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THE ILLINOIS WEATHER RECORD PUNCH
CARD PROJECT

STANLEY A. CHANGNON, JR.
Illinois State Water Survey, Urbana

INTRODUCTION

The Illinois Weather Record
Punch Card Project is a coopera-
tive arrangement between the Illi-
nois State Water Survey, the Uni-
versity of Illinois, and the U. S.
Weather Bureau for entering past
Illinois weather records on IBM
cards. This paper includes a his-
tory of the project, operational pro-
cedures, and suggested research uses
of these cards. Availability of the
IBM cards to scientific personnel
throughout Illinois should prove
useful for research in climatology,
meteorology, agriculture, architec-
ture, engineering, and many other
related fields where the effects of
weather are felt.

HisTorY

The circumstances which enabled
the origin of this program occurred
in 1948 when the U. S. Weather
Bureau started to enter all clima-
tological and meteorological observa-
tions on various types of IBM cards.
However, Congress did not provide
funds for preparation of cards of
the data prior to 1948. The Weath-
er Bureau then promoted a coopera-
tive, working agreement between the
Weather Burean and any given
state’s university or state agency to
prepare cards of the past records
of that state. In this arrangement
the Weather Bureau would furnish

the cards, instructions, and the ori-
ginal past records. The cooperating
state institution would edit the rec-
ords, punch and verify the cards.
The state would then produce dupli-
cate card decks for the Weather
Bureau, and in turn, the Weather
Bureau would match in equal num-
bers, year for year, duplicate cards
for all future weather records to
match the state’s production prior to
1948.

Soon after 1948, various state uni-
versities initiated agreements with
the Weather Bureau, among the first
being Towa and South Dakota. The
Weather Bureau approached the
Illinois State Water Survey five
vears ago. The Survey recognized
the benefits from the availability of
such ecards, but did not have suffi-
cient funds at that time. In the
fall of 1954 limited funds became
available to initiate the project. An
agreement was signed in Novem-
ber, 1954, and the project began
in early December,

PROCEDURES OF THE ILLINOIS
ProJecT

The selection of stations for which
data were to be recorded on cards
was based on several considerations.
The stations were selected for the
best areal distribution and only if
there were records beginning mno
later than 1905 ; this was to have 50
vears of records available on cards

[144]




Weather Record

[ —— e e

Card Project 145

N )
(- lhu.rm "’3""‘
.\.Moun{l', Carroll \
‘) Sreomore !
: o cogo W8 City
/"“8'“ 6" lurom.Collcot %
# '.-—_'} Wwalnut
—iNt— .r—""' Ottgwo
A (\\ alaso Goyo
/. Monmauth M pontiac
ri L4
’; Peora W lPI
Lo Horpe -
j sloumn.lsn Normal kulg«
K. Nﬂwﬂ
fl o togen s
K Sn‘;:'oc':',d D«ﬂu‘
\ Grigagyitie  Jock3gnvile . N‘:& w
Chorigston
\',\ White Hall IE Mor¢1somuille IE wi 8
‘.\ cemav-rlt g‘
13 Hllrabvro El'!aghom ISw ('
( Polesting,
"V‘""'H._ Greenville
) - Olney
i Rodio Station )
) Fiora r

Sporta
’.

ILLINOIS STATIONS RECORDING 50 OR MORE ™~
YEARS OF TEMPERATURE AND PRECIPITATION !
® STATIONS PUNGHED BY JUNE 30,1955

ILLINOIS STATE WATER SURVEY
1.—Illino1s stations recording 50 or mor

Fic.
in 1955. Both the available stations
and the selected stations are indi-
cated in Figure 1. Current progress
indicates that 13 Weather Bureau
climatological sub-stations (handled
by a volunteer cooperative observer
who makes weather observations

\.‘mol NwW

/

Mount verson an  Foirlieid r'./’
M Lualbo-o R
Du %cm

Horrisburg
o

New 'gvmlo ') | Moved in 1940

oCliots vom

/oS )

Ao o e

e years of temperature and precipitation.

p
\

From 954 (Ninois
Climetological Summory

once daily) and 3 First Order
Weather Bureau Stations (operated
by full time Weather Bureau per-
sonnel taking observations at fre-
quent intervals during each 24-hour
period) will be completed by June
30, 1955. The completed sub-
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stations in the northern portion (de-
fined by the U. S. Weather Bureau
in climatological records) will be
Aurora, Monmouth, Minonk, Rock-
ford and Walnut. The sub-stations
in eentral Illinois will be Carlin-
ville, Palestine, Rushville, Urbana,
and Windsor; and the southern sub-
stations will be Mt. Vernon, New
Burnside, and Sparta. The three
First Order Stations will be Cairo
(furnished by the Missouri Punch
Card Project), Chicago, and Spring-
field. The climatological sub-
stations were also selected for the
legibility, completeness, and relia-
bility of the data. Records of the
other sub-stations shown in Figure 1
will be entered on IBM punch cards
during 1955-1956.

The data being selected for punch-
ing in Illinois are strictly of a cli-
matological nature. No attempt is
being made to punch past records of
other meteorological data, such as
winds aloft, conditions at various
pressure levels, or detailed hourly
and six-hourly records from the
First Order Stations. At present,
the project is using the daily cards
(No. 1009) for the sub-stations, the
daily summary ecards (No. 3) for
the First Order Stations, and the
Monthly Summary Cards. The card
types in use are shown in Figure 2.

On the No. 1009 card, all data
available at each station are being
edited and punched, including the
“Pays With’’ columns. Several
other state projects, doubting the
value and reliability of the ‘‘Days
With’’ entries, have not included
this information. However, it was
decided to put these entries on the
Illinois cards for possible future use.
The reliability of data varies from
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station-to-station and from observer-
to-observer, but to be available for
future use, these entries are being
edited and punched while the orig-
inal records are available.

The information punched on the
No. 3 cards will be principally as
shown on the cards in Figure 2.

(lertain stations are being selected
to have Monthly Summary Card
Decks prepared for use in particu-
lar research projects. The Monthly
Summary Card and its data are
shown in Figure 2, with the addition
of the summarized ‘‘Days With”’
entries in card columns 74-80.

The Survey’s card production pro-
cedure begins with the editor work-
ing over the original records and
making any corrections or additions
as prescribed by Weather Bureau
instructions. Then, the edited ree-
ords are transferred to the Univer-
sity Statistical Service Unit where
the personnel produce the punched
cards. The cards are then machine
checked.

ExamprLEs oF CArp DECK
RESEARCH PROJECTS

A few projects using the cards
have been inaugurated, even though
only a few stations are completed.
One of these is a sorting of preeipi-
tation intensity intervals for each
station. This project consists of mak-
ing a monthly count of the number
of 24-hour precipitation totals oe-
curring in various classes of preeipi-
tation intervals. These arrayed tabu-
lations from each station will be
compared to analyze differences in
number and magnitude by area and
season.

Tt is also planned to produce a
climatological brochure for each sta-
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tion; this will summarize the cli- wures from 40 Illinois gauging sta-

matic data for the past 54 vears. tions have been placed on IBM cards
Another project now in the plan-  (Length of records entered varied

ning stage will correlate amounts of from 10 to 47 years, depending on

precipitation and stream-flow. To the total operational period of each

accomplish this correlation, daily station).

and monthly stream-gauge runoff fig- There are unlimited possibilities
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for research projects using the cards.
The outstanding feature of having
IBM cards for climatological ve-
search is the reduction of time of
computation. For example, if the
¢limatic years classification method
is applied to a station with 35 years
of weather records, manual analysis
requires approximately four hours.
By use of IBM cards the same analy-
sis would require approximately 15
minutes. Consequently, a climatic
years classification for an area with
70 stations would require 280 hours
manually and only 18 hours by IBM
equipment. The Towa project and
the Missouri project have both spe-
cialized in the agricultural aspects
in their card research projects. Many
studies have been in relation to dif-
ferent erops’ growth parameters.

The University of Wisconsin is
also using TBM weather card decks
intensively, but the interests are
more meteorological. It is attempt-
ing to establish cause-and-effect re-
lationships between meteorological
phenomena and the occurrence of
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precipitation in the Wisconsin River
Valley.

The information on the cards may
be printed on a tape and fed into
the ILLIAC, a high-speed, electronic
digital computor at the University
of TIllinois, thus enabling projects
requiring complex multiple correla-
tions of associated weather phenom-
ena to be accomplished quite rapidly.

SUMMARY

Many volumes of Illinois weather
data may be condensed for research
studies, if funds are available. Some
weather record cards are now avail-
able at the State Water Survey for
research and educational use.

Meteorology and climatology are
seiences containing immense quan-
tities of simple numbers difficult to
handle because of their bulk, but
yet requiring only relatively simple
mathematical compilations. Weather
IBM cards can eliminate this prob-
lem and assist in encouraging re-
search, not only in climatology and
meteorology but in related fields of
endeavor.
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