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THE CLIMATE OF KANSAS1

By A. B. CARDWELL² A N D  S. D. FLORA³ 

INTRODUCTION 
Located in the geographical center of the United States, Kansas 

has a climate generally typical of the American Great Plains Region. 
Removed from the immediate influence of extensive water areas, 
its air is dry, its temperature ranges large, and its sunshine abundant. 
Unobstructed by mountains, its winds flow freely. And its location 
between the atmospheric moisture supply of the Gulf of Mexico 
and the vast sources of less humid air from the north and west, 
favors it with a normal sufficiency of precipitation and provides the 
variety of its wide seasonal ranges in snow and rainfall. 

Though the state as a whole is noticeably drier than those to the 
east, its normal rainfall in every section is fully sufficient for staple 
crops. Winters are drier, with less snow, than in states lying to the 
east, and less rigorous than in those to the north. Few parts of the 
country are favored as Kansas is in the combination of abundant 
late-spring and early-summer rain and sunshine, and except for oc- 
casional spells of abnormal heat in midsummer and outstanding cold 
in winter, temperatures over the state are normally pleasant in 
every season of the year. 

The state has three rather distinct climates-eastern, middle, and 
western (see Fig. 1).  The eastern third, limited approximately by a 
north-south line connecting the western borders of Marshall and 
Chautauqua counties, has an annual precipitation of 34.57 inches 
(Table 6),  and its climate is comparable in a general way to that of 
the Middle West Corn Belt. In this section temperature extremes 
are not as great as in the western part of the state, planting of spring 
crops is sometimes delayed by wet fields, and harvesting is often 
hampered by soft ground. Fine yields of corn and alfalfa are pro- 
duced in this section in normal years, and truck crops and fruits can 
be raised in abundance. 

The middle section extends westward to a line connecting the west- 
ern borders of Phillips and Comanche counties. With an average 
precipitation of 25.94 inches (Table 29), this section is the heart 
of the state’s hard winter wheat belt. Early springs favor rapid 
growth, and moisture is sufficient to produce good yields almost 
every year. Many areas in this section also produce abundant 
crops of corn, alfalfa, and grain sorghums; and fruit and truck 
crops are grown in favorable locations. 

The western third, the short grass country, has an average an- 
nual precipitation of 18.70 inches (Table 48), which is sufficient for 
wheat and grain sorghums in ordinary years and for varieties of 
corn that are adapted to this climate. Fruit and truck crops are 
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KANSAS WEATHER AND CLIMATE 9 

not grown to any considerable extent except in limited areas where 
irrigation is available. In  this western section rainfall is less cer- 
tain than in the eastern part of the state, and droughts are more fre- 
quent and disastrous. Temperature extremes are generally greater, 
especially in the range between day and night temperatures. 

As the chief contributing factors of crop growth, the distribution 
and times of occurrence of precipitation over the state are of out- 
standing importance. While average annual amounts are lighter 
than those in states farther east, Kansas is especially fortunate in 
that from 71 to 78 percent of the total annual fall of moisture oc-
curs during the six crop-growing months, April to September (see 
Fig. 5). Except for some of those along the Gulf Coast, no state in 
the country has as much rainfall during these summer months as the 
eastern third of Kansas. Even in the middle third of the state, ap- 
proximately 20 inches fall during these six months, which is within 
two inches of the amount that falls in the same season in Illinois, 
Indiana, Ohio, New York, and the New England states; and the 
western third, sometimes referred to as the “semiarid region,” has an 
average fall of 15 inches for this period, which almost equals the 
normal amount for Michigan and Wisconsin and is approximately 
three-fourths of average for Iowa for these months. 

Normally the snowfall of Kansas (Table 3) is light and the win-
ters pleasant, compared with those of more humid areas to the east 
located as far north as Kansas. Snow seldom lies on the ground for 
more than a week or two at a  time, and in the western counties it is 
common for livestock to be pastured on buffalo grass throughout the 
winter. When an occasional severe winter produces snow that stays 
on the ground for a month or two, great difficulty is experienced in 
getting enough rough feed for cattle in the western part of the state, 
as stockmen do not prepare for such an unusual condition. 

Topographically, Kansas is commonly thought of as flat; but ac- 
tually by far the greater part of the state is made up of rolling coun- 
try. In the eastern part there are many wooded streams, and in the 
west many of the stream beds are bordered by high bluffs. Eleva- 
tions vary from less than 1,000 feet in the southeastern part to more 
than 4,000 feet near the Colorado line. And there is comparatively 
little waste land; in actual acres devoted to field crops, Kansas is 
second only to Texas. 

Kansas being preëminently an agricultural state, its prosperity 
from year to year depends largely upon the weather; and an unfor- 
tunate tendency has prevailed from the beginning of its history to 
give undue publicity to unfavorable features. The terms “Kansas 
drought,’ and “Kansas cyclone” have almost become a part of the 
American language; and people not familiar with actual conditions 
have difficulty reconciling the abundant loose talk about droughts, 
dust storms, and tornadoes with the fact that Kansas rates so high 
in general prosperity and in the production of major crops. I ts  
wheat crop exceeds that of any other state year after year, and the 
production of corn, grain sorghums, alfalfa, and livestock has con- 
sistently been above that of many other states. 
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Precipitation 

Average annual precipitation decreases with remarkable uniform- 
ity from approximately 42 inches in the extreme southeastern corner 
of the state t o  between 16 and 18 inches in the extreme western 
counties (Fig. 6 ) .  Northeastern counties of the state have consid- 
erably less precipitation than the southeastern counties, while those 
in the northwest have noticeably more than those in the south- 
western corner. Annual amounts of precipitation, even in the eastern 
part, are generally less than those in grain-growing states to the 
east; but this deficiency is largely compensated for by the fact that 
Kansas gets the bulk of its moisture during the growing season (Fig. 
5).   The western part of the state, however, receives more precipita- 
tion than adjacent sections of Colorado and some parts of western 
Nebraska and South Dakota. 

The month of least normal precipitation is January, when all parts 
of the state except the Southeastern counties have less than an inch 
and the western counties well below half an inch. Following Janu- 
ary, there is a steady increase in the normal monthly amounts until 
June, a t  which time average rainfall is from four to five inches over 
the eastern half of the state, and two to three inches in the western 
counties. After June, there is normally a rather steady decrease to 
the end of the year except for a curious increase in the eastern half 
from about July 30 to August 12. Incidentally, this increase comes 
a t  a fortunate time for the corn crop and has often had the effect of 
reviving it after a drought of considerable duration. 

The state’s heaviest single rains occur between July and Septem- 
ber, when torrential falls of from four to six inches in 24 hours have 
been recorded in practically all counties, including the western area. 
The greatest recorded 24-hour rainfall was 12.59 inches a t  Burling- 
ton on May 31-June 1,1941. 

The wettest year since date-wide records were, begun in 1887 was 
1915 (Table 2), when the average for the state was 40.77 inches, 
with 50.70 inches in the eastern third (Table 6) .  The driest year in 
this period was 1936, when the state average was 18.31 inches, with 
23.63 inches in the eastern third. However, 1917 approached this 
latter record very closely with a state average of 19.60 inches. 

Whether precipitation over Kansas has shown any progressive in- 
crease or decrease since land was opened for settlement and the 
prairie sod broken up has been the subject of much discussion, espe- 
cially in the western counties where any such change would have an 
extremely important bearing on crop yield. During the generally 
wet period that prevailed from 1901 to 1915, a theory appeared to 
the effect that “rain follows the plow.” But during the dry period 
beginning about 1930 this theory was displaced by another saying 
directly the opposite-that breaking up too much of the prairie sod 
had caused the drought. Neither of these notions had any basis in 
fact. An examination of long records over the state, a number of 
which cover the last 50 to 100 years, shows no significantly progres- 
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sive variation in the annual amount of precipitation or in its dis- 
tribution throughout the year. In  Kansas, as in other parts of the 
country, there have been alternately recurring wet and dry periods, 
with no regularity in length or time of occurrence and no clues to 
suggest when either may occur again in the future. All records indi- 
cate plainly that a period of dry years like that from 1930 to 1940 
is alternately followed by a return of normal or above-normal precip- 
itation, and later by a return to another dry period (Fig. 4) .  There 
is no reason to think that this irregular sequence of fluctuations be- 
tween wet and dry conditions has not prevailed since the dawn of
history, and no reason to doubt that it will extend indefinitely into 
the future. 

Temperatures 

The average annual temperature in Kansas ranges from 58° in the 
southeastern counties to 52° in the northwestern (Fig. 3 ) ,  with an 
average of 55° for the state as a whole. The coldest month is Janu- 
ary, with an average temperature of 30°, and the warmest July, with 
an average of 79°. During the mid-winter season the average mini- 
mum temperature ranges from 25 ° in the southeastern counties to 14°
in the northwestern; and sub-zero weather has occurred almost every 
year in every part of the state, although as a rule temperatures be- 
low zero do not continue for more than two or three days. The low- 
est winter temperatures often occur during the first half of February. 

After the middle of February there is normally an irregular but 
general warming up until late July or early August (see Fig. 10 as 
example). In March, when temperatures are usually most erratic, 
abnormal warmth often forces vegetation ahead of the season, 
thereby increasing possible damage from late frost. Though July 
has the highest average temperature of all months, the summer heat 
is generally more oppressive in August, owing to decreased wind. 
movement. 

During mid-summer, normal maximum temperatures range from 
90° to 95° over the state, and readings of 100° or higher are rather 
common. (See Fig. 11 as example.) Normal summer minimum 
temperatures a t  night range from 68° in the southeastern counties to
between 60° and 62° in the west, where nights are uniformly cool, 
even in the summer season. Extremely high temperatures of 105°
to 110° or higher, have been recorded in almost every part of 
Kansas. 

The highest temperature on the state's record is 121°  which oc- 
curred a t  Fredonia on July 18, 1936, and near Alton on July 28, 
1936. The lowest temperature ever recorded was - 40° a t  Lebanon 
on February 13, 1905. 

The warmest recorded summer in Kansas was that of 1934. In 
July of that year, average monthly maxima of 100° to 105° occurred 
in many parts of the state, with extremes that generally ranged be- 
tween 110° to 119° or higher. However, no place in the state has yet 
equaled the record of Clay Center for hot afternoons during the 
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great drought of 1913 ; a t  that place the monthly average maximum 
for August was 107°, which has probably never been exceeded any- 
where in the United States except a t  a few of the hottest points in 
the desert region of the Southwest. 

The coldest Kansas winter of the past 54 years was that  of 1904- 
‘05 and a close second was that of 1898-’99. The coldest month 
since state-wide records were begun in 1887 was January, 1940, when 
the average temperature for the state was 15.2°, or 14.60 below nor- 
mal. This month is memorable also for the heavy snows that cov- 
ered practically all the state from the first day to the last. 

In considering these somewhat startling extremes, i t  should be re- 
membered that both the high temperatures of summer and the low 
ones of winter are usually of short duration and generally occur 
when the air is dry enough to mitigate t o  a considerable extent the 
discomfort they cause. In this respect high relative humidities (not 
normal to Kansas) are uncomfortably important, as was proved dur- 
ing July, 1941, when the heat caused more discomfort than that of 
many previous Julys with much higher temperatures. In  a general 
way, it may be said that a temperature of 100° on an ordinarily dry
day in the summertime in Kansas is no more trying than a tempera- 
ture of 90° in more humid eastern climates. 

Blizzards, in the common conception of the term, are extremely 
rare in Kansas, and the few that have occurred are accordingly re- 
membered vividly. In the past 60 years there have been but two 
great blizzards. One occurred in January, 1886, and resulted in 
much suffering and great losses in livestock. The other struck the 
northwestern counties during the forenoon of March 26, 1931, caus- 
ing widespread suffering, and the loss of thousands of cattle and a 
great number of sheep and hogs, although there was no loss of hu- 
man life. The worst of this latter blizzard was confined to the west- 
ern third of the state. 

Frosts 
Thanks to  the length of the growing season (Fig. 9) ,  frost danger 

in Kansas is seldom serious except after abnormally warm weather 
in March or early April. The average date of the last killing frost 
in spring ranges from the second week in April in the extreme south- 
ern counties of the eastern half of the state to the first week in May 
in the northwestern counties (Fig. 8), though killing frosts have been 
known to occur as  late as  the last week in May over most of the 
northern and western counties. 

The average date of the first killing frost in autumn ranges from 
the first week in October in the northwestern counties to the last 
week of that month in the southeastern part of the state (Fig. 7).
Killing frosts have been known to occur between September 10 and 
20, however, in the northern part of the state. 

Truck crops have been badly damaged in the eastern half by late 
frosts, and occasionally corn has suffered and early blooming fruit 
has been killed. In the autumn, however, most crops except grain 
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sorghums mature in advance of frosts; and corn rarely fails to ma- 
ture before the occurrence of damaging cold. 

In the western counties, where humidity is usually low, tempera- 
tures of 28 to 32 degrees often occur without frost deposit or serious 
damage even to tender truck crops. 

Droughts 

In common with practically all parts of the country, Kansas has 
its droughts. These are considerably more frequent in the western 
half than in the eastern half and are usually most serious during 
July and August. During such periods crop damage is due as much 
to the high rate of evaporation and excessive sunshine as to the de- 
ficiency in rainfall. 

Records for the two decades ending with 1914 show that in the 
eastern part of Kansas periods of 30 days or more without 0.25 of an 
inch of rain on any day occurred during the growing season (April to 
September, inclusive) on an average of about one year in two, which 
is the average for other important corn-growing states; but in the 
western part, where rainfall is more irregular, 33 such periods have 
occurred in the 20 years for which data are available. 

From fragmentary records antedating the state-wide meteorologi- 
cal records begun in 1887, droughts are known to have occurred in 
1860, 1864-1865, and 1874, the last mentioned being known to old 
settlers as “the grasshopper year.” Since 1887, the most severe 
droughts were those of 1901, 1911, 1913, 1917, and the series of hot, 
dry years beginning with 1930. 

In 1901, the eastern portion of Kansas had but 16 percent of its 
normal precipitation from April 14 to July 25, and this deficiency 
was attended by excessive heat. 

During the drought of 1911, which really began in 1910 in the 
southeastern part of the state, the rainfall during the six crop-grow- 
ing months was, with two exceptions, the least that had occurred 
since 1887. The damaging effect of this drought was increased by 
the hottest weather ever known in June up to that time. 

The drought of 1913 was in all probability the most damaging the 
state had experienced up to that time. The three summer months- 
June, July, and August—were drier than the corresponding months 
of any previous year and were only a fraction of a degree short of 
being the hottest also. Available records of early droughts indicate 
further that, with the possible exception of 1874, the entire summer 
of 1913 was the driest in the state’s history up to that time. Serious 
in all sections of Kansas, this drought was especially damaging be- 
cause of its continuation until September 10—too late to revive corn 
and vegetables. 

A severe short drought occurred also in 1916, when July and 
August combined were drier than that period in any previous year of 
record, except 1894 and 1913. The corn crop was seriously damaged. 

The drought of 1917 was severe in June and July, which together 
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made the driest two-month period on record for the time of year and 
produced a 12-month total that came within a fraction of an inch of 
being the driest on record. 

A damaging drought occurred also in the summer of 1919, when 
July and August came very near breaking all records for deficient 
moisture. 

December, 1922, and January, 1923, made the driest two-month 
period on record for any time of the year; but since this dry period 
occurred outside the crop-growing season, the resulting damage was 
not serious. 

Beginning with 1930, a series of hot, dry summers continued with 
minor interruptions until 1939. The average precipitation for each 
year beginning with 1931 was below normal for the state as a whole, 
except in 1935 and 1938 when i t  was slightly above normal. Every 
July beginning with 1930 averaged above normal in temperature, 
and also every August beginning with 1929, except in 1933 and 1940. 

The driest year in this series was 1936, when the state average 
precipitation was 18.31 inches, or 8.11 inches below normal. July 
and August that  year had less precipitation than any other July- 
August on the state record. The state average for these two months 
was 1.92 inches, which was 4.33 inches below normal. . 

Loss resulting to crops from these droughts was very serious, the 
corn crop especially being almost completely destroyed in 1934 and 
1936. 

In  the southwestern corner of Kansas, where much virgin sod had 
been broken in previous years, dust storms of unprecedented severity 
occurred in this decade (1930-1939), especially in the spring of 1935. 
Dust from these storms was blown to all parts of Kansas and far 
beyond its borders. Somewhat less severe dust storms also occurred 
in March and April of 1936, and again, still with decreasing severity, 
during the spring months of 1937, 1938, and 1939. An increase of 
precipitation late in 1940 and in the early months of 1941 practically 
ended the dust storms in all parts of the state. 

The dust storms in the northwestern counties in 1935 and 1936, 
while severe, were not believed to have been any more intense than 
those of the early 1890’s. 

There is no reason to doubt that storms of this type have occurred 
in the distant past over the western part of the state and will occur 
again with the dry periods of the future. 

Floods 
The rainfall of eastern Kansas during the late spring and early 

summer is normally heavier than that  in almost any other part of 
the country a t  that time of the year. Falls of two to  six inches in 24 
hours often occur, and when these amounts fall during periods of 
prolonged rains, serious overflows of the rivers usually follow. In 
the western half of the state, overflows or “flash floods” often occur 
from downpours that last only a day or two. The spring melting of 
snow cover, either within the state or at the few headwater sources 
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in Colorado, has seldom been the cause of overflows, except in rare 
instances confined to the southeastern part of the state. 

Considering the capacities of the river channels, the drainage areas 
of the principal streams are proportionately very large. River 
banks i n  many cases are low and courses of rivers are tortuous. 
Runoff from heavy rains exceeds the carrying capacity of streams, so 
that a relatively small flow of water may spread out over large terri- 
tory and become a destructive flood. Most of the floods of the state 
have been caused by rains falling over the eastern half. However, 
the Republican river occasionally overflows on account of torrential 
rains falling in its basin in northeastern Colorado and western Ne- 
braska. Heavy downpours occurring after June have seldom caused 
floods of more than local extent, although the Smoky Hill river has 
overflowed seriously several times a t  Salina during the latter part of 
the summer, and the worst flood of record in the Marais des Cygnes 
river occurred in November. 

The first great overflows of the state of which there is authentic 
record were those of 1826 and 1844. Very little is known of the 
former, but there is evidence that the latter exceeded all subsequent 
floods in the Kansas and Marais des Cygnes basins and flooded the 
Missouri Valley below Kansas City. As the state was settled by 
only a few pioneers a t  that time, records of this flood are only 
fragmentary; but i t  is known to  have exceeded the 1903 flood a t  
Kansas City, and i t  was nine to ten feet higher than that flood a t  
Topeka. 

Floods of the present century that stand out especially in the 
Kansas watershed are those of 1903, 1904, 1908, 1915, 1935, and 
1941. In  the Neosho and Marais des Cygnes basins, the greatest 
known overflows occurred in 1826, 1844, 1855, 1903, 1904, 1909, 1926, 
1927, 1928, and 1935. 

Excepting only those of 1844, the worst known floods in the state's 
history were those of 1903. Owing to increased population and the 
advanced development of commercial interests, however, the damage 
to property and loss of life in 1903 were both much greater than 
in 1844. 

Next to the flood of 1903, that of 1908 was especially damaging 
in the Kansas river proper. This was followed by another overflow 
almost as great in June, 1935, and another of lesser magnitude in 
June, 1941. 

In  the Republican river basin there have been two especially de- 
structive overflows. The first was in June, 1915, which was also 
severe in the Solomon river basin. Property damage in the basins 
of these two rivers in Kansas was estimated a t  nearly $4,000,000. 
The second Republican overflow, in June, 1935, was the worst re- 
corded for that river basin. Practically all bridges along the river 
were washed out, along with many small buildings in the path of the 
water. The total area covered by this flood was estimated a t  125,000 
square miles, and the damage, exclusive of that t o  railroads, was 
estimated a t  $2,500,000, with much greater losses in Nebraska. 

IET n/a




The Marais des Cygnes river, which overflows frequently, had its 
worst flood in November, 1928. At Ottawa, the river reached a stage 
of 37.6 feet, 13.6 feet above bankful, and 50 blocks of the city were 
covered by the flood waters. Damage in Ottawa was estimated at 
$200,000 and for the basin as a whole, in excess of $1,000,000.

One of the most serious overflows in the Arkansas valley—in June, 
1921-was due almost entirely to great downpours in the basin 
above Pueblo, Colo. Damage a t  Pueblo was extremely severe, and 
from the Colorado line t o  Wichita, losses were estimated at  $1,000,- 
000. Other less serious overflows occurred in the Arkansas river in 
1877, 1904, and 1923. 

I n  June, 1941, record-breaking overflows occurred in the upper 
reaches of the Blue river and the upper Solomon. The city of 
Marysville suffered loss from this flood estimated at $600,000.

In 1927, when devastating floods occurred in practically all river 
basins in the state and the Neosho a t  Oswego and the Solomon a t  
Beloit each overflowed its banks eight times, the property loss for 
the state was estimated at  nearly $10,000,000. 

Winds 
The prevailing winds in Kansas are from the south from April to 

October, inclusive, except that in the western portion they are from 
the southeast during April, May, and June, and in some sections 
through July and August. During the winter season north or north- 
west winds prevail, though south winds are frequent, especially in 
the eastern half of the state. 

There is a pronounced difference in wind velocities between the 
eastern and western parts of Kansas. Over the eastern third, the 
winds are not noticeably higher than those of other states between 
Kansas and the Atlantic Coast; but the western third is one of the 
windiest inland areas in the country. 

In nearly all parts of Kansas, March and April are the windiest 
months, and July and August the least windy. There is a marked 
variation during the day on the average, the velocity increasing to- 
wards the warmest part of the day and falling off a t  night. 

High northerly or northwesterly winds usually precede and accom- 
pany cold waves and intensify the discomfort of low temperatures. 
Snowfalls a t  such times are often badly drifted, sometimes blocking 
highways and rail lines for several days. 

The most unwelcome winds of the state are the so-called “furnace 
winds” that  occur in prolonged heated periods. Usually from the 
south, and with shade temperatures of from 100° to 116° or higher, 
these winds often have high velocities and cause great injury to 
growing crops. I n  extreme cases they have been known to kill the 
foliage and bark on the windward side of trees and to destroy corn 
crops within a few days’ time. They are very irregular in occurrence 
and available records about them are insufficient to indicate any 
trend of increase or decrease in frequency. For present purposes 
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they may be considered a characteristic feature of the state’s climate. 
In the western half of Kansas great damage is often caused during 

a dry winter or early spring by wind erosion-high winds that pick 
up the topsoil leaving the roots of the wheat plant bare, and other- 
wise injuring the crop by the mechanical action of blowing dust par- 
ticles or burial under soil-drifts. Wheat has suffered seriously from 
this cause in western Kansas on many occasions. 

Tornadoes 
In common with other midwestern states, Kansas experiences tor- 

nadoes in one region or another every year, but the territory covered 
by a storm of this type is usually so small that i t  can be represented 
by a pin scratch half an inch long on a map of the state in a full- 
sized atlas. 

Tornado statistics indicate that, when equal areas are considered, 
these storms are no more common in Kansas than in Iowa or
Arkansas, despite the reputation of Kansas as a “cyclone state.” 

A compilation covering a period of 19 years indicates that an 
average of 13 tornadoes occur in the state each year. Resulting 
property losses are relatively small, seldom totaling over $500,000 
in any one year; and loss of life does not exceed six a year on the 
average. 

During the 16-year period ending with 1931, eight other states 
suffered more property damage from tornadoes than did Kansas, and 
15 others reported a greater number of deaths from this cause. 

While more frequent during May and June than in other months, 
tornadoes have been known to  occur in every month of the year ex- 
cepting January and December. Of 176 tabulated in the 15-year 
period ending with 1928, 45 percent occurred in the eastern third, 34
percent in the middle third, and 21 percent in the western third of 
the state. The northeastern counties appear to have more tornadoes 
than any other part of the state. 

Two outstanding Kansas tornadoes were that at Great Bend on 
November 10, 1915, with a loss of $1,000,000, and that a t  Hutchin- 
son on May 7, 1927, which traveled over a path 112 miles long and 
caused a property loss of about $1,300,000. But these, the worst in 
the state’s history, are dwarfed by comparison with the 10 to 20 
million-dollar disasters suffered during the 20’s in several other mid- 
western states. 

Hurricanes do not occur in Kansas. 

Hail 
In  comparison with the publicity given to Kansas’ windstorms, 

very little has been published about its hailstorms, though in terms 
of damage the state’s hail is actually far worse than its wind. 

The geographical distribution of hail is almost exactly the reverse 
of the annual precipitation distribution, the hail hazard increasing 
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steadily from the eastern to the western border of the state, while 
the normal-precipitation decreases toward the west. The experience 
of a company that wrote extensive hail insurance in the period end- 
ing with the great hail year of 1915 indicates that in some of the 
western counties the loss a t  times approximates 10 percent of the 
value of the crops grown. 

It happens that the time of the greatest hail frequency, May and 
June, is also the time when the enormous Kansas wheat crop is most 
susceptible to hail damage, so that most losses from this cause are in 
wheat. Once a wheat field has been struck by heavy hail i t  can 
seldom recover. Corn and other crops that do not mature so early 
may recover almost completely from a moderate hailstorm. 

Drought, excessive rains, and the various insect pests and diseases 
that affect crops, and especially wheat, can to some extent be antici- 
pated, but hail can neither be foreseen nor prevented, and its destruc- 
tive effects can seldom be mitigated, except by insurance. 

Since no systematic effort has ever been made to gather complete 
statistics of hail losses over Kansas, no specific record of them is 
available; but damage from this cause is known to be very great. 

Storms causing losses of from $25,000 t o  $50,000 are not a t  all in- 
frequent, and in several recorded instances single storms striking the 
heart of the wheat belt just before harvest have resulted in losses of
from one to three million dollars. In many cases hail stones have 
been known to accumulate in drifts a foot or more deep and to last
for several days, even in the summertime. 

In 1915, one of the worst years for hail damage in the state's 
history, the loss was estimated a t  $8,450,000, which is greater than 
the damage done by tornadoes over a period of 16 years. In 1928, 
which seems to have been the worst year so far for hail damage, 
losses were estimated a t  $12,400,000. In June of that year two hail- 
storms, both in the western part of the state, caused losses estimated 
a t  $3,000,000 each. 

Sunshine and Cloudiness 
The sunshine of Kansas is one of its greatest assets; but in drought 

periods it may also be a serious liability. Normally, however, prac- 
ticalIy no other part of the country with as much rain during the 
growing season is a t  the same time favored with as high a percentage 
of possible sunshine, which together make an excellent combination 
for the rapid growth of crops. 

July and August are the sunniest months, with recorded averages 
a t  Weather Bureau stations (where records are kept automatically) 
that range from 73 to 82 percent of the possible amount. The least 
sunshine of the year occurs in December and January, when the 
averages range as low as 50 to 60 percent of possible amounts. None 
of the fully equipped Weather Bureau stations has an average of less 
than 142 clear days annually nor more than 106 cloudy days. At 
Dodge City, which is representative of the western part of the state,
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there is an average of but 65 cloudy days per year. For Kansas as a whole,
the average annual number of clear days is 186, partly cloudy 100, and
cloudy 79.
August 12, 1941.

                        -S. D. F.
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