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LAND AND WATER UTILIZATION (Series J 1-108)

J 1-2. Territorial expansion of the United States, 1790-1947.
Source: Bureau of the Census, reports and records.

Boundaries of territories listed under continental United
States were indefinite, at least in part, at time of acquisition.
Area figures shown here represent precise determinations of
specific territories which have been marked upon maps, based
upon interpretations of the several treaties of cession, which
are necessarily debatable. These determinations were made by
a committee consisting of representatives of various govern-
mental agencies in 1912. Subsequently these figures were ad-
justed to bring them into agreement with remeasurements
made in 1940.

“All other” (88 square miles) includes the following islands
with gross areas as indicated: Midway (2), Wake (3), Canton
and Enderbury (combined area, 27), Swan (1), Navassa (2),
Baker, Howland, and Jarvis (combined area, 8), Johnston and
Sand (combined area, less than 0.5), Kingman Reef, Quita
Sueno Bank, Roncador Cay, and Serrana Bank (each less than
0.5). Other possessions include the following islands for which
area figures are not available: Caroline, Christmas, Danger
(Pukapuka), Flint, Funafuti, Malden, Manahiki, Nukufetau,
Nukulailai, Nurakita, Penrhyn, Rakahanga, Starbuck, Vostok,
Phoenix Group (except Canton and Enderbury), and Union
(Tokelau) Group, not enumerated in decennial censuses.

J 8-8. Acquisition of the territory of the United States, 1783-
1888.

Source: Department of the Interior, Areas of Acquisitions
to the Territory of the United States, 1922,

All areas are given as computed in 1912 by a Federal
Government committee representing the General Land Office,
the Geological Survey, Bureau of Statistics, and the Bureau
of the Census. Figures for 1957 have been adjusted for the
new area measurements for the United States which were
made for the 1940 Decennial Census. For the revised figures
in square miles, see series J 1-2.

Recognition of its sovereignty over its present continental
land area of 2,977,128 square miles, or about 1,906 million
acres (as recomputed for the 1940 Decennial Census), was
acquired by the Federal Government through a series of inter-
national agreements and treaties. The United States, however,
did not gain title to all of these lands by such agreements.
At the time of acquisition of sovereignty over the areas in-
volved, title to about 463 million acres rested in individual
States and their political subdivisions or in private owners,
which title was not relinquished to the United States. Title to
the remaining 1,442 million acres passed to the Federal Gov-
ernment during the period from 1781 to 1858.

J 6-8. Acquisition of the original public domain, 1781-18583.

Source: See source for series J 8-5.

For area by States, see Bureau of Land Management, Annual
Report of the Director, Statistical Appendix, 1957.

By acts of cession, during the period 1781-1802, 7 of the
original 18 States relinquished to the Federal Government for

the common good their claims to the “western lands,” roughly
the area north of the Ohio River and east of the Mississippi
River and the area embraced by the present States of Ala-
bama and Mississippi. The State of Maryland ceded the present
area of the District of Columbia in 1788. In 1850, the State
of Texas sold its land outside its present boundaries to the
United States. Title to the remaining area west of the Mis-
sissippi River (except the State of Texas) and to Florida
passed to the Federal Government as sovereign at the time
of their addition to the Nation during the period 1808-1868.
For detailed information, see E, M. Douglas, Boundaries, Areas,
Geographic Centers and Altitudes of the United States and
the Several States . . ., Geological Survey Bulletin No. 817,
1939 edition, and B. H. Hibbard, History of the Public Land
Policies, Macmillan Co., New York, 1924.

With the exception of land in the District of Columbia, the
total of 1,442 million acres of land area (see series J 17),
title to which became vested in the Government, is known
as the original public domain. Any of such lands which the
Government has not disposed of under the public-land laws
are generally referred to as public-domain lands.

In addition to the public domain, the Federal Government
has from time to time acquired by purchase, condemnation,
and gift, tracts of land needed for various public purposes,
such as sites for public buildings, defense installations, and
natural-resource conservation activities. Such lands are often
referred to as acquired lands, to distinguish them from public-
domain lands. Complete statistics are not available as to the
extent of such acquisitions.

J 9. Estimated area of the public domain, 1802-1957.

Source: 1802-1956, Bureau of Land Management; 1957,
General Services Administration, Inventory Report, 1957.

For definition of public domain, see text for series J 6-8.

J 10-18. General note.

For definition of public-domain lands and acquired lands,
see text for series J 6-8. The laws which govern the man-
agement, use, and sale or other disposal of public-domain lands
are known as the public-land laws. The policy of the Federal
Government in the early years was to pass the public lands
into private ownership as rapidly as possible. Congress passed
thousands of laws providing for the disposal of the original
public domain to States and their subdivisions and to private
owners. Initially this was done to raise revenue and later to
hasten the settlement and development of the country. Under
these laws, approximately 285 million acres have been pat-
ented to homesteaders, 2256 million acres have been granted
to States for various public purposes, 90 million acres have
been granted to railroad corporations to aid in financing the
construction of railroads, and about 430 million acres have
been sold or otherwise disposed of. Disposals have reduced
the original public domain to its present area of about 410
million acres (see series J 9). Special laws provide for the
disposal of surplus acquired lands, as, for example, the Sur-
plus Property Act of 1944,
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J 10. Vacant public lands, 1904-1957.

Source: Bureau of Land Management (formerly the General
Land Office), Annual Report of the Director, various issues,
and records.

Data are estimates as of June 80 of each year; they do not
include public lands in Alaska.

The vacant public lands of the United States are public-
domain lands (see text for series J 6-8) which are not re-
served for any purpose other than for reclassification and
which are not covered by any non-Federal right or claim other
than permits, leases, right-of-way, or unreported mining claims.
They are subject to acquisition by applicants under appro-
priate laws, such as the laws governing homesteads or grants
to States. It is upon these laws for the most part that entries
and selections (see text for series J 13-15) are made. The
Bureau of Land Management administers the public-land laws
relating to such entries and selections, a function transferred
to it from the General Land Office as a part of Reorganization
Plan No. 8 of 1946 (U. S. Congress).

J 11. Cash receipts of the Bureau of Land Management,
1881-1957.

Source: Bureau of Land Management, Annual Report of the
Commissioner of the General Land Office, 1946, Statistical Ap-
pendix, pp. 120-121, and thereafter, annual reports of the
Bureau of Land Management.

Figures are for fiscal years and include receipts from such
sources as: Sales of public and ceded Indian lands; fees and
commissions; mineral rentals, royalties, and bonuses; sales of
timber; grazing fees and rentals; and land rentals. These
data represent the total receipts of the General Land Office
and Bureau of Land Management covered into the Treasury
for 1881-1957 and include the relatively small receipts from
land and resources in Alaska. They do not include the re-
ceipts which other Government agencies realized from their
operations on Federal lands, although they do include some
receipts from lands under the administration of such agencies.
For example, mineral leases for public-domain lands within
areas administered by the National Forest Service were is-
sued by the General Land Office, which also collected the
mineral rentals, royalties, and bonuses from such lands. Also
for 1935 through part of 1940, the General Land Office col-
lected grazing fees for lands within grazing districts; and,
for 1508 through the first half of 1913, it collected water-right
charges in connection with the Bureau of Reclamation irriga-
tion projects. Other examples of multiple jurisdiction exist.

For receipts from sales of public lands as reported by the
Treasury Department, see series Y 263. The data represent-
ing receipts from sales of public lands which are included
here, however, are not identical to those shown for series
Y 263, since the General Land Office reports of receipts
from sales did not cover the same period as the Treasury
reports.

J 12. Land granted by the United States to the several States,
1802-1938.

Source: Bureau of Land Management, Annual Report of
the Commissioner of the General Land Office, 1946, Statistical
Appendix, pp. 108-119.

See also General Land Office Information Bulletin No. 1, 1989
series.

The data on land grants to the States for various public
purposes are presented according to the calendar year in which
the granting legislation was passed by the Congress. Some
variation in the series is possible since the language of some
of the statutes, including that of amendatory legislation, offers
alternatives in the selection of the year to which individual
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grants could be assigned. As with the land grants for the
construction of canals and other transportation improvements
(series J 44-48), many of these grants were satisfied through
delivery of evidence of legal title throughout the years.

J 18-15. Original entries and selections, final entries, and
patents and certifications, 1869-1957.

Source: 1869-1919, Department of Commerce, Statistical Ab-
stract of the United States, various issues, 1879-1919 (data for
1903-1908 are revised as shown in the Statistical Abstract,
1909) ; 1920-1967, Bureau of Land Management, Annual Report
of the Director, various issues.

The data on entries, selections, patents, and certifications
refer to transactions which involve the disposal, under the
public-land laws (including the homestead laws), of Federal
public-domain lands to non-Federal owners. In general terms,
original entries and selections are applications to secure title
to public-domain lands which have been accepted as properly
filed. Some types of applications, however, are not reported
until the final certificate is issued and are, therefore, not
included in series J 13.

Applications become final entries upon issuance of a final
certificate which is given to the applicant after he has com-
plied fully with the requirements of the laws relating to his
application. These requirements may include, in particular
cases, settlement upon and improvement of the lands entered,
or payment of statutory fees or purchase money. A final
certificate passes equitable title to the land to the applicant.
With respect to certain State selections, no final certificate
is issued. Such selections are, therefore, not included in series
J 14 (final entries). Patents are instruments which pass
legal title to the lands to the applicant. Certifications are
issued in lieu of patents in connection with certain State se-
lections.

The data do not include the area of certain lands which
have been granted to the States to aid in the support of
common schools. Title to such lands usually passes to the
States upon survey of the lands by the Federal Government.
Owing to legal complexities, detailed statistical records were
not kept of these lands. Figures published here have been
subjected to minor adjustments to improve comparability.
They have not been checked, however, for internal accuracy
or for strict comparability which would require analysis of
supporting records. Data include disposals of lands in Alaska.

J 16-18. Homestead entries, except on ceded Indian lands,
1863-1957.

Source: Series J 16, 1863-1883, Thomas Donaldson, The
Public Domain, Government Printing Office, 1884, pp. 861-856;
1884-1957, Bureau of Land Management, Annual Report of
the Director, various issues. Series J 17, Department of Com-
merce, Statistical Abstract of the United States, 1889-1957,
various issues. Series J 18, 1868-1928, Statistical Abstract,
1929, p. 180; 1929-1967, Statistical Abstract, various issues.

For definitions of the terms original entries and final entries,
see text for series J 18-16.

Figures for original homestead entries exclude applications
which were accepted for lands ceded by the Indians to the
United States with the provision that proceeds from their dis-
posal would be covered into the Treasury to the credit of the
Indians. Detailed statistics on such homestead entries were
not published in the reports of the Commissioner of the Gen-
eral Land Office prior to 1924. Such reports contain general
information as to the disposal of ceded Indian lands. The
records upon which the reports were based are for the most
part on flle in the National Archives.
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Acreage figures of final entries (series J 18) do not include
commuted homesteads. A commuted homestead entry is a
homestead entry not exceeding 160 acres in connection with
which the entryman pays the minimum statutory price for the
land in consideration for reduction in residence and other re-
quirements. Only certain classes of homestead entries can
be commuted.

J 19-24. Revenues from public-domain, revested, and acquired
land, 1785-1956.

Source: Marion Clawson and Burnell Held, The Federal
Lands: Their Use and Management, The Johns Hopkins Press,
Baltimore, 1957, text table 8 and appendix tables 26 and 27.

The original data for 1785-1880 are from J. R. Mahoney,
Natural Resources Activity of the Federal Government, Public
Affairs Bulletin No. 76, Library of Congress, 1950. Data for
1881-1966 are from annual reports of the Bureau of Land
Management.

These are gross cash revenues, from which certain payments
were made to States.

O & C lands are those areas granted to the Oregon and
California Railroad Company in 1866. Later the Federal
Government repossessed this land because the terms of the
grant were not carried out.

J 25-31. Receipts from timber sales and grazing fees and
use from public-domain lands, 1935-1956.

Source: See source for series J 19-24, appendix tables 12
and 14.

Data were compiled from annual reports of the Bureau of
Land Management (formerly General Land Office and Grazing
Service). Value of timber sold (series J 25) is the sum of
amounts involved in timber sale contracts concluded during
the fiscal year; actual cash receipts and volume of timber
cut on each contract are spread over several months, often
for 2 years or more, after the contract is signed. Data are
for fiscal years; grazing receipts are credited to the year re-
ceived even though part of the period covered extends into
the following year.

An animal-unit-month represents the forage required to
maintain 5 sheep or goats or % horse or 1 cow for a month.
Data on grazing exclude grazing on reclamation land, land
utilization projects where not part of a grazing district, O &
C lands (see text for series J 19-24 for definition of O & C
lands), and Alaskan grazing; include lands rented and sublet
under the Pierce Act (43 USC 816M). Amount of grazing in
districts (series J 29-81) includes free-use, crossing, and trail-
ing permits in addition to regular paid use.

J 32-40. Oil and gas leases of public-domain lands—acreage,
receipts, and output, 1920-1957.

Source: 1920-1955, see source for series J 19-24, appendix
table 16; 1956 and 1967, records of Bureau of Land Manage-
ment and the Geological Survey.

Original data for 1920-19566 are from annual reports of the
Bureau of Land Management (formerly General Land Office)
and the Geological Survey.

J 41-42. Livestock permitted to grase in National forests,
1905-1956.

Source: See source for series J 19-24.

Original data were obtained from Forest Service, annual
reports and records.

Data are for the number of animals under paid permit, not
necessarily the actual number grazed.

J 43. Public land sales, 1800-1860.

Source: Walter B. Smith and Arthur H. Cole, Fluctuations
tn American Business, 1790-1860, Harvard University Press,
Cambridge, 1936.

Data were derived from Hibbard, A History of the Public
Land Policies, 1924, pp. 100, 108, 106, and from Annual Report

J 19-79

of the Commissioner of the General Land Office, various is-
sues. The data differ from those presented by Hibbard (p.
106) for the years after 1850. After 1850, Hibbard’s data
shifts from calendar years to fiscal years ending June 30.

J 44-48. Public land grants by United States to aid in con-
struction of railroads, wagon roads, canals, etc., 1823-1871.

Source: Bureau of Land Management, Annual Report of the
Commissioner of the General Land Office, 1946, Statistical Ap-
pendix, pp. 100-107.

Figures include only the area of lands for which title passed
to the grantee States and corporations. The exact extent of
practically all of these grants was, owing to their terms, inde-
terminate at the time the granting acts were passed by the
Congress. The procedures for the satisfaction of the grants
generally required the grantees to submit lists of lands to
which they requested evidence of legal title on the basis of
the provisions of the authorizing legislation. This process of
issuance of instruments of title has not been fully completed
by the Department of the Interior; a relatively small area
remains to be adjudicated.

For the series presented, the areas shown in the instruments
of title which were issued for each grant over the years were
totaled and shown as of the fiscal year in which the grant
was originally enacted, even though in certain instances grants
were revived at a later date after the expiration of statutory
time limits while others were enlarged by subsequent legisla-
tion. Because the tabulation is based on instruments of title,
the data do not reflect the area of those portions of grants
which could not be satisfied under the law for various reasons
or of those grants or portions of grants which were forfeited.

J 49-79. General note.

Area measurements in the United States began with meas-
urements for the country as a whole; and, as mapping pro-
gressed, included measurements for the States and later for
counties and minor civil divisions. For total figures (gross,
land, and water) in square miles, 1790-1950, see series A
17-19. In 1940, a remeasurement of the United States was
made for the Sixteenth Census of the United States. The
last previous measurement was that for the Census of 1880.
Differences between the two measurements are due primarily
to the more accurate determination of the outer limits of the
United States, the improvement in mapping, and omission of
certain bodies of water included in the previous measurements.
See Bureau of the Census, Areas of the United States, 1940,
Sixteenth Census of the United States, 1942, pp. 1-6.

Collection of land utilization statistics began with the Census
of 1860, when farmland was enumerated as “improved land”
or “unimproved land.” In 1890 and later census years, these
inquiries were expanded and revised. After the turn of the
century, collection of various land utilization statistics was
begun by branches of the Department of Agriculture, while
other contributions to the literature on this subject were made
by numerous agencies, State universities, and individuals.

The Census of Agriculture is the primary source of data
concerning land in farms in census years. Statistics concern-
ing land not in farms are less complete, except for forest
land, and have been collected by various interested agencies
for individual items (e.g., acreage of forest land by the Forest
Service, public-dlomain lands by the Department of the In-
terior) and for local areas by Federal, State, and private
agencies and individuals. During the 1980’s, studies by the
National Resources Planning Board and assisting agencies con-
tributed greatly to the available statistics on total land utiliza-
tion. Since 1920, the former Bureau of Agricultural Econom-
ics and the Agricultural Research Service have prepared peri-
odic inventories of land use.



J 49-79

Data on the utilization of farmland for 1850-1925 are chiefly
estimates made by the former Bureau of Agricultural Econom-
ics based on the Census of Agriculture conducted by the
Bureau of the Census. The estimates for 1930-1954 are from
the Census of Agriculture, except for an adjustment made by
the Agricultural Research Service in cropland harvested and
other land in farms for 1950 and 1964. This adjustment was
made to compensate for some of the underenumeration of
cropland indicated by the postenumeration surveys conducted
by the Bureau of the Census and to obtain greater conformity
with the total acreage of crops harvested as reported by the
Agricultural Marketing Service.

Acreages of nonfarm uses of land were estimated by the
former Bureau of Agricultural Economics and the Agricultural
Research Service from records and reports of State and Fed-
eral agencies concerned with management of public land, con-
servation of land, public services, and assessment of land for
taxation.

Changes in total farmland for 1850-1954 represent in part
increased agricultural activity and in part more complete cen-
sus enumeration and changes in census definition of land in
farms. Uses not reported by the Bureau of the Census and
additions to census data for 1925-1964 are based largely on
agricultural statistics assembled by the Department of Agri-
culture. Forest-land inventories and grazing-land studies
during this period are believed to have improved the reliability
of the estimates of these items for this period as contrasted
with earlier years. Estimates for 1926 and prior census years
for land not in farms are based on more limited evidence, such
as available charts, maps, records, and reports on land areas
and uses.

J 49. Total land area, 1850-1954.

Source: Department of Agriculture, Major Uses of Land in
the United States: Summary for 1954, Agriculture Informa-
tion Bulletin No. 168, 19567, pp. 86 and 37.

See also 1940 Census of Agriculture, vol. III, p. 83, for addi-
tional detail for 1850-1940. For total land area for 1950 and
1964, see U.S. Census of Agriculture: 1950, vol. I, p. 64, and
U.S. Census of Agriculture: 1954, vol. II, p. 60.

Total land area, as defined by the Census for the 1940 re-
measurement includes “dry land and land temporarily or par-
tially covered by water, such as marshland, swamps and river
flood plains . . . (except tidal flats) . . . streams, sloughs, es-
tuaries, and canals less than 1/8 of a statute mile in width;
and lakes, reservoirs, and ponds having less than 40 acres
of area.” The total land area reported by the Bureau of the
Census for 1950 and 1964 is less than that reported for 1940
mainly because of the completion of additional reservoirs.

J 50-64. Land utilization, by type, 1850-1954.

Source: Department of Agriculture, Major Uses of Land
in the United States: Summary for 1954, Agriculture Informa-
tion Bulletin No. 168, 1957, pp. 36 and 87. (Data for
series J 56-57 and J 61-62 for 1900 from records of Agri-
cultural Research Service.)

These data are based on estimates from the following
sources: Bureau of the Census, U.S. Census of Agriculture:
1954, vol. II, pp. 8 and 9; Department of Agriculture publica-
tions, as follows: Pasture Land on Farms in the United States,
Bulletin No. 626, 1918; ‘Agriculture Yearbook, 1928, 1924, pp.
415-506; Inventory of Major Land Uses, United States, 1945,
Miscellaneous Publication 663, 1948; Major Uses of Land in
the United States, Technical Bulletin No. 1082, and Supple-
ment, Basic Land Use Statistics, 1950; and National Resources
Board, A Report on National Planning and Public Works. . .,
1984, pp. 108-118.
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Cropland used for crops includes cropland harvested, crop
failure, and cultivated summer fallow. Cropland idle or in
cover crops includes idle land left unplanted for a year or two
only, as well as some poorer cropland abandoned for crop
purposes and soil-improvement crops not harvested and not
pastured. Grassland pasture includes cropland used only for
pasture and all other nonforested pasture in farms. Farm
woodland includes grazed or ungrazed farm wood lots or tim-
ber tracts, natural or planted, and cutover land with young
growth, which has or will have value as wood or timber.
Chaparral and woody shrubs are omitted. Other land tn farms
includes farmsteads, roads, lanes, wasteland, and so on.

Nonfarm grazing land comprises the open grassland and
shrub grazing lands and the woodland and forest area grazed.
Nonfarm forest land not used for grazing excludes forested
areas in parks, wildlife refuges, military areas, recreation
sites, and arid woodland, brushland, and forest land used for
grazing. Other nonfarm land includes urban, industrial, and
residential areas outside farms; parks and wildlife refuges;
military lands; roads; railroads; ungrazed desert, rock, swamp,
and other unused wasteland.

J 65-79. Private and public land ownership, by major uses,
1920-1954.

Source: 1920, Bureau of Agricultural Economics and Agri-
cultural Research Service, records; 1980-1964, see source for
series J 50-64, pp. 90-92.

See also Department of Agriculture, Federal and State Rural
Lands, 1950, with Special Reference to Grazing, Circular No.
909, 1952. For definitions and for longer series on total land
area, see text for series J 49 and J 50-64.

The figures were compiled from a number of Federal and
State reports and records and varying degrees of reliability
attach to them. The figures used are applicable for different
dates. All of them were assembled for some other purpose
than that for which they are used here. The areas of all
unsurveyed lands are estimated, and the areas of many lands
based on surveys are subject to correction. Some of the data
are not complete and are used merely for comparison. There-
fore, although they are the best available, the figures given
here are not strictly accurate, often not complete, and are not
comparable among themselves. Nevertheless, they give some
idea of the major features of land use and control for the
country as a whole.

Private land is land held or owned by private individuals,
groups, and corporations, and is generally used for private
purposes. Indian lands held in trust and administered by the
Federal Government for the benefit and use of groups or
tribes of the Indian people are included in private land, as
three-fourths of this land is used directly for farming and
grazing by Indian farmers and stockmen. Much of the rest
is leased for farming and grazing to other farmers and ranch-
ers and the proceeds are received by the Indian owners. These
lands are subject to eventual private individual ownership by
the Indians.

Public land as used here is land owned or administered by
Federal, State, county, municipal, or other governments for
common or public purposes (e.g., highways, airports, national
defense, flood control, water supply, forests, and parks). Pub-
lic land frequently is used for farming and grazing by private
parties under a system of permits or leases. However, most
of it is dry, rough, rocky, swampy, or otherwise unsuited for
farming. When used by individuals, public land is sometimes
included in reporting statistics on acreages in farms. More
often, when public land is used in common by several persons,
it is not reported as in farms.
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J 80-80. Land drainage and irrigation, 1890-1954.

Source: Series J 80, Bureau of the Census, Drainage of
Agricultural Lands, 1950, p. 2; series J 81-88, Drainage of
Agricultural Lands, 1940, p. 1; series J 84-86, 1890-1950, Irri-
gation of Agricultural Lands, 19560, vol. III, pp. 84-87, 1964,
Bureau of the Census, records; series J 87-90, Irrigation of
Agricultural Lands, 1940 and 1950, and U.S. Census of Agri-
culture: 1954, vol. II, p. 9.

The date of each drainage census was January 1 of the
census year. The data on condition and use of the land refer
to the year preceding the date of the census. The number
of States covered has varied from census to census. The New
England States and West Virginia have never been included.
The 1920 Census also excluded the Middle Atlantic States,
Alabama, Delaware, Maryland, and Virginia. This was also
true for 1980 except that Virginia was included. In addition,
New Jersey, New York, and Pennsylvania were omitted in
1940 and Pennsylvania in 1950.

The Bureau of the Census has collected irrigation statistics
by means of two censuses: (1) The Censuses of Agriculture,
which have provided irrigation statistics since 1890 and repre-
sent a direct enumeration of farmers; and (2) the Special
Censuses of Irrigation Enterprises, taken decennially since
1910, which collect information from irrigation enterprises and
cover only the States where irrigation is very extensive. In
addition, a special census of irrigation was taken in 1902 and
the statistics were published in 1904 in Bulletin 16 of the
Census Bureau.

For reasons of comparability with the acreage series on crop-
land and pasture shown here, the irrigation data presented
here are from the Censuses of Agriculture.

The States included for series J 86-88 are: Arizona, Cali-
fornia, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada,
New Mexico, North Dakota, Oklahoma, Oregon, South Dakota,
Texas, Utah, Washington, and Wyoming.

For series J 89-90, the States included are: Alabama, Ar-
kansas, Connecticut, Delaware, Florida, Georgia, Illinois, Indi-
ana, Iowa, Kentucky, Louisiana, Maine, Maryland, Massa-
chusetts, Michigan, Minnesota, Mississippi, Missouri, New
Hampshire, New Jersey, New York, North Carolina, Ohio,
Pennsylvania, Rhode Island, South Carolina, Tennessee, Ver-
mont, Virginia, West Virginia, and Wisconsin.

Although both types of reclamation are important, drainage
development overshadows irrigation in acreage of land already
converted to farming and in land that still may be developed.
Drainage developments are concentrated mainly in the humid
areas of the Eastern and Central States, whereas irrigation
developments are located predominantly in the arid and semi-
arid areas of the West. However, in irrigated areas, drainage

J 80-108

also must be provided to carry away any water not required
by crops.

J 91-102. Water use, 1900-1955.

Source: Business and Defense Services Administration,
Water Use in the United States, 1900-1975, July 1959,
(The source also contains a detailed bibliography on water
utilization.)

The figures are based on nationwide estimates of water uses
as developed by various agencies whose primary interest lies
within this field. The estimates shown here are considered
conservative and are subject to revision as new information
permits readjustment in the several categories of water use.

Public water supplies (series J 96 and J 96) include those
basic systems furnishing water for domestic, commercial, and
industrial purposes within their area of distribution. Self-
supplied use applies to all water uses which are individually
provided, and without assistance from a publicly owned supply.
Domestic use (series J 97 and J 98) includes all water used
primarily for household purposes, the watering of livestock,
the irrigation of gardens, lawns, shrubbery, etc., surrounding
a house or domicile. Industrial and miscellaneous use (series
J 99 and J 100) includes manufacturing industries, mineral
industries, air conditioning, resorts, motels, rural, commercial,
military, and other miscellaneous uses not elsewhere included,
all self-supplied. Steam electric power use (series J 101
and J 102) applies to all water used in the production of
steam for the generation of electric energy. The increase in
industrial production, accompanied by increasing mechaniza-
tion and automation, has rapidly increased consumption of
electric power, the major portion of which is produced by
steam generation.

J 103-108. Water wells in use, 1900-1955.

Source: Business and Defense Services Administration, rec-
ords. (Estimates are shown in chart form in Walter L. Pie-
ton, “The Water Picture Today,” Water Well Journal, April
1956.)

In the formulation of these estimates, due consideration has
been given to growth in population, the population served by
public water supplies, the rural-farm and nonfarm self-served
population, and the relative essential water facility require-
ments to serve them. In addition to population growth, the
increase in per capita domestic water use, irrigation require-
ments, and industrial demands have been considered.

Although the trend appears to be upward in all segments of
the water well industry, the extent of increase cannot be
firmly measured on a region-to-region basis. In the absence
of measurable data, the level of activity in the field has been
gauged by the process of deduction, utilizing the populations
of rural and other areas not serviced by public water supplies.
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Series J 1-2. Territorial Expansion of the United States: 1790 to 1947

Series J 3-9. Acquisition and Extent of Territory and Public Domain, Continental United States: 1781 to 1957

(Areas are as computed in 1912, hence do not agree with total figures (in square miles) shown in series J 2, or with figures (in acres) shown for 1940 and 1945 in series J 49 and J 65}

1 Estimated from imperfect data available for indicated years. ¢ Includes 88,920 acres subsequently recognized as part of the State of Texas which

* Includes Indian Trust properties. is not a pnblle-domnln State.

3 Data for Louisiana Purchase exclude area eliminated by the Treaty of 1819 with $ Represents drainage basin of the Red River of the North, south of the 49th parallel.
Spain. Such areas are included in figures for annexation of Texas and the Mexican  Authorities differ as to the method and exact date of its acquisition. Some hold it as
&-i a part of the Louisiana Purchase, others maintain it was acquired from Great Britain.

Series J 10-18. Vacant Lands, and Disposal of Public Lands: 1802 to 1957

[For Treasury receipts from sale of public land, see series Y 263]

See footnotes at end of table.
236




LAND AND WATER UTILIZATION J 10-18
Series J 10-18. Vacant Lands, and Disposal of Public Lands: 1802 to 1957—Con.

All entries, selections, patents, Homestead entries, except
Cash e r on ceded Indian lands Land |Homestead
receipts of ot entries
Vacant Bureau to granted t
ublie tes, as All to States,
Year Rands | of Land | SREeS. s All fina) | Patents Original entries Final o8 of Juns | o0 ceded
Manage- | 35 19461 | entriesand| entries | 229 certi- entries ¢ Year 3 I"':‘;’:."
ment selections ? fleations | Nyumber | Acreage
10 11 12 13 14 185 16 17 18 12 16
Million 1,000 1,000 1,000 1,000 1,000 1,000 1,000
‘] acres acres acres acres Number acres acres
7,620 | _____.._. 54 756 1,804 349 46 652
7,804 |__________ 302 1,198 1,982 8178 66 1,089
8,430 2 181 1,478 1,944 447 8 1,362
1,875 1 126 ,026 2,184 56 111 1,916
5,194 200 426 1,988 1,369 1,209 3657 1,765
4,800 ® 1,759 1,772 1,610 8,297 1,166 1,640
4,085 3 ,585 1,225 1,862 1,507 2,787 1,124
8,869 193 3,118 980 1,866 7,627 2,642 907
4,129 k4 4,562 1,383 2,018 10,639 3,914 1,210
4,836 2 5,219 1,687 2,126 12,640 4,767 1,358
6,801 1 ,486 1,577 2,268 12,708 4,728 1,871
6,194 100 4,613 2,080 2,648 11,598 4,178 1,701
6,710 262 8,726 2,168 2,619 10, 8,367 1,816
9,202 55 3,595 8,011 4,586 10,500 8,287 2,584
11,414 3,243 3,962 4,600 10,354 2,875 8,451
10,766 8,641 4,489 5,627 11,010 8,041 4,049
16,378 4,564 5,229 9,082 13,886 3,878 4,791
10,700 6,415 6,201 10,852 18,942 5,524 5,594
11,786 0, 8, 29,268 8,980 7,807
14,508 5, 8, 48,818 13,662 7,727
6,182 |.____._.._ 9 48,582 18,511 8,378
4,304 10,204 6,626
5,432 7,420 8,236
6,160 12,021 8,497
5,445 13,628 7,278
5,895 12,440 7,181
6,148 12,117 9,201
6,956 11,222 10,009
9,973 14,576 18,624 4,308
11,090 19,211 17,689 4,620
11,464 18,329 3,796
12,216 12,802 8,699
12,716 18,586 4,248
11,568 14,766 8,741
7,686 13,976 8,627
7,018 Q] 17,087 [--ceeeenao ,896 8,419
9,288 20 882 |ooooo... 10,171 3,238
11,025 ... _..__ 1824 |oeoooooo 11,198 3,677
6,262 Q) 19,872 | ... ,088 4,343
4,972 | .. 5,458 |....____.. 9,497 5,241
4,880 8,478 8,478
8,070 6,178 8,184
2,278 6,207 8,095
2,088 4,452 2,778
2,108 [.__.___.___| 18,174 |--........ 4,881 2,790
2,083 5,009 2,981
2,768 8,047 2,980
4,480 6,809 3,477
4,880 7,716 3,260
5,429 5,040 8,966
7,781 5,582 4,061
9,686 6,029 3,682
18,547 6,677 8,175
12,289 7,594 2,749
9,081 9,146 2,664
8,628 7,416 3,083
12,789 7,882 2,946
11,714 8,172 2,504
8,895 3,999 6,348 2,219
6,409 10,763 5,028 1,928
9,182 [--cnceeaan 1,938
8,724 |- 2,071
7,210 |- 2,668
,495 |- 2,408
4,292 |- 2,591
8,792 |-eccuaoano 2,069
4,784 |--cceoaeot 1,586
6,388 |----.o-... 1,226
7,248 |-cccceeaeo 1707
T,119 |-ccecaaan. 629
6,668 |---......_ 520
6,678 |--........ 504
.................... 356

provemen

tional areas; wildlife and forestry areas; mili:

by local governments. Does not include

hdnd.li:-no( aloutotg“
$ Previous to 1911 the data included

somme classes of final

entries and paten

e

d ds; experiment stations; recrea-

campe; and
?hbulrud in
States, for which the States received in-

dntddlﬁmhoﬂdnﬂmhh:ndﬂ.cﬂm

payment of bonds issued
series J 44-48. Does not

:gﬁl\dno{ commuted homesteads.

¢ Less than 1,000 acres.

'mhmhsmomlnsmumdumwtoln“wdwek"
gnﬁoﬂure’eord.wmehm“uduu for a complete revision of the vacant

¢ Grants of unsurveyed lands to Wisconsin for forestry purposes; area not deter-
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J 19-40 LAND, WATER, AND CLIMATE

Series J 19-24. Revenues From Public-Domain, Revested, and Acquired Land: 1785 to 1956
(In millions of dollars]

Mineral Leasing
Sales of Gi Timber sales! receipts Miseel
Total m foes (0 & C, and Mlic-do':mh laneous *
Period rentals ! public domain) and acquiredland !
19 20 21 2 23 24
Total. ..o ceciccccaaes $1,573.1 139.7
1951-1956 3709.2 4.9
1941-1960 199.4 2.6
1981-1 58. 3.7
1921-1980 104.5 21.4
1911-1920 67.0 89.1
1901-1910. 9.1 29.3
i1891-1! 83.5 12.2
1881-1890_._ 99.8 22.4
'1785-1 208.1 4.1
! Revenues of earlier years included under “Miscellaneous.” (See text for definition  1910-1945, contains minor amounts from -le of dead, down, or damued timber,
d'O&Clln:h.) 4 In an tale and -, hnlud!umdnm;(rf bercutﬂu: for the period roughly 19 0—&
Includes fees and commissions, sales of Indian various ren permi minor amoun vrmdu Fﬂumwm
and a varied assortment of minor items. For the peri 1910-1920 contains throuh 1982, also includes & C timber.
relatively minor amounts from mineral leases of various kinds. For the period roughly sw o“hizss.e mﬂu&ol submerged areas of cuter Continental
n OWn separa

Series J 25-31. Receipts From Timber Sales and Grazing Fees and Use From Public-Domain Lands: 1985 to 1956

(In thousands)
Grazing ! Grazing !
Animal-unit- ths
v:',"‘ Receipts ofuse Receipts T
timber
e Total - Total c“g. 8 d Yo Total * - "2‘&
an an
Lot | s horses | goats Sonics, | Sones | otue

2% 26 27 28 29 30 31 2 27 28 29
$2,386 $2,050 $385 15,801 10,228 5,078 656 1 5,672
2,219 1,879 339 15,8 10,186 5,181 1,015 ‘gn ?02 15,745
2,089 1,678 369 16, 10,3871 5,815 785 194 15,061
2,095 1,764 828 15,780 , 5,207 1,095 900 196 15,271

1,985 1,668 322 15,408 10,167 5,246 1,118 922 191 .

1,694 1,882 806 14,831 . 5,120
747 596 152 13,882
1,584 1,146 14,461 9, 5,266 ,088 162 13,789
1,289 1,060 178 4,622 9,117 5,405 49 13,376
1,415 1,166 244 14,726 9,078 5,648 488 415 8 14,383
1,046 819 221 14,998 9,195 5,798 48 48 | 11,108
964 786 228 16,264 [~ oo 1 ) N PO 6,507
! Includes free-use, crossing, and trailing permits in addition to regular paid use. 2 Includes min hlmmmmdhndlﬂmm
districts (Pierce Aet ) which of Land Management

Series J 32-40. Oil and Gas Leases of Public-Domain Lands—Acreage, Receipts, and Output: 1920 to 1957

[Excludes acquired lands, military and naval oil reserves, and submerged lands. Data are for fiscal years, except as noted)

Receipts Volume of output
Number Average
Year or period ofect Tonse Total Reotals! | Royalties | petroisum | Fews- | Nataml | Oqpine
ear or
equivalent ? leum s butane
2 33 t ) 38 36 87 38 39 @

1,000 Mil. acres Mil. dol. Mil. dol. Mil. dol. Mil. bbl. Mil. 8. | Bil. ew. ft. | Mil gal
108.0 80.8 173.4 20.0 358.4 187.8 817 207
100.9 75.4 62.8 16.4 348 .4 168.1 118 272 208
96.4 73.3 59.9 19.6 40.8 1569.5 111 261 211
87.7 66.0 58.6 16.5 88.1 146.9 106 228 197
78.8 59.9 43.8 12.8 30.9 127.2 94 178 184
63.2 48.6 46.8 19.2 27.56 121.6 2 162 179
42.56 832.9 84.3 7.9 26.4 106.9 82 128 141
28.9 23.6 26.7 4.3 2.4 100.5 76 126 145
21.8 19.0 28.4 4.9 28.5 100.5 16 124 158
18.4 10.7 24.1 2.9 21.2 98.8 T4 124 162
12.6 8.1 14.6 2.2 12.3 88.8 64 98 126
8.8 6.0 9.3 1.0 8.3 78.9 60 9 121
17.0 4.6 9.4 2.0 7.4 78.0 56 96 2560
5.8 3.1 10.3 3.4 6.9 9.2 54 80 73
4.5 2.8 6.6 .5 6.1 66.6 50 87 90
4.8 3.8 6.3 1 6.7 61.4 46 88 7n
5.8 5.5 5.8 4 4.9 57.9 43 82 &2
................................................ 48.7 462.4 328 688 150
................................................ 59.4 802.3 260 198 390

1 Includes bonuses. Rentals are estimates derived by deducting royalties from total 2 Includes and



LAND AND WATER UTILIZATION J 41-64
Series J 41-42. Livestock Permitted to Graze in National Forests: 1905 to 1956

[In thousands. Excludes animals under 6 months of age. Daumlurbalz-ugrlotw 1921, calendar years thereafter]
Cattle, Cattle, Cattle, Cattle, Cattle,
horees, | S0P horees, | S10P horses, | S0P horses, | S0P horses, | S0P
Year swine goats Year swine goats Year swine goats Year swine goats Year swine goats
41 42 41 42 41 42 41 42 41 42
1,096 2,780 | 1946___. 1,208 3,889 | 1985..__ 1,346 5,691 | 1925___. 1,621 6,482 | 1915..__ 1,727 7,284
1,108 2,822 | 1944___. 1,225 4,280 | 1984_._. 1,419 6,161 | 1924 ___ 1,768 6,697 | 1914____ 1,620 7,619
1,008 2,910 | 1948 .. 1,212 4,589 | 1988_.__ 1,899 6,162 | 1928..._ 1,864 6,712 | 1913_.__ 1,667 7,868
1,108 2,964 | 1942____ 1,191 4,758 | 1982. ... 1,897 6,821 | 1922____ 1,987 6,892 | 1912____ 1,508 7,552
i.% g.g(l)g 1941 1,176 4,787 | 1981__.. 1,876 6,608 | 1921.._. 2,080 6,980 | 1911____ 1,448 7,449
1940.... 1,177 4,949 | 1980..__. 1,868 6,714 | 1920.... 2,217 7,881 | 1910____ 1,498 7,649
1,092 3,006 | 1989____ 1,209 5,182 | 1929.... 1,899 6,964 | 1919____ 2,284 7,996 | 1909____ 1,586 7,820
1,126 8,092 | 1988 ___ 1,250 5,807 | 1928.... 1,415 6,784 | 1918____ 2,248 8,612 | 1908_.___ 1,882 7,087
1,226 8,822 | 1987.... 1,284 5,485 | 1927_.__. 1,486 6,704 | 1917___. 2,064 7,686 | 1907____ 1,200 6,657
1,247 3,408 | 1986____ 1,811 5,645 | 1926____ 1,569 6,508 | 1916..__. 1,861 7,886 | 1906__.__ 1,016 5,762
1,208 3,718 1906.... 692 1,710
Series J 43. Public Land Sales: 1800 to 1860
[In thousands]
Acres Acres Acres Acres Acres
Year Year Year Year Year
43 43 43 43 43
2,548.4 2,621.8 12,664.5 710.0 286.8
4,011.7 2,268.7 4,658.2 182.5 275.0
8,663.6 3,866.2 209.2
4,220.1 1,848.5 2,462.3 814.0 320.9
5,247.0 1,754.8 2,717.9 2,968.4 506.0
1,605.8 8,491.0
11,969.8 1,129.2 1,929.7 1,886.2 582.0
12,828.0 1,164.8 1,244.9 1,742.5 898.2
3,787.1 965.6 174.2
894.8 2,286.9 926.7 1,306.4 271.1
2,066.9 4,976.4 848.1 1,176.1 497.9
3,414.9 506.6
1,406.8 5,601.1 999.0 386.1 67.8
1,829.9 20,074.9 787.0 575.1
1,887.6 652.1

Public Land Grants by United States to Aid in Construction of Railroads, Wagon Roads, Canals, ete.:

1823 to 1871
[In thousands of acres]
Purpose
Total River Total
Year grants || pofiroads m" Canals | improve- Year grants
ments
“ 45 4 47 45 44

3,379
1,778
8,762
1,845
189
1,838
2,273
49

Series J 49-64. Land Utilization, by Type: 1850 to 1954

1 Not avaflable.
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J 65-108 LAND, WATER, AND CLIMATE
Series J 65-79. Private and Public Land Ownership, by Major Uses: 1920 to 1954

(Iin millions of acres]

Total land area Private land Public land
Forest Forest Forest
Pasture Puture
All Cro| and wood-| Other Cro and wood-| Other Cro and wood-| Other
Yoor | jand | lana |29¢ma% Sandnot| lnd | To || nd [(24fa%Gndnot| land | Towl || a3 |sndgre SO0 Gand
[ ) o7 68 [ ] 70 n 72 73 74 k] 76 ” 78 7
19“-- .- 1,904 399 1,000 814 191 1,899 396 704 211 88 506 3 296 108 108
———- 1,904 409 1,020 189 1,899 406 124 184 86 505 4 296 102 108
1945- - 1,905 408 1,052 2656 186 1,396 401 156 91 509 2 304 109 o)
1940_.__ 1,905 399 1,086 2! 181 ,404 398 1766 150 90 501 1 299 110 91
1980._.._. 1,908 413 1,042 2 176 1, 411 746 85 494 2 297 106 90
1920.._. 1,908 402 1,066 261 184 1,404 401 145 92 499 1 300 108 92
Series J 80-90. Land Drainage and Irrigation: 1890 to 1954
(In thousands of acres, except number of farms)
Drainage, United States, Irrigation, tion,
acreage in drainage enterprises United States 17 Wmm States *
Number of Number of
Yur | fow | Imprord |Usioproved | Cioplnd | aoisge |k | el | oscene |
) 1
P frrigated! o) farms irrigated ! )
80 81 82 83 84 88 86 87 88

26,971 279,896
24,271 281,476
19,481 270,629
17,248 288,089
12,441 281,910

258,468

¢13,888 215,162
$11,259 159,801
7,548 109,298

3,682 54,136
! Acreage irrigated as reported by the agricultural census for the year preceding ¢ Estimate based on lnureueot rovedhnd,lmwlm,.ndw
chodnuofth e census. y P hmeolhndindnhue 9«?
Exclnd. data for 17 States prior to 1920 as some States had not yet been admitted S Arkansas and Louisiana. Dau lor the other 29 Euurn States not available.
to the Uni ¢ Data lor 1910 and 1920 for the 17 Western States are interpolated from censuses of
3 Includc- 4 ,110,000 acres reported drained by irrigation enterprises. irrigation for these years.

Series J 91-102. Water Use: 1900 to 1955

(In billions of gallons, daily average)]

Self-supplied use
Total . Public
water use Irrigation water supplies eatic * Industrial ant.l Steam electric
Year Dom miscellaneous power

Total Gtround Total Ground Total Ground Total Ground Total Ground Total Ground

1 22 3 | 23 95 9 97 98 ” 100 101 102
263.80 47.79 116.80 29.08 16.80 4.27 5.40 4.91 49.20 9.46 76.60 0.08
202.70 86.19 100.00 19.80 14.10 8.78 4.60 4.09 38.10 17.47 45.90 0.05
165.74 27 86.44 15.04 12.00 3.25 3.50 8.08 .00 6.50 80.80 0.03
170.46 28.83 83.06 14.12 12.00 8.28 3.20 2.78 41.00 8.12 31.20 0.08
178.48 29.19 80.65 18.66 12.00 8.80 3.18 2.76 48.00 9.65 34.60 0.08
186.48 22.56 71.08 11.22 10.10 2.82 8.10 2.64 29.00 5.86 23.20 0.02
110.50 18.18 60.20 9.09 8.00 2.30 2.9 2.40 21.00 4.37 18.40 0.02
91.54 15.78 55.94 8.17 6.00 1.79 2.40 1.94 18.00 3.87 9.20 0.01
66.44 11.68 39.04 5.27 4.70 1.49 2.20 1.76 14.00 3.15 6.50 0.01
40.19 7.28 20.19 2.22 3.00 1.06 2.00 1.60 10.00 2.40 5.00 0.01

1 For agricultural purposes only. Includes delivery losses but not reservoir evapora-
on.
2 Nonfarm domestic and farm domestic and farm stock wells.

§
:

Manufacturing , mineral indi commercial, air conditioning, resorts,
motdn. military, and miscellaneous. ustry, comm

Series J 103-108. Water Wells in Use: 1900 to 1955

(In thousands)
Domestic Indus- Domestic Indus-
wells Public trial Irriga- wells Public trial
Y Total N appiies | miseat | tom Y Toul N oppics | misear | tow
ear on- supplies ear on- supplies
Farm farm PP laneous Farm farm PP laneous
1038 104 108 168 107 108 103 104 108 168 167 108
1966..._____. 18,780 5,248 8,086 28 278 142 | 1926 .. ____ 9,266 5,189 3,962 18 108 88
1960 ... 12,766 5,620 6,800 28 216 107 | 1920_.______ 8,844 5,080 3,600 12 100 [ ]
1945_.___.___ 11,278 6,068 4,948 22 170 711916 ._____. 8,104 4,712 8,244 10 2 45
1940..._____. 10,362 5,986 4,200 18 144 65| 1910 ... 17,886 4,806 2,900 9 84 38
1986...._ ... ,848 5,467 4,196 16 116 60 | 1906.._..... 7,046 4,088 2,898 9 76 28
1980. ... ... 9,601 5,220 4,200 15 110 56 | 1900____..__ 6,866 3,976 2,800 1 67 17




chapter J

CLIMATE (Series J 109-265)

J 109-265. General note.

Climate may be defined as the statistical summary of the
state of the atmosphere at a given place for a given period of
time. However, each element of this definition deserves
comment.

The “state” of the atmosphere properly includes many
weather elements in addition to the most influential ones like
temperature, precipitation, and wind; not all of these are given
much attention, nor have they been adequately measured
throughout the United States. Virtually every human pursuit
finds itself sensitive to one or more factors of its climatic
environment, particularly when and where they range beyond
critical limits as, for example, the freezing temperature of
water.

In view of the significance of ranges of climatic elements,
mere arithmetic averages are usually unsatisfactory in speci-
fying the state of the atmosphere, although the description of
climate in much of the Nation has had to be so limited. Fully
as significant, if less convenient to summarize, are the proba-
bility distribution and extreme values of individual weather
elements, the joint frequency distributions of two or more
elements, and certain specialized indices involving many ele-
ments.

Climate often differs significantly in a surprisingly short
distance through the air or along the ground and a rather
careful definition of the “place” to which an observed climate
refers is required. The collection of climatological statistics
is, therefore, essentially a sampling process, and in many re-
spects existing statistics should be taken as indicative rather
than definitive.

Climate is known to be changing irregularly. The numeri-
cal description of climate thus depends somewhat on the period
of history over which weather statistics are compiled. A
standard climatological period has been defined by the World
Meteorological Organization to consist of the 30 years ending
with the most recent decade year. At present, the standard
period includes 1921 to 1950. Averages over this period are
defined as normals; averages over other periods should prop-
erly be called by other names.

The longest climatological series in the United States are
not homogeneous, and no exact statistical methods exist for
making them so. (A homogeneous series is one which refers
to the same “place” or to equivalent places throughout the
period of record, and whose sampling bias is randomly dis-
tributed in time around its average bias which, in turn, need
not equal zero.) These long series, widely published in the
past without qualifying notes, must therefore be used with dis-
crimination.

The representativeness and hence utility of all climatolog-
ical series is more or less constrained by a variety of sam-
pling and data-processing uncertainties. (See Charles F.
Brooks, The Climatic Record: Its Content, Limitations, and
Geographic Value, Annals of the Association of American
Geographers, vol. XXXVIII, No. 8, 1948, pp. 163-168.) Ob-
served climate at a point is valuable merely as a sample of
the climate of other points in the surrounding region. Typi-
cally, this region is nonuniform in geographical character, and
the sample is complexly biased. Even today, with the best

coverage by climatological stations in the history of the United
States, the average temperature station must represent over
500 square miles of land surface. (Precipitation stations now
average one in about 300 square miles; “first-order” Weather
Bureau stations with observations of most other elements
average one in about 10,000 square miles.) This sampling
density is insufficient to interpolate the climate of every ham-
let and bean patch; it is, however, more than sufficient to
indicate relative variations of temperature, precipitation, and
certain other elements from one year (or decade) to another
because simultaneous departures of these from their normals
are closely parallel over large areas. For this reason, homo-
geneous series for one station may reflect satisfactorily the
historical variations of climate over 10,000 or even 100,000
square miles, while surely not the climate itself.

Many factors operate to compromise the homogeneity of
typical climatic series. These chiefly derive from obser-
vational practice which, being flexibly geared to ever-changing
requirements, has never been well adapted to the special ap-
plication of historical comparison of climate. The longest
series to which so much attention has traditionally been given
have exclusively come from stations within slowly expanding
cities. This fact has introduced warming trends in tempera-
ture and complex changes in precipitation which are not rep-
resentative of their rural surroundings. Also, the occasional
need to move stations to new locations with their slightly
different climates has blemished their combined record with
discontinuities.

Changes in daily observation time and in exposure of instru-
ments have caused further discontinuities; this problem is
especially acute in records prior to the establishment of stand-
ardized Weather Bureau practices in these respects in the
1880°’s. Other sources of inhomogeneity derive from neglect
of occasionally missing daily records in forming monthly aver-
ages, and from familiar human errors in instrument reading,
observation copying, editing, computing, and printing. These
have been reduced since 1948 by better universal quality con-
trol methods but cannot be eliminated entirely.

Virtually all “first-order” Weather Bureau stations had been
located (and relocated) in cities until recent years when (at
various times since the 1930’s) many were transferred to
nearby airports. Resulting discontinuities in their records can
rarely be corrected for; in some published versions of the
records wherein corrections were attempted, insufficient de-
tails of the methods are given by which to judge their merits.

Only 2 or 3 percent of the city stations have remained in
one location for their full history. (See station histories in
Weather Bureau, Local Climatological Data, published annually
for each station.) Many cooperative stations staffed by un-
compensated cooperative Weather Bureau observers, on the
other hand, are beyond range of major city influences on
climate; some can be found which have not been significantly
moved since their inception. Moreover, the per se climato-
logical basis of their program has ensured against its repeated
disruption for the convenience of other programs.

“Climatological benchmark network.” Since less than one
percent of the total reporting network, suitably distributed,
would be sufficient for sampling historical variations of cli-
mate in the Nation, it is potentially possible to select a network
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CLIMATE

in which each station not only (1) possesses fairly long and
unbroken records, but also (2) has suffered few if any reloca-
tions of instruments, (8) has a good ground exposure little
influenced by environmental changes such as city growth or
sheltering trees, and (4) is preferably operated by a public
or private agency which, by reason of its own interest in the
data, will ensure future perpetuation of the station.

A network which comes as nearly as possible to meeting
these requirements is the “Climatological benchmark network.”
Twenty-eight continental stations in the network presented
here have thus far been chosen on a tentative basis; others
will be added in the future. The best qualified are among
those maintained by Federal or State agencies (parks, forests,
experiment stations, reclamation projects, etc.), colleges and
universities, religious organizations, and public utility compa-
nies. Most of them are at agricultural colleges and agri-
cultural experiment stations.

The program now in progress of checking benchmark sta-
tion records should, in the future, minimize the drawback of
relatively low quality control. While the drawback of limited
variety of measured elements at cooperative stations generally
remains, it is pertinent to add that the records of the larger
variety of elements at first-order stations are irretrievably
blemished by the effects of many station moves, changes in
observational routine, and local city growth. Historical series
based on such records must always be suspect.

The latitude, longitude, and altitude of the benchmark sta-
tions are given in table 1. The choice of stations to use in a
particular data application may be facilitated by figure I.

Table I. Climatological Benchmark Stations
(Abbrev‘l-t:ogl: A. C.—Agricultural College; E. F.—E: ment Farm: E. 8.—Ex-

tation; N. P.—National Park; WBO—Weather Bureau ; and
bs.—Obseervatory]
Station Latitude | Longitude | Altitude
42° 18/ 71° 07/
42° 68’ 77° 00’ 616
46° 89’ 68° 00’ 606
46° 21/ 86° 56’ 876
43° 58’ 101° 62’ 2,414
40° 87/ 96° 657/ 1,868
46° 63’ 102° 48’ 2,460
47° 18’ 96° 18/ 1,500
40° 06’ ° 14/ 748
40° 47/ 81° 56’ 1,030
28° 27/ 97° 42’ 226
82° 81/ 92° 20’ 180
86° 06’ 4° 10’ 1,270
86° 86’ 101° 39/ 8,800
86° 27/ 86° 48’ 187
28° 20’ ° 16’ 178
84° 57/ 81° 08’ 690
89° 20/ 76° 62’ 415
82° 17/ 106° 456’ 8,909
Boseman A. C,, 45° 40’ 111° 00/ 4,856
DavisA.C.,,Calif_______________ - 88° 82’ 121° 45/ 51
Grand Canyon N. P. Hdq., Ariz 86° 08’ 112° 08’ 6,890
Indio U. 8. Date Garden, Calif. - - - 77. ° 487 | 116° 16 11
Logan (Utah State A. C.}, Utah__ 41°44’ | 111° 49 4,776
Medford E. 8., Oreg._ . ._._..._ - ° 18’ 122° 62/ 1,467
Montrose No. 2, 0. .. - 88° 29/ 107° 68/ 5,880
Tatoosh Island (W.B.0.), Wash 48° 28’ | 124° 44’ 101
Union E.8.,0reg. . ... __ 46° 18/ 117° 58° 2,766

It is anticipated that application of these data will be at-
tempted in both correlation studies and trend analyses. The
first kind of application, in which temporary deviations of
climate are related to those of other statistical series, is a
sound one to be encouraged where appropriate. The second
application, to the extent that trends of general climate are
derived with high quantitative precision and related to trends
in other statistics, is not recommended, however.

Long-period trends in homogeneous climatic series are usually
small and irregular. Because there are many opportunities

J 109-136

for observational inhomogeneities to introduce trends and dis-
continuities into climatic series, which are not characteristic
of the climate at large, real trends in the latter are easily
distorted or obscured. Not even the “climatological bench-
mark” data are above all reproach in this respect.

Concerning climatic trends, it is important to realize that in
many instances they could readily be duplicated fortuitously
in random number series of equal variance. While this ob-
viously means that statistically observed climatic trends can-
not be extrapolated into past or future time reliably, they are
nonetheless capable of inducing important trends in concur-
rent climate-dependent series.

Monthly and annual values of average temperature and total
precipitation can most conveniently be found in the following
official Weather Bureau publications:

Local Climatological Data, annual summary. This is issued
annually for each of approximately 280 stations. With few
exceptions, these are first-order Weather Bureau city and/or
airport stations. The contents partially include normal values
of temperature and precipitation, and comparative data for
each month and year back to 1900 or the beginning of record,
whichever is later. They also include a station history giving
the various station locations and elevations of instruments.

Climatological Data, annual summary. This bulletin is is-
sued annually by climatological sections. In most instances,
a section is a State. Nearly all cooperative climatological
stations as well as first-order Weather Bureau stations are
included. This publication was founded in the 1880’s, but was
included as part of the Weather Bureau Monthly Weather
Review from 1911 to 1918, inclusive.

Climatic Summary of the United States (Bulletin “W”).
Monthly and annual series of total precipitation at all stations
and mean temperature at selected (first-order) stations are
also contained in this publication. Values from the beginning
of record up through 1930 are given by geographical sections
in the earlier Bulletin, published in the early 1930’s. Values
for later years are given in Climatic Summary of the United
States—Supplement for 1981 Through 1952, by States, pub-
lished variously since 1964.

Length-of-record series of monthly and annual temperature,
pressure, and precipitation up to 1940 may also be found in
H. H. Clayton (ed.), World Weather Records, Smithsonian Mis-
cellaneous Collections, vol. 79 (1944), vol. 90 (1944), and vol.
106 (1947). A new volume by the Weather Bureau will bring
the series up through 1950. Some station history information
is included, and records are listed for nearly 50 Weather
Bureau stations in the United States. Temperature data are
corrected for differences in daily observation time, and, being
reduced to 24-hour means, differ somewhat in value from the
same data appearing in Weather Bureau publications.

For daily data on extreme values, or on elements other than
temperature and precipitation, see monthly editions of Clima-
tological Data and, since 1948, Local Climatological Data.

J 109-135. Climatological benchmark stations—normal month-
ly, seasonal, and annual temperature.

Source: Series J 109-131, J 133-135, Weather Bureau, un-
published records (figures computed from monthly tempera-
ture data in Climatological Data). Series J 182, Local Clima-
tological Data, annual editions. (Data for series J 110 appear
in Local Climatological Data, but the temperatures there have
been adjusted to values based on 24 daily observations and
80 are incompatible with other temperature data for that sta-
tion given here.)

Nearly all weather stations have been moved several times
in their history (see general note, above). Consequently, the
Weather Bureau has adopted the practice of using “normal”
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values of temperature and precipitation for comparative pur-
poses rather than long-term means which are derived from
records taken at the several different locations the stations
may have had over the years.

Normal values of temperature and precipitation are based
on records for the 30-year period 1921 to 1950, inclusive.
Where a station had a record for the entire 30 years from the
same instrument site, monthly precipitation normals are the
mean of the monthly values for the 30 years. For such sta-
tions, the temperature normals were obtained in a similar
manner, using normal maximum and normal minimum values
to obtain monthly normals. The annual normal temperature
is obtained by dividing the sum of the annual normal maxi-
mum value and the annual normal minimum value for tem-
perature by 2.

For stations that did not have continuous records from the
same instrument site for the entire 30 years, 1921 to 1950,
the means have been adjusted to the record at the present
gite. In these adjustments, a “difference factor” was used
for temperature and a “ratio factor” for precipitation. These
factors were determined by parallel comparison, either be-
tween records at the actual station sites or through a second
station that had a continuous record to compare against both
sites for obtaining the resultant adjusting factors. Normals
were thereafter obtained as outlined above.

This system of normals has three characteristics: (1) The
80-year period (1921 to 1950) adopted for the computations is
consistent with the term of years accepted by the World
Meteorological Organization for climatic normals; (2) where
the station and exposure for records in a given locality have
been changed, the whole record has been carefully studied
and adjusted to the latest source of records and reports; (3)
the normals for maximum and minimum temperatures are
separately tabulated and made available for the first time.

See also general note for series J 109-266.

J 186-162. Climatological benchmark stations—normal month-
ly, seasonal, and annual precipitation.

Source: See source for series J 109-136.
See also text for series J 109-185.

J 163-245. Climatological benchmark stations—temperature,
precipitation, and description of year, 1884-1957.

Source: Weather Bureau, Climatological Data, annual sum-
mary.

The description of the year is given by three digits; the
first digit applies to the year as a whole, the second applies
to the summer season (June, July, and August), and the third
applies to the winter season (December of the previous year,
January, and February). The following code defines the mean-

ing of each digit:

Temperature Precipitation
In warmest quartile In wettest quartile
Near normal In wettest quartile
In coldest quartile In wettest quartile
In warmest quartile Near normal
Near normal Near normal
In coldest quartile Near normal
In warmest quartile In driest quartile

Near normal In driest quartile
In coldest quartile In driest quartile

For example, a code 5-1-9 indicates that, for a particular
year and station, the annual mean temperature and annual
total precipitation were both near normal (i.e.,, not within
either extreme quartile of their distributions in the normal
1921-1950 period) ; but that the summer season was unusually
warm and wet, while the winter season was unusually cold and
dry.

Smoothed ogives of the distribution of average values in the
30-year normal period were used to obtain the upper and lower
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quartile limits of temperature and precipitation for each sea-
son and for the year as a whole. Any given quartile therefore
separates approximately one-quarter of the number of years
in the normal period, but probably more or less than one-
quarter of the total years in any full length-of-record series
owing to the presence of climatic trends or variations.

J 246-265. Long-record city stations—annual mean tempera-
ture and annual total precipitation, 1780-1957.

Source: Series J 246, J 247, J 250-255, J 257-265, 1780-
1940, H. H. Clayton (ed.), World Weather Records, Smith-
sonian Miscellaneous Collections, vol. 79 (1944), vol. 90
(1944), vol. 106 (1947); 1941-1950, Weather Bureau, Worild
Weather Records, 1941-1950 (forthcoming) ; 1951-1957, Weather
Bureau, Local Climatological Data (corrected to 24-hour
means), annual editions. Series J 248, J 249, and J 256, Loocal
Climatological Data and Climatic Summary of the United States,
annual editions.

The series for city stations selected for presentation here
are among the longest existing climatological series for the
United States. They were selected with the realization that
they are not homogeneous, but have comparative value in the
earlier years and have been less frequently affected by changes
of station location. The series, however, are not adjusted for
known station changes, and coming as they do from growing
cities, they contain climatic trends which in part are typical
only of major metropolitan centers.

Each long-record station has suffered several changes of
location and exposure of instruments. The following station
history notes are extracted from the annual editions of Local
Climatological Data, and indicate all known changes likely to
have affected the temperature and/or precipitation records.
The history of each station prior to the date of establishment
by the Federal weather service is essentially unknown; occa-
sional exposure changes in earlier years undoubtedly occurred
whose effects, although significant, may never be discovered.

Records for 2 of the 10 stations shown refer in recent years
to airport locations; the observation program in New Haven
city terminated in 1943, and that in St. Paul-Minneapolis ter-
minated in 1937. With one exception, all other records are
continuously available from city locations although the major
part of Weather Bureau activities in each case has been trans-
ferred to airport stations. The exception is Santa Fe, where
interpolations have been required to complete the city record
in recent years.

In the following notes, “temperature means” indicate the
combination of hourly temperature readings each day which
were averaged together to form means. For example, 1/3
(7, 15, 21) indicates an average of readings at 7 a.m., 8 p.m.,
and 9 p.m. local standard time. The formula 1/3 (7:85, 16:35,
23) was in general use for 1870-1879 (Nov.), and the formula
1/8 (17, 15, 23) for 1879-1888, the times referring to the 75th
meridian (Washington). Since about 1888, however, daily
maximum and minimum temperatures, observed with special
registering thermometers, have been averaged to obtain means.

Numbers in parentheses refer to elevations of the thermome-
ters and rain gauge, respectively; the example (51/70) indi-
cates the thermometers were 51 feet above ground, and the
rain gauge funnel was 70 feet above ground (roof exposures).
Asterisks indicate that heights are estimated from circum-
stantial information; a question mark indicates unknown.

Albany, N.Y. Temperature means: 1795-1796, unknown;
1813-1814, 1/3 (7, 15, 21); 1820-1870, 1/3 (7, 14, 21). Sta-
tion established by Army Signal Service in Dudley Heights
December 1873 (11/ ?); instruments moved July 1874 (17/1).
Station moved 1.8 miles W March 1880 (51/70), 400 feet E
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October 1884 (80/100). Exposure changed July 1888 (84/99),
October 1901 (102/100), October 1928 (107/100). Station
moved 100 feet N April 1936 (97/88).

Baltimore, Md. Temperature means: 1817-1870, unknown.
Station established December 1870 (84/69); thermometers re-
located October 1885 (76/69). Station moved 0.1 mile Janu-
ary 1889 (86/78), 0.8 mile June 1891 (87/80), 0.7 mile Sep-
tember 1895 (120/116), 0.6 mile August 1896 (69/78), 0.8
mile January 1908 (100/91). Recording instruments only after
July 1949 (100/90).

Charleston, S. C. 1738-1861, discontinuous records by vari-
ous doctors. Temperature means: 1823-1872, unknown. Sta-
tion established January 1871 (40/67); thermometers moved
January 1886 (60/66). Station moved 0.2 mile N February
1897 (11/76); rain gauge moved July 1932 (11/8); thermom-
eters moved August 1949 (6/8).

New Haven, Conn. Temperature means: 1780-1865, un-
known but corrected to 24 hours; 1866-1872, unknown, month-
ly temperatures available to whole degrees only. Station
established December 1872 (85/109); instruments moved Feb-
ruary 1881 (118/110). Station moved 600 feet E March 1919
(74/68). City station closed and observations taken over by
airport station 4 miles SE July 1948 (4/3).

New York, N. Y. (Central Park). 1822-1864, records from
Jamaica, N.Y.; 1865-1868, records from 86th St. Reser-
voir, N. Y. Temperature means: 1822-1842, 1/8 (7, 14,
21); 1843-1870, 1/4 (Sunrise, 9, 15, 21). Station established
December 1868 (61/64) ; moved 1 mile N January 1920 (6/22).

Philadelphia, Pa. Temperature means: 1825-1870, un-
known. Station established December 1870 (?/?); moved
0.3 mile E September 1871 (100*/91), 0.7 mile W February
1882 (54*/106*), 0.1 mile E April 1884 (169/167). Instru-
ments moved February 1904 (117/114); thermometers moved
January 1914 (124/114). Station moved 0.6 mile E December
1934 (176/166).

San Francisco, Calif. Temperature means: 18651-18563, 1/4
(Sunrise, 9,15,21); 1854, 1/3 (9,12,21); 1857-1859, 1/3 (7,14,
21); 1861-1868, 1/4 (7,14,21 weighted twice). Station estab-
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lished February 1871 (48/75); moved 0.5 mile SW September
1890 (109/101), 0.3 mile NE November 1892 (161/154), 3.1
miles W May 1906 (29/40), 3.0 miles E October 1906 (200/
191). Instruments moved October 1914 (209/200). Station
moved 1.0 mile SW May 1936 (112/104). Temperature prob-
ably affected at times by nearby ventilators April 1919-May
1936.

Santa Fe, N. Mex. Temperature means: 1849-1864, 1/4
(Sunrise, 9,15,21); 1855-1872, 1/3 (7,14,21). Station estab-
lished November 1871 (30*/27*); moved March 1878 (5*/
2*), March 1882 (650*/60*), November 1884 (35*/32*), Janu-
ary 1892 (563*/60*), March 1893 (42*/389*), July 1907 (5*/2*),
April 1912 (52*/49*), March 1922 (34*/31*). Continued as
cooperative station 0.5 mile NE September 1941 (39*%/36*).
Instruments moved May 1942 (6*/2*), October 1942 (238*/
20*). Station moved about 1 mile SE May 1944, few hundred
feet NW July 1947, 1 mile SE October 1950, about 0.8 mile
NW October 1961, few hundred feet March 1964, and 1.5
miles SE May 1956. Ground exposures, approximately (5/2),
at last six locations.

St. Louis, Mo. Temperature means: 1886-1870, unknown
but corrected to 24 hours. Station established October 1870
(70/98). Several suspected changes of thermometer expos-
ure; station then moved 0.2 mile WNW March 1873 (105/100),
250 feet E August 1908 (208/199), 300 feet E September
1913 (264/268), 0.4 mile SW November 1936 (179/172).

St. Paul, Minn. Records from Fort Snelling 1820-1865,
from Minneapolis 1856-18568. Temperature means: 1820-
1858, unknown; 1859-1870, 1/4 (7,14,21 weighted twice). Sta-
tion established November 1870 (30/36); moved 0.2 mile
WSW December 1871 (34/44), 0.2 mile ENE April 1878 (33/
658), 0.2 mile NE April 1883 (45/61), 0.2 mile NNW July
1885 (1038/92), 0.1 mile SE July 1904 (171/162). Instruments
moved January 1911 (201/195), July 1918 (237/227). Station
moved 0.3 mile W April 1931 (114/106). Record July 1933-
April 1937 8.8 miles WNW at Minneapolis City (102/91);
April 1937-December 1965 7.5 miles SSE at Minneapolis-St.
Paul International Airport (43/40).
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Series J 109-135. Climatological Benchmark Stations—Normal Monthly, Seasonal, and Annual Temperatures

(In Fahrenheit degrees. Figures are “normal” values based on records for the 80-year period 11921—1050; seo text. Record for Medford Experiment Station, Oreg., too short

to obtain n
Series Jan- Feb- tem-| Octo- | Novem- | Decem- | Sum-
orie Station tary | raavy | March | April | May | June | July |August [Septem-| Octo- |Novem-| Decem-| Sum- | winter | Annual
NORTHRAST
109 | Blue Hill Observa-
, Mass. . ... 26.4| 24| 86.1| 41| 66.8| e65.2| 705| e9.1| e2.5| 628| 41.4| 26| 62| 27.5| 483
110
ment Station,
Yoo 26.6| 22 849| 41| 67.7| 616 723| 7T08| e8| 22| 49| 25| 71| 27.4] .0
m Presque Isle Ex-
periment Sta-
tion, Maine...... . 16| 126| 281| 85.2| 508| e0.4| eso| es.6| 62| 48.1| so.a| 170| es3| 18.6| 891
NORTH CENTRAL
112 | Chatham Experi-
ment Farm,
Mich. - -ooor- 166| 168 24¢8| 87.4| 418| ©69.8| e5.4| 63.6| 54.8| 42| s2.4| 213| e29| 182 40
113 Cotmw«:d Ex-
e ey 18.8| 280| 88.1| 466| ©66.8| e6.7| 751 Ta2| 626 49.9| sas| 28| ma| 21.7]| 489
1n rete (Doane
s oo ok 248| 206 899 628| e2.4| 726| 78.7| 69| e82| 63| s9.8| 28.7| 760| 21.7| e26
ment Farm, N.
___________ 104 186 27| 41.8| os26| 61.5| ev.a| 66.6| 6.9 44.1| 27| 167| es8| 13.2| 04
116 | Itasea State Park
Mion...| 68| 96| 219| 8.9 61.7| e1.2| e67.1| e4.8| 68.4| 43.7| 260| 11.6] es2| 9.0| 379
117 Urbana (U. o
k7p . DA 27.9| 811 o8| 616 61.9| 71.6| 76.1| 78.8( 67.1| s6.0| 41.56| s0.7| s 29| 24
18 | Woorter " Ex
2 0
Ohio.. oot | 282| 298| 877 48.1| 86| es.4| 728| 704| e4.4| s29| «0.7| 05| 708| 23| w01
THB SOUTH
119 Buviltosf:aoﬂ-
e oot ™| 5.1 58.9| ee.s5| 7.8 70| 81.7| s8.8| se8| s08| 74| e85| s78| ss8| s7.1| 709
12 tst‘tg
Lar owat °™ | 48.4| bs1.8| 616| 66.4| 72| 798| s28| s25| 74| 6.7 s6.2| 49.9| s1.5| s0.0| 5.8
121 P:yotitovlll: gtx-
- Bon Ark. .| 88.2| 40| 49.2| 69.4| e60| 749| 70| 78| 7.7| e1.8| 488| «0.8| 6| 38| 692
1
tural College,
Okln.. o %% 84.56| 89.1| 42.2| 66.4| e4.8| 746| 72| 72| es.1| 69| 43| ses| 78| s67| 560
123 | Lewisbirg Expari :
ment Station,
T I g ws| 47| 48| 80| er0| 76.7| 87| 77| 72.4| 60.6| 486 @] MM4| a6| sos
1 t. Leok y
“ wﬂ.__,',__,f’,"f__ e1.2| e8| 62| 7.2| 76.1| 80.0| 80.9| s1.4| 79.8| 87| 60| e20| s0.s8| eo| m.s
1 throp Coliegs,
s | Wiy | 44| 48| wo| e8| e8| me| ma| 7ol mr| es| 24| ws| ms| 2| eo
1 0odstoci
Joge, Md. . .. 38.4| 842| 4s0| 622 e26| 70| 74.8| 70| e69| 68| 9| seo| 79| saz2| 538
THE WEST
127 tural Col-
s N.Mex .| 40.8| 467 11| 68.9| 61| 76.0| 1| 72| 78| 60.8| 41.7| ae| T4| 25| 6.7
tural College,
- D.:'g__,?_,ff_', 194| 25.6| s07| 422 61.0| 675 e6.1| es.6| 648 451 s18| 284 e27| 221 | a5
ca;..z“'"c.m"""_"_, 444| 492| 68.4| 68.1| e4.4| 708| 76.0| 178.1| 70.1| 62.4| 628 45.6| 78.0| 46.4| 69.9
190 Grand anmn
Natiooal Park
{1 uarters,
- mmix?'é‘r'ﬁr'." 20.6| 82.8| 8s6| 46.8| 656.6| 47| 70.2| 77| 62.2| 1.0 89.7| s25| e7.5| s1e| 498
. 8. te
arden, Calif...| 54.1| 58.8| e8| 7.9 7m.2| 868| 920| 06| 85.8| 74.7| es.0| s56| s96| s6.2| 7.0
132 hrn tah State
ricultural
. Mc&..),uu__ 228| 288| 872| 479 667 es.4| 87| 7m20| e62.4| 11| 867! 27.5| 70.0| 264 484
ontrose e »
Coloron ™! 248| 81.5| 89.1| 87| 67.8| e6.9| 27| 708 e2.56( 61.0| 70| 28.0] 700| 28.1| 492
184 | Tatoosh Island
b A
(13 »
Wash.... '] a20| 2| w1r| 15| s0.9| se0| 55| 66.7| 64.5| 61.9| 47.4| 41| 50| 1| o3
188 | Union Experi-
ment Station,
Oregeeeemmor. 2856 88.9| 404| 478| 89| 69.8| e66.6| e4.9| 69| 488 so.2| s25| ese6| sre| 477
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J 136-162

Series J 136-162. Climatological Benchmark Stations—Normal Monthly, Seasonal, and Annual Precipitation

[In inches. Figures are “normal” values based on records for the 80-year period 1921-19]50; seo text. Record for Medford Experiment Station, Oreg., too short to obtain
normals]

Series

Jan-

Feb-

Octo-

Decem-

Sum-

tem- Novem-
Now Station uary | ruary | March | April | May | June July | August s‘tc ber et her mer | Winter | Annual
NORTHBAST
13¢ | Blue Hill Observa-
..... 4.09 8.68 8.868 3.99 8.49 4.17 3.1 4.06 8.77 3.4 4.20 8.92 11.98 11.54 46.22
137 | Geneva Experi-
ment Station,
Y e 2.87 2.80 2.69 2.89 8.10 8.61 8.18 2.76 2.80 2.76 2.89 2.86 9.45 7.08 83.60
138 | Presque Isle Ex-
periment Sta-
tion, Maine.._.. 1.91 1.41 1.97 2.19 2.88 8.66 8.66 8.29 8.81 3.86 2.81 2.11 10.60 5.48 82.49
NORTH CENTRAL
139 | Chatham Experi-
ment Farm,
.......... 2.28 1.66 1.7 1.90 2.89 3.61 3.28 2.98 8.98 2.94 8.06 2.09 9.82 6.02 82.81
M| Ceriment Farmn,
........ 0.48 0.24 0.77 1.72 2.48 2.92 1.91 1.49 0.92 0.96 0.48 0.82 6.82 0.99 14.61
141 | Crete (Doane Col-
a ), Nebr. _.._ 0.69 0.86 1.41 2.30 8.72 4.88 8.09 8.82 2.97 1.64 1.86 0.74 10.79 2.20 | 26.47
1 -
ment Farm, N.
Dak ........._. 0.51 0.41 0.72 1.82 2.08 8.98 2.08 1.89 1.80 0.94 0.62 0.47 7.88 1.89 15.76
143 | Itasca State Park
“ USchool. o ——— 0.70 0.7 1.10 2.24 8.19 8.94 8.14 3.22 2.21 1.64 1.21 0.78 10.80 2.19 | 24.08
1 rbana .
n.), m.._..._. 2.28 1.90 8.56 8.91 4.16 4.85 3.12 8.66 8.76 3.10 2.78 2.82 11.02 6.45 88.66
148 | Wooster Ex|
ment Farm,
Ohjo.._........ 2.84 2.20 8.28 8.07 8.82 4.18 8.68 8.40 2.98 2.17 2.52 2.4 | 11.21 7.46 | 86.48
THE SOUTH
148 | Beeville Experi-
ment Station,
Tex .. ......__. 2.18 1.60 2.4 2.19 $.85 3.13 3.29 2.00 8.69 2.24 1.94 2.78 8.42 6.46 | 80.63
147 | Calhoun E:
ment Station,
............ 5.76 4.69 5.19 5.04 4.88 3.84 4.28 2.88 2.48 8.88 4.36 6.12 10.45 16.56 52.27
148 | Fayettoville Ex-
periment Sta-
o Ark._ ... 2.84 2.74 8.80 5.09 5.54 5.28 3.22 8.54 4.48 8.78 8.28 2.86 12.01 8.48 45.89
149 | Goodwell
tural College,
Okls __.__._.._. 0.39 0.60 0.82 1.81 2.68 2.67 2.86 2.81 1.72 1.54 0.74 0.45 7.74 1.44 17.94
150 l‘whbm!Exrﬂ-
ment Station,
Tenn _...___._. 5.21 5.49 5.81 4.80 4.16 4.12 4.18 8.63 2.69 2.90 4.19 4.76 11.98 165.46 51.42
181 St. Leo’s Abbey,
62 | W e 2.24 2.57 8.86 2.94 4.88 9.01 9.08 7.74 7.87 8.79 1.89 2.17 25.88 6.98 56.69
1 ‘Winthrop College,
o w od.-'.’-..é___- 4.17 8.95 4.89 8.61 3.4 8.48 5.26 4.60 8.78 8.06 2.98 4.11 18.28 12.23 46.72
1 tock 1-
e ‘:3""0"_ 8.44 2.78 8.80 8.44 8.98 8.66 4.07 3.78 8.64 8.21 2.98 2.74 11.50 8.96 40.96
THE WEST
184 tural Col-
. N. Mex . _. 0.41 0.41 0.81 0.19 0.42 0.50 1.47 1.1 1.87 0.74 0.43 0.56 8.68 1.88 8.652
1
tural College,
5% Dllv‘h | J R, 0.93 0.77 1.40 1.62 2.80 2.86 1.83 1.20 1.69 1.42 1.18 0.94 5.89 2.64 17.64
1 Agricultural
Collq%Cdu - 2.89 s.21 2.14 1.86 0.50 0.15 0.00 0.00 0.06 0.88 1.61 8.17 0.15 9.27 15.97
167 | Grand -n{:'n
gnddnsl : k
158 "ﬁ?f“..'._._"fi 1.28 1.7 1.88 0.94 0.62 0.41 1.66 2.24 1.74 1.08 0.76 1.60 4.81 4.54 15.85
Indi . te
a s.C.Illl:).... 0.42 0.48 0.26 0.16 0.04 0.02 0.11 0.81 0.46 0.80 0.21 0.88 0.44 1.78 8.62
159 hrn((]uh&uu
gricultural
100 M ), Utah.. 1.40 1.86 1.88 2.14 1.84 1.28 0.58 0.72 1.16 1.68 1.85 1.54 2.48 4.80 16.79
tross No. 2,
aalo..--:'..__ 0.52 0.61 0.82 0.92 0.91 0.55 0.84 1.29 1.08 0.92 0.58 0.60 2.68 1.68 9.49
161 Tatoosh Island
Office),
Wash o] 10.29 8.70 7.82 5.28 8.81 2.58 1.99 2.01 8.64 8.72 9.62 12.04 6.568 80.93 76.76
162 Unlc:mt gxlzrrl-
me ta .
0n¢n ....... ? I.'.. 0.96 1.00 1.21 1.40 1.87 1.74 0.88 0.49 0.86 1.17 1.21 1.09 2.61 8.08 12.87
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J 163-177

LAND, WATER, AND CLIMATE

Series J 163-245. Climatological Benchmark Stations—Temperature, Precipitation, and Description of Year:

1884 to 1957
[Italicized figures are based on interpolated monthly values. Standard error of interpolated figures: For temperature, less than 1° F.; for precipitation, less than 0.6 inch]
Northeast North Central
Blue Hill Observatory Geneva Experiment Presque Isle ent Chatham Ex ent Cottonwood t
Mass. ! Station, N. Y. Station, Maine Farm, Mich. Farm, 8.
Year Annual | Annual Annual | Annual Annual | Annual Annual | Annual Annual | Annual
|| et e |t | G e | o, | | e |t | S m | | S
per- | precipi- per- | precipl- per- ( precipi- per- | p! - per- | precipi-
ature | tation | °f YT | “gture | tation | °f YO8 | “geure | tation | Of YO8 | “ature | tation | Of YT | “ature | tation | Of Year
163 184 168 168 167 168 169 170 171 172 173 174 178 176 177
°P. Inches °P. Inches °P. Inches °P. Inches °P, Inches
86.6 7-1-6 48 26.1 8-8-8 40 81.3 5-9-6 41 30.2 8-8-8 47 2.6 2-2-6
59.2 2-8-2 47 84.2 6-6-6 39 30.8 5-6+4 41 25.2 8-6-7 48 14.6 6—4-2
64.4 1-1-6 49 42.4 246 40 84.2 5—4-1 43 26.5 7-71-8 48 12.9 4-7-5
57.4 2-64 48 29.2 8-8-7 40 52.4 2-8-1 42 82.2 5-8—4 49 18.0 4-8—4
59.6 1-7-1 50 26.8 7-64 42 36.4 484 44 36.0 1-4-1 49 18.6 1-5-1
39.8 7-7-1 49 31.6 41 86.4 4—4-1 43 81.7 4-1-7 47 16.7 5-5-8
50.9 1-56—4 48 81.3 6-6-5 4 40.2 2-2-1 40 89.8| 2 43 20.9
42.0 8-8-4 47 86.9 6-6-1 41 87.4 2-24 88 83.8 6-6-5 4“4 11.9
38.7 7-7-1 50 22.8 141 42 38.5 444 43 7.7 1-1-4 46 14.8 6-7-8
47.8 5-8 49 82.9 5-6-9 40 81.0 5-8-9 40 27.8 8-8-9 46 17.0 53-8
4.9 5-6-7 49 85.7 5-2-6 4 34.1 441 41 84.5 5-6-6 47 18.0 6-6-6
42.0 7-3-8 50 29.6 7-6-8 41 81.2 4-8-5 42 29.0 8-6-6 49 17.8 1-5~7
64.4 1-5-6 49 40.4 2-8-6 41 87.1 1-4-6 40 82.4 6-9-6 47 11.4 5-6-7
45.6 4—4-8 50 82.1 54-8 41 80.4 7-7-8 42 33.1 5-6—7 45 12.9 6-6-6
84.9 8-7-6 48 87.1 6—4-3 39 38.8 65-2-6 40 88.6 6-1-5 46 11.0 8-6-8
46.3 5-6-6 50 38.9 2-8-5 41 28.0 7-5—4 42 32.8 4-8-1 47 19.3 2-6-8
82.6 8-6-8 50 80.2 7-6-6 40 33.0 5-6-2 “ 40.9 141 49 18.6 1-2-4
45.0 6-9-6 47 86.9 6-6-8 39 36.9 8-2-5 41 38.4 2-6-1 47 9.8 8-6-2
37.8 8-7-6 50 28.9 8-8-2 39 36.6 6-1-5 41 86.6 2-6-2 50 8.4 7-1-8
58.6 1-1-6 50 86.2 4-1-6 38 38.4 6-2-9 42 84.1 4-6-2 48 14.9
46.1 5-7-1 49 38.2 2—4-1 41 81.8 444 41 82.7 54-6 46 14.6 6-1-6
59.1 3-6-3 49 80.1 8-8-6 39 4.0 | 2-6-2 40 26.56 9-8-8 47 7.1 8-7-3
43.7 6-5-8 48 86.5 6-2-6 39 28.4 64-6 40 31.8 6-6-6 48 16.7 6-5—4
41.2 9-9-6 48 23.4 9-8-6 88 36.4 6-8-8 39 82.6 51 12.0 444
52.8 2-6-7 50 26.9 -7 39 32.5 5-8-7 40 29.8 8-7-2 49 14.5 4-7-6
48.9 454 50 40.5 1-56-1 40 84.0 5-6-7 41 40.9 2-2-4 46 17.8 62
49.3 4-2-56 52 81.7 4-7-6 2 87.1 1-5-8 46 82.0 T 50 9.6 7-1-7
41.8 T7-4-6 50 26.8 8-6-6 41 29.1 8-1-6 41 26.9 8-6-6 48 23.0 2-2-9
47.0 9-8-6 48 86.6 8 39 29.7 8-6-7 89 82.7 6-6-6 44 18.2 3-5-6
46.8 5-2-6 49 38.6 5-2-2 39 36.7 2-6-2 40 36.1 2-6-6 47 14.0 5-3-5
51.6 1-8-6 49 4.8 2-6-6 39 86.8 2-6-8 40 81.0 8-9-8 44 21.0 3-8-8
48.9 6-6-5 46 86.2 6-8-5 87 85.4 6-9-2 38 87.8 3-6-6 47 18.5 6-6-1
50.4 1-4-8 48 36.8 6-6-5 38 48.6 7-8-6 40 21.7 8-8-9 47 10.4 8-6-2
42.8| 9-5-2 46 82.2 6-6-8 38 24.6 9-9-5 42 35.6 1-3-2 44 11.2 9-6-5
4.9 6-9-8 47 81.2 6-6-3 37 29.6 9-9-6 40 80.8 9-2-9 46 22.8
54.0 2-1-9 49 39.8 2-2-6 39 38.7 5-2-5 42 4.7 4-6-2 44 22.4 3-2-3
51.8 | 2-2-6 52 29.4 7-74 40 31.1 2 48 32.0 4-4-8 49 10.9 T—4-7
63.8 3-8-8 48 87.2 6-2-6 39 43.6 | 2-2-6 29 2.6 6-5-9 46 19.4 8-5-6
56.2 8-8-6 49 86.4 5-6-7 38 29.2 9-9-5 40 27.8 -8-4 46 16.0 6-5-5
4.9 6-6-6 48 84.4 37 85.9 6-3-8 39 86.4 3-6-9 46 16.0 556
48.8 6-56-6 45 36.4 6-2-6 36 41.3 8-1-_ 84 30.8 9-6-9 44 18.2 6-8-3
45.5 6-8-5 48 42.0 652 |-.-- PR P, 38 4.9 3-6-8 44 12.8 656
44.0 29.0 42.2 3-8-2 44 27.6 3-3-3
40.8 83.4 83.0 6-3-6 48 15.0 6-8-2
45.1 38.5 26.7 -9-9 48 10.5 8-7-8
40.4 27.0 46 14.1
4.6 87.2 3-2-6 49 12.3
84.8 27.9 9-8-3 48 10.0 -8-8
43.6 80.2 9-2-6 47 6.6 8-1-_
87.7 27.6 8-8-6
47.6 29.8
45.6 80.7
39.4 33.4
46.2 82.5
46.8 89.1
42.7 84.8
54.0 42.0
48.1 .4
40.6
58.7
45.4
47.4
46.2
85.8
456.1
39.7
50.8
50.8
54.6
55.8
43.7
47.0

1 For definition of codes, see text.



Series J 163-245. Climatological Benchmark Stations—

CLIMATE

J 178-192

e;t(xg)emture, Precipitation, and Description of Year:
on.

1884 to 1957
[Italicized figures are based on interpolated monthly values. Standard error of interpolated figures: For temperature, leas than 1° F.; for precipitation, less than 0.5 inch)
North Central—Con.
Crete (Doane College), Dickinson Experiment Itasca State Park School, Urbana (U. of Ill. ‘Wooster ent
Nebr. Farm, N. Dak. Minn. ik » Farm, Ohio
Year Annual | Annual Annual | Annual Annual | Annual Annual | Annual Annual | Annual
s |l | ) o |t | S| men |, | e men | e, | W men | e, | R
- - precipi- - -
ture | tation | °f Yoor | “gture | ‘tation | Of Yeor [ “gture | “tation | Of Your | “Gtire | ‘tation | of year | “Ghbe” | Ration | of year
178 179 180 181 182 183 184 188 188 187 188 189 190 191 192
op, Inches °F. Inches °F. Inches °P. Inches °p. Inches
51 83.0 | 8-2-8 41 22.2 2-2-8 89 88.9 2-2-5 52 41.6 5-6-6 50 4.6 2-8-6
58 24.4 5-6-9 °2 12.7 89 20.7 8-6-6 53 27.8 8-6-8 49 4.4 8-3-6
58 16.9 8-8-6 42 14.6 44-6 40 20.4 -4 54 38.5 4-5-6 88.2 566
54 88.7 1-1-1 42 16.3 424 40 26.4 4-6-1 55 29.7 7_-2:4 gg 32.0 594
54 21.6 7-74 44 19.4 1-6-7 41 81.7 1-2-7 13 26.1 7-74 51 26.9 8-8+4
51 85.1 | $-3-2 42 12,0 7-5-2 40 21.8 | 4-2-2 54 88.9 | 84—+ 50 82.0 | 57-1
49 4.4 8-3-2 87 16.7 6-6-6 36 80.9 3-6-5 51 38.4 6-6-8 49 41.0
50 30.7 3-6-6 86 15.1 6-9-6 86 29.9 3-6-8 51 43.0 8-6-1 49.1 2-8-1
81 88.8 3-9-3 40 10.8 8-7-8 89 85.6 | 2-1-2 54 46.5 14-1 :28 32.8 4-14
52 28.6 5-6-8 40 16.1 38 28.6| 6-6-65 58 41.4 6-2-6 50 86.1 6-5-9
53 27.6 5-2-8 40 17.2 38 24.2 5-2-6 52 86.9 5-2-8 50 46.4 2-2-6
66 27.8 42 14.5 4-6-8 89 27.7 2-6-6 b4 35.5 51 84.6
51 25.4 6-6-5 89 12.2 87 22.8 5-6-6 b1 48.0 3-6-8 89. 5-6-9
52 88.5 2-34 40 20.6 2-3-7 40 32.6 1-2-7 53 40.7 54-6 gg 8(91 % 9-8-8
52 24.2 65-1-6 89 156.0 6-5-6 38 23.6 54-6 52 85.5 5-7-9 48 80.2 9-5-6
52 29.6 | 2-6-2 40 19.8 | 2-3+4 40 29.6 1-2-8 52 2.4 5-6-6 49 29.8 9-9-6
52 80.9 2-8-5 42 81.2 1-2-7 41 27.4 148 b4 42.9 1-6-8 51 29.9 8-1-8
80 21.2 -8-6 41 17.1 5-6-8 88 21.9 51 80.6 8-5-9 47 89.7 6-2-6
54 18.8 7-6-6 42 15.8 456 40 20.7 3-5-2 b4 88.0 4-2-1 61 80.7 5-56-6
b4 28.8 4-6-6 42 16.6 4-6-2 40 26.4 445 b4 42.8 1-2-6 61 36.7
51 21.7 89 16.8 6-2-6 36 24.6 6-4-3 51 87.6 6-5-2 50 42.2 2-5-1
58 12.4 8-7-6 40 6.7 8-7-6 36 17.6 9-7-6 62 86.1 8-7-6 50 36.9 5-1-6
58 26.8 5-7-7 40 15.0 5-6-7 38 28.7 2-2-5 52 87. 66— . 2-2-8
56 17.2 7-7-1 44 7.9 7-6~7 39 18.6 58 85.% H—g gg 2‘33
65 26.8 42 11.6| 7-7-6 88 22.6 5-71-b b4 4.5 | 7-14 52 38.6 4-74
51 27.8 6-2-2 40 17.2 64-6 38 20.8 8-8-7 58 80.5 8-6—4 61 84.6 4-8-1
[13 86.8 14-7 4“4 16.2 444 43 20.4 1-6-7 65 86.5 447 58 86.7 44-7
5 22.5 745 41 18.8 84-2 39 21.4 5-8-2 58 25. 8-8- . 7-8-1
58 24.4 6-9-6 87 17.2 6-8-8 36 18.9 9-8-6 50 M.} 8—8—% 3 ﬁg 2
52 28.2| 6-6-8 41 15.8 53-8 38 27.0 | 2-8-2 51 38.0 | 6-6-2 49 38.5 6-2-2
52 26.4 5-6-56 38 19.6 | 3-6-6 36 21.4 6-6-6 52 56.6 | 2-3-8 51 48.8 2-6-6
52 26.4 5-8—4 41 18.1 8-84 38 21.0 8-9—+4 50 43.5 8-5-6 48 89.4 6-6-6
52 26.8 5-2-8 41 12.2 8-6—-6 88 28.8 2-8-6 52 29.4 8-8-8 50 30.4 5-8-5
50 22.5 87 16.1 58 s6 22.2| 6-9-5 49 40.4 | 6-8-2 48 88.9 | 6-8-2
52 31.2 2-8-7 41 19.7 6-2-56 38 19.7 8-6-8 52 40.4 6-6-6 50 86.8 5-8-2
58 28.0 8-6-6 39 18.2 2-6-8 39 24.9 6-6-2 58 86.7 5-8-6 51 84.4 4-5-5
54 20.8 4-2-7 42 15.8 1-¢-7 M 24.8 44-4 56 41.7 4-74 58 41.9 1-74
51 23.0 9-6-9 41 16.8 | 2-2-5 38 23.6 5-2-6 51 29.3 9-9-9 49 89.7 6-3-9
51 88.4 3-5-4 41 8.4 8-74 87 27.5 2-1-1 52 86.2 56—+ 61 43.1 1-14
58 26.2 6-7-6 41 12.4 56 39 18.9 61 48.2 38-5-9 50 83.8
49 24.8 6-6-8 38 9.2 6-5-7 86 16.3 9-8-6 48 82.2 9-5-9 468 31.9 9-6-6
50 28.9 6-6-3 38 18.4 8-5-6 85 26.5 6-2-3 51 29.7 9-8-3 49 84.9 6-6-2
50 86.0 | 8838 40 20.0 88 38.6 | 5-8-6 51 84.2 | 9-3-6 49 ©2.1| 386
52 29.6 2-5-2 42 22.7 1-2-7 38 28.0 2-2-8 52 24.7 8-7-6 49 87.4 6-2-5
47 27.0 6-7-6 42 14.9 4-5-8 89 22.4 6-6—9 58 88.2 5-8-6 51 51.2 2-5-2
50 28.8 39 19.1 | 8-6-8 838 17.8 | 8-8-9 50 81.5| 996 48 46.6
58 26.4 5-7-6 40 16.6 6556 |-couu--- 24.2 -—1- 58 82.8 8-8-5 51 47.2 2-6-5
52 25.8 5-6-3 42 51 28.0 9-9-6 49 86.4
51 38.6 3-8-56 40 50 47.0 3-3-2 50 44 .2 2-2-1
52 88.1 42 52 38.8 8-9-2 51 83.9 5-6-2
51 29.6 3-8-56 39 50 40.2 6-8-2 48 40.0 6-6-2
52 29.7 2-6-7 41 52 84.2 8-6-6 51 42.8 2-1-7
50 88.0 3-6-6 42 50 29.6 9-6-6 49 42.9 3-2-6
50 80.2 3-6-6 40 49 29.8 9-9-6 47 41.8 3-9-3
50 88.5 3-6-3 42 50 82.5 9-6-6 49 40.4 3-83-3
50 42.9| $-3-6 PYS T W R T (N PORlion NI RSN RN R 50 88.0 | 689
52 24.0 4| 129 | 74T |eceecae]cmefemcfemmeceae e[ es 49 86.9 49
58 34.0 | 2-8-6 46 51 36.6 6-1-6
50 30.8 3-3-6 38 50 82.9
51 22.8 9-6-6 40 50 47.8 2-1-6
51 80.8 3-64 40 49 36.8 5-6-6
52 41.0 | 2-8-7 38 50 39.1 5-8-6
51 20.7 -0-4 38 48 30.9 9-8-6
52 28.4 8-6-6 40 51 80.6 8-8-6
________ 22.1 |___..... 38 48 40.6 3-8-8

1 For definition of codes, see text.



J 193-210 LAND, WATER, AND CLIMATE

Series J 163-245. Climatological Benchmark Stations—Temperature, Precipitation, and Description of Year:
1884 to 1957—Con.

[Italicized figures are based on interpolated monthly values. Standard error of interpolated figures: For temperature, less than 1° F.; for precipitation, less than 0.5 inch]

The South
Beeville Exq‘crlmnt Calhoun Experiment | Fayetteville Experiment| Goodwell Aglcultunl Lavhhmg Ex ent St. Leo’s Abbey,
Station, Tex. Station, La. Station, Ark. College, Okla. Station, Tenn. Fla.
An- An- An- An- An- An- An- An- An- An- An-

Year nual | nual De- nual nual De- nual | nual De- nual | nual De- nual nual De- nual | nual De-
mean | total | scrip- | mean | total | scrip- | mean | total | scrip- | mean | total | scrip- | mean | total | scrip- | mean | total | scrip-
tem- pre- tion! | tem- pre- | tion! | tem- pre- | tion! | tem- pre- | tion?! | tem- pre- tion! | tem- pre- | tiom1?
per- cipi- |of year | per- cipi- | of year | per- cipi- |of year| per- cipi- |of year | per- cipi- |of year| per- cipi- | of year
ature | tation ature | tation ature | tation ature | tation ature | tation ature | tation

183 194 198 196 197 198 199 200 201 202 203 204 208 208 207 208 200 210
°F. | Inches °P, | Inches °F. Inches °P. Inches °P. | Inches °FP. | Inches
70 | 40.1 | 884 66 | 69.1 | 2-64 67 | 62.5 | 8-6+4 56 | 15.4 | 5-5-8 60 | 65.8 | 2-8-1 78 | 68.8 | 464

19.8 | 8-7-8 66 | 43.3 | 8-8-5 69 | 88.7 | 8-6-9 59 | 10.3 | 74-8 60 | 62.8 | 6-56-5 72 | 45.4 | 8-8-5
19.4 | 7-5-8 66 | 50.1 | 5-6-8 59 | 42.6 | 5-6-2 57 | 14.5 | 5-8-8 59 | 59.8 | 2-9-6 72 | 43.1 | 8-8-6
16.4 | 7-7-8 68 | 80.9 | 7-7-7 60 | 85.8 | 7-7-8 60 | 10.1 | 744 60 | 47.8 | 4-71-6 72 | 46.0 | 845
19.8 | 7-7-8 67 | 54.6 | 4-7-8 60 | 85.6 | 8-7-8 60 | 12.2 | 747 60 | 48.1 | 5-5-6 8| 81.1 | 14-6
82.2 | 5-74 64 | 84.0 | 9-7-1 59 | 84.8 | 8-4-7 58 9.2 | 7-1-7 60 | 48.9 | 54-1 72 | 42.6 | 8-7-1
25.6 | 7-7-8 66 | 48.4 | 645 57 | 48.1 | 6-56-6 56| 16.2 | 5-6-6 69 | 62.9 | 6-8-6 7| 50.1| 8-7-6
18.9 | 7-6-4 67 | 67.2 | 1-8-1 67 | 650.7 | 6-8-2 67 | 26.9 | 2-2-7 58 | 66.6 | 8-6-1 72| 67.4 | 447
35.5 | 424 68 | 63.0 | 4-5-1 58 | 47.0 | 6-6-2 56| 22.2 | 5-2-2 60 | 49.8 | 5-6—4 74 | 50.8 | -84
19.9 | 8-7-6 66 | 89.2 | 8-7-6 68 | 48.3 | 5-8-6 56 | 24.0 | 2-2-8 59 | 68.7 | 8-8-6 74 | 651.8 | 748
19.8 | 8-8-9 68 | 57.1 | 44-6 58 | 40.0 59 56 | 28.0 | £-2-7 658 | 41.4 | 9-6-5 72 | 68.5 | 2-8-6
87.1 | 6-6-6 68 | 71.5 | 1-2-2 60 | 52.6 | 2-5-5 58 | 26.0 | 1-5-6 60 | 54.7 | 6-9-38 74 | 61.8 | 452
25.7 | 7-6-8 68| 61.9 | 1-8-3 68 | 64.7 | 3-8-2 67| 16.56 | 5-6-2 59 | 62.5 72| 81.9 | 1-2-6
27.4 66 | 56.6 | 5-6-6 69 | 48.0 | 5-2-5 56 | 21.6 | 6-5-3 60 | 68.1 | 6-7-6 72| 54.8
88.6 | 5-6-7 66 | 82.2 | 84-8 659 | 40.7 | 5-7-6 57| 15.0 59 | 42.1 72 | 68.8 | 2-1.
40.0 | 2-2-5 665 | 44.56 | 8-6-9 69 | 56.9 | 2-2-6 57 | 27.0 | 2-2+4 59 | 44.8 | 6-2-6 72| 60.1 | 5-1-8
47.5 | 2-8-2 68 | b54.6 | 5-56-5 60 | 50.5 2 56 | 26.2 60 | 88.6 | 8-2-8 72| 60.0 | 64-2
88.0 | 52-8 64| 62.2 | 8-8-6 657 | 40.5 56 | 16.2 57 | 48.8 70 | 43.9 | 9-5
16.7 | 7-4-6 67 | 45.0 [ 745 61| 86.4 | 7-74 58 | 18.6 | 7-5-2 59 | 69.4 | 2-2-2 78 | 650.1 | 7-2-7
21.1 47.1 | 4-6-7 61 | 48.8 | 4-5-1 59 | 14.9 | 4-7-7 61 | 46.8 72| 49.2 | 8-8-8
28.8 62.1 | 2-6-2 68 | 42.4 5 67 | 11.8 | 8-7-6 59 | 64.4 | 3-2-1 72| 60.7 | 6-5-1
84.9 32.9 | 8-8-9 60 | 29.8 | 7-7-9 67 9.7 | 6-7-8 59 | 51.1 | 549 72 | 65.8 | 6-8-8
33.2 48.4 | 5-8-6 69 | 68.5 | 2-2-8 68 | 11.7 | 7-7-7 69 | 46.8 | 5-6-5 70 | 67.6 -9
32.1 54.8 | 444 61| 40.0 | 7-7-7 60 | 14.8 | 4-7-1 60 | 41.83 | 84-5 71| 69.8 5
29.7 62.8 | 1-2-2 61 | 54.2 | 242 58 | 12.6 | 746 61 | 49.6 | 4-5-6 72 | 65.0 | 2-34
42.7 561.8 | 5-7-1 60 | 45.1 | 5-5-1 14.7 | 6-8-2 60 | 61.8 | 1-4-1 78 | 40.56 | 7-71-7
87.8 58.6 60 | 41.9 | 4-56-5 57 | 16.2 [ 5-8-5 61| 41.83 | 7-8-8 70 | 45.2 [ 9-8-8
26.9 4.9 | 8-8-8 69 | 40.2 | 5-8-6 52 | 18.5 | 6-6-9 60 | 41.7 | 8-T-4 69 | 651.9 | 6-9-6
88.4 43.1 | 9-5-6 68 | 52.8 | 3-5-8 50 | 18.4 | 6-8-6 59 [ 68.0 | 5-6-8 72 | 62.8 | 564
86.8 49.8 | 6-6-9 59 | 52.9 | 2-6-5 56| 24.8 | 8-6-6 69 | 48.0 | 9-2-8 70 | 64.8 | 3-2-6
20.6 49.8 | 491 60| 66.6 | 2-34 57| 16.3 | 5-8-6 61 | 54.56 | 464 71| 48.56 | 8-5-8
81.6 49.8 | 6-2-8 68 | 42.5 | 5-6-8 17.8 | 6-6-8 59 | 68.56 | 2-2-8 71| 655.4 | 6-5-8
81.2 54.6 60 | 27.0 | 8-7-6 57| 15.9 | 5-6-6 61| 42.4 | 7-7-6 78 | 58.8 | 444
21.8 29.5 | 9-7-5 57 | 88.8 56 | 12.1 | 9-8-6 57 | 45.8 | 6-8-6 72| 62.2 | 2-7-6
46.4 72.8 | 364 60 | 46.83 | 5-74 56 | 24.1 | 8-6-7 59 | 59.2 | 8-8-2 71| 58.9 | 6-6-8
87.7 60.8 | 8-6-2 60 | 85.6 | 7-5—4 58 | 14.8 | 4-6-b 61| 55.8 | 4-8-6 71| 61.8 | 2-6-6
27.5 49.5 | 5-8-5 62| 39.8 | 7-5-4 16.9 | 4-6-1 62| 50.1 | 445 71| 68.1( 6-8-5
22.8 71.1 | 8-8-9 68 | 44.0 | 5-6-9 66 | 14.8 | 65-9-5 59 | 657.8 | 6-6-6 69 | 50.8 | 9-6-6
47.4 69.6 | 6-6-9 59 | 46.5 | 5-2—4 54| 14.9 | 6-9-8 60 | 55.1 | 6-6-5 71 | 63.8 | 8-3-3
29.6 44.0 | 9-2-9 60 | 89.5| 8-7-8 56 | 20.1 | 6-4-9 60 | 49.1 | 5-6-6 71 | 54.4 | 6-6-8
12.1 89.0 | 8-6-8 57 | 40.0 5 55 | 16.6 | 6-6-6 57 | 52.8 | 6-6-5 70 | 54.0 | 6-8-2
28.4 86.4 | 9-6-8 60 | 43.0 | 4-7-2 58 | 11.7 | 4-5-8 59 | 67.6 | 5-8—4 71| 50.6 | 8-6-8
18.1 48.8 69 | 58.2 | 2-8-6 50 | 26.8 [ 83-2-5 59 | 57.4 | 6-8-6 70 | 58.5| 6-8-3
46.6 48.2 | 6-2-9 60 | 88.8 | 84-2 68 | 22.5 | 1-2-2 69 | 46.8 | 5-1-8 71| 61.9 | 6-8-2
32.8 62.7 | s-6-2 59 | 47.8 | 5-4-6 51 | 19.0 | 6-6-6 60 | 63.1 [ 4-5-2 72 | 50.6 | 8-6-4
80.0 50.6 | 6-6-8 67 | 40.4 47| 17.6 | 6-5-8 58 | 61.0 | 3-8-6 72| 64.1 | 2-9-8
28.5 54.4 | 4-6-7 61| 88.9 | 7-5-7 69 | 15.6 62 | 60.83 | 1-2-6 78 | 54.9 | 4-2-9
29.8 41.7 | 8-6-8 59 | 33.4 59| 11.4 | 742 69 | 46.7 | 6-6-6 70 | 53.8 | 6-3-6
80.8 44.7 | 8-54 61 | 84.0 60 | 50.5 | 6-5—4 72| 53.8 | 5-2-8
86.7 64.0 | 2-8-5 60 | 50.5 60 | 50.4 | 4-5-6 72 | 41.7 | 8-8-8
19.1 47.5 | 6-8-7 60 | 40.7 60 | 61.5 | 5-2—4 72 | 46.6 | 8-8-8
81.2 57.8 | 6-8-9 58 [ 51.6 60 | 657.1 | 5-2-6 71| 60.0 | 6-2-8
89.6 65.8 | £-9-3 56 | 54.7 60 | 62.8 | 2-2-6 71| 62.8 | 2-2-6

49.1 | 6-8-9 58 | 48.5 60 | 87.4 | 8-8-9 71| 50.7 (682

50.8 | 6-3-6 56 | 45.8 69 | 651.1 | 6-6-5 54.9 | 682

52.1 | 6-5-9 58 | 48.2 60 | 652.8 | 646 45.5 | 8-1-6

86.7 | 9-6-9 68 | 28.9 58 | 45.0 | 6-1-8

57.7 | 6-8-6 59 | 87.7 60 | 53.6 | 4-2-6

80.7 | 9-8-9 58 40.2 59 47.4 | 5-7-6

58.6 | 4-8-5 68 | 66.1 | 49.8 | -6

46.5 | 8-5-9 59 | 87.2

87.8 | 8-7-9 61| 88.5

48.4 | 6-83-9 (34 41.6

55.2 | 6-6-6 59 | 47.1

43.5 | 9-6-6 58 | b58.5

65.5 |...__._ 57 651.8

52.6 |-.o-... 56 | 84.6

3 Por definition of eodes, see text.
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Climatological Benchmark Sta

Series J 163-245.

[Italicized figures are based on interpola ted monthly values. Standard error of interpolated figures: For temperature, less than 1° F.; for precipitation, less than 0.5 inch]
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J 229-245

[Italicized figures are based on interpolated monthly values.

1884 to 1957

Standard error of interpolated figures: For temperature, less than 1° F.; for
Record for Medford Experiment Station, Oreg., too short to obtain normals; therefore description of year on':’i

LAND, WATER, AND CLIMATE
Series J 163-245. Climatological Benchmark Stations—Tem

rature, Precipitation, and Description of Year:

on.

recipitation, less than 0.5 inch.
ted)

The West—Con.
Indio U. S. Date Garden, | Logan (Utah S Eﬂ"’" Montrose No. 2 Tatoosh Island (Weather Union
Calif. cultural College ment Station, Colo. Bureau Office), Wash. Beation, On
Year
Annual Descri Annual Annual | Annual | Annual Annual | Annual Descri Annual Descri
emper tion * | tem o | vomnar. | proca. | tion 7 vemper- | prodpi- | tion - tem, tion s
tem; P - per- | precip! per- -
ature of year | “CRRe tation | ature | tation | °f Year | “gture | 'tation | Of Year | “Goire of year
229 231 232 23¢ 237 238 239 240 240 242 243 245
°P. Inches P, Inches °P, Inches °P. Inches op.
1957 . 74 8.0 | 445 48 28.2 50 16.4 | 2-2-2 50 71.6 | 5-1-6 47 2-8-6
1956__ - 8 0.4 8658 48 26.7 50 6.7 744 48 79.4 | 6-2-6 48 2-2-2
. 72 1.7| 666 46 . 15.8 48 7.8 5-6 47 80.8 | 6-8-8 46 6-8-8
74 2.7| 467 50 . 18.1 62 8.6 | 4-6-7 49 86.2 | 2-8-2 48 434
3 0.8| 865 50 14, 28.7 50 10.8 | 245 50 92.2 | 1-8-1 49 1-6-1
78 6.5 2-8-8 48 12. 20.7 49 9.7| 542 48 68.7 | 6-6-6 48 5-2-6
72 8.2 | 6-2-8 47 18. 20.9 49 5.8| 884 48 80.0 | 6-9-2 48 564
74 0.7 | 8-6-8 48 19. 28.4 50 6.8 | 7-9-2 47| 101.6| 369 48 5-6-8
1949 - 2 2.3 | 686 47 19. 11.5 49 8.4 | 562 48 73.6 | 6-5-6 47 8-6-6
1948 T2 2.0| 665 47 17. 26.7 48 10.8 | 6-8-2 48 89.3 | 84-b 46 8-8-6
1947 73 1.0 854 48 18. 16.2 50 12.6 | 2-8-7 50 77.8 | 445 48 434
1946 72 1.8 4| 20. 17.1 50 9.1| 4-4-8 49 82.2 | 65-8-6 48 2-5-6
72 5.0 6-3-8 47 24. 28.0 49 8.2 | 666 49 88.7 | 2-64 48 564
71 8.0 688 47 18. 17.5 50 10.4 | 2-5-6 50 T2.7| 494 48 53-8
73 8.1 2-2-6 18. 19.8 51 9.7 | 4-2-6 49 68.6 | 8-5-5 47 5-8-2
78 8.2 | 65-1-5 47 18. 23.8 50 7.8 50 58.9 | 7-14 48 2-2-2
72 8.3 | 8-8-2 48 19. 24.7 49 16.9 | 2-2-2 62 64.7 | 747 50 1-24
940.. .. 74 4.9 474 52 17. 22.0 50 10.1 | 4-7-6 52 78.1 | 44-T 50 1-7-1
1989. __ 73 10.8 [ 2-8-2 50 12, 17.9 50 6.4 | 8-4-6 50 75.0 | 5-6-6
1985 .. 73 4.1 | 6564 50 17. 19.8 48 18.8 | 2-8-2 49 60.9 2
1987.. .. 74 1.8 | 4-7-6 4 | 20. 26.6 47 7.0 896 49 76.8 | 5-2-6
1986 74 6.8 | 1-2-5 50 18. 50 7.6 T-4-5 50 63.4 | 81-8
78 8.6 6«2 49 18. 50 7.2 744 49 80.4 | 5-5-8
76 0.6 | 7-5-7 58 11, 68 7.9 | 4-7-4 61 82.1| 4-54
73 0.8| 9-7-6 49 11. 49 7.6| 876 48 83.4 | 3-6-8
T2 8.56| 656 46 16. 48 8.9 | 6-6-6 49 98.2 | 2-2-5
78 4.6| 5-56-b 48 12. 49 7.6| 8-4-8 50 89.6 | 2-2—4
78 8.3 65-564 47 20. 47 9.1| 6-2-6 49 69.8 | 5-5-8
73 1.6 | 65-4-8 48 16. 46 10.4 | 6-5-9 48 49.6 | 9-56-6
78 0.7 882 48 10. 49 1.8 | 2-6-8 50 78.1 | 5-8-5
72 7.9| 8382 49 18. 49 12.7| 2-2-2 49 82.7| 2-5-6
74 6.2 1-56-7 50 16. 49 10.8 | 2-8-8 51 71.8 | 474
78 8.6 | 5-56-8 50 16. 49 10.0 | 5-2-8 49 71.4| 566
74 0.7 7-7-7 47 12. 47 9.1| 658 48 79.1| 6-9-2
78 0.5 | 867 16. 48 9.0 | 664 49 7.1 | 5-7-8
78 1.7 548 47 15. 49 7.6| 84-8 48 60.8 | 9-9-8
74 6.6 2-2-9 49 18. 61 10.6 | 1-2-5 48| 100.4 | 8-8-5
6.8| 825 47 19. 48 10.1 | 6-56-8 48 89.8 | 3-8-8
8.1| 65-1-9 48 15. 48 9.9 48 78.9 | 6-9-2
2.0 | 54-8 49 16. 48 1.0 | 8-5-2 49 82.6 | 2-6-5
2.1 | 546 46 18. 47 7.8 56 48 82.4| 646
5.1 | 652 47 18. 49 18.1 | 2-6-1 47 77.8 | 6-5-8
5.2 6-5-8 50 15. 48 9.0 50 72.2 | 4-7-6
2.7| 4565 48 19. 49 13.2 | 2-2-8 49 83.4 | 2-9-6
2.0 | 666 47 17. 8.1 48 78.3 | 6-1-9
4.5 46 18. 10.9 | 8-2-8 49 72.8 | 5-2-6
2.5| 656 46 19. 11.8 | 2-6-1 47 52.6 | 996 [__....___
1.0| 746 50 11. 4.7| 9-9-6 48 67.1 | 996 |........
4.1 6-2-5 48 28, 1.2 | 8-8-2 47 49| 669 |_______
8.6 | 666 46 18. 9.9| 638 48 72.4| 698 -_______
8.9 | 682 8| 22. 11.5| $-8-7 48 61.1| 9-9-6 |-._..__.
7.1 | 2-2-6 48 26. 18.4 | $-6-5 49 69.2| 6566 [--coa---
5.4 8-7-1 49 12. 11.2]| 3-6-2 50 68.7 | 8-8-5 |-
49 18. 7.56| 9-6-8 49 78.7| 5-6-8 |-
46 14. 8.1 49 68.9 | 5-6-5 |-
48 18. 6.5 48 91.6 | 3865 |.
........ 50 4. 6.2 49| 101.8
50 16. 8.9 |oceeeen. 50| 101.4 | 1-1-8 |oooo o lfecoaiiifeeeiaal
47 12. 9.2 0| #-9-8
46 18. 7.8 .4
47 17. 15.6 2
48 16. 6.5 .8
46 18. 12.8 .0
46 14.4 | 966 | T\ il .8
46 14 9.6 2
....... 9.0
. 11.4
........ 9.1
........ 7.2
........ 8.6
........ 9.6
................ 9.9
............................... 117X 20 IR FOU FUURI S SR, cemeeaee

1 For definition of codes, see text.
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