FIRST
REPORT ON METEOROLOGY,

SURGEON GENERAL OF THE UNITED STATES ARMY,

JAMES P. ESPY, A. M.,

AUTHOR OF THE PHILOSOPHY OF STORMS, MEMBER OF THE AMERICAN PHILOSOPHICAL SOCIETY, AND
CORRESPONDING MEMBER OF THE NATIONAL INSTITUTE.

WasHINgToN CrTy, October 9, 1843.

Sir: The object of the “report” which it is my duty to make annually on meteorology, will be under-
stood by the following circular

« 70 THE FRIENDS OF SCIENCE.”

~ «T,ast summer I announced to my correspondents, and the public generally, that a ¢form for keeping
meteorological journals’ would be prepared and sent to all those in the United States, Bermuda, West Indies,
Azores, and the Canadas, who should signify a willingness to co-operate with me in my endeavors to find
out all the phases of storms which occur within the range of the wide-spread simultaneous observations
about to be established.

«T have to announce now that the ¢ form’ is completed,* and arrangements are made to strike off a suf-
ficient number to supply all who shall express a wish to aid in this most important undertaking. It is
my intention to lay down, on skeleton maps of the United States, by appropriate symbols, all the most im-
portant phases of the great storms which come within the range of our simultaneous observations; and
thus it is hoped that we shall be able to determine the shape and size of all storms, whether they are round or
oblong ; and if oblong, whether they move side foremost or end foremost, or obliquely ; and their velocity
of motion and the direction which they take in all the different seasons of the year; the course that the
wind blows in and beyond the borders of the storm ; the Sluctuation of the barometer and ckange of tem-
pera(xiture which generally accompany storms, and the ezfent to which their influence is felt beyond their
borders.

« Now, as many of these particulars can be observed as well without meteorological instruments as with
them, it is manifest that all who will send me a faithful account of the winds and weather will essentially con-
tribute to the great end in view. Editors of papers, too, who notice great storms, may be of much service, by
mentioning the time of greatest violence, and the direction of the wind and time of change, and sending a
paper containing the account to the Surgeon General's office, Washington city, with the word ¢ meteorol-
ogy’ marked on the corner of.the envelope. All papers and journals thus directed will come to my hands,
as I am now attached to that bureau ; and,after being carefully collated with each other, will be deposited in
the archives of that office, to aid the future meteorologist in developing laws which the present state of
the science may not enable us to detect. Let none think their mite too insignificant to be thrown into this
common treasury.

«] am authorized by the Secretary of State to request all our ministers, consuls, and other diplomatic
and commercial agents of the United States in foreign countries, to whom the ¢ form’ is sent, to transmit to
the Department of State the journals which they may keep, or procure from others, that they may be im-
mediately placed in my hands.t

« All masters of vessels sailing in the Atlantic, or Gulf of Mexico, are requested to send a copy of their
¢logs’ to the Surgeon General’s office, immediately on their landing at any port in the United States.

« If the chain of simultaneous observations could thus be kept unbroken entirely across the Atlantic, the
value of the whole system would be much increased.

« Journals, according to the adopted plan, will be kept at all the military stations of the United States;
and the Secretary of the Navy has given orders for the same to be done at the naval stations and in ships

# Tt is the “ form” prepared under the direction of the Surgeon General for the military posts.
+ This request is renewed now, February 24, 1845,
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of war on our coast. Forms also will be sent to all the light-houses and floating lights, and many of them

will at least keep journals of the wind and weather. Governor Reid, of Bermuda, has promised to send

r;;e jousmalis from that island, and I have the promise of various journals from Canada, Newfoundland, and
ova Scotia.

“ There are many of the colleges of the United States from whom I have not yet had such promise; but
I now appeal to them all, with confidence, to unite in their efforts to perfect this most interesting science.

“ There are one hundred and three colleges in these United States, and very many high schools; and
as it is known that barometric fluctuations accompany storms, it is manifest that the direction in which storms
move, and their velocity, may be ascertained by observations made on the barometer alone at these various
institutions.

“ The number of observations cannot be too great.

«JAMES P. ESPY.

“ SuraEoN GENERAL’S OFFICE,

Washington, December 6, 1842.”

The above ¢ circular” was sent last winter to many hundred persons in various parts of the world, and
I have now (May 29, 1843) the pleasure of informing the ¢ friends of science” that more than fifty observers
who note the barometer, and more than sixty others who have no barometers, have commenced sending in
their journals. From the certainty of success, it is nzow hoped that others, who feel disposed to aid in this
great undertaking, will commence their observations immediately.

It is my duty to collate all the journals, and report annually “to the Secretary of War.” A copy of
these reports shall be sent to each of my regular correspondents as soon as they are published by govern-
ment.

More observers are much wanted, especially along the Allegany mountains, on both sides; in the north-
ern parts of Vermont, New Hampshire, and Maine ; in the “far west,” northwest, and north, and in the
ocean between this and Europe.

I take this epportunity of requesting all my correspondents to visit the path of any tornado within their
reach, and let me know the following particulars: The width and direction of the path ; the direction in
which the trees are thrown down on the fwo sides, and also in the middle; whether the trees are thrown
inwards equally on both sides, or more backwards on one side than on the other. Ifany are thrown across
each other, mention on which side of the path, and the direction in which both the upper and under trees
are lying ; whether the line to which the trees converge on both sides, if they do converge, is in the centre
of the path, or nearer to one side than the other.

These questions apply only to a tornado where it passes through a forest of equal density on both sides
of the path, for elsewhere both borders will not be well defined.

In case any one has a salt marsh or prairie which he wishes to burn, or a large mass of timber from a
clearing of land, preserve these combustibles till the time of a drought, if one should occur: then choose
a very calm and clear day, and at about eight o’clock in the morning take a tumbler of cold water, in the open
air in the shade, and with a thermometer find the Aighest temperature of the water when it is just cold
enough to cause the moisture in the air to condense on the tumbler. 'This highest temperature is called
the dew-point. ~ If this should not be more than six or eight degrees (the less the better) below the tem-
perature of the air, everything is then favorable at the surface of the earth for the production of rain.  Set fire
to your combustibles at many places in the circumference at once. Immediately an up-moving column of air
will be produced; and if it is not bent out of a perpendicular motion, by an upper current of air, it will begin
to form a cloud when its top reaches as many hundred yards high as the dew-point is below the tempera-
ture of the air in degrees of Fahrenheit. Watch the subsequent phenomena, and describe them to me.

If it rains, it will not extend much to the west; but it is probable that it will widen out from the place
of beginning, and become a general rain to the east.™

If it should not rain, it will be prevented by one of two causes: an wupper current of air, sweeping the
up-moving column out of the perpendicular; or an upper stratum too warm and light to let the up-moving
column swim in it.

Other instructions will be given, if requested, before the middle of July. :
; JAMES P. ESPY.

To carry out the plan proposed in the circular, skeleton maps of the territory embracing the observa-
tions were procured ; and on these maps are laid down the observations taken by the various observers at
three o’clock, p. m., of each day, unless another hour is specially mentioned.t

The direction of the arrows shows the direction of the wind, and the length shows its force. An arrow
half an inch long represents a gentle breeze, and one an inch and a half a very violent wind; and so in
proportion. The points of the arrows are near the places of observation. 'The numbers in red ink represent
the quantity of water fallen, whether in rain or snow, in hundredths of an inch. § means snow, and £
means rain. A large S means a great snow, and a small s means a little snow; and so of rain.

The long black lines represent the various maxima of pressure of the atmosphere, as indicated by the
barometer ; and the long red lines represent the various minima of pressure. The figures attached to these

# Since this was written, various experiments have been made, and extensive rains to the east were produced, and none to the
west.—Author.
1 Only 29 of the 92 maps are engraved for this report.
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lines represent the amount of change in the barometer since the preceding fluctuation at the place where
the figures stand. ;

The numbers which stand by themselves in black ink, with the sign - or — after them, represent the
various fluctuations of the thermometer at its highest and lowest temperatures. When maz. is subjoined,
it means the highest temperature of the month; and when smin. is subjoined, it means the lowest tem-
perature of the month. These numbers are affixed to several localities in the extreme north, south, east, and
west, and middle of our territory, with a view to ascertain whether any general law, regulating the sudden
fluctuations of temperature, could be deduced from the observations.

The great irregularities which attend the fluctuations of the thermometer seem to forbid any attempt
at present to lay down general laws on the subject. The time of observation is too short. During the
three months which have been employed in the examination on this point, the highest elevations of the
thermometer sometimes take place in the east, at the same time that the lowest take place in the west, and
viceversa. 'The same may be said of the north and the south. Nay, even the maximum and minimum of the
month sometimes occur on the same day at different places. If there is anything at all approaching regu-
larity on this point, it is that the thermometer has a tendency to rise on the eastern side of storms, and sink
on the western side; but this is by no means universal. Tt would be expected that northerly winds would
always reduce the temperature; but even this is not a universal law. Instances are not wanting of a rise
of temperature with a northerly wind, and of a fall of temperature with a southerly wind. ~That these appa-
rent anomalies are effected by the influence of the vicinity of storms, there can be little doubt; and if so,
patient investigation will eliminate the cause.

Other phases of storms are less anomalous, and, from a careful examination of the meteorological charts,
the following generalizations have been deduced:

1st. The rain and snow storms, and even the moderate rains and snows, travel from the west towards
the east, in the United States, during the months of January, February, and March, which are the only
months yet investigated.

2d.” The. storms are accompanied with a depression of the barometer near the central line of the
storm.

3d. This central line of minimum pressure is generally of great length from north to south, and moves
side foremost towards the east.

4th. This line is sometimes nearly straight, but generally curved, and most frequently with its convex
side towards the east. ¥

5th. The velocity of this line is such, that it travels from the Mississippi to the Connecticut river in
about twenty-four hours; and from the Connecticut to St. John, Newfoundland, in nearly the same time,
or about thirty-six miles an hour.

6th. When the barometer falls suddenly in the western part of New England, it rises at the same
time in the valley of the Mississippi, and also at St. John, Newfoundland.

7th. In great storms, the wind, for several hundred miles, on both sides of the line of minimum pressure,
blows towards that line, directly or obliquely.

Sth. The force of the wind is in proportion to the suddenness and greatness of the barometric de-

ression.
? 9th. In all great and sudden depressions of the barometer, there is much rain or snow; and in all
sudden great rains or snows, there is a great fluctuation of the barometer.

10th. Many storms are of great and unknown length from the north to the south, reaching beyond our
observers on the Gulf of Mexico and on the northern lakes, while their east and west diameter is compara-
tively small. 'The storms therefore move side foremost.

11th. Most storms commence in the ¢ far west,” beyond our most western observers; but some com-
mence in the United States.

12th. When a stortn commences in the United States, the line of minimum pressure does not come
from the ¢ far west,” but commences with the storm, and travels with it towards the east.

13th. There is generally a lull of wind at the line of minimum pressure, and sometimes a calm.

14th. When the wind changes to the west, the barometer generally begins to rise.

15th. There is generally but little wind near the line of maximum pressure, and on each side of that
line the winds are irregular, but tend outwards from that line.

16th. The fluctuations of the barometer are generally greater in the northern than in the southern
parts of the United States.

17th. The fluctuations of the barometer are generally greater in the eastern than in the western parts
of the United States.

18th. In the northern parts of the United States, the wind, in great storms, generally sets in from
the north of east, and terminates from the north of west.

19¢th. In the southern parts of the United States the wind generally sets in from the south of east, and
terminates from the south of west.

20th. During the passage of storms, the wind generally changes from the eastward to the westward
by the south, especially in the southern parts of the United States.

How far these generalizations will apply to other months of the same year, or even to the same
months of different years, remains to be seen by future investigations. Whatever may be the result, the
facts which will be collected and imbodied cannot fail to be of the highest interest and utility, especially
if they shall be found to unite in one grand theory which explains all the phenomena.*

#For explanation of these phenomena, see “ Espy’s Philosophy of Storms.”
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1t would add much, however, to the interest, and probably to the utility of the system of investigation
now adopted, if simultaneous observations were obtained over a much wider field.

It is highly desirable to surround storms, and keep them constantly in view, from their beginning to
their end. Now, as the barometer generally sinks more during the passage of our great winter storms in the
northern parts of the United States than in the southern, is it not probable that the northern half of many of
these storms is entirely beyond the bounds of our observations? And, as these storms certainly reach New-
foundland in their progress towards the east, is it not probable that they do not bieak up before they advance
far into the ocean? May not some of them even reach the shores of Europe? Under these circumstances,
would not the governments of England and France, if they were requested by the proper authorities, order
the masters of the numerous steamers which now ply the Atlantic to send copies of their journals to
Washington city, to be collated with those received now from so many other quarters?

What high utilities to the mariner, and through the mariner to all mankind, might not reasonably be
anticipated from such a system of wide-spread simultaneous observations, continued long enough to compare
with each other, not merely the storms of different seasons, but the storms of different years!

All which is respectfully submitted.

JAMES P. ESPY.

Truomas Liawson, M. D.,

Surgeon General U. S. A.
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