Early stages in the growth of snowflakes. John Mead Adams, University
of California, Los Angeles, Calif.
Long range forecasting. F. Napier Denison, Dominion Meteorological
Service, Victoria, B. C.
Friday, 20th, 12.15 P. M.

Luncheon for meteorologists and their friends, with informal program.
Friday, 20th, 2 P. M.

Forest tree diseases caused by meteorological conditions. Ernest C.
Hubert, University of Idaho, Moscow, Idaho.
Relative humidity and short-period variations in fuel moisture content.
A. Gael Simson, U. S. Forest Experimental Station, Stabler, Wash.
California thunderstorms and lightning fires. L. G. Gray, U. S. Weather
Bureau, San Francisco, Calif.
A new rainfall map of Washington. O. W. Freeman, State Normal
School, Cheney, Wash.
Disastrous fire weather of September, 1929. Charles I. Dague, U. S.
Weather Bureau, Portland, Ore.
Fire weather and fire climate. George W. Alexander, U. S. Weather
Bureu, Seattle, Wash.
Reports of committees and other
business.
Saturday,
21st
Excursions.
BREAD-AND-BUTTER METEOROLOGY *
By

W.

J.

HUMPHREYS

The greatest poet of all scientists, and the ablest scientist of all poets,
summed up a large part of the philosophy of life in a single one of his
famous quatrains:
"A book of verses underneath the bough,
A jug of wine, a loaf of bread—and thou
Beside me singing in the wilderness—
Oh, wilderness were paradise enow."
Here the cultural and the aesthetic are typified by the book of verses,
while the "thou beside me" notes the contentment in comradery. But,
though enraptured as he evidently was while envisaging this paradise,
Omar did not lose sight of the fact that, dream as we may, life is real
—that while love and poetry soothe the soul and fire the mind, the
stomach at least requires more solid food. And as another poet-philosopher has put it, we can somehow get along without every sort of
luxury, but we must have something to eat. There is then ample justification for talking about the practical, or bread-and-butter, aspect of
any science, even so aesthetic a science as that which treats of the billowy cloud, the blue of the sky, the purple of twilight, the rose of dawn,
the bridge of the gods, and the golden rings that girdle the sun and
the moon.
Of course the inestimable cultural worth of the science of the air is
1
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admitted by every one, but what of its material value? What aid is
it to the industries—the occupations that provide us with all the necessities of life and most of our luxuries?
Well, it helps in so many ways that it is impossible to refer to more
than a fraction of them, and that but briefly.
Climate

The climate of a place is the history of its past weather, a history
which for convenience we commonly express in terms of tables, charts
and graphs. They tell us in concise form, and for the place in question,
what has been the average monthly, seasonal and annual precipitation;
the prevailing direction and average strength of the winds, season by
season; the average date of the last killing frost in the spring of the
year, and the first in the autumn; the summer and winter percentages
of sunshine; and a variety of other important facts. All this is useful
because here at least the adage that history repeats itself is substantially true. From such data the physician can select places adapted to the
needs of his patients; the manufacturer can, in many cases, wisely locate his factory; and the agriculturist can plant to best advantage. A
fruit orchard, for instance, should be set out where late spring and
early autumn frosts rarely occur, and not where both are frequent.
In hilly regions such contrasting climates often pertain to places less
than half a mile apart. The contrast in the resulting business is even
greater than that of the climates—success in the one case, failure in
the other.
From this weather history we know the most promising places for
testing foreign fruits, trees and plants; and also what can and what
can not be successfully grown at any given place—information that
could not be gained half so reliably in even a lifetime of guess and try.
In this way and no other did we know at once where to plant the tung
tree, where to grow the Madagascar rubber bush, where the finest dates
would thrive, and so on through a long list of successes.
Snow-Catch, Power and Irrigation

One of the things most desired of the meteorologist by the public is
seasonal and other kinds of long-range forecasting; and here too, as
in most other cases, a certain law of supply and demand holds, the law
that "supply is proportional to demand." Please note the fact that
nothing is said about the quality of the supply. In the present case it
usually is worthless, as furnished by almanacs, or inferred from groundhogs, bees, beavers, the moss and bark on trees, or the state of the
weather on some saint's day. Even cycles, of which many more than
a hundred have been advocated, seem nearly always to mark a sharp
division between regular, and hopelessly irregular, weather—regular
during the period of the data examined, erratic ever after. How wonderful these cycles would be if only the tide of time would flow backward!
There is, however, one form of seasonal forecasting that is tolerably
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reliable and immensely useful. It is the foretelling of the amount of
water that will be available during the summer and autumn for power
and irrigation. This is based on snow surveys over various watersheds,
from which the subsequent run-off can be computed. Even where direct
surveys are not practicable the approximate amount of available snow
can be estimated from the record of the number, duration and intensity
of the winter's snowstorms. This bit of applied meteorology is very
helpful throughout nearly the whole of the western one-third of the
United States, as it obviously must be wherever water is at a premium
for power and for irrigation.
Flood Warnings

Another branch of meteorological work that involves a greater or
less long-range feature is the warning of floods. From a lot of things,
especially the capacity or incapacity at the time of the soil to absorb
more water; extent, depth and location of the snow covering; temperature of the air; amount of rainfall and the upstream stages, it is possible to foretell with great accuracy what the down-stream stages will
be some time later—a few hours to a day later in the case of short, swift
streams • a few days to a week for most rivers; and even two or three
weeks for such places as the lower Mississippi. The practical value
of this application of meteorology in the protection of property and the
saving of lives is exceedingly great. Besides, this branch of the service does not have to await the coming of a spectacular, first-page flood,
for to each of these there are hundreds of lesser ones that together require continuous attention, year in and year out.
Fire Weather

The antithesis to the flood is the forest fire, and here too meteorology
comes in with an abundance of practical help. Not only is a knowledge of the coming weather for a day or two in advance often of great
help in fighting fires after they are started, but a knowledge of the
humidity and winds, both actual and prospective, materially aids in
preventing fires. When the humidity is so low that the duff and other
combustibles are just so much tinder the forest ranger makes every
preparation for instant and vigorous work in suppressing any fire that
may get started. Sawmills shut down work lest fires may start from
them, and logging camps guard then in every way practicable against
the dread danger.
Frost Warning

Another specialized but highly practical use of meteorology is the
warning of heavy frosts, both in the blossoming season and at harvest
time. When the low temperature is owing to clear skies and still air
—when, in short, the temperature of the air is markedly lower near
the ground than it is 50 to 100 feet above—protection from frost by
artificial heating is not only possible, but in many cases economically
practical. If, however, the low temperature is not associated with an
inversion, as just described, but is due to the importation of a deep mass
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of cold air, artificial heating on a large scale is well-nigh impossible,
and certainly uneconomical. When there is a marked inversion of the
radiation type the orchardist should save his crop; when there is no
inversion and the low temperature is owing to the importation of cold
air he should save his fuel. Clearly, too, as orchard heating is expensive, and loss of crop disastrous, the grower must have reliable information. To heat when heating is unnecessary is nearly as bad financially as not heating when it is necessary. This service is a very specialized part of applied meteorology, highly reliable and of very great
economic value.
Fruit Spraying

Not only frost may injure fruit but fungus too can spoil it, and so
the custom in many commercial apple orchards is to spray with such
material and at such times as will prevent the occurrence of scab. These
times are determined by two things, the presence of the spores and the
state of the weather with respect especially to humidity and rain. But
spraying is laborious and costly, and therefore useless spraying, that
is, spraying when the weather of the next day or two will nullify the
work done, most exasperating. In this case, too, the orchardist urgently needs ample and reliable foreknowledge of the early coming weather.
Harvest Weather

Still another practical application of meteorology is the informing
of hay-makers and other harvesters of the coming of suitable weather
for their work. "Make hay while the sun shines" is absolutely essential in the harvesting of alfalfa, almost as necessary in the curing of
red clover, and highly desirable for grasses of all kinds. And there
are other crops, too, that can not stand a wetting while being cured.
Some of these are sun-dried raisins, prunes and peaches. An unforeseen rain when acres of raisin trays are out would be a mighty bad
"slip 'twixt the cup and the lip." Neither is undue caution practical,
for piling up and covering thousands of trays is not only laborious and,
expensive but also it delays the drying. Whatever the harvest, then,
to which sun-curing is essential and rain injurious, a necessary element
in its success is the proper use of meteorological observations and information.
Cold-Wave Warning

Not infrequently throughout the year except, perhaps, mid-summer,
unseasonably cold air spreads from higher to lower latitudes, generally with a marked eastward component. In the United States these
"cold waves" often are very intense and lead to much discomfort and
at times to considerable loss of produce and injury to other property.
Hence in many cases warnings are issued not only to the general public, enabling them to protect water pipes, automobiles and many other
things subject to injury, but also, and often for longer periods, to shippers whose produce, from onions to iron ore, needs to be protected from
the cold. Freezing spoils an onion and a spoiled onion is even in the
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way, one doesn't want it around; and frozen iron ore (wet when loaded
or rained on afterwards) also is in the way, because the cars can not
be unloaded and therefore clutter up the freight yard. These two commodities may be extremes in some respects, but they are like a great
many others in requiring careful attention on the part of their shippers to the weather conditions to be encountered while en route from
point of shipment to place of destination. Yes, the shipper makes great
practical use of meteorology.
Storm Warnings

The shipper by water, no less than the shipper by land, is deeply
concerned in the weather, but more especially in the occurrence of
heavy winds. Hence at every important shipping port all available
weather data and the latest forecasts are at the service of those who
are coming in or preparing to sail. If the storm promises to be severe
many vessels, especially the smaller varieties, keep behind the breakwater, or in some other shelterd spot, until the storm has spent its
force. In this way vast property interests are protected and innumerable lives saved, as well as greater comfort assured, and reasonable
insurance rates obtained.
Aviation Forecasts

But travel and commerce is through the air as well as over water
and land, and here meteorology has its most urgent application. For
most purposes it is quite sufficient to be told that there will be local
showers in northern Ohio, for instance, this afternoon, but that does
not meet the aviator's needs. He wants to know whether there will
be a thunderstorm over the Cleveland airport at 3 o'clock sharp, the
exact time he is due to arrive at that particular place. He may not,
as a rule, need to have very much weather information, nor need that
little long ahead, but what he needs he needs, and he wants no may-be
about it.
In all the above varied lines of endeavor applied meteorology clearly
plays an important role, as it does also in practically every other occupation from a to z—in aviating, as just explained; building, cement
must not freeze before it sets; canning; dairying; eating, eat sparingly
in hot weather; farming, grazing; haying; imbibing, drink temperately, too, when the weather is hot; japanning; kilning; lumbering; manufacturing; nutting; observing, one can not see the stars through a cloud;
painting; quadrilling, dancing is nicest when the air is cool and dry;
reading; sailing; trading, " do business with men when the wind is in
the northwest"; umpiring; varnishing; walking; x-raying; yachting;
zoologizing, some animals are out most when the air is hot and dry,
others when it is cool and damp. And so it goes from beginning to end
of the alphabet and back again, and would if that alphabet were twice
as long, for we ourselves and all the things we do are affected by the
state and condition of the weather.
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What is it moulds the life of man?
The weather.
What makes some black and others tan?
The weather.
What makes the Zulu live in trees,
And Congo natives dress in leaves
While others go in furs and freeze?
The weather.
APPLIED

METEOROLOGY

The Osservatorio Geofisico di Montecassino has just published a general index for the triennial 1926-28 of its monthly journal "La Meteorologia Practica," recording subjects of aeronautical, agricultural, engineering, and maritime meteorology, radio telegraphy in meteorology
and other applications, also seismology, as well as other conditions.
The money value of a shower.—Orange County, California, recently
had a five-inch fall of rain, and this event inspired Farm Adviser H.
E. Wahlberg to figure up the value of the shower to the farmers and
fruit-growers on the basis of the prices paid for irrigation water.
In the citrus groves of the county the average cost of water is 70
cents per acre per inch, plus spreading charges of 90 cents an acre, or
a total of $1.60 per acre inch. The area of the county is about 500,000
acres, of which 60 per cent is under cultivation and 40 per cent is in
watersheds. An average fall of 5 inches over the 300,000 acres of cultivated land would give the equivalent of irrigation water costing $2,400,000—C. F. Tairman, in Why the Weather? (Science Service).
Weather reports save dollars.—It is the practice of business houses in
Chicago, according to press reports, to call up the Weather Bureau
Office each afternoon and learn what the prospects are for weather along
the New York-Chic ago air line during the ensuing night. If they are
favorable, securities can be dispatched by air mail to New York with
assurance of arriving the following morning and a day's interest can
be saved. This sometimes amounts to large sums. If conditions are
unfavorable for the night air mail, the securities are sent by ordinary
fast mail, as this is considered more dependable in bad weather.
In the far West, a considerable saving in insurance premiums on split
wood is effected when weather reports show rains are continuing. Split
wood stored in forests takes a high rate of insurance in the dry season,
but is not in danger in the rainy sea'son.—S. D. F.
Humidity and forest fires.—Dry air is more conducive than any other
element of weather to the spread of forest fires. According to Charles
I. Dague, a "fire-weather" specialist of the U. S. Weather Bureau, relative humidity is generally recognized on the Pacific coast and over
many other forested regions as well, as the best index of the inflammability of forest material.
There are, he says, other important factors for rating forest fire
hazards, such as strong winds, steep slopes and intense heat from burning materials, but fires will soon die down and remain in a smoldering
stage or go out altogether if the relative humidity becomes high, regardless of wind, slope or heat.
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