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INTRODUCTION

Physical conditions have been the principal influences
directing agricultural development in the modern world.
Temperature and moisture, soil, and land relief or lay of the
land or topography—all have played their parts. In general,
the protection of life and property, so essential to agricultural
development throughout the history of the world, has been
better maintained during the last century than during pre-
vious periods, so that the results of natural forces have been
constantly more evident. Population has continued to
increase, although recently at a lessening rate, thus pressing
upon the natural resources, and urging upon mankind the
necessity for understanding the underlying factors that
condition our agricultural life. N

The influence of the physical conditions may be altered,
but this alteration is expensive in terms of capital or labor
or both. These physical conditions yield under the pressure
of man’s technic, but soon the resistance reaches the point
where additional pressure becomes unprofitable and some-
times futile. | =)

Progress in civilization does not diminish man’s depend-
ence upon nature. Instead, each advance in transportation
facilities, in the technic of production, and in economic
organization makes agriculture increasingly responsive to the
conditions of temperature, moisture, topography, and soil.
The control of the physical conditions over agricultural
development, instead of being mitigated by the progress of
science and invention, has been intensified and enforced.
The commercialization of agriculture and the keen competi-
tion resulting between different regions make the production
of a crop sensitive even to the more minute geographic
advantages or disadvantages of a district, and compel shifts
in crop production or in use of the land to be made with an
alacrity unknown in self-sufficing systems of farming.

In the United States, with its almost continental extent of
area within which the forces of competition could operate
unfettered by tariff or other restrictions, and with new lands
being constantly brought into competition with old lands,
the influence of the physical conditions upon agricultural
development has been extraordinarily powerful.

For example, the invention and extensive use of farm
machinery that has constantly become more efficient and
essential to profitable crop production, has greatly increased
the influence of topography in determining the utilization of
land. Hilly regions, in addition to the drawback of lesser
accessibility as compared with level lands, particularly in
former times, and the disadvantage of generally shallower
and less fertile soils, especially susceptible to erosion, now
suffer from the further disadvantage of being poorly adapted
to the use of modern farm machinery. Certainly in the pro-
duction of cereal crops, and probably of hay, one man can
farm twice the area of level land that he can of hill land; and
if the level land be more fertile, as is usually the case, the
handicap of the hill-land farmer is further increased.

These handicaps are sometimes counterbalanced by eco-
nomic advantages of location with reference to markets,
lower wages for labor, and other factors. But during the
decade 1919-29, the general trend, according to the census,
was strongly toward contraction of the crop area in districts
of hilly surface or of poor-to-fair soils. About 1,940 coun-
ties, nearly all located in such districts, reported a decrease
in crop acreage harvested. Simultancously in 1,130 coun-
ties, located mostly in the Great Plains regions, where the
tractor, the combine, and other machinery were reducing the
cost of grain production, an equivalent increase in crop
acreage occurred.

But should the trend of a century from self-sufficing farm-
ing toward commercial agriculture be permanently reversed,
as it was reversed by the economic depression and urban
unemployment beginning in 1930, the influence of the physi-
cal conditions upon agricultural development would be
greatly altered. The increase of more than 500,000 in num-
ber of farms between 1930 and 1935 took place mostly in
regions of hilly topography and poor soil, where the birthrate
also generally was high, and around the cities. Young peo-
ple, unable to find urban employment, remained on farms,
and others returned to the farms from the cities. Abandoned
farms were reoccupied, other farms were subdivided, fields
were rented and made into farms, all without much regard to
the advantages for farming, as compared with other parts of
the country. The influence of the physical conditions upon
agricultural development varies with the economic and
social situation.

USE OF THE ATLAS

The maps and graphs contained in this Atlas will be of
most value to students of agriculture, of climate, soils, and
natural vegetation. The maps should also be useful to per-
sons who are considering farming from the commercial
standpoint, or are seeking a home, and wish information as
to climatic, topographic, and soil conditions in any given
section of the United States.

It should be noted that the maps are necessarily general-
ized, and that for land surface and especially for soils, large-
scale maps showing detail should be consulted relative to any
particular farm or tract of land. The United States Geolog-
ical Survey has mapped the land relief, or topography, on a
scale generally of 1 inch to the mile, over about one-half of
the United States, including a large number of agricultural
areas. These ‘‘quadrangle sheets’” are on file in many city
and university libraries, and some of them can be bought
from the Director of the Geological Survey, Washington,
D. C. The Soil Survey of the United States Department of
Agriculture has also covered about one-half of the area of
the United States, on the same scale of 1 inch to the mile.
(See pl. 1, p. 8, in the Soils Section.) These county soil
reports, covering 1,359 counties, contain detailed descrip-
tions of local climatic and topographic, as well as of soil
conditions. They also describe the character of the farming
and are commended to anyone who is seeking information
about the agriculture of a locality. These reports, with
maps, are available in many libraries, or ean be bought from
the Superintendent of Documents, Government Printing
Office, Washington, D. C.

HISTORICAL NOTE

The original plan for this Atlas included not only the sec-
tions printed in this volume, but also other sections relating
to the crops, to livestock, to size of farms and systems of
farming, to land utilization and farm tenancy, to rural popu-
lation and organizations. Of these sections only two were
published—one on Cotton was issued as advance sheets in
1918 and another on Rural Population was issued in 1919.
Soon after these sections were published it was decided to
confine the publication of data in atlas form to the physical
conditions, which are more or less permanent, and which
require presentation of the data by use of colors superposed
on a black base to facilitate identification of locality. Much
of the material that had been assembled relating to the crops
and livestock, land utilization, and farm tenancy, was used in
the preparation of a series of articles that were published in
the Yearbooks of the Department of Agriculture from 1921
to 1925, inclusive. Other material has since been published
in the Graphic Summary of American Agriculture.

Meanwhile the sections of the Atlas relating to the physical
conditions were issued in the form of advance sheets as
rapidly as the work of compilation and drafting could be
completed. Frost and the Growing Season was issued in 1918,
Precipitation and Humaidity in 1922, Natural Vegetation in
1924, Temperature, Sunshine, and Wind in 1928, and, finally,
the Soils section in 1935, coincident with the reprinting and
publication of all these sections in the present single volume.
The map of Physical Features was compiled and drawn in
1914 and 1915, but was never published, only 500 copies
being printed and distributed from time to time to persons
particularly interested.

Thus after 20 years the first part of the original plan of
the Atlas is completed. Obstacles have retarded the prog-
ress of this project, but the support of successive secretaries
of agriculture, directors of information, and bureau chiefs
has never been lacking. Without this consistent support
even these few sections would never have been finished. A
governmental research agency, with its momentum, perma-
nence of personnel, and cooperative spirit, as well as its files
of information and relatively ample funds, provides a pecu-
liarly favorable environment for such a long-time project as
the preparation of this Atlas has proven to be. It is the
United States Department of Agriculture, including the
thousands of cooperative and other observers in the Weather
Bureau, the hundreds of men who have worked on the Soil
Survey, as well as the less numerous but no less essential
research workers, clerks, and draftsmen in Washington, that
has, in truth, prepared this Atlas.

O. E. BAxkeg,

Sentor Agricultural Economist,
Burcaw of Agricultural Economics.
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Land relief, as commonly understood, comprises two
elements: elevation above sea level or adjacent country,
and degree and direction of slope. In its major forms
of mountains and plains, and their special arrangements
with regard to oceans and directions of winds, land
relief determines climate over vast regions of the
country. Degree of slope is likewise a major factor in
determining drainage conditions which in turn affects
soil stability and soil development. Land relief,
climate, and soil constitute the main natural factors
controlling, in innumerable combinations, the potential
use of rural land for crops, grazing, and forest. The
influence of one or the other of these factors often
dominates, and may be strong enough to eliminate one,
two, or even all rural land uses.

Of the total land area of the United States, it is esti-
mated that on the basis of physical conditions about 29
percent can be used for crops, or pasture, or forest;
about 24 percent for crops or for pasture; about 14
percent is suited only to forest with some incidental
grazing; about 3 percent can be used ouly for forest or
pasture; about 25 percent can furnish

LAND RELIEF

lies west of the Continental Divide, comprising the
Great Basin between the Rocky Mountains and the
Sierra Nevada, and its southward extension, the
Mojave Desert. All these basins aggregate about
236,500 square miles, or 8 percent of the land area of
the United States.

INFLUENCES OF LAND RELIEF ON CLIMATE

Climate, considered as the sequence of meteorological
events at a given place, is the most unstable of the
factors comprising the natural environment but as a
factor in shaping biological conditions it is the most
powerful. Temperature decreases with altitude at an
average rate of about 3° F. for every 1,000 feet, but
there is no constant relationship between them. The
ratio changes with locality and season. In fact, in
mountainous country and especially during the winter
months, temperature inversions are not uncommon.
But, as a general principle, it is true that with Increasing
altitude we advance vertically toward the Frigid Zone.

Mountainous country shows a much greater diversity

only a scanty grazing, and nearly 4 \{Sr
percent is waste land having no agri-

cultural, forest, or pastural use (fig. 1).
But within the regions of major rural
land uses, the type of farming, of
grazing, and of forest vary widely, and

reflect the adjustment of human enter- i 4

prises to the possibilities of the natural
environment.

MAJOR PHYSIOGRAPHIC FEATURES

Of all the physical factors contrib-
utory in making the natural environ-
ment such a powerful influence, land
relief is the most stable. Regions and
landscapes obtain from land relief
their dominant scenic characteristics.
Only the most salient features will be
noted here, primarily to serve as back-
ground for later discussion.

The arrangement of the major
physiographic divisions of the United
States i1s unique. The interior con-
sists of vast plains bounded on the -
east and west by two extensive moun-

g
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tain systems. On the east rise the low
plateaus and ridges of the Appalachis.m
Highlands; and on the west the Cordil-
lera, abelt of mountainranges, plateaus,
and basins, over 1,000 miles wide in
places. The trend of these two moun-
tain systems converges toward the
south. Between, at their nearest approach, is inter-
posed an interior highland, composed of the Ozark
Plateaus and Ouachita Mountains. In the north,
around Lake Superior, the Interior Plains merge into
the Laurentian Upland, which extends far into Canada.
Along the Atlantic and the Gulf Coast, from Long
Island southward into Mexico, the Appalachian High-
lands and Interior Plains are bordered by a Coastal
Plain. In the Cordillera three major divisions are
recognized—the Rocky Mountain system on the east,
the Pacific Mountain system along the Pacific Coast,
and the Intermountain Plateaus and Basins between
these exterior mountain ranges.

These major divisions can be readily identified in
their general outline on the accompanying map of
physical features. Roughly, the proportion of the
combined area of the interior and coastal plains to the
remainder of the country is about 4 to 3. Differences
in structure; process of formation, and stage of develop-
ment, give rise within these major divisions to distinct
characteristics in relief forms and to contrasts in
elevation which are important regionally and locally
in affecting land use. Subdivisions that recognize such
distinctions are essential to an adequate treatment but
cannot be noted here for lack of space.

Drainage is controlled by the land relief. Running
water receives its impulse and direction from the slope
and position of the mountain ranges and smaller
elevations. In the United States there are four major
drainage divisions directed toward the east, the west,
the south, and the north. The Continental Divide,
separating the waters that flow to the Pacific from those
that flow to the Atlantic and Arctic oceans, runs mainly
along the crest of the Rocky Mountain system. The
western slope draining into the Pacific comprises some
609,000 square miles or 20.5 percent of the area of the
United States; the area draining south into the Gulf of
Mexico comprises 1,662,000 square miles, or 55.9 per-
cent; the area draining east embraces 408,500 square
miles, or 13.7 percent; and the area draining to the
north into Hudson Bay comprises about 57,700 square
miles or 1.9 percent. The remainder is composed of a
number of basins without drainage outlet. Two of
these basins, the Plains of San Augustin in New Mexico
and the Great Divide Basin in Wyoming, are part of the
Continental Divide. Large portions of the Trans-Pecos
Country, the Estancia and Tularosa Valleys in New
Mexico, and the Salt Basin in Texas, are also without
drainage outlet. - The most extensive area of this kind

rural land uses.

Figure 1.—The main natural vegetation types—forest, grassland, and desert
In some areas, however, one or another use su

in temperature conditions within relative short distances
than plains. In wind-protected valleys the air is held
much longer in contact with the land and is heated more.
The maximum temperature for the United States,

recorded in Death Valley, Calif., is of this nature. In

higher altitudes, 5,000 to 6,000 feet or more, insolation
is more intense than on lower levels. Solid Impurities,
such as smoke and dust, suspended in the atmosphere
and its content of water vapor diminish with altitude,
consequentlyinsolation normally increases with altitude.
Although the air may be cool, soil and rocks exposed
to the sun become remarkably hot. Similarly, radia-
tion in this clear and rarefied atmosphere is more rapid.
After sundown, the air cools rapidly, becomes denser and
heavier with a tendency to drain into the valleys, dis-
placing the warmer air. Unseasonal frost resulting from
air drainage is in some localities a hazard to land use.

Slope exposure is a relief feature that modifies lacal
temperature conditions. In northern latitudes slopes
with southern exposures receive a greater amount of
insolation than slopes facing toward the north. As a
result, ground temperatures and evaporation are con-
siderably higher on slopes with southern than on those
with northern exposure. In regions in which precipita-
tion is near the minimum for tree growth, as in some of
the western mountain ranges and shallow valleys in the
plains, the slopes facing south are grass land while those
facing north support timber. For the same reason the
timber line on southern and western mountain slopes is
higher than on the northern.

Cool climate, on account of altitude, affects agri-
culture in the United States in a number of places.
At higher altitudes in the Central Appalachian Plateau
corn is an uncertain crop, and in much of the Rocky
Mountain and Interior Plateau regions it is grown
scarcely at all, except in the lower valleys. Wheat
reaches its cool limits only at high elevations in the
Rocky Mountains. The northern boundary of the
Cotton Belt is about 2 degrees of latitude farther north
in the lowlands of the Mississippi bottoms and the
lowlands along the Atlantic Coastal Plain than it is in
the higher Piedmont and thesouthernslope of the Ozarks.

The moisture-holding capacity of the atmosphere is
greatly reduced with decrease in temperature. At a
temperature of 80° F. the saturation point is reached
when the atmosphere contains 10.93 grains of water
vapor per cubic foot; at 40° F. it falls to 2.85 grains;
at zero temperature to 0.48; and at 40 below zero is
reduced to 0.05 grains. It is evident that by far the

shrub—are indicative of major
ggested by the natural vegetation is practically
eliminated because of other factors. Forestry, for example, scarcely exists in the eastern Corn Belt, although the
land was originally timber-covered, because the fertile soil and gently rolling surface relief favors crop production
and pasturage. In the Sand Hills of Nebraska cultivated crops are not grown extensively because of the danger of
drifting soil, and in most of the western forest areas the cultivation of crops is prevented by the rough topography.

greatest amount of water vapor in the atmosphere is
contained in the warmer lower strata. Moisture-
freighted air currents, deflected upward by mountains
into higher levels, are cooled and they discharge a con-
siderable portion of the water in the ascent. The heaviest
precipitation in the United States occurs on mountain
slopes facing the ocean. On the Atlantic slope the warm
on-shore winds from the South Atlantic and the Gulf of
Mexico have to rise in passing the Southern Appalachi-
ans, and as a consequence the heaviest. precipitation in
the eastern United States is found there.

On the Pacific coast conditions are different during
the cool than during the warm season. These conditions
affect the California coast more than the north Pacific
coast. Before the winds from the west reach the land
they pass over a cold ocean current from the north,
which cools the lower air strata during the summer
months. An inversion of normal conditions is the result.
The ocean breezes saturated with moisture, frequently
in the form of fog, rise into warmer strata in their pas-
sage over the Coastal Range, the water-holding capacity

is increased, fogs dissolve, and precipi-
%K.A tation is usually lacking or low on the
% California Coastal Range during the
summer months. Precipitation is even

( lower in the hot interior valleys.

A much greater amount of moisture
1s liberated in the second ascent over
the Sierra Nevada. Here temperature
decreases with altitude and precipita-
tion increases on the western slopes up
to about 6,000 feet. The eastern slopes
are in the rain shadow of the mountains
and arid conditions prevail in the val-
leys and lower plateaus to the east.

Along the north Pacific coast con-
ditions are not so abnormal. The
Coast Range receives here an ample
share of the moisture brought in from
the ocean by the winds.

The whole pattern of precipitation
distribution on the Pacific Coast States
follows closely the arrangement of the
mountain systems. Great contrasts
in relief produce great contrasts in
amounts of precipitation within short
distances—the greatest in the United
States. On the western upper slopes
of the Olympic Mountains, the aver-
age annual precipitation probably ap-
proaches or even exceeds 200 inches.
At the foot of the eastern slope, it
falls locally below 20 inches. The
distance between these two extremes

1s about 40 miles. On the western slope of the Sierra
Nevada in central California the average annual pre-
cipitation is locally 70 to 80 inches; in Death Valley,
some 60 miles to the east, it falls to about 1 inch.

The effects of the barrier formed by the Sierra Nevada
and the Cascade Mountains to the eastward movement
of the humid air from the Pacific extend over the entire
western half of the United States. In the Intermoun-
tain Plateau region only the higher portions of the
mountain ranges receive sufficient precipitation to
support a forest growth, the lower portions being semi-
arid or arid. This is true also of the Rocky Mountain
region, and the moisture deficiency extends over a
broad belt of the Great Plains to the east. About one-
third of the United States receives inadequate precipita-
tion for arable farming or forest, and can produce little
more than a scanty growth of pasture plants. Most of
this area is deprived of a more copious water supply as a
result of the peculiar arrangement of the mountain
barriers, which intercept much of the moisture before
it can be transported farther inland.

INFLUENCE OF LAND RELIEF ON SOILS

Soils are the third important factor in the natural
environment. A marked change in the character of
the soil means a modification in the natural environ-
ment, and is usually reflected in the plant life it
supports. Soil characteristics, acquired during the
period of development, are recorded in structure, tex-
ture, color, and chemical composition, and serve as
distinguishing marks in soil classification. Some of
the soil characteristics are derived from the parent
material, others from climate, from vegetation cover,
and from relief.

Relief as a factor in soil development acts primarily
through the instrumentality of slope gradient, the result-
ing drainage conditions determining in large measure
the degree of stability of the surface soil material. A
considerable time of undisturbed development is neces-
sary to produce mature soils in agreement with the
natural environment complex. Whenever and wherever,
therefore, the soil-forming processes are out of pace with
the processes of depletion or accretion of surface material ,
normal soil development cannot take place. Land areas
with undeveloped drainage systems, level or nearly level
land with inadequate drainage, undulating to rolling
country well drained, and steeply sloping hill and moun-
tain sites with rapid run-off, will usually exhibit distinct
soil characteristics. As a consequence, the distribution
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The mountainous relief generally associated with altitude exerts a profound influence upon moisture conditions likewise. Most of the mountain ranges in the East, as well as in the West, trend more or less north and south, while the prevéiling air drift is from the west.
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shadow’’ belts along the eastern margin of the mountain ranges in the West may extend leeward 100 miles or more. As a consequence of these climatic conditions many of the mountains in the West are clothed with forest, whereas the valleys and intervening plateaus are characteristically grassland or support a desert-shrub vegetation.

Altitude and the lay of the land exert also a strong influence upon soil conditions.

of altitude, is placed first in this series of maps descriptive of the physical basis of American agriculture.

H

All soils on sloping land are in motion.

The movement may be slow where the soil is covered with forest or grass, or fast where the intertillage of crops, such as cotton and corn, has exposed the soil to erosion.

The winds, forced to rise on approaching these mountain ranges, become cooler and release a portion of their moisture in the form of rain or snow.
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Because of the many influences of topographic conditions upon climate, natural vegetation, and soil, this map of *‘physical features’’, or, to be more precise,
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of certain soil types is almost coextensive Wi’ph the relief
features commonly associated with these s.oﬂs.
Undulating and gently rolling land Whlch, although
well drained, permits maximum absorption of precipi-
tation water, and is not susceptible to damaging erosion,
possesses the kind of relief that promotes soil develop-
ment to maturity. On steeply slop.ing land run-off water
moves rapidly with increased erosive power. The rate
of erosion depends, however, on many other factors be-
sides gradient of slope. Soil texture a.nd structure;
amount, intensity, and seasonal distribution of precipi-
tation; length of frost-free season; and type of 1§md
use, are all factors which accelerate or ;eta}rd erosion.
Under natural conditions, with a soil-binding vegeta-
tion cover in the form of forest, brush, or grass, erosion
activity is generally slow even on relatively steep slopes.

improvements kept pace with territorial expansion.
Communication and transportation systems were
extended and improved, labor-saving implements and
machinery were invented and put into use, and animate
energy was partially displaced by inanimate energy,
even on farms. Agriculture received a good share of
the benefits derived from all these innovations. But
all parts of the country did not and could not share to
the same extent in the benefits of these technical achieve-
ments. The routes of roads, canals, and railroads
usually follow lines of least obstruction. There are few
obstacles in the plains for roads and railroads to cir-
cumvent or overcome. A dense, largely straight-line,
network of communication lines is the result. No such
pattern could be developed in the hilly and mountainous
sections of the country. Modern engineering is prepared

land sufficiently smooth to make their use feasible. The
plains, therefore, invite the use of the machine, while the
rougher districts have to reject them. It is an open
question to what extent the plains furnished the in-
centive to mechanized crop production. Certain it is
that a great portion of the semiarid plains could not
have been used for crops without machinery. The con-
test between mechanical efficiency and the hazard of
sporadically deficient rainfall and consequent crop fail-
ure, is not yet settled in much of this region.

American agriculture for a number of decades has
been under the spell of ever-increasing mechanization.
As a result, the center of agricultural production moved
almost continuously westward, prior to 1930. Expansion
of cultivation in the West was accompanied by more
or less abandonment in the East.

The influence of level or gently

The conditions change with the
clearing of the forest and the breaking L
of the sod for cultivated crops. KEven S
on gentle slopes with gradients from 4
to 8 percent the removgl of surface
soil may be serious. Soil losses from
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VALUE OF IMPLEMENTS AND MACHINERY PER MALE WORKER ON FARMS

(COUNTY AVERAGES BASED ON 1930 CENSUS)
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crops grown, and system of crop rota- >

tion. Sheet erosion and gullying are

the two forms of water erosion.
Whenever the rate of surface-soil
removal exceeds that of the soil-form-
ing processes, retrograde development -\
of the soil results. Gullying goes even Y
farther in that it is likely to change
rapidly thesurface formof the land, and
may ruin the land for crop produ.ctlon.
Wind erosion is most severe in the
arid and semiarid regions. Strong
winds and storms, sweeping up the
dust and sand particles, are here as
much a transport agent as running
water. The load-carrying capacity of
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-rolling land upon the use of farm ma-
« chinery, and this, in turn, upon the
acreage cultivated per male worker on
farms, is illustrated in the maps (figs.
3 and 4). The Great Plains region

stands out prominently in contrast

to the rougher sections in the East.
> In some counties in the Southern
' Appalachians, where most of the land
is too steep for the use of wheeled im-
plements and much of the field work
has to be done with hand tools, the
value of implements and machinery is
often less than $50 per male worker on
the farm and the average extent of
cultivated Jand per male worker is
about 7 acres. Farms are small, and
the value of farm products per farm is
low. The subsistence type of farming
is prevalent in this region. At the
other extreme, on the western plains,
some wheat-growing counties are found
in which the cultivated land, exclu-
sive of land that lies idle and fallow,

the air is dependent on the force of the
wind and the size of the soil particles.
Finer particles can be lifted higher,
suspended longer, and transported f_ar-
ther than the coarser. Redeposition
occurs on that account in textural as-
sortment, with mountain ranges and
bluffs acting as an obstacle to equal
distribution. Sands and sand dunes

regions.

Figure 2.—The use of agricultural machinery is favored by level or gently rolling land, and is hindered in hilly
Substitution of animal and especially mechanical power for human muscle has occurred, therefore, most
fully in the Great Plains region and on the level or rolling lands of the Corn Belt and the Lake Plains.
the Cotton Belt are also almost tevel, but the absence of a successful cotton picker has retarded the use of machinery.

is over 300 acres with an investment
of over $2,000 per male worker on
farms.  Commercial farming with
arge-scale operation and a relatively
high value of products per farm is
here characteristic.

In many parts of the country the
interrelationship  existing between
character of land relief, value of me-

Portions of

found in this region are usually located N
at the foot of the western slopes of
ranges, where the prevailing west winds
deposit the sand loads, being unable to
lift them over the obstruction. Finer
particles are carried higher and trans-
ported farther east. On the large soil
map in this Atlas, instances of such
sorting action can readily be identified
in the lower California valleys, the
Columbia Basin, the San Luis Valley,
and in the upper Rio Grande and Pecos
Valleys. Much of the dust swept up
by the wind in arid districts is carried
into more humid areasand precipitated,
thus accumulating as loess. Many
parts of the Interior Plains and the
higher portions of the Columbia and
Snake River Basins are covered with
a loess blanket. Jein nae |

DIRECT INFLUENCE OF RELIEF
ON LAND USE

The modification of the factors com-
posing thenaturalenvironment through
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* CULTIVATED LAND COMPRISES ACREAGE OF
HARVESTED CROPS AND CROP FAILURES

ACREAGE OF CULTIVATED LAND*PER MALE WORKER ON FARMS
( COUNTY AVERAGES BASED ON T930 CENSUS )
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chanical equipment, and the amount
. of land a farmer can cultivate is not so
& well defined as in the two cited cases.
Other factors, that cannot be elimi-
nated, tend to obscure the true rela-
tionship. First of all, the value of
implements and machinery, as reported
by the census, includes all kinds of
tools or machinery found on the farm,
even automobiles, without distinction
as to whether they are used in the
cultivation of the land. For this rea-
son, dairy and some crop-specialty
areas in the North Central and North-
eastern States show a relatively higher
investment in implements than the
cultivation of the land would require.

The cotton farmers in the South
furnish another exception. Although
much of the land on which cotton
is grown is smooth enough for ma-
chine cultivation, cotton is a crop
that, in the humid region and in fact
nearly everywhere, still requires pick-

the influence of surface relief affects
land use profoundly. ' A more direct
reaction to surface relief is registered
when the use of the land requires the
sustained application of productive
energy to maintain annual crop yields.
In this case, surface relief not only facilitates or impedes
operations on individual farms, but also determines,
within climatic limits, the distribution of crop-production
areas. In fact, the settlement and development of the
Nation have been and still are influenced profoundly
by the physiographic structure of the ‘continent.
Colonization by Europeans along the Atlantic coast
began early in the seventeenth century. Nevertheless,
up to the third quarter of the eighteenth century settle-
ment was confined to the country between the Appa-
lachians and the coast. For over a hundred years, the
Appalachian Mountains formed the frontier and checked
the westward movement of the settlers. But after the

passes in the barrier were found, and roads and rail-
roads were built, the stream of settlers moving west

gathered such momentum that within the next hundred
years the vast interior plains were settled and agri-
culturally developed—an . area about four times as
large as that occupted in the previous two centuries. The
plains offered many natural advantages. There were
immense stretches of nearly level land with fertile soil,
most of 1t ready for the plow without clearing. The
lure of the plains became so strong that it not only
encouraged many of the eastern hill-land farmers to
leave their homes and move to the West, but also
induced immigration from Europe.

Other important events profoundly affecting agri-
culture occurred during the last century. Technical

6

acreage of cultivated land per male worker.
200 acres in many counties.

to surmount almost any natural obstacle, but the cost
of construction and maintenance of highways and rail-
roads in rugged areas is considerably greater than on
level land. Traffic is slowed up and its energy require-
ments are increased. As a consequence, many parts of
our rather densely settled, hilly districts in the East are
as yet comparatively inaccessible.

Agriculture is obstructed in the hilly regions in much
the same way. The advance in productivity of labor
with the use of machinery is no less remarkable in agri-
culture than in industry. For example,' perhaps an
extreme example: About 1830 the man-labor time
required to grow and harvest with hand methods (one
bottom plow, hand sowing, reaping with sickle, and
threshing with flail) 1 acre of winter wheat yielding 20
bushels was about 58 hours. In 1930 the approximate
man-labor requirements with machine methods in the
Great Plains area for the production of the same quan-
tity of wheat per acre was about 3 hours.

Machine farming is favored by large unbroken fields,
but for many of the general types of farming in which
a number of different crops are grown in rotation, such
large outfits cannot be used as are found advantageous
in wheat farming. Improved implements and machinery
for many of these operations have been in use for dec-
ades, but the area of their potential use is restricted to

! Hurst, W. M. and Church, L. M.—Power and Machinery in Agriculture. United
.States Department of Agriculture Miscellaneous Publication No. 157, Pp.2and 3. 1933.

Figure 3.—Production per worker on farms is closely related to the use of machinery, and is reflected in the
In the Great Plains the area of cultivated land per male worker exceeds
By contrast, there are a number of counties in the Southern Appalachians, in which the
land is too rugged for the use of machinery and agricultural practices of the 18th century still prevail.
average cultivated acreage per worker is less than 10 acres.

ing by hand, which limits the number
of acres a farmer can harvest.

In the Intermountain Plateau and
Basin region and in the sand hills
of Nebraska, with hay as the main
crop, & moderate investment in ma-
chinery permits the harvesting of a
large acreage. It should be noted that, for the arid
country, these maps are likely to create an erroneous
impression in that they give a distorted picture in
regard to the area affected. Owing to the use of
counties as units, the high value of equipment and
large acreage of cultivated land per male worker on
farms apply only to a very small portion of the total
area and a small number of farms.

Surface relief, through its influence in the formation
of a more or less favorable natural environment for
human occupancy, necessarily has influenced land
settlement. Population distribution on the basis of
elevation above sea level alone shows marked dif-
ferences. Of the Nation’s population about 95 percent
inhabits land that has an elevation of less than 2,000
feet, whereas the area of such land comprises only about
57 percent of the total land area of the United States.
Climatic conditions arising from the relief features
account in part for this distribution.

As a factor in influencing land utilization and agri-
cultural development, land relief is as basic as climate
or character of soil. Moreover, land relief determines
in large measure the climate and the soil. For this
reason the relief map has been placed first in the series
of physical maps, and in order that the reader may
trace some of the relationships, most of the major maps
are printed on a base of hachured relief. ‘
F. J. MARSCHNER.
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of the Atlas. The number of stations used for each of the several charts is indicated thereon. The more important mountain ranges and river valleys are also shown on this map by means of hachuring. These physiographic features exercise an important influence in determining temperature conditions
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EMPERATURE is one of the most important factors
T that make up the climate of a region. Plant and
animal life is constantly under the influence of the
temperature of the air near the earth’s surface, and it
is with this temperature that we are mostly concerned
as regards agricultural enterprises and our bodily com-
fort. For climatological purposes the measure of tem-
perature is obtained from thermometers freely exposed
to the air near the surface of the earth and shielded
from the direct rays of the sun, but in such a manner as
not materially to obstruct the atmospheric circulation.
Source of data.—The records made by cooperative
observers of the Weather Bureau have been largely used
in preparing the charts and graphs here presented.
These stations are in most cases located in the open
country and small towns, where the instruments are
more or less free from the artificial influences that fre-
quently affect the temperature records made at the first
order Weather Bureau stations in the larger cities. The
records are made by standard maximum and minimum
thermometers, exposed in approved shelters, usually at
an elevation of 5 feet above the ground surface. The
stations are inspected from time to time by trained offi-
cials of the Weather Bureau, with a view to having the
instrumental exposure and observational work in

with clear, dry air, the earth’s surface heats very rapidly
under direct insolation, and high day temperatures
result. At night radiation of heat is rapid from the
barren ground, as the dry atmosphere offers little obstruc-
tion to the passage of heat into space, and a rapid
decrease in temperature results. Although the diurnal
range in temperature in deserts is much greater than in
other types of climate, the high day temperatures are
not so oppressive as the readings of the thermometer
would appear to indicate, owing to the extreme dryness
of the atmosphere. During the heated hours of the day
the difference in the indications of two thermometers,
one having the bulb covered with freely evaporating
water and the other uncovered, is very great. This dif-
ference is known in meteorology as the ‘““depression of
the wet-bulb temperature.” Its magnitude gives some
indication of the degree of physical discomfort experi-
enced during the prevalence of high temperatures which,
in general, varies inversely with the depression of the
wet-bulb temperature. At Yuma, Ariz., the average
daily maximum dry-bulb temperature for the month of
July is about 106° F. and the wet-bulb temperature is
75° F., the average depression of the wet-bulb ther-
mometer at the time of maximum temperature being

TEMPERATURE

|

ever, this condition is confined to a narrow belt along
the immediate coast, especially as regards cool summers,
since mountain barriers prevent the extension of the
marine influence to any considerable distance inland.
The marine character of climate obtaining on the Pacific
coast is shown by the graphs for San Francisco and
North Head in Figures 1 and 85. In these graphs
the small annual and diurnal temperature ranges may
be noted. They show also the temperature ranges along
the Atlantic coast, where the characteristics of the
continental type predominate, although the marine influ-
ence 1s appreciable as compared with the central section
of the country. Figure 1 also visualizes the temperature
gradient from north to south in the United States for
the several seasons of the year, separately for the Atlan-
tic coast, the Mississippi Valley, the Rocky Mountain
region, and the Pacific Coast States.

Mountain climate—Mountain climate, as compared
with that of the adjacent lowland, is characterized by
lower temperatures throughout the year, but the diur-
nal and other variations are generally somewhat less than
those experienced at lower elevations. The average
decrease in temperature with increase in altitude in the
free air is about 1° F. for each 330 feet, but the rate

general as uniform as possible throughout the
country. The records in most cases cover a period =

ANNUAL MARCH OF TEMPERATURE
SELECTED STATIONS.

varies with the season of the year and is also much
affected by local conditions. It is more rapid in
summer than in winter and is greatest during the

N D J F
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of at least 20 years, although some for shorter [

periods were used, particularly in the far Western |so
States, where fewer long records are available.! 75

R warmer hours of the day. ‘Temperature inversions,

70

®1 which frequently occur during the colder months

SOLAR AND PHYSICAL CLIMATE
65

751 and especially at night, sometimes give to moun-

701 tain slopes a higher temperature than is experienced

The climate that would prevail if the earth had |¢
a homogeneous land surface and if there were no |ss

65| in the near-by lower valleys. This condition is

atmosphere is termed ‘‘solar climate.”” Under such |
conditions the amount of insolation received at any |as

place would depend wholly on the declination of
the sun, and all places of the same latitude would |5

sl brought about by the air in contact with the moun-
ss| tain sides through the influence of surface radiation
so| in the absence of direct insolation becoming colder
as| than the free air over the valley and the increased

have similar temperature conditions.

climate,” or that actually prevailing, is a modifica- |,

“Physical |, [~

tion of ‘““solar climate,” produced by the presence

20

of the atmosphere, the unequal distribution of land | .

ATLANTIC COAST

and water surfaces, differences in altitude, air

movement, direction of ocean currents, and other

w| weight, resulting from cooling and contraction, sets

.>l35| up a convectional circulation, or interchange of air

causes. There are three major types of physical cli-

0| between that near the surface of the colder moun-
tain side and the warmer free air above the valley
| below. This circulation is continuous as long as
the difference in air density is maintained. In
such cases there is a muc¢h larger diurnal tempera-
ture range in the valley than on the mountain sides.

Under direct insolation surface soil temperatures

mate—marine, continental, and mountain. There

in high altitudes become relatively higher than the

are also several minor types, principal among

which are those designated as ‘““coast or littoral cli-

85 . o :
adjacent air temperatures because the rarefied con-

*| dition of the atmosphere and the comparatively
75

mate’’ and ‘““desert climate.’”’

Marine climate—The marine type of climate is

small amount of aqueous vapor contained in it offer

characterized by comparatively uniform tempera-

| little obstruction to the passage of the sun’s rays.

65

tures throughout the year, and by small diurnal

These conditions, however, have a reverse effect at
60

range in temperatures. Water surfaces under the

A\

influence of the sun’s rays warm more slowly than
land surfaces and cool more slowly in the absence

‘T\ 55!

night by affording less resistance to radiation, and
consequently there is a greater diurnal range in soil

%l temperature on mountains than on lowlands.
45
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- of direct insolation. The temperature of the over-
lying air likewise changes slowly, and this results

in & more uniform temperature condition than is
found in other types of climate. The progress of

BT s T A

For the presentation of the climatic factors of

any place the most important temperature data

the seasons is also retarded, winter lingering later
into spring and summer into fall. Marine climates |5

251 required are as follows: Average daily temperature;

PACIFIC COAST

ROCKIY M:OU NTAIN

20| average daily range and average daily variability;

j
REGION

15| average monthly temperature; average monthly

have, therefore, comparatively pleasant summers, |,
mild winters, cool springs, and warm autumns. .

0| range and absolute monthly extremes; seasonal

Continental climate.—The continental type of

s| temperature, especially the average summer (June,
5 July, and August) and average winter (December,

climate is characterized by greater temperature
extremes and more rapid changes in temperature.
The coldest month in northern latitudes is usually
January and the warmest is July, the time of maxi-
mum and minimum temperatures occurring earlier
than in the marine type. The diurnal and annual
ranges, as well as the irregular changes in tempera-
ture from day to day are large, and increase, as a
rule, with increasing distance from the oceans. In the
United States practically all districts east of the Rocky
Mountains have this type of climate, even near the
Atlantic coast, as the general atmospheric drift is off-
shore, which prevents the marine influence from being
effective to any considerable distance inland. The
annual march in temperature is shown for selected
stations in Figures 1 and 72, and the diurnal in Figures 85
and 86. The characteristic increase both in the annual
and diurnal temperature range with increasing distance
inland may be noted in these figures. "

Extreme types of continental climate are found in
deserts. Here in the absence of vegetal covering, and

! The maps and graphs contained in this section of the Atlas were originally completed
and ready for publication in 1917, but owing to the exigencies brought about by the
World War publication could not be accomplished at that time. The original data
embrace the 20-year period from 1895 to 1914, inclusive, corresponding to that covered
by Section I, “Frost and the Growing Season,’’ and by Section B, ‘Precipitation and
Humidity,” of this Atlas, both of which have already been published.

Since 1914 eight years of additional records have become available. These have been
carefully examined and compared with the original data to determine what changes,
if any, would be necessary, in order that the several maps and graphs should portray
general conditions up to and including the year 1922.

The following maps have been fully revised to satisfy this requirement: Figures 3
6, 15, 16, 20, 25, 26, 30, 31, 36, 40, 41, 45, 46, 50, 51, 55, 56, 60, 61, 65, 66, 70, and 71. The
graphs which were intended only to show certain characteristic variations in temperae
ture in different portions of the country, such as Figure 4, were not revised. It was
found that all other maps and graphs required practically no changes to represent
conditions virtually up to the time of publication.

gradient for the several seasons.

in summer the decrease is moderate.

about 31° F., whereas at Chicago the averages for the
same period are about 80° and 69°, respectively, the av-
erage depression of the wet-bulb temperature being only
11°. So far as bodily comfort is concerned the high
temperature at Yuma is greatly mitigated by the in-
creased opportunity for evaporation. Over large areas
in the Southwest this desert climate prevails, though not
in such degree as at Yuma. The large diurnal temper-
ature range in desert regions is shown in the section
marked ‘“Arid Plateau” in Figure 85 and also by the
thermograph trace sheet for Yuma, Ariz., in Figure 87.

In some cases coasts of large bodies of water have
climates closely allied to the continental type and in
others the marine characteristics dominate, depending
on the surface drift of the atmosphere, whether from
the land or the water. When this drift is on-shore
the coast has a marine climate, as along the immediate
Pacific coast of the United States. When the drift
is off shore, a more or less modified form of continental
type of climate obtains, which is exemplified along the
Atlantic coast of the United States. On the Pacific
coast the summers are cool, owing to the prevailing

westerly winds, and the winters are mild for the same

reason, while extremes in temperature are rare. How-

Figure 1.—This graph shows the annual march of temperature at selected stations,
arranged in four belts, each extending north and south.
changes in temperature for different sections of the country and also the latitudinal
East of the Rocky Mountains the decrease in winter
temperature from south to north is large, especially in the Mississippi Valley, whereas
The small seasonal changes in temperature
characteristic of marine climates and the great seasonal differences in temperature typi-
cal of continental climates are graphically contrasted in the belts marked **Pacific coast "’
and ““Mississippi Valley region "’

It visualizes the monthly

January, and February) temperature; average
annual temperature and average annual range; and
the frequency of occurrence and duration of certain
significant temperatures.

Average daily temperature.—The true average
daily temperature corresponds closely to the aver-
age of 24 hourly observations, but as several other
combinations of hourly values give averages that
differ but little from the true daily average some one of
these is generally used to reduce observational work.
The combination

7a.m+2p. m.+9p. m.+9 p. m.)
4

gives a value which differs only slightly from the true
daily average, and

(sunrise+2 p. m.+9 p. m.)
3

also gives fairly accurate results.

The formula

(maximum + minimum)
2

is easy of application and very satisfactory when depend-
able maximum and minimum thermometers are used
and properly exposed. The mean of the daily extremes
is, as a rule, slightly too high, but it usually does not vary
more than one-half of a degree from the true daily aver-
age. This combination is employed by the Weather
Bureau to obtain the average daily temperature, and the
data for the accompanying charts and diagrams were
compiled by its use.

Daily range and daily variability of temperature.—The
normal diurnal march of temperature may be described
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Figure 2.—This map shows the average summer temperature. June to August. inclusive. East of the semiarid Great Plains the crops prown and the taies of farming are determined largels by the temgeratwrs of W g0 rem boddoh ' Hks s e o w55 1 0s 57 bows QRS 8 s dibiiesd Ll wown S 0w igon oval ivay oeel 50 svoel e (V) The Buliy gheal-Urops B, ortonding elorg i c comst A Lo M ot Mexieo 4hd up the Rtfuntic coast as Tar as
Charleston, S. C. In this region the characteristic crops are citrus fruits, winter vegetables, sugar cane, and rice, and the average summer temperature is 80° to 82° F. (2) The Cottori Belt, lying immediately to the northward, which has an average summer temperature decreasing from about 81° at the southern boundary to 77° at the northern. ' In this region cotton and corn are the dominant crops, constituting about three-fourths 'of the acreage of all crops. (3) To
the northward of the Cotton Belt lies the Corn and Winter Wheat Belt, having an average summer temperature decreasing from 77° along the southern border to about 75° in the northern portion west of the Appalachian Mountains and 70° east of the mountains. 1n this region corn, wheat, tobacco, and hay are the most important crops, and diverse types of agriculture prevail. (4) The Corn Belt, which lies west of the Appalachian Mountains, and has a summer

temperature of about 75° along the southern border and 69° along its northern border. Winter wheat supplements the corn crop in its southern portion and spring oats in its northern portion. Hay, mostly timothy and clover in the east and alfalfa in the west, is also an important crop. (5) The Spring Wheat R.egion, con'.\prisi.ng western Minnesota, the Dakotasl. and eastern Montana. Tl?e average summer temperature in this region decreases from about 69° at the
southern boundary to 63° near the Canadian border, and 59° along its northern margin in Canada. Spring wheat, oats, barley, flax, and hay are the important crops. (6) The Hay and Pasture Region, comprising the northern border States from Minnesota eastward and extending southward along the Appalachians. This region, in which hay and pasture constitute over 50 per cent of the improved land, has an average summer temperature ranging from about 59° to
70°.  With reference to temperature conditions the Spring Wheat Region is only a subhumid grass land extention of the originally forested Hay and Pasture Region lying to the east, while the Corn Belt is really a large and extraordinarily fertile portion of the Corn and Winter‘ Wheat Belt ‘ ' . - , ; . ‘ .

Figure 3 shows the highest temperatures ever observed, based on the records of the regular reporting and of selected cooperative stations up to and including the year 1922. Temperatures over 100° F. have been experienced in all portions of the country, except in the higher altitudes of the Rocky Mountain and Appalachian areas, the central and northern portions of both the Pacific and Atlantic coasts, portions of New England, and in the Florida Peninsula

Figure 4 shows for selected stations the maximum temperature for each of the 20 years from 1895 to 1914, inclusive. Each dot represents the highest temperature recorded for an individual year, there being 20 dots for each station
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Figure 5.—This map shows the average winter temperature, December to February, inclusive.

East of the Rocky Mountains the average winter temperature increases from near zero in northwestern Minnesota and

northeastern North Dakota 10 about 32” F. in central New Jersey, southern Uhio, and the centrai portions of Missouri and Ransas, and to about 55° along the Guif coast. To the westward it ranges from somewhat iess
than 15° at the higher altitudes of the Rocky Mountain region to about 55° in the lower Colorado River Valley and along the coast of southern California. The Subtropical Crops Belt has an average wintet temperature

ranging from about 50° in the rice district of Louisiana to 70° in extreme southern Florida.

In the Cotton Belt it ranges from 40° to 50°, and even 55° in southern Texas; in the Corn and Winter Wheat Belt from about

30° along the northern border of the belt to about 40° in the southern; in the Corn Belt from 15° in southwestern Minnesota to about 30° along the southern margin, and in the Spring Wheat Belt it varies from near

zero to about 15°. In the Hay and Pasture province the average winter temperature varies widely.

It is about zero in northeastern Minnesota and reaches 35° locally in the central Appalachian valleys

briefly as follows: In continental climates the daily
minimum usually occurs about the time of sunrise, and
in marine climates somewhat earlier. Beginning at this
time there is a gradual increase until the maximum is
reached, usually from two to four hours after noon in the
continental type of climate and about noon, or shortly
after, in the marine type. From the time of the maxi-
mum there is a gradual decrease until the next morning
when the minimum is again reached. Figure 85 shows

type of climate and greatest in the continental type,
increasing, as a rule, toward the center of continents.
It is also greater in winter than in summer, owing to
the more pronounced cyclonic and anticyclonic action
during the winter. Figure 72 shows for each month of
the year the average daily temperature range for selected
stations in different sections of the United States, and
the auxiliary charts accompanying the average monthly
temperature charts show the average daily maximum

minima. The length of the bars indicates the ampli-
tude of the daily range, and their centers show the daily
mean values. The relative position of the bars for suc-
cessive days indicates the daily variability. This graph
shows the characteristics of important temperature
data for different sections of the country and for the
several seasons of the year in such manner as to facili-
tate comparison of conditions in different localities.
Average monthly temperature and monthly extremes.—The

for selected stations, representing the
Atlantic and Gulf coasts, the Mississippi | [roures
Valley, the Rocky Mountain region, the | .
Arid Plateau, and the Pacific coast, the
diurnal march of temperature for the | |
months of January, April, July, and
October. This graph shows the charac-
teristic features of the normal daily tem- |/
perature curve for the principal climatic
divisions of the United States. The signi-
ficance of the average daily temperature
for a locality depends on the amplitude of
the periodic daily range and also on the
nature of the nonperiodic or accidental =
changes that occur from day to day, or the "
daily variability. For example, the aver-

age daily temperature for August at San T

3
:-

Diego, Calif., and at Bismarck, N. Dak., is
about 68° F., but at Bismarck the average

daily maximum is 81° as compared with | ¢ sased on the records
25, of about 600 stations I\Z |

73° for San Diego, whereas the average | |

_—

average of the daily temperatures of a month
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is known as the average monthly tempera-
ture, and its significance depends on the
extent of the periodic variations in the
daily values, from which it is derived,
and on the frequency and amount of the
nonperiodic or accidental fluctuations that.
are liable to occur from time to time dur-
ing the month. Figures 12, 17, 22, 27, 32,
37, 42, 47, 52, 57, 62, and 67 show the
average temperatures for each month of the
year, based on the records of about 1,200
stations, which in most cases cover a period
of at least 20 years. Accompanying these
are auxiliary charts showing for each month
the average daily maximum and the average
daily minimum temperatures, and others
showing the highest and the lowest mean
monthly temperature observed during the
28-year period 1895 to 1922, inclusive.
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at San Diego. Thus while the average tem-

range of 26° and San Diego only 11°, which
makes a marked difference in the actual
temperature experienced. Again, the aver-
age temperature for a given month may be the same at
two different places, and one may be subject to large
daily variability, as shown by the difference between
the mean temperatures for successive days, and the other
may have comparatively uniform temperatures from day
to day. Under such conditions, although the average
monthly temperatures would be similar, the temperature
conditions actually experienced would be wholly different.
The daily variability of temperature is least in the marine

and average daily minimum temperatures each month.
Figures 81-84 show the average daily range in tempera-
ture throughout the United States for the months of
January, April, July, and October; and Figure 86 shows
for selected stations, representing the principal types
of climate found in this country, the maximum and min-
imum temperatures each day for the years 1913 and
1914. In this graph the tops of the vertical bars show
the daily maxima and the bottoms of the bars the daily

Figure 6.—This map shows the lowest temperatures ever observed up to and including the year 1922,
perature at the two places for this month based on the records of the regular reporting and of selected cooperative stations. These absolute minimum

is the same, Bismarck has an average dail temperatures range from —65° F. in eastern Montana to 41° at Key West, Fla. Temperatures of —40° have .
: g y been recorded in northern New England and northern New York, and as low as —20° as far south as of the highest temperatures and the aver-

Tennessee, Arkansas, and Oklahoma, and zero temperatures have occurred in the central Gulf coast dis. 8&€ of the lowest temperatures recorded
tricts. Along the central and southern California coast the lowest temperatures of record are from 24° to 28° each month, for a long series of years, and

maxima and the average of the daily mini-
ma it is important to know the average of
the monthly extremes, that is, the average

the absolute maximum and absolute mini-
mum for each month. These data are shown for a con-

siderable number of representative stations by the large
graph-chart (fig. 72). These graphs show for the sta-
tions named, and for each month of the year, (1) the
average monthly temperatures, (2) the average of the
daily maxima and of the daily minima, (3) the average
of the monthly maxima and of the monthly minima,
and (4) the absolute maximum and absolute minimum,
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Figure 7.—This map shows the average of the lowest temperatures recorded each winter. As a rule, the lowest temperatures in the United States occur in the northern portions of North Dakota and Minnesota,
usually about —40° F. or slightly lower. The other extreme is found at Key West, Fla., where the lowest temperature for the year ordinarily does not go below 50°. Along the immediate Gulf coast the average annual
minimum is 22° to 25°, whereas along the immediate Pacific coast it ranges from about 25° at the north to 36° at the south. The marine influence is markedly shown by the north and south trend of the isotherms along
the Pacific coast, and is noticeable along the Atlantic coast, where the isothermal lines trend in a northeasterly direction as they approach the ocean and terminate at the coast several hundred miles farther north than
the latitude at which they cross the Mississippi Valley. The tempering effect of the Great Lakes is shown by the trend of the isotherms along their leeward shores in Michigan, Ohio, and New York
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Figures 8 and 9 show the number of years in the 20-year period, 1895-1914, that the minimum temperature was 6° or more, and 9° F. or more, respectively, below the average annual minimum. These maps show
the frequency of significant negative departures from the averag€ annual minimum temperature. (Fig. 7) i

Figure 10 shows the average annual number of days with minimum temperature at freezing, or lower. |n portions of the northern Plains States and in the northern Rocky Mountain districts freezing temperatures
usually occur on 180 to 200 days of the year, and in northern New York and northern New England on 165 days or more. To the southward there is a rapid decrease in number to about 5 days along the Gulf coast,
whereas along the southern Pacific coast the average is less than 1 day annually,

Figure 11 shows the average annual number of days with temperature continuously below freezing during the day. In the northern portions of Minnesota and North Dakota there are, on the average, more than 100
days each year when the temperature does not rise above 32° F., but southward there is a rapid decrease to less than 1 day along the Gulf coast. Along the Pacific coast, except at the extreme north, the average is also
less than 1 day.
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Figure 12.—January is, as a rule, the coldest month of the year.
near zero.
the average of 1° for each 25 miles.
changes during January are frequent and often abrupt.

month range from 11° to 15°,

: The lowest temperatures usually occur in the northern portion of Minnesota and North Dakota, where the average temperature for the month is
The temperature gradient from north to south is much more rapid in winter than in summer, the average January temperature increasing to about 55° F. at the coast of the Gulf of Mexico, an increase on
In July the average increase in temperature from North Dakota to the Gulf coast is 1° for each 90 miles.

(See fig. 42.) Throughout the interior of the continent temperature

Very cold weather is sometimes experienced in the northern interior districts in this month, temperatures as low as —40° to —50° being recorded occasionally
tn northern Minnesota, North Dakota, and eastern Montana, and records of —25° to —35° have been made in northern New York and New England.
Freezing temperatures are of infrequent occurrence in southern Florida and also along the coast of southern California

Along the Gulf coast the lowest recorded temperatures for this
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Figures 13 and 14 show for January the average daily maximum and the average daily minimum temperatures.

the average daily maximum being somewhat less than 20° and the average daily minimum —5° to —10°.

to 7Q° and the minimum 40° to 50° along the Gulf coast. From the Rocky Mountains westward the a

dustrlgts to about 65° along the southern California coast, and the minimum varies from nearly —10°
Figures 15 and 16 show the highest and the lowest mean January temperatures that occurred in

ooooooooooooooooo

In northern North Dakota the average daily temperature range in January is about 25° F. (see fig. 81),

To the so.uthwarc.l there is a rather uniform increase in both these values, the average maximum reaching 60°
: verage daily maximum for this month varies from 25° and 30° in the central and northern Rocky Mountain
in the central Rocky Mountain districts to about 45° along the coast of central and southern California

the 28-year period 1895-1922. The variation in these temperat i i istri i i
central border States, where the mean January temperature one year may be as much as 20° or 25° F. warmer than in another year. vy e Ak il il g the il

Along the Pacific coast this variation is less than 10°
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Figure 17.—The average temperature in February does not differ materially from that of January, but as a rule February is slightly the warmer month. The lowest average temperature for this month, about 5° F.
is found in the northern portions of Minnesota and North Dakota. Along the Canadian border to the eastward it is about 10° higher. To the southward there is a progressive increase to about 55° along the Gulif coast.
Cold waves continue to be of comparatively frequent occurrence in February, usually entering the United States from the Canadian Northwest and sometimes overspreading practically all the country east of the Rocky
Mountains. In fact, the coldest weather of the year frequently occurs during the early part of this month. Temperatures as low as —25° have occurred in February as far south as Kansas and Missouri and records
as low as 0° have been made in the central Gulf coast. However, there is usually an appreciable increase in temperature in the latter part of February, freezing weather, as a rule, not occurring along the immediate Gulf
coast after the 20th of the month
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Figures 18 and 19 show for February the average daily maximum and the average daily minimum temperatures. East of the Rocky Mountains the average daily maximum for this month ranges from about 15° F,
on the Canadian border in Minnesota and North Dakota to about 65° along the Gulf coast, increasing to 75° at Key West, Fla. In the West the average daily maximum varies from about 30° in the central Rocky
Mountain districts to nearly 75° in the lower Colorado River Valley. The average daily minimum east of the Rockies ranges from —10° at the Canadian boundary in the Red River Valley to 45° or 50° along the Gulf
coast. In the West the average minimum varies from about —5° in the central Rocky Mountain districts to about 45° along the central and southern coast of California and in the lower Colorado River Valley

Figures 20 and 21 show the highest and the lowest mean February temperatures in the 28-year period 1895-1922, These mean temperatures do not differ materially, except in the more northern districts, from
those for January
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Figure 22.—With the advent of spring there is a rather rapid increase in temperature in most sections of the country. In the northern interior region March is about 15° F. warmer than February, but the increase
in temperature from February to March becomes less marked with progress southward, being only about half as great along the Gulf coast as along the northern border of the country. The lowest average temperature
for March, about 20°, is found along the northern border in North Dakota and Minnesota, and there is an increase southward to about 60° or 65° along the Gulf coast. In the more northern States extremely cold
weather occurs occasionally in this month, from —35° to —40° having been recorded in North Dakota and Montana. But the March cold waves usually lose intensity rapidly in their southward and eastward progress.
Temperatures below zero have never been recorded in this month south of the fortieth parallel of latitude, except in the Texas Panhandle, Kansas, and a few localities to the eastward. As a rule freezing weather is not
experienced in the Gulf States, except in the extreme northern portions, after March 15
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y Mountains the average daily maximum is about 35° F.,
In the West the average March maximum varies from somewhat less
The average daily minimum east of the Rockies increases from 10° along the northern border in North Dakota
[n the West it ranges from about 5° in portions of the Rocky Mountain districts to 50° at San Diego, Calif., and in the

Figures 23 and 24 show for March the average daily maximum and the average daily minimum temperatures. In the northern border States east of the Rock
but thlsotf\creases southward to about 70° along the Gulf coast and to 80° in portions of the Florida Peninsula and in the lower Rio Grande Valley.
than 40° in the central and northern Rocky Mountain districts to 80° in the lower Colorado River Valley.

and Minnesota to somewhat more than 50° along the Gulf coast, and to 68° at Key West, Fla,
lower Colorado River Valley

Figures 25 and 26 show the highest and the lowest mean March temperatures occurring in the 28-year period 1895-

' : ' . 1922.  The range of variation in the mean temperature for Ma hi I for F.
especially in the northern interior States, where the month jn one year may be 30° F. warmer than in another year " e PSSR
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Figure 27.—As spring advances the increase in temperature becomes more pronounced, the average for April in North Dakota and northern Minnesota being nearly 20° F. higher than for March. Southward the
increase in temperature becomes progressively less rapid, amounting to about 6° along the Gulf coast. The average temperature for April ranges from about 40° along the Canadian boundary to nearly 70° at the Gulf of
Mexico. Along the Pacific coast April is only slightly warmer than March, but in the Interior Plateau and Rocky Mountain districts the increase in temperature during April is rapid. Cold periods occur occasionally
during April, the lowest temperature recorded in this month at a regular reporting station of the Weather Bureau located in eastern Montana being —10°. Freezing temperatures have been experienced early in April as far
south as Mobile, Ala., but as a rule such temperatures do not occur after the 15th of this month south of a line extending through central Virginia, western North Carolina, and southern Kentucky westward to central

Missouri and Kansas
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Figures 28 and 29 show for April the average daily maximum and the average daily minimum temperatures.

110°

A WOEN & CO BALTIMORE

In the principal agricultural districts east of the Rocky Mountains the usual daily temperature range in

April varies from about 15° to 27° F., but to the westward, except in the Pacific Coast States, it is considerably larger. (Seefig. 82.) East of the Rocky Mountains the average daily maximum for this month ranges
from about 45° in northern Maine and the extreme upper Lake region to nearly 80° along the Gulf coast, and the average daily minimum from somewhat less than 30° in the extreme north to about 60° at the Gulf. From
the Rocky Mountains westward the average daily maximum varies from somewhat less than 50° at the higher altitudes in the Rocky Mountain region to nearly 90° in southwestern Arizona, and the minimum from about
20° in portions of Colorado and Wyoming to 50° along the coast of southern California and in the lower Colorado River Valley

Figures 30 and 31 show the highest and the lowest mean April temperatures in the 28-year period 1895-1922, The variation in the mean temperature for April in different years is considerably less than for March,

but is still large in the northern border States
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Figure 32.—May throughout most of the United States is usually characterized by the prevalence of mild temperatures.

East of the Rocky Mountains the average May temperature ranges from about 50° F. along the

northern border of the country to 75° at the Gulf of Mexico, being 5° to 15° higher than for April. Along the immediate Pacific coast it ranges from 50° at the north to 60° at the south. In the lower Rio Grande and

Colorado River Valleys the average May temperature is slightly over 80°. The lowest temperature of record in May at a regular reporting station is 6° in northern North Dakota.
this month as far south as northern Texas, but east of the Mississippi River freezing weather has never been known south of the Ohio River and southern Pennsylvania, except in elevated districts.

Freezing temperature has occurred in
As a rule freezing

temperatures do not occur after May 10 south of South Dakota, the central portions of lowa and Wisconsin, and the lower Lakes. High temperatures sometimes occur in May, especially in the Great Valley of California
and in the lower Colorado River Valley, 110° having been recorded at Red Bluff and Fresno, Calif., and 120° at Yuma, Ariz.
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Figures 33 and 34 show for May the average dail

about 60° at the higher altitudes in the Rocky M
from about 40° along the northern border of the country to about 70°

\ ' _daily maximum and the average daily minimum temperatures.
region and along the eastern Maine coast to 85° in the southern section of the Cotton Belt, but along the imme

ountain States and also along the north Pacific coast to 95°

in the upper Lake region and in some of the Rocky Mountain districts to 73° along the Gulf coast

. : along the immediate Gulf coast, and in the West from less than 30°
Figures 35 and 36 show the highest and the lowest mean May temperatures in the 28-year period 1895-1922. The lowest mean tem

oF SO.. BALTIMORE

E_ast of the Rocky Mountains the average daily maximum increases from about 60° F. in the upper Lake
diate Gulf coast it is only about 80°.

in the lower Colorado River Valley.

In the West the average daily maximum temperature varies from

The average daily minimum for May east of the Rocky Mountains ranges

in the central Rocky Mountain districts to 60° in the lower Colorado River Valley
perature for May experienced during this 28-year period ranges from about 40° F
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Figure 37.—In June the average temperature along the Canadian border east of the Rocky Mountains is about 60°
to 70° in central lowa and Ohio, and thence a less rapid rise to about 80° in the Gulf coast section.
southern districts it is much higher, reaching 90° in the lower Colorado River Valley. Along the im
June, the highest of record at a regular reporting station of the Weather Bureau being 117° at Yuma, Ariz
quite generally throughout the country, except in the Northeastern States,
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F., or approximately 10° higher than in May. To the southward there is a rather pronounced increase

At the lower elevations in the West the average June temperature is mostly between 60° and 70°, but in some of the
mediate Pacific coast it ranges from 55° at the north to 65° at the south.
. Temperatures of 106° to 110° have been experienced in June in the Great Plains States, and 100° or higher has occurred
in the Great Lakes region, in the higher altitudes of the Rocky and Appalachian Mountain districts, and along the central and north Pacific coast

High temperatures occur occasionally during
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Figures 38 and 39 show for June the average daily maximum and the average daily minimum temperatures.
Lake region and on the north Atlantic coast to about 90° in the southern portion of the Cotton Belt, increasing to nearly 100° in the lower Rio Grande Valley.
the north Pacific coast and less than 70° in the central and northern Rocky Mountain districts to about 105°
the central and northern Rocky Mountain districts and 50° along the northern border of the country to about 75° along the immediate Gulf coast

Figures 40 and 41 show the highest and lowest mean June temperatures in the 28-year period 1895-1922. Variation in the mean temperature for June during this period is not pronounced in any section of the country.

In the principal agricultural districts it is generally about 10° F. and along the Pacific coast is only 5°

HOEN A CO  RaLTIW oRE

East of the Rocky Mountains the average daily maximum for June ranges from about 70° F., in the upper
In the West the average daily maximum ranges from 60° along

in the lower Colorado River Valley. The average daily minimum temperature ranges from less than 40° in
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Figure 42.—July is usually the warmest month of the year, except along the Pacific coast, where the marine type of climate prevails. East of the Rocky Mountains the average July temperature ranges from between
35° and 70° F. in the northern border States to about 82° on the Gulf coast. Along the Pacific coast it increases from about 55° at the north to 67° at the south. The highest July temperature usually occurs in south-
western Arizona and southeastern California, where the average for the month varies from 90° to 98°. In July periods of hot weather are comparatively frequent in the interior sections of the country. In some of the
important agricultural districts, particularly in the Middle West, the heated periods are occasionally accompanied by hot winds which are injurious to vegetation. July temperatures of from 105° to 110° have been exper-
ienced in nearly all localities between the Rocky Mountains and the Mississippi River and at many points to the eastward. However, along the central and north Pacific coast in the higher altitudes of the Rocky and
Appalachian Mountains and likewise at points along the north Atlantic coast and in the Florida Peninsula the highest temperatures ever recorded are less than 100°
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Figures 43 and 44 show for‘July the average daily maximum and the average daily minimum temperatures. The average daily maximum east of the Rocky Mountains ranges from between 70° and 80° F. along the
Canadian Border;co_ about 1.00° in the lower Rio Grande Valley, and in the far West from about 60° along the north Pacific coast to nearly 110° in the lower Colorado River Valley. The average daily mintimum ranges
from less than 40° in the higher Rocky Mountain districts and about 50° in northern North Dakota to 75° along the Gulf coast and in the lower Colorado River Valley. The average daily range in temperature in July in the

Eastern States is mostly from 20° to 25°, except along the coasts of the Great Lakes and Atlantic Ocean, and in the Western States is from 25° to 45°, except along the immediate Pacific coast. (See fig. 83.) This is 5°
to 10° greater than in January
Figures 45 and 46 show the highest and the lowest mean July temperatures in the 28-year period 1895-1922,

0N i) ' Variations in the mean July temperature from year to year are, as a rule, not pronounced, the extreme
range being in most districts from 5° to 7° F., as compared with 10° to 20° for January
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Figure 47.—During August temperature conditions do not, as a rule, differ materially from those in July, but August is usually slightly cooler, except along the Pacific coast. At some points on the Pacific coast

September is even warmer than August.

East of the Rocky Mountains the coolest August weather usually occurs in northern Michigan and in the highlands of New.York and New England, where the average temper-

ature for the month ranges from 60° to 65° F. The temperature gradient from north to south is much smaller in summer than in winter. In July and August the difference between the average temperature along the Canadian
boundary and that on the Guif coast is about 15°, but in midwinter it is about 50°. Along the immediate Pacific coast the characteristic cool summer weather usually continues during August, but in the Great Valley of
California and in southwestern Arizona hot weather often prevails, the average temperature in the lower Colorado River Valley reaching 95°. Temperatures as high as 116° have been experienced in August in the lower
Colorado River Valley, 113° at points in the Great Valley of California and eastern Washington, 112° in northeastern Texas, and 110° locally in the northern Great Plains region
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Fig‘ures 48 and 49 show for August the average daily maximum and average daily minimum temperatures. Along the immediate Pacific coast the daily maximum temperature during this month is low, ranging from

60°F. at the north to 74° at the south. In the southern portion of the Great Valley of California the average daily maximum temperature is near 100°, and mn the lower Colorado River Valley it reaches 108°.

East of -the

Rocky Mountains the average daily maximum temperature ranges from about 72° in northern Michigan and 70° on the eastern Maine coast to 100° in the lower Rio Grande Valley. The average daily minimum for August
ranges from about 35° in the higher altitudes of the middle and northern Rocky Mountain districts to about 75° along the Gulif coast and in the lower Colorado River Valley. In practically all the important agricultural

sections of the United States it is over 50°

Figures 50 and 51 show the highest and the lowest mean August temperatures in the 28-year period 1895-1922. The range in variation in this mean August temperature does not differ materially from that for July,
being mostly about 5° and less than 10° F. throughout practically the entire United States
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Figure 52.—The average September temperature east ot the Rocky Mountains ranges from about 55° F. along the Canadian boundary, where it is about 8° lower than in August, to about 78° along the Gulf coast,
where it is 2° or 3° lower. At the lower ¢levations of the Rocky Mountain and Interior Plateau regions the average September temperature varies mostly from 50° to 65°, but in the Great Valley of California it is 70° to 75°
and in the lower Colorado River Valley 80° to 85°. In some localities along the immediate Pacific coast September is usually the warmest month in the year. High temperatures are experienced occasionally in September,
especially between the Rocky Mountains and the Mississippi River, where records of 100° or higher are quite general. Likewise, in the interior valleys of California, high temperatures sometimes occur in this month, the

. highest being 110° in the southern portion of the Great Valley. Cool weather may also occur in September, freezing temperatures having been recorded as far south as the Ohio River and the southern portions of Kansas
and Missouri; but east of the Rocky Mountains frost does not usually occur in September south of the northern border States
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Figures 53 and 54 show for September the average daily maximum and the average daily minimum temperatures.

zhi e;xttreme nor}:h:m portx}:m of Moic.higan and on the easterp Maine coast to about 88° along the Gulf coast and 95° in the lower Rio Grande Valley. West of the Rockies it varies from about 60° along the north Pacific
78°sal o Sotr}:‘evé alf more t ar;j 1.00 in the k?wer F:olorado River Vallez.' The average d'auly minimum east of the Rockies ranges from about 40° in the extreme northern portions of North Dakota and Montana to about
ong the auit coast, and in the West it varies from less than 30° in the higher altitudes of the central and northern Rocky Mountain region to nearly 70° in the lower Colorado River Valley

Figures 55 and 56 show the highest and the lowest mean Se i i
ptember temperatures in the 28- iation i i i
T M S il A i p e year. period 1895-1922. The range of variation in mean Sept=mber temperatures is somewhat larger than for August, being

East of the Rocky Mountains the average daily maximum for September ranges from about 65° F. in
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Figure 57.—During October there is a pronounced decrease in temperature, except in southern Florida and along the Pacific coast. The decrease below the average September temperature is in general from 10° to
15° F. East of the Rocky Mountains the average temperature for October ranges from about 45° along the northern border of the country to 70° on the Gulf coast. In the Rocky Mountain and Interior Plateau regions, at
the lower elevations mostly, it varies from 40° to 50°, but is 10° to 20° higher in the valleys of New Mexico, Arizona, and California. Along the immediate Pacific coast the average temperature increases from about 50°
at the north to 60° at the south. Temperatures below zero have been experienced at a few points in the North Central States in October, the lowest of record at a regular station of the Weather Bureau being —16° in
northern Montana. Freezing temperatures have occurred in this month nearly to the Gulf coast. In a normal year freezing weather occurs before the last of October as far south as the northern portions of South

Carolina, Georgia, Alabama, and Mississippi and the central portions of Arkansas and Oklahoma. Along the Canadian border freezing temperatures occur, on the average, on about 15 days in October, but to the south-
ward the number decreases rapidly
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Figures 58 and 59 show for October the average daily maximum and the average daily minimum temperatures. East of the Rocky Mountains the average daily maximum ranges from abgut 55° F. in the no.rthern
portions of New England, Michigan, Wisconsin, and Minnesota to nearly 90° in the lower Rio Grande Valley, and in most districts is about 10° lower than for September. In the West‘ it varies from about 55° in the
central and northern Rocky Mountain districts to 90° in the lower Colorado River Valley. The average daily minimum ranges from about 20° in the higher altitudes of the Rocky Mountain region to about 60° along the
central Gulf coast. In the Corn Belt the average of the daily minima for October ranges from about 40° in the northern portion to 50° in the southern , N .

Figures 60 and 61 show the highest and the lowest mean October temperatures in the 28-year period 1895-1922. In the interior districts the range of variation in mean October temperatures during the 28-year
period is mostly from 10° to 15°, but near the Atlantic, Gulf, and Pacific coasts it is smaller
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Figure 62.—During November the decrease in temperature, as a rule, is rapid, the average temperature for. the month being usually from 10° to 20° F. lower than that for October, except along the Gulf and Pacific
coasts. The greatest decrease in temperature is in Minnesota and the Dakotas. East of the Rocky Mountains the average November temperature ranges from about 25° in northern Minnesota and North Dakota to about
60° along the Gulf coast, and 70° in southern Florida. Along the Pacific coast it increases from 45° at the north to about 60° at the south. In November cold waves of considerable severity sometimes advance from the
Canadian Northwest and overspread the north Central States, but they usually lose force rapidly after entering the United States and are seldom of long duration. Zero temperature has never been experienced at a regular
Weather Bureau station in this month south of the Ohio River, but freezing weather has occurred southward to Tampa, Fla. Freezing temperatures are not ordinarily reached in November, however, along the Texas coast
nor south of Gainesville, Fla. The lowest temperature of record for this month at a regular reporting station is ~33° in northern Montana
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Figures 63 and 64 show for November the average daily maximum and the average daily minimum temperatures. East of the Ro g

. ky Mountains the average daily maximum ranges from about 35° F. along the north-
central border of the United States to about 70° along the Gulf coast. Exce i i ¥ . / - i lcll Mgy
: . . pt along the Gulf and south Atlantic coast . o ily maxi i m
than 40° in the higher altitudes of the Racky Mountaa i Vi iy oasts it 1s 10° to 20° lower than for October. In the West the average daily maximum varies from less

in the lower Colorado River Valley. The average daily minimum fo m i
. ) : . : r November ranges from about 10° in northern North Dak , nort M
and in the higher altitudes of Colorado and Wyoming to about 50° along the central Gulf and southern California coasts, and nearly 70° in southern Flofida 'y e e N g

Figures 65 and 66 show the highest and the lowest mean November temperatures in the 28-year period 1895-1922. East of the Rocky Mountains the variation from year to‘yearin mean November temperatures is large,

particularly in the North Central States, where the range | t ¥ i i
o ge Is as great as 30° F. or more. The coldest November on record occurred in North Dakota and eastern Montana in 1896, when the mean temperature for the month
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high as 55°.
country very low temperatures occasionally occur.

Figure 67.—During December the temperature, as a rule, continues to decrease rapidly. East of the Rocky Mountains the decrease in the average temperature from November to December ranges from about 15° F.
in the northern border States to 7° or 8° along the Gulf coast. The average December temperature ranges from about 10° in northwestern Minnesota and northeastern North Dakota to 55° in the Gulf coast region, and 70°
in extreme southern Florida. In the valleys of the Rocky Mountain and Interior Plateau regions the average temperature for the month varies from 20° to 35°, except in the Mexican-border States, where it is locally as

Along the Pacific coast the average temperature increases from about 44° at the north to 56° at the south.
The lowest of record for this month at a regular Weather Bureau station is —50° in northern Montana.

During December cold waves become more frequent and severe, and in the interior portions of the
Temperatures of —10° to —15° have been experienced in

December as far south as southern Kansas and Missouri and —5° in portions of Tennessee and North Carolina. Along the central Gulf coast the lowest temperature recorded in December is 14°
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Minnesota and North Dakota to about 65° along the Gulf coast, and 70° in southern Florida and extreme southern Texas.
lower Colorado River Valley. The average of the daily minima for December east of the Rockies ranges from about zero in northern Minnesota and North Dakota to 66° at Key West, Fla.

Figures 68 and 69 show for December the average daily maximum and the average daily minimum temperatures. East of the Rocky Mountains the average daily maximum ranges from about 20° F. in northern

In the West it varies from less than 30° in the central Rocky Mountain region to nearly 70° in the

In the West it varies from below

zero at the higher altitudes in the Rocky Mountain region to 48° on the coast of southern California, decreasing slowly along the coast northward to 46° at San Francisco and 40° along the Washington coast

Figures 70 and 71 show for December the highest and the lowest mean temperatures in the 28-year period 1895-1922. The variation from year to year is comparatively large in most districts.
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