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A terse eight-word order of the Surgeon General of the Army was the beginning of official climatological observations in the United States. This order [1] issued on May 2,
1814 listed as part of the duties of hospital surgeons: "He shall keep a diary of the
weather." Dr. James Tilton, the newly appointed surgeon general, had the task of reorganizing the medical service of the Army. The war with the British, which started in
1812, had revealed many weaknesses in this part of the military establishment as it had
in others.
Actually it took several years before the order became implemented. Instruments had
to be procured. Instructions had to be issued. The records trickled in gradually. The
first came from Benjamin Waterhouse, M.D., surgeon at Cambridge, Mass., for March 1816.
But under Dr. Joseph Lovell, who became Tilton's successor in 1818, data from nearly
a score of posts flowed to the surgeon general's office. Here they were compiled, summarized, and eventually prepared for publication under Dr. Lovell's direction. For this
reason many historical accounts have given Lovell the credit for inauguration of the
governmental system of weather observations [4].
Of course, problems of climate had offered scientific challenges in the New World since
its settlement. Thus most weather records dating from the 18th Century were designed
to satisfy the scientific curiosity. The idea of a systematic survey of conditions did not
arise until the end of that century. The impetus had come from the Societas Meteorologica Palatina and the observations included two United States stations.
Even though this effort died, the problems of climate and cultivation were so intimately related that the use of weather records were well recognized. Thomas Jefferson
had already summarized the data for Williamsburg in his Notes on the State of Virginia
[6]. During his term of office as President of the United States he had ordered Lewis
and Clark to keep temperature records during their expedition westward. He had also
encouraged Volney [7] to describe the new country's climate, using what little data were
available.
In 1804 Jefferson—and the whole learned world of the United States—had a visit by
the already famous explorer and earth scientist, Alexander von Humboldt [8]. In the
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1 James Tilton (1745-1822) was born in Kent County, Delaware. He studied at the College of
Philadelphia (later University of Pennsylvania) where he received a B.M. degree in 1768 and his
M.D. in 1771. In 1776 he became regimental surgeon of the Delaware Regiment and served in
various hospital posts to the end of the Revolutionary War. In 1783-1785 he was a member of
the Continental Congress. For a while he gave up the practice of medicine and devoted himself to farming but in 1813 he was called to head the Medical Department of the Army, which
he reorganized completely. His "Regulations for the Medical Department" gave directions for
duties of all surgical and sanitary personnel [2, 3]. In 1815 he lost a leg as a result of a tumor
operation and retired.
2 Joseph Lovell (1788-1836), born in Boston, was a Harvard graduate in the class of 1807 and
received his M.D. from the Harvard Medical School in 1811. He was regimental and hospital
surgeon during the War of 1812. In an 1817 paper discussing the causes of diseases in the Army,
he stressed the meteorological and climatological factors in the etiology of diseases. He was appointed surgeon-general in 1818 and, among other reforms of the medical service, insisted on
the receipt of weather observations together with other medical statistics from the medical officers. He published the first report of results [5].
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discussions with Jefferson and James Madison (then Secretary of State) the importance
of climatic conditions in the vast territories earlier owned by the United States and those
just newly acquired (Louisiana Purchase) undoubtedly came under scrutiny.
The step by Tilton to have regular weather observations at many points under government auspices, perhaps fortuitously, centered meteorological matters in the Medical Department. But it is quite clear, had this not taken place, the General Land Office would
have been the first governmental climatic center. Josiah Meigs, who had become Commissioner of that office in 1814, had suggested to a member of Congress (as he wrote in a
letter of February 1, 1817) that a resolution should be introduced to authorize the keeping of meteorological registers at each of the Land Offices under his authority [9]. This
did not come to pass. But Meigs addressed a circular to the Registers of the Land Office
on April 29, 1817, asking them to take regular meteorological observations and sent them
forms to fill out. Many observations were taken in response to his request. Unfortunately, he never got around to evaluating the data before his death, and the records have
not been located.
Besides the federal government, state governments began to show interest in climatological observations at the same time. A driving spirit in this connection was the Surveyor General of the State of New York, Simeon DeWitt. He had a keen appreciation
of the role of climate in land utilization and had advanced already about 1792 the idea
of a climatological chart showing lines of temperature and dates of phenological phenomena [14]. This idea antedates the actual execution of such a chart by A. v. Humboldt by about a quarter of a century [15]. Among DeWitt's propositions were the
following:
"It is a fact well known, that the western parts of this country do not correspond in
climate, with those lying in the same latitude along the sea coast. If, therefore, such
a chart be constructed from observations made in places near the Atlantic, correspondent observations made in the interior parts of the country, will enable us to ascertain
to what latitude in the chart they are to be referred."
"If a distinct chart were constructed, on the same plan, for the principal places in
Europe, one might with equal facility, by the help of both charts, compare their climates with those of America."
Had DeWitt actually pursued his own plan he might have been the first to come forth
with a climatological chart. Apparently his idea, published in a relatively obscure place,
escaped attention of contemporary science and was later, quite independently, conceived
by von Humboldt.
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3 Josiah Meigs (1757-1822) was born in Middletown, Conn., and graduated from Yale College
in 1778. He had a checkered career as City Clerk of New Haven, printer and publisher, and
lecturer on natural philosophy and astronomy at Yale. From 1789 to 1794 he served as an
admiralty lawyer in Bermuda. He made meteorological observations there which he sent to the
Royal Society. In 1794 he returned to Yale as Professor of Mathematics and Natural Philosophy.
In 1800 he moved as professor and first president to the University of Georgia but resigned the
latter post in 1810 for political reasons. In Athens, the seat of this University, he also started
the first series of weather observations [10]. In 1812 he joined the Federal Land Office as Surveyor General with offices in Cincinnati and became Commissioner in Washington in 1814.
There he was instrumental in founding the Columbian College in 1822 (now George Washington
University), where he taught as professor of experimental philosophy but died the following
year [11].
4 Simeon DeWitt (1756-1834) was born at Wawarsing, N. Y. He was a graduate of Queens
College (now Rutgers University) in the class of 1776, where he also received a master's degree
in 1788. He served in the revolutionary army, ultimately in the rank of assistant to the
geographer-in-chief. In 1784 he was appointed Surveyor General of the State of New York.
He began to make meteorological observations at Albany, some of which he summarized [12].
In 1798 he became associated with the University of the State of New York, first as regent, later
as vice chancellor and, in 1829, as chancellor. In this capacity he inaugurated uniform meteorological observations at the 36 State Academies. They were furnished with standardized equipment. Among his various scientific papers was a description of a new rain gage. He died at
Ithaca, N. Y., in 1834 [13].
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With the military posts, and the New York Academies which were shortly followed by
those in New Jersey and Pennsylvania, the United States had an excellent weather observation network. Alexander von Humboldt, as early as 1827, right after the first data
publication of Lovell appeared, commented very favorably on this in an address dealing
with the causes of the temperature variation over the surface of the earth [16]. At that
time he was quite concerned about the lack of data from Russia and thought the American network might well set an example. He stated (as translated from the German):
"The executive authorities of the United States of North America have arranged, since
five years, three times daily meteorological observations between latitudes 28 and 47
degrees, from the Missouri to the Alleghenies, from Lake Michigan to the Coast of
Pensacola, in a territory of 24,000 square miles, at seventeen points having military
posts. These yield the mean temperatures of days, months and years. These observations, calculated by the Surgeon General of the Army, Mr. Lovell [5], have been
published in two reports at the expense of the North American government, and have
been distributed to all scientific institutions of Europe. If only, following this fine
example, there could be similar calibrated thermometer observations at the behest and
expense of a mighty monarch in the eastern part of our old continent—in the widespread space, equal to half the lunar surface, between the Vistula and the Lena . . . ;
then all of climatology should gain a new and improved stature in a few years."
After Humboldt's great Asiatic trip he repeated his plea for a meteorological network
in Russia. He was giving continuous moral assistance to A. T. Kupffer, including a
plea to the Tsar, for a central geophysical observatory, which was to become the focal
point for magnetic and meteorological observations [19]. Before the Academy session
honoring him upon his return to St. Petersburg (Leningrad), Humboldt reiterated (in
translation from the original French):
"The Government of the United States of North America with a lively interest in the
progress of population and the cultivation of a variety of useful plants, has long sensed
the advantage offered by the extent of its domain from the Atlantic to the Rocky
Mountains, from Louisiana and Florida,—where sugar is raised,—to the Canadian
Lakes. Meteorological instruments, compared among each other, have been distributed to a large number of points, the choice of which has been thoroughly discussed,
and the annual results,—reduced to a small number of figures,—have been published
by a central committee, which supervises the uniformity of the observations and the
calculations. I have already mentioned in a paper [16], in which I discussed the general causes on which the differences of climates in the same latitude depend, on what
a grand scale the fine example of the United States could be matched by the Russian
Empire" [20].
It took nearly two decades to see this recommendation come to fruition. In the meantime the American data from the military surgeons had continued to flow into Wash5
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s This probably refers to a Prussian mile of 7.5 kilometers.
e It is worth quoting Humboldt here because a widely read, and otherwise fine, Russian textbook on climatology [17] in its somewhat scrambled historical survey forgets about these early
American networks. A suggestion for a Russian network was made by V. N. Karazin (17731843) before the Moscow Society of Natural History on 15 March 1810, but nothing came of it.
To be sure, there were a number of stations operated by interested individuals in the universities and gymnasia, and some privately. No centralized system came into existence until two
decades later [see footnote 7]. A very good account of these events is given by Khrgian [18].
7 The central figure in the effort for a meteorological network in Russia was Adolph Theodor
(Yakovlevich) Kupffer (1799-1865), born in Mitau, Latvia. He studied in Berlin and Paris. He
received his Ph.D. in Goettingen in 1824 with a thesis in mineralogy. In the same year he was
appointed Professor of Mineralogy, Physics and Natural History at Kazan University. In 1828
he became a member of the Imperial Academy of Sciences in Petersburg, where he issued instructions for meteorological observations in 1839 [21] and a resume of the observations from
the gymnasia [22]. In 1846 he issued a second climatological summary [23] with valuable observations. In the foreword he regrets that limited funds of the Academy prevented more
elaborate publication. The central physical observatory with jurisdiction over most of the
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ington. Dr. Thomas Lawson (1781 [?]—1861), the successor of Lovell, had brought out
another volume of summarized data [24] and had stimulated one of the young surgeons
serving under his command to analyze the material. Dr. Samuel Forry devoted himself to this task with great zeal. The result was the first scientific climatography of the
United States [25]. In both data material and perception it exceeded anything heretofore attempted. Although the questions of relations of climate to health were uppermost in the author's mind, the influence of Humboldt's ideas for causes of various
climates were clearly at work. Also the contemporary attempts to understand the
meteorological character of storms—attempted in America by Redfield, Loomis, and
Espy, in Europe by Brandes and Dove—had a notable influence on the work.
This influence became even more pronounced in the immediately succeeding period.
In the United States it was formally centered in the rising fortunes of the newly created
Smithsonian Institution and its brilliant first Secretary, Joseph Henry (1797-1878). He
had assumed that post formally in December 1846 and on September 27, 1847 presented
a programmatic statement to the New Jersey Historical Society. In it he placed as the
first item on his list of research objectives: "Systems of extending meteorological observations for solving the problem of American storms." Later in the text he stated: "Preparations are in the making for the establishment of an extended system of meteorological
observations, embracing as far as possible the whole American Continent" [26]. He
solicited a memoir from Elias Loomis (1811-1889). In it Loomis gives a very lucid account of the state of the art of meteorology and ventures forth with the suggestion that
by widespread collection of data by telegraph storm motions might be predicted. He
proposes additional stations from which observations should be collected, primarily to
solve the storm forecast problem, with one post for every 10,000 square miles. At that
time observations were regularly made at 57 military posts, 41 academies in New York,
and 25 stations in Pennsylvania. He estimates that scattered observations were obtained
from about 60 additional stations [27].
The scheme of additional observations from 100 locations was approved and the
fruitful period of Smithsonian meteorological studies began. Its sponsors were far too
optimistic in estimating the results of their research program for solving the problem of
storms. Loomis proposed three years of observations with an escape clause. Perhaps
he didn't want to discourage the sponsors from the outset. But as a matter of history
the Smithsonian cooperative weather records, together with those of the Army Medical
Corps and the Academies were of most immediate benefit to climatology, as will be
noted shortly.
Henry was the model of a good science administrator. He sought and took the advice of the most competent men in the various fields in which the Smithsonian Institution took an active part. He also cooperated with others engaged in parallel pursuits.
Finally, he engaged eager young men as employees, gave them a task and let them carry
it through.
For his meteorological work he soon won a well-educated European immigrant, Dr. A.
H. Guyot (1807-1884), at that time (1849) a lecturer at Harvard and after 1854 Professor
at Princeton. Guyot wrote instructions, and calibrated and installed instruments. He
also was the author of the famous Smithsonian Meteorological Tables. Henry got the
other networks to adopt the Smithsonian equipment and operate under Smithsonian
instructions. The Institution also became a centralized data archive. But the most
fortunate find for Henry's budding meteorological establishment was a young man who
had been a voluntary observer at Chautauqua, New York, and who displayed an early
8
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Guyot and Blodget

(jfootnote 7 continued) meteorological network with Kupffer as director was finally established by
decree in 1839. He stayed in this post until his death in 1865. On April 16, 1847, he was elected
member of the American Philosophical Society at Philadelphia.
s Samuel Forry (1811-1844) was born in Gettysburg, Pa., and graduated from The University
of P e n n s y l v a n i a . He served as Assistant Surgeon in the Army from 1836 to 1840. For a brief
time he was Editor of the New York Journal of Medicine but died at an early age from epilepsy.
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aptitude for statistical work: Lorin Blodget. Henry appointed him in 1851 Assistant
Professor at the Smithsonian Institution with the task to bring together and evaluate all
available past meteorological records of the United States [28]. What resulted went far
beyond the efforts of Forry, who still had very limited material at his disposal. With
remarkable zeal Blodget threw himself into this work. Results were fast in coming. He
helped the Medical Department of the Army in bringing its data up-to-date [31, 32] and
published as an appendix a series of tables, isothermal and isohyetal charts, together
with a general text on the outstanding facts on climates of the United States [33]. This
work brought prompt praise. Blodget later related with satisfaction:
. . it will be understood with what gratitude the author names a letter of strong
approval from the illustrious BARON HUMBOLDT,—whose models were his guide,
and whose tone of generalization his highest ambition to attain— . . ." [34].
Encouraged by the progress of his work and the applause of contemporary scientists,
Blodget expanded his report into a full-size book [34]. It was destined to remain for
decades the only comprehensive treatment of the climates of extratropical North America.
Many subsequent geographical and climatographical texts quoted from it. Even over
half a century after its appearance it elicited an enthusiastic review by R. deC. Ward [38],
who about a decade later himself became the author of the first book [39] that finally
superseded Blodget's work. Ward's appraisal of Blodget's book is best conveyed in his
own words:
"More than ever before, I am impressed by the labor involved in the preparation of
this book; by the author's broad and clear view of his subject; and by the practical application of the facts."
These words can still stand, over a century after publication of the book, without
change. It is even today a very readable book and, while superseded by more and better
data, Blodget had certainly even then a clear grasp of many fundamental facts about the
climate of the United States. Concerning the winds, however, his work is confined to a
few remarks. Here Blodget is most concerned with the problem of the general circulation. He correctly maintained that winds could not be explained by disturbances alone,
as some of his contemporaries thought, but that the broad zonal circulation bands were
an essential part of the global circulation.
9

Blodget's volume
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Coffin and Voeikof

It
T likely that Blodget refrained from detailed wind analyses because another one
of Henry's enthusiastic Smithsonian collaborators had devoted himself to the specific
task of a comprehensive treatise on winds. This formidable job was undertaken by J.
H. Coffin, Professor of Mathematics and Astronomy at Lafayette College. He tediously
calculated resultant winds and published his first results as a memoir on the winds in
the Northern Hemisphere [40]. He continued for the remainder of his life expanding
this work on a global scale. After his death, in 1873, his son, Selden Jennings Coffin,
finished the calculations. The remarkable thing about this work, however, was that
the major discussion of the data was entrusted by Henry to a young visiting Russian
climatologist, A. Voeikof. After his graduation from the University of Goettingen he
did some extended travelling, and among other places of learning, stopped for a while
v e r

9 Lorin Blodget (1823-1901) was born near Jamestown, N. Y., and got his education at Jamestown Academy and Geneva College (now Hobart College). He taught school at Chautauqua.
He took a lively interest in public affairs and only spent three years in the Smithsonian Institution's employ. Then he served for a few years in the War Department on the Pacific Railroad Survey. From 1857 to 1864 he was an associate editor of the North American in Philadelphia. He prepared financial and statistical reports for the Treasury, including a volume on the
Commercial and, Financial Resources of the United States. His later years were filled with activities of customs and tariffs, industrial progress and census of industry. He was a member of
the American Philosophical Society in Philadelphia, where he died in 1901 [29, 30].
10 By curious coincidence the first general climatology of Russia appeared in the same year,
1857. It was written by Veselovski, geographer and statistician, a member of the St. Petersburg
Academy [35]. (The only other Russian major climatological contribution, which appeared a
little earlier, was a monograph on the climate of Moscow [36].) Veselovski acknowledged the
use of Kupffer's data collections [37].
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as a guest of the already famed Smithsonian Institution. His commentary on Coffin's
wind charts was not only a remarkable piece of international scientific cooperation but
also a very fine analysis of the general atmospheric circulation in the lower layers [42].
As in the cases of Guyot, Coffin and Voeikof the persuasive Joseph Henry found willing
collaborators still in other quarters. Among them was a distinguished scientist of the
Coast and Geodetic Survey who, though primarily a geodesist, found time to use his
calculating talents on meteorological data. He was C. A. Schott, who made some very
valuable contributions to climatology by evaluation and interpretation of the many records that had accumulated over the years in the Smithsonian data center. Schott got
interested in meteorological matters because of atmospheric refraction and the extensive
use of hypsometric data in surveying. He made notable contributions to the art of interpreting barometric readings for altitude determinations. As regards the value of his
climatological studies which were published by the Smithsonian Institution [43,44,45], we
can quote no better judge than Cleveland Abbe who said about these contributions [46]:
"Each of these volumes contains elaborate discussions of fundamental climatological
data, and would give our colleague a place among the most prominent climatologists,
were he not already the most distinguished magnetist and geodesist of America."
With Schott ends the line of pioneers of climatology in the United States. In 1870
the Smithsonian efforts had become superseded by a national weather service. Henry
gradually transferred observers and responsibility to the Army Signal Corps which had
assumed the responsibilities. Climatology became one of the responsibilities of Lt. H.
H. C. Dunwoody (later Brig. Gen., 1842-1933), who later was the first Assistant Chief
of the Weather Bureau after its establishment in the Department of Agriculture in 1890.
Much of the material collected between 1816 and 1870 by the early climatic observers is
still in the Archives. Only some of it has been used for the study of climatic fluctuations.
Much still beckons to the student of long series. We are inheritors of a rich legacy here.
But we also owe to this early generation of climatology a firm foundation for our present
work and that to follow.
11

Schoti and geodesy

12

Our legacy

11 While in residence at the Smithsonian Institution in 1872/73 Voeikof (Woeikof) prepared
for Henry a candid report on the status of meteorology in Russia which was promptly published
for information of the American scientific public [41].
12 Charles Anthony Schott (1826-1901) was born in Mannheim, Germany, and got his education as a civil engineer at the Karlsruhe Institute of Technology, where he graduated in 1847.
He shouldered a gun in the liberal cause of the revolution of 1848 but ended the same year like
so many of his comrades as an immigrant in the United States. The shrewd superintendent of
the Coast and Geodetic Survey, Alexander Bache, hired Schott immediately for his pioneering
scientific venture in the U. S. Government. Schott stayed to his death, eventually becoming a
division chief. His scientific work brought him election to the National Academy of Science in
1872 and bestowal of the Wilde prize by President McKinley in 1899.
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proposed
amendments
to the Constitution
Two petitions, signed by at least fifty members eligible to
vote, proposing amendments to the Constitution, have been
received by the Secretary and are published herewith in accordance with Article VII of the Constitution:
Proposed Amendment 1

Article III of the Constitution will be amended as follows: In paragraph 1, delete the words "Fellows" and "Senior Members" wherever they appear. Delete Paragraphs 6
and 7. Renumber Paragraphs 8, 9, 10, and 11 as 6, 7, 8,
and 9, respectively.
Proposed Amendment 2

Replace the present Articles III, IV, and V of the Constitution by the Articles III, IV, and V in effect prior to
19 April 1963, as follows:

Article III. Members

1. The membership of the Society shall consist of Professional Members, Members, Corporation Members, Student
Members, Associate Members, and Honorary Members.
2. Those eligible as candidates for election to the grade of
Professional Member shall be:
a. Persons who have completed a professional course in
meteorology at an institution of recognized standing and
who have been employed in meteorological or climatological work at a professional level for at least two years, one
of which must be the year prior to election; or,

b. Persons who have been engaged in meteorological or
climatological work for at least five years and who during
at least the two years next prior to election have been employed at the professional level in one of these fields; or,
c. Persons who have made notable scientific contributions to meteorology or climatology and who maintain an
active interest in one of these fields although not professionally employed therein; or,
d. Persons whose training, work, or contributions to meteorology are, in the opinion of the Council, equivalent to
any of the preceding groups.
e. Applicants for Professional Membership must be sponsored by two Professional Members in good standing who
made written recommendation of the applicant to the
Council.
3. Those eligible as candidates for election to the grade of
Member shall be:
a. Persons who are engaged in meteorological or climatological work at the nonprofessional level; or,
b. Persons whose interests or activities in meteorology or
climatology would make them desirable members of the
Society.
4. Corporations and other interested organizations shall be
eligible as candidates for election to Corporation Membership. They shall have the same voting privileges as Members.
5. Those eligible as candidates for election to the grade of
Student Member shall be persons who are graduate or undergraduate students in residence at least half-time and
who are specializing in meteorology or climatology. Student
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