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ABSTRACT

The climate of linois tor the 10-vear period of 1971 through 1980 is investigat-
ed for departures from longer-term means of temperature, precipitation, snowfall
and growing scason. Ten-year {1971-1980) averages for these climatic paramneters are
computed for the nine state climatic divisions and six stations with Jong-term
climate data. Trends in the climatic parameters studied are identified by analyzing
the departures of the 10-vear period from the long-term means. The 125-vear
period of recorded climate duta at Peoria, Illinois is studied to gain insight into
longer climate luctuations, The departures from 30-vear and long-term climate data
exhibited by the climate of the 1970s show that Hlinois has moved inte a cooler and
wetter olimatic regime. The consequences and impacts of a continuation of this
cooler and wetter climmate are exaumnined.

INTRODUCTION

During the 1970s the State of Hlinois experienced some of its most damaging
and costly weather extremes on record. The period between 1971 and 1980 is
deserving of further climatic study because occurrences of extremc weather during
that period may signal the beginning of a shift in climatic regimes. Climatologists
often use records of the past to help determine what tvpe of climate can be
expected in the fulure, an examnple being a study of an apparent 10-year climate
shift done by H. 1. Lamb {1966].

A brief review of some weather events of the 1970s help to set the stage. Diaz
and Quayle (19801 studied three successive severe winters in the United States
beginning with the 1976-1977 season, an event which has no parallel in the modern
histarical record. Fven belore these cold and snowy winters, it was perceived that
the climate was abnormally fluctuating. ‘The 1972-1975 period was the wettest four
consecntive vears on record in Urhana {Changnon, 1976}, and was much above
normal in precipitation in must of the State. Annual rainfall totals generally were in
excess of normal, except for mild droughts occurring in 1976-1977 and 1950-1981.
With the exception of 1980, generally cool and wet summers prevailed, Snowfall
was well above normal, with the excoption of the mild winters of 1970-1971 and
1972-1973. Temperatures generally averaged below normal, especially in January
when departures from normal were greatest, and the economic Josses were most
SUVOTC.
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METHODS OF ANALYSIS

Ten-yvear means of temperature, precipitation, snowfall and length ol growing
season were computed from 1971 through 1980, These means were computed for
cach Nlinois crop districl and for six stations with long-term climate data (St Louis,
Cairo, Chicago, Urbana, Peoria, and Springfield). The normals chosen for the 9
crop districts were the 30-vear {1941-1970) means. whereas those normals for the
six stations were computed by averaging data from the beginning of their record
through 1970. Snowtall normals at 10 NWS stations were computed from 1940-1941
through the 1969-1970 snowfall scason. Normal growing scasons studied tor 25
Illinois stations were based on data from 1931 through 1960

Meonthly and annual departures of the 10-vear (197 1-198(0 average temperature
and precipitation from the 3-vear means were computed for each crop-district.
Monthly and seasonal departures from normal snowfall were examined for those
selected 10 NWS stations with 30-year normals. The difference in length of growing
season between 30-year (1931-1960) normal and the 1971-1980 mean was computed
for each of 25 NWS statiens. ‘lemperature and precipitation data were then
examined for the six statiens chosen (St. Louis. Cairo, Chicage, Urbana, Peoria, and
Springfield). Monthly and annual departures of temperature and precipitation from
normal were computed for these stations.

Peoria’s 125-vear period of record is the lougest unbroken climatic record in
linois. Ten-vear moving averages of January and July temperature were computed
for the entire period of record. A 5-vear moving average wus computed for June
through August precipitation totals, and annual amounts were plotted along with
the smoothed 5-vear averages. These moving averages over the length of record
were studied either to find similar climate variations in the past, or to illustrate the
uniqueness of the climate of the 1970s.

PRECIPITATION TRENDS

Statewide precipitation during the 1970s shows above normal departures from
the 1941-1970 mean in March, Angust, and December {Table 1} Departurcs below
the 1941-1970 mean occur at nearly all crop-reporting districts for January and
OQctober (Table 2). July precipitation amounts play a large role in determining the
vield of the large cash grain crops grown in 1llinois, The 10 year {1971-1980) July
means proved te be well above normal for the eastern and cast-southeastern
districts and below nornal in the western and northwestern crop districts (Table 1}
The greatest average posilive precipitation departure from the 30-vear vormal
occurred in March and the greatest negative departure occurred in January (Table
1}. The 1471-1980 average annual precipitation for Ilinois was slightlv greater than
the 30-vear total annual precipitation, with the greatest positive departures ot
precipitation in the northern and eastern sections of linois (Table 1 and Figure 1),

Of the six stations chosen with long tern elimate data, St. Louis and Springfield
had the greatest negative 1971-1980 precipitation departure with Cairo showing the
largest positive departure (Fable 3). Monthly precipitation departures at these
statious show that the July departure of 1.83 inches al Urbana was the greatest
above normal departure and the June departure of 1.49 inches at St. Louis was the
greatest monthly negative departure {(Tulfle 3) The moothly departures of precipita-
tion for all stations were above normal in March and December. and at or helow
normal for everv station in January. The below normal total anmual departures in
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Springfield and St. Louis further illustrate a trend towards slightly below average
precipitation in southwestern llinois as compared to the above average 10-veur
{1871-1980} trend in the rest of Hlinois (Figure 1). The below average decadal values
in southwestern Hlinois can be attributed to the fact that both the 1976-1977 and
19580-1981 droughts were centered in that area.

TEMPERATURE TRENDS

Analysis of inonthly nean temperature data shows the January L0-vear (15971-1980)
monthly averages at each crop distriet to be well below the 30-yvear normal (Table
4). March was the coly month found to have temperature departures above the 30
vear normal in each crop district. The west-southwest district had the largest
monthly below normal departure in January, whereas the largest monthly above
normal departure ocearred in Mareh at the northwest district {Tuble 51 The annual
average for all 9 erop reporting districts show the 10-vear (1971-1980) averages 1o be
below the 30-vear mean (Figure 1). The areal pattern of change that appears to have
occurred, when viewed in conjunction with the precipitation data, is that of cooler
and slightly drier in the sonthwestern part of 1llinois and cooler and wetter in the
northern and eastern sections of Winois,

The 1971-1980 temperature data at the six selected stations revealed that four
of the six stations experienced below normal annual average teiperature. St. Louis
had the largest below normal annuoal departure, and Cairo the greatest above
normal departure {Table 6). The largest monthly below normal departure of the 10-
veuar average from the 30-vear normal occurred at S§t. Louis in January. and the
largest above normal departure oceurred at Chicago in May (Table 6). The tempera-
ture departures fouud at the six stations are consistent with the departures found at
the crop-districts which indicated larger negative departures in the southwest. The
appareni geographical distribution of colder temperature deparinres in the west-
southwest and southwestern crop districts is shown by 81. Louis and Peoria having
the largest annual below normal temperature departures. March departures from
the 30-vear normnals were at or above normal at all stations except at Peoria.

SNOWFALL TRENDS

Increased snowfall during the 19705 in Illinois has been one of the more
apparcent chauges in climate. All of the 10 stations studied showed heavier total
snowtall than during the prior 30 vears (1941-1970), as shown in Table 7. The
positive departures ranged from 13%: al Cairo Lo 61% at St. Louis, with most stations
showing increases of 30 to 40%.

The greatest monthly increase in snowlall occurred at Chicugo Midway in
Junuary. and the grealest decrease occurred at Dubugue in March {Table 8).
Janmary snowfull showed the largest inerease at most stations, with only Rockford
showing 4 small decrease in snowlall for that month. March appeared to be the only
month of the snow season that showed a slight decrease from the 30-year mean,

GCROWING SEASON TRENDS
The growing season is defined as the number of days between the lust
oceurrence of 32°F (0°C) in the spring and the first occurrence of 32°F (0°C) in the
fall. Thirteen of the twenty-five stations studied showed a decrease in length of
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erowing scason, 2 showed no change. and 10 showed an inerease over the 30-year
(1931-18607 mean (Table 91, Although care was taken in selecting sites that have
essentially unchanged locales, it must be noted that a change in only a tew wiles, or
growth ol the surrounding urban arca, can result in substustial differences in
recording the first or last day of 32°F (0°C),

The 1971-1980 growing season average o all 25 statious is slightly greater than
2 days shorter than the 1931-1960 nonnal. The largest negative departure was al
Clicago Midway (13 days shorter than normall, and the largest positive departure
was at Cairo (9 days longer than the 30-year normall. The northern aud southern
third of Minois experienced a slightly shourter growing scason during the 1970
while the central part of llineis has expericnced a slightly longer growing scason
(Figure 1). The 1971-1980 length of growing scason averages give little indication of
any significant shift or trend. The trend toward colder October’s, however, indicates
a slightly greater risk of an early freeze. The season appears to be shifting toward
carlier in the year since the 10-vear (1971-19807 March average temperatures arce
warmner indicating a reduced risk of u late spring frecze.

LONG-TERM TRENDS AT PEORIA

Pearia’s long-term temperature data exhibits the same long-term trends of
many stations in the northern hemisphere (Mitchell, 19613 Due to the spatial
variability of summertime precipitation, Peoria’s long-termi sinmmner precipitation
totuls can only roughly estimate north central Ilinois’ summer precipitation data.
Ten-year moving averages of January temperature, beginning with the 1856 through
1865 average, indicate that the current sharp decline that began with the 1952-1961
temperature average has no precedent in llinois recorded climate history (Figure
2). The most recent decline in July temperature is similar to a4 decline that began in
the late 1880°s (Figure 3). The Jatest decline may have ended since the July 10-yvear
moving average is currently showing an inerease in average temperature.

The 5-vear moving averages of Peoria summer precipitation indicate an in-
crease in the most recent (1977-1981) 5-year mean similar to other increases found
in the Peoria record (Figure 4). The current “peak” follows closely a peak in the
S-year moving averages that occurred in the nid 1970s. The more recent annial 3
month totals do not show the extremely low amounts of precipitation experienced in
some vears prior to 18940. The absence of extremely low sumwer precipitation
amounts after 1940 is also illustrated in the 5-vear average showing no sharp
declines comparable to those prior to 1940.

IMPACTS OF RECENT CLIMATE FLUCTUATIONS

Cun we say that the climatic fluctuation of the 1970s were temporary in nature?
There are no physical-dynamic methods to prediet weather one year in advance,
therefore past weather records may be used as predictors for the next year. Lamb
and Changnon (1981) have concluded that the uverage of the conditions in the
previous 5 years is the best predictor of the next vear's temperature and precipita-
tion in [linois. By anticipating a continuation of the trends identified in the
previous vears weather, we can be more prepared to deal with their eflects,

The relationship between climate and crop production is well documented,
and is crucial to the Illinois economy. The recent near or above average rainfall in
July and Augnst in Dlinois bodes well for continued high vields of the mujor cash
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1980s. Knowledge of shifts and developing trends in climate is needed to help
mitigate climate related problems (Changnon and Semonin, 1982). The climate of
the 1970s has increased public awareness that these problems exist and need to be
addressed.
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TABLLE 1. Illinois Monthly Average Precipitation
10 YEAR AND 30 YEAR MEANS (INCHES)

Jan 1.88 2.18 {—0.30
Fels 1.82 1.98 {—0.16)
Mar 3.94 3.12 (+10.82)
Apr 3.80 3.99 (-0.19)
May 3.94 416 (~0.22)
Jun 3.96 4.38 (—0.42)
Jul 3.87 3.84 (+0.03)
Aug 4.11 3.69 (+0.42}
Sep 3.33 3.37 {—0.04)
Oct 2.51 2.80 {— (.29}
Nov 2,75 2.58 (+0.17)
Dec 2.86 2.30 {+0.56)

ILLINOIS AVERAGE TOTAL ANNUAL PRECIPITATION
1971-1980 1941-1970
38.77 38.39 (+0.38)

JULY CROP-DISTRICT PRECIPITATION
10 YEAR AND 30 YEAR MEANS {INCHES)

1971-1980 194]-1970 _(DEP)
NW 3.56 4.13 (—0.57)
NE 3.66 3.84 {—0.18)
W 3.49 4.09 {—0.60)
C 3.93 3.67 {+0.26)
E 4.29 4.01 {+0.28)
WEW 3.38 3.77 {(—0.39)
ESE 4.62 3.69 {+0.93)
SW 3.92 3.58 {+0.34)

SE 4.00 3.83 (+0.17)
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TABLE 2. Monthly Crop District Precipitation Departures of 10 Yr (1971-1980)
Averages From 30 Yr {(1941-1970) Mcans (In)

Northwest Northeast West Central

Departure Departure Departure Departure
Jan —0.13 —0.10 —0.25 —0.2§
Feb +0.06 ~ 0. 10} 0.00 -0.11
March +0.55 +0.46 +0.77 + (.86
April +0.25 +0.24 —1.26 —0.77
May +0.30 +0.24 +1.26 —0.03
Tune +0.05 +0.26 -1.17 —0.22
July ~0.57 ~0.18 — 0.60 +0.26
Aug +1.08 +1.56 +1.53 +0.64
Sep —0.38 +10.36 +0.19 —0.10
Oct —0.31 —0.32 —{.06 -0.15
Nov 0.00 ~0.05 +0.46 +0.53
Dec +0.58 +0.80 +0.55 +0.52

Eust West-Southwest East-Southeast  Southwest  Southeast
Departure Departure Departure Departure Departure

Jan —(.13 0.00 —0.52 —0.71 .67
Fely —{.15 0.07 -{0.19 ~0.50 —0.36
March +{.95 +1.37 +0.96 +0.85 +0.72
April ~0.78 —0.44 —0.44 —-0.17 +0.28
May —0.35 —0.24 —{.535 —0.59 — (169
June + (.45 —0.84 —0.47 -1.11 —0.74
July +0.25 —0.40 +0.93 +10.34 — (.06
Aug +1.62 +0.14 +0.88 +0.57 +0.76
Sep +0.49 —0.14 —0.13 —0.66 —~0.07
Oct —1{.34 -~ 0.47 -0.21 —~ (.42 —-0.13
Nov +.02 + 0.06 —~0.11 +0.51 —(0.76
Dec +0.72 +0.72 +0.50 +0,30 +{,25

TABLE 3. Monthlv And Annual Station Precipitation Departures of 10 Yr (1971-
19800 Averages From 30 Yr (1941-1970) Mean (In}

St. Louis Caire Chicago
Jan —0.28 —0.99 0.4
Feb —-0.29 —0.28 —0.29
March + .80 +0.94 + (.68
April —0.58 +0.40 +1.07
May —0.87 +0.16 — (41
June —1.49 +0.03 +0.36
July -0.12 + 1,48 + 12
Aug —0.56 +1.73 +1.33
Sep —0.29 —-0.12 +0.30
Oct —0.72 —0.01 —-0.52
Nov +(L11 +0.73 -0.32

Dec +0.15 +0.76 +1.31
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(ANN) 30 YR 10 YR (DEP) 30 YR 10YR (DEP) 30 YR I0YR (DEP)
38.73 3459 (—4.14) 43.09 4810 (+5.01 33.22 3738 {+4.16)

Urbana Peoria Springfield
Jan —0.31 — {36 —~0.38
Feb +0.02 —.12 ~0.15
March +0.91 +0.48 +1.53
April —0.62 +0.01 —0.45
May = 0.27 +0.11 —-0.34
June —0.08 +0.85 —0.62
July +1.83 +10.03 —0.41
Ang +1.75 +0.09 +0.78
Sep +0.40 —0.28 —0.34
Oct —{r35 +0.30 —1.03
Nov =] —0.17 —(.49
Dec + .50 + (167 .54

{(ANN} 30 YR 10 YR (DLP) 30YR 10 YR (DEP) 30 YR {0YR (DEP)

35.88 4007 (+4.19) 3490 3625 {+1.35) 3547 3411 (—1.36)

TABLE 4. Hlinois Monthly Average Femperature
10 YEAR AND 30 YEAR MEANS (°F)

1971-1980 1941-1970 {(DER
Jan 23.0 27.5 (—4.5
Febs 28.3 311 (--2 8)
Mar 41.3 40.2 (+1.13
Apr 53.0 53.5 (—0.5)
May 6.7 63.3 (—0.6)
Jun T2.1 72.6 {-0.5)
Jul 75.9 73.9 { 0m
Aug V3.7 74.2 (-0.3)
Sep 67.0 67.1 (=0.1)
Oct 550 56.7 (-1.7)
Nov 42.1 42.4 (—0.3)
Dec 30.8 31.¢ (—0.2)

ILLINOIS AVERAGE ANNUAL TEMPERATURE
1971-1980 1941-1970 {--0.9)
52.1 530
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JANUARY CROP-DISTRICT TEMPERATURE
10 YEAR AND 30 YEAR MEANS (°I7)

1971-1980 1941-1970 DEP
NW 17.2 21.7 [—4.5)
NE 19.1 93.3 (—4.2)
W a1.1 25.3 (—4.2)
C al.1 25.7 {—4.6)
E 21.3 26.0 (—4.7)
WSW 23.9 98.% [ 4.9)
ESE 25.1 99.7 (—4.6)
SW 28.5 33.3 (—4.8)
SE 29.3 33.5 (--4.2)

TABLE 5. Monthly Crop Distriet Temperature Departures of 10 Yr (1971-1980]
Averages From 30 Yr (1941-1970) Means °F)

Northwaest Northeast West Central

Departure 1Jeparture Departure Departure
Jan —4.5 —-4.2 —4.2 —4.6
Feh — 1.7 -24 —2.9 —2.8
March 1+ 1.3 +0.3 +1.3 +1.3
April +40.7 —-0.9 0.0 - 0.3
May +0.2 —-0.1 —-0.1 - 1.6
June —0.1 -0.5 —-0.3 —0.4
July —-0.6 ~0.1 +0.2 -0.1
Aug —1.0 —0.8 -0.9 —0.7
Sep —{n.2 —-0.2 0.0 +0.2
Qct —-2.1 - 1.9 —-1.8 —1.6
Nov —0.6 —-0.1 —0.3 —0.1
Dec -1.1 —-0.6 - (.6 -0.1

East West-Southwest East-Southeast  Southwest  Southeast

Departure Departure Departure Departure  Departure
Jan —4.7 -4.9 —4.6 —4.8 —4.2
Feb —3.0 ~3.5 —3.3 —-3.6 —2.79
March +1.1 + 1.0 +1.3 +1.0 +1.3
April —0.5 —0.3 -3 ~1.1 — 1.0
May +9.2 — (L8 —0.6 -1.3 —1.2
June +1{n4 -1.0 —-0.9 - 1.0 —-L.0
Tuly —0.2 {2 —0.2 +{n1 0.0
Aug —-0.3 —1.0 —-0.5 0.7 —0.6
Sep +0.2 —0.4 0.0 —0.4 —-0.1
Oct —-1.7 - 1.8 —1.6 —-1.5 —-1.6
Nov +0.1 —-1.9 +0.2 —-0.4 +0.4

Dec (.0 — .4 +0.5 +0.5 +0.2




276

Turmvos CoumaTtre: e 1970's

TABLE 6. Monthly and Annual Station Temperature Departures of 10 Yr (1971-
1980) Averages From 30 Yr (1941-1970) Mean (°17)

Jan —-5.5 -3.2 —4.0
Feb -2.7 —-9.9 -1.3
March —0.1 +1.4 +1.5
April -0.3 +1.2 + 0.8
Mav -1.0 +0.8 + 1.7
June 0.7 + 1.6 +1.5
Julv 0.6 +0.5 +1.4
Aug 0.7 +0.3 +1.2
Sep -1.1 +0.5 +0.2
Oct -1.5 +0.3 -0.8
Nov ~1.1 +0.9 +0.4
Dec - 1.7 +0.5 — .5
(ANN) 30Yr 10Yr (DEP) 30Y¥r 10Yr (DEP) 30Yr 10Yr (DEP)
56,4 350 —14 584 589 (+05 495 499 +04
Urbana Peoria Springlield
Jan —~4.1 -5.0 —4.7
Feb —-1.4 —-294 —-2.5
March +1.0 0.7 +0.6
April +4{.5 +0.4 +0.4
May 0.9 —0.4 —0.1
June +0.1 —~ 0.6 +0.2
July +0.4 -0.7 - 0.6
Aug —-0.6 — (.5 0.7
Sep 0.3 —0.2 —-0.3
Oct - 1.0 —-0.2 -~ 0.9
Nov +0.5 =01 0.0
Dec -0.1 —-1.1 —0.8
(ANN) 30Yr 10¥r (DEP) 30Yr 10Yr (DEP) 30 Yr 10Yr (DDEP)
5l.7 514 -03 509 500 -09 5332 524 —0.8
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TABLE 7. Seasonal Snowfall

30 YR (1940-41 - 1969-70
10 YR {1970-71 - 1979-8(

{IN)
Rockford Chicago
30 YR 10 YR (DET) 30 YR 10 YR {DEP)
3.5 41.1 {+6.6) 39.3 54.0 (+14.3)
Moline Peoria
30 YR 10 YR (DEP) 30 YR 10 YR (DEP)
30.3 42.1 {+1L.5] 23.2 31.2 (+8.0)
Urbana Springfield
30 YR 10 YR (DEP) 30 YR 10 YR (DEP)
23.1 29.4 (+6.3) 21.6 30.1 {+8.5)
Dubuque St. Louis
30 YR 1O YR {(DEP) 30 YR 10 YR (DEP)
38.4 50.0 (+11.2) 7.1 27.6 {+10.5)
Evansville Cairo
30 YR 10 YR {DETI} 30 YR 10 YR (DEP)

12.9 18.2 (+53.3) 9.8 11.1 {+ 1.3}
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TABLE 9. Growing Season
(No. of days between last spring occurrence
of 32°F and first full occurrence of 32°F)

30 YR AVERAGE (1931-1960)
10 YR AVERAGE (1971-1980)

1931-1960 197 1- 1980 {(DED

North Waukegan 166 169 (+ 3)
Mount Carroll 154 142 (— 12}

Rockford 160 160 ( 0)

Chicago Midway 192 179 {—13}

Walnut 168 164 (— 4)

Moline 174 167 {— T

Central  La Harpe 173 176 {+ 3}
Peoria 181 173 {(— 8

Pontiac 182 176 (- B)

Watscka 171 165 i— 6)

Quincy 196 197 (+ b
Springlield 156 187 (+ 1)

Urbana 183 156 (+ 1

White Hall 184 156 (+ 2)

Hillshbaro 184 180 {(— 4}

Windsor 176 154 {+ 5}

Effingham 177 173 (— 4)

Palestine 181 186 (+ 3)

Lacon 169 169 (0}

South Fairfield 193 152 (—
Mt Veruon 191 184 {(— T

Sparta 198 180 {— &

Anna 205 199 i— 7
Harrisburg 155 156 {+ 1)

Chairo 230 2348 i+ 9
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