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LETTER OF TRANSMITTAL.

Hox. N. E. Kexnarr, Governor.

Sir: In compliance with the requirements of the law, I have the
honor to submit herewith the thirty-first annual report of the
Iowa Weather and Crop Service for the year 1920.

Cuarres D. Reen, Director.

Des Moines, Towa, January 20, 1921.



HISTORICAL.

The lowa Weather and Crop Service was established by an Act
passed by the Twenty-third General Assembly, and approved by the
Governor April 25, 1890.

The object of the Service is to co-operate with the U. S. Weather
Bureau in collecting crop statistics and meteorological data, and
more widely disseminate the weather forecasts and storm and frost
warnings for the producers and shippers of perishable products,
and to promote general knowledge of meteorological science and
the climatology of the State.

In accordance with the Act, on the recommendation of the di-
rectors of the State Agricultural Society, J. R. Sage was duly
commissioned as director by Governor Boies on June 3, 1890, and
General Greeley, then Chicf Signal Officer, U. 5. Army, detailed
Dr. George M, Chappel to serve as assistant director of the State
Service. Mr. J. R. Sage resigned as director December 31, 1907,
and Dr. George M. Chappel was commissioned on January 1, 1908,
as director, and served in that capacity until March 31, 1918, when
he resigned and was succeeded by Charles D. Reed. Toward the
close of the year, 1919, co-operation in estimating acreage and pro-
duction of crops was begun with the U. S. Bureau of Crop Esti-
mates of which Mr. Frank S. Pinney is Agricultural Statistician for
Towa,
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ANNUAL REPORT, 1920,

For convenient reference and comparison with past and future
years, this report contains the summaries of the weekly, monthly
and annual bulletins of the Towa Weather and Crop Service in co-
operation with the U. S. Weather Bureau and the United States
Burcau of Crop Estimates for the year 1920.

The regular meteorological, climatological and crop statistical
work was maintained efficiently, though the general condition of
unrest and post bellum adjustment among the people caused more
than usual difficulty in maintaining the list of co-operative obser-
vers and crop reporters.

Publications were distributed as follows: Monthly Climatologi-
cal Data, about 17,000 copies; Weekly Weather-Crop Bulletins,
about 15,000; Daily Weather Forecast Cards, to 1,607 addresses;
and five hundred copies of the monthly reports are distributed each
month through the United States Department of Agriculture
Weather Bureau to scientific institutions and libraries in this and
foreign countries. In co-operation with the U. S. Bureau of Crop
Estimates about 30,000 copies of special monthly crop bulletins

were issued.

Daily weather forecasts were distributed by telegraph at the ex-
pense of the U. S. Weather Bureau to 73 towns., From these
towns the forecasts are made available-by free telephone to 39,042
rural subscribers, and 132,541 town subscribers. Much attention
was given to accuracy and promptness in the transmission of fore-
casts by telegraph and telephone.

Frost warnings are sent when necessary during the fruit bloom-
ing season to all orchardists in the State prepared to use orchard
heaters and who make application in advance for the service,

Increased transportation by automobile and motor truck has
created a great demand for information as to the condition of roads,
From April st to September 30th, daily rainfall reports are tele-
graphed at the expense of the U. S. Weather Bureau from 26
Towa towns to the central station at Des Moines. Many local and
long-distance calls are answered as to desirable detours to avoid wet
areas. A special Highway Weather Service was maintained part
of the year by the U. S. Weather Bureau Offices in Charles City,
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Davenport, Dubuque, Des Moines and Sioux City. This proved
very popular, but can not be conducted satisfactorily without more
funds.

CLIMATOLOGY OF THE YEAR, 1920.

The mean temperature, 48.2°, is 0.8° above normal. February,
March, June, September, October, November and December were
above normal; the other months helow. The highest temperature
recorded was 102°, at Clarinda, on July 23. The lowest was —26°,
at Elkader, on January 4, and at Inwood on December 24. The
annual variation in temperature within the State was 128°. The
total precipitation averaged 31.75 inches, or 0.22 inch below normal.

Spring work was very backward, particularly in the southern dis-
tricts. Fruit blooms were beneficially retarded.

The mid-summer was cool and pleasant for human beings and
animals and favorable for cool weather crops such as potatoes, but
unfavorable for maturing corn. However, abnormally warm, dry
weather September 10th-28th and through most of October matured
the largest corn crop of record in Iowa, both in yield per acre,
which was 46.0 bushels, and in total production which amounted
to 473,800,000 bushels. It is unusual that a record breaking corn
crop and a large potato crop are raised in the same year, In fact,
all crops raised in the State were bountiful except spring wheat,
which was nearly a failure,

Burometer (reduced fo sea l¢vel). The average pressure of the atmos-
phere for the year was 30.03 inches. The highest pressure was 30.87 inches.
al Sloux City, on January 24, The lowest pressure was 29.00 inches, at
Dubuque, on December 13. The range for the State was 1.87 inches.

Temperature. The mean temperature for the State was 48.2¢ or 0.8°
nbove normal. The highest annual mean was 52.3°, at Keokuk, Lee County.
The lowest annual mean was 44.8° In Clayton County near Postville.
Tho highest temperature reported was 102, at Clarinda on July 23. The
lowest temperature reported was -26° at Elkader, Clayton County, on Jan-

uary 4, and at Inwood, Lyon County on December 13. The range for the
State was 128°,

Precipitation. The average amount of rainfall and melted snow for the
year was 31.75 inches, or 0,22 ineh less than the normal, and 5.01 inches
less than the average for 1919. The greatest amount at any station was
44.00 fnches, at Humboldt, Humboldt County, and the least amount was
20,956 Inches, at Cedar Raplds, Linn County. The greatest monthly pre-
cipitation was 8.62 inches at Britt, Hancock County, in August. The least
#mount was a trace, at Denison, Crawford County, in January. The great-
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amount in any 24 consecutive hours was 4.17 inches at Humboldt, on
gust 20. Measurable precipitation occurred on an average of 88 days,
ays less than in 1919 and 3 days more than normal.

inowfall. The average amount of snowfall was 217 inches. The
atest amount reported from any station was 49.3 inches at Northwood,
rth County, and the least amount was 6.5 inches at Murray, Clarke
mty., The greatest monthly snowfall was 193 inches at Northwood,
rth County, in December.

Vind. The prevailing direction of the wind was from the northwest.
e highest velocity reported was 72 miles an hour from the southwest
Sioux City, Woodbury County, on June 8.

junghinc and Cloudiness. The average number of clear days was 167;
“ly cloudy, 93; cloudy, 106; as against 169 clear; 94 partly cloudy, and
cloudy days in 1919. The average percentage of the possible amount
sunshine was 56 or about 5 per cent less than the normal.

MONTHLY SUMMARIES.
JANUARY.

for the State as a whole, the January temperature was below normal,
yugh the deficiency was neither uniform nor general. Over a consider-
le area adjoining the Missouri River the temperature was above normal,
d in the extreme southwest and extreme west-central portions the excess
iounted to nearly 4 degrees. Eastward from this area the temperature
idually became colder and over the northeastern portion, along the Mis-
sippi River, there was a deficiency of nearly 5 degrees. There were no
otracted cold periods or very severe weather, neither was there any
Id weather, except for short intervals. The usual January thaw was
sent and as a result the snow cover remained during the entire month
er about 75 per cent of the State, but at the close of the month bare
pund was general over the southern tier of counties and along the Mis-
uri River.

Stock were able to graze in corn fields during the greater portion of
e month and favorable weather conditions permitted the usual farm
yrk, but marketing of grain was hindered by a shortage of railroad
rs.

Precipitation was deflelent over the entire State, except a small area
er the extreme north-central portion, and the average for the State,
[2 inch, was with three exceptions the least for January in the past 31
ars. Practically the entire amount fell in the form of snow or sleet
it there was less drifting than usual and railroad traffic was hindered
it little.

The snow cover was favorable for winter grain and it is thought that
i1eat and rye were uninjured at the end of the month except over a small
ea in the extreme southeastern portion. An unusually large crop of
# of fine quality was harvested.
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Pressure. The mean pressure (reduced to sea level) for the Stale was
20,26 inches, The highest recorded was 30.87 inches, at Sioux City on
the 24th, and the lowest was 29.61 inches at Des Moines on the 16th.
The monthly range was 1.26 inches.

Temperature. The mean temperature for the State, as shown by the
records of 99 stations, was 16.7°, or 1.2° lower than the normal. B¥
divisions, three tiers of counties to the division, the means were as
follows: Northern, 13.1°, or 1,5° lower than the normal; Central, 16.2°,
or 2.0° lower than the normal; Southern 20.8°, or 0.17 lower than the
normal. The highest monthly mean was 23.9°, at Glenwood and Thurman,
and the lowest monthly mean was 10.0° at Charles City. The highest
temperature reported was 58° at Thurman on the 29th, and the lowest
was -26° at Elkader on the 4th. The temperature range for the State
was B4°.

Humidity. The average relative humidity for the State at 7 a. m. was
86 per cent and at 7 p. m., 77 per cent. The mean for the month was
82 per cent, which i8 just normal. The highest mean was 88 per cent at
Charles City, and the lowest, 72 per cent, at Keokuk.

Precipitation. The average precipitation for the State, as shown by the
records of 106 stations, was 0.42 inch, or 0.63 inch less than normal. By
divislons the averages were as follows: Northern, 0.46 inch, or 0.38 inch
less than the nmormal; Central, 0.41 inch, or 0.70 inch less than the nor-
mal: Southern, 0.40 inch, or 0.79 inch less than the normal, The greatest
amount, 1.05 inches, oceurred at Northwood, and the least, a trace at
Denlson. The greatest amount in any 24 consecutive hours, 0.64 inch,
oceurred at Oskaloosa on the 24th.

Snow. The average snowfall for the State was 4.6 inches, or 2.3 inches
below the normal. The greatest amount, 12.7 inches occurred at Forest
City, and the least, a trace at Denison.

Wind, The prevailing direction of the wind was from the northwest.
The highest veloeity reported from a regular Weather Bureau Station
was at the rate of 56 miles per hour from the northwest, at Sioux City,
on the 20th, 3

Sunshine and Cloudiness.* The average percentage of the possible
amount of sunshine was 47, or 3 per cent lower than the normal. The
percentage of the possible amount at the several regular Weather Bureau
Stations was as follows: Charles City, 40; Davenport, 54; Des Moines, 46;
Dubugque, 55; Keokuk, 51; Sioux City, 35; Omaha, Neb., 40. Clear days
average 12, partly cloudy 8, and cloudy 11.

Miscellaneous Phenomena. Fog, dense: 6th, Oth, 15th, 16th, 20th,
224, 25th, and 31st. Glaze: 15th. Halos, lunar: 1st, 2d, 7th, 11th, 22d, 26th,
28th. Halos, solar: Sth, 22d, 26th, 28th. Sleet: 6th, 15th, 16th, 22d, 23d.
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FEBRUARY.

While the temperature averaged slightly above the normal during
February there were no protracted warm spells and for the most parf
the month was uniformly cold. Zero weather was experienced through-
out the State but over the southeastern portion zero, or below, was
reached on but a single day. Another feature was the low maxima over
the State. While the maximum for the State was 50° in the extreme
southeastern portion, outside of a few southern countles, the maxima
were well under 50°, The excess in temperature was pronounced in some
of the southwestern counties and it gradually became less to the north-
east until a defielency was shown at a single station, Dubugue. An ab-
normal rise in temperature occurred on the 16th, from considerably
below zero over most of the State in the morning, to well above 40° in

the afternoon, making a range for the day more than 60° at a number of
stations.

Precipitation was deficient, the average amount for the State heing
less than half the normal and the average for each division was prac-
tically the same. Only a few stations in each division reported a slight
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epxcess. Most of the precipitation was in the form of snow or sleet.
Glaze covered a large portion of the southern and central div.sions on
the 3d and 20th making travel on foot difficult and dangerous.

The month was free from severe storms, the smow that fell drifted
less than usual, and at no time during the month was traffic impeded
by snow blockades, The snow cover remained on the ground over most
of the northern half of the State throughout the month, bul over the
southern half it began to disappear early in the month and eorn husking
and grazing were possible generally as the month advanced. During the
most severe weather considerable areas were without snow cover in
the southern division and wheat i{s thought to have suffered materially.
The roads were better than usual for this season of the year.

Pressure. The mean pressure (reduced to sea level) for the State was
30.15 inches. The highest recorded was 30.74 inches, at Dubuque, on the
3d, and the lowest was 29.48, at Charles City and Dubuque, on the 1T7th.
The monthly range was 1.26 inches.

Temperature. The mean temperature for the State, as shown by the

records of 103 stations, was 24.0°, or 3.5° higher than the normal. By
divisions, three tiers of counties to the division, the means were as fol-
lows: Northern, 20.8°, or 3.7* higher than the normal; Central, 23.7°, or
4.0° higher than the normal; Southern, 27.4°, or 3.8° higher than the
normal. The highest monthly mean was 30.2°, at Clarinda, and the lowest
monthly mean was 18.2¢°, at Postville. The highest temperature reported
was 69°, at Keokuk on the 22d, the lowest was —22°, at Elkader, on the
16th. The temperature range for the State was 81°,

Humidity. The average relative humidity for the State at 7 a. m. was
86 per cent, and at 7 p. m. it was 76 per cent. The mean for the month
was 81 per cent, or 1 per cent higher than the normal. The highest month-
ly mean was 88 per cent, at Charles City, and the least was 72 per cent,
at Keokul.

Precipitation. The average precipitation for the State, as shown by
the records of 108 stations, was 0.56 inch, or 0.59 inch less than the normal.
By divisions, the averages were as follows: Northern, 0.52 inch, or 0.39
inch less than the nmormal; Central, 0.57 inch, or 0.63 inch less than the
normal; Southern, 0.58 inch, or 0.77 inch less than the normal. The
greatest amount, 1.76 inches, occurred at Lacona, and the least, 0.04 inch,
at Mason City. The greatest amount in any 24 consecutive hours, 0.75
inch, oceurred at Earlham, on the 4th, and Little Sioux, on the 5th,

Bnow. The average snowfall for the State was 4.1 inches, or 3.3 inches
less than the normal. The greatest amount, 12.5 inches, occurred at West
Bend, and the least, a trace, at Burlington, Corning, Lamoni and Mt.
Pleasant.

Wind. The prevailing direction of the wind was from the northwest.
The highest velocity reported from a regular Weather Bureau Station was
42 miles an hour from the northwest at Sioux City on the 13th.
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Bunshine and Cloudiness. The average per cent of the possible amount
of sunshine was 39, or about 17 per cent less than the normal. The per
cent of the possible amount at the regular Weather Burean stations was
as follows: Charles City, 28; Davenport, 45; Des Moines, 43; Dubugque,
43: Keokuk, 48; Sioux City, 29; Omaha, Neb. 34.

Miscellaneous Phenomena. Fog: 1st, 2d, 3d, 6th, Tth, 8th, 13th, 20th, 21st,
22d. Halos, lunar: 11th, 12th, 27th. Halos, solar; 12th, 20th. Parhelia:
14th. Sleet: 3d, 4th, 5th, 8th, 9th, 1Tth, 20th, 21st, 22d. Zodiaeal light:
16th, 18th.

COMPARATIVE DATA FOR THE STATE—FERRUARY.
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. THE WINTER OF 1819-20.

The mean temperature for the three winter months was 18.6%, which is
2.2¢ below the normal for the State, and 9.6° lower than the mean for
1918-1919, which is the warmest of the 30 winters of record, The highest
temperature reported was 59° at Keokuk, Lee County, on February 22d.
The lowest temperature reported was 36° below zero at Thurman, Fre-
mont County, on December 10th.

The average monthly precipitation for the State was 051 inch, and the
average total precipitation was 1.52 inches, or 190 inches less than the
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winter normal, and the least amount recorded since Stale-wide records
have been kept. The least amount recorded in any previous winter was
1.65 inches in the winter of 1898-1895. The precipitation was almost en-
tirely in the form of snow and the greater portion of the State was con-
tinuously snow ecovered throughout the winter, The average tolal snow-
fall, unmelted, was 145 inches, or 6.0 Inches less than the normal and
2.4 Inches less than the average for the winter of 1918-1919,

The total number of days with .01 fuch or more of precipitation was
13, or b less than the average for the winter of 1918-1919, The average
number of clenr days was 32, partly cloudy 21, cloudy 38, as compared
with 40 clear, 18 partly cloudy, 22 cloudy days during the winter of
1918-1919,

MARCH.

March was warm, wet and windy. The month opened with the temper-
alure above normal but this was followed by a cold spell that continued
from the 4th to the Tth, inelusive, and during this period temperatures
of zero, or lower, were recorded throughout the State. The rest of the
month was warm but an occasional day with the temperature below
normal. The ground thawed rapidly after the firet week and by the end
of the third week the frost was generally outl of the ground.

For the state as o whole, this was the wettest March of record. Only
n small area in the southwestern’ portion had a deficlency. The distribu-
tion both as to time and amount was uniform, and except a few points in
the northwestern portion, the precipitation was mostly rain. The heavics
amounts were recorded in the south-central portion,

The snow cover remained on the ground over the northern portion until
ghout the middle of the second week and over a large portion of the
northern section the ground was continuously snow covered since the
last week In November. As a result of this heavy snow blanket some
stations reported that there was no frost in the ground during the entire
winter. The snow that occurred later in the month remained on the
ground for only short periods.

Stormy weather was the outstanding feature, due to the passage of
an unusual number of energetic general storm centers through, or near
the boundaries of the State. The highest wind velocity and lowest ba-
rometer reading ever recorded in the State In March oceurred at Sioux
City, and the total wind movement was high for the entire State. Much
damnge resulted from the wind which in many cases blew in violent gusts,
Many barns, wind mills, silos and telephone poles were blown down and
in the cities many plate glass windows were broken. The greatest damage
from the wind oecurred in the northeast portion where the property loss
was between $76,000 and $100,000. (See page 33).

Conditions were not favorable for farm work over most of the State,
being too wet, but at the close of the month some progress had been
made and considerable seeding of small grain had been accomplished.
TRounds were muddy and in poor condition the greater portion of the month.
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Pressure. The mean pressure (reduced to sea level) for the State was
20.87 inches. The highest recorded was 30.60 inches, at Sioux City and
Omaha, Neb., on the 6th; and the lowest was 28.85 inches, the lowest of
record for the State for March, at Sioux City, on the 15th, The monthly
range was L75 inches,

Temperature. The mean temperature for the State, as shown by the
records of 100 stations, was 38.0°, 4.7° higher than the normal, By di-
visions, three tiers of countles to the division, the means were as follows:
Northern, 34.5%, or 4.0° higher than the normal; Central, 38.6°, or 5.0°
higher than the normal; Southern, 41.0°, or 5.1° higher than the normal.
The highest monthly mean was 42.8°, at Clarinda, and the lowest monihly
mean was 32.0°, at Northwood and Rock Rapids. The highest temperature
reported was 80¢, at Little Sioux and Onawa, on the 31st. The lowest
temperature reported was —21°, at Inwood on the 5th. The temperature
range for the State was 101°,

Humidity. The average relative humidity for the State at 7 a. m, was
79 per cent, and at 7 p. m. it was 65 per cent. The mean for the month
was 72 per cent, or about 2 per cent lower than the normal. The highest
monthly mean was 80 per cent, at Charles City, and the lowest was 64
per cent, at Keokuk.

Preeipitation. The average precipitation for the State, as shown by
the records of 104 stations, was 3.02 inches, or 1.26 Inches more than
the normal. By divislons the averages were as follows: Northern, 2.81
inches, or 1.28 inches more than the normal; Central, 2.79% Inches, or 0.92
inch more than the normal; Southern, 3.46 Inches, or 1.64 Inches more
than the normal. The greatest amount, 5.70 inches, occurred at Albia,
and the least, 0.47 inch, at Omaha, Neb. The greatest amount In any 24
consecutive hours, 2,50 Inches, occurred at Keosauqua, on the 24th-26th
and at Lamoni on the 25th,

Snow. The average snowfall for the State was 2.4 inches, or 2.9 inches
less than the normal, The greatest amount, 16.2 inches, occurred at Rock
Rapids. Four stations reported no snow, and 24 stations reported only a
trace.

Wind. The prevailing direction of the wind was from the southwest.
The highest veloclty reported from a regular Weather Bureau Statlon was
at the rate of 66 miles pet hour from the west, the highest of record for
the month of March, at S8ioux City, on the 16th.

Bunshine and Cloudiness. The average per cent of the possible amount
of sunshine was 60, or about 2 per cent higher than the normal. The per
cent of the possible amount at the regular Weather Bureau Stations was
as follows: Charles City, §8; Davenport, 60; Des Moines, 64; Dubuque,
65; Keokuk, 59; Sfoux City, 59; Omaha, Neb., 61.

Miscellaneous Phenomena, Aurora: 4th, 5th, 22d, 23d. (See page 33.)
Birds: (migration of) Bedford, blue birds on the 10th; Boone, robins and
blue birds on the 12th, ducks flying north on the 19th; Corydon, robins on
the 19th; Earlbam, robins on the 1st, blue birds on the 11th, wild geesc,
ducks and black birds on the 13th, meadow larks on the 20th; Elkader,
robins on the 16th; Jefferson, robins on the 8th; Mllford, robins and
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meadow larks on the 18th, blue birds and red wing black birds 22d; Nora
Springs, robins on the 22d; Oskaloosa, robins and blue birds on the 14th
and 15th; Pocahontas, robins on the 9ith; Postville, robins on the 14th;
Itock Rapids, robins on the 13th; Whitten, robins on the 2d. Dust: (red)
15th, 18th. (See page 33.) Fog: 1st, 10th, 1ith, 21st, 25th. Hail: 2d,
14th, 18th, 23d, 24th, 28th, 31st. Halos, lunar: 5th, 18th, 28th, 29th.
Halos, solar: 4th, 5th, 6th, Tth, 8th, 10th, 13th, 14th, 17th, 19th, 21st, 25th,
28th. Thunderstorms: 11th, 14th, 17th, 18th, 22d, 24th, 25th, 27th, 28th,
20th, 31st. Sleet: 3d, 4th, 6th, 11th, 12th, 18th, 19th, 22d. Winds: (high)
2d, 4th, 12th, 14th, 15th, 16th, 17th, 18th, 22d, 23d, 25th, 27th, 28th, 29th,
31st.

Rivers. The interior rivers were frozen until toward the middle of the
month a general break up occurring from the 12th to the 16th. Mod-
erately high stages prevailed after the breakup but the flood stage was not
reached except on the Des Moines below Tracy to some distance below
Ottumwa, due to the formation of ice gorges. Heavy rains in the lower
Des Moines watershed on March 24-25 caused flood stages from below
Tracy to the mouth. At Ottumwa a crest stage of 12.3 feet, 2.3 feat above
flood stage, oceurred on the 26th. The Mississippi River was frozen until
a break started on the 11th and by the 19th the ice had almost disap-
peared. During the first part the stages of this river were moderate but
after the break occurred rising stages prevailed and by the end of the
month the worst flood of record, so early in the season was approaching.
Nearly stationary, but maderate stages prevailed on the Missouri the first
of the month but during the last half there were rapid fluctuations with
high stages for the season.

—
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COMPARATIVE DATA FOR THE STATE—MARCH,
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APRIL.

The month was cold and wet. Since 1880 there has been but one colder
April and only four have had greater precipitation. The maximum tem-
perature, 78° is the lowest record and the minimum, 1°, is within 1° of
the record for April. Killing frosts or freezing temperatures occurred
on & large number of days over most of the State and on the 28th freez-
ing temperatures were general but owing to the backward season there
was practically no damage from frost. At points in the southern portion
of the State the lowest April temperature ever recorded occurred on the
5th. =

Precipitation was much above normal over the entire State except a
few small areas. An unusual feature was a heavy fall of gnow on the 3d
and 4th, over most of the southern third of the State. The snow drifted
badly and it was the worst storm of the winter in that part of the State,
Trains were much delayed. Sleet occurred on a large number of days
but the storm that occurred on the 11th was the most damaging. Tele-
phone companies were the chief sufferers and the storm appeared to be



16 ANNUAL REPORT OF THE

the worst westward from Adair County to the Missouri River. Between
Atlantie and Adair 215 telephone poles were reported down.

On the 19th between 3 and 4 p. m. an unusual downpour of rain in the
vicinity of Leighton about 10 miles northwest of Oskaloosa raised the
Skunk River 4.5 feet in 24 hours washed out 300 feet of the C. R. L. & P.
R. R. track northwest of Evans station, washed fields clean of recently
plowed soil and eroded deep ditches where none had been before. The
rain did not fall in ordinary drops but more like the discharge from a
hose. Thunder and lightning were absent. Darkness at Oskaloosa was
such from 3 to 3:15 p. m. that persons distant 100 feet could not be recog-
nized and artificial lights were used in stores and on automobiles. The
darkness was not like that of an ordinary storm cloud but more like the
advance of evening. Soon after 3:15 p. m. the clouds lifted from the
northwest and in 10 minutes daylight was normal. The rainfall at Oska-
loosa was light. Hall fell at Leighton.

The month was unfavorable from an agricultural standpoint, being too
cold for plant growth ‘and too wet for plowing and seeding. The rtain
was especially heavy on the 18th and 19th, and amounted to considerably
more than an inch over most of the State. During the reat of the month
fields were very muddy and farm work was practically at a standstill. The
oat acreage was greatly reduced on account of the protracted unfavorable
conditions at seeding time and this was particularly the case in the south-
ern portion of the State. No corn had been planted at the close of the
month. The cold weather beneficially retarded fruit buds which at the
close of the month had barely begun to swell and no foliage had appeared.

Unusual, complex optical phenomena were observed at Miller's Bay,
West Okoboji Lake on April 8.

Pressure. The mean pressure, (reduced to sea level), for the State was
29.85 Inches. The highest recorded was 30.28 inches, at Dubuque on the
24th, and the lowest was 29,17 inches at Davenport and Dubugue on the
1st. The monthly range was 1.11 inches.

Temperature. The mean temperature for the State, as shown by the
records of 108 stations, was 42.4°, or 6.3° lower than the normal. By di-
vislons, three tiers of counties to the division, the means were as follows:
Northern, 40.3°, or 6.4° lower than the normal; Central, 42.8°, or 6.1°
lower than the normal; Southern, 44.1°, or 6.5° lower than the normal.
The highest monthly mean was 46.8° at Centerville, and the lowest was
87.4°, at Estherville. The highest temperature reported was 78°, at
Afton, Clinton, Keokuk and Olin, on the 21st, and the lowest was 2° at
Bedford and Thurman on the 5th, The temperature range for the state
was 76°.

Humidity. The average relative humidity for the State at 7 a. m. was
80 per cent, and at 7 p. m. it was 61 per cent. The mean for the month
wns 70 per cent, or 4 per cent above the normal. The highest monthly
mean ‘was 74 per cent at Sioux City, and the lowest was 66 per cent, at
Dubugque.

S
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Precipitation. The average precipitation for the State, as shown by
the records of 107 statioms, was 4.59 inches, or 1.73 inches more than
normal. By divisions the averages were as follows: Northern, 4.26 inches,
or 1.58 inches more than the normal; Central, 4.49 inches, or 1.63 inches
more than the normal; Southern, 5.02 inches, or 1.97 inches more than
the normal. The greatest amount, 7.23 inches, occurred at Qakland, and
the least, 1.93 inches, occurred at Forest City. The greatest amount in
any 24 consecutive hours, 3.34 inches, occurred at Pella, on the 19th.

8now. The average snowfall for the State was 2.0 inches, or 0.2 inch
more than the normal. The averages by divisions were: Northern, 0.9
inch: Central, 0.6 inch; Southern, 4.6 inches. The greatest amount, 12.00
inches, occurred at Bloomfield.

Wind. The prevailing direction of the wind was from the northwest,
The highest velocity reported from a regular Weather Bureau Station was
at the rate of 44 miles an hour from the north at Sioux City on the 1st,

Sunshine and Cloudiness. The average per cefit of the possible amount
of sunshine was 45, or about 15 per cent below normal. The per cent of
the possible amount at the regular Weather Bureau Stations was as fol-
lows: Charles City, 36; Davenport, 44; Des Moines, 47; Dubugue, 57;
Keokuk, 47; Sioux City, 43; Omaha, Neb,, 456. Clear days averaged §;
partly cloudy, 9; cloudy, 13.

Miscellaneous Phenomena. Aurora: 14th. Birds, migration of: Earl-
ham, mockingbirds and wrens, 28th. Fog: 20th. Hail, 1st, 4th, 11th,
14th, 15th, 1Tth, 18th, 20th, 21st, 28th. Halo, lunar or solar: 4th, 6th,
8th, 9th, 15th, 24th, 29th. Sleet: 1lst, 2d, 8d, 11th, 17th, 19th, 20th, 21st,
26th, 29th, 30th. Thunderstorms, 1st, 10th, 11th, 12th, 14th, 15th, 16th,
17th, 18th, 19th, 20th, 21st, 22d, 26th, 20th, 30th. Tornado: 1st.
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COMPARATIVE DATA FOR THE STATE—APRIL.
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Rivers—The Interior rivers did not reach flood stage, except the Des
Moines from Ottumwa to the Mississlppl. Very little damage resulted.
The Missouri was high for the season during much of the montk but the
flood siage was not reached except for a very brief period on the 5th and
6th from Omaha southward. On the Mississippi one of the worst floods
of record occurred. The following are the flood stages at stations on the
Mississippl River and the stage reached during the April flood: Lansing
flood stage 18.0 feet, highest stage reached 17.2 feet; Dubugque, flood stage
18.0 feet, highest stage reached 21.0 feet; Clinton, flood stage 16.0 feet,
highest stage reached 19.0 feet; Le Claire, flood stage 10.0 feet highest
stage reached 13.4 feet; Davenport, flood stage 15.0 feet, highest stage
reached 17.1 feet; Muscatine, flood stage 16.0 feet, highest stage reached
17.7 feet; Keokuk, flood stage 14.0 feet, highest stage reached 16.8 feet.
The damage was reduced to a minimum by timely warnings. At Keokuk
the damage was negligible, being principally inconvenience to railroads.
A broken levee that protected Muscatine Island caused the inundation of
about 28,000 acres of truck land. A complete report of the flood at Du-
buque, where it was especially severe, Is published below.
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FLOOD OF MARCH-APRIL, 1920, DUBUQUE, 10WA DISTRICT.
By James H. Seevcer, METEOROLOGIST.
Weather Bureau Office, Dubuque, lowa, May 25, 1920,

This Mississippi River flood was the worst in this district sinee 1888,
and has been exceeded in the last 50 years only by the floods of June,
1880, and May, 1888, It was the earliest spring flood of such magnitude
of which there is any record in this section. For rapidity of rise, it is
comparable, only with the flood of June, 1880, The total rise in each
of these two floods continued over a period of more than two weeks, and
was between 13 and 14 feet, but slightly greater in 1820,

In the flood of June, 1880, the period of maximum rise was 6.0 feet
in three days during the first half of the 15-day period, while in the flood
of 1920 the period of maximum rise was also 6.0 feet in three days, but
occurred during the last half of the 15-day period. There is no previous
record of such & rise as occurred in 1920 during the week Immediately
preceding the peak of the flood.

Most of the flood waters came from the headquariers of the Mississippl.
The Wisconsin River was above flood stage during the same period, a
maximum stage of 15 feet being recorded at Portage on March 31, This
flood added about 1.6 feet to the peak of the Mississlppl River flood be-
tween Dubuque and Pr. du Chien. Heavy and general rains on April 1
alvo ndded 0.5 or 0.6 feet to the peak hetween Pr. du Chien and La Crosse.
With these exceptions the flood waters came wholly from the region north
of La Crosse.

The following table shows the progress of the flood In the Dubuque

river distriet:
Lansing, Pr.duChien, Dubuque, Poriage

March 8.0 7.2 71 10.0
il g 8.3 74 74 0.8

- RO 79 8.2 95

¥ 94 85 BT 0.8

- 9.7 9.9 88 10.2

» 10.2 9.8 105 1.1

" 10.7 10.2 11.0 126

- 113 10.8 114 14.0

s 125 1.9 11.8 M8

" TR TR

15.1 15.4

A'E“ 16.2 17.2 15.8 4.5
" 16.9 18.7 18.0 4.2

" 172 19.6 19.5 13.7

“ 17.2 19.6 20.6 13.0

e 16.9 16.1 209 124

- 16.5 18.7 21.0 121
18.0 207 116

Flood stage at Lansing, Pr. du Chien, and Dubuque iz 18.0 feet, and
at Portage 14.0 feet.

particu - 0, wers
lars the floods of June, 1880, and March April, 1920,
m::.u nz;omublo. The cause in 1880 was exceedingly heavy rains early in
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June over the headwaters of both the Mississippi and Wisconsin rivers
The cause In 1920 iz proLably indicated by the following paragraph from
the National Snow and Iee Builetin, Minnesota report, March 23, 1920:
“Latter part of week abnormally warm and snow disappearing rapidly.”

Warm wealther, the disappearance of snow in northern Minnesota, and
the appearance of the flood at St, Paul were almost simultaneous. From
Pr. du Chien to La Crosse the flood peak in 1880 was much higher than

in 1920, but at Dubuqgue it was only 0.7 of a foot higher. The following
table illusirates the difference:

La Crosse, Lansing, Pr.du Chien, Dubugue

Peak; June, 1880............ 18.2 21.6 219
Peak, Mar.-Apr,, 1920....... 14.2 17.2 19.6 21.0
Difference. ........... 2.0 ves 1.9 0.7

WarNiNGs—On Monday, March 29, nine days before the peak of the
flood reached Dubuque, flood warnings were issued for the entire district
from the vieinity of Dubuque, to immediately below La Crosse. On this
date stage of water was 11.5 feet at Dubuque, 10.8 feet at Pr, du Chien, and
11.3 feet at Lansing, Warnings were generally heeded, and movable prop-
erty, such as cord wood in large quantities, live stock, farm machinery,
ete, was removed from the islands and lowlands of the Mississippi
throughout the section.

Later in the week when it became certain (hat a flood of great magni-
tude was approaching whatever could be done to prevent damage was done,
Upon advice from this office some of the factories raised machinery to
higher levels and a number of firms within the wholesale district of Du-
bugue removed their stocks from cellars and hasements.

‘This office was able to render valuable service over more than a 10-day
perfod. Information was given daily over the telephone to several hun-
dred people. On Sunday, April 4, the office was open from 6 a, m. until
10 p. m, and the telephone was in use every moment of the time. We
were able to advise many families not to move and many husiness houses
not to move stocks or machinery after ascertaining how many inches more
of a rise they could stand. On this date a northeasterly gale added to
the difficulties of the railroads on the west bank of the Mississippl. After
that date winds were generally more favorable, f

Tue Froon Arouxn Dusuque—The Seippel Lumber Company's plant at
the extreme south end of the city, was badly flooded and lumber was saved
only with difficulty. The Standard Oil plant in the same section also
suffered some damage, The Jackson Vinegar Company, Schroeder-Kleine
Company, Western Grocery Company, Ernsdorf Iron Company, Interna-
tional Harvester Company, Becker-Hazelton Company, and other firms in
the lower end of town experienced flooded basements, nécessitating the
removal of stocks of merchandise.

For over a week the ratlroads fought the flood, and scores of earloads
of material were used in building temporary dikes to keep the water
from undermining the tfacks. The same was true of the ice companies
along the river bank, whose ice houses were threatened. While serious
delays resulted, railroad traflc was not completely suspended, as trains
ran through the water or detoured.
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Water covered the tracks in front of the Illinois Central R. R. depot,
and below the depot employees performed their duties in water half way
to their knees or higher. The Mulgrew Ice and Coal plant east of the
linois Central R. R. depot was deep in water and could not be used
for about 10 days. Water covered half of Jones street as far west as
the railroad tracks, and the buildings at the foot of Jones street were
completely surrounded. The pressure from below forced up the conerete
cellar floor of the lowa 0il Company's building. The road on the south
side of the harbor was a foot under water, and on the north side of the
harbor all buildings of the Dubuque Boat & Boiler works were flooded
above the first floor, necessitating the raising of machinery. The road
immediately south and east of the C., M. & 5t. P. R. R. depot was flooded.
East of Washington street for practically the entire length sewers
backed up and flooded the basements of scores of homes, The packing
house region near the foot of 17th street was flooded, and partial suspen-
gion of business resulted. Water covered streets around the Metz Manu-
facturing Company’s plant, but did not run over the curb. At Eagle Point
the Pumping Station, the yards of the Dubugue Lumber Company, and
the Bathing Beach Buildings were badly flooded. The water was several
inches above the floor of Bathing Beaech buildings. The road beyond the
Eagle Point High Bridge was closed during the period of the flood, and a
large amount of work had to be done to save it.

Sramistics oF Mongy Loss By Froon or Missiesieer Riviek,
Dusvgue River Disteicr, Areir, 1920,

Tangible property that can only be restored by the outlay of

cash, either to clean it up and to put in serviceable eondi-

tion, or to restore the property where the loss was total. This

item includes loss to buildings, Iactories, highways, bridges,

ete. Total about .....t 70,000.00
Loes to railroads, chiefly expenditures in saving track or other

property, BDOUL .uiv i ediitineenvisbsvns s sanvaasssaes  18,000,00
Loss of crops that were housed, about............ovvuvenvens.  1,000,00
Loss of prospective c¢rops, chiefly strawberries, about...., VL 500.00
Loss of live stock and other movable property, about.......... 5.000.00
Loss due to suspension of business, including wages of em-

pluyets,; abHRY- oo rild s A A NI S e e 500,00

Total loss, approximately ......ieeivevsnesasnainssessss . $100,000.00

M value of pro y saved by warnings, as reported to this
z;;; pmms,oooou

MAY.

For the State as a whole the temperature averaged slightly below the
normal, the deficiency being uniform over each division, though several
stations in each division showed an excess. Except a warm period from
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the Tth to the 11th, the first 20 days were below the normal. Frost was
general throughout the State on the 14th, with the temperature freezing
or below over a large area but owing to the backward season very little
damage resulted. After the 20th a warm period set in and all vegetation
made rapid growth.

The precipitation was below normal over each division, the deficiency
being slightly more than an inch in the northern division and nearly
one and one-half inches in the ecentral division. Most of the rainfall
oceurred as heavy downpours in three principal periods, 10th,-12th, 16th,-
19th, and 22d and 23d. This condition greatly interfered with field work
and at the close of the month mueh corn was stifl to be planted in the
southern division. The rainfall of the 22d-23d was particularly heavy
and damaging in the northern portion of Denton, Linn and Jones Coun-
ties and in the southern portions of Blackhawk, Buchanan and Delaware
Counties. All rallroads in the affected area suffered from washouts, the
Rock Island being the chief sufferer. A serious freight wreck occurred
near Vinton, resulting from a train attempiing to go through a sub-
merged area. The engine and a number of cars crossed safely but 10
cars in the middle of the traln were wrecked when the track gave way.
Traflic was held up on this line until the 26th, Much damage also re-
pulted from corn flelds being washed out, basements flooded as well as
considerable loss to stock. The loss to transportation is estimated to
exceed $100,000, and the loss to agricultural interests was much more.
Many bridges and culverts were washed out, In Grant township, Linn
county, every township bridge was washed out and to repair the dam-
age will cost more than $100,000.

On the afternoon of the 8th a small tornado oceurred in Washington
township, Chickasaw county. Several barns and small buildings were
wrecked. On the afternoon of the 22d severe local storms having marked
tornadie characteristics oeccurred at places in Allamakee, Crawford, Har-
rison, Howard, Polk and Story counties and caused considerable loss to
farm propeérty., An unmistakable tornado moved from southwest to north-
east across the northwest corner of New Oregon township, Howard
county, some distance southwest of the town of Cresco. Three or four
barns and small buildings and several trees were destroyed. No persons
were killed or injured. A small tornado moved from northwest to south-
east near Dunlap, Crawford county. Its path of destruction was 8 or 10
rods wide and between 5 and 6 miles long. Large trees were uprooted
and corn cribs and outbuildings blown down. There was no loss of life
but Karl Benedict was blown down and slightly injured.

Pressure. The mean pressure (reduced to sea level) for the State was
30.04 inches. The highest recorded was 30.50 inches, at Dubuque, on the
14th, and the lowest was 29.66 inches, at Sioux City, on the 18th. The
monthly range was 0.94 inch,

Temperature. The mean temperature for the State, as shown by the
records of 104 stations, was 59.4°, or 1.1° lower than the normal. By di-
visions, three tlers of counties to the divisions, the means were as fol-
lows: Northern, 58.3°, or 0.7° lower than the normal; Central, 59.6°, or 1.1°
Jower than the normal; Southern, 60.3°, or 1.4° lower than the normal.
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The highest monthly mean was 61.8¢, at Keokuk, and the lowest was 57.0¢
at Northwood. The highest temperature recorded was 89° at Afton, Cedar
Raplds and Humboldt, on the 22d, and the lowest was 29, at Clinton and
Maquoketa, on the 14th. The temperature range for the state was 60°.

Humidify. The average relative humidity for the State al 7 a. m. waa
75 per cent, and at 7 p. m., 55 per cent. The mean for the month was 65
per cent, or about 3 per cent below the normal. The highest monthly
mean was 76 per cent at Omaha, Neb., and the lowest was 58 per cent,
at Dubuque.

Precipitation. The average precipitation for the State, as shown hy
the records of 110 stations, was 3.26 inches, or 1.31 inches less than nor-
mal. By divislons the averages were as follows: Northern, 3.45 inchea,
or 1.08 inches less than the normal; Central, 3.11 inches, or 148 Inches
less than the normal; Southern, 3.23 inches, or 141 inches less than the
normal. The greatest amount, 5.73 inches, occurred at Keosauqua, and the
lgast, 0.63 inch, at Fort Dodge. The greatest amount in 24 consecutive
hours, 4.12 inches, occurred at Keosanqua on the 11th and 12th.

Wind, 'The prevailing direction of the wind was from the southeast.
The average hourly velocity was 7.8 miles, or 0.9 mile less than the
normal. The highest velocity reported from a regular Weather Bureau
Station was at the rate of 46 miles an hour from the northeast, at Daven:
port, on the 12th.

Bunshine and Cloudiness. The average per cent of the possible amount
of sunshine was 60, or about 2 per cent less than normal. Tha per cont
of the possible amount at the regular Weather Bureau Stations was a8
follows: Charles City, 64; Davenport, 62; Des Moines, 63; Dubuque, T1;
Keokuk, 60; Sioux City, 52; Omaha, Neb,, 51.

Miscellancous Phenontiena. Aurora: 12th. Fog: 17th, 25th, 81st. Froat:
1st, 2d, 5th, 14th, 15th. Hail: 2d, 11th, 14th, 21st, 22d, 26th, Halos, lunar
or solar: 8d, 5th, 6th, 13th, 14th, 15th, 19th, 28d, 25th, 26th, 27th, 31st.
Thunderstorms:, 1st 2d, 3d, 4th, 7th, 9th, 10th, 11th, 12th, 17th, 18th, 19th,
20th, 21st, 22d, 23d, 26th, 27th, 31st. Rainbow: 224, 31st.

Rivers. Moderate stages prevailed on the Mississippl with but slight
fluctuations and @ general falling tendency; on the Missourl moderate
stages prevailed until after the heavy rains of the 11th-12th when a sharp
Mowmdﬂmammﬂﬂlnuyummemmeuam
cltyenm:mmmnmemmmuom”mum,
18th and 19th. Thaﬂoodmsemd»mehodouthamﬂninumvn
from the heavy rains on the 11ih-12th from Tracy down. A crest of 144
Mmmohadatmwonthellthmll.l feet at Ottumwa on the
15th. The heavy rain of the 22d-23d caused destruetive floods In the small
streams especially in Benton and Linn Counties and the Maquoketa River
was out of its banks on the 22d.
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COMPARATIVE DATA FOR THE STATE—MATY.
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JUNE.

June temperature averaged above the normal, though there was a slight
deficiency in Jéfferson, Wapello and Davis counties. There were four
alternate cool and warm spells. The coldest weather of the month oc
curred at most stations on the 5th, and at a few stations in the northern
division there was light frost. The most protracted warm spell began
the latter part of the first week and continued till the first part of the
third week. The second week of the month was the warmest June week
gince June 3-9, 1911, but humidities were 20 per cent lower than during a
similar hot period last year, with the result that diseases of small grains
were much less prevalent.

Precipitation averaged below normal for the State but there was a slight
excess over the northern division and there were areas in the other two
divisions that had an excess. The amounts were well distributed through
the month but the greater portfon occurred in two or three heavy showers
over most of the State. The distribution as to amounts was uneven, sta-
tlons relatively near each other showing wide positive and negative de-
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partures. The greatest deficiency occurred over the central and south-
west portions and at the close of the month vegetation was needing rain
badly over large areas in the drier sections, while at some points flelds
were too wet Lo be worked properly. Conditions generally were favorable
and most field crops advanced to nearly normal by the end of the month.

Destructive winds occurred on the 1st, Sth, 9th and 15th. Omn the 1st
high westerly winds caused slight damage in the vicinity of Plano and
Centerville in Appanoose county. On the Sth strong southwest winds that
reached hurricane force in places occurred generally in Plymouth county,
the northern half of Woodbury county and portions of Cherokee, Sloux
and O'Brien counties. The storm began about 10 or 11 p. m. and con-
tinued from one to two hours at many places. The most destructive wind
was in the vicinity of Sioux City and around Pierson. Some crops were
damaged but the prineipal loss was to buildings and machinery. At Sioux
City the damage was estimated at $100,000, but estimates are not avall-
able at other places. Strong to high northwest winds swept Fayette and
portions of Chickasaw, Bremer and Clayton counties during the early
morning of the 9th, causing about $6,000 damage in western Fayette
county and slight damage in other sections. High winds, of near hur-
ricane force, at Anamosa, Jones county, on the 15th caused considerable
damage.

A tornado occurred in the vieinity of Correctionville and Plerson, near
the corners of Woodbury and Cherokee counties, from 11:00 to 11:30 p. m.
of the 8th. The storm moved from southwest to northeast for a distance
of about five miles and caused about $60,000 damage. Also on the morn-
ing of the 9th, a slight tornado occurred at Westgate, Fayette county,
causing damage estimated at $8,000. No persons were killed or injured in
either storm.

Hail occurred at many places during the month, mostly on the Tth
and 8th. i

Pressure. The mean pressure (reduced to sea level) for the State was
20.93 inches. The highest recorded was 30.33 Inches at Charles City, on
the 8d, and the lowest was 29.46 at Charles City and Sloux City on the
16th.

re. The mean temperature for the State, as shown by the
razloe:::e;?‘:;ataum. was 70.7°, or 1.6° higher than the normal, By
division, three tiers of counties to the division, the means were as fol-
lows: Northern, 69.4°, or 1.8° higher than the normal; Central, 71.1%, or
1.8° higher than the normal; Southern, T1.5%, 1.2* higher than the nprmal,
The highest monthly mean was 74.0°, at Burlington and Cedar Rapids, ‘snd
the lowest was 67.4°, at Postville, The highest tempnruure.wn 09° at
Cedar Rapids and Onawa, on the 13th, and the lowest was 40°, at Onawa
on the 4th, Bedford, Earlham, Glenwood, Guthrie Center, Little Sloux
and Thurman on the 5th, and Estherville on the 17th. The temperafure

range for the State was §9°.
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Humidity. The average relative humidity for the State at 7 a. m. was
75 per cent, and at T p. m. was 55 per cent. The mean for the month was

65 per cent, or 5 per cent below the normal. The highest monthly mean
was 68 per eent at Charles City and the lowest was 61 per cent at Des
Moines and Keokuk.

FPrecipitation. The average precipitation for the State, as shown by
the records for 107 stations, was 3.56 inches, or 0.82 inch less than the
normal. By divisions the averages were as follows: Northern, 4.50
inches, or 0.07 inch more than the normal: Central, 2.14 inches, or 1.18
inches less than the normal; Southern, 3.04 inches, or 1.35 inches less
than the normal. The greatest amount, 848 inches, occurred at Britt,
and the least, 1.25 inches, at Des Moines. The greatest amount in 24
consecutive hours, 3.10 Inches, occurred at Washta, on the Tth.

Wind. The prevailing direction of the wind was from the southwest.
The highest veloeity reported from a regular Weather Bureau Station was
72 miles an hour, from the southwest, at Sioux City, on the Sth.

Hunshine and Cloudiness, The average per cent of the possible amount
of sunshine was €9, or about normal. The per cent of the possible amount
at the regular Weather Bureau Stations was as follows: Charles City, 64;
Davenport, 80; Des Moines, 64; Dubuque, 70; Keokuk, 83; Sioux City, 5¢;
Omaha, Neb., 66,

Miscelluneous Phenomena, Fog: 2d, 224, 23d.
Hall: 1st, 6th, 7Tth, 8th, 9th, 10th, 16th, 16th, 21st,
Halos, lunar or solar: 2d, 4th, 8th, 10th, 13th, 15th, 17th, 18th, 18th, 20th,

26th, 30th, Thunderstorms: All days during the month except on the
8d, 6th, 17th, 18th, 19th, 23d, 27th.

Frost: 3d, 5th, 18th.
22d, 26th, 29th, 30th,

Rivers. Moderate stages prevailed on the Mississippi with a general
falling tendency the first half of the month and rising stages the last
half. On the Missouri moderate falling stages prevailed the first half
and moderate to high increasing stages the last half of the month, the
crest stage from the 27th to the 29th was about 1 foot below the flood
stage. On the interlor rivers low stages for the season prevailed.
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COMPARATIVE DATA FOR THE STATE—JUNE.
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During the afternoon of the 1st, from about 5:45 till 6:10 p. m. a
tornado occurred in the southern portion of Adams County. The storm
moved first from the northwest to southeast then turned and moved to the
northeast, the total path being about 20 miles. The width of the storm
was narrow and at points the funnel did not reach the earth, but where it
was In contact with the earth everything in its way was destroyed, the loss
to crops and buildings amounted to about $100,000. There was no loss of
Hves but 4 persons were injured and the occupants of one residence had a
remarkable escape from being burned to death in a wrecked house that
caught fire and burned up.

Hall storms were unusually numerous, destruetive and widely distrib-
uted over the State. The worst storm reported was in the northwest por-
tion of SBecott county on the 9th, and the damage there was estimated at
about $100,000, The prineipal damage was in a strip about 12 miles long,
varying from about one and three-fourths to about 9 miles wide, extending
from 3 miles southeast of New Liberty to about 3 miles south of Mays-
ville. The path of greatest damage was about 6 miles long and about
one and one-half miles wide. The stones varied from about 0.2 inch to 0.7
inch in diameter but some were sald to be 1.5 inches, The damage from
hail in other portions of the State was large. The storms reported shows
losses to crops approximating $1,000,000, but it is probable that the loss
wns considerably more than that amount.

Pressure. The mean pressurg (reduced to sea level) for the State was
30.00 inches. The highest pressure recorded was 30.32 inches at Dubugue

on the 26th, and the lowest was 29.64 at Des Moines on the 6th. The
monthly range was 0,68 Inch,

Temperature. The mean temperature for the State, as shown by the
records of 87 stations, was 72.3°, or 1.8° lower than the normal. By
divisions, three tlers of counties to the division, the means were as fol-
lows: Northern, 71.2°, or 1.5° lower than the normal; Central, 72.3°, or
2,0° lower than the normal; Southern, 73.5°, or 1.7¢ lower than the
normal, The highest monthly mean was 76.4°, at Omaha, Neb, and the
lowest was 67.6°, at Postville, The highest temperature reported was 102°,
at Clarinda, on the 23d, and the lowest was 46°, at Earlham, on the 27th.
The temperature range for the State was 57¢.

Humidity, The average relative humidity for the State at 7 a. m. was
78 per cent, and at 7 p. m. it was 55 per cent, The mean for the State
was 66 per cent, or 2 per cent lower than the normal. The highest monthly

mean was 70 per cent, at Charles City and the lowest was 64 per cent at
Keokuk,

Precipitation. 'The average precipitation for the State, as shown by the
records of 104 stations, was 4.22 inches, or 0.26 inch more than the normal.
By divisions the averages were as follows: Northern, 4.46 inches, or 0.58
ineh more than the normal; Central, 3.59 inches, or 0.39 inch less than the
normal; Southern, 4.61 inches, or 0.59 inch more than the normal. The
greatest amount, 7.49 inches, occurred at Stockport, and the least, 1.11

inches at Dubuque. The greatest amount in 24 consecutive hours was 3.32
inches, at Alfia, on the 13th.

Fes
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Wwind. The prevailing direction of the wind was from the southw:sn:
fhe highest velocity reported from a regular Weather Bureau Station
57 miles per hour, from the west, at Sioux City, on the 4th. Ao

Sunshine and Cloudiness. The average per cent of the possible amoe :
of sunshine was 73, or about 1 per cent below the normal. The pel.-a: :a
of the possible amount at the regular Weather Bureau S‘tauo::s \\e b
follows: Charles City, 63; Davenport, 83; Des Moines, 74; Dubuque, 72
Keokuk, 80; Sloux City, 64: Omaha, Neb, 77.

Miscellancous Phenomena. Hail, 1st, 24, 3d, 4th, Tth, 8th, 9th, 12th, 13&:.
14th, 15th, 16th, 17th, 20th, 22d, 23d. Halos, (lunar or golar) 3d, 4th, 12th,
24th' 25!31' 2oth. Rainbows, 5th, 7th. Thunderstorms, all days except 11th,
24th, 26th, 27th, 28th.

i -ailed in the principal rivers, with
jvers. Moderately high stages prev ai

sll?ht fluctuations during the first half of the month, after which generaltl::r
falling stages prevailed with the lowest stage on the last r;lay o; th: nx::n:m

y during the
stages occurred In the interior rivers

?tat::rn?;:]:h ::g flood stages occurred at Ottumwa on the 14th, 15th and
16th.
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AUGUST.

August, like July, was deficient in temperature and too cool for the
proper development of corn and at the close of the month muech of the
crop had not advaneed beyond the roasting-ear stage. The deficiency was
quite uniform over each divisfon though the range varied greatly along
the Mississippl. The usual hot perfods were absent and the temperature
was above normal for but short intervals and the hottest weather occurred
during the first ten days. At a number of stations in each division the
maximum temperature did not reach 90°,

The precipitation, while averaging slightly below norma!, was very
unevenly distributed. A large number of stations over the northern di-
vision and a few in the central and southern had a decided excess of pre-
cipitation and many statlons that were decidedly deficient in July, par-
ticularly in the southeastern and southwestern portions of the State,
showed a pronounced deficlency with drouth becoming serious at the
close of the month, The heavy rains of the 19th-20th caused serious loss
to crops In Carroll, Greene, Humboldt and Hancock Counties. Hall dam-
age occurred principally on the 6th and 8th in Plymouth, Union, Ringgold,
Jasper, Towa, Allamakee, Clayton, Linn, Johnson and Des Moines Counties.
The worst storm occurred in Ringgold County, the loss to growing crops
in about 25 sections in Lots Creek, Middle Park and Poe Townships
amounted to from 26 to more than 50 per cent. The damage was extensive
also in Allamakee County over the northeast corner of lTowa Township., A
very heavy downpour of raln occurred in Carroll and Greene Counties
between Seranton and Glidden, amounting to 5 inches in from two to
three hours, causing small streams to get out of banks and doing great
damage to bridges and culverts. The loss to bridges and culveris is
estimated at $10,000 in each county and the loss to crops probably as great,

Pressure, The mean pressure (reduced to sea level) for the State was
30.02 inches, The highest recorded was 20.37 inches at Dubuque, on the
23d, and the lowest was 209566 inches at Sloux City on the 28th. The
monthly range was 0.81 of an inch.

Temperature, The mean temperature for the State, as shown by the
records of 105 stations, was 69.3°, or 2.5° lower than the normal. By di-
vislons, three tiers of counties to the division, the means were as follows:
Northern, 67.7°, or 2.7° lower than the normal; Central, §9.4°, or 23°
lower than the normal; Southern, 70.7¢, or 2.5° lower than the mormal.
The highest monthly mean was 73.4° at Burlington and Keokuk, and the
lowest was 65.4*, at Decorah and Spencer. The highest temperature
recorded was 98° at Monroe on the 5th and Clarinda on the 10th, and the
lowest was 39° at Decorah and Stockport, on the 24th. The temperature
range for the State was 59°.

Precipitation. The average precipitation for the State, as shown by the
records of 109 stations, was 3.35 inches, or 0.33 inch less than the normal.
By divisions the averages were as follows: Northern, 3.98 inches, or 0.50
Inch more than the normal; Central, 3.41 inches, or 0.36 inch less than the
normal; Southern, 2.67 inches, or 1.11 inches less than the normal. The
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greatest amount, 852 inches occurred at Britt, and the least 0.44 inch, at
Burlington. The greates! amount in 24 hours, 417 inches, oceurred at

Humboldt, on the 20ih.

Humidity, The average relative humidity for the State at 7 a. m. was
81 per cent, and at 7 p. m. it was 58 per cent. The mean for the month
was 70 per cent, or 2 per cent lower than the normal. The highest monthly
mean was 74 per cent, at Charles City and Dubuque, and the lowest was

66 per cent at Keokuk.

Wind., The prevailing direction of the wind was from the southeast.
The highest velocity reported from a regular Weather Bureau siation was
at the rate of 39 miles per hour, from the northwest, at Sioux City, on
the 6th.

Sunshine., The average per cent of the possible amount of sunshine was
69, or 2 per cent less than the normal. The per cent of the possible amount
at the regular Weather Bureau Stations was as follows: Charles City, 64;
Davenport, 73; Des Molnes, 71; Dubuque, 65; Keokuk, 71; Sloux City, 72;
Omaha, Neb., 66.

Miscellancous Phenomena. Aurora, 21st. Fog, 4th, 6th, 8th, 9th, 14th,
15th, 20th, 24th. Frost, (light), 23d, 24th, 26th. Hall, 6th, Tth, &h, 30th,
Hulos (lunar or solar), Tth, 10th, 224, 28th, 30th, 31st. Haze, 16th, Raln-
bow, 19th. Thunderstorms, 3d, 4th, 5th, 6th, Tth, Sth, 8th, 10th, 11th, 12th,
16th, 19th, 20th, 21st, 22d, 27th, 28th, 29th, 30th, 31st,

Rivers. Except for a few slight and unimportant rises, moderate, fall-
ing stages prevailed on the principal rivers. On the main streams of the
interior rivers no unusually high stages prevalled but on the smaller
streams In Carroll, Greene, Humboldt and Hancock County loeal floodn
oceurred following the heavy rains of the 19th-20th,
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COMPARATIVE DATA FOR THE STATE—AUGUET.
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SEPTEMBER.

The outstanding feature of the weather for September was the unusually
favorable condition that prevailed from the 10th to the 28th, inclusive.
Aside from the first day, which was warm, the first nine days were cold
and wet and the prospects for a normal amount of the corn crop maturing
were discouraging, as both July and August were too cool for the normal
development of that erop. However, on the 10th a warm period that re-
sembled July weather, set In and it continued unbroken till the 28th,
when it was brought to an abrupt ending, with heavy to killing frosts over
most of the western and central portions and light to heavy frosts over
the eastern portlon. During this warm period corn made rapid progress
toward maturity and when frost came about 85 per cent of the crop was
safe and fortunately over the western half of the State, where the frost
was most severe, the greater per cent of the crop was out of danger of
frost and much was in the shock,

The precipitation occurred principally during the first nine days but
periods of general precipitation also occurred on the 23d and 26th but the
amounts on these days were mostly light. The greatest precipitation
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occurred over about one third of the State in a strip running north and
south in the middle seetion. Over much of the easlern and western sec-
tions the precipitation which had been deficient in previous months con-
tinued deficient during September and over large areas the soil was too
hard and dry to prepare for winter grain, but where wheat had been
seeded under favorable conditions the early sown was up in good condition
at the end of the month.

Strong winds prevailed generally from the 20th to the 25th which
blew down corn and many fields were in a badly tangled condition, but
they hastened the maturity of the corn.

A very strange meteor was observed by Mr. Arthur Betts, at Nora
Springs, during the early evening of September 6th. It was at an eleva-
tion of about 30° in the west-southwest and of about the brilllancy of
Venus. It gradually faded out of existence, leaving no trall behind it.

Pressure. ‘The mean pressure (reduced to sea level) for the State was
29.98 inches. The highest recorded was 30.43 Inches, at Sioux City and
Omaha, Neb. on the 29th, and the lowest was 29.38 inches, at Sloux City,
on the 23d. The monthly range was 1.05 inches.

Temperature, The mean temperature for the State, as ghown by the
records of 94 stations was 66.56°, or 3.1° higher than the normal. By di-
visions, three tlers of counties to the division, the means were as follows:
Northern, 65.1°, or 3.3° higher than the normal; Central, 66.6°, or 3.1°
higher than the normal; Southern, 67.7°, or 2.7° higher than the normal,
The highest monthly mean was 70,0°, at Burlington, and the lowest was
62.8%, at Northwood. The highest temperature reported was 98° at Onawa,
on the 19th, and Magquoketa on the 20th, and the lowest was 24° at Little
Sloux and Sanborn, on the 30th. The temperature range for the State
was T4°.

Humidity. The average relative humidity for the State at 7:00 a. m.
was 83 per cent and at 7:00 p. m. was 61 per cent. The mean for the
month was 72 per cent, which is 2 per cent below normal. The highest
monthly mean was 80 per cent at Charles City, and the lowest was 67 per
cent at Sioux City.

Precipitation. The average precipitation for the State, as shown by the
records of 102 stations, was 3.30 inches, or 0.06 inch below the normal.
By divisions, the averages were as follows: Northern, 3.54 inches, or 049
{neh more than the normal; Central, 2.86 inches, or 0.60 inch less than the
normal: Southern, 3.51 inches, or 0.05 inch- less than the normal. The
greatest amount, 7.21 inches, occurred at Afton, and the least, 0.69 ineh,
atl Cedar Rapids, The greatest amount in 24 consecutive hours, 3.77 Inches,
occurred at Boone on the 9th,

Wind. The prevailing direction of the wind was from the south. The
highest velocity reported from a regular Weather Bureau Station was at
the rate of 53 miles an hour from the south at Sioux City, on the 26th,

e " hine was
Sunshine. The average per cent of the p of

68, which 18 5 per cent above normal. The per cent of the possible amount
3
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at regular Weather Bureau Stations was as follows: Charles City, 56;
Davenport, 68; Des Moines, 68; Dubuque, 59; Keokuk, 66; Sioux City, 78;
Omaha, Neh., 73.

Miscellancouws Phenoniena.  Aurora, Ttl, 10th, 17th, 28th, 30th. Fog.
2d, 3d, 4th, 5th, 6th, 9th, 10th, 11th, 12th, 20th, 27th, 28th, 30th. Frost
(light), 28th, 29th, 30th, (heavy), 29th, 30th, (killing), 29th, 30th. Hail,
3d, 4th, 5th, 10th 26th, 29th. Halos (lunar or selar), 1st, 10th, 14th, 21st,
22d. Meteor, 6th, 20th. Thunderstorms, 1st, 2d, 3d, 4th, 5th, Sth, 9th, 10th,
11th, 12th, 13th, 14th, 15th, 19th, 23d, 24th, 25th, 26th.

Rivers. On the principal rivers low, slowly falling stages prevailed
during practically the entire month. On the interior rivers a few slight
rises occurred resulting from locally heavy rainfall but during the greater
part of the month low, and nearly stationary stages prevailed.

COMPARATIVE DATA FOR THE STATE—SEPTEMBER.

| Number of

Temperature ‘ Precipitation Days

g2 g

YEAR e o .2 g

§ | £ 7 |£2 2
£ 58] 4 g £, |3 |55 =| §
s g ﬁ £ = g = s E - Hl = g
5 21838 2 2 g g |2 2| 5| 8
= =1 a 8|8 |4 |ET|BlnlB
1800 s0.3 | —41 06|23 2.07 | —0.30 | T
1801 7.8 | 739 104 |38 | 1.3% | —8.08 ;:gus 018 : ;g lg $
RO2. | +1.3 40 | 29 | 1.53 | —1.83 | 4.16 | 0.16 4 ' 16| ¥ 6
_____ T } +L3 102 18 | 2,34 | —1.02 | 5.49 | 0.74 4|20 6. 4
51 | +L7 100 | 26 | 857 | 021 | 7:43 | 0.67 8|16 /10 &
5.8 | +3.4 102 | 22 | 3.08 | —0.33 | 7.43 | 0.86 6518 8] a
& —in o | 22 | 4.09 | -+0.73 | 9.96 | 1.82 10 (11| 9| 10
| +7.6 106 | 26 | 2.04 | —1.32 | 5.88 | 0.00 40'¢8| 5| %
3| 1.0 o |2 26| —ple7 ‘ B.45 | 0,41 _._._ 7/ 9| &
—0.0 104 | 15 | 0.93 | —2.43 | 4.32 | T. 48| 9 5
+1.00 99 | 26 | 4.98 | 4-1.82 | 8.82 | 2.48 p|15| 8| 7
—0.1 1102 | 26 | 4.77 | +1.41 h18.62 | 1.7 613 9| &
—4.3 88| 23 4.85 | +0.99 [10.41 | 1.65 9151 & o
—2.6 | 94 | 98 [ 881 | +0.45 | 870 | 1.42 1014 6| 10
+0.6 b4 ‘ 80 | 278 | Zo.5s | 8.53 | 0.00 7/18( 8! ‘W
+2.4 W | 36 | 3.81 | +0.45 13.18 | 0.50 8/24| B, &
+3.8 100 | 27 | 518 | -+0.80 11.10 | 0.64 8|18| 8| &
--0.6 98 | 25 | 2,75 | —1.61 | 6.06 | 1.98 sli5| 9 &
+4.5 08 |20 120 | —2016 | 348 | 0.25 3 N 6| s
—1.0 04 | 30 | 888 | +0.22 | 7.34 | 1.39 p|14| 8| 8
—0.2 | 90 | 80 | 8.50 | +0.23 | 7.43 | 1.18 o[ 14| 1'| u

+2.4 108 | 32 2 | 13, g '

103 | 32 512 | +1.76 [13.73 | 1.19 |1 9| 10
—1.3 104 | 24 | 3.88 | +0.62 10.12 | 0.28 1n1| 8| w
+1.1 {107 | 19 | 3.31 | —0.06 | 7.44 | 0.45 915 8 [ 7
+1,1 (89 | 80 7.88 | -4.62 116,24 | 2.48 w(.| 7| 7
+0.3 |01 | 30 | 6loa | 42,67 12.45 | 2.88 | m u o8l
—0.0 | 68 | 21 .3.89 | +0.53 | 0.71 | 1.45 x| Bl B
—0.8 | 07 | 28 '2.00 | —0.46 | 8.68 | 0.39 | 7/ 7| 8
i ‘ 93 | 20 | 1.87 | —1.40 | 462 | 048 616 | 8| o
1910 Q5| 443 38| 584 | 4168 119 | X I 8 16| 6 ¥
3. 24| 330 | —o.06 | 7.21 | 0.6 8 17| 8 | B

T. Indicates nn am 5
tion and less than .OGnillllglt'u ;ggw?gll?‘" (@ esguRe; or ldes than. 005 ek precipits:

OCTOBER.

. Octnzer. 1920, was next to the warmest October of record for the State
h:: :Lw ole. In 1900 the October mean temperature was 59.3° which is 1.6°
gher than the current month. Cold weather at the beginning was fol-
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lowed by warmer on the 3d, after which temperatures continueg above
normal till the first part of the last week. Killing frost or freezing tem-
peratures occurred at most stations on the 1st, except along the Mississippi
River in the central and southern divisions. On the 29th, killing frost
covered these sections also, Not more than 10 per cent of the corn crop
was damaged by frost. There was sonte damage to late truck erops.
Unusually favorable conditions during the last two-thirds of September
and the greater part of October, matured the greatest corn crop of record
in Iowa. During the latter half of October, corn husking made good
progress generally but high temperatures in connection with 1ocally
heavy rains in the north-central district made it unsafe to erib corn in
large quantities in that section.

The first 10 days were practically rainless and conditions were unusually
favorable for farm work and harvesting sugar beets, potatoes, onions, ete.
After the 10th precipitation was frequent but the amounts were generally
light to moderate and did not hinder farm work materially. Winter wheat
made a vigorous growth and pastures improved greatly.

Pressure. The mean pressure (reduced to sea level) for the State was
30.04 inches. The highest recorded was 30.54 inches at Dubugque and
Charles City, on the 5th, and the lowest was 29.54 inches, at Sioux City, on
the 13th. The monthly range was 1.00 inch,

Temperature. The mean temperature for the State, as shown by the
records of 101 stations, was 57.7°, or 6.9° higher than the normal. By
divisions, three tiers of counties to the division, the means were as fol-
lows: Northern, 55.9°, or 6.9° higher than the normal; Central, 58.0°, or
7.1° higher than the normal; Southern, 59.3°, or 6.7° higher than the
normal. The highest monthly mean was 61.6°, at Keokuk, and the lowest
was 54.0°, at Northwood. The highest temperature reported was 90°, at
Waterloo, on the 11th, and the lowest was 15°, at Decorah, Earlham, Pella,
Sigourney and Williamsburg, on the 29th. The temperature range for

the State was 75°.

Humidity. The average relative humidity for the State at 7 a. m. was
81 per cent, and at 7 p. m, it was 60 per cent. The mean for the month
was 70 per cent, or 2 per cent less than the normal. The highest monthly
mean was 81 per cent, at Charles City, and the lowest was 64 per cent, at
Omaha, Neb. The lowest observed was 22 per cent, at Davenport, on the 4th.

Precipitation. The average precipitation for the State, as shown by the
record of 106 stations, was. 2.13 inches, or 0.33 inch less than the normal,
By divisions the averages were as follows: Northern, 2,61 inches or 0.17
inch more than the normal; Central, 2,27 inches, or 0.22 Inch less than the
normal: Southern, 1.62 inches, or 0.92 inch less than the normal, The
greatest amount, 4.64 inches, occurred at Charles City, and the least, 0.48
inch, occurred at Williamsburg. The greatest amount in 24 consecutive
hours, 2.82 inches, occurred at Charles City, on the 14th-156th.

Snow. Light snow flurries occurred in each division during the last few
days of the month, but Dubuque, with 0.1 inch, was the only gtation that

reported more than a trace of snow.
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Wind., The prevailing direction of the wind was south. The highest
velocity reporied from a regular Weather Bureau Station was 36 miles
per hour, from the south, al Sioux City on the 13th.

Kunshine and Cloudiness. The average per cent of the possible amount
of sunshine was 65, or 3 per cent grealer than the normal, The per cent
of the possible amount at the regular Weather Bureau stations was as
follows: Charles City, 53! Davenport, 62; Des Moines, 63; Dubuque, 59;
Keokuk, 71; Sloux City, 72; Omaha, Neb., 69.

Miscellaneous Phenomena. Aurora, Tth, 9th, 10th, 17th, 18th, 22d. Fog,
24, 6th, 16th, 17th, 18th, 21st, 23d, 25th, 26th, 29th. Frost (killing), 1st,
2d, 24th, 28th, 29th, Hail, 11th, 12th, 13th, 14th, 26th. Hales (lunar or
solar), 17th, 19th, 20th, 22d, 23d, 24th, 30th. Haze, 2d, 3d, 4th, 5th; 6ih,
Tth, 8th, 9th, 10th, 11th, 19th, 20th, 22d, 29th. Meteors, 1st, 3d, 6th, 9th,
10th, 13th, 16th, 18th, 19th, 24th. Rainbows, 15th, 20th, 22d. Thunder-
storms, 10th, 11th, 12th, 13th, 14ih, 15th, 19th, 20th, 21st, 22d.

COMPARATIVE DATA POR THE STATE—OCTOBER.
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NOVEMBER,
The mean temperature for the State as a whole av

one half degree above the normal the excess being mnﬁ:‘e‘;r::‘::el::n;;::
and central divisions, though there were small areas in both these di
visions with the temperature below normal. Most of the first week \na;
above normal, but on the 10th the first cold wave of the season spread over
the State and the temperature remained below normal till the 17th, when
a decided change to warmer occurred and during the rest of the .monlh
mostly mild weather prevailed. The first part of the month was favorable
for farm work and good progress was made in gathering eorn until the
18th, when the fields became too soft for wagons., As a result of this
unfavorable condition only 77 per cent of the corn crop had been gathered
at the end of November while the usual amount at this time is 90 per cent.
However this warm weather and an ample supply of moisture was favor-
able for winter grain, which made good growth, and at the end of the
month was well established. The weather was also favorable for harvest
ing sugar beets which was completed before the close of the month. The
maximum temperature for the State was 71° and the minimum 5°, making
an absolute range of 66° which is the least ever recorded since state wide
records began in 1800,

Precipitation was evenly distributed throughout the month with an
average of 8 rainy days for the State, which has been exceeded but onece
in November in 31 years. The per cent of sunshine was decldedly below

normal and the number of cloudy days is the greatest in the history of
the State.

Pressure. The mean pressure (reduced to sea level) for the State was
30.16 inches. The highest recorded was 30.82 inches, at Sioux City, on the
12th, and the lowest was 29.64 inches, at Davenport and Dubuque, on the
21st. The monthly range was 1.28 inches.

Temperature. The mean temperature for the State, as shown by the
records of 93 stations was 35.4° or 0.4°, higher than the normal. By
divisions, three tiers of counties to the division, the means were ns fol-
lows: Northern, 33.5¢, or 0.7° higher than the normal; Central, 36.7°, or
0.1° lower than the normal. The highest monthly mean was 39.2%, at Bur-
lington and Keokuk, and the lowest was 22.4°, at Fayette and Sanborn.
The highest temperature recorded was 71° at Oskaloosa, on the 19th, and
Fairfleld, on the 20th, and the lowest was 5° at Sanborn, on the 11th,
West Bend on the 12th and Earlham on the 16th. The temperature range
for the State was 66°.

Humidity. The average relative humidity for the State at T a. m. was
84 per cent and at 7 p. m. 73 per cent. The mean for the month was ki ]
per cent or 2 per cent above normal. The highest mean was 81 per cent at
Charles City, and the lowest was 72 per cent, at Keokuk.

Precipitation, The average precipitation for the State as shown by the
récords of 98 stations, was 2,18 inches, or 0.67 inch above the normal. By
divisions the averages were as follows: Northern, 2.69 inches, or 1.28
Inches greater than the normal; Central, 2.23 inches, or 0,70 inch greater
than the normal; Southern, 1.62 inches, or 0.04 inch greater than the
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normal., The greatest amount, 4.45 inches oceurred at Humboldt, and the
least, 0.73 inch, at Lamonil. The greatest amount in 24 consecutive hours,
1.60 inches, occurred at Humboldt, on the 29th.

Snowfall. The average fall for the State was 1.2 inches, or 1.3 inches
less than the normal. Many stations in all portions of the State reported
but a trace and snmow did not remsain on the ground at any station for
more than two days.

Wind. The prevailing direction of the wind was from the northwest.
The highest velocity reported from a regular Weather Bureau station was
at the rate of 54 miles per hour, from the northwest, at Sioux City, on the
1st.

Sunshine. The average per cent of the possible amount of sunshine was
37, or 17 per cent less than the normal. The per cent of the possible
amount at the regular Weather Bureau stations was as follows: Charles
City, 26; Davenport, 41; Des Moines, 50; Dubuque, 34; Keokuk, 41; Sioux
City, 32; Omaha, Neb., 38, ;

Miscellaneous Phenomena. Aurora, 13th. Fog, 6th, Tth, 8th, 1€th, 17th,
20th, 23d, 24th, 26th, 27th, 28th, 29th, 30th. Halos, 5th, 17th; 18th, 20th;

23d, 26th, 27th. Meteors, 6th, Oth, 16th. Sleet, 9th, 22d, 23d, 26th. Thun-
derstorms, 1st, 6th.

COMPARATIVE DATA FOR THE STATE—NOVEMBER.

Tempernaturs Precipitation Nmﬂ:’;’. of
B
=41 ]
g =3
YEAR . " =§ -]
g HE i AR
ﬂ .
=5
g sla| k|8 $)5|84|8
| | | | |
1800, 28,0 | +3.6 |78 |—2 1.40  ~0.08 | 8,65 | 0.71 |.eunen sls|B| 7
1861 80.56 | —4.5 | 84 | =24/ 1,70 | +0.10 | 8.0 | 0.60 ..., 7 10| 8| 1z
1892, 85.8 | —1.7 | 70 (— 3] 1.10 | —D0.41 | .18 | 0.06 .8 41 8| 1
1808, 84.0 | —1.0 | 88 |—13| 1.17 | —0.84 | 2.568 | 0.06 8 4|18 | 8 6
1804, 2.7 |—2.3 |7 |—5 0.98 | —0.00 | 242 | T. | 0.4 4| 9|1 10
1806, 84.8 | —0.7 |88 |—12 1.61 | 0.00 | 3.00 (045| 40| 8| 9| 8| 18
1898, 20,8 | —b5.4 | 82 |=15) 1.88 | +0.82 | 4.51 | 0.16 | 2.9 6| 9| 8| 18
1807 4.3 | —0.7 | 81 (—19 0,06 | —0.85 | 2.24 | T. 2| 65|12|8| W
1808, 3.2 | —2.8 |78 |-17 1.0 |—0.01 (861 038 | B.7| @|14| 5| ¥
1800 4.9 | +8.0 & B 1.%20 | —0.81 | 2.97 | 0.13 LB s|121 8| 10
T mais | —1.5 | wi—n0 1,08 | —0.45 | 828 | T, | 27 6 12/7 1
1001 85,8 | +0.8 | 77| 2 0.8 —0.65| 2.3 |0.20 | 2.6 318 8| ®©
100E.. .. 4.2 | +6.2 70| 4228 +0.62  4.19 | 0.18 | 1.8 7|81 7| 14
1008 . 84.2|—0.8 |7 (—5 08 —0.9 1.7 T. 1| s|13| 8| @
491.0| 460 5| 4 015 —1.38 050 000 05| 1 20 6 4
I — 8.4 | +3.4 | 70 [-12 2.84 | +1.38 | 6.30 | 0.00 | 0.6 Blis| 2 7
1906. .. |85.4 | +0.4 |76 |—5 2.08 | 4052 886|035 | 44| 8 9| 7| M
1907 . 8.7 +1.7 | M |—4/1.08 —048 227 (006 09| 4 17| 6| 7
1 | 393 | +4.3 [%0 |~ 8 188 | +0.06 | 3.31 | 0.1 | 1.4 5 14| 7| 9
24| +74 /80 |~2 59| 4388 1148|207 68| wl/w| 7! 13
1 B4 —1.0| qo‘n =117 |1.08 | T. | 0.7 3|13\ 9| B
| 20,9 | —5.1 | 7 |— 8 1.42 | —0.00 | 4.96 | 0.11 | 1.6 sin|s n
|40.1 | 6.1 | 77| 6 0.08|—0.63|2.38  0.00| T. 2|18| 8] &
191 | 461 40,1 |78 | 20/ 1.18 | ~033 | 340 (020 | 04| 6|1 | 7 1z
131 P AL0 | 6.0 | B0 |— 4] 0.92 | —1,29 | 0.85 | 0.00 | T. 2|19 " 5
116 ee. .| 40.2 | 45.2 | 83 | 5| 1.94 | 40.43 | .86 | 0,30 | 1.2 6 111wl w
e .| 87.8 | 9.3 80 |— 8 1.61 | 40.10 | 5.65 | 0.06 | 3.0 sl| 6| &
WNTeeeo. 40,7 | 5.7 | 77| 8/ 0.28 )| —1.%8 108 | T. | 14 sl 8| 0
W77 2 | 440 |78 211 | 4000 | 510 |0.70 | 44| 7|13| 5| 12
W0 836 | —1.4 | 68 |12 3.40 | +1.80 | 6.22 | 107 | 6.3 sin| 7| 1
e | 85,4 | +0.4 | 71| B 218 | +0.07 | 4.45 (073 | 1.2 B | (8118
1

T. Indieates sn amount too small to measure, or less than .06 inch rainfail,
snd less than .06 ineh snowfall.
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DECEMBER.

Mild winter weather prevailed during the greater part of December and
the temperature was above normal continuously during the first 16 days.
From the 17th to the 28th the only cold weather occurred, with the tem-
perature below normal except on a few days. Cold waves, beginning on
the 22d and 26th, spread over the entire State but there were no unusually
low temperatures reported. The last three days were warm.,

Conditions were generally favorable for out door work and stock. Until
the cold weather set in very little frost was in the ground and plowing
was reported from many places during the greater portion of the second
week. During the cold weather winter grain was well protected by snow
and the condition at the end of the month was good.

Raln or sleet fell in the south and east portion of the State on the 3d-4th,
On the 13th the first well defined snowstorm reached from southwest to
northeast across the State and extended to the Mississippi by the morn-
ing of the 14th. Amounts up to 7.0 inches occurred at stations in the
central counties. The snowstorm of the 20th-22d covered the entire State
except a small area in the east-central division. Considerably more than
10 inches fell In areas In the northern and west-central divislons. At
Sloux City the 24-hour fall, 13.6 inches, is the greatest of record in Decem-
ber. This snow drifted badly and resulted in considerable delay to street
car and automobile trafflc. The snowstorm of the 26th-26th was confined
to the eastern half of the State, and the amounts were generally light
except over the southeastern district. After the ground became covered It
remained so during the rest of the month over practically the entire
State, but was becoming bare at the close of the month.-

Thunderstorms, though unusual in December, occurred on the 3d, 4th
and 13th at & large number of stations, particularly in the eastern portion
of the State, At Dubugue thunderstorms occurred on the 3d and 13th.
At this station thunderstorms have been recorded only three times in
December during the last 46 years and never before have two occurred in
one December,

Anmm“nmwmmmmmﬂnwﬁh the storm of the
20th-22d. It was preceded by a general snow cover, 80 no damage to
winter grains and grass is believed to have resulted.

Pressure. The mean pressure (reduced to sea level) for the State was
2097 inches. The highest recorded was 30.52 inches, at Omaha, Neb,, on
the 24th and the lowest was 29.00 inches, at Dubuque, (the lowest of
record for December) on the 13th. The monthly range was 1.52 inches.

Temperature. The mean temperature for the State, as shown by the
record of 99 stations, was 26.4¢, or 2.5° higher than the normal. By
divisions, three tiers of counties to the division, the mean temperatures
were as follows: Northern, 23.6%, or 2.4° higher than the normal; Cen-
tral, 26.7°, or 2.6° higher than the normal; Southern, 20.0°, or 2.6¢
higher than the normal. The highest monthly mean was 32.8°, at Keo-
kuk, and the lowest was 208° at Inwood. The highest temperature
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recorded was 65°, at Burlington, on the 3d, and the lowest was -26°, at
Inwood, on the 24th, The temperature range for the State was 91=,

Humidity. 'The average relative humidity for the State at 7 a. m. was
85 per cent, and al 7 p. m. it was 7y per cent. The mean for the month
was 81 per cent, which is practically normal. The highest monthly mean
was 90 per cent at Charles City, and the lowest mean was 74 per cent, at
Keokuk.

Precipitation. The average precipitation for the State, as shown by the
records of 104 stations, was 1.16 inches, or 0.06 inch less than the normal.
By divisions, the averages were as follows: Northern, 1.11 inches, or 0.04
inch greater than the normal; Central, 1.17 inches, or 0.08 inch less than
the normal; Southern, 1.19 inches, or 0.16 inch less than the normal.
The greatest amount, 2.64 inches, occurred at Knoxville and Olin, and
the least, 0.26 inch at Denison. The greatest amount in any 24 consecutive
hours was 1.40 inches, at Knoxville, on the 13th,

Enow. The average snowfall for the State was 7.4 inches, or 1.2 inches
greater than the normal. The greatest amount, 19.2 inches, occurred at
Northwood, and the least, 2.0 Inches, at Afton, Cumberland and Denison.

Wind. The prevailing direction of the wind was from the ncrthwest,
The highest veloelty reported from a regular Weather Bureau Station was
at the rate of 656 miles an hour, from the west, at Sloux City, on the 15th.

Bunshine and Cloudiness. The average per cent of the possible amount
of sunshine was 41, or 7 per cent less than the normal, The per cent of
the possible amount at the regular Weather Bureau Stations was as fol-
lows: Charleas Clty, 26; Davenport, 29; Des Moines, 53;: Dubuque, 29:;
Keokuk, 45; Sloux City, 42; Omaha, Neb,, 56.

Miscellancous Phenomena. Aurora: 16th. Fog: 1st, 2d, 3d, 4th, 5th,
6th, 9th, 10th, 12th, 18th, 21st, 22d, 26th, 29th, 30th, 31st. Hail: 13th,
21st. Halos, lunar and solar: 18th, 14th, 16th, 19th, 20th, 22d, 23d, 24th,
25th, 26th, 27th, 20th, 31st. Parhelia: 16th, 23d. Parselenae: 23d. Sleet:
4th, Sth, 13th, 21st, 22d, 25th. Thunderstorms: 3d, 4th, 13th.

Rivers. Moderate stages prevailed on all rivers with only slight fluetn-
ations and were generally free of ice until the third week. The interlor
rivers froze from the 18th to 20th and the Mississippi and Missouri Rivers
shout a week later.

s
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| Number of
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2.1 452 7218 045 —0.57 1.40 0.00 . il T 7
B 454772 - 24O +11 450 1.2 . ¢ M9 5
18.9 .0 | 68 [—28 165 | +0.43 3.04 0.20 109 8| ¥|8] 1a
20| —1.9 | W -2 1.51 | +0.00 2.0 048 T8 T 9| 3
30,1 | +6.2 685 —0.27 135 0.5 | 1.3 315/ 8| 0
.4 +1.5 | o 1.68  +0.41 5.4 0.00 | 4.1 s|n| 9| n
0.8 +6.9 70 065 —057 1.7 T. | 1.8 ¢|10| 8| 1%
18.0  —5.9 | €0 1.65 | +0.43 | 3.22 | 0.6 | 15.0 e|nly| s
18.1  —56.5 &0 048 | —0.74 | LT T. 3.9 2 1 8 -
24 —1.3 |75 1.61 4039 428 010 4.3 5|12 8| m
0.5 | +3.0 |63 045 | —o0.77 (20| T | 24| 4|28 8| 12
0.6 —a.4 | 6 0.0 —0.29 2.7 0.05 | 5.4 a1 9| 1
2.1 —88 M 2,23 +1.01  5.51 0.67 | 129 s/ 0l 8| 10
9.6 —4.3 | 8 0.41 | —0.81 | 1.08 | T. | 8.7 sinl 8l 1n
a4 —05 6} 1.4 | 4022 3,68 | 0.08  12.3 5|18 7|
27.0 | 431 2 o.R2|—07 (Lo | T.| 42| a(w| al »
25.7 | +1.8 | 46 | 1.43 | +0.91  2.81 | 0.37 | 1.4 s 1| 7|
8.8 4.0 62 |—0 1.00 | —0.22 238 | 0.06 | 4.7 51100 71 24
27.2 | 48,3 | 67 {—17 0.57 | —0.65 | 2.07 | 0.05 | 8.8 3|15/ 8 8
15.1 | —8.8 60 |—96 2.19 | +0.06 | 6.10 (0.80 |18.7 | 11 10| B 18
9.4  —0.6 | 67 |—14| 037 | —0.85 | 1.8 |o0.00 | 30| 3 18| % W
97.0 | 44.0 | B0 (24 2.57 | +1.35 | 4,43 | 0,02 | 12,4 713 8| 2%
2.8 | 4+5.8 | 64 [=18 0.74 | —0.48 | 1.75 | 0.10 | 1.1 || 7 o
520 | 48.1 | 05 —13 102 | —0.90 | 4.73 | 0,00 | 1.3 |15 5 ‘N
15,7 —8.2 | 6@ =81 1.80 | +-0.08 | 2.24 | 0.57 | 11.1 pl10| &) I8
| 25,0 +1.1 |56 =10 0.09 | —0.58 | Ly | 1. | 4.0 sl &l
18,7 —6.2 | 67 (—25/ 1.04 | —0.38 | 2.00 | 0.8 | 0.7 al15| 8 H
4.6 | —.4 | 62 |—40) 0.56 | —0.66 | 1.70 | 0.1 | 6.7 610 0| 1
82.7 +8.8 |08 [—7 1.80 | 40.08 | $.30 | 0.97 | 5.1 80| B| 28
15.0 | —8.9 62 | 0,54 | —0.08 | 1,55 | 0.08 | 5.8 o] | e
.4 5.0 00 [—20 1.16 | —0.00 | S04 | 028 | T.4 510 | o

. indientes an amount too small to messure, or less than 005 Inch precipitn-
tion and less than .05 inch snowfall.
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DATES OF KILLING FROSTS, 1920

STATIONS

Northern Division—
S aiiiiil JEAY
Ma:

FRTTIRRILELE

e smnam e reasas) MAY

Bloux Center .......

{Date of last temperature of £2° or Jower in
the spring, or firat temperature of §2° or lower
in the wutumn Sn the cuse may be) when frost
was not repo: v

Killing Frosts [ Killlng Frosts
STATIONS e —— BTATIONS | — ——
Last in | Pirstin Last In | Pirst in
Spring Autumn Spring Autunmn
= — — | - —
Central Division—
Ames __ a0t .., May 1{| Sept. 30
30 . May MY Sept. 30
0 .| May 14 Bept. %0
30 ] - Apr. 25 Bept. 30
0 Apr.
50
20
-]
1
=
1
%
1t
1
&0 .
o " E
am . %
1 | Indfanola 5 i
3 | Keokuk .. . Det,
Jefferson .. 0 | Keosanqgua May 14t Oect. 1
Little Sloux a0 S"o:\'lﬂn . May 14 Oet. 1
Logan ...... B O s e e e L e i s Oet, 1
Maguoketn . 2 | Lamonl Sel
Marshalliown 304 | Lenox ...
80 | Mr. Ayr .
1 | Mt. Plonsant
30 | Murray ..
&0 | Oaklund .
Apr. knl
Apr. 28t Sept. 30 |Ottumwa
Apr. 28 | Bept. B0 | Pella
r. 17f Oet. 1 | Sigour]
ay 144 Bept. 801 | Stoekport
May 14| Sept. 30 | Thurmon ...
Apr. | Bept. 80 | Washington
Webster OItY «oeeeeeeeeen| Apr. 284 Sept. 30 | Winterset ..
Whitten 4 Omuha, Neb. .
Willlamsburg —oeeeeeeanee Apr. 17f| Oect. 1

144

HHL 40 JHOdHY "TVINNV

TORNADOES IN I0WA DURING THE YEAR 1620,

Estl-

Length

Storm Date Hours Storms moved from of path, Persons | Persons | mated

No. Nearest towns miles killesd | Injured | damage
T | Alta Vista to Jerleo. oo e - May B 5:00 p. m. ] 0§ 10,000
11 May 22 5:30 p. m. 0 1 7,000
IIT | New ST R ISR, May 22 5:30 to 6200 p. m. 0 fl 1,000
IV | Correctionville to Plerson........... im 8 1 4o 11:30 p. m. 0 ft 00, 000
v i R o R o] une 9 2 to 2:30 a. m. 0 1] 8,000
vi to S —— July 1 545 to 6:10 p. m, o i 100, 000
| T o B e

.

HOIAYMES dOMD ANV MIHLIVEM VAMOL
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WEATHER AND CROP REVIEW.

All reference in this publication to the effect of weather on crops, Is
the result of cooperation between the Uniled States Weather Bureau gnd
the lowa Weather and Crop Service.

Winter set in early and severely, preceding the crop season of 1920.
For the three winter months the average precipitation was the least of
record, but that of the early winter fell mostly as snow, giving ample
protection to winter grains and grasses during the rigorous, record break-
ing temperatures of early December. Under the snow covering, the ground
froze very little, though cold weather was practically econtinuous till afrer
the middle of February. There were considerable periods without snow
covering In the south centrzl and southeast districts and extending a few

More than 40

counties northward along the Mississippi and Mi i Rivers. About 6
per cent of the winter wheat was winter killed, which Is less than the
average.

March was wet, warm and windy. The snow cover disappeared In the
northern portion about the middle of the second week, having been con-
tinuous there since November, By the end of the third week frost had
left the ground. Several wind storms seriously damaged farm bulldings.

=
a5 to 40

g
2 =
i £

o
sl z The ground was too wet for much field work.

- g <] April was cold and wet with a snow storm in the southern third of the
= : I a SBtate on the 3d-4th., It was too cold for plant growth and too wet for
- 3 it E - fleld work, However, a larger oats acrenge than last year was sown in
E 8 e - @ % the larger producing counties of the west and northwest portions of the
& il i TES 3 [t - & State. In the wetter, later, southern distriets, onts seeding wns pro-
E 3 !‘i LR [Tl 1 longed unusually till as late as the middle of May. Tho development of
& | l E nBEC ' Lol ; fruit buds was beneficially delayed by the cold weather.

3 N (i SSIARN: 3 T 2 = The season continued cool till about May 20, when a warm spell set in
T W L HREEY TN < I]]]]: ! that brought vegetation forward rapidly. Field work progressed slowly,
lé $ I grbl Y ieast A ! b 1111 st | particularly in the south central and southeast districts, where much
' i AR 3 o ! corn was yet to be planted at the close of May. The most advanced sec-
A o & 1 L N ‘ tion was the upper Raccoon River walershed where corn planting began
g RN HESs 1 about May 4 and was finished before the close of the month. In Unfon
g M ABTIE B 111- 1Lt - |  and portions of adjacent counties mot more than onethird of the corn
vkt Rl L” f ! o ! had been planted up to June 1. Fruit bloomed generally about the middle
RME iy it N T e | DE of May, with conditions favorable for pollination. Peaches in the southern
Y iy ] ) i:: I-_ i "' \ tier of counties showed more bloom than for the past seven years. Young

oy |' b i/ TS SR § | live stock suffered greatly from the cold, wet, cloudy spring.

7 MR iﬁ ] LA

June was warmer and drier than usual in most sections of the State.
The week ending June 15, with a mean temperature of 80 degrees was
the warmest week of the entire season and the warmest June week since
June 3-0, 1911. The humidity, however, averaged 20 per cent lower than
E during a similar hot period last year, with the result that diseases of

small grains were much less prevalent, though eausing considerable dam-
age to spring wheat in the west central and northern counties. The fol-
lowing week averaged 15 degrees cooler and was very beneficial for small
grains, which were in or approaching the critical heading and blooming
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period. All crops improved during June but were still below normal
development on July 1. More than half of the July rainfall occurred
during the first week. Temperatures though generally below normal
were high enough, in connection with the heavy rains of the first week,
to cause rapid development of diseases of spring wheat which for the
second year in succession was almost a failure in the western and north-
ern counties. Hail storms were unusually prevalent the first half of July.

The greatest damage, approximately $100,000, occurred in Secott County
on the 9th.

Harvest and haylng weather was generally favorable. Though oats
got a bad start and looked unpromising till late In June, they made a
remarkable showing at harvest and thrashing time. The vield was above
normal and the quality good. At the close of August, 91 per cent of the
small grain had been thrashed, which is 20 per cent more than normal
and the largest in the last 10 years. Winter wheat yield was good
though slightly less than the 10-year average. Spring wheat was disap-
pointing.

From July 14 to September 8, temperatures were almost continuously
below normal. As a result, corn became more and more backward, so that
by September 7, the bulk of the crop had only reached the hard dough
stage and was consldered to be three weeks late. Reports from hundreds
of correspondents on September 1, indicated that with normal weather
only 42 per cent of the corn would be safe from frost by September 20.
But the unexpected happened in that abnormally warm and dry weather,
September 9-27, forced the corn to mature rapidly, so that when killing
frosts came from September 29 to October 1, they did not damage more
than 10 per cent of the crop and this was easily absorbed by feeding on
the farms. Killilng frost did not wvisit the southeastern countles till
October 29. The cgrn crop of 1920 is the largest ever produced in Iowa
and the quality is very good. Warm and generally dry weather in Oectober
dried the corn so that husking made good progress during ths last half
of the month, except In the north central éounties where locally heavy
rains and warm weather made eribbing in large quantities unsafe. At
the close of November, corn husking was 77 per cent finished. “Hogging
down" corn averages 7 per cent this year as compared with B per cent
last year, .

The cool summer was very beneficlal for potatoes. The yield per acre
averaged 110 bushels, which has been exceeded but twice in thirty years
and the total crop is more than twice that of last year on less acreage.
It is rather rare that a bumper crop of corn and a bumper crop of po-
tatoes are raised in the same year.

Frult, truck crops, sugar beets, pop corn and sweet corn were all good
crops.

Soil conditions were generally favorable for seeding winter wheat dur-
ing September and In some counties the acreage was increased over that
harvested this year. Growth continued till checked by the abnormally
cold weather of November 9-17. Of the acreage seeded, 90 per cent made
good growth and became well established; 8 per cent germinated but made
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little showing above ground; and only 2 per cent did not germinate up to
the beginning of winter. Fall plowing made good progress till checkes
by dry weather in October.

Ralletin Neo. 1, April 13, 1820—

Winter set In early and severely toward the close of November, 1918, The
first three weeks of December were colder than any other similar period of
record. On December 10, local areas in Hardin, Grundy, Poweshlek, Dallas
and Fremont counties experienced temperatures of 30 degrees below mero or
lower, the lowest being -36 degrees at Thurman. Preceding and during this
cold weather the ground was generally snow-covered and but slightly frozen,
Later in the winter deficient precipitation and smow cover in the southeast
and south-central districts exposed winter wheat, rye, clover and grasses to
severe temperatures and considerable damage Is believed to have occurrod.
Strawberries also suffered. Other fruits are believed to have wintered wall,
except peaches which were Injured by the severe cold of early winter.
Live stock generally wintered well, feed being abundant in most sections.

During March young clover suffered considerably from heaving due to
alternate freezing and thawing, but winter wheat and rye ilmproved, dues to
general raings and warmer weather toward the close of the month, Excesslve
precipitation in the south-central and southeast districts delayed farm work
#0 that the spring wheat acreage will be much reduced and the oats noreage
will be less than intended, though, probably greater than last year. Corn
will absorb most of the decreased acreage of spring and winter wheat,

Seeding was quite general on March 31, but cold and stormy weathor
following, stopped all field work and the ground has remalned frozen over
since In the northern districts. Snow banks still remain in the southern
tier of counties from the heavy snows of April id and Gth.

Considerable seeding of oats and whent has been done the past weel
in the contral and northwest portions of the state. About half of the oats
seeding is finished in these gections. The rain and snow Bunday and Monday
and low temperature Monday night are causing rurther delay. ‘I'ho ssason
18 7 to 10 days later than last year. The southern countles are even later
than this, as a result of the excess of precipitation In March, the anow-
storms of April 34 and 6th, and the cold weather so far In April,

Dulletin No, 2, April 20, 1920—

Showers were mostly light and scattered till Saturday night, though
moderately heavy rains occurred Thursday night I(n the Mississippl River
counties from Lee to Clinton. Ralns were general Saturday night to
Monday morning, the heaviest exceeding 2 inches in Calhoun, S8ae, Carroll,
Greene and northern Audubon and Guthrie counties.

Farm work has been greatly delayed by the sat 4 soll and deficient
sunshine and temperature. During the more favorable weather Friday and
Saturday, seeding of oats and spring wheat was pushed rapldly in the cen-
tral, north-central and northeast counties. Most of the oats have been
“mudded” in, but there is a firm determination to maintain or increase the
acreage of oats regardiess of weather conditions Oats seeding s nearing
completion In the drier countles. Oats are sprouting slowly. Early seeded
oats were Injured by freezing early in the month and some resceding has
been necessary.

is being seeded to grass and more would be, wera It not
!”A“l..:r? “‘"'3 and dentedly high price of medium red clover
seod.

Early spring wheat Is beginning to show green on the south slopes in
mw{a county which normally is one of the largest spring wheat pro-
duelng countles. Though very late, some sapring wheat seeding waws done
ns far south as Adalr, Scott and Polk countles this week.
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More damage to winter wheat resulted from the severe freeze of April
4 and the cold days following than wns apy ent last week. However. the
recent ralns and slightly higher temperatures have caused some Improve-
ment,

Plowing for corn is wall under way, especially sod.

An Increased acreago of sugar beets for manufacture is probable in the
sugar beet district of north-central lowa if weather conditions permit
preparation for seeding. Onion and potato planting began in Mitchell

county where these crops are specialties, on the 15th. The extreme scarcity
and high price of good seed | itoes and the poor crop realized last year
will considerably reduce the acreage devoted to potatoes for the State as a
whole. Some planting has beon reported in nearly all sections.

Gardens are generally late. Apple buds are believed to have survived
the recent inclement weather, but considerable damage to other fruits has
probably occurred,

" Bpring plgs, lambs, caives, chickens and colts have not thrived during
the cold wet weather that bas prevalled so far in April. The spring pig
crop Is not as large as usual, There Is considerable complaint of small
litters.

Grass is starting slowly and winter feed, especially roughage, is becom-
Ing scarce In some sections.

Bulletin No. 3, April 27, 1020

Cool, cloudy, wet weather continued, the sunshine, belng about half of
the normal. The largest excess In precipitation was in the western half
of the Statée where the total rainfall was above 1.00 inch at many sta-
tions, Tuesday and Wednesday were warm, the rest of the week was cold
with occaslonal freezing temperatures, excopt In the southeast portion.
The season Is from 10 to 20 days late, but the weather map this morning
(27th) Indicates incroased sunshine and warmth.

Soldom has the ecats orop shown such a range of progrosa, varying
from green fields to further acreage to be seeded If the weather permits,
Seeded after this date the crop will be In grave danger from hot weather
at a critical stage. Soll conditions have been bud and the seed poorly
ecovered. There are many reports of the seed rotting, Many farmers
will reluctantly plant somo acreage to corn that they intended for oats.
Spring wheat Is starting very slowly, many flelds not showing green and
some seed has rotted. Wintor wheat though progressing slowly is in falr
condition and will Improve with the warmer weather and sunshine now in
prospect. The same s true of alalfa, clover, grasses and pastures.

Considerable loss of spring pigs, lambs and chicks Is reported. due to
“he lack of sunshins and warmth,

Plowing for corn and sugar beets is In progress but the amount accom-
plished is considerably less than usual for the time of year.

Potatoes that have been In the ground four weeks are not up yet.
Considerable planting was done In the northern counties. In Mitchell
county not to exceed 15 per cent of the crop has been planted, and about
20 per eent of the onlons. Truck and gardens are unusually late. Fruit
buds have been beneflclally retarded by the cloudy, cold weather and are
belleved to be in fair condition generally. Peaches and plums are in bloom
In the extreme southern countles.

‘Bulletin No. 4, May 4, 1920—

The week opened cold with heavy to killing frosts and minimem tem-
peratures of 32 degreos or lower, the lowest belng 26° at Inwood. Sunshine
was below normal, except In the east-contral district. Rainfall was above
normnl In the northwest portioh, with frequent showers elsewhere. The

e " - i——
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month of April was the coldest since 1907 and with that exception the cold-
w8t In more than 40 years, The week closed warmer.

Field work has been almost at a standstill due to wet soil and freguent

showers. Plowing for corn is probably mnot one-fourth done and no
planting has been done. The soil has been so wet that where plowing has
been done It will hecome cloddy if dry weather comes soon. Toward the

close of the week the soil dried more rapidly and worked up better. With
normal weather conditions planting of corn and sugar beets wWill begin
within a week.

Oats and barley seeding has progressed slowly. Considerable more
barley will be seeded, but it is becoming too late for much further onts
seeding. Reports of oats rotting are numercous. Early seeded flelds are up
and showing green, but the stand is thin and patchy.

Spring wheat Is up and doing nicely, but slow. Winter wheat Is making
Ialr progress. .

Gardening has scarcely begun. Potatoes in the ground more than n
month are just beginning to come up. The high price and poor quality of
potato seed and the backward season will considerably reduce the potato
acreage.

Fruit is belleved to have benefited from the lateness of the season.
Only in the extreme southern counties are plums, cherries and strawberrios
in bloom, though in the central portion of the State, buds are just ready to
burst into bloom at the first warm, sunshiny period of two or three days.
Frult was probably unharmed by the severe frosts of April 2Tth and 28th.
The first spray is being applied in the central districts.

Losses of young live stock have cantinued as a result of the cold,
damp, dark weather.

Bulletin No. &, May 11, 1020—

Farm work made rapid progress during the past week under the most
favorabls weather conditions of the eseason. Showers were light and
seattered till the night of the 10th, when heavy rains fell in the northeast
and north-central portions, The soil was drled rapidly by the Incroased
sunshine and decldedly warmer weather toward the close of the week.
Ground that had been plowed too wet became cloddy.

hontas, Calhoun,
Corn planting is furthest advanced in Falo Alto, Poca

Webater vsnd Humboldt counties, where It began about the 4th, and now
amonnts to 20 to 60 per cent of the acreage. That planted on the 4th and
5th has sprouted. Planting is most backward in portlons of Union, Clarke,
Madison and Warren countles, where it has scarcely begun.

Harly oats are 2 to 3 inches high. Though remarkably late, a consid-
erable ncreage was seeded to oats In the southern and northern districts
during the week. In the central countles seeding was generally com-
pleted the proceding week. - T e e

ting of sugar beets Is over in Kossoth co
porr::nf‘.'o:’t’;: n:u' beet mcreage has been planted ".‘ ernlll. county,
with fair conditions of soil and weath O are all p in Mitchell
county, where the acreage is slightly larger than In any former year.
Some cabbage has been planted, There was considerable potato planting
this week, but the acreage will be smaller than last year. Gardening
e e B ced | tions so that stock hams

Pastures are sufficiently advan n many 86
been turned in, affording much rellef from the scarcity and high price of
food and diverting labor from the care of live stock to urgent fleld work.

he

flling of winter wheat amounted to mbout 6 per cent of t
m::l::‘:ok‘dﬂ ‘lm 1, as shown by the May 1st report of. the Iowa Co=
operative Crop Reporting Serviee. The condition of the surviving winter
wheat at that time was 85 per cent. This crop has made good progress
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during the warm weather of the last few days and hides the ground in Adair

ecounty. The condition of rye was 81 per cent: tame hay, 92; pastures, 85.
Frult in general was In better condition by 7 per cent May 1st than 1t

was a year ago, according to the secretary of the State Horticultural So-
clety. *“The condition of apples was §0; pears, 77; cherries, 83: Americana
plums, 81; Domestica plums (few grown), 77; Japanese plums (few grown).
75; peaches (south half of state only), 44; grapes, 8%; strawberries, 89; cur-
rants, 83; gooseberries, 88; black raspberries, 85: red raspberries, 50; and
blackberries, 84 per cent of a full crop. It is feared by some that con-
siderable damage was done to the fruit buds by the cold weather some
months ago which, If so, would cause a heavy drop of buds later. How-
ever, It does not take a large amount of bloom to make a good crop, if a
fair amount of the bloom sets frult and proper spraying is done.” Fruit
prospects are more promising than for some time. Plums and cherrles burst
into full bloom this week In the central and southern districts and apples
In the extreme south. The accompanying warm, sunshiny days should
insure fertilization and a good set of fruit. Peaches in the south tier of
countlies show more bloom than for the past 7 years.

Bulletin No. 6, May 18, 1020—

Field work was agaln stopped by heavy to excessive rains of the 11th-
12th and has not been generally resumed except In the northeast and north
central districts and on the uplands In some other sections. Not more
than 10 per cent of the corn has been planted as compared with 40 per
cent on the 16th last year. However, about 80 per cent has been planted
in Pocahontns county. There are some reports of corn rotting in the cold,
wet seed bed. Practleally no corn is up yet, Much plowing remains to be
done, and In the south-central distriet on many-farms not a furrow has
been turned.

Sunshine averaged but 15 per cent of the possible amount, or about
half of the normal; rainfall averaged 2.0 inches, or about twice the normal;
and the temperature averaged 62°, or 8° below the normal. White frost
was general on the morning of the 14th and In the northern districts on the
12th, but serlous damage Is not belleved to have resulted. The lowest
temperature reported was 31° at Decorah, Iowa Clty and Stockport. A re-
t(ll:;nhto seasonable weather Is Indicated by the weather map this morning

th).

Apples, plums, cherries, pears and strawberries are in bloom in the
ocentral districts, but buds are just beginning to open in the northern coun-
ties. The second spraying will take place soon in the central districts,

Grass, small grains, truck crops and gardens are making slow progress,
Potatoes that have been planted six weeks are just showing the rows.

Bulletin No. 7, May 25, 1020—

Corn planting and preparation therefor made good progress, except
where interrupted by heavy rains In the northeast one-fourth of the State
and by wet soll in the southern countles. For the State as a whole approxi-
mately 70 per cent of the corn has been planted. In Carroll, Buena Vista,
Pocahontas and some territory in adjacent counties from %0 to more than
956 per cent of the corn has been nll.uled. and the first planted is 2 inches
high. Increased warmth and b fited all veg In nearly
all sections of the State there (s complaint that early planted corn has
rotted and replanting Is In progress, but the area |s probably not as great
as that usually devastated by cut worms which up to this time have been
reported In only one county, Audubon, and only in limited numbers there,
Conslderable plowing remains to be done in most sections.

Winter wheat has improved rapldly, Is stooling nicely and is § to 12
inches high in the southern half of the State. Oats are catching up rapldly
and the prospect is now good. Spring wheat Is Improving and in falr
conditlon; rye very good, and beginning to joint.
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Btrawberries and other small fruits promise well, except that there wans
considerable winter killing of blackberries in Fayette county. Tree frult
prospects are unusually good. The second spray is belng applied in the
central and southern districts.

Truck crops and gardens made good progress, though all are wnusually
backward. The later planting of commercial sugar beets has been delayed
beyond the usual time.

Pastures and meadows made good progress due to the increased warmth
and sunshine. The condition of live stock, especially young plgs, improved
appreciably. Local downpours of rain in northern Benton and northwestern
Linn countles on Saturday, 224, drowned several hundred head of live stock
and washed out crops, rallways, concrete bridges, and highways,

Balletin No. 8§, June 1, 1920—

Corn planting made unusually rapld progress, there being no weather
delay except In the northwest and southwest districts where showers
occurred. In (he extreme northwest counties heavy rains fell Wednesday,

i able d e to corn flelds by erosion and flooding. Plant-
ing is completed In many central and northwest counties, nearing comple-
tion in the north-central and northeast districts and averages 76 to 90
per cent completed in the southern districts. In Union and portions of ad-
jacent countles not more than ome-third of the corn has been planted.
Early planted corn where soll and weather conditions were favorable has
received the first cultivation, but much of the early planted seed rotted In
the ground and replanting Is being done. Cut worms have made thelr ap-
pearance In considerable numbers in the west central counties. In the
southern countles where the season has been unusually backward, a con-
slderable acreage that was originally intended for oats, but later would
have been planted to corn if the weather and soll had been favorable, will
now be planted to sorghum, millet, soudan grass and other late crops,

Abundant sunshine and temperature above normal have been favorable
for all plant growih, but vegetatlon still averages 10 daya later than normal,
Showers would be beneficial in the central and eastern counties to dissolve
the clods resulting from early, wet plowing, and to soften the crust that
has formed in some localities.

Winter wheat made good progress. It is stooling generally, but not up
to normal development for this date. Spring wheat and oats show steady
fmprovement, but are considerably below normal, Pastures and hay have
made good progress. Alfalfa will be ready to cut in about a week In the
southern counties.

Small frult prospects continue very good. The petal drop spray was
applied to apples In the northern counties during the week. More spraying
{s being done than heretofore. Apple prospects are good. Peaches will
yleld a small crop this year for the first time in several yoars. Cherrles
promise a good mn—

The dp clal sugur beets |s about finished. Late
P were planted Gllrhi‘ the week, but the potato acrenge in general
will be reduced. An i of lal t t in Indicated.

cabbage will be set In n large quantities this week. Thare Is
some complaint of onion maggots in Mitchell county.
Sheop shearing made rapid progress, and is completed In some countios.
Livestock has Improved considerably with the improved condition of pas-
tures.

Bulletin No. 9, June 8, 1020—
Though too cool for the best growth of corn, the crop made good prog-

ress. In the more advanced sections most of It has been cultlvated onos
and cross cultivation has begun. In the more backward southern counties
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10 to 16 per cent Ix yet to b

Linn cqunties and hard, baked and cloddy soil is Interfering with ecultiva-
tion in sectlons that were too wet earlier in the geason. Fields are gen-
erally clean of weeds. In many sections of the State showers would be
beneficial, but in the Coon River Valley and south to the south line and
east through the southern two tlers of counties the rains of the week
have been heavy to exceanive; also at Washta in Cherokee county.

Winter wheat has made good progress and is heading in the sectlons
having the largest acreage. Oats have improved, but the color is bad on
Rccount of bad moil conditions in the southern counties.

The first crop of alfalfa has been cut In some counties and will soon
be eut In all portions of the State. The erop is good. Clover is In bloom
In the south half of the State. 1t with other hay promises well except In
& few dry localitles, Pasturcs have made excellent growth, but in the
west-central countles are generally under stocked.

Aprples have been seriously attacked by canker worm in lecalities but
the crop In general promises woll where sprayed. The small frult erop

will be gond, Strawberries are ripe In the south and beginning to ripen
in the northern distriots,

The weather has beon favorable for planting and cultivation of sugar
beats, though too cool for hest growth and the plants are small. The
acreags has been greatly Ineroased, Potutoes, truck and gardens are slow,

The secretary of the State Hortleultural Society reports the condition
af fruit on June 1 as follows: “Apples 85; Americana plums 78: cherrles
81; pears 68; strawberrlen 00; grapes 86: red raspberries 82; black rasp-
herrles 87: blackberries 83 gooseberries £0; currants $2; peaches, (few
grown) 40; Domestica plums, (few grown) 69; Japanese nlums, (few grown)
62 per cent. The average for all frult Is 78 per eent, which is 14 per cent
higher than the conditlon roported one year ago and 3 per cent lower than
the May 1, 1820, raport, At the present time It would seem that Towa will
have the best crop of frull she had at any time."”

Bulletin No, 10, June 15, 1020—

Hot, dry weather, with abundant sunshine prevailed, except seattered
showers, mostly light, though excessive rain fell in Lyon county accom-
panied by damaging hall and wind on the 11th. Maximum temperatures
of 90° or higher oceurred on nearly every day and many stations had 95°
or higher on the 13th., The mean temperature, 80°, s 12° above normal, 32
above the corresponding weck last Aear. and the warmeat Jdnne wmask ginee
June 3-9, 1911,

Corn made rapld progress but varies from the just breaking through
the ground, to some more than a foot high. There Is yet about 5 per cent
of the acreage to be planted In some southern counties. The earliest corn
has been cultlvated twice. Flelds are mostly clean of weeds exzept where
there is a shortage of labor.

Winter wheat Is generally in head and is entering upon the most critical
period—the flling perlod. Spring wheat is beginning to head and oats are
jointing, though both are short. Oats are showing much red discoloration
of the leaves, but otherwise small grain diseases are not as prevalent as
at this date last year, due probably to the dry weather. The humidity of
the past week has been about 20 per cent less than during the correspond-
Ing week last yenar. .

Small frults are badly ling rain, ially strawberries which are
ripening In the south half of the State, Cherries are beginning to turn In
the central counties. Grapes are in full bleom and are quite promising.
Apples are dropping badly where not properly sprayed.

mlanted and there ls some plowing to be done
on the lower hottoms. Cut worms, wire worms and bill bugs have damaged
corn, but probably not us much us usual for the State as a whole. Dry
soil is preventing germination of corn In southern Benton and peortions of
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Gardens and truck crops need rain, but are making good uromls.b ',ﬂm;g
is some complaint of a thin stand of onions in Mitchell county. Al outh
per cent of the commercial cabbage has been planted and the ucrunl l“
been considerably increased. Late and replanted sugar beets are awaiting
rain to germinate the seed

Alfalfa Is being cut generally and is a fair crop. Red and white clo\'c;
is in bloom except in the northern counties. The hay crop is being ruduu
a certain amount by each day the hot, dry weather continues. Pastures
are holding their own well in spite of the unfavorable weather.

Reports tabulated by the lowa Weather and Crop Serviees show mu‘:-::
May 15, 36 per cent of the intended corn acreage of the State dha; yion
planted as compared with 40 per cent on that date laat year and t u' >
June 1, 91 per cent had been planted as compared with 35 per cent r.:d
year. The percentage condition of the crop on June 1 was S§ as uo;nlm -
with 95 per cent last year and a ten-year average of 82, The condit “00
potatoes was 90 as compared with 57 last year. Reports to the lowa .;
operative Crop Reporting Service June 1 show the condition of o_au :-l ..
spring wheat, §8; winter wheat, 83; barley, 32; rye, 30; all hay, 83; lpon ur:‘.
91: alfalfn, 90: all of which are below the average of the last yeal
The conditlon of winter wheat Is the lowest since 1003,

Telegraphic reports Tuesday morning show good showers over the
northern part of the State.

DBulletin No. 11, June 22, 1920—

beneficial for
1 cooler weather beginning Wednesday, 16Gth, was i
lm:fl“:nlm which were In or approaching the critical heading anrd l'l:tmhna;t
itng period. Reports are somewhat confiioting uhu: :.!m ::::;t‘ :\o peby
aing, but in g
weather of the preceding week on small gr L i
d. Spring wheat and oats are in falr to goo
:::“Il?n.dc;:el"”;:narﬂl:". but short. Winter wheat 18 blooming and nm::
e e et o Set )k k. S nsand
1¥ In the svuthern and to a 2
:::l:r: ﬂ :rnllly places the ground ls baked hard and large eracks have ap
peared.
ed by rain in
vation was pushed rapidly, except where delay
mu?: l::iri::-ln l::nutlu. The earliest is km:e h‘l.;r‘h :dnd‘:::a ":,‘,2,:‘:“;';“:;‘:
hile the second cultivation Is v
m.w:’:i“u'o;hun districts. Fields are ﬂ““i:l:{ ;Ic:hn :‘tr::t.“l:nt-:z
rass ortage farm labor. Al uoh o
a mm s At - g orth tral and northeast
was reported from lowlands in some n =cen
::::\tlu on thewai:ht of the 17th. The nights were gencrally too cool
for the best grawth of corn.

Clover harvest is beginning but the crop was considerably ﬁ:‘:" by
the rocent hot, dry weather in the south and central districts. In. m“t
s Muudbythoummmﬂ!_ﬂx;.”muwhl::m en .

and yields well. The weather been ideal In most mect!
::: ::t'::s;' alfalfa and elover, and the crop, so far, has been put up in
aplendid condition, } Lo
ut over in the southern counties whare
m:"::shmm nmlot.lumh wlu' heat and drouth. Early cherrles are ec:
the market except in the northern districts. All fruits need rain, exeep
in the northern counties.

Dulletin No, 12, June 20, 1920—

Cool weather continued tll Saturday. 26th, when It nmm: h‘l:ﬂ:: ;m
Hot, strong, southerly winds Sunday and Monday, mm i
roll and wilted garden truck In the central distriot onst
£ procipitation has besn generally deficlent for the past fow weeks,
mrm Iouxm 8th, over most of the drouthy area will be of
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great benofit to all crops. The rain came too late for the hay and straw-
berry crops, but will improve the later small fruits, cherries and truck.
Early potatoes are in bloom as far north as the contral distriet.

Corn has made very good progress and now averages nearly up to
normal development for this date. The earliest is reported waist high, or
too high to cultivate, in Blackhawk and Jasper counties and the latest is
Just showing through the ground where thres plantings were necessary
due to cut worm damage in some west-central and southwest counties,
and very short where wet soll delayed planting in the south-central distriet.
Conslderable corn Is being “laid by."

Small grain benefited greatly by the eool perlod 16th-25th. Winter
wheat has headed and filled well, is beginning to turn in color in the south
half of the State and promises a good yleld, Spring wheat has improved
amomewhat but (s heading on short straw, shows o very uneven stand, poor
coler and the yleld will be below the average. Oats also headed short and
the yleld will be only fair.

Clover harvest is in progress and good ylelds are reported except in the
dArouthy aren. Haying will become general after the Fourth of July and a
;ood crop s Indicated fn the north and most of the west portion of the

tate.

Pastures are In good condition, more as a result of under stocking than
of favorable weather. All indications polnt to a diminished live stock
production, especially pigs.

Bulletin No. 18, July 6, 1920—

Corn has made wonderful progress, due to rainfall and temperature
both belng above normal. Much has beon lald by; considerable is Browing
8o rapldly that by the time the present rainy perlod is over it will be too
large to cultivate and lay by in the usual manner; and there are scattered
reports of tassellng. In Hardin county the prospect s the best in 25
Years. As a whola the orop is up to normal for this date, though unusually
variable in stage of development over the State. The south three sections
ars still backward, but catching up rapldly,

Winter wheat harvest will soon beécome goneral. Cutting began in
Mahaska county on Saturday, 3d. A good vield ix now indicated. Spring
wheat Is turning color in places, but is unusually variable in development
and stand, and in general promises a yleld below the average, Oats are
headed on short straw and the earliest are beginning to ripen. The yleld

will be conslderably below the average. Barley Is turning and will be
ready to cut In a week.

Haying has been delayed by rains, though considerable elover has been
cut. The yleld is below the average. The second crop of alfaifa is making
excellent progress.

Bevere windstorms occurred in many sections of the State on the after-
noon and night of July 1, accompanled In some cases by hall. The worst
wind was In Lee, Adams and Union counties. In Adams county there was
& woll defined tornado that caused complete destruction over a Hmited ares.
The windstorm flattened the small graln so that it ean be cut only one
way, broke off considerable corn, blew off much troe fruit and broke down
large numbers of trees of all kinds,

A large crop of late cherries is being harvested. Blackberries and rasp-
berries are being harvested and good ylelds are reported. Truck crops
have shown great Improvement during the past week.

The secrotary of the State Horticultural Soclety reports the condition of
the fruits on July 1, as follows:

“Summer apples, 54; fall i1 67; winter apples, 65; Americana plums,
67; cherrles, (final crop), $2; pears, 58; strawberries, (final crop), 70; grapes,
85; red raapberries, 76; black raspberries, 86; blackberries, 74; gooseberries,
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(final crop). 84: currants, (final crop), §50; peaches, 30; Domestica plums, 61;
Japanese plums, 53 per cent. The average for all frults Is €5 per cent
which is 21 per cent higher than the condition report of one year ago, and
8 per cent lower than the June 1, 1520 report.™

Bulletin Neo. 14, July 13, 1020—

Abundant rains and moderate temperatures have been generally favor-
able for erops, though haying has been delayed and some clover damaged
by the rains.

Corn has made excollent progress, in spite of the cool weather. It Is
farther advanced than usual In the central and northern distriets and aver-
ages not more than a week later than normal in the backward southern
districts, where it Is catching up rapldly. Tassels are showing all over
the State and most of the crop is laid by with the fields generally clean of
weeds and in good condition. The soll is abundantly stored with molsture,
Corn could now stand considerable drouth and yet mature a good crop If
future sunshine and temperatures are favorable. Tt is yot too early to say
that the corn crop Is assured.

Winter wheat harvest is in full progresa northward to the central
counties when the weather will permit. The cool weather has favored
the filling of the heads and good ylelds and quality are indieated. Early
oats harvest is well along in the southern counties and beginning as far
north as Polk county. Though the straw is short and the stand thin and
patchy, early harvest reports indicate that this crop will be better than
expected, the recent cool, moist weather having filled the heads. Late oats
have likewise been benefited and are now quite promising. Barley is turning
and will soon be ready to cut.

Diseases of Emall grains which have been consplouous by thelr absence
this - not : this week, but too late In the season to
cause serious damage. Black stem rust is reported in Woodbury and some
other counties and closed smut In the central Misalssippl counties

Hall storms were unusually prevalent particularly on the Tth, but alxo
on the 8th and 5th. Large damage to crops occurred In Clayton, Dallas,
Davis, Mahaska, Polk, Scott and Winneshlek counties and lessor damage
in Buena Vista, Clinton, Fayette, Harrison, Marlon, Pottawattamie and

Union. The d will probably total more than a half milllon dollars.
That in Scott alone approximates §100,000, mostly covered by In-
surance. ~

Late were ¥ improved by the cool ralny waeather of the
week. !lﬂ”t:wm u;'cm'blll: used in the south half of the State though
the quality and yleld are not satisfactory. =N

Reports to the Co-operative Crop Reporting SBervice showed e fol-
lowing percentage condition of crops on July 1: Corn, 80; oats, §3; spring
wheat, 85; winter wheat, 86; barley, 83, rye, 90; flax, 90; potatoes, 20; hay,
§8; pastures, 96; alfalfa, 94 per cent. All crops were bolow the 10-year
average except hay and pastures. The high condition of pastures Is ac-
counted for by the dec in the nb of llve stock. Corn acreage In
about 2 per cent greater than last year and approximates 10,200,000 acros.

Bulletin No. 15, July 20, 1020—

. ] oeeurred
Rainfall averaged nearly normal, though excessive downpours
3 - and Wayne countles. Some overflow occurred along the lower
in Monroe damage to crops Is relatively small. The woll
no place In the State la suffering from a
July have averaged low for the time

frequent showers to cause

considerable increass in the diseases of small grain in the west-central
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Bpring wheat, in particular, Is affected by black stem rust, red rust and
blight, and the yield and quality will be fair to poor in those portions of
the State and not very good elsewhere. Winter wheat harvest is far ad-
vanced and threshing begun northward te Warren county. Good ylelds
nnd excellent guality are indicated.

Early oats are headed on short straw and the heads are small, but the
guality in generally goad, Harly oats harvest |8 practically completed In
the wouth and well advanced In the north portions of the State. Late onts
have improved generally with the molst and relatively cool weather, though
attacked by red rust In the western counties, The straw (s longer and the

heads larger and better filled than the early oats. They are now ready for
harvest in the southern countles.

Barley harvest |s in progress and the vield will be good.

Corn shows steady Improvement and now averages slightly above nor-
mal. The late corn in the southern counties Iz catching up rapidly and
can scarcely be distinguished from the earlier corn, Tasseling will be
general in all portions of the State during the coming week. Silks have
alrendy appeared in the earlier fields, The color of the plants is a luxuriant
dark green. Prospects for a corn crop are now good,

Haying and harvest have been somewhat hindered by the rains. Tim-
othy and clover are light crops except in the northern counties where rain-
fall was abundant and temperatures lower during the eritical June period.
Becond crop alfalfa harvest Is beginning in the southwest counties and
good yields are again reportad.

Truck crops have Improved. New potatoes of unusual size and abund-
anee are on the market in the northern counties, though somewhat disap-
pointing In the south. At Des Molnes the retall price is $1.25 per peck.
Commercial tomatoes gilve promise of an early and abundant crop.

Bulletin No. 16, July 27, 1020—

Showers were mostly light and scattered, except that moderate to heavy
riins were general In the Raccoon valley Tuesday night the 20th-21st. Solil
molsture is generally sufMelont though rain is needed In a few localities in
Lyon. Dubuque and Scott counties. Hot weather prevalled the first of the
week but turned cool toward the close. Maximum temperatures of 100
degrees or higher occurred at a few stations In the western portion of the
State.

Crop prospects in general are very good. Corn over two-thirds of the
State ia above the normal condition, Tasseling {8 goneral, ears are shoot-
ing and sllks appearing, It I8 entering the critioal, pollination stage with
moderate temperatures and ample soll molsture In most sections. A good,
goneral raln in the next few days would be beneficinl.

Early oats and winter whoat are all harvested and late oats and barley
harvest well advanced. Considerable winter wheat has been thrashed in
the southern half of the State which Is the largest producing section. The
ylelds so far run from 20 to 45 bushels per acre, testing 61 to 62 pounds
per bushel, grading No. 2 or higher and selling for $2.50 to $2.53 per bushel.
No thrashing returns have been recelved from spring wheat, but the yield
will undoubtedly be light and the quality poor. especially in the western
and porthern portions of the State where scab, smut, rust, blight and other
digeases have been nearly as prevalent as last year, The yield and quallity
of oats are better than expected, being about the avernge of the last 10
Yours.

Haying made excellent progress and much of the erop was cured without
rain. Considerable timothy was cut for seed, but the yleld of seed Is prob-
ably below the average In the principal producing areas. First crop clover
cut for seed in Henry county is yielding up to three bushels per acre.
Second crop alfalfa harvest is in progress and good ylelds are again ro-
ported. 5

IOWA WEATHER AND CROFP SERVICE 61

Truck crops and gandens are good in nearly all rtions of the State
though early potatoes are not very good In the southern portion. In the

large potato producing countles of the north-central portion of the State
new potatoes are so good and plentiful that they are being sold at re-
duced prices, while at Des Moines and Marshalltown the retall price Is
$4.00 per bushel and further south the price is still higher. Al truck crops
would be benefited by raln.

Bulletln No. 17, August 3, 1020—

Cool nights with dry weafher In most of the state, were unfavorable for
the best development of corn. The drouth is most marked In the extroms
northwest, east-central and Mississippi River counties, where on thin solla
corn is curling and firing, but would fully recover If raln comes soon.
Though the surface is dry, considerable molsture remains in the subsoil
Corn and other deeply rooted crops are thercfore not as a rule suffering
seriously.

Harvesting, haying and thrashing progressed rapldly during the dry
wenther of the past two weeks. Only occasional flelds of late oats, barley
or spring wheat In the northern tler of counties remain unharvested. The
yleld of winter wheat has been satisfactory. Thrashing returns from oats,
mostly in the southern half of the state where the crop In its early stages
was thought to be the poorest, show ylelds averaging slightly above 40
bushels per acre, or about 3 bushels per acre above the state-wide 10-year
average. In most of the northern part of the state the crop is reported ns
turning out better than expected. Reports on spring wheat, especially in
the northern and western portions of the state, continue poor. The quality
of small grains other than spring wheat is good to excellent. This is partly
flue to the excellent harvest weather. Thrashing |a progressing rapldly
and less than the usunl amount of stacking will be done,

Truck crops, pastures and meadows In the drler arens are serlously
necding rain. The ralps of early July In most sectlons of the state gave
newly ded cl and § an 11 start. Bome new clover Helds
in the central part of the atate have made such rank growth that a crop of
hay yet this season or much good turage Is posaible, if further rains
are timely.

Bulletin No. 18, August 10, 1030—

Raing of the week wore local and mostly insufficient. From Emmet
county southeast to Blackhawk and in portions of Dallis, Polk, Decatur,
Scott and Winneshiek countles the ralns were coplous and will Insure a
corn crop so far as molsture {8 concerned. Tn the western districts the
extreme southeast dountles and a few other emull arens the drouth con-
tinues,

Corn has fired and curled badly on uplands and thin soils in many por-
tions of the State, yet mowst of the crop has not suffered beyond recovery.
FRoasling ears are reported in the carller fields, but the cool weather for o
long period prior to this week has had its effect and the crop as a whole Is
at least & week later than normal for this date. Unless temperatures are
somewhat above normal during the next month there will be considerable
mmul: thrashing mnde good progress. Yields of oats, winter wheat,
barley and rye contlnue satisfactory and the quality Ia good, but spring
wheat Is generally poor In yleld and quality. Coal shortage has inter-
fored with thrashing in some localities and thereforo maora
than was intended. Car shortage has retarded shipmont and tha elevators
iy e n? started whare soll molsture is sufficient, There in losn
o "of farm labor than for meveral years. Unsettled con-

ons ot Aiaiiod & Wmoﬂalagmﬂ-tﬂnutnlm
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Late potatoes and truck crops have suffered considerably from drouth.
Sugar beets for manufacture In the north central eounties have been
favored with sufficient molsture, but the flelds are weedy and prospects
are not the best.

The lowa Co-operative Crop Reporting Service gives the conditions of
the principal erops on August 1st as follows: Corn, 84 per cent, indlcating a
total production of 412,284,000 bushels; winter wheat average yield per nere,
20 bushels; total crop, K620,000 bushels; spring wheat condition, 70 per cent,

Truck crops and gardens are good in nearly all portions of the State
indicating a yield of slightly above 13 bushels per acre and a total produc-
tion of 5,480,000 bushels; cats ylelding nearly 38 bushels per acre and a
total crop of 208,010,000 bushels; potatoes, condition %0 per cent, Indleating
about double last year's crop.

The secrotary of the State Hortloultural Soclety reports the condition of
fruit on August lst as follows: Summer apples, 69 per cent; fall apples, 64;
winter apples, 80; Americana plums, 65; pears, 63; grapes, 85; red rasp-
berries, 74; black raspberries, 73; blackberries, 63: peaches, 356; Domestica
plums, 65; Japanese plums, 60 per cent.

Bulletin No. 18, August 17, 1020—

Defiolent temperatures, sunshine and rainfall were unfavorable for grow-
Ing erops this week. Scattered localities had good rains from the 10th to
13th, but most of the area of the State had light showers or none.

Corn made slow progress. The bulk of the crop for the State as a whole
is only In the roasting ear stage and so far even the earliest has not been
reported as beginning to dent, Unusually favorable weather Is necessary
during the next month to avert frost damage. A good yleld is indleated,
but with normal weather from now on and normally early frost a consider-
able per cent of the eara will be soft. The cool, cloudy weather arrested the
firing and curling, espocially where accompanied by showers.

Shock thrashing Is practically completed in many southern counties.
Thisn week a b of correspond report less stacking than usual.
Much of the small graln |s being held on the farm because of the unsatis-
factory prices to the farmer and the poor transportation facllities. Yields
of oats and barley in the northern countles are generally normal or above,
quality good, thrashing nearly half completed.

Pastures in many localities are becoming short as a result of the dry

weather, A slight movement of feeder cattle into the State s noted this
waeek.

Truck crops and potatoes are generally suffering for raln. Commercial
tomatoes are belng harvested in Mahaska county with good ylelds In pros-
pect, The firut fleld of commerelal onlons harvested in Mitchell county
ylelded 660 bushels per acre. Late frult prospects continue very good,

Bulletin No. 20, Angust 24, 1020—

uins of the 19th-21st covered most of the State, ranging from none at

a fow stations In the southeast, to excessive from Mills, Montgomery and
Adams countles northeastward over Carroll, Greene, Humboldt and Worth
ti At Humboldt, 593 Inch fell and at Carroll, 5.72. The week

opened warm but turned much cooler during and after the rains. Tempera-
turcs low In the fortles prevalled on Sunday morning, 224, the lowest re-
ported being 41, at Washta, Chorokee county. Light frost was reported
in the Blg Sloux bottom on the morning of the 21st and on the lowlands
in Franklin and Marion counties on the morping of the 22d.

Corn will be benefited by the rain where not Injured beyond recovery

on the thinner soils and uplands by the proeceding drouth. There Is the

llity, however, that the added molsture will start new growth and

_delay maturity if cool weather continues. From many sections the stalks
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] begun to dent,

. peported to bo of unusual height. Only the earliest has
:rl:ﬂl: ]:'h.- latest is still in the milk. A warm month i !mpgrnuwly needed
to place the bulk of the crop out of danger from frost. Wind on the 20th

blew down considerable corn in Adalr, Audubon and Polk countles.

Thrashing was considerably delayed by the ralns particularly in the
north where nearly half of the shock thrashing remains to be done. lln
the north central countles shocked grain was damaged by the excesalve
rains.

Plowing has started vigorously where the soll has been made -uu‘lclonu:
moist. In the southeast and part of the south-central district the zruuln‘
is too hard to plow. In the southwest and west-central districts the mt? ‘l.
ture makes possible the preparation of a good seed bed for winter \:am;
and it is probable that more than.the normal acrenge will be seed n
those sections. .

Pastures, late potatoes, sweel corn. and late truck crop:dwuro d'"::“-
benefited by the rains. Onion harvest in Mitchell gounty mc z u-n: ].n nlfo
ress. The yield will average about 500 bukhelrs per acre. al bl‘l;‘i“ i
belng harvested. Early grapes are ripening: early plums“:'n o: g
vested; and winter apples In sprayed orchards promise a g erop-

Bulletin No, 21, August a1, 1920,

Another cool week with doficient rainfall bas been unfavorable for
oo ting have
ractically at a standstill Reports of denting
beago::e:l.v-e;.rr::e:nfy a tew localltles, mostly in the northern dt.“;:lln:i:
the State. The bulk of the crop is yet in the roasting “:'l'mbnlla:i: g s
is yet In the milk. The damage referred to In last wee eyt 1
sulting from wind on the 20th has been extensively discusse e i
erop reporters visiting the State Falr this weelk. 1t mm; e
n reason corn in nearly all portlons of the State has n s
unknnwb ace roots. Some correspondents state that the corn root worm
sy rt.l extensively and others that some aort of & rot or fungus has
<5 ::lr t.l:la‘rouu. The heavy rains of the 19th-flst over much of the
::::tc-rn and northern portions of the State loosened the soll and ;.:ﬂ;l:;:
the corn stalks which were unusually tall and heavy. g
i ke lie in all directions in & tangled mass and not in one direction
g :‘:1 :m blown down by wind. The damage was equally as groat on:
:a: ground as on old. Approximately a half million acres have mﬁltlenmthe
this way and with the crop in its present backward eon e
e {11 be reduced at least half over that area for it has lttle cha
i '“r Moreover, it is belleved that over much of the State the n:;
wwmm;“ prevalls and that heavy ralns or moderately strong wi
would produce the same result.
Bhu:k thrashing is practically pompleted. Only -M' .:ltruhnl'u remains
muumudthhubnlouuuvﬂyﬂlﬂmd o oro g
Mnh'mmmmhmm“hml:;lﬁ: m
molsture is suficlent. Considernble was done even In dry, hard ¥
use of tractors, e
antleipa: nsiderable soft corn this fall and hocause o
-h:r:lnxu‘::,l.llo:‘s:unwull hmumh::bu:“:out:;
siderable movement of feeder stock, mostly catile n_a‘. m::.t“ o o
recen Pastures and now seedings of clover an »
:?:.ndnﬂtnig except In the southeast portion of the State where t
drouth continues generally.

o onped badly where not sprayed, but in orchards that
e D e & falr crop of §00d quallty.  Orapes are abundant
and of | ality.

M e o el The yleld'sa
S0l & Mﬁmmw mﬂmﬂu for raln In
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Bulletin No. 21, September 7, 1520—

For the fourth econsecullve woeek 1 have
normal. Raln fell in I pe

wtions of t}

the week exceeding

an inch over a belt ending from the with-central district northward
sver portions of the north-central t dlsiricts. In som= of the
nouth-central countles noarly four inch aecurred. Sunshine was deficlent.

Corn has made slow progress. In the south-central and southeastern
districis the rain fided the o lopment of the Iate-planted eorn, but early
corn, which in some sections had bepun to show slgns of drying and ma-
turing, was made green ngaln Denting s general In the earlier fields of
the northern half of the State, yet the bulk of the crop is only fn the hard
dough stage and much late corn [= still In the milk. A little will be ready
for the sllo In 10 days to two weeks. The prostrate and tangled condition
of the crop In many west and north-central counties will make the use

of corn binders nearly impossible.

Only abnormally warm and dry weather during the next 30 days can
save the corn crop from serlous frost damage Reports received from
nearly 500 township correapondents showed that with normal weather
from September 1st to Septomber 20th only 42 per cent of the crop would
be safe from frost on that date, and to September 40th, 67 per cent. If
froet holds off till October 16th, 87 per cont will be safe, and if it holds off
till October 3lst, 96 per cent will be safe., Am the average date of killing
frost ia October 10th and another cool week has farther rotarded the de-
velopment since the above estimales were maide by our correspondents, it
now seems falrly certain that 30 to 40 per eent of this yoar's great and
otherwise promising crop will be frosted and soft.

Pastures, potatoes, truck crops and new seedings of grasses and clover
were greatly benefited by the rains. Commoerelal tomatoes and sweet corn
are turning out well, Canning has been In full progreass for more than two
woeoks.

Fall plowing and preparation for winter wheat sceding made good
progress, excopt where delayed by frequent and heavy rains, or in some
localities In the southeast portion of the State where the moll is too dry
from lack of rain.

At the close of August, 01 per cent of the thrashing had been dons,
which {e about 20 per cent more than normal and the greatest in the last
10 years,

The acreage of timothy cut for seed this year iz about 260,000, and the
yleld is good, though exact figures are not yet available,

Bualletin No., 23, September 14, 1920—

Cool weather at the beginning of the week was followed by four days of
warm, sunshiny weather that brought the moean temperature of the wesk
up to 71 degrees, which 1s 4 degrees above normal and corresponds to the
usual temperatures of the last week in August. Maximum temperatures
around 90 were gencral on the 11th. Ralnfall generally exceeded an ineh,
e#xcept in the east one-fourth of the State, where it was mostly lizht, and
In some of the west-central and northwest counties, where there was none.

Corn was at about the stage of development usually expected on August
25th when the warm weather came and started it to advancing more rap-
14ly. The bulk of the crop I8 now denting, but the heavy Talns will have &
tendency to prolong Its vegetative activity and retard maturity. The earli-
ost planted corn Is being cut for silage in some localities, though much diMm-
culty Is belng experienced In the use of corn-cutting machinery because of
the tangled condition of the stalks in large areas and the wet soil. Early
corn 18 now far enough advanced to gather for seed and without delay a
supply of this corn should be selected and given proper caroe,
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Commercial sweet corn Is yielding better than usual and the guality is
very good. Canneries are putting up a generous pack. The stago of devels
opment of the crop is indicated by the fact that st this time of the year fae-
tories are usually rejecting many hard ears, but this year practically mo
hard ears are found, while some are being rejected as too milky, Ear wormas
have thus far heen less numerous than usual. A large pack of tomatoes is
also reported.

Sugar beets have been greatly benefited by the rains, but they now need
warm, dry, sunshiny w to pr ripeni The cool, wet weather
has been favorable for potatoes.

Winter wheat seeding Is far advanced In Adiir and Madison counties
with about the normal acreage. The acreage in Warren county, which Is
the principal preducing county, will be above normal. Fall plowing has
made rapid progress and is finished In some localitios.

The percentage condition of corn on September 1 was 90; potatoes, 80;
flax, 80; and pastures, 88. A year ago the conditions were: Corn, %8; pota-
toes, 60; flax, §3; and pastures, 90. Tt Is probable that the corn crop will
rank third among the larger total productions in the State, but unfortu-
nately & large per cent fs almost certain to be caught by frost. The pro-
duction of potatoes will be more than double that of Inst year.

The Secretary of the State Horticultural Soclety reports the condition of
frult on September 1 as follows: Fall apples, 68 per cent; winter apples, 61;
Americana plums, 47; pears, #4; grapes, 82; peaches, 27; Domestica plums,
60, Japanese plums, 47. é

Bulletin No, 24, September 21, 1026— i

Corn advanced rapldly toward matnrity as a result of the warm, Mﬂl
sunshiny weather with strong breeses that prevalled in most sections of the
State during the past week. Thoe average temperature, 72 degrees, is o
degrees above normal and pl it armer woeoks of the senson,
Temperatures around 90 on the afterncon of the 14th wero followed by
cooler in the middle of the week ind warmer again xmdbn. ‘Heavy to
excessive rain fell In southeast Yowa on the 14th:16th and moderate show-
ers In the northeast portion the night of the e
aai 5T [ 3 b
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south-central and southeast counties to practically all safe in some central
and northeast counties. Silo filling and fodder cutting is completed in the
earller localities and Is getting well under way where the crop is late. Much
seed corn was saved during the week. In a few places early corn is dry
enough to erib In limited quantities. Locally heavy rains and high winds
blew down and tangled the corn and in some cases caused other destruc-
tion, particularly Iin Carroll, Sloux and Ringgold counties. The tangled con-
dition of the corn In the western half of the State Is proving to be a serlous
handicap In cutting for fodder and for silos. In some cases machines do
not get more than half of it. In some sections the corn is so tall and heavy
that it is difficult to handle.

Temperatures around 30 degrees prevalled on Saturday afternoon, the
25th, followed by much cooler Sunday night with minimum temperatures
around 40 degrees. The mean temperature, 71 degrees, is 11 degrees above
normal and Is among the higher temperatures of record so late in the season.

Winter wheat secding has made good progress, except in a few localities
where the soll is too dry to prepare the seed bed. Hesslan fily has appeared
in troublesome numbers Iin Pottawattamle county and farmers are there
waiting till about October 1 before beginning to sow wheat. Much of the
crop is up and looking well.

Sweet corn canneries are drawlng thelr operations to a closs. The pack
has been large and of excellent quality. Many ylelds of 6 to 7 tons of ears
per acre are reported. The ear worm has become troublesome during the
past week, but the cool, backward season seems to have checked its depre-
datlons considerably,

Apples are abundant but many were blown from the trees by winds or
are falllng as a result of disease or worms. In Warren county, and no doubt

elsewhere, much of the crop Is rotting on the ground for lack of a profitable
market.

Dulletin No. 20, October 5, 1020—

All vegetative activity, except In the southeast portlon of Lthe State, was
brought to a sudden halt by a decided change to colder weather. Light
frost on the morning of September 20 in the north and west counties was
followed by heavy frost on the 30th and general killlng frosts and freezing
temperatures on the morning of October 1. Reports from about §00 cor-
respondents on Odtober 1, show that 84 per cent of the corn was safe from
frost damage. More than 90 per cent was safe in most northeast and east-
central countles and some western counties, while In some south-central
and southeast counties less than 70 per cent was safe. In the latter sec-
tions the frost was not severe enough to do much damage, and it is probable
that for the State as o whole not more than 10 per cent of the crop will be
soft. This will be easily absorbed by feeding on the farms. The abnor-
mally warm and dry three weeks in September worked wonders in saving
the crop. Cribbing of the earller corn will start in about two weeks if the
weather continues favorable. “Hogging down" has begun. Six cents per
bushel Is being offered for husking where the corn stands up well.

Winter wheat seeding continues where the sofl is molist enough, but the
later seeding lies ungerminated in the ground and needs rain. The earlier
seeded wheat Js looking green and fine.

Pastures have been cut short by the dry weather and live stock has been
put on winter feed. Some fourth crop alfalfa is belng cut. Where money
ll avallable for loans to mckw-u. large numbers of feeding stock have

hipped In to the 1 but in many sections

w‘nfo‘t u;ﬂﬂlo for such loans and this very desirable agricultural
About 60 per cent of the p bb and onl have been har-

very good. Potatoes are selling in Crawford
ty for 60 eutlwbuhol and in Mitchell and Franklin counties for
76 cents; onlons, §1.10 per ewt.; cabbage, §10 pér ton.

-a -
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CROF SEASON WEATHER, 1220, BY WEEKS,
Average ralnfall, mean Iemnerltuu and mean sunshine with departures from
the normal, as derived from t of 24
Rainfall ‘Temperature
{inches) (Deg. Pahr,) | Sunshine
e | e —
5] ]
Week ending E
t| B E 3
1l ¥4-3
2| K| 5| R|&
April 6 or| 01| = |—g ) e
April 13 04 —0.3 &0 - L + 4
April 20 T| +19| @ | = 0 -
April 27 0.9 | +0.1 80 |- n —31
ay 4 0.5 —04 B | - ™ -3
May 11 .3 | —0.7 L 6 -1
May 18 .0 | +1.0 5 —_ o -
ay 28 8| —o.2 a5 | + 'n + 6.
June 1 .4 | —0.0 o8 + - + a
June 8 3 ). —0.2 L3 | - [ -3
June 15 x =05 B +1 | +18
June 22 sl | =0 B | — -] —17
June 20 —| 184 oo m |+ | N o+
July 6 i +1.3 " |+ ® | -2
July 13 g , —0. 8 o - | 68 |
July 20 * —0. n - ™ + 1
[ L T B ). —0. i L] + B8
t 4 0.1 | —0. b | 8 | 418
t 10 4 X —0. 78 + L -3
t 17 X -0, n.|— | B | =22
| 24 i +0. L] - | a - 8§
t 81 . —0. 6 -_ | ™ +14
T 5 —0. - s o0 —18
14 % +0. k) + an -]
n " —0. T2 + o7 404
28 0.0 n +1 ™ +10
FOr BORBOD woemm oo ne| —1.0| 3| —00 88 | —1%

+ oxcess; — deficlency.

MONTHLY PERCENTAGE CONDITION OF CROPS, 1920, AND YIELD PER ACHE

Yiela
Cropa Apr.1 ! Mar1 (Jupel |July1 | Aug. 1| Bep. 1| Oet. 1| per sere
20 ba.
% = b
-...--..J L = b,
2.8 = e
oI B,/ A ba:
— il : bu.
2 = L] tons
N s Ly tons
B . -
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FINAL CROP REPORT OF THE STATE, 1920.

The following estimates of acreage, yield and value of the crops of the
State, derived from the reports of hundreds of correspondents well distrib-
uted in each county, are the result of the joint effort of the U. S. Bureau of
Crop Estimates, of which Mr. Frank 8. Pinney is Agricultural Statistician,
and the lowa Weather and Crop Service. The table showing the total
value of crops does not include or take into account live stock products.

Corn.—The estimated acreage was 10,300,000; average yield, 45.0 bushels
per acre; total yield, 473,800,000 bushels; average price $.47 per bushel;
total value, $222,686,000. Only 10 per cent of the crop was reported to be
soft or immature and 77 per cent had been husked on December 1. The
total production of corn in lowa this year is the greatest of record. The
quality is very good.

Oats.—The estimated area harvested was 5,893,600 acres; average yield,
39.0 bushels; total yleld, 229,850,400 bushels, average price 36 cents; total
value, $82,746,144, :

Spring Wheat.—Area harvested, 400,000 acres; average yield, 11.3
bushels per acre; total yleld, 4,520,000 bushels; price per bushel, $135;
total value, $6,102,000.

Winter Whent.—Area harvested, 481,000 acres; average yield, per acre,
19.7 bushels; total yield, 8,400,700 bushels; average price $1.41 per bushel;
total value, $11,971,887.

Barley.—Area harvested, 284,000 acres; average yield per acre, 27.5
bushels; total yield, 7,810,000 bushels; average price, 63 cents per bushel;
total value, $4,920,300.

Rye.—Area harvested, 80,000 acres; average yield, 16.2 buahals total
yield, 1,206,000 bushels; price per bushel, $1.17; total value, $1,516,320.

Flax Seed.—Average yield, 10.0 bushels; total yield, 120,000 bushels;
total value at $1.80 per bushel, §216,000.

Timothy Seed.—Area harvested, 270,000 acres; average yield, 4.9
bushels; total yleld, 1,323,000 bushels, total yalue at $3.00 per bushel,
$3,969,000.

Clover Seed.—Area harvested, 134,000 aeras avmge :rie‘l.d 2.0 bushels;
total value at $11.65 per bushel, $3,122,200.

Potatoes.—Area harvested, 104,500 acres; average yield, 110 bushels;
total yield, 11,495,350 bushels; average price, $1.22; total value $14, W

Hn (Tame) —Average yield, 1.44 tons per acre; total yield, meze
tons; average price, $16.24 per ton, total value, $70,637,829.

Hay (Wild).—Average yield, 1.27 tons; total yield, 647,700 tons; average
price, $12.69; total value, §8,219,313.

Alfalfs—Area harvested, 200,000 acres; average yield, 284 tons, total
yield, 568,140 tons; average price, $19.23 per ton; total value, $10,925,332.

I0OWA WEATHER AND

CROP SERVICE
TABULATED CROP SUMMARY, 1820,
i T
Aw Average | tal Total
Crop Acres T Price | Vield | Value

| !

= 10,800,000 46.0 bu. § 047 478, |
Osts - 5.898.500 | 39.0 bu. 0.5 mﬁ"'ﬁ‘ﬁ ’5;%".‘3.’
8 wheat 0,000 | 11.3 bu. 1.35 4,520, (00 6. 102, 00
inter wheat 451,000 | 18.7 bu. 1.41 8,400,700 11,07 887
Barley /4,00 | 5.5 bu. | 0.6 7,810,000 | 4,920, 500
§0,000 | 16.2 bu. | LYW | 1896000 1,818, 50
12,000 | 10.0 bu. | 1.80 180, (00 18, 00
270,000 | 4.9 ba. $.00 1,528,000 2,960,000
134,000 2.0 bu. | 165 268, 000 3,182, 200
104,500 110.0 bu. 1.2 | 11,405,350 | 14,084,3%7

A B89 | Taatons | 0.8 319,620 |
Hay, wild - 510,000  1.%7 tons 1200 | "m.m. ':'.gﬁ
L 200,000 2.84 tons 19.%8 568,140 | 10,085,338
:.::l"ll:l:! and Ifll!nlh. 008 7.0 g:u.m
Sweet corn, subject | e .o
‘oﬂw revision ”WI BT i ;.I.w

[ i X X i
i e — 7,800 | 17.0 bu. | L34 "¥0. 850
Frult erop ! 7,000,000
P 5 4,000,000
manufacture ...... 17,250 | 9.2 tons n.% 158,750 1,801,000
Miscellaneous erops
........ , 6,500,000
Total value, not Including live stoek . for the year, 1090..... -
"rOtal valoe for the yenr, Jo19.---8080,008.0m

!'n.nl 8.

leultural mnmu‘lan,
U. 8. BunauAr

o

Charles Reed, Dircgtor
Towa wut%er u&'(.‘mmslr"lu
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JOWA CROPS 1920, ESTIMATED NUMBER OF ACRES BY COUNTIES,

Pastures
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AVERAGE AND TOTAL YIELDS OF [OWA CEOPS, 1920, BY COUNTIES—PART IT—Continued.
-

Rye Flax Seed Potatoes Hay, Tame | Hay, Wild| Alfalfa
|
E | H £
Counties ma g 5
Total Total |2 | Total | . 11;0u| ey g'lolal ke Total
23 £§| Toas |3§| Tons 2% Tons
I = =
| |
B, 000 12 118 1.4 8,400 1.5 885 3.5 | 1,060
1,600 | 18] 428 ‘1.7 43,730 (1.2 | B,100 4.4 = 6,248
600 13 376 1.5 480 (1.2 | 8,868 (2.2 | 616
28, 000 Bb 4H5 (1.6 | 87,630 1.2 1,092 [3.0 | 17,780
H,170 70 686 (1.2 20,700 1.1 20,636 8.5 | 630
1,360 206 40 1.5 | 37,800 1.8 | 25,811 | 58,120
14,540 15,000 (1.6 | 88,600 1.3 | 9,084 | a32
12,200 47,071 (1.3 | 22,080 1,2 | 2,688 | 1,280
5,000 604 ,BH0 (1.8 47,680 1.6 | 10,352 67,270
| 6,240 6,072 1.4 00,710 1.4 126 (2.5 200
8,320 18,510 1.3 30,700 (1.4 470 |2, 120
| 450 &,710 1.6 | 39,850 1. 4,902 2. 1,624
| 44,000 327,260 [1.4 | 30,660 1. 2,206 3. 4,626
3,180 096,096 (1.3 40,950 1. 8,320 (2, 10,746
| 260 207,006 (1.9 | 43,B00 1.5 | 23,37 (3.2 | 28,008
| 4,800 8,162 1.3 | 22,080 1. i 2,748 2. 414
| 2,400 114,118 (1.5 | 70,870 1. 996 |2, 200
| 16,860 27,824 1.4 | 81,600 1.2 1,188 |2, 1,848
s | 8120 44,808 1.4 | 26,780 .21 1,236 |2, Fi73
n Buren....| 16 | 32,000 83 22,204 (1.3 46,680 1.0 30 |2, 1,151
15,800 : 83,776 (1.4 | 38,860 1.1 44 4. 780
16,160 | 10 | 3,000 | 06 30,624 (1.2 30,870 1.8 638 2. 718
5,780 | 10 100 | 68 41,140 1.5 | 58,900 |1. 33 3. 610
11,800 | 10 400 | 85 3,784 (1.3 43,680 1. 40 |3. 815
I 1,060 | 13 716 | 112 | 71,456 (1.4 | 84,080 1. 9,502 13,2 2,176
1,870 | 10 | 10,600 | 1490 | 144,232 [1.6 | 84,080 1.2 | 24,780 4.0 280
6,050 | 10 | 6,600 | 74| 128,612 1.6 | 00,720 (1. 6,102 3.8 38
8,800 | 10 760 | 116 | 989,888 [1.0 | 83,010 (1.4 | 18,146 2.8 | 70,720
8,200 | 11 | 17,270 { 108 | 121,281 (1.6 | 44,000 |1.1 | 16,368 3.8 98
1,760 | 10 800 | 183 | 111,188 [1.5 | 44,410 1.2 | 7,008 2.5 175
—— {1 |
10.2|1, 200,000 | 10,0120, 000 l!'i.ll,-:'li.l.195.5»1:10 1.44/4,34D,620 [1.27(647,700 [2.84] 563,140
| |
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THE MATHEMATICIAN, THE FARMER AND THE WEATHER.
By TuHoMmas Arvaue Bras
Meteorologist, U. 8. Weather Bureau.
[Reprinted from The Scientific Monthly, October, 1920.]

It may have been true when Mark Twain said it, “Everybody talks ahout
the weather, but nobody does anything'” but now-a<ays the mathema-
ticians are doing something. They are hitching the weather to the engine
of a formula, measuring it with the yardstick of an equation, and weighing
it in the balances of a co-efficient. They can tell how many million dollars
a half inch of rain on the fifth of August will add to the corn crop of Ohio;
how many additional automobiles the farmers can purchase as a result of
a week of warm weather while the wheat heads are filling; and how much
smaller the world's supply of cotton will be because of an August drought
in Georgla.

Aspiring poets used to lament that all the possible figures of speech were
long since exhausted, but the poets of to-day still ind something new to
say and new ways to say it.  So the prosaic, practical scientists are saying
something very new about three .of the oldest subjects of human thought,
weather, farming and matliematies. The weather is the oldest of them all
as a basis of observation and remark; the praoctise of agriculture began
early in the history of civilization, and the development of mathematics
began soon after; notably among the Egyptians, and was carried to a high
degree of excellence In some lines by the Greeks. Yet each of these Is the
subject of an extremely new and modern science. Meteorology, the selence
of ' the weather, is one of the newest of the sclences, and is yet in its
infancy. Its beginnings date back to some observations made by Ben-
jamin Franklin, but its application began a century lnr.er Just after the
Civil War, Somqthins of the growth of the modern se of agriculture,

;Incl);ally due to the ymrk of the a.xr!gu,l;ura.l experiment stations, is
known to all. In the old science of mathematics new theorems, processes
and devlm are. oomuuy being . But now appears a group of
men. w,n.l; an original idea, somthfng of the modern aspects
of each. of these, »gm they are combining them and ualng the refined
and elegant processes of mathematical statistics to determine the effect of
various klndg oﬁ weather upon. the crops. lu thalr different stages of dwul
opment, to aqurqp;.,mq farmer’s rigk from unfavorable weather, and to
mmnwre!; - happenings In different parts of the

- i 121 eily .-'illn...; A gl
" 1'The: mnhmuumm mmu llrlnl! to Proh-or Karl Bnrm
‘of 'England, who has applied them primarily in the flelds of blology and
anthropology. In this' country, the leader In the application of these
‘methods to' the problem of determining the influence of the weather on the
‘erops is Professor J. Warren Smith, of the United States Weather Bureau,
whose work in this line began in Ohio several years ago. For example,
‘he has shown that the yield of corn in Ohio is very largely dependent upon
the amount of rein in June, July and August. When the July rainfall is
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leas than three inches, the average yield is 30 bushels per acre, when it Is
five Inches or more, the yield is 28 bushels; which means that these two
Inches of rain have added 27,800,000 bushels to the corn crop of this State,
worth at 1919 prices about §$35,000,000. When the July rainfall i{s three
and a quarter Inches, the yleld is 15,000,000 bushels greater than when it
falls short of this amount by half an ineh., Each quarter of an inch in-
crease between the totals of two and four Inches means an added value of
about $7,800,000. Taking the four great corn-growing states of Indlana,
Ilinols, lowa and Missour, the addition of half an Inch to a total of two
and three quarters inches adds ten bushels per acre to the yield on the
average. This thin layer of water {s worth at present prices about $13 an
acre, or & total for these four states of the Corn Belt of the significant sum
of $4,000,000,000. Truly, if corn is king in this region, water is the power
behind the throne,

But not content with this victory, the agricultural meteorologist ad-
vances Lo the next line of defense with the relentless weapons of statistical
annlysis, the machine guns of mathematics, and finds that the most im-
portant twenty-day period in Ohio is from July 21 to August 10; and
finally goes over the top and locates the critical period in the first ten days
of August. This is the time when the half inch or the quarter inch of rain
i of the most value, and when you must have It if you are to get a big
erop of corn. And this is the period immediately following the blogsoming
of the corn. Now, this idea of “critical perlods"” is new, the idea being that
there are certain short periods of time in the growth of any crop during
whiech its future prospects are largely determined, “a tide which, taken at
the flood, leads on to fortune.” In short, favorable weather at these times
will produce a good crop and unfavorable weather a poor one. In some
crops this is a single short period; in some temperature is the most Im-
portant, in others {t is rainfall or sunshine.

Food is brought to the plant by the molsture in the soil and Is con-
verted into vegetable tissue by heat and by the direct action of the sun’s
rays, For every specles of plant there are certain best temperature and
molsture values, varying at different periods of growth. If these best values
oceur at the critical perlods, excellent crops are certain, barring accldents.
And here we arrive at a practical application; the climate of most places
in the United States s pretty well known and completely exhibited in
published tables, When tables of the critical periods of plant growth, to-
gether with the metecrological factors, whether temperature, rainfall or
sunshine, most affecting growth at these times, likewise become available,
we shall have but to compare the two sets of tables to determine whether a

¢ crop Is climatically well adapted to a particular district. Further,
there are ways of advancing or retarding, within certain limits, the time
of occurrence of the critical periods, thus bringing them into the time
when favorable weather is more likely to occur. This may be done by the
use of an earlier or later variety, by varying the time of seeding, by culti-
vation, or by the use of fertilizers. Moreover, by cultivation, a quarter or
even a half inch of moisture may be conserved, if the farmer knows just
when It is most Important to conserve it. If these methods fail, and the
‘weather is still frequently unfavorable at critical perfods, it will be neces-
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sary to substitute some other erop. In some cases these important periods
are far enough ahead of harvest to enable increased attention to be glven to
other crops in the same year. For instance, the rainfall of May is the most
important factor in the hay crop in most of the northern United States.
If at the end of May the rainfall has been light, other forage cropa may
be planted to take the place of hay. The application of all this to tarming
under irrigation Is obvious. In our arld and semlarid west, the sun may
be depended upon to supply an abundance of energy, and if just the right
amount of water Is applled at the right time, remarkable crops result.
Hence the importance of knowing the right time.

I bave referred principally to Professor Smith's study of the effect of
the weather on the yield of corn in Ohlo, but many other Interesting re-
sults have been obtained, both by bim and others, and both in this eountry
and in Europe. Take wheat for example, one of the oldest and probably
the most important of cultivated crops. In the growing of winter wheat,
which s exposed to all sorts of weather for nine months, through fall,
winter, spring and summer, the weather of three or four ten<day perlods
in May and June is found to influence the erop to a much greater extent
than that of all the rest of the time combined. These are the critical peri-
ods in the development of winter wheat, and they are associated with
certain definite stages in the growth of the wheat plant. When the wheat
18 “jointing,” that is, growing rapidly In helght, cool weather is demanded,
but later, while the heads are filling, it must be warm, and In betwoen
these perfods, during the ten-days when the "hoot” from which the head
emerges ia forming, dry weather I8 necessary for the best growth. Thore
is indication also that cool weather ls advantageous while the wheat s
blossoming, and warm while it is ripening. In addition, a welght of evi
dence is accumulating that a heavy March snowfall is decidedly detri-
mental, contrary to the prevailing popular opinion.

In the great spring wheat centers of North and South Dakota, it haa
been shown that the yield depends largely on the rainfall of May and
June and the temperature of June, but no shorter critical periods have as
yet been established. To obtain & large crop, the rainfall of May and June
should be above the average and June should be cooler than the average.
In North Dakota, which ls the drier and cooler of the two states, a good
rainfall is more important than cool westher, but In South Dakota tem-
perature is In a great measure the determining factor, while In the nelgh-
boring State of Minnesota, variations in either temperature or precipita-
tion during these months have little effect on the yleld. No general rules
for the entire country can be made, but each section must be studied with
reference to lis normal climate

Consider, as another exampls, that staple of our dinner tables, the po-
tato. A eool and wet July makes the potuto erop In the Mississippl Valley.
Cool weather is deslrable all summer and wet weather during June, July
and August, but July is the most important month and the first ten days
of July the most Important short period. This 1s the ten days following
blossoming. If it is cool during this time with a good supply of molsture,
and in addition the moisture supply has been fairly good during the previ-
ous two or three weeks, the prospects for a large crop of potatoes are ex-
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cellent. If these conditions have not obtained, the yield will be small. If
the water supply can be controlled by irrigation, it is of the greatest im-
portance that it be sufficient at this period.

In the great Cotton Exchange in New York and in the primary cotton
markets of the South the price of cotton has always fluctuated from day to
day during the growing season with the daily reports of weather conditions
in the Cotton Belt, where the world's supply of this staple is largely pro-
duced. But it has fluctuated erratically and without any solid knowledge
of the exact amount of influence the weather may have upon the yield.
Recently, however, a well-known American economist and statistician has
shown that he can predict the total yield with remarkable accuracy by
mathematlcal analysis from a knowledge of the average weather conditions
from May to August, an accuracy greater than that of the estimates based
on the condition figures of the Government crop reports. The favorable
weather conditions differ somewhat in the different sections of the Cotton
Belt, extending from Texas to South Carolina, but the most important re-
quirements are that May shall be dry, June both warm and dry, and August
cool and wet, a cool and wet August being of most importance. Sitting in
his New York office, without even having seen a cotton plant growing and
without receiving any reports as to the progress of the crop, the master
of the newer statistics ean at the end of August insert these weather values
In his formula and tell how much cotton will be ginned in the South
during the following autumn and winter, Such, in the hands of experts,
Is the magle in those bughears of our school days, arithmetic and algebra!

There is another phase of weather, not directly connected with erop
yields, towards which the powerful weapons of the mathematiclan have
been directed. This may be called the application of frequency curves to
climatic phenomena. A frequency curve offers a gystematic method of
examining the variations In a series of events, and, as applied to weather
and elimate, may be used to determine how often the summers will be
too hat or too dry for a particular crop, or the winters too cold, or the
growing season too short. The simple average, as usually given in climatic
tables, is not sufficient. We must know how the individual years arrange
themselves around the average. For, though these climatic events occur
according to the laws of chance, they do not all follow the simple law by
which, if you flip a coin a large number of times, heads and tails will
appear with equal frequency. On the contrary, some of these happenings
form “skew” curves; the ralnfall, for example. In parts of the semi-arid
west an annual precipitation of twelve inches is considered sufficient for
the growing of dry land grains, but that average will probably be made
up of a few years with mich more than twelve inches and many years with
amounts somewhat less than twelve. Though twelve is the average, it is
not the most probable amount, and falls of less than twelve are more likely
to oceur than those of more than twelve. In such cases the distribution of
events about the average is unsymmetrical, askew, and the average does
not mean much, does not tell us what we want to know.

IOWA WEATHER AND CROP SERVICE 81

SKEW FREQUENCY CURVE SHOWING DISTRIBUTION OF ANNUAL
PRECIPITATION AT CORRINE, UTAH.

Inches " g 5 & S 10 11 12 13 4 15 18 17 18 I8 2O 21 2R 23

Average value, 12.5 inches; most frequent value, 11.6 Inches,

SYMMETRICAL FREQUENCY CURVE SHOWING VARIATION IN LENGTH
OF GROWING SEASON AT DENVER, COLORADO.

1o 1zo 130 40 59 160 170 180 180 0O
Average and most frequent values colnelde in 156 days.

The farmer or buyer wants to know not only what the average amount
is, but how often in the course of ten or fifty years the amount will fall so
far short of the average as to be entirely inadequate. This the makers
of the frequency curve can tell him much more accurately than he could
do for himself by simply counting the number of times it has been in-
sufficlent in the past ten or fifty years. In the northern portion of the
orange-growing section of Florida, once in a good many years the trees
are killed or badly frozen back by a winter cold wave. To know how often
this is liable to occur is of prime importance in fixing the value of the
land for orange-growing purposes. Similarly, in peach-growing sections,
farther north, peach trees or the buds for next year’s crop are subject to
winter killing, and in nearly all fruit-growing sections the crops are liable
to injury by late spring frosts. In early vegetable farming, the farmer
frequently wants to take the risk of having his crops killed once in five
or ten years in order to be in the market early in the other years. Is it
better for him to go it blindly, depending on his own impression of the
proper date of planting, or to rely on the theoretical determination of the
risk, which in 73 per cent of the cases will lead to no unexpected losses,

]
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and in 94 per cent to not more than one such loss in a period of twenty
to thirty years?

In such cases as these the object is to determine the average interval
hetween the occurrence of certain unfavorable conditions, such as insuffi-
cient rain, late spring frosts, early autumn frosts and other adverse events.
This Is the question that is answered by these curves, for by a little addil-
tional calculation the “frequency” curve becomes an “average interval”
curve. DBy use of these devices of the mathematician, it becomes pos-
aible from the examination of a limited number of observations to obtain
a rensonable estimate of events as they will occur in an unlimited series
of observations and hence to predict what is going to happen on the aver-
age in the next 20 or 100 or 1,000 years. Of course, it is not possible to
tell by these means, nor by any others now known, just when such unfavor-
able events will happen. They may occur in two successive years and not
agaln for 20 years. But, though they appear to happen fortuitously, Iin
the long run they will occur the number of times indicated by the curve,
and it is the performance of the land and the weather in the long run that
determines values, though to the individual farmer the events of a few
specific yeara may be of first importance.

The application of the statistical method to this individual phase of the
problem, in what has been called “weather insurance,” offers a legitimate
opportunity for an extension of the fleld covered by insurance companies,
We now have marine insurance, which Includes perils of the sea due to
storms, also hail and tornado insurance in certain parts of the country,
but the idea may be greatly extended. Basing the work upon the methods
I have described and upon the accurate climatological data collected by
the Weather Bureau, there should be a statistical determination of the
farmers’ many risks from unfavorable weather conditions. Then the
proper charge against the weather hazard can be made, and unseasonable
and unusual weather will cease to be a calamity to the individual, just as
the financial losses by fire and death are minimized in fire and life insur-
ance, and the burden which is at present carried by individual losses and
‘by depreciation of land values will be more widely distributed.

With such insurance well established it will be applicable in a wider
fleld than the distribution of the individual risk. The insurance rate
quoted on a farm will give the purchaser valuable information. The coun-
try banker and storekeeper, who frequently earry the farmer through bad
years, will be able to insure themselves against a great drain upon their
resources in any one year. Instead of the haphazard, unbusinesslike
method of taking unknown chances, which characterizes much of the pres-
ent practice, the weather becomes a determinate risk in farming, a risk
that ean be stated more easily and more accurately than most other busi-
ness risks,

Turning now from the numerous climatic problems of the agriculturist
to those even more extensive flelds of Investigation, the physics of the
atmosphere as a whole and the interrelations of its various parts, we find
that the mathematical weather men have brought to light another serles of
Intereating and curious facts, When an English scientist announces that
it will be warm in Cairo, Egypt, tomorrow, since it was cold in London
today, and that the rainfall will be unusually heavy in England this winter,
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since it was unusually light in Cuba last summer; when another says that
a light rainfall in Chile during the period from May to August will be
followed during July to October by more than ordinary floods on the Nile:
when a Japanese mathematician says that the rice crop in northern Japan
will be large this fall, since the barometer was unusually high last spring
over China; when the scientists begin making such long range and curi-
ously disconnected forecasts as these, it would seem that they are begin-
ning to understand something of how this complicated atmosphere of ours
works. As a matter of fact, they are conservative, and do not make any
such forecasts for individual periods, but they have shown that on the
average and to a great extent such relations do hold.

Many such correspondences between weather happenings in widely
separated parts of the world have been shown. The rainfall of the central
United States shows a direct correspondence to that of central South
Amerieca, and both show an inverse relation to the rainfall of Australia. A
forecast of the temperature at Berlin in March and April is possible at the
end of December from the temperature at Christiana, Norway. When the
April temperature at Irkutsk, Siberia, Is higher than the normal, we may
expect with a high degee of probability that the temperature at San Fran-
cisco in the following July will be abnormally low, and conversely. The
higher the barometric pressure in the Argentine and Chile during March
and April the greater will be the monsoon rainfall of Indla the following
July and August, Florida and southern California refuse to pull together
in the matter of weather. Especially in the winter months, when one ls
warmer than normal, the other insists upon heing cooler. Starting with
San Diego as a basis of comparison and moving east and north, we find
that the temperatures show a decreasing correspondence to those at San
Diego, until, in the Mississippi Valley, the relation changes from positive
to negative, and the eastern part of the country generally has temperature
conditions opposite to those in southern California, culminating at Jack-
sonville, Florida, in a high degree of contrariness. Thus, It is fortunate
for the orange market that freezes are not likely to occur in Florida and
California in the same winter.

Such are some of the curious but apparently unimportant facts which
have been revealed by the application of these novel methods of investiga-
tion to the study of climatic data. They are evidonce that our entire at-
mosphere functions more or less as a unit, and though some of the results
may seem at first sight to be of little t, they promise in the end to
prove of the greatest value, Their significance lles In the fact that they
are leading toward an understanding of those great motions and shiftings
of the atmosphere which cause our changeful weather, and make one
winter to differ from another winter in severity as one summer differeth
from another summer in torridity. A thorough understanding of these
movements should, in time, lead to the solutlon of that fascinating prob-
lem of the climatic forecast, now the realm of charlatans, but the dream of
real sclentists, which aims at predicting the general character of a season
months in advance. When that time comes, the mysteries of the weather
largely will have vanished, and the meteorologist may say with the Wise
Man in Yeats's play, “I have made formations in battle with Arithmetic
that have put the hosts of heaven to the rout."
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