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HE year 1911 will long be re-

membered for the violence of its
weather. The spring opened mild and
delightful, but in June a torrid wave
of unparalleled severity swept over the
country. The cities baked and gasped
for breath, while the burning sun and
hot winds withered the corn and cost
the farmers a million dollars a day.
A little later England was scorched
and Irance and Germany sweltered.
The mercury went above 100 deg. in
western Canada, and whalers brought
back reports from the Arctic regions
of open water where always before
there had been solid ice. The re-
ports from Mexico and Central Amer-
ica would well describe the lower
regions, but 1t 1s said that the sum-
mer in Iceland was enjoyable.

In August the elements took a dif-
ferent turn and the flood-gates of the
heavens were opened. Kentucky and
the South :
uged, and the Philippines were more
thoroughly drowned than they had
been before since the time of Noah.
- Alberta was visited by a killing frost
which ruined hundreds of pioneer
farmers. A cyclone devastated Costa
Rica and a violent gale swept the
South Atlantic coast, destroying a
oreat number of vessels. During the
later fall, the North Atlantic was tor-
mented by a series of more violent
storms than were known to the old-
est sea captains. In November the
southern states were visited by a kill-
ing frost, while December was re-
markable for its high temperatures.

Aside from the extreme heat, the
frosts of the far North and the sunny
South, and the violent storms at sea,
the year 1911 was still exceptional.

Atlantic states were del-

REMARKABLE WEATHER

OF 1911

The Effect of the Combustion
of Coal on the Climate — What
Scientists Predict for the Future

By FRANCIS MOLENA

The mean temperature of every month
except November was above the aver-
age of that of the 40 years covered by
the records of the United States
Weather Bureau. The average daily
excess was from four to six degrees.

With only one month out of twelve
below normal, one may well ask if
the climate 1s not changing and get-
ting warmer. There 1s a general im-
pression among older men that the
good old-fashioned winters in which
“the snow was fifteen feet deep and
lasted six months” do not come any
more. In spite of the fact that the
year just past was above the average
in temperature, there i1s no clear in-
dication that there is any progressive
change in the direction of a warmer
climate. The average temperature of
the year 1878 was as high as that of
1911, There seem to be moderate
changes 1n a cycle of about 35 years,
and it 1s suggested that this is related
to the period of sun-spot activities,
which 1s about one-third as long.

It has recently been found by arche-
ologists from their studies in Asia
Minor that, during the thousands ot
years these sen'udnd countries have
been inhabited by civilized men, their
populations have increased and de-
creased with a perlml of two or three
hundred years. . It i1s supposed that
the epochs of greatest population were
when there was more than the normal
amount of rainfall, so that more
people than ordinarily could be sup-
ported. When the oscillation in cli-
mate changed toward a dry period, so
that food became scarce, the popula-
tion necessarily decreased, though the
changes might be ascribed in some
instances to other causes, The cli-
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Temperature variations for 1911 as observed at Chicago by the U, S. Weather Station.
shows the wvariations of mean temperatures based on weekly averages.
covered by the observations of the Weather Bureau.

for the 40 years

_—— ke e e o S S I N W O O O e e . e e e O O T . _---"b'ﬁ‘iﬂ---_---**-’--- -------- -

JULY | AUG | SEPT | OCT
|

I
|
- | |

 E e o e e e S R R R W O W O I O O O e O e O e e e e s e S

SR e

m i dr i i R dm A o S i e

The full curve
The dotted curve is the mean
The round dots give the highest

temperatures for each month, and the crosses the lowest. In 1911 the average for each month except November

was above normal.

matic explanation of these variations
in population seems most reasonable.

But 1t 1s not necessary to refer to
the history of mankind in order to
prove that the earth has undergone
much greater changes in climate than
those we are now experiencing. The
deposits of salt and gypsum which
are found in New York and Michigan
are the Dbeds of ancient seas which
dried up when these regions were des-
erts; on the other hand, arid Arizona
was once watered with abundant rains,
as 1s shown by the petrihed remains
of enormous trees which hundreds of
thousands of years ago grew in that
recion. In frozen Greenland, the fos-
sil remains of magnolias and other
semitropical plants are found; while
at the other end of the earth, near the
south pole, there are beds of coal
formed from vegetation which flour-
ished when that region had a temper-
ate climate,

On the other hand, time after time,
great sheets of ice have pushed down
from the table-lands of Canada through
the valleys of the Great lakes, over
the prairies and across the hills, and
have reached as far south as the Ohio
and the Missour1 Rivers. The records
written on the hillsides by these slowly
moving glaciers, and the heaps of
soil and rounded boulders where they

have stopped and melted, prove that
at least seven times this country
has been buried beneath the snow and
ice., At other times, still earlier in the
history of the world, there have been
oglaciers at moderate altitudes on both
sides of the equator, well within the
tropical zone. It 1s difficult to deter-
mine with any high degree of accuracy
how long 1t has been since the last
aglacial epoch, but fifty or a hundred
thousand years have passed since the
1ce sheets covered this region,

It the earth has undergone such re-
markable changes in temperature and
has experienced such extremes of
drought and moisture, 1t mayv be asked
what the prospects are for the future,
It may be answered immediately that
these climatic variations are so slow
and that these cycles are so vast, that
there 1s no prospect of any material
change in the lifetime of a <ingle indi-
vidual, or even of a nation. It is
highly improbable that the mean tem-
perature will change sensibly in a
thousand years, and very probable that
it will not be much different from what
it 1s at present ten thousand vyears
from now. Dut if we may judge the
future from the past, we may conclude
that extremes of cold and warmth will
succeed each other in long cyvcles
measured by tens of thousands or hun-
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The furnaces of the world are now burning about 2,000,000,000 tons of coal a year.

When this is burned,

uniting with oxygen, it adds about 7,000,000,000 tons of carbon dioxide to the atmosphere yearly. This tends to

make the air a more effective blanket for the earth and to raise its temperature.

in a few centuries.

dreds of thousands of years; for there
1S no more reason now to suppose that
conditions will henceforth be fixed or
even steadily progressive in one di-
rection than there would have been
to have made the supposition at the
corresponding stage in any previous
cycle. There are indications that the
maximum of the warm era in which
we now live has not yet been reached
and that, therefore, the climate will
probably become slowly warmer for
some thousands of years, this progres-
sion being broken by many small oscil-
lations. After the maximum 1s past
the climate will, on the whole, prob-
ably steadily become colder until an-
other 1ce age iollows.

The causes of the changes are about
as 1interesting as the changes them-
selves, and 1if they are known 1t may
be questioned whether we can not con-
trol the climate in the future. While
the heat which warms the earth comes
from the sun, the climate 1s fundamen-
tally dependent upon the earth’s at-
mosphere and upon its circulation. It
screens off the heat somewhat in the
daytime and holds it in at night. The
winds carry vast quantities from the
torrid equator to the higher latitudes,
and freshen the equatorial zone  with
the cooler atmosphere from the polar
regions. The absorption and screen-
ing properties of the atmosphere de-
pend upon 1its constitution. It has
been found that if the air contained
more carbon dioxide, which is the prod-

The effect may be considerable

L]

uct of the combustion of coal or vege-
table material, the temperature would
be somewhat higher. In fact, a theory
has been elaborated, primarily by the
great Swedish scientist Arrhenius, that
the earth has had a warm climate when
the amount of carbon dioxide in the
air was abundant, and a cold climate
when 1t was scarce. It is believed that
if the atmosphere contained two or
three times 1ts present amount, the cli-
mate would be considerably warmer,
and that if it should lose half of that
which it now has, the glaciers would
again form 1n Canada. There are good
reasons for believing that the quantity
of this gas in the atmosphere may
slowly undergo variations.

Since burning coal produces carbon
dioxide 1t may be inquired whether the
enormous use of that fuel 1n modern
times may not be an important factor
in filling the atmosphere with this sub-
stance, and consequently in indirectly
raising the temperature of the earth.
In the United States about 500,000,000
tons of coal were mined in 1911. Sup-

pose four times this amount were
mined and burned in the whole world.
When this amount of coal is burned,
7,000,000,000 tons of carbon dioxide
are put into the atmosphere. The
question 1is, simply, whether this 1is
an appreciable fraction of that which
the atmosphere already holds, and
whether there are any important ways
in which it.i1s being removed from
the atmosphere.
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The atmosphere contains altogether
1,500,000,000,000 tons of carbon di-
oxide. Consequently the combustion
of coal at the present rate will double
it 1n about 200 years, unless it is re-
moved by some means in enormous
quantities. Carbon dioxide 1s re-
moved from the atmosphere by grow-
ing plants, and in fact the carbon in
the coal came from the air through the
vegetable mgtter from which 1t has

DOutline map of North America at the time of most
extensive ice cap. The glaciers radiated from three
points, covered 4,000,000 square miles, and were probably
two or three miles deep in some places. They dis-
appeared probably 50,000 years ago. There have been sev-
eral glacial epochs.and there may be othersin the future.

been formed. Dut when vegetable
matter 1s burned, or decays, or 1s con-
sumed by animals, the carbon dioxide
1s returned to the atmosphere. It does
not seem that there will be in this
way any great gain or loss in the next
few centuries. A more important fac-
tor 1s the oceans which now hold enor-
mous quantities of carbon dioxide and
which, under suitable conditions, can
absorb much more. In fact, they are
the great regulators and have been
involved essentially in all the varia-
tions of the past. Dut the action of
the sea 1s very slow, and 1t may well
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be that the enormous present-day com-
bustion of coal 1s producing carbon
dioxide so fast that it will have 1m-
portant climatic effects.

It 1s perhaps somewhat hazardous to
make conjectures for centuries yet to
come, but in the light of all that is
known 1t 1s reasonable to conclude
that not only has the brain of man
contrived machines by means of which
he can travel faster than the wind,
navigate the ocean depths, fly above
the clouds, and do the work of a hun-
dred, but also that indirectly by these
very things, which change the con-
stitution of the atmosphere, have his
activities reached beyond the near
at hand and the immediate present and
modified the cosmic processes them-
selves. It is largely the courageous,
enterprising, and ingenious American
whose brains are changing the wo.ld.
Yet even the dull foreigner, who bur-
rows in the earth by the faint gleam
of his miner’s lamp, not only supports
his family and helps to feed the con-
suming furnaces of modern industry,
but by his toil in the dirt and darkness
adds to the carbon dioxide -in the
earth’s atmosphere so that men in gen-
erations to come shall enjoy milder
breezes and live under sunnier skies,

NAVY PLANS EXTENSIVE
WIRELESS FIELD

The Navy Department has prepared
plans for a chain of wireless stations
which will bring the department into
aerital communication with all “its
battleships wherever they may be, al-
most from the coast of West Africa
to Chinese waters. Congress will be
asked to appropriate $1,000,000 to es-
tablish this system, which will be
superior to anything of the kind now
In existence in any part of the world,

The chain, as planned, will consist
of seven stations. One is already un-
der construction at Arlington, Va.,
across the Potomac from Washington.
The others will be on the canal zone,
at >San [Irancisco, at Pearl Harbor,
Hawan, on the Island of Guam, on the
Island of Luzon, in the northern
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