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ABBREVIATIONS

The following abbreviations are used frequently in this text to save
space and to allow quick identification of organizations and titles.

CD
EDS
ESSA

FAA
FOS
ISWs
LCD
NOAA

NWRC
NWS
uswB

Climatological Data
Environmental Data Service

Environmental Science Services Admini-
stration

Federal Aviation Agency

First-Order Station

lllinois State Water Survey

Local Climatological Data

National Oceanographic and Atmospheric
Administration

National Weather Records Center
National Weather Service

United States Weather Bureau



ILLINOIS WEATHER AND CLIMATE INFORMATION - WHERE TO FIND IT

by Stanley A. Changnon, Jr.

INTRODUCTION

The purposes of this report are 1) to review the types and formats of
climatic data for Illinois that exist in either published or unpublished
form, and 2) to list where these data can be found. It is intended to in-
form both scientists and the interested public of the variety of data
available and how to locate desired data easily.

The climatic data are classified according to the sources from which
they can be obtained: the National Weather Service (previously the U.
S. Weather Bureau), the Illinois State Water Survey, and other sources
such as the Federal Aviation Agency and the U. S. Air Force. The first
part of this report deals with the National Weather Service data, includ-
ing that of its predecessors — the Weather Bureau and the Environmen-
tal Science Services Administration. The second section deals with
weather data and climatic information compiled by the Illinois State
Water Survey. The third section concerns information from other or-
ganizations. The list of references at the end of the text provides titles
of many publications concerning Illinois weather and climate, with
special notes indicating the types of information they contain. These
references are identified in the text discussions by the author and year
shown in italics. An appendix lists addresses and telephone numbers
where additional weather data may be obtained.

NATIONAL WEATHER SERVICE DATA

The National Weather Service (NWS) data
sources are grouped into five classes. These in-
clude data from 1) individual weather station
publications, 2) state publications, 3) national
publications, 4) general climatic publications,
and 5) original data forms. All past publica-
tions from 1901 through 1965 are listed under
the name U. S. Weather Bureau (USWB). All
publications since 1966 are listed under the En-
vironmental Data Service (EDS), a branch of the
NWS. Both EDS and NWS are part of the Na-
tional Oceanographic and Atmospheric Admin-
istration (NOAA).

One key to understanding the publication
situation of NWS and EDS is that the USWB
went from hand processing of data to punch-
card entries of all data in 1949. As soon as
they were able to process all weather data in
digital form, they could mass-produce many

kinds of publications unmanageable prior to that
time. Although almost all NWS weather data
since 1949 are now on punch cards or magnetic
tapes, very few of the pre-1949 data have been
put in card or tape form unless they were used
for special studies.

Station Publications

The first source of data discussed is that from
the individual weather stations. There are four
basic classes of National Weather Service sta-
tions. These classes were developed to meet cer-
tain requirements for weather data (aviation,
hydrology, climatology). These needs are re-
flected in the amount and type of instrumenta-
tion and the manner of station operation, wheth-
er operated full time or part time and by pro-
fessional or volunteer personnel. Over the years,



U. S. DEPARTMENT OF COMMERCE
WEATHER BUREAU

Stations for which Local Climatological Data are issued, as of January 1956

ALABANA GEORGIA MINNESOTA RORTH DAKQTA TEXAB
abec Birminghan abc Athens abe Duluth abe Bismarck abe Abilene
abc Nobile abe Atlanta abe International ac Devils Lake abe Anarillo
abec Hontgomery abe Augusta Falls abc Fargo abc  Austin
ac Columbua abe Minnsapolis ae Tilliston abe Brownsville
ALASESA abe Mpcon abe  Rochester abe Corpus Christi
abc Anchor sge ac Rowe abe 8t. Cloud OHIO abe Dallaa
abc Anpette abe Savaonah abc Akron-Canton ac Del Rio
e Barrow HI3ISISSIPPI abe¢ Cipcipnatl abe El Pago
abe  Bethel HAWATI abe  Jackeon abc  Clevaland abe  Port Worth
abc Cold Bay abe Hilo ac Meridian abc Colunbus abe Galveston
ac Cordova abe Honolulu ac Vickaburg whc Dayton abe Houston
abe Fairbanka abe Lihue ac Sanduaky abe Laredo
abe Juneau MISSOURL abe Toledo abe  Lubbock
abc Kiog Salmon IDAHO abc Columbia abe Youngstown abc  Midland
abe Eotzmebue abe Bolse abc  Kansag City abe  Port Arthur
abc  McGrath ac Idaho Falls ac 8t. Jomeph QELABOMA abc  San Angelo
abc  Home ac Lewiaton abhe  8t. Louis abc  Oklahoma City abz  Sap Antonio
ac Horthway ahe Pocatello abc  Springfiald abc  Tulaa ac ¥ictoria
ac Bt. Paul Island abe  Waco
abc Yakutat ILLINOIS MONTANA CREGON abe Wichita Palle
ac Cairo abc  Billinge abe  Astoria
ARIZONA abc Chicago © Butte ac Burns UTAR
ac Flagataff abe Noline abc  Glasgow ac EBugens ac Nilford .
abc  Phoenix ac Peoria sbc  Graat Falls ac Meachan abe  Salt Lake City
abc  Prescott abe Springfield Ac Havre abc Medford
abe Tucgon abe Helana abe Pendleton VEAMNONT
abec Wipslow INDIANA ac Ealispell abe Portland abg Burlington
abe  Yuma abe Evanavilla c Miles City ac Rageburg
abe Fort Wayne abc  Missoula abc Znlem YIRGINIA
ARE AN BAR abc Indianapolia ac Baxton Sunmit ac Lynchburg
abc  Port 9mith abe Scuth Bend YEDRASEA abe  Worfolk
abc  Little Bock abc  Grand Island PACIFPIC ISLANDS abe¢ Richmond
ac Texarkana JoNA ac Lincolp AC Canton abe  Roanoke
abe Burlington ac Nortfolk ac Eoror
CALIFORNIA < Davenport abc  North Platte a s juro WASHINGTON
ab:  Bakersfield abe Des Moines abc  Omaha ac Ponape abc  ODlympia
ac Pighop Ac Dubuque abc  Bcottabluff ac Truk (Moen} sbc  Seattle
a¢ Blue Canyon abec Sioux City ac Yalentine abc  Wake ab¢ SpokaDa
abc Burbank ac Waterloo ac Yap L1 Stanpede Pasn
ac Bureksa NEVADA abc Tatoosh Island
abc  Freano KANSAS abe  Elko PENRAYLVANIA ac ¥alla Walls
abc Los Angelea ac Concordia ac El abe Allentown abg Yakima
ac ¥t. Shasta abg Dodge City abc Las Vegas abe Harrisburg
abe Oakland abe Goodlami abec Reno abg Philadelphia WEST INDIES
abc  Red Biuff abe Topeka ac Winnemucca abc  Pittasburgh abe  San Juan, P.R.
abe  Sacramento abe Wichita ac Reading
aC Aandberg NEW HAMPRHIRE abe Bcranton
abc Sap Diego KENTUCEY abc  Concord a Shippingport WEST YIRGINIA
abe  San Francisco sbe Lexiog ton ac Mt. Waphiuogton ac Fillfansport abc  Charleaton
abe Banta Marla abg Louisville ab¢  Blkina
NEW JERSETY REODE ISLAND ac Auntington
COLORADG LOUISTAKA ac Atlantic City ac Block Ieland ac Parkersburg
ac Alamoss abe Baton Rouge abc  Newark abc  Providence
ab¢ Colorado Spripgs abe Lake Charles a¢ Trenton WISCONIIN
abc  Denver abe Hew Orleans S0UTH CAROLINA abe Green Boy
abe  Grand Junctiom  abe Shreveport WEW MEXICO abe  Charleston abe La Crossge
abc  Pueblo abc  Albuquerque abc  Columbis abe  Madison
MAINE ac Clayton ac Florence abe  Milwaukee
CONRECTICUT abe Caribov ac Raton abe  Greonville
ac Bridgepart abc Portland ac Roswell as Spartanburg ¥YOMING
abc  HBartford abc  Cosper
ac New Hawven WARYLAND HEW TORE SOUTH DAEDTA abc  Cheyonne
abe Baltimore ab¢  Albany abc  Huron ac Lander
DELAWARE ac Fredorick abe  Binghamton abe  Rapid City abe Sheridan
abe Wilpingion abe Buffalo abc Sioux Falls
MASSACHUBETTS abe Few Tork
DISTRICT OF COLDMBIA &c Blue H1ll Obs. abc Rochester TENNESSEE
abe  Waphington abe Boston a Schonectady ac Briatol
abe Naptucket abe  Syracuse abe Chattanooga
FLORIDA L1 Pittafield abc Knooxville
ac Apalachicola RORTH CAROLINA abe Memphis
abc  Daytona Beach MICHIGAN ac Asbeville abc Naghville
ac Fort Myerp a¢ Alpena abe Charlotte ac Oak Ridge
abe  Jackaonville abe Detrodt abc  Greensboro ’
ac Bey Weat abe Grand Bapids abe Hatteran
ac Lakeland [1.] Eacanaba abe Raleigh
abc  NMiami a¢ Flint ac Wilwing ton
abe  Orlando ac Laasing (EBast) abc Wington-Salem
ac Pengacola ac¢ Marquette
abe Tallahaseee ac Muskegon
abe  Tampa ahc Bault Ste. Marie
abc  ¥eat Palw Peach
a. Monthly summary issued.
b. Monthly summary includes 3-hourly observations.

Annual summary to be issued.

FIGURE 1



however, each class of station has had a great
variety of equipment.

The first class includes the first-order stations
which are usually operated 24 hours a day by
professional NWS personnel. First-order sta-
tions are most often located in major cities in
each state, and have a wide variety of instru-
ments.

The cooperative substations form the second
class. All substations have a nonrecording rain-
gage and about 40 percent of them have maxi-
mum and minimum thermometers. Sometimes
such a station has additional equipment, but
the nonrecording stick raingage is its basic in-
strument. A volunteer observer makes once-a-
day measurements, and reports the daily rain,
snow, and temperature values on a monthly
form.

The third station type is classified as other
and includes several versions of the cooperative
station. This type includes the river reporting
station where an observer keeps daily rain rec-
ords (usually with a nonrecording gage like
those used at cooperative substations), and
he telephones a river district office anytime he
has > 0.5 inch of rain. Other forms of the
cooperative observer station include those that
have an evaporation pan and wind equipment,
and those that measure soil temperatures. The
only Illinois station currently incorporating all
these instruments and activities is the Morrow
Plots Station in Urbana.

Another version of the cooperative station is
that with a recording raingage. It usually does
not have a stick gage. It is operated by volun-
teers who generally change recording charts
after each rain (or weekly) and mail them to the
National Weather Records Center (NWRC) for
machine analysis and digitization. Since 1950,
Illinois has had about 60 of these stations
widely separated throughout the state plus 12
in Chicago to give a high density of gages there.

The fourth class of station is the special type
operated by NWS personnel. This type includes
radiosonde stations and pollution monitoring
stations (EMSU, Environmental Monitoring
Service Unit). Some special stations co-exist
with a first-order station, but others do not.

Salem, Illinois, is a radiosonde station and an
EMSU, but it is not a first-order station. Peoria
is a radiosonde and a first-order station.

First-Order Stations. All the first-order sta-
tions (FOS) are listed by states in figure 1.
There are monthly Local Climatological Data
(LCD) publications for each of these stations.
On figure 1, the letters (a, b, c¢) beside each
station identify the type of data being pub-
lished for the FOS.

Since 1964 the monthly LCD issues at most
FOS are single sheets listing on one side:

1) the daily values of everything measured,

2) the hourly rainfall values, and

3) the monthly totals and averages (figure 2).
On the back side of this monthly LCD sheet
there are 3-hourly values (measurements taken
once every 3 hours) of the relative humidity,
wet and dry bulb temperatures, cloud cover,
ceiling, etc. There is much useful information
on the LCD.

From about 1950 (when most Illinois FOS
began to have LCD publications prepared)
through 1964, the USWB had a different month-
ly format. During these years, they published
two monthly issues:
1) the LCD with a blank back page (this
was comparable to the daily form sheet
used since 1965)

2) an LCD supplement (figure 3) which
showed the hourly (not 3-hourly) values
of all weather conditions

As part of the LCD supplement, the USWB also
published one page of summary values, such as
the average humidity for each hour during the
month. However, at the end of 1964 when the
LCD supplement stopped, the hourly data were
replaced by the 3-hourly values. These pub-
lished data give the characteristics of thunder-
storms, hail, precipitation, cloud cover, or
visibility.

LCDs have been published (for varying peri-
ods of time) for the following Illinois FOS:
Cairo, Chicago, Moline, Peoria, Rockford, and
Springfield. If these are not available in a li-
brary, they can be purchased from the U. S.
Government, Superintendent of Documents
(see appendix). Most cost only 10 to 15 cents



LOCAL CL'MATOLOGICAL DATA PEOREA, TLLINDIS

CREATER PEORIA ATAPOAT
Min S ARIRENT OF COMMERCE Sirrenace 1970

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
ENVIRONMENTAL DATA SEAVICE

Latiiud® 40" 48" Longitude a9 &L’ W Elevauion 'groundt i Stanwdsrd lime used: “"",.
B ‘eathier types |Snow] : ; Avg. | ) Sky eover
Temperatare {"F) on dates of | fee | FIccipitation ) C0E Wind Sunshine | S Fenth
Degree da oCCuUITRNCE {lets) Snow. | pres- Fastest
oy 55‘“ I Fop or | Water | ice | sure - | mile |
E ;"“"Y Tog 2 limwn iva- I’"I":'.“‘ tIna < g 3
= 4 lct pellers round  lent R (TR T - 22 =
£ 3 % 53 sl w - |3 Hul” a1 iln Elev. § §_5 §__ ~| B E -l ¥ £
E H ® | E2 |38 £ E |5 Gl OEAM sh2lES = £ |mc E L2 gg EE AR
¢ E £ H 35 €2 3 | 3 [} Dumsorm feel [ ’E £c ;‘-‘ £ 2 gﬁ 75% 2
gl 208 12 (&8 (23] & | & |3 gmoeeiun |, met (BHIR[26 (%) 5| S5 |EsldF|5E(S
1 +2 3 . 5 g | 7A | T 8 ] i 1l 12 13| 14 15 | 16 | 17 13 18| 20 21 |22
1 LE] [1] T2 1 L1 [ 9 ] G|29,43 0% B,0] &,2( 10 5E 8,7 &7 b 6 1
2 1] &4 Te 5 (1] [ 11 13 4 9 i G|29.26|10| B.2| 8.6| 1% E 5.3 &)1 * L 2
3 81 1] L] 51 6T ] 19} ] 9 3 6|29,00)22 9.1]10.5} 18] W 3.8 2%] 8 6 |3
L) Té 5T [ 3 -3 L.L] [+ i 112 ] 9 03 0(20.10025| k.4 5.2 11 5 2.8 20 9 4 *
5 T4 34 (1] -4 59 o 1| 1 Q T 02928106 &8 8.2 12/ 3E 2.1 ¥ L] 1 3
[} 42 ki) 15 ¥ L3 ] 11 3 L} o »LO Q291617 109|114 1% H G.% 7l 10 L} L]
7 bIL T2 alw 13 M0 L] 1712 o T 029414 (20(10.2|11,7| 18] 3K 10,6 83 * H T
] 17 5% [ -1 17 ] 3 1] ] G(29.24|32| .2 T.l| 10| Hw 11,3| &a L] 5 L]
L 3 b5 57 Tl 2 81 ] LI | 4 Q 29 G(29.19[1%| T.5) a.1| &0 L 1.2 & 2 & L]
1t T0 “b 59 =% | 5 ] 1] [} 9 0|2%.3% (29| L2.8[13,¢| 21| bW [ Lo.8| 05 2 2
11 T3 43 LL] =10 %3 7 o 3 ] 4] 01 D 2940 |17 &40 &0 11} SE 12.7|100 1] 1
13 b3 L bb -2 EL] ] 1l L3 0 2i18 ol2g.20[1T7( ?,0/10.8] 15 H 2.7 2% L 9
13 1] 51 a7 =11 Ll ] 9l 13 Q2 140 0[29.4%1 (03| LI,H][13.7| 16| NE b,2 2 10 14
1% &2 LT 7 -10 52 ] o1 0 +TH D29.42 | 0h| #,.8] 5.6 NE 0.0 a| 16 19
11 1] H] ] T2 bg -] LI 4 ] [1:1] a2y, a8 | 21| %.5|10.9] 17| Nu .9 0 4 [ ]
15 &% a7 &3 -4 23 1 o 1 +02 O]29.55 (04] 3,T| 9.8| 12| HE 0.8 T 1o 10
1T T3 41 a7 ] &0 [+] 1 L] ') »Ob 9l29.41708) 1.5, M.e] 10 E 2% 9 18 19
13 ki ] EL 87 1 5T ] i1 [} 0 T DI29.30|33] &.F| 4.9 12 N 1¢.9| 87 2 3
1% Bl 5 6! 1 55 -] 2 ] [} 1] O)|26,38 13| #.3] 4,8| 11| SE 13,3190 ] 1
iv .13 &0 13 ] b3 Q 4] 1 ] 1] L] |29 24 10| B8] 0.4 19 10, [ 1 * ?
39 &3 a7 kLl 137 aT [ ] 12 3 ] 13 w2b 0|29.18|21| %.7|11.9| 10| 5w 0.0 82 & +
2 +7 5T bl -3 1] 3 o] 3 ] Julb b1 29,2008 4.% B.1] 13| NE b0 o] 10 10
13 B2 54 [ 3] 3 b o & 1t 3 ¢ Reld al2e.aeq11] 8,1 |13.1| 17| SE LY L 9
24 &% 53 41 =3 3 + q ] +01 0|2%.19[22| 9,9 9.8] 18] 5w .1 17 ] L]
5 13 .} &7 3| sy ] 2l 13 ] [ «01 o2, 35016 6.9 B.6[ 14| SE 9,1 0| 3 -
26 65 3 54 =9 | 45 11 ol 13 ] »17 Q(29,42[21(10.2]|160.9 L8| Nw 4,5 4] 10 [ ]
2T 1] Fid 52 =11 a9 13 1] ] L] Gl EF.a8[d0| 4% T.o| 20} NN 12.0(190 1 9
28 -1 i Sim| =11 W L3 ] 1] [ 0129,52|30| 4,5 &.2] 12| MM 16,2 85 4 3
F2) T bk 40 -2 45 5 ] ] L3 0294718 B,8(11.1] L& 5 1L.9|100 ] ]
30 To 51 &l -1 45 * L] 2 b 0|29.33701| 5.9 8,8 1) W 11,8100 ] o
Bum | aum Total | Toind |- = Total | Total For the monkh. Towl | % | Sum
2 !ggl — Ef !gv Number of days [] olzo M]is] T.0] s.0] 400 w [197,8] [igs |
Vg VR Avi- ep. [AVE. 3 Precipitatl ep- | — | |Date: g9 | Pundie jmooth Avg. VE |
Téel 55,4| &9,8] =D ] - i 10 [T =l | | 3rs,9l 33 21 3.4
npw, bee TellEis
] 5 otal = 1.0 inch Greal 3 Greatesi o
mdm 3 INITL Temp, ] En@ms ig 15 ice_pelters or lce and dale
= = = =0 3 3 ¥ [] IF31 [+]
1 [] 5 [ e, '12‘_0 Pu'anaa%hl‘r‘

HOURLY PRECIPITATION Water equivalent in inches!

= £ M_Hour ending at P, M_Eour endi, 1 é
AT 2 34 5 g 7 E] 0 0 I 1 FH —4r|5—‘sfl_‘}'n [3 I (2 T
1 1
H +01 T WOl W07 W03 T T T 2
T JOB| ui%| LO1| 03 T W02 JOL) Lel) 0% | .06 t 3
* T W01] .01 1 T T T *
3 . T T 5
€ b 1S ’ +02) 01 08 L0l &
? T 7
] ]
* ~28) 01 T 9
10 19
11 T 011
12| 7 02 1 T T T W43 .02 T T r 20| 02| L04] 3% 499 J18(12
13| oD2| 02| D& 40| 11 L08] 03 T T T T T T W02 W01 T T +08 (L3
14| o8] T H01( aeL| .o2| .01 (O8] .o&] 18] .04 02| Joef| .08 o3| L0 .03 .00} L3 7 T T 02| 04 L4
18] W07] .01 T T
14 W02
17 08 Wil T T T T T T
18 T T T
1%
0
il T T T T T +18
22 (1eds| o8 o8| L21| J12] .03 L07| 22| J10] .03] W01 T NI T o4 03| 03 1] T 07| ulb
23| 04 T G2 T T T A1 .01 T T T 02| 39 L84 LT8| .24 .01
v | o] T )
5 01T
26 T T T N2 Ll T .01 T T T
7
&b
%
»
ExLrame Ler| Lures for the moenih, May be the laat Any orrord deteeled will be corrected and chenges in
of mare l.hnnof‘ne m:ruir!nc!. * summary duta will be annciated in the annunl summary, SUMMARY BY HOURS
= Below zera b o irtgntive e Erom. H AVERAGES T Readiam
tiormal. E il i H ~ ind,
T = 70° ai Alsakan etations. Subacription Price: Local Climalokogical Dnla $1.00) |32 £3- | 3] E. £ i iz 95
+ Al on an eurtier date. or dates. par venr incloding antual Summary it poblished.] (7 TEE | TR B S| b H £
X Heavy for resteicta visdbilily to 14 mile or lets. Single ropy: 10 cents for moathly Summary: 1 3 F & {‘“ z 1-| EE wWE
T In the Hourly Precipilslion fable and in columns cenla for annunl Summacy.  Checks or money orders| | —
9, 10, and 11 Indicater D wmoumd too amall Lo showld be l|=|anlrldmb3;ah1e and -:nils_::mr 1::'\1 l‘orr:v‘ [ V.50 82| 5B TR 5B T.4)14] 1.2
Measure. Ll ence ahoul asnt 1o Uhe rintenden] 3 )
‘The seanon for degree daya begina with Jubc for henting IK‘M L Prpne ning  Cfice.| go E.:;g ;2 ;g :g ;; ;:; {': 1:;
e e o’ fur oot Wachington DCS0R 1 oo| 4/z9.30] 86 60l 72| 34|10.6(20 3.1
Dats in colutans 6, 12, 13, 1. and 15 are Lawed on § 3.3 . .
ohasrvalionn per day 4l A-hour intervala, 12 29,33 1| 63| s&| 38 11.9(20] M.
Wind directioas are those from which (he whnd blows. I earuly rhet this Ls aw offichal poblication of the |13 29,29) Th| ba 291 Ab1o.T|21) 3,0
Resullsnt wind la the verior sum of wimd (iections Matlomel Oceanle amd Armospheric A mmntlm and | 18 29.28| o9 o3| eb| 3| T.L[19] 2.4
and speeds divided by the number of olervalions, 18 compiled from records on fils Limaric | 3y g sl spl Ta 6l 1.8
Flguren for direrliona are (enn of degreen from troe Conter, Asheville, North Carcline 10801,
N:;l\.b‘nm (l_}ﬂm E‘\"‘!‘M:\sﬁ Sululh 27 :_W'l:l EITAEIEm“\
e = Calm. reclinhia aTe ) Leba o reen -
in Cot, L. entriea in Tal 16 are fastest hperved Adba )‘/ W
. ey

L-minute mpeeds. I the / appesra in Ool 17
are gusta. Direcior, Mapionsl CLimacic Cawer

FIGURE 2

USCOMM == HGAA = ASHEVILLE



] HOURLY OBSERVATIONS: GNEATER BEGRIA'AT 315

' LY 1783

- - o [rep— i - - -
S - e ey = = | o b e = kol 2
g el 0 F | dur fromon g | §% 5;5 i3 g w_;gf oot =4
% .1.' !i: LT 1 T 3i it W ] i i. LH E iu- H
" KRR RN N L] il‘ Nb
i:' 1114 H L b 'ﬂ £ i:- s |l] & | §
90 |0 e & LA € o0
als : als ¢ ot [a B[] m 12 3 aha Bl 3
ezle » oz lo H < az|e oL 13 nls a2 o :
0l £ & o |e LK t | . ay | e L L s ke 3 19
o]0 T o |3 5 < o |0 ] L8, L] o bo H b
oslo € 9 as | s EbE 4 s | o w14 HoroA b 4 H ¥ b+
mle blr o SRR EE E(3]1|[ g8 A - B[] %
3 O o ) ot |o wa] 18, wel ¥ Tk ]
alsll $4 8 oThe s H 1 X o7 ho oy v st 1o
als @i Bk : ! o (31| -1 Lquli pas
H ) s 10 o # £36 13
3| HioRE EEE R o Sed  BERL A R4 Al
[TAER Frh 12 ho B " " il ony] 19! 1 11 po 29 h! sgM 12
b *ﬂ |t 1" RoP # £l s 13 um] 18 L gt 3 i T
TS L] ™ 1 2 |1 e wht] 1 2 12 o * B W1
T K] shal & 1% ; s5n 9 1% | & iy 1% : ;2 ;; = M } :: } : I.;
| w3 14 S 1
17 e b+ PH 7] e 55 7 A BTN o B e 12 14 ho H bl it 1%
:: l: 3 s8¢ 12 Ie : b sE] & wl un] 18 Ml 1 g s o |
) 3 (] * P *
4o ha p sl 4 0 jo f | & s s B4 Enr ¢ 19 ko ] 10
21 pa & - Npap L ] b+ L] umt] 15! ELE & b i
22 b B 7 21 fin b ! 36§ 22 o ||| ued 23! £ fhe o 12
23 he 51t 2 bo |3 m]e um] 15, ud s 21 ho wid Lo
[N BAYT. N
00 ho a|? % ho B ¥ ]
ai ho e 3 o1 po B b H H e rieh I g 2 0% o T
oz ho © i pe o * oz |e wa 13 ¥ nis i 3
ot ho Y 0 ho I i L] a3 | iy < als oy .
e et H os ho Wt A 3 o |7 wl i% < ol e
o2 T o8 ho b H o | 1 (| |]um] s < ped ol s
o8 |2 H o4 3o ||| . o | & ] 18, < HH o 13
ot o |+ 07 po It 3 o7 |o w18 H ok 10 WHM L1
onls TARY] o ho iy . osle um] 18! H b e | 13
o% |7 1 o¢ o i 3 os | o ] Eh EH 4 bl 4 mvd 33
0]e ] 1a pg < 1 w|e L] 13 v B or |o wd 13
miz | ¢ 11 e I % i |e ] 15, e & e H el 13
[*R L] n (141 T 12 |o wy 15 s i1 wir LT
1a|e 1a mEks ¥ 13 |0 | 1% : Lz |- [T
S nit L B4 . wle i 1% b 13[4 me |18
15 o we [ 13 19 [P L3 15 |1 w18 55“ el we |17
|0 e | i1 16 |4k . | o 12 a 1918 ne | s
17 |8 1 17 1o 3 ulr 1o 13 Wl 14 2
1 o n |1z 18 pa + m|z unih 15 . Ll B el 15
tv|a n ' is 4 H I umd 18 ™o e e s
10 |0 3 T + |2 um] 131 in' H FHH 3
e L] * 2 po b » njl un] 18! N 3 e H ol
g; : W 1z |6 B % 221 un] 13| IR :; ; :' :
nlzk "
" ) 3|2 um] 1% | & 22]a LL ]
Lk
L EIE g 1 b by
gole H FI; by ? 28 by :g : : 3 o0 | o a LLEE |
o2& [N ]| 2 o2 pe v 02|53 T * at | a ; g
o o me| 8 o |3 R T als H wl i
on o 10 os ho ’ o |3 » wli 3 w3
o |a T as o - o |3 n & I H 3 &
ok |a 12 Qb o 7 ok | o & ; HH H g
o7 |a it a1 ho ] ot |o & i H $ £
o | o 1 o3 o ] ot |0 » H 44 5 : I
K n ap ' b4 M bt H a8 po & sael %
| in s s 0o ¥ Sl : e
1| T u|? 6 1| ¥ : W he H bt I
iz pa | 2 17 be m iz | e 3 2 5 H #43
11 ho 1] £l 1y | 3 i H H il
1% Lo H 13 s ho T e | & 2 i Y H Elh
1% ho 18 | 1 5 |0 H 1z |y ¥ 3 10
" o 3 6| 12 e 1z 15 )2 ¥ o | 29
4 14 H 13 ke -1 (=l H ; 11 1% I T iw! T
8 e . 13 o 15 e H 1z 17 Bs 7 e 8
4 | i ney HH MK (L) 18 po Ty 11 A ]
20| HE : s 0|3 u o > H M Ly M
2|2 ] Enf 1) BIE 10 nle u H 20 pio T "
1o ‘i]' i ENE 7 EE 12 2z |e I : s ; F
H = 5
: ENE 4 e I #le & I 21l T s ir
Loo] 181 N - mE 7 w|a &2 B4 69 51 eng 12 a
1y e £ 8|1 & 54 1 s me f 10 g?e :;:: : ol
L60{ 15, + ag adE - LR 591 33| T4 LA KE | 10 =4kl K i
rof 15, - P O ey |1 39 5% Yo SUME | % 5 |0 My b [ : 321
3 B ol sl tee 5 o |3 s sl A s me] o w o R e 218
T % & sl aX ESE 9 a4 |7 ELELRL L L T a1 EELE E) s:- 3 o[
oof 151 a1 sl sl s Ese = ak |7 a5] 55 Tl A e [ 8 os |2 bk e A - H
ool 18! 3 P - K ot sl e s me T o o7 |1 FTEE o i
o9 14, H s3] oM EXE 3 o | s o] 5e o7 sy uE . 20 onfo bt B I oe |}
o 1% 5 ay s sw w o po L3 B Bt B e B as | e Er S K o3
1o0] 13! » H w7 ol 62f 6 37 e ¥ 1| i gl ol
: 74l sal 54 £ WE " 1o 11 5 - T
HAt; 10

FIGURE 3



per monthly issue. An amazing amount of
weather data is summarized and published
from the first-order stations.

Operations at individual first-order stations
in Illinois have always differed considerably,
and this is reflected in their LCD publications.
A great amount of information is published for
stations at Springfield and Chicago, but for
Cairo, where operations have dwindled in
recent years, many weather conditions are no
longer measured. For example, Cairo publica-
tions have rain and temperature data but lack
cloud, wind, and visibility values. FOS opera-
tions at many smaller cities were restricted
during the last 20 years because of budget limi-
tations, and hourly or 3-hourly observations
were eliminated during certain periods of each
day (usually at night).

Some LCDs contain unusual data. For ex-
ample, the daily rainfall values for the dense
recording and stick raingage network in Chica-
go are published in each of their monthly LCD
issues.

Monthly LCDs issued during periods when
two stations were operated in one city bear
special attention. At St. Louis during the 1950-
1958 period, one station was operated at Lam-
bert Airport and another in the central city
area (identified as City Office). The USWB pub-
lished LCD issues for both stations. At some
large cities where the USWB ran two first-order
stations simultaneously, the data for both were
published in the same issue. In other instances,
data for only one of the two stations were pub-
lished. The published records for double sta-
tions have been valuable in recent comparative
studies of urban and rural climates (Changnon,
1970c).

The annual version, Local Climatological
Data, Annual Summary with Comparative
Data, is another interesting FOS publication.
Annual issues became available at various times
for the individual FOS, generally in the 1949-
1952 period. This annual summary contains:

1) a short narrative description of the

climate of the station and its area

2) the monthly means and annual totals

for various weather conditions in the
past year

3) atable called "Normals, Means and Ex-
tremes" based on past data
4) tables showing past monthly values of
temperature, precipitation, and degree
days
At the head of the data columns for normals and
means, the periods of record used to determine
the values are given. The record period should
be noted because it can vary dramatically with
time. For instance, in 1954 the precipitation
normals for St. Louis were based on 118 years
of past record, whereas more recently the St.
Louis normals have been based on the last 30
years. Such changes in base periods can produce
dramatic changes in normals and hence in month-
ly departures from normal.

On the back of the annual LCD is a rather
complete listing of the various sites of the sta-
tion through the years and the locations of the
instruments installed. Ironically, though the
first-order stations have the most extensive data
available for North America, much of their data
is unusable for studies of long-term historical
climatic trends because of location changes.
Almost every FOS in the country has been
moved significant distances and/or has had
sizeable shifts in the heights or placement of
its instruments. For example, the Chicago FOS
was in the downtown business area from 1900-
1925, was moved to the University of Chicago
from 1926-1944, and then went to Midway Air-
port from 1945 to the present. A second Chica-
go area FOS is now located at O'Hare Airport.

The Summary of Hourly Observations is a
publication based on data from some of the
FOS. These summaries have been published for
5- or 10-year base periods (1951-1955, 1956-
1960, and 1951-1960), and they present, by
month and year, the hourly frequencies of
wind speed, temperature, humidity, and precipi-
tation by class intervals, plus various combina-
tions of these data. An example of the data a-
vailable is shown in figure 4. Issues available for
the FOS in and near Illinois include those for
Chicago (O'Hare and Midway), Moline, and
Springfield in Illinois; St. Louis, Missouri; Des
Moines, lowa; Madison, Wisconsin; and Evans-
ville and Indianapolis, Indiana.
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Another publication available for a few FOS
is the Climatic Guide. This was published for
the Chicago area in 1962, and is the only Guide
available in the Midwest. It contains an ex-
tremely large amount of summarized informa-
tion for Chicago FOS, and some data for near-
by substations.

Cooperative Substations. These stations are
basically once-daily temperature (maximum and
minimum) and rainfall measuring stations, al-
though as noted earlier only 40 percent of them
record temperature data. Users of their data, at
least for certain analyses, should be aware that
the once-daily time of measurement can occur
anytime in the day, but is usually in the morn-
ing or afternoon. This becomes a problem if
one tries to determine daily rainfall totals for
a discrete date or storm period. However, the
times of observation for each station are pub-
lished in the monthly state publications.

Some LCDs for substations have been pro-
duced in various states, generally by interested
state institutions. The Water Survey has pro-
duced and published substation LCDs for 16
cooperative substations scattered throughout
[llinois. A problem is that such LCDs are not
always 'current' because they are not updated
and re-issued often. These state-sponsored
LCDs are not easily found in libraries, but
some may be found by writing the National
Weather Records Center (NWRC) in Asheville,
North Carolina.

State Publications

There are four classes of state-oriented NWS
publications. These include the Climatological
Data (CD) state series, the Hourly Precipitation
publication, the Weekly Weather and Crop Bul-
letin, and various climatic summaries published
for each state. Some problems and limitations
need attention before these publications are
discussed.

Problems and Limitations. First, much of the
data in the state-oriented publications of the
Weather Bureau (now EDS) is assembled and
summarized by the regions of the state. For
instance, in Illinois from 1900 through 1956

the state was divided into 3 regions — north,
central, and south (figure 5). In all of the state
publications for this 57-year period the stations
in the northern third, for example, were listed
together along with regional means of tempera-
ture, rainfall, etc. In 1957 the USWB changed
the regions in all states and used crop-reporting
districts as divisions with most states having 7,
8, or 9 districts. Since then the listing of the
stations with their data summarization has been
by crop-reporting districts. These districts vary
in size, and were partially chosen according to
combinations of different kinds of cropping prac-
tices and weather. There are 9 districts in Illi-
nois, as shown in figure 5. In general, the dis-
tricts chosen for Illinois were not realistic cli-
matic divisions. As one example, there is no
climatic reason that the southern end of Illinois
should be divided into a southwest and a south-
east portion. Furthermore, the crop-reporting
districts in Illinois are not comparable in size to
those in many other states, and such differences
result in mean values that are not truly com-
parable.

The second problem common to all of the
state publications and one to be particularly
aware of is the 'normals." Normals vary and
can be misleading because they have been com-
puted on base periods of varying length. From
1920 until 1952 the USWB used a base period
of 1900-1944 (or portions thereof) for calcu-
lating substation normals. The USWB developed
normals for short-term operations of new sta-
tions, even if they were for only 5 or 10 years.
These were calculated from a comparison of the
short-term substation's data with that of other
nearby stations that had longer records in the
1900-1944 period. Importantly, every station
had a monthly normal for rainfall and tempera-
ture (if measured).

In 1952 the USWB issued a new state publi-
cation that contained a different set of monthly
normals, based on data from the 1931-1952
period. These normals were used in some cli-
matic studies because they covered a more cur-
rent data period than the old normals (Chang-
non, 1968b).

The USWB revised their publications and their
normals again in 1956. They changed to a nor-
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mal based on the 1931-1955 period, and these
normals appeared in their state publications is-
sued during 1956-1960. Then in 1961 the
USWB issued new normals based on the 1931-
1960 period. Because studies had shown that
the best estimate of the 'normal condition' for
any year was that based on the past 30 years of
record, the USWB planned to update their nor-
mals once every 5 years. Thus, there would be
a 1931-1960 normal that would be in use
through 1965, and then a 1936-1965 normal,
etc. However, the state publications for the
EDS in 1974 are still based on the normals of
the 1931-1960 period. Illinois normals for 1941-
1970 would show sizeable shifts in the rainfall
values since they would not contain the low
values of the droughts of the 1930s. One must
be aware of these 'shifting normals' when using
state annual publications that span several years.

Climatic normals are sometimes chosen espe-
cially for a specific study. For example, most
of the Water Survey studies in climatology have
been oriented toward sampling extreme values,
and hence the normals have been calculated
from the longest period of available record.
Thus, many Water Survey publications have
used 50- or 60-year normals (Changnon, 1959;
Changnon, 1969a; Huff and Changnon, 1959;
Huff and Changnon, 1963).

Climatological Data Publications. The most
commonly used state publication is the Clima-
tological Data-State (name) which is issued for
all states on a monthly and annual basis. Pub-
lication began in 1906, but was discontinued in
one period from July 1909 through December
1913; monthly data for these 4/ years appeared
in the Monthly Weather Review.

The state Climatological Data (CD) publica-
tions largely consist of the data reported from
cooperative substations. A monthly issue con-
tains, for selected substations and FOS:

1) the monthly average maximum and min-

imum temperatures

2) the monthly total precipitation values

3) the departures from the normals in use

4) other data such as the number of days

of rain for different daily intensity
classes
For all state substations with raingages (other
than those with recording raingages) the CD

contains the daily and monthly precipitation
values, as well as the daily snowfall and snow
depth values for most stations. The daily maxi-
mum and minimum temperature values (where
measured) appear along with miscellaneous data
including any soil temperature, evaporation, or
wind data from sites in operation at the time of
the publication. Every issue contains a station
index that lists for each cooperative substation
the name of the observer, the daily observation
time, the latitude and longitude of the station,
its elevation, its instruments, and its distance
and direction from the nearest post office as a
means to locate the site precisely.

The annual issue of the state CD differs
slightly from the monthly issue. The annual
summary contains the monthly temperature
means (and departures), total precipitation (and
departures), total snowfall, temperature ex-
tremes, dates of fall and spring freezes, evapora-
tion totals, plus maps showing the state's annual
precipitation and average temperature. It also
includes a list of all the state stations.

The contents of the monthly and annual CD
issues have changed greatly with time. Prior to
1949, before the weather data were entered on
punched cards (the punch-card era), the CD was
the key state Weather Bureau publication. All
computations were done manually for every sta-
tion in each state, by the state offices. For ex-
ample, the Section Director for Illinois (then lo-
cated in Springfield) had the responsibility for
checking and summarizing all the daily and
monthly weather data for Illinois. The Section
Director, because of his responsibility for the
cooperative substations, usually had a close per-
sonal liaison with the volunteer cooperative ob-
servers. Thus, they had somebody to answer to.
After the punch-card era began in 1949, the ob-
servers had less personal contact with USWB
supervisory personnel. Consequently, the
quality of Illinois substation data in the 1970s
is lower than that in, say, 1910, 1925, or 1940.

Illinois had particularly good Section Direc-
tors. The efforts of two men, C. J. Root and S.
Holcomb, covered a period of more than 40
years, during which they developed and sus-
tained an outstanding group of observers who
provided high quality Illinois data. These Direc-



tors wrote unusually detailed and informative
summaries of the state's weather for the month-
ly CD. For example, the Illinois CD issues prior
to 1949 contain much useful storm data, as
seen in the summary for April 1925 in figure 6.
Mr. Holcomb also recorded in a table by days
of the month, the number of state stations re-
porting heavy fog, dust, frost, glaze, winds, hail,
sleet, and thunderstorms.

Hourly Precipitation Data. This publication
is based on rainfall data from the 72 recording
raingages in Illinois serviced by cooperative ob-
servers. Such publications are issued for each
state. The observers generally change the rain-
gage charts once or twice a week, and then mail
the chart with the rainfall trace on it (amount
vs time) to the NWRC where it is analyzed to
derive hourly amounts. The published data of-
ten contain mistakes because of the analysts' in-
ability to determine rain time correctly (AM vs
PM), and light rains are frequently missed be-
cause of overlapping rain traces. Recently, new
recording gages which record amounts on paper
tape that is less prone to analytical errors are
being installed. However, amounts recorded
are only to the nearest 0.1 inch, and again many
light rains are missed.

Since 1951 there have been annual and month-
ly issues of the hourly precipitation data. The
data for 1940-1947 were published in the Hy-
drologic Bulletin (by drainage areas), and hour-
ly data for 1948-1951 appeared in the state CD
issues. The annual issues contain the daily and
monthly totals and a station index, but there
are generally many missing data. In the month-
ly issues the hourly values are shown by date
for those stations with rain (figure 7). The re-
cording raingages in Illinois outside of Chicago
form a very sparse network (raingages are lo-
cated 30 to 40 miles apart), and data interpret-
ers cannot estimate missing amounts adequately
because they do not have comparable nearby
data by which to check reports.

These hourly rainfall data must be used with
caution. Comparison of annual values from
the recording gages with those from nearby non-
recording gages in Illinois shows that recording
gages appear to be 'missing' about 4 to 6 inches
of precipitation (10 to 20 percent) per year.

This is apparently due to chart editing problems
and to a lack of good measurements of snow-
fall (water). Thus, the hourly recording rain-
gage data of the NWS are not useful in deriving
climatological means and extremes, particularly
for the colder months.

Ilinois Weekly Weather and Crop Report. A
third state publication has been issued on a
weekly basis since the mid-1940s. It contains
weekly rainfall values for many substations in
[llinois and temperatures for a few selected
first-order stations. It is a joint effort of the
Federal and State Departments of Agriculture
and the EDS. It is published only during the
crop season (March-October), but it is a handy
publication for monitoring the current rainfall
status.

Climatic Summaries. Over a period of years
the USWB and EDS published summaries of the
station data for all stations in each state. All
state summaries are published under one of
three series headings: Climatic Summary of the
United States, Climatography of the United
States, and Key to Meteorological Records Doc-
umentation.

Climatic Summary of the United States, often
referred to as Bulletin W, was published in 1930.
Bulletin W was the USWB's first attempt at sum-
marizing state data. There are three Bulletin W
issues for Illinois, one for each of the weather-
climate regions (figure 5). Most other states al-
so had 3 or 4 divisions. Weather data from all
stations in the different regions through 1930
(or until operations terminated before 1930)
were summarized. The annual and monthly
rainfall, humidity, monthly temperatures, ex-
cessive rainfall values, etc. are shown in tables
by year.

Shortly after the punch-card era began, the
Weather Bureau issued Climatic Summary of
the United States - Supplement for 1931-1952
for each state, often called Supplement to Bul-
letin W. 1t presented the available monthly rain-
fall amounts during the 1931-1952 period from
all stations. Unfortunately, the individual
monthly temperature data were not published
in this supplement, but it does contain the re-
vised (1931-1952) monthly mean temperatures.
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CLIMATOLOGICAL DATA

ILLINOIS SECTION
CLARENCE J. SOOT, Meteorologist

SPRINGFIELD, ILL., APRIL, 1925

GENERAL SUMMARY

A warm April, following a mild March, caused a rapid ad-
vance of vegetation and resulted in a season eight to ten days
earlier than the average. For the State as a whole April was
slightly warmer in 1896 and 1915, but Peoria, with 70 years
record, had a higher average temperature in 1915 only. The
absolute state maximum for the month was higher in 1896 and
1899, and the absolute minimum was higher on three occasions.
April maximum temperature records were exceeded at six
stations. There was practically no snowfall, and sunshine was
in excess of the normal. Dubuque, lowa, reports a low relative
humidity of 16 per cent on the 3d. Conditions were very
favorable for farming operations, and the work was kept well
up in every particular. Oats seeding was completed, and much
progress was made in planting corn. Rain was needed in parts
of the State at various times, but when ample amounts fell
growing crops were much benefited.  Practically no frost
damage was reported during the low temperature of the last
three days. Wind squalls and hail storms occurred in a
number of areas over the north half of the State but in most
instances the damage was not severe. On the 13th a severe
wind and rain squall struck Springfield shortly before 2 p. m.
The fastest mile of wind recorded was at the rate of 58 miles
per hour; 0.33 inch of rain fell in two minutes. There was
scattered damage to roofs, plate glass windows, signs, auto-
mobiles, trees, etc.; it was not heavy at any point, but in the
aggregate amounted to $15,000. Eight persons were injured,
none seriously. Riverton and Spaulding, 7 miles northeast,
reported a property loss of $1,000. On the 18th there was
plight damage to windows and roofs by hail at Mt. Carroll.
The Weather Bureau Official at Peoria reports a line squall at
3:03 a. m. of the 19th. A four-story business building was
struck by lightning and then pushed over by the gale, crush-
ing an adjoining public garage. Two men in the larger build-
ing were killed. The storm caused minor damage to porches,
roofs, trees, etc., chiefly in the south part of the city. The
total estimated damage was $500,000, about four-fifths being
due to the collapse of the large building. In Pekin, south of
Peoria, the property of three corporations suffered a combined
loss of $60,000. The losses at Canton amounted to $10,000.
In Adams County chimneys and trees were damaged at Gold-
en, and at Quincy hail caused much injury to fruit blossoms
and about $5,000 loss to property, largely greenhouses. Hail
six inches in circumference fell at White Hall on the 21st.
There was damage to roofs, greenhouses, and automobile tops.
On the 24th there was local wind damage in Adams, Carroll,
De Kalb, Knox, and Will counties. A plant at De Kalb had
a $5,000 loss, and the other reported damage totals a like
amount.
Waukegan, and in Kane, Knox, and McHenry counties, and
gardens and fruit were reported injured about Quincy. Light-
ning losses were reported on several dates in various parts of
Illinois. An earthquake of intensity 2 to 4 was felt over the
south half of the State on the 26th.

TEMPERATURE

. 20
Temperature was below normal on only one day prior to the i

27th, but there was a deficiency of 14° and 15° on the 29th and
30th.
11th to 14th, 18th, and 22d to 26th, and there was an excess of

On the same date windows were broken by hail at je4

It was more than 10° above normal on the 7th, 8th, 14

20° to 21° from the 22d to 24th. The highest station readings
ranged from 81° to 94°, and occurred during the last decade.
The lowest station readings ranged from 21° to 41°, and occur-
red during the first decade.

PRECIPITATION

The rainfall totals ranged from 1 to 5 inches, but in general
they were greater over the west half of the State. South and east
of the Illinois River the precipitation was below normal with de-
partures up to 2 inches. Elsewhere there were both positive and
negative values, but as a rule they were less than one inch. The
rains were quite well distributed through the month after the
8th, as indicated by the table on page 15. Measurable snowfall
was recorded on the 29th at Galva, Henry, La Salle, and Wal-
nut; several other stations reported traces on that date.
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Two more state summaries (which are in es-
sence 10-year supplements of the Climatic Sum-
mary) are also commonly referred to as Supple-
ment to Bulletin W. They cover the 1951-1960
and 1961-1970 periods, respectively. These
supplements contain monthly rainfalls for all
[llinois stations, monthly temperatures, the rec-
ord high and low temperatures, number of rain
days, and generally more information than in
the 1931-1952 supplement. The supplements
since 1949 reveal the advantages of digitizing
weather data onto punch cards and subsequent-
ly onto magnetic tape.

The Key to Meteorological Records Docu-
mentation series offers a number of useful sum-
maries. The titles of Key series relevant to Illi-
nois are listed in table 1. Titles in the Key
series, the Climatic Summaries, and the Clima-
tography ofthe United States series should be
used in a search for various other kinds of cli-
matic summaries dealing with specific weather
conditions. Several useful publications relevant
to specific weather conditions in Illinois are
listed in table 2. Interested readers should con-
sult a recent EDS publication for added infor-
mation (U. S. Department of Commerce, 1969).

The Decadal Census of Weather Stations is a
useful USWB summary. A map for each decade
year (1900, 1910, etc.) shows the stations that
were in operation. Most of the 58 Illinois sub-
stations operating in 1900 are still in operation
today.

The Substation History which was done for
each state is a summary publication relating to
cooperative substations. It contains particular-
ly useful information for climatological analyses
involving time series analyses. For each substa-
tion it presents a complete station history — who
the observers were, where the station was located
in relation to the nearest post office and by lati-
tude and longitude, the kinds of instruments
used, and why each observer quit (moved, died,
etc.). Unfortunately, most of these state sum-
maries were published in the middle 1950s and
they are now out-of-date for changes in recent
years.

Another set of climatic summaries for each
of the states is the Climates of'the States which

was issued in 1960. Each issue has a 2-page
text describing the weather and climate of the
state, a short bibliography of weather-related
publications, freeze date information for the
state, mean temperature values, and mean pre-
cipitation values. It also contains annual LCD
tables which show the normals, means, and ex-
tremes for each first-order station. Included al-
so are a few of the mean monthly rain and tem-
perature maps for the state represented.

Heating Degree Day Normals is a publica-
tion showing monthly values of heating degree
days for 1931-1960. Degree-day normals have
been calculated for every substation in Illinois
that has had long-term temperature records.
Another useful publication is the Monthly Nor-
mals of Temperature, Precipitation, and Heating
Degree Days, showing the monthly and annual
normals for the 1931-1960 period at the FOS
and substations.

National Publications

National Summary. The Climatological Data
National Summary (NS), which began in 1950,
is probably the most well-known of the national
(all states) weather-related publications. Prior
to that year, much of the information and data
appeared in the Monthly Weather Review and
the U. S. Meteorological Yearbook. The NS is
published on both a monthly and annual basis.
The NS monthly issues contain a general weath-
er description for the country. They also con-
tain values for all the U. S. first-order stations
(mean maximum and mean minimum tempera-
tures, rainfall, number of days of rainfall, thun-
derstorms, and other items). The NS monthly
issues have the heating degree days and cooling
degree days for all the FOS in the country, and
a text on floods. There are rawinsonde values
that are summaries (by station) for the month
of the average temperatures and dew points for
every 50-mb level. There are also solar radia-
tion data for the nation and maps of 1) the
cyclone and anticyclone tracks for the month,
2) tropical disturbances, and 3) typhoons. Is-
sues for the 1949-1959 period contained de-
tailed data on loss caused by all types of storms
(sorted by states), but these data became the



Table 1. Publications Relevant to lllinois in the EDS Series
'Key to Meteorological Records Documentation’

Substation Histories (issued for each state or combination of states, such
as Maryland-Delaware and New England, and for Puerto Rico and
Virgin Islands; 45 separate issues)

The Cooperative Weather Observer

History of Verification of Weather Records in the U. S. Weather Bureau

History of Climatological Record Forms 1009 and 612-14

History of Climatological Record Books

Excessive Precipitation  Techniques

Temperature  Recordings

History of Tornado Observations and Data Sources

History of Weather Bureau Wind Measurements

History of Climatological Publications

Decadal Census of Weather Stations

The Decennial United States Census of Climate 1960 and its Antecedents

Table 2. NWS Publications Relevant to lllinois for Specific Weather Conditions

NWRC = National Weather Records Center, EDS, ESSA, Federal Building, Asheville, N. C. 28801
GPO = Superintendent of Documents, Government Printing Office, Washington, D. C. 20402

Average Precipitation in the United States, 1944, NWRC.

Climates of the States, GPO.

Climatic Atlas for the United States, June 1968, GPO.

Daily Normals of Temperature and Heating Degree Days, GPO.

Heating Degree Day Normals, 1931-1960 Data, GPO.

Maximum Recorded United States Point Rainfall (Weather Bureau Technical Paper No. 2), GPO.

Maximum Station Precipitation for 1, 2, 3, 6, 12, and 24 Hours (Weather Bureau Technical Paper No. 15),
GPO.

Monthly Normals of Temperature, Precipitation, and Heating Degree Days, 1931-1960, GPO.
Normal Pressures and Tendencies for the United States (Weather Bureau Technical Paper No. 1), NWRC.

Sunshine and Cloudiness at Selected Stations in the United States (Weather Bureau Technical Paper No. 12),
1951, NWRC.

Temperatures at Selected Stations in the United States (Weather Bureau Technical Paper No. 9), 1949, NWRC.
Upper-Air Climatology of the United States (Weather Bureau Technical Paper No. 32), Three Parts, GPO.

Mean Monthly and Annual Evaporation from Free Water Surface for the United States, Alaska, Hawaii, and
West Indies (Weather Bureau Technical Paper No. 13), 1950, Out of Print.

Mean Number of Thunderstorm Days in the United States (Weather Bureau Technical Paper No. 19), Out of
Print.

Mean Precipitable Water in the United States (Weather Bureau Technical Paper No. 10), 1949, Out of Print.

Tornado Occurrences in the United States (Weather Bureau Technical Paper No. 20, Revised 1960), 1916-
1958, GPO.

Weekly Mean Values of Daily Total Solar and Sky Radiation (Weather Bureau Technical Paper No. 11), 1949,
NWRC.

Climatic Guide For Chicago, Ill. Area (1962)
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material for a new USWB publication, Storm
Data, which began in 1959.

The NS annual issue contains about the same
material as the monthly issues. The annual issue
does include the excessive short-duration (5-,
10-, 15-minute) rainfall data for all first-order
stations in the country. It also contains the
monthly sunshine amounts and percentages for
each FOS as well as the monthly and annual
frequencies of thunderstorm days and national
extremes of various weather conditions.

Storm Data. This national publication is
used frequently because it summarizes damag-
ing storms in the nation. As mentioned pre-
viously, before it was started in 1959, the 1950-
1958 storm data appeared in the National Sum-
mary. Storm Data presents by state all the storm
dates, the kind of storm, the number of people
killed and injured, time of the event (if known),
and a gross estimate of dollar loss (figure 8).
These data should be used with caution because
the data for any state reflect the interest and ef-
forts of its USWB State Climatologist. The de-
gree of reporting has varied, and the reporting
can often be late, as noted for Illinois in figure
8. One should always search issues after the
month of interest for delayed data and correc-
tions.

Weekly Weather and Crop Bulletin. This is a
national publication, not to be confused with
the lllinois Weekly Weather and Crop Report.
It is issued each week, and has been published
since 1872. It has short weather and crop sta-
tus summaries for each state. The more inter-
esting items in it are the weekly rainfall, the
growing degree days tabulations, and the Crop
Moisture Index map (figure 9) which shows the
status of soil moisture, as calculated from weath-
er data. The 30-day outlooks for rainfall and
temperature also appear in this publication.

Daily Weather Map. These are published
weather maps that show the detailed national
surface weather conditions at midnight, the
500-mb upper air pattern at noon, the highest
and lowest temperatures on a third map, and
the selected 24-hour rain amounts on another
map. Starting in 1968 these were changed
from daily publications to weekly issues which
contain the maps for each day of the week.
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General Climatic Publications

Technical Papers. There are about 40 of
these publications (USWB, NWS, or EDS).
They deal with a variety of subjects, ranging
anywhere from sunshine in Puerto Rico to the
U. S. maximum record point rainfall amounts
for periods of 5 minutes to 48 hours. Certain
technical papers containing information relevant
to Illinois appear in table 2. Others of possible
interest in this state are Technical Papers 25, 29,
30, 34, 37, and 40.

Technical Memorandums and Research Papers.
These usually are not in the all encompassing
form of the technical papers. Technical Memo-
randums are usually oriented toward presenting
specialized information useful to forecasting
and internal NWS applications. However, some
do contain useful Illinois climatic data unavail-
able elsewhere.

Climatic Atlas of the United States. This na-
tional climatic atlas is another useful EDS pub-
lication. It contains a large number of maps of
normal, mean, or extreme values of weather con-
ditions such as the normal precipitation patterns
for each month in the United States. It also
contains monthly maps of temperature, snow-
fall, wind, mean relative humidity, pressure,
sunshine, radiation, evaporation, etc.

Northern Hemisphere Data. This 2-part pub-
lication began in 1899 but was revised in 1955.
Part 1 includes daily surface synoptic weather
maps from around the northern hemisphere
and 500-mb maps for each day. Part 2 contains
surface synoptic reports and all available upper
air data for one or two times a day, 0000 and/or
1200 hours Greenwich Mean Time. Also pre-
sented are relative humidity, temperature, wind
speed, wind direction, and pressure data for five
levels in the atmosphere. Since 1964, the data
in Part 2 are not in published format but are a-
vailable on microfilm.

Thunderstorm Rainfall. This is a 2-part (text
and figures) publication printed in 1947 as Hy-
drometeorological Report 5. It contains a large
volume of information on rainfall, thunder-
storms, and hailstorms that is unavailable in any
other USWB-EDS publication, although thunder-
storm data were more recently summarized in
Technical Paper 19 (table 2).
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YALVE M PAREHTHESES 1S INDER ONE WEEE AGO

[DERIVED FROM PALMER DROUGHT INDEX ANALYSIS)
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INDEX

SHADED AREA INDICATES
INCREASE OR NO CHANGE
IN INDEX DURING WEEK

NOAA

SHADED AREAS: Index increased or did not change
last week
Index
Above. 3.0 Excessively wet, some fields flooded
2.0 to 3.0 Too wet, some standing water
1.0 to 2.0 Prospects good, some fields too wet
0 to 1.0 Moisture adequate for present normal needs
0 to -1.0 Prospects improved, but rain still needed
-1.0 to -2.0 Some improvement, but still too dry
-2.0 to -3.0 Drough eased, but still serious
Below -4.0 Not enough rain, still extremely dry

UNSHADED AREAS:

Index

Above
2.0
1.

-1.
-2.
-3.

0
0
0
0
0

0

to
to
to
to
to
to
to

Below

-4.0

Index decreased last week

Some drying, but still excessively wet
More drying weather needed, work delayed
Favorable, except still too wet in spots
Normal growth and fieldwork

Topsoil moisture short, germination slow
Abnormally dry, prospects deteriorating
Too dry, yield prospects reduced
Potential yields severely cut by drought
Extremely dry, most crops near ruin

FIGURE 9

The map gives a general picture of how wet
or dry the Nation was last week. It shows
areas where abnormal wetness or dryness have
hindered crops and areas where moisture
conditions have favored them.

The lines show the crop-moisture situation
according to an index computed from values of
temperature and precipitation by areas...350
climatological divisions, which correspond
roughly to SRS's crop reporting districts.
Previous weekly computations of soil moisture
account for the effects of prior weather.

Shaded areas are those where precipitation
increased the index last week or where soils
did not dry. Unshaded areas dried last week.

The centers of wet or dry areas are
marked: W=wet; D=dry. The map lines mark
off crop situations. Use the legend to inter-
interpret .

Local variations caused by isolated rain
or by soil differences are not shown. While
shallow rooted crops in poor soils may suffer
more than the map shows, conditions may be
better where soils are good. Also, legends
apply to growing rather than mature plants.
Any map interpretation must consider both
the growth stage and moisture status and
trend. 1In irrigated regions, the index
values reflect only departures from ordinary
irrigation requirements.



Original Data Forms

The original data log sheets of FOS and coop-
erative substations (see samples on figures 10 and
11 for two kinds of cooperative stations) are
generally available at the National Weather Rec-

ords Center (NWRC) in Asheville, North Carolina.

However, reproduction can be expensive. The
Water Survey also maintains at its Champaign
office a set of those from all Illinois substations
for the period 1887 to the present.

Practically all weather data in the United
States since 1948 have been digitized onto
punched cards and/or magnetic tape by the
Weather Bureau and its successors, ESSA and
NOAA. Samples of the data formats on some
of the commonly used card types are shown on
figure 12. Any efforts to enter pre-1949 data
on cards were accomplished on a state basis
under cooperative agreements with the Weather
Bureau. The amount of pre-1949 data entered
on cards was decided by the state groups. The
Water Survey entered into such a cooperative
agreement with the Weather Bureau (as did the
University of Missouri and Purdue University in
our neighboring states), and punched all daily

data for 60 Illinois stations for 1901-1948, as is
explained in more detail in the section on Water
Survey data. Punched cards or tapes of these
data are maintained at the NWRC and the Water
Survey.

The recent data (1949 to present) from FOS,
substations, and the Federal Aviation Agency
(FAA) stations are usually available on cards,
tape, or on original data sheets. These can be
obtained at NWRC for varying costs, according
to each format. Some original data sheets may
contain hourly or daily information not digitized
on cards or tape. For instance, when the NWS
digitizes the cooperative substation data, they
often do not enter the observer's indications of
sleet, hail, thunder, damaging winds, and time
of rain.

The teletype form of synoptic weather data,
the original radiosonde data from Peoria and
Salem, and the facsimile weather maps from
1950 to the present are available on microfilm
for purchase from the NWRC. Photocopies of
the raingage charts from NWS recording rain-
gages also can be obtained from the NWRC.

ILLINOIS STATE WATER SURVEY

There are two general goals for the Water Sur-
vey's work in climatology. One is to provide
climatic information, both in original formats
and as processed data, to answer requests. A
part of this service-related activity is the opera-
tion of the Morrow Plots Weather Station in
Urbana which the Survey has operated since
1948. The station operation serves to provide
1) weather data for our studies, 2) a source of
weather information to the general public (as
an example see Changnon, 1959), and 3) data
for the NWS and EDS since this is their Urbana
cooperative substation (Changnon and Boyd,
1963).

The other general goal of the Survey's cli-
matology program is to analyze data and pre-
pare special climatic research reports on topics
such as hourly rainfall (Huff, 1971), other weath-
er conditions associated with rainfall (Changnon,

1968a), effects of Lake Michigan on rainfall
(Changnon, 1968b), thunderstorms (Changnon,
1957b), and clouds (Changnon and Huff, 1957).
The climatology program of the Water Survey
began before its weather research group was
developed in 1949. The Survey had an Engi-
neering Section (now the Hydrology Section),
and when the engineer-hydrologists performed
groundwater and surface-water analyses, they
often employed some basic climatic analyses.

The Survey launched its cooperative punch-
card project, mentioned earlier, with the USWB
in 1954. All the 1901-1948 historical weather
data for the 55 Illinois cooperative substations
with long records were carefully edited, and the
daily values were then entered on punch cards
(Changnon, 1957a). As part of this project, the
raw daily data of four FOS (Chicago, Moline,
Peoria, and Springfield) for the same period
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were entered on punch cards. Card decks for
St. Louis and Cairo (1901-1948) punched by
the Missouri cooperative project also were ob-
tained. Almost all of these substation cards
have temperatures (daily maximum and mini-
mum), as well as snowfall and 'days with' en-
tries. All precipitation data are complete. The
Survey staff made estimates for all the nearly
10,000 missing daily values out of a total of
330,000 entries.

The Survey's extensive effort totaled over
two million cards and took three years to com-
plete. This digitized climatic daily data bank
includes data for 55 substations and 6 FOS, as
shown in figure 13. The process of editing and
digitizing the historical records revealed the
high quality of Illinois weather records. This
project and the resulting punch-card data led
to considerable research and many climatic
oriented publications.

Publications

Survey reports considered to be largely of a
climatological nature are briefly reviewed.

Card Data. Initially, four progress reports
for the Illinois Cooperative Punch-Card Project
were prepared during the digitization of the
1901-1948 data (Changnon, 1955, 1956, 1957a,
and 1963a). These punch-card data reports con-
tain complete listings of how the data were
edited, the material punched on the cards, where
the stations are, and what card duplicates were
supplied to the USWB. Circulars 57 and 64 des-
cribe some of the first climatic analyses to use
the punch-card data (Changnon, 1956, 1957a).

Substation LCDs. Other early climatic pub-
lications were substation LCDs. Four were pro-
duced in 1955 (Monmouth, Mt. Vernon, Rock-
ford, and Urbana) based on the punch-card
data for the 1901-1954 period. In 1963, LCD
issues were prepared and published for other
llinois substations (Aurora, Bloomington-Nor-
mal, Carbondale, Charleston, Danville, Decatur,
Havana, Hillsboro, Kankakee, Ottawa, Quincy,
and Rushville).

Severe Weather Climatology. The editing of
the historical records revealed that several of
the Illinois substations had excellent 'days with'

records, at least during periods when certain
outstanding observers served. A technique for
evaluating the records was developed (Chang-
non, 1967a), and the data were eventually used
to develop climatologies of several severe weath-
er events in Illinois.

A circular describing the climatology of tor-
nadoes in Illinois (Changnon and Stout, 1957)
was an initial severe storm study. It was sub-
sequently revised and enlarged in a newer pub-
lication, {llinois Tornadoes (Wilson and Chang-
non, 1971). Other climatologies on severe
weather events cover:

» thunderstorms, a statewide climatology
(Changnon, 1957b)

» relations between thunderstorms and
hailstorms (Changnon, 1962a)

* structure of thunderstorm rainfall (Stall
and Huff, 1971)

» preferred days of occurrence of severe
weather (Changnon, 1962b)

» damaging lightning, a climatology (Chang-
non, 1964a)

» damaging lightning, reasons for regional
differences (Changnon, 1970a)

* hail climatology (Huffand Changnon,
1959; Changnon, 1963b)

* hail intensity (Changnon, 1967b)

* characteristics of individual hailstorms
(Changnon, 1970b)

* climatic aspects of severe rainstorms
(Stout and Huff, 1962; Huff, 1967, 1968)

» severe winter storms (Changnon, 1969a)

* drought climatology (Huffand Changnon,
1963)

Precipitation Climatology. The precipitation
climatology of Illinois has been thoroughly
studied. Publications concern spatial variations
of rainfall (Huff, 1969; Huff and Shipp, 1969),
temporal variations of rain (Huff 1967), the
major causes of rain (Huff and Changnon, 1961),
and the diurnal variation of rain (Huff, 1971)
and of atmospheric conditions related to rain
(Changnon, 1968a). Precipitation climatologies
of specific places of interest like Lake Michigan
(Changnon, 1968b) and southern Illinois (Chang-
non, 1963c) were prepared. The climatology of
clouds in Illinois was developed (Changnon and
Huff 1957), along with the climatology of evap-
otranspiration in the state (Jones, 1966).
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Applied Climatology. In addition to topical
climatologies, several climatic studies were
oriented toward specific applications, such as
agricultural interests and building design. Pub-
lications include:

* temperature and rainfall probabilities rele-
vant to farming (Changnon, 1969b)

» relations of climate factors to corn yields
(Changnon and Neill, 1967)

 irrigation estimates for Illinois from cli-
matic data (Changnon, 1969c)

* physical relation of hail to crop damages
(Changnon, 1971)

* impact of weather modification on agri-
culture (Huffand Changnon, 1972)

* use of climatic data in certain phases of
building design (Changnon and Jones,
1964)

« economic losses from hail, on local, state,
and national scales (Changnon, 1972)

* impacts of urban-produced weather changes
at St. Louis (Changnon, 1973)

Weather Modification. Several climatic studies
of inadvertent weather modification evolved over
a 12-year period (Changnon, 1962c, 1968c, and
1970c; Huff and Changnon, 1973). These con-
cerned several cities in and near Illinois.

Climatic-type studies of planned weather
modification were also performed. Studies in-
cluded rainfall modification (Huff, 1969;
Schickedanz and Huff, 1971) and hail suppres-
sion (Changnon and Schickedanz, 1969;
Schickedanz and Changnon, 1970).

General Climatic Data. During the 1958-
1960 period, the state published several atlases
concerning natural resources in Illinois. One
was the Atlas on Water Resources and Climate
(1958). This atlas contains several types of
statewide basic climatic data in the form of maps
or graphs including 1) annual precipitation ex-
tremes for 5- and 50-year periods, 2) average an-
nual and monthly rainfall, 3) long-term precipi-
tation trends, mean snowfall, etc. A similar,
but more extensive general state summary of

climatic factors was prepared and published in
1967 (Water for Illlinois — a Plan for Action,
1967).

In 1957 the Water Survey began a series of
reports concerning the potential surface water
resources for various areas in Illinois. These
were prepared and published for four areas, one
for each major division of the state (Roberts et
al., 1957, Dawes and Terstriep, 1966a, 1966b,
and 1967). Each contains a section on the re-
gion's climate and includes the probabilities of
any given date being in a dry period.

Extensive interest in the climatic data from
the Urbana weather station has resulted in
several publications. The first summarized in-
depth the climatic records in the 1901-1956 pe-
riod (Changnon, 1959). It contains statistical
summaries for standard weather elements plus
those for soil temperatures, sky cover, humidity,
and solar radiation. A history of the Morrow
Plots station was published (Changnon and
Boyd, 1963), and long-term climatic change has
also been investigated with the use of Urbana
temperature records (Changnon, 1964b).

Data

In addition to the publications, the Water
Survey has many punched cards and tapes con-
taining climatic data. Besides the two million
daily weather cards already described, the Sur-
vey has assorted radiosonde (upper air) cards
and a large volume of 'analyzed' card decks.
Monthly rain and temperature cards for all long-
term stations in Illinois have been machine-cal-
culated from the daily cards. These monthly
cards have been used to produce climatic print-
outs for each station. The monthly total rain-
fall cards were then used to produce cards with
running totals for periods of 3 months, 6 months,
etc. The Survey also has prepared weekly sum-
mary cards of rain and temperature data for 10
Illinois stations (Changnon, 1963a).
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OTHER SOURCES OF ILLINOIS DATA

Early research and summarization of state
data by two climatologists resulted in two pub-
lications dealing with the general climate of
llinois (Mosier, 1918; Page, 1949). Each con-
tains considerable monthly data in tabular form.

The North Central Committee for Weather
and Agriculture [initially identified as North
Central (NC)-26 and more recently as NC-94]
has produced several useful climatic summaries
for Illinois and the Midwest. This is one of
several regional committees established under
the Agricultural Experiment Stations of the
Land Grant universities in the United States.
Their publications can be obtained through the
University of Illinois College of Agriculture.
Those relevant to Illinois include:

1)  Precipitation Probabilities in the North
Central States (Shaw et al., 1960). This
report contains regional maps showing
the weekly rainfall probability for most
weeks of the year and for different a-
mounts of weekly rainfall.

2)  Probabilities of Sequences of Wet or
Dry Days in Illinois (Feyerherm et al.,
1966) presents probabilities for sequences
of days having various daily rain amounts
for 10 Illinois stations.

3) Temperatures Critical to Agriculture
(Decker, 1967) contains probability
maps for runs of days (5, 15, or 25 or
more) with maximum and minimum
temperature above different selected
levels. These are given for each week.

4)  Solar Radiation and Sunshine Duration
Relationships in North Central Region
and Alaska (Baker and Haines, 1969).
This NC Region publication presents ex-
tensive radiation and sunshine data for
the region, largely in probabilistic format
(tables) and by weeks of the year (maps).

The Argonne National Laboratory at Lemont,
Illinois, has operated an excellent weather sta-
tion, and its data have been used to produce a
15-year climatic summary (Moses and Bogner,
1967). 1t is a valuable summary of soil tempera-
ture data, surface and low level winds, tempera-
ture, and dew point data for that locale.

Surface weather data have been collected at
the various U. S. Air Force bases in Illinois.
These data are usually sent to the NWRC, but
they are often not available in published formats.
During World War II, the U. S. Air Force oper-
ated several air bases in Illinois for short periods
between 1941 and 1947, and such weather rec-
ords provide considerable climatic data for 3- to
S-year periods where there are no other detailed
observations available. Such complete weather
stations at the Lawrenceville and Park Ridge
bases, for example, have provided data for ex-
tensive climatic research by the Air Weather
Service. They used the data from Lawrence-
ville to summarize all the frequencies for dif-
ferent wind directions and speeds.

The hourly weather observations at FAA air-
port stations (such as Champaign, Decatur,
Mattoon, Mt. Vernon, and Quincy) are labeled
as 'second-order' station data. These data are
hard to obtain because they are not 'official'
by NWS standards and are not card-punched.
To obtain the data, one must purchase photo
copies of the daily log sheets from the NWRC,
Asheville, North Carolina.

In the 1960s the Illinois State Climatologists
of EDS developed Climates of County,
for 58 Illinois counties. Each contains a climatic
summary that is based on the historical USWB
data for every station in the county. These can
be obtained from the Water Survey or from the
[llinois Department of Agriculture in Springfield.
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APPENDIX

Sources of Additional Weather Information

Environmental Data Service

For information on EDS publications or original records
Telephone: Area Code 301 495-2424
Mail: National Weather Records Center
Federal Building
Asheville, North Carolina 28801

For copies of government publications
Mail: Superintendent of Documents
Government Printing Office
Washington, D. C. 20402

lllinois State Water Survey

For special weather information or advice
Telephone: Stanley A. Changnon, Jr.
Area Code 217 333-4260

For local (Champaign-Urbana) weather data or information
Telephone: Weather Observer

Area Code 217 333-4963

For copies of Water Survey publications

Telephone: Information Desk
Area Code 217 333-2211
All mail: lllinois State Water Survey
Box 232

Urbana, lllinois 61801

Printed by authority of the State ofIllinois - Ch. 127, IRS, Par. 58.29
(4-75-3000)
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