigned
him to the position of draftsman
at the salary of $1.50 a day.

In the Coast Survey, then
located on the northwest corner
of New Jersey and C Street, SE.,
Whistler, the draftsman, was
considered a playboy of sorts as
he performed the duties of an
assistant in the cartographic

section of the Survey; even in
those permissive days when offi-
ces closed at 3:00 p.m. and it
was quite the custom to send out
the messenger for a bucket of
ale. Whistler would engage his
time by drawing caricatures and
s k e t c h e s i n u n c o n v e n t i o n a l
places somewhere in the build-
ing. It was said that he would
bring an extra hat to the office
and when a superior came look-
ing for him he would find his
hat on the peg, assuming then
that James was in the building.
However, it is said he was wear-
ing the other hat on his way to
a nearby tavern.

During his stay he was re-
garded as a person who could
not adjust himself to any form of
regular routine. He would say
"It was not that I was late; the
o^f^f^ice opened too early." He
worked only intermittently on
his assignments and took great
delight in occupying his time
with odd sketches on any avail-
able fabric that presented a
suitable surface—an envelope,
or a copper-plate upon which he
might have been assigned to en-
grave a chart.

Whistler sometimes drew un-
complimentary images of the
Bureau officials on the bare white
walls leading to the Superinten-
dent's office. He would not over-
come the temptation to stop
frequently on his way up or
down the stairs to correct,
change, or add to his caricatures.

This was a time of uncer ta inty
for him, when visions of his
real career were beginning to
form. In the brief period of less
than four months Coast Survey
employment, from November
1854 to February 1855, one fact
was certain: he had no ambition
to become a permanent govern-
ment employee.

John Ross Key, fellow drafts-
man in the Coast Survey, and
the grandson of Francis Scott
Key, recalled in later years that
he and Whistler roomed in a
house of Thirteenth Street, near
Pennsylvania Avenue and that
Whistler usually dined in a res-
taurant close by on Pennsylvania
Avenue. He also lived for a
while in a hou^se at the north-east
corner of Twelfth and E Streets,
*NW.. a two-story brick bui lding
which is no longer standing. His
rent was ten dollars a month at
the rooming house, a consider-
able sum in the light of his small
government pay.

He produced two works which
have been referred to by histo-
rians as "Coast Survey No. 1"
and "Coast Survey No. 2. *Ana-
*capa Island" (engraved by *J.
Whistler. *J. Young, and *C. A.
Knight ) . The latter, which in-
cludes an etching by Whistler of
the headline of the eastern ex-
tremity of *Anacapa Island, Cali-
fornia, has been reproduced and
issued as Coast and Geodetic
Survey plate number 41*4A. but
there is no record of the former.
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U. S. Coast a^nd Geod^et^ic S^urve^y^
*L. *O. C^o^l^b^ert. *Dir^r^ct^.^/^r

SKETCHES BY WHISTLER
^Nov^e^mb^er, 1864

These two plates are not, how-
ever, Whistler's first efforts as a
c o p p e r p l a t e engraver in the
Coast Survey. Upon his entrance
to duty he received technical in-
structions in the art of etching
and copper engraving, which are
reflected in a series of practice
sketches. First place should be
accorded to those which are the
init ial efforts on copper of his
fancy and invention, and the

first genuine Whistler etchings.
The sketches are in the shapes
of little heads that intrude on
the blank spaces of the copper
above and around two neatly
engraved views of portions of
the coast of Boston Bay. At in-
tervals, while doing the topo-
graphical view, he paused to etch
on the upper part of the copper-
plate the vignette of a soldier's
head, a suggestion of a portrait

of himself as a Spanish hidalgo
and an etching of a motherly
figure which has attracted con-
siderable interest in recent years.
The original copper engraving is
regarded as priceless. It was
donated to the Freer Gallery of
Art, where it is now displayed.
A photographic negative was ob-
tained by the Survey, from which
copies have been reproduced as
plate 41*4B. This plate and 41*4A

provide unique examples of his
accomplishments before his artis-
tic ability was known.

Legend has it that on occa-
sion he would also give play to
his genius by inserting drawings
of dignified and scientific charac-
ters that might not have been in
the original plan of a *seacoast;
however, no one could prove it.
It has also been reported, but this
cannot be verified either, that
late in 1854 he engraved a
sketch of a portion of the Atlan-
tic coast. This drawing in copper
is said not only to include some
graceful sea serpents and beauti-
ful mermaids but also several
large and smiling whales. His
Coast Survey supervisor report-
edly told him that if he ever
again desecrated on the Survey's
charts with animal life, he would
be discharged.

His next assignment was the
sketch of *Anacapa Island, pre-
viously described, showing the
natural bridge which the waters
of the Pacific Ocean had carved.
Whistler did the work with extra
care. He finished his pictorial
view in approved style, although
to him it looked hum^drum.
With his extreme feeling of per-
sonal frustration when not allow-
ed to express himself freely, and
with due consideration given to
his job, he had to fix it— and fix
it he did. He added two flocks of
g^ulls sailing gracefully over the
rocky headland as if heading
south for winter quarters. These
gulls may be seen today on plate
*414A. When informed of wrong-
doing and confronted with pos-
sible discharge Whistler replied,
"Surely the birds don't detract
from the sketch. *Anacapa Island
couldn't look as blank as that
map did before I added the
birds."

Due in large part to tardiness,
James *McNeill Whistler in mid-
February 1855 terminated his
employment with the U.S. Coast
Survey and went off to Paris and
London to achieve undying fame
as one of the world's great artists.
He is now known the world over,
and by some authorities has been
acclaimed the greatest of Ameri-
can artists. Durin^g his early
t r a i n i n g in the Coast and Geo-
detic Survey, he came in con-
tact with some of the most
talented engravers in the coun-
try.

As his legend is handed down
from one generation to another
of Coast Survey personnel, there
is a feeling of pride that the
Agency helped, even briefly, to
launch one of the great careers
in American art.
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*ESSA^'s Weather Bureau
is on the scene in those
tense, dangerous hours

^WHEN
THE

FORESTS
BLAZE

By *SUM^NER BARTON
Weather Bureau

^A small paper sign pasted on his *protec-
*^/^\ ^live metal helmet read "FIRE BOSS.^"^

Robert *H. Tracy, the badge of the ^U.S.
Forest Service pinned on his olive shirt ,
stepped into the van, squeezed between the
table and the bench and sat down.

His eyes showed signs of weariness but
there was a loo^k of determination on his
face. This was a momentary respite from a
cont inuing ordeal, combatt ing a massive,
threatening forest ̂ f^ire in the vast *timberlands
of Oregon.

Tracy too^k out his pipe and started to fill
it. He glanced upward across the table to
John *Coparanis, the Weather Bureau's
youthful - looking fire weather forecaster.

"How^'s it look?" asked Tracy.
*Coparanis answered quickly. "The winds

will be light and variable tonight and the
humidi ty wi l l show a recovery to 70 percent.
However, a high pressure ridge is bui lding
up and the subsidence will reduce the humid-
ity range tomorrow. The winds will stay
to the west from 8 to I 5 miles an hour with
some gusts."

Tracy's face was expressionless as he
heard the forecast. The winds were not un-
favorable, but he would have preferred high-
er humidi ty . He knew the subsidence meant
that the air aloft would descend in a typical
high pressure process and this would cause
it to get warmer and drier. It could have been
worse, however, and his men, 1100 of them,
had been making progress in the round-the-
clock battle to contain an *8000-acre *( 13
square miles) fire in the Willamette and
Deschute National Forests roughly 150
miles by car from Portland. Ore.

Historians were saying that 1967 was the

^(Le^ft^) A Fores^t Ser^vice plane drops fire-retard-
ing che^mica^ls in ad^vance of a raging bla^ze in
the ^North^west. Wind information obtained
from t^he mo^bile units help determine the most
effective areas of operation.

worst ^forest fire year in half a century. Un-
interrupted hot, dry weather over four
months made the woodlands tinder-dry,
vulnerable to every l igh tn ing stroke or spark.

Forestry men in the Pacific Northwest
strained every resource to meet the challenge
of close to ^2500 fires, large and small, in
the forests of Washington, Oregon, Idaho
and Montana. More than a quarter of a mil-
lion acres had succumbed to the flames
dur ing August and September.

"Fire Boss" Tracy had sat long enough
on this Saturday. He was the commanding
of^f^icer of this fire fighting regiment and he
was responsible for planning the strategy
and directing his men in combat against the
enemy.

Timber is basic in the economy of the
Northwest. As much as two-thirds of the
region's payroll depends upon it. When
logging companies are forced to suspend
operations during periods when the sparks
and fuel from their equipment are consid-
ered a hazard, millions of dollars each day
are lost.

Tracy was well aware of his obligations.
He started to rise from his seat.

"How important are the Weather Bureau's
fire weather forecasters to you?" he was
asked. He sat down again. Forecaster *Co-
*paranis, a native of *Haverhill, Mass., who
had chosen to settle in the West, looked at
him in ten t ly , wai t ing for his answer. So did
"Mr. Fire Weather" himself, W. *R. "Bill"
^Krumm, who had left his coordination office
in the Weather Bureau's Western Region
headquarters at Salt Lake City to guide this
writer through the mountains of towering
Douglas fir, ponderosa pine and spruce.

"The weather support," said Tracy, "is
vital, absolutely vi tal , to our operations.
We are taking fu l l advantage of it to fight
this fire."

Standing ^beside Tracy was Forest Super-
visor Spencer *T. Moore, who was even more

emphatic. "On-the-spot weather advice is
the greatest improvement that has been made
in the technique of fighting forest fires."

This commendation for Weather Bureau
cooperation was to be heard again and again.
Forestry Service of^f^iciais are quick to point
out that weather is the only variable f^actor
in fire control. The composition and re-
actions of the combustible material ( f u e l )
are known. The techniques for checking
fires are well established. The one element
that varies is the weather, especially the
wind and humidity, and knowledge of that
can save lives and determine the success or
failure of a fire-fighting operation.

The forestry men were sincere in their
praise and offered few suggestions for im-
provement in current weather dissemination
procedures, but almost to a man, in head-
quarters and in the field, they expressed a
need for expanded mountain weather re-
search to help them define with greater pre-
cision the atmospheric effects upon fire.

Tracy and his associate, Moore, finally
left the van, which was on the spot at the
fire fighting base camp which was set up at
a vast Winter sports clearing known as the
Hoodoo Ski Bowl.

This was no ordinary van, although from
the outside it looked l ike a conventional
camper mounted on a t ruck . Sm^all and in-
conspicuous, it could be ident i f ied by letter-
ing on the outside tha t read. "Dep^artment
of Commerce. Environmental Science Serv-
ices Adminis t ra t ion , Weather Bureau."

It was a camper, all right, but completely
modified for its mission—the gathering ̂ of
weather data ^from its own and s^urrounding
areas and the preparation of forecasts c r i t i ca l
to the fire fighters.

The Western Region of the Weather
Bureau has ^20 of these mobile uni ts , as-
signed to 18 fire weather offices in ei^gh^t^
states. These are always on the ready dur ing

Co^ntin^ued

17



the fire season and are dispatched to the
scene o^f a b^laze at the request of state and
national forestry agencies, inc luding th^e^
Department of Interior's Bureau of Lan^d^
Management as well as the Department ^of
Agriculture's Forestry Service. Between
April 1^5 and ^J^uly 10, one of the units is
sent from Boise, Idaho (which has two) t^o^
Albuquerque, Ne^w Mexico, to give coverage
to a n in th state.

A fire weather meteorolo^gist is dispatched
^with each mobile uni t , which is equipped
with radio by which it receives hourly r^e-
ports of sectional weather conditions from
the parent fire weather ̂ o^f^f^ices as well as a
small facsimile machine which, via radio,
pro^vides selected maps depicting the nation's
weather.

In addition, the meteorologist has his own
instruments to measure wind, temperature
^and humidi ty at his location.

He has. in fact, a Weather Bureau station
on wheels.

By radio, facsimile and his own observa-
tions, he has the information and ̂ guidance
by which he can prepare immediate fore-
casts a^s required. His area of responsibilit^y^-^
is extremely small scale, the fire to which he
is assigned, but he must have a large input

of data to concentrate his efforts prod^uctively.
The mobile uni t procedure, sending a

weather station ^where it is needed, is uniq^ue
to forest fire fighting. The idea was con-
ceived in the *19^30's in California but its
develop^ment can be attributed to Krumm,
a native *Missourian who has been with the
Weather Bureau since 1 ̂ 9^2^9 and has a back-
ground of 26 years in the fire weather d iv i -
sion.

Krumm is a name known in forestry
circles throughout the West ^for his dedi-
cated activity in behalf of weather service
for fire control. He is fully versed in every
phase of forest ^f^ires and he explains the
background and problems with such clarity
and patience that a listener becomes an
enthusiasti^c supporter of the program so
ardently advanced by Director *Hazen *H.
*Bedke and other members of the Weather
Burea^u's Western Region.

The mobile weather units of^fer an exa^mple
of small scale meteorology functioning to
the utmost usefulness, concerned with l im i t -
ed areas where the need is greatest.

Changes in wind and humidity can cause
a forest fire to spread madly. The fire control
director must be aware of any potential
changes and they check with the mobile

unit at their camps before deciding upon the
tactics of the mo^ment.

There is a psychological advantage^, too,
in having a meteorologist on the scene. It
gives the fire fighters an opportunity to
discuss the coming weather man to man,
more satisfactory to them than the imper-
sonal liaison of teletypewriters or telephone.

The combustible material on the forest
floor responds quickly to humidity changes.
The sensitivity is so great that a mere few
percentage point change in relative humi^d i ty
can determine whether or not a fire will
start or, if started, whether it will enlarge.
When the humidi ty is above 40 percent, for
example, the fine fuels will become moist
enough to resist fire. Under that figure, con-
ditions become increasingly dif^f^icult. Oregon
law requires logging operations west of the
Cascades to suspend when the humidi ty
drops under 30 percent.

Wind is more important and more com-
plex. When the air blows over the ridge of a
mountain, rapid determination must be made
on the possibility of the wind breaking of^f^
and running down the slopes and valleys to
fan existing fires.

Winds from the East in Western Oregon
and Western Washington are feared most

Forest Service fire-fig^hter e^xecutes the strateg^y developed b^y the "fire boss" after consultation ^with the fire ^weather meteorologist.
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because these are the *chinook or *foehn
variety, sl iding down the mountain with
high velocity, getting warmer and drier dur-
ing their descent. The moisture value (dew
point) drops so low that the relative humid-
ity may be under 10 percent. This can mean
disaster.

*Downdrafts from dry th^understorms
probably have caused more loss of life among
fire fighters than any other single weather
development. These can intensify the fire
so that it ^flares to the tops of the trees, a
si tu^ation called "crowning", and the blaze
goes out of control. In addition, since down-
draft winds may blow in a different direction
than the previously prevailing wind, the
chances are good that the fire will take of^f^
on a new tan^gent, trapping unsuspecting fire
fighters in what had been a relatively calm
area.

Krumm points out that a cigar-shaped
fire may, under a condition of sh i f t ing winds,
become a huge, raging inferno, advancing
on a broad front .

The ̂ f^ire weather offices that dispense the
mobile units from the various cities are
themselves the core of the Weather Bureau
operation. They are established in the same
bui ld ing with forestry headquarters or not

far removed. Staffed with specialized mete-
orologists, they advise the home front of
weather conditions that could bring about
forest fires, they prepare pertinent forecasts,
they stay ^in clo^se contact with mobile units,
providing them with observational data *fun-
*neled in from forest lookouts and other
stations and also relaying the *fascimile charts
that come in from Washington.

Typical of these is the fire weather office at
Portland. Oregon, which was on the route
of our tr ip to the Willamette forest area. This
is staffed by four men headed by Harold *S.
*Ayer, a 17-year veteran of the fire weather
service, much of his time spent in research.
Others with him are *Coparanis, who was
out with the mobile un i t ^ : Jack *H. Oiler and
Robert *Lynott. who was in the employ of
of the U.S. Forest Service.

"In all my years in this business, I have
never seen such a long duration of dry
weather.^" A^ver said. "Nor have I seen so
many fires. There have been worse fires in
the past, but not so m^any."

The fire weather office keeps a sharp eye
out for wind shifts. "It is rare," A^ver said,
"that an East wind will develop without the
knowledge of the forecaster. We can predict
95 percent of them ^24 hours in advance."

Adjoinin^g the weather of^f^ice was the
Washington and Oregon head^quarter^s of the
Forest Service, a close tie-in that seemed to
funct ion with the ̂ greatest harmony.

Alfred *E. *Spaulding, deputy director of
the Pacific Northwest Region of the Forest
Service, and Kenneth *D. Wilson^, fire control
director, had given up their weekend to plan
general strategy in their critical war on fire.

*Spaulding lauded his neighbors. "The fire
weather people," he said, "are a very import-
ant part of our whole setup."

Wilson, lighting a cigar, picked up the
theme. "We have learned to depend upon
them 100 percent in deciding our ^manning
and movements throughout the forest fire
season," he said.

The trip carried down to Salem and the
headquarters of the Oregon state forestry
department. Here the Weather Bureau pro-
vides two meteorologists, Robert *Kirkpatrick,
who was in charge^, and Raymond *W. *Dun-
*navin. A third, *Winfield *J. *Centen, was in
the employ of the state.

The Oregon fire control director stopped
by for a briefing. "The forecasts are pretty
darned good," he said. *" They goof once in
awhile but so do we. We depend upon them
for our administrative decisions." Cont^in^u^e^d

^W. ̂ R. ̂ K^ru^m^m, Fî re Wea^the^r coord^i-
na^to^r for the Western Region. (Top
left^} Fire ^weather mobile unit^s pro-
^vided by the ESSA Weather Bureau
for on-the-spot reports of atmos^-^
pheric con^ditions fire-^f^ighters nee^d.
^(Left^) Fire-fighting ca^mp at the Hoo-
doo Ski Bo^wl in Oregon's Willamette
^National ̂ Forest sho^wing some of the
1150 me^n ^fig^hting an *8000-acre
bla^z^e. (Top right) Jack *H. Oiler of
the Portland^, Oregon, *WB Fire
Weather Office sends radio reports
to mobile units at fire sites. (^Right)
Harold *S. *A^yer, also of the Portland
*WB Office^, refers to forecast ^board
to determine de^gree of fire danger.
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Although the concentration of
fire weather mobile units is in
the West, the *ESSA-Weather Bu-
reau has a nation-wide responsi-
bility fo^r providing service to all
forest management interests.

One or more fire weather mete-
orologists are stationed at 40
Weather Bureau o^ffices. These
provide special^ized forecast, ad-
visory and warning services to

fire control and other forestry
personnel.

The accompanying map gives a
breakdown of the Weather Bu-
reau's fire weather service. It
should be noted that Rapid City,
S.D., and Albuquerque, ^N.M., do
not have mobile units perma-
nently attached to those cities.
Rapid City receives one on trans-
fer when needed and *Albuquer-

que routinely has one on loan
from Boise, Idaho, between April
15 and July 10.

Forecasts normally are made
twice a day in most areas during
the forest fire season.

A dozen additional stations pro-
vide fire weather information
provided by regular forecast per-
sonnel.

An Easterner unfamil iar with the Pacific
Northwest has a distorted image of forest
fires in that vast, mountaino^us region. He
is from the populous part of the country
where a relatively small roaring fire can
threaten cities or towns only a few miles
apart.

The forests in the Northwest cover mil-
l ions of acres of uninhabited mountains. The
Washington-Oregon region of the U.S.
Forest Service protects 25 mil l ion acres. The
state of Oregon protects another 15 m i l l i o n .
Add to these the vast expanses in Idaho,
Montana. Cali fornia, Nevada, New Mexico,
Arizona and Utah. The picture changes.
Here is an economic l i f e l i n e to most of these
states.

A *10,000-acre fire may seem like small
potatoes in this wide spread where the trees
grow so profusely, but it must be checked
a^s quickly as possible to prevent loss of
valuable timber.

How is it possible for the Weather Bureau
to service so large a territory with 20 mobile
units? This responsibility fal ls in the lap of
^Kru^mm who, in Salt Lake City, acts as co-
ordinator for the fire weather o^f^f^ices.

He engages in m i l i t a r y strategy, moving
the mobile units from one area of control
to another depending on the needs of the
moment, much as a general deploys his
troops. For example, during the peak of
forest fire activity during August and early
September, the mobile uni t that normally
works out of Salt Lake City was sent to the
big Sundance fire in Idaho. One from *Mis-
*soula, Mont., also went to Idaho, as did
one from Phoenix and one from Reno.

It would be possible to send all the units
to one state if that were necessary, but during
the height of the 1967 activity, 12 of the 20
mobile units were suf^f^icient to meet the de-
mands placed upon the fire weather service.
When a fire is believed under control, the
forestry service releases the u n i t and it re-
turns to home base, ready to depart again
upon call.

The Pacific Northwest is the region of
coniferous trees, the evergreens such as
Douglas fir, pine and spruce. Historically,
huge crowning forest fires have occurred in
coniferous forests. It is in these forests that
fires start and not, as in much of the East, in
the leaf or deciduous trees.

The needles from the evergreens combine
on the ground with the mosses, brush and
grass into an accumulation known as "du^f^f."
This is the fine fuel in which fires start and
spread. Extremely sensitive to moisture, it
can roar into flame when the air is dry.

Some fires in the Northwest are caused by
man—from the gasoline and sparks in a log-
ging camp, a golf cart engine, a plane crash
or a vehicular accident. More than 75 per-
cent, however, are caused by l ightning.

"Dry thunderstorms with *chinook East
winds and dry cold fronts are the big dangers
in the *timberlands of the West," said ̂ Krumm.
"A dry thunderstorm is one in which the
rain that falls from it dries up before it
reaches the ground. The l i g h t n i n g associated
with it comes through, unfortunate ly . Then
the fires start.

"This becomes a potentially disastrous
s i tuat ion when the dry East winds begin
pouring down the mountains, suckin^g up
the moisture from the fine fuels. Then, if the
winds get strong enough, the fire is l ike ly
to crown (reach the tops of the trees^) and
the fire fighters are in real trouble. The best
present we can give them is rain."

*!0



I"

^"TO^RN^ADO!^"^, a new ESSA-
Weather Bureau color film, is
being given public release this
month, with premieres planned
in several major cities.

The film, many months in the
making, is designed to acquaint
the public with the dangers of
this awesome natural hazard^, and
to emphasize the safety precau-
tions to be taken to reduce the
toll in death and injury.

"Tornado!", which succeeds a
black-and-white production view-
ed by many millions across the
nation over a period of years,
provides probably the most com-
plete film record of tornadoes
ever o^f^fered to the public. Color
footage from Nebraska, Texas,
Missouri and Kansas outbreaks
show^s in dramatic detail the fury
of this storm. Production crews
journeyed to Kansas City and
Chicago for location shooting.

The ̂ f^ilm was written for ESSA
by Сое-Peacock and produced
by ASTRA Films Inc., of Wash-
ington. Jef^f Baker, ESSA radio-
TV-film officer, was executive
producer.

It wil l be shown on TV, before
schools, clubs and other audi-
ences as a part of the agency's
continuing programs in public
safety. The front cover of this
issue of ESSA ̂ Worl^d is from the
movie, and other photos from
its making appear here.



^a can-do Coas^t ^Surve^y^
unit has an amazing

^s^pe^c^i^a^lt^y I ̂ th^e im^p^o^s^sibl^e
^g^a^d^get

"Brin^g us your problem and we'll solve
it."

This might well be the slogan of the
Coast and Geodetic Survey Engineering
Divisio^n.

The problems posed to this group by
the Survey's ships, field parties, and op-
erating divisions, by other ESSA compo-
nents, and by private industry include
such puzzlers as:

How can we station delicate recording
instruments in mid-ocean, 100 feet be-
low the surface, in water a mile or more
deep? An^s^w^er: Build a stable under-
water plat^form held to the sea bottom by
steel cables and buoys.

How can we speed the surveying of
America's last frontier—the 800^.000-
*s^quare-mile continental shelf o^ff the U.S.
coasts? An^s^w^er: Develop an unmanned
automated device which will do the sur-
veying for you—24 hours a day.

Under Division Chief Thomas *J. Hick-
ley, these problems are tackled by 18
engineers, physicists, *geophysicists, and
mathematicians, assisted by 31 electronic
technicians, instrument makers, drafts-
men, and administrative personnel. Each
new task is a challenge to their knowl-
edge, experience, and ingenuity.

Some problems can be solved quickly^;^
others involve years of painstaking work
before the best solution is found. For ex-
ample, more than five years have been
spent in developing the underwater stable
platform from which tides, currents,
waves, and the earth's magnetic field can
be measured.

Recently, the platform's instrument
capsule was replaced with a new one—
while the platform remained in place in
the sea. In this capsule a transducer,
which ordinarily records the distance to
the bottom of the sea, operates upside
down to record the distance to the crest
of the waves. The "trick of the *week"-
*fitting the equipment into the capsule—
was performed in the Engineering Divi-
sion's Instrument Section.

T^he instrument shop is a beehive of
activity, with many projects in various
sta^ges of completion. Chief Edmund *C.



*Duringer and his assistants are con-
st^antly called upon to fabricate items of
all sizes, shapes, and materials. Jobs are
done from design dra^wings, from sam-
ples and pictures, or from such simple
instructions as "Fix this so it will work."

Most of the Division's projects result
in the development of a prototype ^article,
with plans and specifications adequate
for securing bids on identical items.
Some—like the platform—are completed
ent i re ly within the Division.

For other projects, the Division does
the desig^n work, prepares speci^f^ications
^for parts, and completes the assembly.

In this way, they developed the new nar-
row-beam and stabilized echo sounders
tor the *^USC^'^&^GS ships DISCOVERER,
*OCEANOGRAPHF.R, and SURVEYOR. These

devices restrict the area from which data
is gathered to a small, definite area di-
rectly beneath the ship.

In a third category of projects, the Di-
vision uses commercially available com-
ponent parts, modified by the supplier or
by the Division i tself . When the equip-
ment is installed, sta^f^f representatives go
along as "trouble shooters"—to make
sure it works properly and to instruct
personnel in its use.

Equipment completed entirely wi th in
the Engineering Division includes: One
of the first electronic posi t ioning indica-
tor ( E P I ) systems, developed 20 ye^ars
ag^o. Besides serving as the agency's pri-
mary offshore navigation device, it was
used to assist a telephone company in
laying a cable between Seattle and Alaska.
Later, the Division w^as asked to bui ld a
number of the units for the Navy, which
used them in Arctic océanographie re-
search.

*Helmholtz coils for magnetometers.
Since these were unavailable, the Division
built five. They sti l l are not available

Continued

^(^Top le^f^t^) Ins^t^r^u^ment Ma^ke^r Jo^hn *R. Jen
*nings (le^ft^) and Mechanical Engineering
Technician William H. Leimbach preparing the
^wave-hei^g^ht re^cor^der ^for installation on the
underwater st^able platfor^m. John Jennings
donned scub^a gear to o^vers^ee the positioning
of capsule on the platform. (Left) ^Nor^wood
*^E. *Sherron aboard one of the two ̂ 2^6-foot
launches available for e^xclusive use in test-
ing instruments and s^ystems in the sea en-
vironment. The launches and smaller craft
provide the *proving-ground laboratory for en-
gineers and scientists away from their draft-
ing boards.
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Gra^vi^t^y mete^r eq^uipment installed at the Coast
Survey's *Be^l^tsville *(M^d.) C^a^libra^tion Site,
^which e^limina^ted the nee^d for the Coast Sur-
ve^y ^to send its ^shipboard g^ravity meters to
manufacturers to be checked for accuracy.
Designed by ̂ Mechanic^a^l Engineer James *C.
Fit^z^, the tab^le incorporates a simulated ^wa^ve
action.

Shown above with (I. to *r.^) Instrument Maker
Salvatore *C^a/tabiano, ^Electronic Engineer
Char^les *W. *Iseley, ^An^thony *J. *Goodheart.
Chief, Ocean Engineering Branch, and Instru-
ment Maker Thomas *F. *Hammett, is the Divi-
^sion's most recently developed system^, which
has successfully recorded tides in water a
mile deep.

commercially, but *C&GS personnel at
the *Fredericksb^ur^g Geomagnetic Center
have made some, using specifications pro-
vi^ded by the Division.

The Bubbler Tide Ga^ge. The gage does
not require a tide well, and can be used
in areas where wells are difficult to in-
stall.

The Laser *Geodimeter. The first sys-
tem of measuring precise distances with
the laser beam as a light source was made
by revamping a *geodimeter and install ing
the laser tubes and mirrors.

Equipment designed and built by the
Division, using parts built to its speci^f^i-
c^ations, includes: a system for recording
tides a mile underwater. It can be tethered
on lines with a marker buoy on the sur-
face, or dropped over the side of a ship
to make measurements for a predeter-
mined t ime and then float to the surface.

A release system incorporating acous-
tical telemetering principles. This system
will enable a ship on the surface to com-
municate with an instrument on the ocean
bottom, to check on the instrument's
operation, and to command it to release
its anchor.

Much of the Division's effort goes into
the development of various buoy systems,
which automatically record and transmit
data to a mother ship or to shore. One of
these, the *TICUS (for Tidal Current
Survey) system, has successfully passed
all tests and was used last summer by
the *USC&GSS Ship *^MARMER for a survey
of Long Island Sound.

Another, the ODESSA (Ocean Data
Environmental Science Services Acquisi-
t ion) system also has passed field trials
and completed a ^30-day s^urvey in the
Potomac River. ODESSA measures the
temperature, salt content, and depth of
the water and the speed and direction of
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its currents as well as barometric pres-
sure, air temperature, and wind speed
and direction.

A third *bouy system has revolutioni^zed
the Coast Survey's current-metering op-
erations. It incorporates an internal
magnetic-tape-recording system which
produces a record which can be fed
directly into a computer.

The ESSA Commissioned O^f^f^icers as-
signed to the Engineering Division,
Lieutenants Floyd *S. Ito and Cli^f^ford A.
Wells, are engaged in testing an auto-
mated system in which remotely con-
trolled hydrographie survey launches
sound the ocean floor and telemeter the
information to a mother ship. When
perfected, this system promises explora-
tion of the continental shelf.

The Division^'s achievements stem
from the skills and knowledge of its staff,
their field experience and its flexible
sta^f^f^ing arrangements.

Its personnel hold degrees in science
and engineering from the Alaska, Idaho,
Maryland, Minnesota, Montana, *Brigham
Young. Catholic, George Washington,
*Misissippi State, Northeastern, *Susque-
*hanna, Texas *A&M, and Yale universities;
from the City College of New York;
Massachusetts, Munich, and Vienna in-
stitutes of technology; and Virginia Poly-
technic Inst i tute.

The men of the Engineering Division
are field-oriented. They have been there,
and they know the problems from actual
experience. It is estimated that between
them they have more than 100 years^'^
experience in field operations.

Finally, they are assigned to a project
according to its requirements and their
talents and experience. Every project is
a team problem of interest to, and the
responsibility of everyone.

Thomas *J. *Hic^kley. Chief, Engineering Di^vi-
sion. {Left^} Instrument Makers George W.
*Mor^thland, Edmund *C. *Duringer an^d Donald
E. *Linthicum, ^(I. ^to *r.^) te^sting level-rod tape
scribing bench for microscopic accuracy.

Karl *H. *F. *Sc^haffrath ̂ (left^) and *Donnie *B.
^Mil^le^r see a demonstration by Gordon *J.
^Walker of the adaptation of the laser to the
conven^tional *geodimeter.

Designer Ole ^K. Schmidt watches Instrument
Maker *Donny *R. Sharp test the Monogram
Scanner ^which speeds up production of tide
prediction tables. ^/Left) Elec^tronic Technician
Carl *W. Reed assembling under^water sensor-
ing equipmen^t.
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A mechanical whiz-kid
a^t *Suitland^'s *NMC is

THE
*FOREC^BSTERS

Mic^rofilm scanne^rs read ^ma^p pic^tures on film chips mounted on computer aperture cards.

technological revolution in weather
forecasting is under way.

The event that triggered it was the in-
vention of the modern large-scale com-
puter, the machine that performs the
millions of calculations necessary to de-
scribe how the atmosphere will behave.

In the past 13 years, the Weather Bu-
reau's National Meteorological Center at
Suitland, Maryland, has made significant
advances in computer, or numerical,
forecasts as techniques and computer ca-
pability have increased.

Since July of 1966, it has consistently
broken or tied previous records in its sur-
face (sea level) forecasts and has had
comparable successes in upper atmos-
phere predictions.

Dr. Frederick *Shuman, Director of the
Center, emphasizes that all of this is not
the work of the computer alone. Man
still plays the dominant role since he not
only instructs the computer, but has the
element of judgment that cannot be fed
into a computer.

"We have not yet been able to pro-
duce a numerical sea-level forecast which
the analyst cannot successfully modify,"
he said. "This is the interesting aspect of
the National Meteorological Center —
the successful mix of man and machine."

"Man by himself and machine by itself
make sea-level forecasts of about equal
quality," he said. "But when the two are
combined, a superior product results.
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Dav^e *S^to^well sho^ws ^t^wo types o^f transmission ^from circuits t^uned fo^r ma^ximu^m cont^ras^t.

"As one meaningful measure of the su-
periority of the mixed product, the 48-
hour sea-level prediction of today has
skill equal to the 30-hour predictions
made before the era of numerical weath-
er prediction. Thus^, we have gained an
18-hour advantage through the use of
numerical weather prediction.

"We can now forecast for the day after
tomorrow with almost the same skil l as
we used to forecast for tomorrow."

A new model is being applied in fore-
cast ranges up to six days. "Its s k i l l has
not as yet been determined," he said.

The progress in weather prediction is
closely tied to the advances in computer
technology, according to Dr. *Shuman.

"It is testimony to the dif f iculty of the
weather forecasting problem that it was
sou^ght out as one of the earliest for in-
vestigation with the new computing tool,"
he said.

Numerical weather specialists speak
freely in terms of models that are applied
in computer calculations. By models they
mean the equations or the wri t ing down
i^n mathematical form the fundamenta l
physical laws governing atmospheric be-
havior. For readers with a scientific bent,
these are the first law of motion, the first
law of thermodynamics, the law of con-
servation of mass, and the equation of
state for an ideal gas.

Diff icult ies arise first in obtaining all
of the observational data required by the

mathematical equations to achieve de-
sired results and then in acquiring com-
puters large and fast enough to perform
mil l ions of computations required to solve
the equations over an entire hemisphere
w i t h i n operational time l imitations.

These obstacles necessitated radical
simplif ication of the fundamental equa-
tions through neglect of many terms de-
scribing various physical ef^fects. Subse-
quently, modeling became increasingly
improved and there was an accompanying
upsurge in forecast accuracy.

The first l andmarks in numerical pro-
cedures were the *barotropic model and
the three-level *baroclinic model.

The *barotropic is the simplest since it
describes behavior of ^an atmosphere in
which the temperature at every point is
determined completely by the atmos-
pheric pressure at that point.

In the real atmosphere, the dis^tribution
of temperature is somewhat independent
of the dis tr ibut ion of pressure. For exam-
ple, low pressure may be observed in both
polar and tropic^al regions at a time when
temperatures may differ by as much as
100 degrees *F.

Obviously, the *barotropic model was
not adequate and a model was required
to permit the description of both the tem-
perature and pressure fields.

This requirement can be satisfied by
mapping ( p l o t t i n g ) the height of two or
more surfaces of constant pressure, 500

Cont^inu^ed

The cu^r^ve fo^llower machine ^c^an draw a hemis-
phere map in about 4 minutes.

Scanners read black and ^white areas ^from satellite
pic^tures to sen^d *NMC charts. ^More than 20 fac-
^simile circuits go to al^l parts of the ^globe.
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Sur^face stud^y by analys^ts
cloud pic^tures.

^William French Margaret Supplée and Bill ^Rammer, from satellite

Tec^hnician Jim Dodge de^fines information into line symbols from a machine made chart pre-
pare^d for transmission ^via facsimi^l^e.

and 200 millibars *( 1 8.000 to 35,000 feet)*,*
for instance.

The distribution of the dif^ference in the
height of two pressure surfaces serves to
specify the distribution of temperature
within the atmospheric layer lying be-
tween these two pressure levels. This im-
mediately is a gain over the *barotropic.

Models that take into account temper-
ature distribution are called *baroclinic.
These have a major advantage over the
*barotropic in that they can predict the
generation of storms whereas the *baro-
*tropic only serve to predict the move-
ment and decay of storm systems.

The most refined of the *baroclinic mod-
els is that which is currently used at the
National Meteorological Center. Instead
of three constant pressure levels as in its
previous *baroclinic model, *NMC now
uses six levels, vastly more sophisticated.
The more information that can be ob-
tained and computed throu^gh the depth
of the atmosphere, the greater the ac-
curacy of the output.

The new *NMC form is called the six-
layer primitive equation *(PE) model in
which "primitive" means "origina^l", not
"ancient"^, and refers to the most common
and fundamental form of the equations of
physics. Development of the earlier mod-
els started with more complex forms of
the equations which were then simplified,
ne^glecting small terms. Neglect of these
small terms has long been suspected as a
source of forecast error. It turns out to
be much easier to revert to the primitive
equations than to take into account all
of the terms in the complicated equations
used in earlier models.

The *PE model uses data at six pressure
levels, permitting a detailed description of
both pressure and temperature. But one
thing is missing. What about moisture?

This factor was added this year with
the inclusion in the *PE model of what is
described as the effect of the "feedback of
latent heat." This process takes into ac-
count the fact that heat is released when
water vapor in the atmosphere condenses.
The heat provides additional storm en-
ergy, and the condensed water assumes
the forms of clouds and rainfall.

The latent heat addition has had the
encouraging result of refining the move-
ment and intensification of surface low-
pressure (storm) systems.

"The weather prediction problem in
relation to computers has been likened to
a gas which fills all available space no
matter how much its container is ex-
panded," said Dr. *Shuman. "Progress has
undoubtedly been paced by computer de-
velopment. If acceleration of growth of
computer power should slacken, progress
in weather prediction would be slowed.
A pessimistic view is not justified, how-
ever. Full advantage has not yet been
taken of the present generation of com-
puters and much more powerful ma-
chines are on the horizon."
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ESSA '̂ s Frit^z Peak Observ^atory is na^me^d in ^hono^r^
of P^rofessor *H. ̂ Fri^t^z, ̂ an ̂ acti^v^e ̂ pa^rti^ci^pan^t in the
Polar Year, the first e^xtensive international coop-
erative stud^y of geoph^ysi^cal phenomenon. Frit^z^
Peak is 25 miles ̂ fro^m the ̂Research Laboratories
in Boulder.

By *JOAN^N TEMPLE
ESSA Research
Laboratories

The decor?
Colorado baro^que .̂

The mission?
Moder̂ n as

to^morrow

*^. Fritz Peak Observatory is a curious
^E mix of photometers, *snowshoes,
*•^• computing equipment^, and a decor

reminiscent of the Victorian A^ge.
The observatory is housed in an isolated mountain lodge

of Fritz Peak 25 miles from the *Aeronomy Laboratory in
Boulder, Colorado. Michael *Gadsden, Chief of Optical
*Aeronomy, and his seven staffers commute daily from Boulder
and, in winter months, the trip through Boulder Canyon and
into the Colorado Rockies can be difficult.

Once they^'ve dug their way in and settled down in the
ornately wall-papered upstairs rooms left by the previous
owners, the Fritz Peak staff becomes involved in a wide range

Co^ntinued

BOULDER '̂S *HIRGLOUI VIGIL*
* A^i^r ̂ gl^o^w : Li^ght from the ni^g^httime ^sky th^a^t o^ri^g^in^ate^s in the
^hi^g^h atmos^phere and i^s associ^ated wi^th ̂ photo *cl^iemical reac^tio^ns
of ^gase^s b^y so^la^r radi^ation (We^b^s^ter).
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^(Top^) *H. Virginia Blacker ca^li-
brates stan^d^ar^d li^ghts and fil-
ters for other *airg^low obser^va-
tories. This measurement, de-
^ve^loped ̂ at ESS A'*s ^Frit^z Peak
O^b^servatory, is avai^lable ̂ free
to any researcher in the ̂ world.
^(Right^) *Han^zel *L, Cra^wford
scales charts in front of the
once-^festive fireplace of Frit^z^
Pe^ak Observatory. ^(Belo^w)
Charles *M. *P^urdy operates a
photome^ter atop Frit^z Peak
9000 feet above sea level.

of scientific activities. On the first floor, past *snowshoes and
shovel stored in glass display cabinets, *H. Virginia Blacker
calibrate^s standard lights for other *airglow observatories
around the world. Data processing equipment dominates the
large stone fireplace on the second floor, while the third floor
is given to offices and scientific equipment receiving readings
from the instruments at the top of Fritz Peak. From 9000
feet above sea level, these instruments have an unobstructed
view of the entire sky and yield atmospheric data on such
varied things as *nightglow, low-latitude aurora, and the be-
havior of meteors and interplanetary dust.

For two weeks of each lunar month, Fritz Peak operates
on a *24-hour-a-day observing schedule. Charles *Purdy, Ed-
ward *Marovich, Jerry Smith and *Orrin Mills perform this task.

Observations of night *airglow made at stations around
the world are usually concerned with determining a line of
the visible light spectrum which is isolated from any other
background light by use of narrow interference ̂ f^ilters. Thus^,^
the accuracy of night *airglow observations depends not only
on a practical standard source of light for comparison, but
also on calibration of the filters.

In the hope that ^standardization of lights and filters will
lead to useful new *airglow data, the Fritz Peak Observatory
offers to calibrate light sources and filters for researchers
around the world. Mrs. Blacker has had customers from as
far away as the University of Botswana, Lesotho, and Swazi-
land in the small African nation of Lesotho.

Fritz Peak needs only two days to perform the measure-
ments on a light source and four filters. With airmail both
ways, the light and filters are away from their photometers
for a m^aximum of two weeks. Like Fritz Peak, many *airglow
observatories are on a *two-week-per-month observing *sched-

*i
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*ule through the last and first quarters of the moon. Even the
maximum two-week measuring period does not then inter-
fere with an established observing program.

At twilight, both evening and morning, the upper atmos-
phere is in transition. The photochemical and ionospheric
regions of the atmosphere are ending a period of prolonged
sunlight or darkness and are therefore in the process of chang-
ing. The progress of these changes can be used to study either
the daytime or nighttime condition of the atmosphere.

One *spectrographic observation which is greatly enhanced
at twilight is that of red-arc aurora. This low-latitude aurora
was first recognized during the International Geophysical Year
(1957-1958). Records from Fritz Peak for eleven years, from
1955 through 1965, were re-examined to check on the occur-
rence of these unusual aurora which occur through a theo-
retically forbidden energy transition of oxygen. The light
emitted by oxygen after colliding with a high-energy particle
is usually a yellow^-green color which can appear white when
mixed with other colors as in the usual aurora or northern
lights. Study of the red auroras offers the possibility of deeper
physical understanding of processes in the *magnetosphere and
the *F-region of the ionosphere.

The red auroras—variously called mid-latitude arcs, *M-
*arcs, red arcs, and *SAR-arcs—tend to persist for most of the
night when they occur. Although a definite correlation is not
established, red arcs do tend to occur at *sunspot maximum and
Fritz Peak expects to see an occasional one next year, with
many chances of observation in 1969 through 1971.

Since Fritz Peak is the only observatory constantly
watching for this phenomenon, when a red arc occurs the ob-
servatory staff immediately informs interested satellite ex-
perimenters such as those with instruments aboard NASA's
Orbiting Geophysical Observatories and the Topside Sounder
spacecraft.

Much of Fritz Peak's *nightglow or *airglow work is asso-
ciated with interest in sodium in the upper atmosphere. Sodium
and other metal atoms have been noticed in the upper atmos-
phere for many years. For as many years, scientists have de-
b^ated theories about how these atoms got there. Meteors and
interpl^anetary dust of^fer the two most logical sources for
metals in the upper atmosphere.

Extra-terrestrial atoms released into the upper atmosphere
are of interest to many scientific disciplines. Meteoric material
may be re^sponsible for a number of atmospheric phenomena
i n c l u d i n g the occasional glowing, *noctilucent clouds which re-
flect sunlight from below the horizon.

Recent theories suggest that ablation, a boiling and sput-
tering process where a solid passes directly to a gas, of small
meteors may account for the metal atoms detected in the at-
mosphere. Dr. *Gadsden theorizes that much of the sodium
population comes from meteors with radii of only a few ten-
thousandths of an inch. Many such meteors orbit the Sun in
the same direction as the Earth and are swept up by the Earth.
They ablate some 55 miles above the Earth's surface. This
meteor influx seems to be greatest near the equator about
6:00 p.m.

Meteors moving in the opposite direction enter the at-
mosphere at higher velocities on the dawn hemisphere and
ablate some 15 miles higher in the atmosphere. The morning
influx is less than the evening one.

If this theory is correct, the observed abundance of sodium
in the atmosphere should increase towards 6:00 p.m., at all

but the highest latitudes. Until recently, daytime measure-
ments of the sodium population were impossible.

Jacques *Blamont, a physicist in France, developed a
*Zeeman photometer which can detect the faint emission lines
of sodium even when they are masked by an overpowering
background of scattered sunlight. *Gadsden has recently
adapted this *Zeeman photometer in observations of the sodium
*dayglow and Fritz Peak is now making such measurements.
A ^24-hour picture of the density of atomic sodium as a func-
tion of altitude may provide some answers to the puzzle about
metals in the atmosphere.

D^r. Michael *Ga^dsden ^adjusts the t^wilight spectrometer b^y the
glo^w of ^yello^w sodium light. In addition to the ^work at Frit^z^
Peak, *Gadsden is invol^ved in studies with VH^P *backscatter
radar, eclipsed observations and low-level aurora in polar re-
gions. ^Earl^y ne^xt year, an airborne e^xperiment is planned over
the polar cap.
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*ПЕШ5 ВЕ^НТ
New Rese^arch ^and Trainin̂ g Center

Colorado University^, ESSA Form Institute
Formation of a cooperative institute for

research and training in the environmental
sciences has been announced by the Uni-
versity of Colorado and ESSA.

The "Cooperative Institute for Researc^h^
in Environmental Sciences." to be known
as CIRES, will involve several departments
of the university and *ESSA's Research Lab-
oratories in Boulder.

CIRES wil l be devoted to research and
advanced training in continuum mechanics,
geophysical fluid dynamics, solid ea^r^th and
planetary geophysics, including geochemis-
try; and plasma science including magneto-
hydrodynamic^s. While focusing on theoret^-^
ical problems, CIRES' research may also
include field investigations and instrumen-
tation, experimentation, and documenta-
tion and bibl iography.

This work is expected to advance man's
understanding of the weather, his ability to
make two-week forecasts accurately, and
his abil ity to beneficially modify the weather.
It is also aimed at increasing man^'s knowl-
edge of the planet's geological history and
present-day dynamics, possibly making it
easier for scientists to predict the earth's
future. Another area that wil l gain from
the work of CIRES will be ionospheric re-
search, with a resultant benefit in telecom-
munications.

CIRES, which wil l be housed at the Uni-
versity, has three m^ajor purposes:

Dr. Joseph *R. Smi^ley. Pre^si^de^nt o^f t^he University of Colorado, Dr. ̂ Robert *M. ̂ W^hite ̂ and
Dr. Geor^ge *S. *Benton, si^gning agreement establishing CIRES.

To provide a means for increasing effec-
tiveness of research and teaching in the en-
vironmental sciences through close collab-
oration between *CU and ESSA.

To provide a center for collaboration o^f^
environmental science research workers
from Boulder, the Nation, ^and throughout
the world.

To provide a means for t r a i n i n g person-

nel for research in the environmental sci-
ences.

The i n i t i a l phase of development of
CIRES will be under the guidance of a
steering committee composed of five rep-
resentatives of the University and five from
ESSA. Dr. George *S. *Benton, Director of
*ESSA's Institute for Environmental Re-
search *( 1ER), is chairman of the committee.

Commerce Fellows Named For 67-68 ESSA Artists Winners In Commerce Show
Eight ESSA men are partici-

pating in the Department of
Commerce Science and Technol-
ogy Fellowship Program for '67-68.

After an intensive educational
and orientation program, they
will work in other agencies, in
activities related to their special-
ities. The Fellows, and their
agency assignments for the com-
ing year, are^: ESSA — Howard
*L. April, Department of State.
Weather Bureau — Edward *W.
Bison, O^f^f^ice of State Technical
Services, Commerce^: A^r^thur *R.

*Kneer. National Bureau of
Standards. Coast Survey -
Frank *H. Branca, National Bu-
reau of Standards: Everett *H.
*Ramey, Office of Hydrology.
Weather Bureau. National En-
vironmental Satellite Center —
Jerry *C. Glover. National Aero-
nautics and Space Council:
Holmes *S. Moore, President's
Commission on Marine Science,
E n g i n e e r i n g a n d Resources .
ESSA Research Laboratories ^—^
Paul I. Wells. Office of World
Weather Systems, ESSA.

ESSA employees carried off
numerous honors in the Fifth
Department of Commerce Art
Show, sponsored by the Com-
merce Welfare and Recreation
Council.

ESSA winners in the five *cate-
*ories were: Oils — Joanne Dvo-
rak, first prize. Water colors —
Helen B. Vogt, second prize;
*Beulah *Ramey, third prize and
honorable mention. Pastel draw-
ings and graphics — Robert *G.
Hall, first prize; Shirley *Harnish
Ganse, second prize; Arthur *F.

*Lamay, third prize; and Edward
F. Beisel and Dorothy *E. Allen,
honorable mention. Sculpture —
Dorothy *E. Allen, first prize;
Joanne Dvorak, second prize;
and Wendell P. Taylor, third
prize. Ceramics — *Vernon Dvo-
rak, second prize; and Joanne
Dvorak, third prize. Edward *F.
Beisel also won the popular vote
prize, which was o^f^fered for the
first time. Mrs. Alexander *B.
*Trowbridge, wife of the Secre-
tary of Commerce, presented the
awards.
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*news

*4.5 -̂Million-Squ^are-Mil̂ e Photos

ESSA 6 LAUNCHED AT WESTERN TEST RANGE
ESSA 6 — a new weather sat-

ellite o^f^fering cloud pictures to
anyone, anywhere, equipped to
receive them — was successfully
launched from NASA's Western
Test Range at *Lompoc, Calif., on
Nov. 10, at 12:45 p.m.

The polar orbiting satellite's
two automatic picture transmis-
sion cameras will photograph the
earth's cloud cover every six
minutes and will automatically
send the pictures to any properly
equipped ground station with a
2150-mile range.

Each photograph will cover an
area of four and one-half million
square miles.

ESSA 2 and ESSA 4, the new
spacecraft's older sisters in the
TOS system, have transmitted a
total of 80,000 photo^graphs in
this manner. The value of the
instant weather pictures is dem-
onstrated by the increasing num-
ber of ground stations equi^p^ped
to receive them. When ESSA 4
was launched in January 1967,
180 APT receiving stations were
in operation around the world.

Since that time, the number has
increased to 305 — 216 in the
United States and 89 in other na-
tions. Weather services of 45
foreign nations receive and use
the photographs each day.
Among the other users are 26
universities, an estimated 25 to
30 U.S. television stations, and
private citizens who have bui l t
their own receivers.

Today, APT receiving stations
are operating on every continent,
as well as aboard ships at sea.
The instant weather pictures
have been especially valuable in
improving local forecasts and
briefing pilots, since they pro-
vide up-to-the-minute informa-
tion on weather conditions over
a large area around the receiver.
At New York's Kennedy Air-
port, APT pictures are used rou-
tinely in the flight clearance pro-
cedure.

The TOS system, financed by
ESSA and managed and operated
by *ESSA's National Environ-
mental Satellite Center, provides
both global and local cloud-cover

pictures every day New launch-
es are scheduled as needed to
assure both types of coverage.
T^he system began operation in
February 1966, with the launch-
ing of ESSA 1 and ESSA 2. Pic-
tures taken by ESSA I, ESSA 3,
and ESSA 5 are stored for trans-
mission to *ESSA's two Command
and Data *Acquistion stations,
and are used in central analysis
of global weather. ESSA 2 and
ESSA 4, which the new space-
craft will replace, are equipped
with Automatic Picture Trans-
mission camera systems.

Responsibility for construction
and launching of the new satel-
lite was assigned by NASA's Of-
^f^ice of Space Science and Appli-
cations to the *Goddard Space
Flight Center. The Astro-Elec-
tronic Division of RCA con-
structed the satellite.

Th^e improved Delta launch
vehicle, built by the McDonnell-
Douglas Corporation, was used
to place the satellite in orbit.

See ^photos on back cover.

EDS^9 Degree Days Statistics Useful
One daily statistic computed

at ESSA weather offices hits the
householder right in his pocket-
book.

That statistic is the *degreee
day, a useful measure of cold.
When day and night tempera-
tures average 65 degrees or
higher, most buildings require no
heat. But for every degree of
average temperature below 65,
more fuel is needed to maintain
comfort.

To provide a precise measure
of the demand for fuel, every
degree of daily temperature be-
low 65 is considered to be one
degree day. Thus, a day with
a mean temperature of 35 de-
grees would be computed as 30
degree days. It would require
twice as much fuel for heating
as a day with a mean tempera-
ture of 50 (15 degree days).

So valuable has the degree-day
concept become that daily or
monthly totals are routinely com-
puted for all temperature observ-
ing stations in the *ESSA-Weather
Bureau networks. Past degree-
day records are used by fuel com-
panies in planning their storage
needs. Daily figures are used in
scheduling fuel deliveries.

When a short test run by his

oil supplier shows that Mr. Jones"
new hou^se needs one gallon of
fuel oil for every 4.4 degree days,
delivery schedules are matched
to this burning rate. Each day,
the dealer logs in the daily degree
days from ESSA observing sta-
tions. When the total reaches
440, it^'s time for another hun-
dred gallons to be delivered.

With gas or electric heat, the
system dispatcher must ensure
that consumption does not ex-
ceed capacity. Each area dis-
patcher has a critical degree-day
load dependent on the local cli-
mate and marketing conditions,
peak demand costs, and other
factors. When daily degree days
exceed the critical value, less es-
sential industrial activity is cur-
tailed. Low-priority users accept
a lower of^f-peak rate in exchange
for the agreement to shut down
when degree days reach a certain
level.

The impact of a cold spell is
enormous. Fuel costs in a service
area may easily total $5,000 to
$10,000 for each degree day.
Forecasts by the Weather Bu-
reau are immediately converted
to degree-day estimates. Private
meteorologists refine their serv-
ices to include hourly or peak

degree-day rates, trends, and
changes to suit the needs of in-
dustrial clients. Under such con-
ditions, the o^f^f^icial Weather Bu-
reau measurement of tempera-
ture becomes very critical.

Maps of degree days for each
month of the year are published
by *ESSA's Environmental Data
Service. January is the coldest
month and hence shows the
^greatest degree-day values in
nearly all areas. The annual
map shows that fuel consump-
tion in central Wisconsin (A)
would be about double that of
extreme southern Illinois *(B)
and about four times greater than
that in south central Alabama
*(C) — if building construction
and living habits in the areas
were similar. Since such factors
are not constant, these ratios are
modified by actual experience.

Comparisons of fuel con-
sumption in a single area are
more accurate. For example,
March fuel costs in the Middle
West average about 70 percent
of the costs for January. In Chi-
cago the coldest six months,
ranked in order of decreasing
coldness, are January, Decem-
ber. February, March, Novem-
ber and April.

*ESSA *Research
*Arm *Is
*Reorganized

*ESSA's *research *element *has
*been *reorganized *and *renamed.
*The *Institutes *for *Environmental
*Research *have *become *the *ESSA
*Research *Laboratories.

*Its *primary *components *are
*12 *laboratories *and *the *Research
*Flight *Facility. *One *laboratory
*will *still *be *an *institute. *Within
*the *office *of *Dr. *George *S. *Ben-
*ton, *Director, *are *an *Office *of
*Programs *and *an *Office *of *Tech-
*nical *and *Administrative *Serv-
*ices.

*In *formation *of *the *ESSA *Re-
*search *Laboratories, *a *manage-
*ment *layer *has *been *removed *to
*give *laboratory *heads *a *direct
*communications *channel *to *the
*Director, *eliminating *the *four
*Institutes *through *which *the
*laboratories *have *reported, *and
*to *encourage *interdisciplinary
*cooperation *between *scientific
*^f^ields.

*Located *in *Boulder, *Colo.,
*are *the *Space *Disturbances *Lab-
*oratory. *Aeronomy *Laboratory.
*Wave *Propagation *Laboratory,
*Atmospheric *Physics *and *Chem-
*istry *Laboratory *and *the *Insti-
*tute *for *Telecommunication
*Sciences. *The *latter *retains *In-
*stitute *designation *to *maintain
*continuity *as *the *central *Federal
*agency *for *research *and *services
*in *support *of *the *Nation's *tele-
*communications *industry. *Also
*based *in *Boulder, *with *branches
*in *San *Francisco *and *Rockville.
*Md.. *are *the *Earth *Sciences
*Laboratories.

*Outside *Boulder *are *the *At-
*lantic *Océanographie *Laborator-
*ies. *the *National *Hurricane *Lab-
*oratory *and *the *Research *Fli^ght
*Facility *in *Miami^: *the *Pacific
*Océanographie *Laboratories *in
*Seattle^: *the *National *Severe
*Storms *Laboratory *in *Norman.
*Okla.. *the *Air *Resources *L^abo-
*ratories *in *Washington, *with
*branches *in *Cincinnati, *Oak
*Ridge *and *Las *Vegas: *and *the
*Geophysical *Fluid *Dynamics
*Laboratory *in *Washington, *D. *C.

*Many *staff *functions *have
*been *grouped *in *the *new *O^f^f^ice
*of *Programs. *The *Office *of *Ad-
*ministrative *and *Technical *Serv-
*ices *^(formerly *the *Office *of *Ad-
*ministrative *and *Support *Serv-
*ices) *will *provide *all *adminis-
*trative *and *technical *services *for
*the *ERL *and *will *also *be *respon-
*sible *for *services *to *the *National
*Bureau *of *Standards' *Boulder
*Laboratories.
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*Bssa,news
^mea^t

^ESSA Personnel Changes Announce^d
Numerous per^sonnel changes

have ta^ke^n place throughout
ESSA in recent weeks. Among
those of note are the fol lowing:

DR. *EL^DO^N *E. FERGUSON has
^been appointed director of *ERL's
*Aeronomy Labor^atory, succeed-
ing Dr. *Ë. *K. Smith. Dr. Fergu-
son, who ha^s headed *ITSA's At-
mospheric Collision Processes
Section, received his Ph.D. in
physics from the University of
Oklahoma. Before joining the
Boulder Laboratories in 1962. he
worked in private industry, and
^for the Naval Research Labora-
tory, and served on the faculty
of the University of Texas. In
1965. he received the Commerce
Gold Medal for his work on the
atomic and molecular processes
in the upper atmosphere.

^REAR A D M I R A ^ L NORMAN *E.
TAY^LOR has succeeded Rear Ad-
miral Harold *J. *Seaborg as Di-
rector of the *C&GS Pacific Ma-
rine Center in Seattle. Admira l
Taylor is a veteran of 24 years
with the *C^&GS. and formerly
commanded the *USC^&GSS SUR-
VEYOR. He served as Deputy Di-
rector of the Pacific Marine Cen-
ter from Febr^uary 1964 to June
I 966, when he was named execu-
tive o^f^f^icer of the S^URVEYOR
and subsequently commanding
o^f^f^icer in October 1966. A d m i r a l
Taylor is a graduate of Washing-
ton State University with ^a me-
chanic^al engineering degree.

DR. JOACHIM P. *^KUETTNER.
formerly Chief Space Scientist at
*NESC.'has been named *ERL's

Wilma Amante

Director of the Office of Ad-
vanced Research Project^s. Prior
to joining ESSA. Dr. *Kuettner
was Director of the Mercury-
Redstone Project and the Sat-
urn-Apollo System's Office at
NASA^'s Marshall Space Flight
Center.

CAPTAIN RAYMOND *M. STONE
has become *C&GS West Coast
Field Director, relieving Captain
*Emmett *H. Sheridan. *Capt.
Stone, previously Associate Di-
rector of ^the *C&GS O^f^f^ice of Hy-
drography and Oceanography,
is a 27-year career officer. He is
a former commander of the
*USC&GSS HYDROGRA^PHER and
*MARMER.

COL. WILLIAM *S. BARNEY, re-
tired Air Force officer, recently
joined the sta^ff of the O^f^f^ice of
World Weather Systems as a
Program Coordination Officer,
after 30 years in Air Force me-
teorological operations.

B A R B A R A *J. *McKAiN has been
a p p o i n t e d * m e t e o r o l o g i s t - i n -
*charge of the *WB Airport Station
at Norfolk. *Nebr. Miss *McKain
is the second woman MIC now
heading a *WB station. She joined
the Weather Bureau at Norfolk
in 194^3.

LOTHAR A. *Joo^s has been se-
lected as the Regional *Climatol-
*ogist for the *WB's Central Re-
gion. Mr. *Joos is a former State
*Climatologist for Illinois.

*C^DR. GERAL^D *L. SHORT is the
new Chief of Operations at
*C^&GS' Pacific Marine Center.
*Cdr. Short was formerl^y com-

*manding officer of the *USC&GSS
P A T H F I N D E R .

KEITH W. *VEIGAS has become
chief of the *WB Eastern Region's
Scient i^f^ic Services Division suc-
ceeding Silvio *G. *Simplicio. Mr.
*Veigas holds a master's degree in
meteorology from New York
University.

*HOWELL M. BUTLER, *geo-
*physicist. is chief of the Palmer
*Seismological Observatory in
Alaska. Mr. Butler received his
*B.A. degree in geology from
Louisiana Polytechnic Institute
in 1955, and joined the *C&GS
in 1960.

EDWIN G. *KITTLESON has
been named administrative offi-
cer of the *C&GS Pacific Marine
Center in Seattle. Mr. *Kittleson
has been in the Federal Govern-
ment since 1937.

PAUL E. *WOOLARD. formerly
head of the *WB office in *Agana.
Guam, has been selected to head
t h e P a c i f i c M i s s i l e R a n g e
Weather Unit at Barking Sands.
Hawaii. Mr. *Woolard joined the
Weather Bureau in 1951.

MRS. WILMA AMANTE of
*ESSA's Administrative Opera-
tion^s Division has been named
Chief. Support Services Section,
succeeding Wayne *Sulecki. Mrs.
Amante entered the Weather
Bureau in 1952.

CARL A. VON HAKE is acting
chief of the *C&GS Seismology
Investigations Branch in the ab-
sence of James *F. Lander, who
has accepted a year^'s *fulltime
university assignment.

Dr. *Eldon *E. Ferguson Dr. Joachim P. *Kue t̂̂ tner

Barbara *J. *McKain ^Rear Admiral
Norman *E. Taylor

Carl Vo^n Hake

Effects of Great
Alaskan Earthquake
Recorded By Survey

The great Alaskan earthquake
of March 1946 was so powerful
that mountains subsided, the
seabed rose 50 feet in one area,
and the shock waves tore boats
fro^m their moorings along the
Gulf of Mexico.

The Mississippi River rose
1 ̂ '/2 to 5 feet, and water sloshed
over the top of a swimming
pool in Atlantic City, N.J.

At *Hilo, Hawaii, the seismic
sea wave caused by the great
quake caused the water to rise
more than 12^'/2 feet and in Ant-
arctica, the tsunami was re-
corded *22^l/^2 hours later.

More than three years have
elapsed since the earthquake
struck Alaska. Seismologists
are still gathering information
on its effects. Some of their
findings are incorporated in a
technical report issued by ESSA,
the work of *geophysicist Mark
*G. Spaeth and *oceanographer
S. *C. *Berkman of the *C&GS.

They have found that:
1. Mountains on *Kodiak Is-

land and near Prince William
Sound subsided 7 feet or more.

2. The ocean ̂ f^loor rose in a
*480-by-127 mile area. The high-
est uplift was 50 feet, the
greatest ever *recoded, between
*Kodiak and Montague Islands.

3. Shock waves caused the
earth to vibrate with enough
strength to generate seiches as
far away as Key West, Fla.

Widespread, though relative-
ly minor damage was caused
along the Gulf coast in an area
extending 340 miles from Hous-
ton. Tex., to Lake Borgne, La.,
and inland as far as Baton
Rouge, La., 90 miles from the
Gulf. At New Orleans, a sud-
den rise of 1 ̂ V^i feet in the Mis-
sissippi River caused vessel^s at
the dock to break from their
moorings.

4. Of the 131 fatalities, only
nine occurred outside the areas
hit by the tsunami. Of the 131,
there were 15 outside Alaska,
including 11 in Crescent City,
Calif., and 4 in Newport. Ore.

5. The tsunami caused an es-
timated property loss of 101 to
105 million dollars. *Kodiak
City, Alaska, sustained the
greatest damage, approximately
3^1 million dollars.

6. The highest point reached
by the surging waves was 220
feet above sea level near *Val-
*dez, Alaska, where a slice of
land approximately 4000 feet
long and 600 feet wide fell into
the sea.
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Sea Floor
Tested In
Maine Gulf

MI^NI-WEATHER SYSTEM^, MIGHTY MIDGET^, U^NDER TESTING

Tests designed to determine
the ocean floor^'^s ability to sup-
port structures have been con-
ducted by ESSA in cooperation
with the University of Illinois'
geology department.

The unique program employed
new instrumentation developed
by the University with financing
by the O^f^f^ice of Naval Research.

The tests were carried out at
a depth of about 885 feet in the
Wilkinson Basin, approximately
60 miles east of Boston in the
Gulf of Maine, by scientists
from the Marine Geology and
Geophysics Labora to ry of
*ESSA's Atlantic Océanographie
Laboratories, and from the Uni-
versity.

Dr. George *H. Keller, labora-
tory director, was in charge.
Collaborating with him was Dr.
A. *F. Richards of the University
of Illinois Department of Geol-
ogy. The tests were conducted
from aboard the *USC&GSS DA-
VIDSON, commanded by *Lt. *Cdr.
*K. William *Jeffers.

Keller said the tests involved
an entirely new approach to the
study of the mass physical prop-
erties of ocean sediments. It
consisted of developing and test-
ing instrumentation capable of
measuring these properties di-
rectly in the sea floor to a depth
of 10 feet below the sea bottom.

Previously, he explained, stud-
ies of this type have only been
conducted in the laboratory on
samples taken from the sea floor.
This program allows all the test-
ing to be carried out directly in
the sea floor, thus increasing the
rel iabi l i ty of the data and reduc-
ing the te^sting time in the labora-
tory.

Three unique instruments have
been developed to measure sedi-
ment shear strength, bulk den-
sity and water content, and pore
pressure.

Data collected during the
study serves two major purposes.
I^t provides engineering data on
the strength and bearing capacity
of submarine sediments which
are required before any sizable
installation can be placed on the
sea floor. This area of concern
is increasing in importance as
we begin to develop habitats for
man and extend oil well drilling
platforms further from shore.
Second, it provides a new ap-
proach to the study of *diagenesis
(the process whereby mud or
sand becomes rock over thou-
^sands of years). This process is
not yet fully understood.

A new achievement in minia-
turization is the development by
the Weather Bureau, of a com-
plete weather observing system
small enough to ̂ f^it into a suit-
case.

AMOS 111-70 weighs only 50
pounds and fits into a standard
Weather Bureau rack drawer
roughly 19 inches deep^, 19 inch-
es wide, and 9 inches high.

The name "AMOS", derived
from Automatic Meteorological
Observing System, is applied to
a series of Weather Bureau pro-
grams relating to automatic data
gathering.

A prototype of the new auto-
matic station has been sent to the
Weather Bureau's Test and Eval-
uation Laboratory for a year's
functional assessment. Opera-
tional use in the field is planned
for 1970, if resources permit, as
a replacement for the original
AMOS III, which is 10 times
larger and far less versatile.

AMOS II1-70^, built with the
most advanced integrated cir-
cuitry, composes standard tele-
typewriter messages from infor-
mation provided by a variety of
weather instruments. At the
proper moment, these reports are
fed into the national weather
teletypewriter network.

This is expected to be of value
in the dissemination of weather
observations for general and spe-
cialized foreca^sting use, *espe-

El^ect^ro^nic Technician Donald ^M.
E^dwa^rds ^with Amo^s 111-70.

^daily for aviation interests which
receive hourly teletypewriter re-
ports of conditions throughout
the nation.

The new system has advan-
tages over older models in cost,
reliability, and si^ze. Wh^en pro-
duction is in full swing, the sets
will cost approximately $6000,
exclusive of sensors (observation
instruments) and installation
charges.

The program now calls for in-
stallation at existing weather st^a-

tions to assist busy observers and
to provide information during
hours when those stations would
otherwise be unmanned. Also
under consideration is the poten-
tial for acquiring information
from locations too remote for
manned observation platforms,
such as mountain and ocean
areas.

In its present configuration,
the automatic station can trans-
late data from seven observa-
tional sensors into usable tele-
typewriter information. These
are temperature, dew point, wind
direction, wind speed, precipita-
tion occurrence (is it raining
now?), precipitation accumula-
tion, and *altimater setting (a
value used by pilots for takeof^f^
and landing).

The set is designed, however,
to include various types of in-
formation that may be inserted
by an observer. Extra sections
have been built in to allow in-
sertion of six more observational
readings in future expansion.

The system was developed by
the Equipment Development
Laboratory's Processing and Dis-
play Section under the direction
of Richard *H. Waters.

The functional requirements
for the system were established
by the Weather Bureau's Data
Acquisition Division and the
Systems Plans and Design Divi-
sion.

In the tests, the shear strength
of the sediment was measured
by driving a *four-bladed vane
into the sea floor and applying a
torque ^(or twisting force) suf-
ficient to cause the sediment's
strength to fail. The maximum
torque was then recorded and
related to the sediment's shear
strength.

To determine the sediment's
bulk density, a two-prong probe
was used, housing a gamma emit-
ting source (cesium 137) in one
prong and a scintillation detec-
tor in the other.

These prongs were used inter-
changeably from an aluminum
tower, 14 feet high and 8 feet
wide at its base, which was low-
ered to the sea floor to provide
a platform from which the
probes were operated. Once
the tower reached the bottom,
a motor in its framework was
energized to drive the probe
(vane or density) into the sedi-
ment. When the vane was used,
an additional motor cut in to
provide the necessary torque.
The entire operation of the
probes and recording was con-
trolled by cable from aboard the
ship.

ESSA Aerial Addition: A Buffalo Bird

The newest addition to *ESSA^'s
arsenal of scientific aids is a Buf-
falo.

A Buffalo, in this case, is an
airplane — a De *Havilland de-
clared surplus by the Air Force
and turned over to NASA, which
in turn transferred it to ESSA.

The two-engined ship, with a

36.000-foot ceiling, will be used
in the Coast and Geodetic Sur-
vey's aerial photography pro-
^gram. Its interior will accom-
modate three aerial cameras, in-
frared sensors, and special navi-
gation and ranging devices. Con-
version will take approximately
a year.
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