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INTRODUCTION

Weather--one of the most dynamic forces of nature--touches the life of every
individual; it affects water supplies, food, shelter, and sometimes destroys
life itself. Because of weather's great importance, weather records have been
kept at the Northwest Experiment Station for over 65 years. This is the second
publication describing weather at Crookston. Dr. 0laf Soine compiled the first
publication in 1966 entitled "Fifty Years of Weather at the Northwest Experiment
Station." Weather records for the years 1890-1915 from an observation point
within the city of Crookston were used to complete the 90-year summary.

The purpose of this bulletin is to disseminate climatological data in an
organized form to a variety of individuals and groups. Various determinations
have been calculated with the aid of the computer programs developed by the
University of Minnesota, St. Paul Campus Computer Center. The 90 years of weather
data also had to be entered into files for the computer to summarize and manipu-
late. This time-consuming task was completed by Dr. Donald Baker of the
climatology section of the Soil Science Dept., University of Minnesota. The
resulting individual data, means and extremes were then organized by the author
to publish this report. Hopefully, this publication will be a useful reference
to the local newspapers, radioc stations, farmers, power and fuel companies, agri-
businesses and other interested individuals and groups.

WEATHER STATION HISTORY

According to weather records from the Minnesota Climatological Office in St. Paul,
weather observations commenced in Crookston during May of 1885 with H. A. Mason
as weather observer. Due to missing data, the weather records for 1885 through
1889 were not included in this bulletin. John Ross assumed the weather obser-
vation duties during October, 1889, and maintained the records through August

of 1893. At that time, A. G. Andersen became the weather observer and recorded
climatological information for the next 29 years. Norman C. Schreiter took over
observations in May of 1921 and served through February of 1923 at which time

the Crookston reporting station was terminated.

There was a transitional period from June, 1915, through February, 1923, where
both the Northwest Experiment Station and the Crookston weather statlon were
submitting reports. F. L. Keunard was the first weather observer for the
Northwest Experiment Station. Keunard served in this position from June, 1915,
through March, 1918, at which time R. O. Westby became the observer. Westby
observed weather at the station through March of 1919. R. R. Smith toock over

the duties August of 1919 through July of 1921. E. R. Clark observed the weather
from July, 1921, through March of 1923. (lark became the first official weather
observer in the spring of 1922 when the weather observation reports were given
official recognition by the U.S. Weather Bureau and the experiment station was
appointed cooperating observer for the corn and wheat district. Weather obser-
vations were telegraphed to the Weather Bureau Office in Minneapolis each morning
from April 1 to October 1.
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SEASONAL EXTREMES AT CROOKSTON

Extremes in temperature and precipitation are of great interest to a
wide variety of people and also the news media and many organizations

involved with water and flood prediction.

The following list of weather

extremes are extracted and calculated from the 1890-1979 weather records

at Crookston.

Precipitation

Highest annual

Lowest annual

Highest May-July

Lowest May-July

Highest May-September
Lowest May-September
Highest May 15-October 14
Lowest May 15-October 14
Highest month

Lowest month

Highest day

Temperature

Coldest year, mean
Warmest year, mean
Coldest December-February
Warmest December-February
Coldest June-August
Warmest June-August
Coldest month

Warmest month

Coldest day

Warmest day

Last spring low temperature of 3%0 F,
First fall low temperature of 327 F.

Longest period free of 327 F.

Shortest period free of 32° F.

33.
45.
-4,
19,
62.
71,
-13.
78.
-51.
106.

.87
.97
Y
.46
.01
.06
.61
.51
.66

.85

O 0 0O 000 0000

OO~ WO oo N~

or lower temperature

or lower temperature

(1941)
(1936)
(1968)
(1910}
(1941)
(1936)
(1968)
(1936)
(June, 1895)
(7 months)
(August 31, 1908)

s iie vl

v liesiiesiieviieviiesiieviles|

(1893)

(1931)
(1935-1936)
(1930-1931)
(1915)

(1933)

(February, 1936)
(July, 1936)
(February 15, 1936)
(July 28, 1917)
(June 20, 1940)
(August 13, 1964)
(167 days 1922)
(69 days 1964)
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Inches of Precipitation

PRECIPITATION

The geographic location of Crookston in the heart of the Red River Valley makes
both rain and snow the most important types of precipitation. Agriculturally,
the term "million dollar rain" has been used many times to describe precipita-
tion at critical periods of the growing season. On the other hand, large
amounts of snow during the winter coupled with snow or rain in the early spring
make the valley residents quite nervous with the potential for severe flooding
due to the unusually flat terrain. Total precipitation, rainfall, and snow

have been collected and measured daily. Rainfall is measured to the nearest 0.01
inch of water while snowfall is measured as inches of snow to the nearest 0.1
inch, and then melted and measured to the nearest 0.01 inch of water.

During 1890-1979 the total annual precipitation averaged 20.68 inches and varied
from a low of 9.97 inches in 1936 to a high of 32.87 inches in 1941. 1In 43 of
these years, precipitation averages were above 20.68 inches, but in 47 of the
years they were below. According to figure 1, precipitation fluctuated greatly
during the entire period. The longest consecutive periocd of above normal pre-
cipitation was 1894-1906. The longest consecutive period of below normal pre-
cipitation was 1928-1940.
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Figure 2. Average monthly distribution of precipitation, 1890-1979.
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Figure 2. 66.2% of the
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Table 1. each month, 1890-1979,
Day Jan. Feb. Mar. Apr. May June July Aug., BSep Oct. HNov Dec,
1 02 .02 .02 .02 .09 <12 08 .08 .10 .07 .04 .01
2 .03 .02 .03 .03 .08 .10 .14 i1 .05 .04 .01
3 .01 02 <03 . 06 .06 - 09 15 U5 .07 . 04 .02 .02
4 .01 .02 .02 03 .07 .15 .12 .08 . 06 .04 <02 .02
5 02 .02 <03 .05 .08 .11 .14 .08 .08 .08 .03 .02
6 .01 .02 .02 ) .07 i .15 47 .08 .05 .02 .02
7 .01 .01 .04 .06 .04 .18 .06 .08 .07 .07 .03 .02
8 .01 .02 .02 .07 .08 .14 .07 .08 .10 .06 .03 .04
9 .02 .02 .03 .04 .07 .10 11 .12 .07 .04 .0 .01
10 .01 .02 .02 .03 .06 231 .04 11 14 .10 0z 02
11 .02 .02 .02 .04 .17 .10 .14 .09 s .06 .03 .03
iz 01 .02 .03 .05 .07 .13 .22 05 Q7 . 04 .04 .02
i3 .01 .04 .02 .06 .04 .11 .13 - 10 .11 .04 .03 .01
14 .02 .02 .04 . 05 <12 .08 .10 .08 .10 .03 .03 .02
i5 .03 .02 03 .04 11 .17 .07 .15 .05 .04 .03 .04
16 .02 .02 .05 - 06 .08 .14 .12 .06 .05 04 .03 .02
17 .82 .03 .02 04 a7 LG7 .07 .12 03 04 .03 .02
18 .02 .01 .01 .06 .10 .08 .08 . U5 .10 .05 . 04 .02
19 .02 .01 <04 .02 .06 .12 .13 .07 .11 .04 iy 02
20 .03 .02 .04 <07 .06 .12 .13 . a7 .05 .03 .04 .02
21 <02 .03 .02 07 .06 L .09 .08 04 .06 .03 .02
22 .01 .02 .03 .05 .10 .08 .06 <10 .06 03 .01 .02
23 .01 .03 .02 .05 .16 .09 .10 .10 .06 .04 .02 .02
24 .03 .02 .02 .05 .06 .09 .05 10 .12 .02 02 .01
25 .02 .02 <05 .07 .07 .14 .09 .06 .06 U5 .05 .02
26 .02 .02 .04 .07 .13 .07 . 10 -9 .05 02 .03 .02
27 .02 .02 <03 .07 .06 .20 .08 10 .04 .02 01 .02
28 .02 .01 .05 .11 .07 .09 .11 .07 .05 .05 .02 03
29 .03 .03 .02 .06 .09 .05 .06 .39 .05 .03 .01 .02
30 .03 - .02 .07 .05 .18 .07 .14 .07 .07 .01 .02
31 .02 - .02 - .10 e 03 ig -—- .06 - 33
Total .56 .59 <84 1,57 2.5% 3,56 3.09 Z2.80 Z.16 1.43 .78 .60
Percent
of Total 2.7 2.9 4.1 7.6 12,5 17.2 14.9 14.0 10.5 6.9 3.8 2.9




Table 1 gives the average precipitation for each day of each month, 1890-1879,
with mo V t@talu and percent of total. The months January, February,
March, November znd December all have daily precipitation averages ranging

1 inch@sa The major precipitation is received during the
through October. The greatest average daily precipitation
(DZOL due in part to 4.20 inches recorded on this date in
seen by referring to Table Z.

N

o+

e maximum inches of precipitation for each day of each month
was recorded from 1890 through 1879. In a few instances,

f precipitation was recorded for the same calendar date
ﬂmdwc‘red by a + sign@ However, the most recent year is
The nfge t 24-hour precipitation total was recowrded
85 inches of vain. The lowest maximum precipitation
lted snow on Januaxry 7, 1927.

onthly and annual precipitation amounts together with 10-year

80- /eﬂf average are presented in Table 3. The greatest

pitation recorded for any one month was 9.66 inches of rain

QOHTrerxy there were 9 months during the 90 vears where
cccurred., August of 1915 was the only month of the nine

“weaxmlxati@n during the growing season. The other eight

i :he late fall or winter. Referring to the 90-year

nnual precipitation is 20.68 inches with the major portion

growing season.

OCCUTT

and ground frost recording instruments
nds at Crookston (left). 0Official
tation gauge (right).
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Table 3.

Inches of precipitation, monthly and annual, 1890-1979,

Year Total Jan. Feb. Mar. Apr., May June July Aug. Sept, Oct. Nov. Dec.

1890 15.85 0.60 0.70 0.11 ©0.24 1.26 3,50 2.34 1.81 2.20 2.92 0.17 0.0

Avg. 15.85 0.60 0.70 0.11 0.24 1.26  3.50 2.34 1.81 2.20 2.92 0.17 0.0

1891 28.85 0.22 1.63 0.49 1.25 2.90 3.64 5.39 5.23 4.09 2.81 1.02 0.14
1892 17.01  0.46  0.44 1.15 1.95 3.51 L.70 2.92 2.38 0.29 0.11 2.08 0.01
1893 19.10 1.48 1.01 0.50 0.0 2.54  3.86 2.82 2.52 1.34 1.43 0.05 1.55
1894 20.57 0.75 1.25 2.10 4.06 1.55 2.23 1.37 2.28 1.18 2.80 0.40 0.60
1895 24.11  0.30 0.35 0.30 1.19 1.72  9.66 4.62 3.00 1.25 0.40 1.32 0.0

1896 29.70 1.58 0.97 2.45 4.73 8.13 2.95 1.05 3.13 2.29 1.12 1.30 0.0

1897 21,54  0.37 2.30 0.%4 0.39 1.21 3.93 8.45 1.15 1.02 1.33 0.20 0.25
1898 20.99 0.17 0.52 1.15 0.69 3.09 5.83 3.31 2.47 2.22 1.14 0.35 0.05
1899 23.38 0.50 0.05 0.55 1.9z 5.16 3.73 4.30 3.3 1.03 2.05 0.44 0.33
1900 27.55  0.32 0.60 1.33 1.59 0.77 1.07 5.68 7.51 5.08 4.95 0.45 0.20
10-Year Avg. 23.28 0.61 0.91 1.10 1.78 3.06 3.86 3.78 3.30 1.¢8 1.81 0.76 0.31
1901 23.46 0.35 0.40 0.20 2.45 0.26 7.41 4.71 2.60 2.32 2.00 0.0 0.76
1902 21,18 0.11  0.73 1.91 1.41  3.25 3.05 2.92 3.24 1.2 2.42 0.42 0.45
1903 21.64 0.65 0.20 0.80 0.98 3.74 0.70 1.79 4.86 3.78 2.02 0.82 1,30
1904 24.23 0.25 1.80 2.61 3.80 2.09 3.92 2.02 1.94 2.12 2.98 0.10 0.60
1905 29.60 0.75 G.40 1.85 1.27 5.82 2.84 6.17 5.66 2.27 1.18 .99 0.40
1906 26,18 1.20 0.10 0.38 2.56 4.16 3.21 4.87 2.92 1.59 1.11 2.18 1.90
1907 18.38 1.80 0.10 0.60 1.21 0.98 5.14 2.38 2.15 2.71 0.83 0.08 0.40
1908 23.09 0.05 2.22 1.50 1.79 4.38 1.42 0.83 7.34 0.56 1.37 0.58 1.05
1909 19.40 0.64 0.17 0.70 1.08 0.75 3.71 3.90 3,38 1.56 0.8 1.20 1.50
1910 11.18 0.10 0.45 0.7z 2.13 0.66 0.62 1.18 1.42 2.60 0.45 0.45 0.40
10-Year Avg. 21.83 0.59 0.66 1.13 1.87 2.61  3.20 3.08 3.55 2.08 1.52 0.68 0.88
1911 21.35  0.70 1.20 G0.10 2.25 3.81 4.00 1.78 3.27 1.23 1.01 1.58 0.42
1912 22.84 0.55 0.35 0.70 1.64 Z.16  2.41 2.92 3.62 6.39 0.42 0.08 1.60
1913 16.19 0.37 0¢.08 1.15 1.13 1.04 1.84 4.60 0.89 2.86 1.89 0.24 0.10
1914 21.04 .95 0.33 1.25 1.72 0.78 5.33 4.56 2.350 0.67 2.22 0.51 0.42
1915 20.11  0.2%  0.55 0.13 0.93 3.06 8.01 2.98 0.0 1.73 0.49 1.17 0.85
1916 24.86 1.96 0.53 2,12 1.64 2.75 4.18 2.24 3.55 3.58 0.67 0.02 1.62
1917 12.65 0.43 1.15 0.30 1.49 0.24 2.08 2.07 0.67 1.68 1.56 0.21 0.77
1918 20.46  1.13 0.18 0.05 2.64  2.59  2.37 3.49 4,38 0.48 1.76 0.98 0.40
1919 26.89 0.30  0.43 0.54 1.63 3.85 2.64 8.83 3.86 1.94 0.75 1.80 0.32
1920 17.62 1.76 0.30 0.24 0.70 2.07 3.65 2.14 0.47 2.5 0.92 G.55 2.25
10-Year Avg. 20.40 0.84 0.51 0.66 1.58 2.23  3.65 3.56 2.30 Z.3%1 1.17 0.71 0.87
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Table 3., Inches of precipitation, monthly and annual, 1890-1979. (Continued)

Year Total Jan. Feb. Mar. Apr. May June July Aug., Sept. Oct. Nov. Dec.
1951 17.15 0.53 0.58 1.16 1.13 0.92 1.55 0.65 7.04 1.37 0.50 6.60 1.12
1952 17.64 0.66 0.19 0.34 0.69 0.36 4.77 5.75 2.44 0.45 0.17 1.52 0.30
1953 22.73 0.67 0.41 1.37 1.91 3.02 3.78 2.47 2.08 4,32 1.26 0.62 0.82
1954 18.55 0.96 0.23 1.67 1.57 1.88 3,74 2,76 2.11 2.04 0.59 0.74 0.26
1955 21.81 0.37 0.77 1.05 1.27 3.46 3.29 5.18 2.55 1.58 0.45 1.40 0.44
1956 22.16 1.15 0.27 0.94 0.81 3.10  4.09 2.70 5.08 0.25 1.82 1.44 0.51
1957 20.67 0.32 0.43 0.14 0.97 1.58 4.97 1.81 3.63 3.95 1.86 0.94 0.07
1958 17.26 0.21 0.09 0.23 0.46 0.46 3.69 5.91 0.96 0.85 2.04 1.95 0.41
1959 20.76 0.20 0.37 0.21 0.44 2.48 2.10 3.96 6.13 1.20 2.75 0.58 0.34
1960 22.98 0.34 0.40 0.28 .81 2.23 7.08 4,32 3.10 1.38 1.80 0.42 0.82
10-Year Avg. 20.17 0.54 0,37 0.74 1.01 1.95 3.91 3,55 3.51 1.74 1.32 1.02 0.51
1961 17.20 0.29 0.37 0.28 1.16 0.90 1.73 3.00 1.80 4,95 2.25 g.11 0.36
1962 24.07 1.18 1.33 0.70 0.48 5.75 2.92 4.07 2.45 3.69 0.59 0.41 0.50
1963 14.66 0.04 0.24 0.25 1.93 1.57 1.59 5.96 1.91 0.32 0.30 0.29 0.26
1964 21.18 0.13 0.26 0.72 2.67 1.57 5.25 2.19 1.76 4.47 0.46 0.93 0.77
1965 23.25 0.22 0.19 .28 3.34 4.00 4.24 2.27 1.40 4.77 1.27 0.56 0.71
1966 17.23 0.16 0.23 0.67 1.25 1.31 4.49 3.17 3.72 0.67 0.34 0.41 0.81
1967 14,34 1.07 0.55 0.55 2.24 0.78 4,25 0.31 0.70 1.29 1.15 0.26 1.18
1968 29.07 0.48 0.15 1.32 1.64 3.16 8.86 6.35 3.62 1.90 1.02 0.10 0.47
1969 22.79 1.56 0.47 0.12 1.22 2.72 4.58 2.62 3.73 3.59 1.53 0.08 0.57
1970 20.84 0.31 0.23 1.64 1.398 5.40 3.70 1.02 (.92 2.82 1.55 1.14 0.72
10-Year Avg. 20.46 0.54 0.40 0.65 1.73 2.72 4.16 3.10 2.20 2.85 1.05 0.43 .64
1971 25.98 0.63 (.25 0.69 0.62 2.99 3.06 3.96 2,36 5.88 4.75 0.42 (.35
1972 17.59 0.55 0.46 0.59 1.35 1.46 2.31 3.85 2.79 2.46 1.02 0.21 0.54
1973 20.59 0.18 0.12 1.15 0.59 1.93 1.99 1.76 3.40 6.69 1.38 0.94 0.46
1974 21.56 0.40 0.19 (.43 3.33 2.58 1.98 2.97 5. 80 0.07 2.05 1.55 0.21
1975 16.09 G.77 0.19 0.80 2.51 0.83  4.49 0.43 1.54 1.05 2.76 0.56 0.16
1976 13.48 .95 0.38 i.01 0.74 0.38 4.18 1.91 2.77 0.24 0.61 0.04 0.27
1877 29.85 0.49 i.21 (.90 0.98 5.91 3.68 3,32 3,15 3.92 2.03 2.80 1.46
1978 16.10 Q.14 d.07 g.15 0.65 1.4% 2.24 3.73 4.20 i.66 0.24 0.62 0.91
1879 21.44 0.37 1.77 0.85 3.54 2.04 Z2.47 4.65 2.34 (.68 1.86 0.72 0.05
9-Year Avg. 20.30 0.50 0.52 0.74 1.59 2.18 2.95 2.95 3.15 2.52 1.86 .87 (.49
90-Year Avg. 20.68 0.56 0,59 0.84 1.57 2.59 3.56 5.09 2.90 2.16 1.453 0.78 0.60
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Table 4. Total annual and seasonal inches of precipitation, 1890-1879.
Small Grain Sugarbeet  Sunflower- Days with Days with Days with
Season Season Corn Season total precip- total precip- total precip-
‘ Yearly {May 1- (May 1- (May 15- itation 0.1 itation 0.5 itation 1.00

Year Total July 31) Sept., 31) Cct. 13 inches or more inches or more inches or more
1890 15.85 7.10 11.13 12.73 43 9 2
Avg. 15.85 7. 10 11.11 12.73 43 9 2
1891 28.85 11.983 21.25 22,45 54 16 8
1892 17.01 8.13 10.81 10.00 39 10 4
1893 19.10 9.22 13.08 12.39 42 14 4
1894 20.57 5.15 8.6l 10.01 50 18 3
1895 24.11 16.00 20.25 19.73 48 14 5
1896 29.70 12.13 17.55 13.73 70 20 6
1897 21.54 13.59 15.76 15.62 46 17 3
1898 20.99 12.23 16.92 17.14 47 20 5
18985 23.38 13.18 17.54 16.91 57 17 3
1500 27.55 5.52 18.11 20.04 53 24 6
10-Year Avg. 23.28 10.71 15.99 15.80 50 17 4
1801 23.46 12. 38 17.30 19.00 52 18 7
1902 21.18 9.22 13.73 12.29 49 15 §)
1903 21.64 6.23 14.87 15.57 56 13 5
1904 24.23 8.03 12.09 12.59 56 21 3
1905 29.60 14.83 22.76 19.04 55 17 8
1906 26.18 12.24 16.75 15.20 60 19 4
1907 18. 38 8.50 13,36 13.253 45 11 5
1908 23.09 6.63 14,53 13,78 51 10 3
1909 15.40 8.36 13.30 12,10 57 9 5
1910 11.18 2.46 6.48 6.48 36 4 2
10-Year Avg. 21.83 8.89 14.52 14,03 51 13 4
1911 21.35 9.59 14,09 13.00 61 g 3
1912 22.84 7.49 17.50 16.29 56 14 2
1913 16.19 7.48 11.23 12.58 39 7 3
1914 21.04 10.67 13.64 13.98 49 13 5
1915 20,11 14,05 15.78 14.32 48 8 3
1916 24,86 9.17 16. 30 16.26 58 16 Z
1917 12.65 4,39 6.74 6. 86 44 6 0
1918 20.46 8.45 13.32 13.06 44 14 2
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Table 4. (Continued)

Small Grain Sugarbeet  Sunflower- Days with Days with Days with
Season Season Corn Season  total precip- total precip- total precip-
Yearly {May 1- {(May 1- (May 15- itation 0.1 itation 0.5 itation 1.00
Year Total July 31) Sept. 31) Oct. 1) inches or more idinches or more inches or more
1919 26.89 15.32 21.12 18.36 50 13 4
1920 . 17.62 7.86 10.90 11.22 49 ¢ 3
10-Year Avg. 20.40 9.45 14.006 13.59 49 Hy 2
1921 18.58 7.94 12.48 12,49 53 14 2
19272 23.87 11.87 14.72 8§.77 58 18 3
1923 16.76 10.28 13.89 13.96 35 10 5
1924 20.66 7.03 12,17 12.18 44 12 4
1925 23.79 12.28 15.40 19.87 43 4 6
1926 13.90 6.87 9.01 11.56 35 & 2
1927 21.16 11.58 16.00 13.55 51 12 4
1928 18.89 9.97 15.82 15.¢80 39 10 5
1929 14.06 5.45 7.94 7.96 35 7 3
1930 17.13 7.98 11.27 §.81 43 13 2
10-Year Avg. 18.88 9.12 13,27 12.50 43 11 3
1931 17.29 8.79 1z.19 10.99 41 11 i
1932 15.21 5.52 10,16 9.47 36 7 1
1933 17.47 7.55 12.34 11.70 41 10 1
1934 17.45 10.05 12.30 11.18 35 12 6
1935 18.12 §.57 13.05 12.15 43 il 2
1936 9.97 3.73 6.06 5.51 27 5 0
1937 18.79 9.49 11.65 11.46 44 i1 3
1938 15.82 8.82 10.65 7.48 42 10 0
1939 20. 32 5.96 14.37 16,50 44 14 5
1940 19.80 6.56 10.21 9.83 43 11 2
10-Year Avg. 17.02 7.50 11.30 10.63 39 10 2
1941 32.87 13.85 26.01 22.28 57 16 6
1942 19.48 6G.58 13,40 12.78 46 i1 4
1943 12.81 8.70 12.76 12,59 45 1 4
1944 22 .86 8.41 17.34 16.32 532 9 K
1945 18.95 6. 04 12.72 12,36 54 G 2
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Table 4. (Continued)

Small Grain Sugarbest  Sunflower- Days with Days with Days with
Season Season Corn Season total precip- total precip- total precip-
Yearly {(May 1- {May 1- {Mgy 15~ itation 0.1 itation 0.5 itation 1.00

Year Total July 31} Sept. 31) Oct. 1) inches or more inches or more inches or more
1973 20.59 5.68 15.77 16.05 49 11 4

1974 21.56 7.53 13.40 13,75 47 12 5

1875 , 16.09 5.75 8.34 9.36 51 9 0

1976 13.48 6.47 9.48 10.04 38 4 3

1977 29.85 12.91 19.98 20.61 63 22 3

1978 16.10 7.46 13,32 12.83 35 11 4

1979 21.44 9.16 12.18 11.80 45 10 5
9-Year Avg. 20.30 8.07 13.73 14.15 46 11 3
90-Year Avg. 20.68 9,26 14.33 13.97 47 11 3

Lo ciean




Humans , 1 can be severely affected by

temperature extx history, L%ﬂye raturs measurements have been

correlated with the the human body to predict critical levels for
a

heat exhaustion or hypothermia. Plant and animal warnings have also been

issued with storm based on D“@Vl@US temperature records. Owners
of automobiles, other vehicles also have determined a critical
temperature level SR ig weedeg to successfully staxt

a vehicle. These a few the need to record daily
temperatures. Both and e 7recorded once
daily on official We sall instruments are located
in an official thermor eli at Weather Bureau regulation height which
enables aly temperature: fo b@ registered Uﬂli@?M“j throughout the world.

The i rat year were averaged
to Ob e £

The average annual 20-veay average are 1llus-

trated in Figure 6. The ex me fluctuation above and below the mean annual
temperature of 39.59F indica 2 ~limate of the Crookston region.
The coldest yeay was vecorded in 1893 wi 1 mean temperature of 33.7°F.
Contrarily, the warmest ye ] in with a mean tempera-
ture of 45.0°F. Et _appears of record were below

normal and the 1 ining 60 vears above normal in regayd to average temperature
with the @X@@pti@g of a few y@ars in each period.

Tables the average dally temperature, average maximum tempera-
ture a mum temperature for esach day of each month, respectively.
From 26 and 27 can be consi JOﬁ@d the coldest days of the year
with temperature of 1.0°F. July 11 m rks the date of the

1
ar with an average reading of

warmest day @C the vy 1 A The hi
perature OT 83.9°F occurred on J:'” The 1©wp 1 average

s

I e

average maximum tempel
G

iy “3

T
£ 10.5°F occurred on J

e
maximum temperatul °p anuary 26 aCWOTdLWﬁ to Tabie 6. The
lowest average minimum temperature in the past 90 years was - 9.69F on the 27th
of January. The highest average minimum temperature was 58. OP on July 1.
The average monthly re with 10-vear averages and a 90-year average
for 1890 through 19 omLed in Table 8. The lowest average m@mthly tempera-
ture on record was ring Feb., 1936 with an average temp@fauur@ of -13.9°F.
he QJWHGS average peraEUfe of 78.7°F was recorded in July of 1936,
°y Lh @]d@st month with mean monthly

t@mp@ratureg of 69Q6 k and 307 F

The highest maximum temperature for each calendar date and the year recorded
are presented in Table 9. The record high temperature of 106°F was recorded
July 28, 1917, hwgn@gm &emQ@? tures recorded for December, January and
Februaxry are 56°F, 57°F and 63° F, respectively.

The 2 each month and vear recorded
are givgn in 16,  Januvasry ?5 195@ marks the maximum temperature
with a readin -28F. Ahgfe have been five months reported where the lowest
maximum QGWDCAa ture was below zevro.

=27



ach month
e

Table 11 presents the highest €
er dropp

and the §ea? it was rvecorded.

P

below 82 F to set the record

d

The lowest min
presented in
15, 1936. Jan
minimum tempera

Temperature recording
instrumenis are housed in
shelter on the experiment
tation grounds (above).
shelter contains a
imum and a minimum
thermometer and a
continuous recording
thermomerer with a
seven—day chart (left).
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Table 6. Average maximum temperature (OF) for each day of each month, 1890-1979.

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

1 14,1 10.9 25.8 42.1 60.7 72.3 79.4 81.5 76.6 o64.4 44.5 24.3
2 12.7 12.2 25.0 41.1 61.3 72.6 79.4 81.6 76.5 64.4 44.1 25.1
3 13.5 14.2 26.0 43.2 61.8 73.4 79.2 81.7 76.5 65.2 44.6 25.4
4 13,3 15.1 26.2 44.9 63.4 74.0 80.1 82.0 75.9 63.3 43,7 25.3
5 12.5 16.0 26.8 45.5 63.8 73.8 80.5 82.6 75.8 61.7 44.3 24.3
6 13.8 15.3 26.4 45.2 62.0 72.8 81.3 82.1 73.9 60.1 42.4 23.1
7 13.8 14.5 26.9 46.0 64.2 73,3 82.2 81.2 73,5 59.5 40.2 22.2
8 6.1 14.7 25.0 46.6 63.7 73.7 82.0 81.8 73.4 59.6 39.5 21.1
9 15.7 16.3 28.7 47.4 64.1 73.&6 81.2 81L.0 72.0 58.7 39.1 21.3
10 14.8 17.3 30.5 4%.7 63.2 74.4 82.0 79.4 71.7 59.1 38.4 21.3
11 4.2 17.3 30.8 50.2 64.2 75.8 82.8 79%.9 70.7 58.1 37.5 21.5
12 13.2 20.1 31.3 50.4 64.3 7¢6.6 82.2 81.0 70.2 57.8 37.2 20.4
13 14.9 19.6 29.5 51.1 65.2 76.5 8Z2.2 81.4 69.0 58.2 34.7 18.4
14 14.2 17.5 29.1 54.1 66.0 78.0 81.0 81.7 68.8 58.0 35.2 19.2
15 1z.4 17.1 30.7 53.5 66.7 76.7 81L.9 82.0 68.4 58.6 35.2 20.8
16 13.0 20.1 31.8 53.6 69.6 76.7 82.2 81.0 68.2 57.4 36.0 20.2
17 13.1 15.4 32.1 55.6 69.6 77.3 82.1 80.2 70.2 55.9 35.6 19.2
18 14.0 18.1 33.9 54.6 68.6 77.1 82.1 80.4 69.4 55.7 34.2 20.4
19 15.0 8.2 3.0 56.0 68.0 78.2 8&zZ.5 80.2 68.0 54.8 33.1 20.2
20 14.8 19.5 35.6 56.6 68.2 76.8 82.1 80.6 67.8 54.8 33.1 19.2
21 4.1 19.6 36.5 57.0 6%.4 76.3 82.7 79.2 66.9 55.2 30.8 20.2
22 13.3 2zi.8 37.5 55.9 71i.6 77.1 82Z2.7 78.0 65.6 53.6 29.2 21.1
23 13.0 23,0 39.0 57.5 70.7 78.3 82.8 78.4 65.7 51.9 29.3 20.5
24 14.0 22.0 38.7 57.7 71.0 78.4 82.6 78.1 64.3 51.8 29.5 19.1
25 11.8 23.2 37.5 58.4 71,5 78.2 83.4 78.4 064.2 51.4 30.3 17.8
26 10.5 23.5 37.1 58.1 70.9 78.7 83.9 77.4 63.4 49.6 29.0 18.7
27 11.7 24.3% 37.8 59.5 71.5 79.5 8Z.2 78.1 63.4 49.2 26.4 16.1
28 14.1 24.8 39.2 58.7 72.7 79.6 83.0 77.3 63.0 47.8 26.3 18.6
25 12.7 23.0 39.8 58.9 72,3 79.6 82.2 76.9 63.1 48.0 26.6 17.7
30 13.9 40.6 60.0 72.7 79.2 80.9 76.3 63.8 47.8 26.3 18.2
31 13.2 41.6 72.2 81.8 76.5 46.5 16.5

Avg. 13.6 18.4 32.8 52.3 63.0 76.3 81.8 79.9 69.3 56.1 35.2 20.6
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Table 7. Average minimum temperature (@P) for each day of each month, 1890-1879.
Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct., Nov. Dec.
1 -3.2 -8.3 4.9 22.9 37.6 47.9 55.2 56.6 5Z.6 40.6 27.4 7.0
z2 -5.4 -7.8 5.2 22.8 36.1 48,9 55.3 56.6 51.8 41.1 25.8 7.8
3 -5.5 -5.9 6.4 24.4 35.9 49.2 56.1 54.2 50.4 41.7 27.1 8.9
4 -5.6 -5.4 3.7 26.0 37.0 50.3% 56.4 55.7 50.3 40.4 25.9 7.5
5 =5.5 -3.7 4.7 26,2 38.2 48.8 57.0 56.4 51.3 39.4 25.8 7.3
6 =-5.0 -3.8 5.4 26.7 37.6 49.9 57.9 57.2 50.2 38.0 24.% 5.8
7 -6.1 -6.9 5.8 26.0 38.9 48,5 58.6 57.1 49.6 37.5 23.6 5.9
8 -3.9 -5.% 7.6 26.6 37.9 49.4 57,2 55.% 48.8 37.% 21.9 4.7
g  -4.4 -5.0 8.0 27.0 37.8 5i.Z 56.5 56.3 48.5 35.6 22.3 4.2
i -5.7 -3.% 10.1 29.0 38.8 50.5 57.5 54.9 48.1 37,1 21.0 2.7
it -4.3 -3.3 10.1 29.1 38.6 51.7 58.8 54.3 47.0 37.0 21.32 2.9
1z -6.3 -0.7 11.6 29.4 38.6 51.9 58.4 55.1 47.0 36.0 21.2 3.5
13 -4.9 -1.7 9.6 28.5 39.6 5z.6 58.0 55.8 46.7 36.3 19.4 0.6
14 -6.2 -3.1 10.4 30.9 40.6 53.2 57.3 55.Z2 46.5 36.4 19.1 2.2
5 -7.1 -4.9 1i0.1 20.7 40.3 53.3 57.8 56.4 45.6 36.6 18.8 3.2
16 -8.4 -2.4 10.6 31.7 40.9 53.6 58.2 55.5 45.2 35.3 18.8 2.7
17 -7.1 -0.8 13.0 31.9 43.7 54.0 57.8 54.5 45.0 34.2 18.%9 1.7
18  -6.9 -3.3 14.4 32.5 44.5 53.5 57.9 54.8 45.1 33,5 18.5 2.8
19 -4.6 -2.7 15.4 32.8 43,7 53.5 57.3 54.6 44.7 32.4 17.% 2.1
200 -4.4 -1.0 16.2 33.5 42,5 53.0 57.8 54.6 44.4 33,7 17.3 2.0
2L -6.0 -1.4 16.4 33.4 43.4 53,3 58.1 54.0 43.6 33.4 14.9 2.3
22 -7.1 G.5 18.5 33.4 45.7 53.4 57.3 54.3 43.1  32.5 12.5 4.1
23 -7.5 1.8 19.2 34.0 44.9 55.1 57.5 53.5 42.8 30.3 12.4 2.0
24 -5.9 1.7 18.8 34.1 45.3 54.6 57.3 53.4 41.6 30.6 12.0 0.7
25 -7.0 1.2 20.0 34.3 45.8 54.4 58,1 54.1 40.Z2 30.5 13.3 -1.2
26 -8.5 3.8 17.4 34.4 46.5 54.8 58.1 52.4 39.5 30.1 12.4 -1.9
27  -9.6 4.6 18.4 34.8 44.8 55.5 58.2 53.2 38.2 29.1 10.5 -3.1
28  -7.9 2.4 18.9 35.3 46.7 56.1 56.7 53.3 35.4 28.9 9.9 -2.2
2¢ -85 2.4 22.0 35.8 47.4 55.8 56.4 51.7 39.2 29.2 8.9 -0.4
30 -7.4 22.1 36.6 47.2 55.8 56.3 52,1 392.1 29.5 7.6 -2.2
31 -7.3 22.4 49.0 56.0 52.0 28.0 4.1
Avg, -6.2 -2.3 12.9 30.5 41.8 52,5 57.3 54,7 45.5 34,6 13.4 2.6
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Table 8. Average monthly and annual temperatures (°F), 1890-1979. (Continued)

Year Annual Jan. Feb. Mazr. Apr. May June July Aug. Sept. Oct. Nov Dec
1921 42,8 4.6 16.3 20.9 44.9 57.0 68.8 73.7 68,53 59.7 48.3 23.5 15.2
1922 42.1 7.5 4.2 26.8 45.1 62.4 66.6 63.1 70.8 60.5 47.1 35.0 9.2
1923 41.0 10.4 3.1 15,1 38.5 586.4 68.2 72.4 63.0 60.5 446 35.7 20.3
1924 38.1 -0.7 15.5 26.7 40.4  46.8 61.2 66.4 65.3 55.9 51.7 26,5 1.0
1925 40.4 6.1 12,5 27.4 48.9 53.5 62.9 67.4 70.0 59.8 34.8 27.5 12.6
1926 40.0 13.6 18.8  23.5 43.1 58.9 60.5 69.1 66,4 54.7 42.8 20.4 5.9
1927 39.0 7.2 11.8  30.7 42.9 50.3  63.1 66.6 64.0 59.2 47.3 22.5 0.4
1928 41.6 11.4  17.3 25.3 37.8 538.4 60.3 69.1 66.3 54.6 45.0 31.5 21.2
1829 37.9 -8.4 2.0 30.1 43.5 50.5 63.5 70.4 67.9 54.5 46.5 23.53 9.4
1930 41,5 -2.6 18.4 24.8 45.7 54.3 65.3 71.9 71.1 58.1 43.3 29.9 16.9
10-Year Avg. 40.4 5.9 12.0 25.1 43,1 55,0 64.Z 68.5 67.3 57.8 45,1 27.6 11.2
1931 45,0 17.0 25.6  27.4 44,6  53.5 67.8 70.9 57.5 63.5 49,5 32.4 19.2
1932 40.3 11.6 10.7 18.0 43,4 57.2 69.2 71.6 69.9 57.8 40.3 23.2 9.6
1933 40.3 9.8 5.6 26,5 40.4 57.0 71.5 72.2 569.3 61.4 40.4 23,53 4.4
1934 41.6 11.4  10.6  23.0 42.7 63.0 64.2 69.8 56.6 53.6 48.8 33.4 9.5
1935 39.0 -1.9 21.9 Z6.7 38,2 53L.4 60.7 74.3 67.2 56.0 45,2 15.9 9.8
1936 37.1 -9.0 -13.9 21.0 33.1 61.5 6G4.4 78.7 69.4 50.3 40.9 23.5 13.3
1937 38.2 -9.0 4.9  20.0 39.% 57.4  63.8 70.2 72.6 58.5 42.9 26.2 9.2
1938 41.72 3.6 8.3 3.0 42.5 52,1 63.4 68.9 70.6 60.8 51.6 22.8 13.9
1939 41.5 8.2 -3.4 19.8 40.0 62.2 0&4.6 72.8 70.9 59.3 41.4 34.6 24.5
1940 40,2 3.8 13.8 18.9 37.9 54.0 62.0 70.6 66.5 62.8 51.0 25,7 16.4
10-Yeaxr Avg. 40.4 4.5 8.3 23,5 40.4 56.9 65.2 72.0 69.1 59.4 45.2 25.9 13.0
1941 41.8 9.0 6.5 21.%5 45.5 59.0 066.1 71.9 67.5 56.8 45.8 30.2 18.9
1942 40.6 15.5 11.¢  32.0 46.3 50.8 61.3 66.8 66.0 52.5 47.7 27.2 5.6
1543 39.4 -2.2 11.0  17.1 42,6  50.3 62.7 72.0 67.3 53.8 48.5 28.4 i9.1
1944 41,3 19.3 11.4 19.3 29.8 57.1 63.7 67.8 66.1 56.1 47.2 32.53 15.0
1945 38.9 9.5 13,3 34,5 39,2 47.3 59.3 66.9 66.7 53.4 43,3 26.0 5.9
1946 39.9 6.0 5.9 33,5 46.4 51.4 63.0 70.3 65.7 55.7 41.9 26.6 10.2
1947 39.1 12.5 6.6 22,2 33.2 49.3 60.5 70.0 70.4 54.96 52.3 20.8 9.3
1948 39.0 1.7 4.4 17.2 40.5 54.6 62.6 69.4 68.0 62.2 47.4 29.3 9.6
1949 39.9 3.3 1.2 26.9 43.9 55.2 64.0 69.4 71.1 54.3 45.0 33.0 9.0
1950 35.0 -9.5 5.0 17.9 30.1 49.2 62.0 66.5 63.2 58.8 46.3 21.8 5.2
10-Year Avg., 39.35 6.5 7.7 24.2 41.2 52.4 62.5 69.1 67.2 55.8 46.5 27.6 11.0
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Table 9. Highest maximum temperature for each day of each month and year recorded, 1890-1978.

Day Jan. Feb. Mar, Apr. May June
1 41 (1927) 38 (1952) 47 (1918) 71 (1963) 88 (1952)+ 93 (1939)
2 41 (1944) 39 (1962) 52 (1905) 72 (1910) 91 (1939) 94 (1948)
3 36 (1944) 38 (1967)+ 50 (1905) 75 (1921) 91 (1959) 93 (1968)
4 35 (1898) 47 (1925) 48 (1949) 75 (1930)+ 91 (1952) 92 (1968)+
5 57 (1902) 45 (1963) 47 (1925) 74 (1930) 97 (1926) 93 (1939)
6 39 (1928) 45 (1963) 49 (1892) 74 (1900) 97 (1926) 97 (1959)
7 44 (1914) 41 (1898) 51 (1892) 79 (1931} 94 (1891) 99 (1959)
8§ - 44 (1900) 48 (1898) 50 (1898) 78 (1931) 89 (1895) 96 (1959)
9 45 (1958) 45 (1898) 50 (1902) 79 (1977) 88 (1928) 92 (1973)+
16 44 (1958) 42 (1928) 50 (1977)+ 82 (1925) 86 (1976)+ 95 (1956)
11 40 (1958) 42 (1977) 53 (1902) 81 (1955) 89 (1906) 94 (1956}~
12 42 (1928) 42 (1898) 60 (1910) 80 (1968) 94 (1900) 104 (1893)
13 43 (1899) 42 (1935)+ 53 (1914) 80 (1910) 92 (1932) 97 (1893)+
14 43 (1899) 40 (1935)+ 52 (1935) 80 (1942) 90 (1932) 100 (1883)
15 40 (1942) 45 (1931)+ 57 (1927) 84 (1926) 90 (1926) 94 (1933)
16 43 (1942) 46 (1931) 57 (1910) 77 (1913) 87 (1918}~ 98 (1933)
17 41 (1972)+ 41 (1971) 61 (1933) 80 (1850) 91 (1972) 98 (1933)
i8 38 (1944) 42 (1930) 62 (1910) 77 (1973) 90 (1901) 101 (1933)
19 45 (1900) 45 (1930) 62 (1910) 80 (1952)+ 94 (1948)+ 99 (1933)
20 47 (1944) 48 (1930) 57 (1946) 85 (1926) 88 (1972) 99 (1910)
21 46 (1500) 47 (1930) 69 (1910) 83 (1926) 99 (1964) 89 (1910)
22 47 (1900) 48 (1958) 65 (1945} 78 (1942; 92 (1955)+ 91 (1922)+
25 47 (1942) 55 (1958) 76 (1910) 8% (1942) 94 (1928) 96 (1910)
24 45 (1944) 54 (1958) 68 (1945) 83 (1891) 91 (1967) 96 (1936)
25 43 (1944) 63 (1958) 66 (1945) 87 (1851) 8¢ (1977)+ 99 (1900)
26 37 (1947) 55 (1858) 67 (1946) 79 (1877) 85 (1931) 95 (1890)
27 40 (1892) 49 (1895) 78 (1946) 90 (1952) 97 (1977) o8 (1910)
28 40 (1892) 53 (1905) 74 (1946) 92 (1952} 93 (1969)+ 98 (1970)
29 43 (1890) 48 (1932) 66 (1963) 88 (1952)+ 86 (1939) 100 (1912)
30 41 (1892) 74 (1967) 87 (1952) 101 (1939) 99 (1921)
31 42 (1952) 78 (1963) 98 (1939
90-Year
Record 57 63 78 92 101 104

+ Previous years than the one indicated with the same temperature.



Table 9. (Continued) Highest maximum temperature
Day July hug, Sept. Oct Nov. Dec.

1 101 (1921) 98 (1930) 97 (18%4) 86 (1976)+ 66 (1978) 54 {1962)
2 95 (1921) 100 (1846} 94 (1960) 87 (1892) 67 (1978} 51 {1962)
3 91 (1949) 96 (1893) 95 (1976) 85 (1937) 65 (1978) 53 (1941)
4 92 (1940)+ 99 (1947) 92 (1979}~ 84 (1975} 71 (1975) 54 (1941
5 93 (1940} 28 (1931)+ 96 (1978) 86 (1920) 71 (1975) 47 (1939)
6 100 (1936) 98 (19413 96 (1978)+ 85 (1909) 65 (19753 52 (1939)
7 162 (1936} 97 (1963)~ 98 (1931) 86 (1975) 64 (1975} 56 (1939)
8 102 (1936) 100 (1958} 95 (18978) 83 (1975) 69 (1931} 15 (1939)
9 100 (1936) 98 (1949) 95 (1978)+ 84 {1938) 63 (19373} 51 (1939)
16 105 (1936) 92 (1958)+ 90 {1931) 83 (1938} + 66 (1909) 49 (1939)
11 105 (1936} 24 (1269) 99 (1831) 82 (1934} 58 (1954) 47 (1928)
12 105 (1936} 95 (1978} 90 {1952} 82 (1956) 58 (1934) 51 (1939
13 103 (1936) 101 (1965) o1 (1927) 82 (1934} 55 (1973)+ 45 (1913}
14 100 (1936) 100 (1965) 90 (1887} 80 (1962) 62 (1939 46 (1890)
15 99 (1931) 99 (1952) 87 (1891) 80 {1962) 62 {1953) 4% (1913
16 101 (1936) 96 (1971) 89 (1979) 80 (1963)+ 59 (1934) 52 (1962)+
17 101 (1932) 97 (1945} 90 (1852) 80 (1910) 7 (1953) 48 (193%)
18 100 (1832) 100 (1976) 90 (1891} 76 (1945) 55 {1853}~ 45 (1943}«
19 99 (1932) 100 (1976) 88 (1970 78 {1953) 64 (1917} 47 (1890)
20 98 (1918) 28 (1976) 88 (1970)+ 79 (1953} 60 (1890) 47 (1890)
21 101 (1893) 99 (1976) 93 {1891} 81 (1947) 55 (1904} 41 (1890}
22 98 (1940} 97 (1947) 93 (1938) 75 (1963} + 51 (18%0) 46 (1890)
23 97 (1941} 95 (1925) 87 (1937) 79 (1963) 51 (1939} 40 (1889)
24 95 (1932)+ 97 {1976) 83 (1930) 71 (1973} + 49 (1942) 44 {1957)
25 101 {1931} 97 (1976) 91 (1538) 72 {1901} + 50 (1914} 43 (1943)
26 99 {1%41) 95 (1937) 90 (1892) 74 (1955) 51 (1962} 40 (1859)+
27 101 (1941) 95 {1953} + 87 (1974} 72 (19443 + 50 (189¢) 40 (1928)
28 106 (1917) 85 (1925} 90 (1952) 71 (1944) 51 (1890) 38 (1962)+
29 8 (1975) 96 (1969) 90 (1892) 71 {1891) 50 (19143 49 (1887}
50 100 (1929) 93 {1972} 86 (1976) 72 (1950) 45 (1969) 42 {1887)
31 96 {1936) 93 (1921} 69 (1950) 38 (1904)
90-yeaxr

Record 106 101 59 &7 71 56

+ Previous vears than the one indicated with the

same temperature.
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Table 10. Lowest maximum tempersture (OF) for each day of each month and year recorded, 1890-1979.

Day Jan. Feb., Mar. Apr. May June
1 -16 (1974) -26 (1893) -6 (1916) 16 (1936) 35 (1909) 47 (1945)
2 -17 (1911)+ -20 (1893) 0 (1893) 18 (1954) 30 (1907) 50 (1897)
3 -18 (1896) -20 (1907)+ -3 (1917) 20 (1954)+ 32 (1954) 48 (1951)
4 -20 (1896) -21 (1895) -6 (1919) 25 (1954)+ 38 (1944) 49 (1935}
5 -20 (1912) -24 (1936) 2 (1893) 16 (1916) 38 (1931) 49 (1944)
6 -20 (1912) -22 (1936) -1 (1955) 20 (1979) 35 (1907) 40 (1s01)
7 -17 (1966) -21 (1936) 4 (1932) 18 (1936) 40 (1950) 53 (1937)
8 -15 (1894) -26 (1899) 4 (1944) 25 (1950) 41 (1955) 53 {1915)
9 -20 (1912) -18 (1899) -3 (1948) 27 (1962) 36 (1907) 54 (1908)
10 -25 (1912) -23 (1899) -8 (1948) 30 (1950)+ 38 (1946) 47 (1947)
11 -25 (1912) -16 (1914) 2 (1956) 27 (1940) 39 (1946) 55 (1941)
12 -13 (1916) -19 (1936) 2 (1896) 26 (1907} 42 (1801) 54 (1942)
13 -21 (1916) -10 (1949) -4 {1897) 22 (1950) 40 (1907) 54 (1917)
14 -23 (1892) ~-11 (1939) -5 (1897) 31 (1904) 42 (1946) 61 (1917)
15 -18 (1972) -22 (1936) -4 (1897} 22 (1904) 41 (1916) 57 (1805)
16 -17 (1977) -20 (1936) 6 (1893) 23 (1907} 45 (1942) 56 (1915)
17 -18 (1967) -14 (1903) 1 (1902) 27 (1953) 41 (1890) 56 (1915)
18 -20 (1970)+ -18 (1966) 5 (1923) 29 (1949) 45 (1890) 55 (1944)
19 ~17 (1943) -10 (1894) 10 (1912) 28 (1928) 38 (1968) 62 (1902)
20 -22 (1943) -10 (1939) 12 (1913) 35 (1941)+ 38 (1931) 58 (1902)
21 -18 (1954) -8 (1939) 6 (1906} 33 (1893) 45 (1953)+ 57 (1942)
22 -20 (1936) -10 (1914} 10 (1940) 25 (1967) 55 (1963) 55 (1942)
23 -28 (1936) -10 (1904} -4 (1974) 32 (1867) 42 (1968) 61 (1905)
24 -24 (1904) -10 (1950) 8 (1923) 38 (1949)+ 51 (1974)+ 65 (1897)
25 -14 {1918)+ -10 (1919) 8 (1894) 30 (1937) 46 (1943) 60 (1907)
26 -20 (1893) -12 (1919) 14 (1904) 32 (1950) 47 (1943) 58 (1925)
27 -15 (1966)+ ~-11 (1962) 15 (1859) 33 (1907) 42 (1965) 58 (1914)
28 -25 (1966) -12 (1962) 11 (1970) 34 (1950) 48 (1947) 65 (1943)
29 -18 (1966)+ -8 (1916) 10 (1969) 37 (1966) 53 (1910) 55 (18%1)
30 -20 (1918} 12 (1907) 33 (1909) 52 (1907) 58 (1945)
31 -16 (1917) 16 (1936) 47 (1946)

90-Year

Record -28 -26 -6 16 30 40

+ Previous year than the one indicated with the same temperature.
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Table 10. (Continued) Lowest maximum temperature

Day July Aug. Sept. Oct. Nov.
1 57 {1968) 64 (1903) 56 (1948) 43 (1974)+ 17 (1935) -16 (1896)
2 60 (1915) 63 (1907) 56 (1974)+ 44 (1950) 17 (1951)+ 10 (1896}
3 60 (1915} 67 (1978) 56 (1918) 43 (1950} 18 (1851~ (1964)
4 63 (1915)+ 65 {1807} 57 (1935} 40 (1898) 17 (18513 {1898)
5 67 (1904) 70 (1912) 58 (1965) 42 (19523 17 (1935} {1936)+
& 66 (1908) 62 (1921) S50 (1911 42 (1976} + 19 [1959)+ {1936)
7 61 (1922) 65 {1909) 55 (1946}« 36 (1917) 14 (1938) (1893)
8 66 (1895) 64 (19173 51 (1941) 39 (1925} 13 (1966} {1927}
9 66 (1958) 64 (1914} 51 (1928) 35 (1959) 17 (1802) (1977)
10 67 (1951} 64 (1913)=+ 52 (1962) 37 {1935} 15 (1894) {1893
11 70 (1975)+ 63 (1951) 50 (1802} 3% (1917} g8 (1211 {1945}
iz 67 (1913) 64 (1964) 46 (1890} 33 (19173 + § (1211) (1917}
13 63 (1952} 66 (1908} 46 (1903) 37 {1937) 8 (1911} (1917
14 65 (1961) 64 (19793} 47 (1956) 36 (180%) 8 (1940) (1501}
15 63 (1806} 64 (1897} 42 (1903) 38 (1897 6 (1932} (1926)
16 64 (1937) 66 (1944} 50 (1918}« 32 {1952} 14 (1903} -6 (1963)
17 63 (1915) 63 (1935}« 45 (19015 30 (1930} 10 {1903) 11 (1897}
18 63 (1895) 66 (1975) 46 (1918} 27 (1930 1 (18945 10 (1929)
19 70 (191534 63 (1907} 49 (1918) 30 (1917)+ -5 (1896) 23 (1916)
20 64 (1895) 65 (1902) 45 (1945} 28 (1913) 0 (18986) -18 (1915)
21 63 (1948) 60 (1916)+ 46 (1912) 32 (1913) -2 (1896) 12 {1918}
22 67 (1949} 61 (1906) 46 (1895) 30 (1917) 5 (18923 10 (1945)
23 65 (1897) 8 [1940) 44 (1942} 26 (19306} -1 (1900} -10 (1892)
24 67 (1911} 50 {1914} 37 (1912) 29 (1933} 3 (1877) 12 (1914)
25 67 (1918)+ 53 (1914 40 {19423+ 30 (1976) 3 (1977} -18 (1933)
26 67 (1918} 55 {1911} 40 (1934) 29 (1936) -1 {1919) 16 (19343
27 65 (1905 59 (1946}« 39 (1941) 22 (1919} 0 (1891} 19 (1817}
28 66 (LJ/‘ 60 (1907)+ 40 (1208)+ 20 (1925) -5 (1895) -21 {1817)
29 63 )53 55 (1882} 41 (1894} 23 (1917)+ -15 (18%6) -8 (1934)
30 63 (lJQBj 58 (1904} 44 (1908) 27 (1917} -16 (18986) -15 (1883)
21 66 (1931) 59 (1974)+ 25 (1911) -16 (1973)

90-Year

R@G@Wd 57 50 37 20 -16 ~23
- Previous vear than the one indicated with the same temperature.
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Table 11. Highest minimum temperature (@F) for each day of each month and vear recorded, 1890-1979,
Day Jan, Feb. Max, Apr, May June
1 27 (1941) 27 (1924) 30 (1924) 44 {1958) 59 (1955) 66 (1923)
2 28 (1964) 27 (1931) 33 (1961) 46 (1928) 57 (1951) 66 (1944)
3 30 (1927} 31 (1962) 33 (1894) 40 (1958)+ 62 (19413 66 (1948)
4 25 (1926) 30 (1925) 33 (1918) 4% (1929) 61 (1941} 66 (1963)
5 27 (1902} 26 (1960) 32 (1925) 42 (1873) 61 (1941) 65 (1932)
6 27 (1928} 27 (1925) 32 (1973) 43 (1925} 67 (1926} 7% (1939)
7 27 (1963) 25 (1928) 35 {1973) 44 (19633~ 65 (1896) 67 (1959)
8 27 (1963} 23 (1935} 34 (1968) 48 (1900) 61 (1897) 65 (1972)+
9 23 (1902) 26 (1976) 36 (1903) 42 (1977} + 65 {1896) 74 (1894)
10 28 (1958) 25 (1921) 35 (1973) 45 (1976) 63 (1922) 65 (1870)+
11 24 (1928) 27 {1908) 33 (1977} + 43 (1855} 60 (1922 71 (19586)
12 32 (1928) 32 (1908} 34 (1929) 52 (1941) 60 (1977) 75 (1894)
i3 26 (1960) 33 (1935) 36 (1964) 45 (1941) 65 (1958) 70 (1894)
14 30 (1906} 33 (1935) 36 (1973} 52 (1976) 65 (1932) 71 (1979)
15 26 (1969) 28 (197¢6) 42 (1927) 53 (1963) 63 (1977} 7% (1973)
16 29 (1931} 28 (1971) 34 (1946) 54 (1963) 61 (1903) 65 (1919)+
17 20 (1972) 30 (1976) 38 (1968) 53 (1877) 64 (1903) 7L (1923)+
i8 32 (19443} 32 (1951) 36 {1921) 55 (1931} 67 (1972) 70 (1933)
19 32 {1914) 34 {1930) 35 (1818)+ 53 (1973) 68 (1941) 72 (1933)
20 24 (1919)+ 31 (1899) 38 (1946) 60 (1%00) 60 (1902) 70 {1909)
21 32 (1208) 34 (1930) 46 (1926) 54 (1900) 65 (1964) 73 (1910)
22 20 (1942} 33 (1930) 37 (1902) 50 (1957)+ 65 (1966) 71 (1923}
23 3% (1809) 32 (19313 45 (1910) 52 (1957)+ 61 (1500} 72 (1922}
24 32 (1944) 3% (1958) 45 (1945) 54 (1900) 68 (1967) 72 (1910)
25 32 (19683 3% (19513 48 (1945) 59 (1894) 65 (1977) 71 (1936} +
26 26 (1944) 40 (1958) 46 (1945) 55 (1901) 65 (1978) 72 (1901)+
27 24 (1891) 36 (1933) 41 (1968) 60 (1974} 63 (19345 + 71 {1931}
28 21 (1931} 37 (1932) 45 (15946) 58 (1896) 71 (1969) 74 (1963)
29 26 (1942) 30 (1924) 47 (1963) 55 (1952) 70 (1937) 75 (1563)
30 29 ({1931) 50 (1967) 60 (1894) 64 (1919) 76 (1931)
31 22 (1935) 42 (1963) 70 (1934)
90-Year
Record 33 40 50 60 71 76

+ Previous year than the one indicated with the same temperature.
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Table 11. (Continued) Highest minimum temperature
Day July Aug. Sept. Oct, Nov, Dec.
1 75 (1918} + 73 (1936) 74 (1921) 59 (1973)+ 47 (1938) 34 (1909)
2 73 (1921} 71 (1964} 70 (19293 64 (1897) 45 (1964)+ 32 (1973)+
3 70 (1935) 67 (1909) 70 (1960) 64 (1914) 49 (1956) 40 (1941)
4 70 (1938} + 72 (1847) 70 (1897} 64 (1914) 46 (1948) 33 (1941)
5 71 (1910) 72 [1947) 71 (1960} & (1955) 44 (1977)+ 29 (1920)
6 71 (1937) 72 (1941)+ 74 (1970) 55 (1973)+ 50 (1977) 32 (1951)
7 75 (1936) 72 (1937) 76 (1976} 60 (1975) 50 (19773 32 (1935)
8 78 (1936) 70 (19489) 70 {1897) 60 (1875)+ 44 (1963) 30 (1852)
9 73 (1936) 68 (1976)+ 70 (1964) 53 (1923) 39 (1964) 34 (1939)
10 80 (19326) 70 (1947)+ 65 (1972}« 62 (1938) 40 (1209) 28 (18956}
11 81 (1936} 72 (1936)+ 71 (1931} 59 (1947) 42 (1964; 34 (1921)
12 79 (1936) 71 (1969 70 (1952) 60 (1943) 41 (1937) 33 (1921)
13 74 {1936)+ 73 (1978) 70 (1952) 52 (1956) 43 {1823) 30 (1921}
14 74 (1901) 73 (1822} 71 (1927) 61 (1963)« 43 (1944} 33 (1928)
15 71 (1801) 77 (1937) 65 (1968)+ 57 {1962} 43 (1931) 32 (1928)
16 71 (1875) 71 (1972) 67 (1s08) 60 (1947) 42 (1831) 32 (1895)
17 82 (1894) 72 (1960) 67 (1963) 55 (1947) 41 (1953) 31 (19773 +
18 74 (1857)+ 73 (1916) 67 (1964) 53 (1929) 35 (1922) 32 (1957}
19 80 (1932) 79 (1976) 64 (1841)+ 61 (1956) 34 (1934)+ 27 (1890)
20 71 (1835} 77 (1976) 66 (1914) 59 (1920} 35 (1962)+ 30 (1879)
21 71 (1941) 68 (1972)+ 59 (1914} 61 (1953) 35 (1966} + 27 (1979)
22 71 (1965) 72 (1947} 66 (1940) 50 (1963) 31 {1966)+ 32 (1931)
23 71 (1920) 74 (1947) 71 (1930) 53 (1923} 36 (1954) 29 (1928)
24 73 {1960) 70 (19756) 62 (1217) 52 (1973) 34 (1942) 25 (1963)
25 72 (1817} 65 (1974}~ 6l (1923} 55 (1970} 33 (19443 30 (1940)
26 76 (1931) 7% (1953) 58 (1938) 50 (1931) 34 (1962) 32 {1959)
27 72 (1929) 69 (1953) 62 (1979) 45 (1964)+ 41 (1962) 32 (1858)
8 7% (1941) 75 (1937} 63 (1898) 49 (1900} 36 (1962) 26 (1940)
29 74 (1917} 74 (1969 64 (1905) 30 (1977)+ 34 (19143 + 32 (1897)
30 75 (1975) 68 (1939)+ 65 (1905) 54 (1877} 35 (1932) 27 (1931} +
31 75 [1975) 69 (15648) 45 (1948} 27 (1540}
90-Year
Record 82 77 76 B4 50 40
+ Previous year than the one indicated with the same temperature.
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Table 1Z. Lowest minimum temperature (OF) for each day of each month and year recorded, 1890-1979.

Day Jan. Feb. Mar. Apr. May June
1 -31 (1974) -45 (1893) -30 (1962) -8 (1970) 16 (1958) 27 (1964)
2 ~-33% (1904) -37 (1893) -29 {1916) -7 (1899) 14 (1907) 29 (1910}
3 -33 (1919) ~-38 (1895) -28 (1893) -3 (1975)+ 6 (1967) 29 (1928)
4 ~-36 (1896) -37 (1885) -28 (1917) 1 (1970) 16 (1881) 31 (1964)
5 -36 (1924) -40 (1936) -25 (1890) -4 {1936) 20 (1929) 35 (1897)
6 -35 (1968) -42 (1936) -29 (1955) ~10 (1979) 21 (1954} 30 (1953)+
7 ~32 (1874}~ ~38 (1936) -24 (1955)+ -9 (1936) 18 (1976) 31 (1901)
8 -35 (1973) -40 (1899) -24 (1891) 8 (1928) 18 (1955) 34 (1938)
g -34 {1930) -38 (1899) ~-28 {1948) 10 (1511} 22 {1945) 33 (1915)
10 -32 (1979) -33 (1899) -39 (1948) 13 (1873} 20 (1907} + 35 (1903)
11 -39 (1912) -36 (1914} ~-29 (1948} 7 (1940; 19 (1946} 35 (1900)
12 -38 (1913)+ -36 (1936) -25 (1896) 0 (1950) 17 (1946) 38 (1969)«+
13 -39 (1979)+ ~-33 (1916] -30 (1896) 1 (1950) 21 (1918) 36 (1969)+
14 -38 (1916) - 35 (1936) ~-33 (1897) 5 (1893) 25 (1945)+ 36 (1958)
15 -39 (1971) -51 (1936) -35 (1897) 7 (1921) 26 (1967)+ 38 (1961)+
16 ~-43 (1977) ~472 (1936) -19 (1891} 11 (1961} 20 (1961} 37 (1976}
17 -35 (1977) -30 (1956) ~21 (1939) 9 (1953} 25 (1930)+ 38 (1915)
18 -44 (1892) ~38 (1966) ~22 {1923) 16 (1953) 26 (1929) 37 (1926)
19 -38 (1892) ~38 (1966) -18 (1893} 4 (1928) 22 (1968) 34 (1940)
20 -34 (1970) - 34 {1939) -21 (1955) 17 (1966) 27 (1892) 31 (1940)
21 -41 (1954) ~-28 (1966) -18 (1893) 11 (1945) 24 (1924) 36 (1902)
22 -39 (1936) -33 (1914) -14 (1940} - 17 (1909) 25 (1963) 40 {1959)
23 ~36 (1948}~ -32 (1914) -16 (1974)+ 11 (1918) 18 (1968) 35 (1967)
24 -39 (19356) -33 (1955) -15 (1955) 18 (1919) 26 (1930) 39 {1958)
25 ~-32 (1904) -36 (1950) -17 (1893) 15 (1958) 26 (1893) 39 (15926)
26 - =37 (1893) -37 (1897) -18 (1964) 18 (1833)+ 26 (1961) 37 (1929}
27 -37 (1895) -28 (1962) -18 (1855) 11 (1909) 27 (1907) 41 (1925)
28 -39 (1966) -34 (1897) -14 (1964) 15 (1909) 24 (1947) 39 (1923)
29 -35 (1965) -24 (1916) -15 (1969) 9 (1958) 21 (15903 40 (1959)+
30 -33 (1850)+ -14 (1975) 19 (15903) 29 (1964)+ 38 (1892)
31 -30 (1918)+ -8 (1969) 23 (1968)
90-Year
Record -44 -51 -39 -9 6 27

+ Previcus years than the one indicated with the same temperature.



Table 12. (Continued) Lowest minimum temperatur

Day July hug sept. Oct Nov. Dec
1 39 (1954) 38 (1927 34 (1946} 25 (1981) 0 (1951)+ -32 (1896)
2 40 (1945] 41 (1971} 32 (1946) 2% (1974)+ -5 (1935) -29 (1896)
3 39 {1967} 39 (1972) 32 (1974} 22 {19653+ 1 (1938) ~24 (1964}
4 38 {(1967) 4% (1923 34 (1903) 16 {1935) -7 {1919) -18 (1964
5 43 {19653 45 (195774 33 (1929}« 14 [1935) -8 (1951) -17 (1964)
& 42 (1908) 45 (1976} 31 {1934) 19 (15954) -1 (1935 -22 (19723
7 42 (1891} 42 (1904} 34 (1979 19 (1952) -13 (1936) -24 (1936)
8 41 (1922} 42 (1927} 3% (1856) 18 {1917) -9 (1892) -22 (1919)
9 43 (1968) 37 (1890) 30 {1917) la (1897} -4 (1933) -26 (1909
10 41 (19457 37 (1967) 29 {1917 15 (1935)+ -2 {1979) ~52 (1977
11 38 (1890) 41 (1968) 26 (1955) 19 (1893} ~11 (1935) -24 (1945}
12 38 (1928) 39 (1898) 29 (1902) 12 (19173 -G {1911) -25 (1893)
13 39 {1950) 31 {1964) 26 (1923) 13 (1917 -11 {1919 -29 {1901)
14 42 {1930) 36 (1568) 26 (1956) 19 (1923 -11 {1919) -31 {1901
1 41 (1912) 39 (1979) 29 (1949) 19 (1943} =20 (1911 -30 (1901)
i6 41 (1912 39 (1924} 27 (1873%) 16 (1952 ~14 (1833) -26 (1919)
17 41 (1924) 38 (1890) 2% (1959 9 (1952} -12 (1891) -25 (1901)+
i8 42 (1891) 38 (1932) 18 (1929) 11 {1872) -9 (1884) -29 (1929)
19 41 (1951 39 (1967}« 25 (1938} 7 {1916} -16 (1888) -35 {1916]
20 41 (1944}« 36 (1950) 25 (1973) 10 (1918} =13 (1921)+ 35 (1916)
21 39 (1847) 27 (1950) 20 {1913) 10 (1913) -18 (1978) + -31 (1963)
22 45 (1925) + 33 (1890) 20 (1974) 5 (1936) -24 (1896) -31 (1945]
23 43 (1953} 34 (1891) 25 (1976} + 3 (1917} -24 (1893%) -3% (1892)
24 44 (1920) 34 (1923) 23 (1951) 3 (1917 23 (1893%) -29 (1937)
25 44 (1900) 38 (1950} 23 (1893) 9 (1933) -19 (1893) -35 (1933}
26 43 (1962) 35 (1915) 11 {1893} -2 {1919) -22 (1919} -33 (1933)
27 41 (1925) 35 (1941} 20 (1883) 6 (1976)+ -19 (1919) -30 (1924)
28 43 (1925) 32 (1965}« 21 (18454 -1 (1919) -30 (1893) -38 (1933
29 42 (1925) 36 (1915) 22 (1945)+ 4 (1919) -30 (1896) -3% (13917)
30 41 (1971) 3% (1931) 23 {1920) 9 (1906} ~29 (1896) -32 (1976)
31 41 (1903) 33 (1935) 10 {1906} -32 (1978)+

90-Year

Recoxd 38 31 11 ~2 -30 - 38

+ Previous yvear than the one indicated with The same temperature.



DEGREE DAYS

Temperature has been regarded as the most important factor influencing plant
growth. Degree days are frequently used to represent cumulative amounts of
heat or energy recorded during a season. Growing degree days are used to
predict various stages of plant growth or development. Cooling degree days
are calculated to determine energy requirements for cooling buildings during
the summer months. Heating degree days are used to determine power and fuel
requirements to heatbuildings during the winter.

The mathematical computation of growing degree days is:
GGD = % (T - Tb)
where T = average daily temperature

Tb = base temperature for a crop representing the lowest temperature
at which plant growth occurs

% = indicates that the difference between T - Tb is to be summed
cumulatively day by day. Negative values are ignored in
summation. Zero is the value assigned to any day when the
mean temperature is equal to or less than the base temperature.

Each crop has a different base temperature. Some of the more commonly used
base temperatures are as follows:

Alfalfa 50° o Potatoes 452
Barley 40-43 Soybeans 50
Corn 506550 Spring Wheat 376430
Dry Beans 55 o Sugarbeets 400
Oats 40-43 Sunflower 50

Growing degree days based on base temperatures of 4OOF9 450F9 5005 and 55°F for
each of the 90 years are presented in Table 13. Using the base 40°F column
fromTable 13 as an example for small grains and sugarbeets, there appears to

be a large year to year fluctuation of growing degree days. The record
extremes were 2736 GDD in 1964 and 4268 GDD during 1922 with the long-time
average of 3499.

Cooling degree days are based on reducing the temperatures of buildings when the
air temperature is above 75°F.  From Table 13 there were two years, 1915 and
1650, where the CDD were zerxo. The 90-year average for (DD is 18. The warmest
year on record was 1936 with 95 CBD accumulated. The computation for cooling
degree days is:

COD = % (Tb - T)

where T = average daily temperature

i}

Tb = base temperature of 75°F

[N
i

indicates that the difference between Tb and T is summed cumulatively
day by day. Negative values are ignored and the heating season is for
a July 1-June 30 year instead of a calendar year.

-30.



Table 13 Number of days maximum temperature was 2}900F5 growing degree days,
cooling degree days and heating degree days, 1890-1979.

Degree Days

Days Growing Cooling Heating Corn

> 90 T-Base T-Base T-Base T-Base T-Base T-Base T-Base
Year Max 40 45 50 55 75 65 50-86
1890 20 3304 2584 1935 1344 17 6083 2064
1891 10 3766 2918 2114 1408 12 8873 2262
1892 17 3420 2673 1999 1392 14 9558 2162
1893 23 2869 2280 1730 1226 12 10832 1882
1894 20 3728 2999 2315 1681 50 10335 2320
1895 1 3436 2601 844 1160 1 9655 1974
1896 6 3441 2681 1942 1281 7 9857 2020
1897 5 3385 2640 1952 1333 20 10658 2100
1898 1 2998 2250 1595 1025 5 9024 1780
1899 3 3307 2522 1795 1145 1 10527 1969
1900 9 3894 3107 2352 1636 13 8727 2333
1901 9 3595 2843 2123 1473 30 9166 2164
1902 2 3041 2326 1663 1082 4 8857 1816
1903 3 2985 2252 1577 983 4 9582 1787
1904 1 2952 2219 1539 927 1 10047 1705
1905 0 3475 2658 1886 1182 1 9633 2061
1906 10 3749 2874 2064 1343 13 9387 2153
1907 1 2837 2176 1558 1002 7 10293 1771
1908 7 3574 2783 2033 1358 16 9379 2137
1909 4 3713 2909 2143 1441 9 9588 2337
1910 20 3342 2596 1922 1361 34 8995 1991
1911 5 3543 2746 1991 1311 16 9706 2083
1912 7 3378 2562 1821 1185 18 10504 1980
1913 10 3578 2807 2105 1466 12 9749 2131
1914 10 3908 3052 2239 1506 25 9283 2399
1915 0 3298 2427 1655 1032 0 8071 1806
1916 i1 3313 2586 1919 1321 49 10316 2061
1917 10 2891 2220 1605 1084 14 10751 1830
1918 6 3076 2348 1682 1092 1 10013 1855
1919 12 3891 3072 2319 1640 21 9137 2446
1920 7 3731 2953 2206 1510 8 10593 2374
1921 25 4152 3301 2504 1782 34 8133 2523
1922 7 4268 3373 2517 1750 20 8836 2604
1923 12 3503 2778 2110 1484 29 9245 2250
1924 4 3100 2304 1598 994 3 3849 1939
1925 12 3760 2906 2129 1448 11 8976 2256
1926 14 3403 2659 1948 1302 10 8872 2062
1927 2 3290 2498 1785 1172 10 9593 1994
1928 5 3395 2627 1900 1236 8 9395 2135
1929 20 3297 2554 1900 1332 16 9345 2061
1930 24 3905 3075 2317 1631 19 9336 2395
1931 26 4084 3242 2447 1728 46 7990 2501
1932 21 3845 3063 2349 1683 31 8490 2401
1933 22 4192 3350 2564 1836 35 9426 2643
1934 17 3394 2700 2044 1445 17 9260 2130
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Table 13. Continued

Degree Days

Days Growing Cooling Heating Corn

> 90 T-Base T-Base T-Base T-Base T~-Base T-Base  T-Base
Year Max 40 45 50 55 75 65 50-86
1935 13 3085 2398 1790 1255 29 9168 1940
1936 32 4138 3359 2627 1949 95 11120 2677
1937 16 3561 2822 2156 1543 42 10116 2270
1938 10 3517 2742 2006 1361 17 9280 2126
1939 34 4109 3318 2564 1842 26 9388 2571
1940 10 3219 2513 1847 1260 21 9009 2019
1941 17 3904 3094 2329 1644 39 8930 2331
1942 2 3257 2482 1763 1135 3 8313 1871
1943 6 3142 2435 1810 1252 8 10011 1941
1944 4 3530 2706 1950 1278 5 8756 2139
1945 9 2844 2161 1542 1019 ' 6 8659 1769
1946 5 3035 2354 1732 1179 13 9397 1820
1947 13 3276 2557 1890 1307 22 9704 2036
1948 11 3732 2915 2138 1412 11 9961 2310
1949 10 3488 2746 2046 1419 17 9198 2152
1950 4 3110 2376 1680 1067 0 10479 1925
1951 7 3306 2538 1808 1137 4 9748 2038
1952 12 3624 2834 2094 1422 13 9605 2177
1953 7 3374 2653 1973 1348 11 8774 2140
1954 3 3152 2425 1772 1192 6 9027 1968
1955 12 3696 2932 2219 1587 23 9209 2246
1956 7 3187 2509 1871 1299 6 103253 2050
1957 10 3618 2843 2096 1424 23 9001 2240
1958 10 3672 2808 2018 1315 8 8208 2276
1959 18 3515 2804 2137 1543 14 9341 2215
1960 10 3806 3003 2255 1569 31 9454 2439
1961 28 3664 2902 2191 1553 7 8740 2362
1962 4 3449 2688 1977 1333 8 9652 2099
1963 13 4236 3357 2535 1798 30 8601 2726
1964 i5 2736 2141 1584 1101 21 8392 1685
1965 6 2930 2292 1699 1147 9 10136 1817
1966 i1 3409 2713 2058 1458 32 10025 2218
1967 11 3476 2716 2019 1365 11 9770 2235
1968 6 3426 2645 1921 1266 4 8915 2093
1969 18 3804 2957 2195 1527 28 9502 2336
1970 28 3881 3119 2402 1751 35 9710 2474
1971 10 3645 2852 2119 1447 9 9300 2257
1972 15 3826 3031 2279 1579 24 9571 2394
1973 20 3674 2922 2213 1558 21 8690 2289
1974 11 3140 2460 1863 1319 29 9538 1926
1975 10 3361 2655 1992 1377 35 9221 2151
1976 24 4059 3248 2508 1812 39 8572 2538
1977 8 4085 3205 2354 1563 22 9105 2375
1978 14 3944 3137 2364 1655 27 9811 2493
1979 5 3265 2559 1916 1321 13 10691 2072
90-Yr Avg. 12 3499 2734 2023 1406 18 9419 2258
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period of Jan. 1 through July 1 of 1890 due to missing values for 1885.

Heating degree days for the 90-vear period averaged 9419, The winter with
the largest heating requirement was 1935-36 with heating degree days of
11,120. The warmest winter periocd was during 1930-31 %th only 7990 heating
degree days recorded, The value of 6083 D sted for 1890 is anly for the

During 1970 the seed corn industry modified the method for calculating growing
degree days for field co rn. The indusiry method assumes both z base minimum

temperature of 50°F and a base maxi temperature of 86°F. It was determined
that the optimum gr®w1ng temperature for corn 1s o@out 86°F depending on stage

of growth | other environment facto The computation for corn growing
degree days is:

PR T - 3 o 03 W O P ]
Corn GDD = 2T max { = 86"F) + T min | S50°F) - BOTF
T e T A e A2 T ar S - . I 4 oy
Where T max = daily maximum temperature but aot below 50°F

T min = daily n but not below 50°F

% = indicates are summed

from March 1

latively day by day

",

The 90-vyeax : for corn GDD was 2258. The maximum corn GDD of 2677 was
recorded in 19360 The lowest corn GDD recorded was 1685 in 1964,

ERATURE DETERMINATIONS

Dates of

critic .
tender crops

S ey O
of 32°F

a3 O
es of 327F

enerally will ki

vegetation, 11 occurvence of F and
28°F are given

The avera ing occurrence £ 32°F was May 19 while
the aver: of 32°F was aeptemmef 21, The period

of time
in 1964
of 32°F occurred or
32°F occurred Augu

192Z. The latest Spring 1©w temperature
1940. The earliest fall low temperature of

t occurrence of 28°F was May 8 while the

Ic °F was October 2. This pericd free of
]@w iem@ﬁra tures averaged L4° and varied from a low of 101 days in 1964
to a high of 17§ days in 1900. “he latest 28°F spring occurrence was recorded
June 1, 1964, and the earliest fall occurrence of 28°F was recorded September

11 of 1955 and 1964.

The number of 1 t minimum temperaiure was 32°F or 0°F and below is

315@ presented in “a% 14, The average number of days that the minimum
1p@f ture was 32°F and below was 185 days, ranging from a low of 167 days

in 1914-1915 and 1931-193Z to 2 high of 205 days in 1906-13907. The long-time

average for number of days the minimum temperature was D°F and below was

63 days, with 26 days as the fewest in 1930-1931 and 94 days as the greatest

in 1892-1893.

}
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Table 14.

Dates of last spring and first fall occurrence of 32°F and 28°F, length

of period free of 32°F or lower and 28°F and lower, and number of days
minimum and maximum temperatures were < 32°F or <« O°F.

Longest
Low Tempegatures Low Temperatures Total No. Consecutive

<32°F < 28°F . Days No. Days

: - — Minimun Temp. Maxdimum Temp.
Last First Last First
Spring Fall Days Spring Fall Days
Year ggﬁgg" ggggg“ Between ggﬁgg“ ggﬁgg' Between < 32°F < 0°F i_Szo? i_OOF

1890 5/27 9/13 108 5/20 10/17 149 126 57 24 6
1891 5/25 9/29 126 5/5 10/15 162 182 56 26 2
1892 5/21 9/25 126 5/20 10/19 151 186 70 30 8
1893 5/28 3/28 91 5/25 5/25 122 203 94 86 8
1894 5/8 9/11 125 4721 9/17 148 197 85 20 5
1895 5/21 9/23 124 5/21 9/23 124 176 69 61 11
1896 4722 9/19 149 4717 9/19 154 188 65 31 4
1897 6/7 9/19 103 5/3% 10/9 130 186 72 66 6
1898 5/11 9/9 120 5/11 10/6 147 180 53 30 3
1899 5/14 9/25 133 5/13 9/29 138 186 85 24 15
1800 5/9 9/17 130 5/9 11/1 175 181 60 30 2
1901 6/7 9/18 102 4/18 9/18 152 170 60 1 3
1902 5/9 9/12 125 4/29 10/9 162 170 37 30 3
1903 5/29 9/14 107 5/28 10/5 128 184 55 17 4
1804 4720 9/20 152 4720 g9/20 152 187 39 50 5
1905 5/25 10/11 138 4/30 10/16 168 180 63 31 4
1806 5/9 10/9 152 5/7 10/10 155 181 63 20 3
1907 5/27 9/25 120 5/27 89/25 120 205 72 37 5
1808 5/5 9/28 145 5/3 10/11 160 197 49 19 1
1909 5/10 10/11 153 5/4 10/11 159 196 47 37 7
1910 6/2 9/12 101 5/13 10/20 159 170 53 47 3
1911 5/12 9/24 134 5/3 10/21 170 184 70 89 6
1912 4/29 9/25 148 4727 9/29 154 175 78 66 17
1913 5/13 9/21 130 4727 g/21 146 192 73 48 3
1914 5/14 10/13 151 5/14 10/14 152 189 50 27 9
1915 5/18 10/5 138 4/13 10/5 174 167 55 35 9
1916 5/19 9/15 118 5/1 9/29 150 181 70 70 3
1917 5/27 9/9 104 4727 10/8 163 194 82 38 8
1918 5/26 9/19 115 5/26 9/20 116 194 64 51 8
1919 5/5 10/7 154 5/5 10/10 157 182 35 43 5
1920 5/2 9/30 150 4729 8/30 153 199 86 70 8
1921 5/15 10/2 139 5/3 10/1¢9 168 176 42 26 0
1922 4/26 106/11 167 4721 10/11 172 168 61 32 3
1923 5/16 9/13 119 5/16 9/13 119 174 62 23 2
1924 6/6 10/7 122 5/25 11/2 160 203 4] 33 7
1925 5/17 10/2 137 5/17 ig/6 141 169 55 36 5
1926 5/22 9/12 112 5/19 9/22 125 200 37 20 1
1927 5/15 9/25 132 4/24 9/25 153 188 62 25 3
1928 6/3 9/23 111 5/12 §/26 136 191 58 37 5
1929 5/23 9/17 116 5/23 9/17 116 192 61 66 8
1930 5/29 9/28 121 5/24 9/28 126 185 58 37 3
1931 5/22 10/5 135 5/7 i6/11 156 184 26 15 1
1932 5/17 /17 122 5/1 10/5 156 167 47 37 2
1933 5/20 10/4 136 5/9 i0/4 147 190 58 29 3
1934 5/24 9/6 104 5/22 9/21 121 195 59 34 5
1935 6/6 9/9 94 4730 9/27 149 182 36 26 6
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Table 14. Continued

Longest
Low Tempegatures Low Temperatures Total No. Consecutive
< 32°F 5_280F Days No. Days

Minimum Temp. Maximum Temp.

Last First Last First
Spring Fall Days Spring Fall Days

Year Occur- Oceur- Between QCelr- Oceur- Between < 32°F < 0°F < 32°F < O°F
1936 5/13 9/27 136 4/29 9/29 152 198 88 78 38
1537 5/9 9/12 125 4/25 10/7 164 191 71 55 6
1938 5/23 9/18 117 4722 9/19 149 182 62 32 3
1939 5/12 9/23 133 5/12 9/25 135 181 71 68 5
1940 6/20 9/11 82 5/2 9/25 145 197 44 42 2
1941 5/9 9/25 138 4/22 10/10 170 171 54 31 4
1942 5/14 9/19 127 5/5 9/19 136 180 39 29 2
1943 5/14 9/10 118 5/12 10/15 155 194 74 44 10
1944 5/7 10/1 146 5/7 10/9 154 197 36 22 1
1945 5/29 9/15 108 5/14 9/28 136 185 46 25 2
1946 6/1 9/2 92 5/15 10/11 148 192 61 58 3
1947 5/30 9/22 114 5/28 9/22 116 200 59 24 2
1948 5/28 10/1 125 5/9 10/1 144 188 77 64 5
1949 5/27 9/14 109 4/24 9/28 156 182 64 38 4
1950 5/15 10/2 139 5/1 10/4 155 201 83 37 7
1951 5/11 9/24 135 5/10 9/24 136 178 70 34 7
1952 5/17 9/19 124 5/16 10/2 138 193 70 54 7
1953 6/6 9/21 106 5/16 10/6 142 202 37 31 1
1954 5/30 9/22 114 5/10 10/2 144 194 50 30 7
1955 5/8 9/10 124 5/8 9/11 125 179 62 52 3
1956 5/15 9/14 121 5/1 9/14 135 204 82 37 3
1957 5/9 9/20 133 5/9 9/23 136 174 63 21 3
1958 5/22 9/30 130 5/4 10/5 153 184 35 30 1
1959 5/22 9/10 110 4/26 9/17 143 184 67 61 3
1960 5/11 9/29 140 5/11 10/11 152 201 54 30 2
1961 5/29 9/28 121 5/26 9/28 124 196 46 23 4
1962 5/6 9/19 135 5/6 9/20 136 181 63 28 7
1963 5/25 10/11 138 5/22 10/11 141 180 55 27 6
1964 6/4 8/13 69 6/1 9/11 101 178 52 16 3
1965 5/28 8/28 91 5/19 9/25 128 181 85 72 8
1966 5/14 9/17 125 5/10 9/25 137 192 62 39 9
1967 5/21 9/27 128 5/15 9/27 134 193 73 23 3
1968 5/31 9/27 118 5/31 10/4 125 189 56 34 8
1969 5/.20 9/30 132 5/12 10/19 159 181 68 73 4
1970 5/26 9/27 123 5/5 9/27 144 189 66 42 6
1971 5/12 9/18 128 5/11 10/28 169 177 63 75 3
1972 5/8 9/27 141 5/7 10/6 151 178 75 24 5
1973 5/17 9/16 121 5/17 9/16 121 186 49 31 5
1974 5/6 9/3 119 4/9 9/22 165 178 56 69 6
1975 5/15 9/13 120 4/10 10/1 173 182 54 26 2
1976 5/17 9/21 126 5/7 9/23 138 169 53 49 3
1977 5/7 10/2 147 4/25 10/15 172 180 61 51 5
1978 5/1 9/27 148 4/21 10/7 168 171 82 81 3
1979 5/21 9/21 122 5/15 10/12 149 190 88 115 6
90-Year

Avg. 5/19 9/21 125 5/8 10/2 149 185 63 42 5
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Table 14 also presented the longest consecutive number of days the maximum
temperature did not exceed 32°F or 0°F. The average number of consecutive
days with temperatures 32°F and less was 42 days. The average number of days
with temperatures 0 F and less was 5 days. The greatest number of consecu-
tive days where the temperature was 32 F and lower was 115 days in 1978-1979,
The greatest number of consecutive days where the temperature was G F and
lower occurred during 1935-1936 with 38 days.

Instrument used to record solar radiation (left). Maximum and
minimum dial thermometers used to measure soil temperatures at
2-, 4=, and 8-inch depths (right).

Frost—-depth gauge furnished by the U.S. Army Corps of Engineers to
monitor ground frost (left). View of the weather station located
east of the experimenti station grounds (right).
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