
UNITED STATES
DEPARTMENT OF COMMERCE

Ronald H. Brown
Secretary

NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION

D. James Baker
Under Secretary for Oceans
and Atmosphere/Administrator

Environmental Research
Laboratories

Alan R. Thomas
Director

NOAA Technical Memorandum ERL GLERL-88

GREAT LAKES STATES MONTHLY AVERAGE TEMPERATURE DATA
—BEGINNING OF RECORD TO 1990

Raymond A. Assel
Cynthia E. Sellinger
Don E. Meyer
Raymond N. Kelly
Peter Grimm

Great Lakes Environmental Research Laboratory
Ann Arbor, Michigan
November 1995

N
A

T
IO

N
A

L 
O

C
E

ANIC
 AND ATMOSPHERIC AD

M
IN

IS
T

R
A

T
IO

N

U
.S.DEPARTMENT OF COMMER

C
E



NOTICE

Mention of a commercial company or product does not constitute an endorsement
by the NOAA Environmental Research Laboratories.  Use of information from
this publication concerning proprietary products or the tests of such products for
publicity or advertising purposes is not authorized.



CONTENTS

PAGE

ABSTRACT ............................................................................................................................... 5

1.0 INTRODUCTION .......................................................................................................... 5

2.0 DATA .............................................................................................................................. 6
2.1 Data Sources ............................................................................................................. 6
2.2 Procedures ................................................................................................................ 7
2.3 Quality Control ......................................................................................................... 8

3.0 RESULTS ....................................................................................................................... 8
3.1 Computer File Documentation ................................................................................. 8
3.2 Spatial and Temporal Coverage of Temperature Stations ........................................ 10

4.0 DISCUSSION................................................................................................................. 11

5.0 ACKNOWLEDGMENTS .............................................................................................. 23

6.0 REFERENCES ............................................................................................................... 23

APPENDIX A: Listing of Stations Digitized by State ............................................................... 24

APPENDIX B: Listing of Stations with Identical Data by State, Stations, and Year(s) ............ 42



TABLES

PAGE

Table 1.—  Difference in the number of stations on microfiche and TD3220 ........................... 7
Table 2.—  Example of monthly temperature data at Springfield, IL ........................................ 9

FIGURES

Figure  1. —  Temperature stations by year................................................................................ 11
Figure  2. —  Distribution of stations for 1886 .......................................................................... 12
Figure  3. —  Distribution of stations for 1888 .......................................................................... 13
Figure  4. —  Distribution of stations for 1890 .......................................................................... 14
Figure  5. —  Distribution of stations for 1895 .......................................................................... 15
Figure  6. —  Distribution of stations for 1896 .......................................................................... 16
Figure  7. —  Distribution of stations for 1897 .......................................................................... 17
Figure  8. —  Distribution of stations for 1898 .......................................................................... 18
Figure  9. —  Distribution of stations for 1920 .......................................................................... 19
Figure 10. —  Distribution of stations for 1947 ......................................................................... 20
Figure 11. —  Distribution of stations for 1948 ......................................................................... 21
Figure 12. —  Distribution of stations for 1990 ......................................................................... 22



5

1GLERL Contribution No. 978
2NESDIS, 1825 Connecticut Ave. NW, Washington, DC

GREAT LAKES STATES MONTHLY AVERAGE TEMPERATURE DATA
—BEGINNING OF RECORD TO 1990

R.A. Assel1, C. E. Sellinger, D. E. Meyer, R.N. Kelly, and P. Grimm2

ABSTRACT.   Monthly average temperature data were digitized from the National
Climatic Data Center (NCDC) publication Climatological Data from beginning of record
to 1930 for the states bordering the Great Lakes.  Monthly temperature data from 1931 to
1947 for all Great Lakes states (except New York) were combined with previously digi-
tized NCDC monthly data (Tape Deck 3220).  New York State’s monthly temperature
data from 1931 to 1947 were not available from NCDC for this period, and so these data
were digitized from Climatological Data. The monthly temperature data prior to 1948 for
all Great Lakes states were combined with NCDC Tape Deck 3200 temperature data from
1948 to 1990 (monthly average temperatures were calculated for the TD 3200 daily data).
A list containing station name, latitude, longitude, elevation, and period of record is given
as an appendix.  Data reduction, verification, quality control, and analysis methods are
summarized.  The spatial and temporal distribution patterns of the number of stations is
presented.  The digital data are available from NCDC.

1.  INTRODUCTION

Much of the historical National Weather Service (NWS) temperature data for the eight Great
Lakes states prior to 1930 are available only in paper copy or microfiche, making them virtually
unusable for most computer applications.  The Great Lakes Environmental Research Laboratory
(GLERL), under the Environmental Research Laboratories’ Endangered Data and Increased
Access Program funded under the National Environmental Satellite and Data Information
Service’s  (NESDIS) Earth System Data and Information Management Program, digitized these
data to make them more accessible for our own ongoing research programs, for use by other
researchers, and for use by the public at large.  Monthly temperature data from NWS stations in
Minnesota, Wisconsin, Illinois, Indiana, Michigan, Ohio, and Pennsylvania, were digitized from
beginning of record to 1930, and for New York from beginning of record to 1947.  These data
were quality controlled for typographical errors (but not for observer or metadata errors) and
then combined with existing National Climatic Data Center (NCDC) digital temperature data
from 1931 (from 1948 for New York) to 1990.  The annual maximum number of stations when
including the 1948-1990 period is 1,045.  The station number and name, latitude, longitude, and
elevation changes for each station were abstracted from Assel et al. (1995) and from U.S. Depart-
ment of Commerce (1956).

This report documents sources of the monthly temperature data and describes procedures
used to abstract, reduce, and quality control these data.  The spatial and temporal distribution
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patterns of the temperature stations are illustrated and discussed.  A complete tabular summary of
the monthly temperature data for this study is not included with this report, but a listing of these
stations is included along with their location (latitude, longitude, elevation) and period of record
as Appendix A.  Missing data is indicated by 99.999 for latitude, 999.999 for longitude, and -999
for elevation.  A complete set of computer files of the temperature data and station history data
has been made available to NCDC for archiving.

2.  DATA

2.1  Data Sources

Microfiche of historical temperature data (U.S. Dept. of Commerce, 1976) were copied by
NCDC from sources listed in the microfiche themselves.

“Climatological data was first published by the Weather Bureau of the U.S.
Department of Agriculture in 1896 as the CLIMATE AND CROP SERVICE
bulletin. Climatological data was published under this title through January 1906.
In February 1906 the title was changed to CLIMATOLOGICAL REPORT of the
Weather Bureau’s Climatological Service.  These CLIMATOLOGICAL RE-
PORTS were published as monthly issues from February 1906 to June 1909 only.
Annual issues were published under that title for the years 1906 through 1913.
Beginning with July 1909, and continuing through December 1913, the monthly
data were only published as a part of the MONTHLY WEATHER REVIEW, and
were presented on a river Drainage District basis.  These monthly data from July
1909 through December 1913 are available on microfiche by district.  Beginning
with January 1914 CLIMATOLOGICAL DATA has been published, monthly and
annually, under that title and has continued as CLIMATOLOGICAL DATA to
date.”

These microfiche were the source of digitized monthly temperatures from beginning of
record to 1930.  The NCDC Tape Decks (TDs) 3220 and 3200  were the sources of temperature
data for the years 1931-1947 and 1948-1990, respectively.  New York stations were not on TD
3220; temperature data for those stations between 1931 and 1947 were digitized from the micro-
fiche source noted above.  Additionally, data for stations in other states were not digitized
(TD3220) but were available on the microfiche, while other stations were present in TD3220 but
not on microfiche (Table 1).  A preliminary analysis was made of the total number of stations
each year on TD 3220 or on the microfiche.  It was concluded that it was not worthwhile to first
identify which stations were on the microfiche but not on TD 3200 and then to digitize those
stations that were exclusively on the microfiche for the 1931-47 period.  The rationale for this
decision was that the average of the annual differences was relatively small for each state (rang-
ing from 0.6 to 3.6 stations, Table 1), and for some years, TD 3220 had more stations than the
microfiche.
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2.2 Procedures

Published temperature data were manually entered into a computer.  ASCII files were created
for each station from beginning of record to 1930 for all states, and from 1931 to 1947 for New
York.  These files were edited using programs written in FORTRAN to identify data entry errors
and suspected errors in the original data, details are given in section 2.3 below.  Stations with
data prior to 1930 (that extended past 1930) were combined with the corresponding temperature
data from NCDC TD 3220, and stations that began after 1930 were added as ‘new’ stations.
Station metadata were used to identify stations.

Monthly data, from 1948 to 1990, were computed from NCDC TD 3200 Summary of the
Day data, which contains separate means for the maximum and minimum temperatures.  Some
stations on TD3200 had pre-1948 digitized daily data.  If a station’s data inventory showed it to
be one of these stations, then the previously digitized data were used, and the published data
were used to fill in periods without data.  These stations were the exception and not the rule.  We
calculated the monthly mean and combined these data with the pre-1948 digital data to form a
continuous record for stations that started prior to 1948 and continued after that year.  The
monthly mean air temperatures for stations on TD 3200 were calculated from the means of the
daily maximum and minimum.  For stations with months where there were less than 10 days of
missing data, the monthly mean was calculated from the available data.  If there were 10 or more
days with missing data, the mean was not calculated, and a code for missing data (-99.9) was
entered.

Table 1.—  Difference* in the number of stations on microfiche and TD3220.

Year IL IN MI MN OH PA WI Average

1931  1   1  7  8  9 12   4    6.0
1932  1   0  7  5 11  7   3    4.8
1933  2  -1  8  5 13  7   3    5.3
1934  3  -1  8  4  7  6   2    4.1
1935  1   0  4  3  8  6   3    3.6
1936  2  -1  0  2  7  5   1    2.3
1937  2  -2 -3 -1  0  6   0    0.3
1938  3   0 -3  1  2  4   2    1.3
1939  2  -5  1  1  1  4   0    0.6
1940  3  -5  1 -1 -4  2   0   -0.6
1941  2  -3  2  0 -7  2  -2   -0.9
1942  4  -5  2  3 -9 -3  -3   -1.6
1943  5  -4  2  1 -8 -6   1   -1.3
1944  3  -9 -1  4 -3  5 -10   -1.6
1945  4  -4  0  3 -6  3   0    0.0
1946  5  -5 -4  5 -6  0  -3   -1.1
1947  3  -2 -1  3 -5  1  -8   -1.3

Avg. 2.7 -2.7 1.8 2.7 0.6 3.6  -0.4

* Negative values indicate more stations on TD 3220.
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2.3 Quality Control

The digitized temperature data were quality controlled for data entry errors and outliers.  For
manually entered data, annual averages were calculated from the monthly means and compared
to  the published annual averages.  If the averages did not match, the program flagged that year
for that station, and corrections were made to the monthly data as needed.  After these data were
quality controlled for these inconsistencies with the published data, they were combined with the
digitized data from TDs 3220 and 3200, and the entire data set was checked in the following
manner:  The mean and standard deviation for each month for the entire period of record was
calculated, then monthly values were compared to this mean to see if they fell within +/- two
standard deviations of the mean.  Monthly values that were not within two standard deviations of
the long-term monthly mean were then checked with other published data to verify their value.
First, the annual summary of the Climatological Data was checked. If the value in the file and
the value in the annual summary agreed, no change was made.  If these values differed, the
monthly summary of the Climatological Data was checked.  If the value in the file and the value
in the monthly summary agreed, no change was made.  If the monthly summary and annual
summary agreed, then the file value was replaced by that in the Climatological Data.  If none of
the values were the same, the value in the annual summary was used.  The entire data set was
also checked for duplication of data between two or more stations.  Each year of each station was
checked with each year of every other station in that state and with adjacent states.  If the data for
a year were the same at another station, with the exception of all missing, the stations and year(s)
were listed in a separate file (Appendix B), but no effort was made to determine which station
had the redundant data.

3.0  RESULTS

3.1 Computer File Documentation

A separate computer file was created for each station containing tabular summaries of
monthly temperature data.  A description of this file follows.  The name of a station’s data file is
based on that station’s identification number assigned by NCDC.  All file names follow the
format of T<state #> <station #>.DAT.  For example, (Table 2) Springfield is station number
8179 in Illinois, state number 11, thus giving the file name T118179.DAT.  For stations that have
not been assigned a NCDC station number, an in-house number was assigned pending assign-
ment by NCDC.  The in-house numbering system placed ‘99’ in the state number position, the
first two numbers of the station number being the state number (01-Illinois, 02-Indiana,
03-Michigan, 04-Minnesota, 05-New York, 06-Ohio, 07-Pennsylvania, and 08-Wisconsin), and
the last two numbers being sequential numbers of stations, without NCDC numbers in that state,
in alphabetical order.  These stations will be assigned numbers by NCDC at a later date.

The first three lines of each data file contain the header information.  The first line tells the
type of data (temperature).  The second line gives the NCDC station number, decimal latitude
and longitude, most recent station name, and elevation in feet above sea level.  The third line
shows the period covered.  The fourth line is blank.  Following the header are data for each year
covered.  The order of these data is by year and month (January through December).  The FOR-
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Table 2. — Example of monthly temperature data at Springfield, IL.

   MONTHLY AVERAGE TEMPERATURE (DEGREES FAHRENHEIT)
     118179  39.833 -89.667 SPRINGFIELD WSO AP        598
     PERIOD OF RECORD =  1938 - 1990

 1938 -99.9 -99.9 -99.9 53.1 62.1 70.2 77.0 77.3 68.7 59.8 43.1 30.1
 1939 32.0 27.0 42.5 47.4 65.6 73.7 77.1 73.3 71.7 57.0 40.1 33.5
 1940 11.8 29.5 37.9 49.4 58.7 72.6 76.9 75.0 66.0 59.7 38.9 35.4
 1941 29.0 27.2 36.2 56.2 66.4 73.1 76.4 76.0 69.6 58.9 42.2 29.9
 1942 27.1 28.5 42.5 56.4 62.2 72.1 75.9 72.7 65.5 54.7 43.4 25.7
 1943  26.5 34.2 36.3 49.7 60.9 74.7 77.1 76.6 62.3 53.8 37.6 24.9
 1944  31.3 31.9 36.8 48.8 67.1 75.4 75.7 75.0 66.4 55.3 43.3 22.9
 1945  21.4 31.5 50.0 52.8 57.0 67.5 72.7 73.5 66.5 52.6 43.0 22.6
 1946  29.7 33.5 52.7 54.8 61.3 71.7 75.7 68.9 65.0 58.3 44.1 34.8
 1947  31.0 24.2 32.9 50.6 58.5 69.2 72.0 82.1 70.3 63.0 37.4 33.3
 1948 -99.9 -99.9 -99.9 -99.9 -99.9 71.8 75.6 74.7 69.2 53.5 43.8 33.7
 1949  29.2 31.2 40.6 50.8 65.5 74.7 78.4 73.9 60.9 57.8 44.0 35.3
 1950  32.3 30.4 36.4 46.1 64.8 70.8 72.3 69.1 65.6 60.9 34.6 23.0
 1951  27.8 30.6 36.5 48.7 64.4 69.2 74.8 73.2 63.4 56.9 35.0 28.9
 1952  30.2 35.6 38.3 52.2 62.2 78.2 77.7 73.6 67.3 49.6 43.6 34.3
 1953  31.8 35.6 42.2 48.6 64.1 78.0 77.6 75.2 68.2 59.5 44.0 33.2
 1954  29.7 39.2 37.7 57.4 58.9 76.9 80.4 75.2 71.5 56.4 42.8 33.4
 1955  27.9 31.5 40.2 59.8 65.0 69.4 80.9 77.8 69.6 55.3 37.8 28.6
 1956  25.9 31.9 41.2 49.7 65.0 74.5 74.5 74.7 67.0 62.3 41.3 34.4
 1957  22.0 36.2 40.2 52.8 62.8 72.9 78.1 75.8 65.1 52.1 40.6 36.5
 1958  28.6 22.9 36.6 53.2 63.8 68.0 73.6 75.1 67.1 56.8 44.8 26.4
 1959  22.4 30.3 41.6 52.9 67.0 75.1 75.5 78.2 68.9 54.1 35.7 36.9
 1960  29.9 26.4 24.1 56.1 59.5 69.6 74.4 75.7 72.7 56.8 43.4 25.7
 1961  24.4 33.4 43.7 47.6 58.3 70.9 75.7 73.6 69.3 56.7 42.4 27.7
 1962  20.1 30.3 37.1 52.6 72.2 73.9 73.7 73.4 65.0 58.3 42.9 26.5
 1963  16.8 22.0 44.5 55.7 62.1 75.2 74.5 70.5 66.8 66.3 45.1 18.9
 1964  30.7 29.0 38.2 55.0 68.7 75.0 77.8 74.4 68.9 53.2 46.4 29.3
 1965  27.3 30.0 31.1 54.6 70.2 73.2 74.2 72.3 68.5 55.0 45.6 38.2
 1966  21.9 29.4 43.0 49.4 57.7 71.4 80.7 71.9 64.0 52.2 44.0 30.4
 1967  29.5 26.4 43.7 56.4 59.2 73.7 72.8 68.5 63.6 54.8 38.4 31.4
 1968  23.7 25.6 42.7 52.8 59.0 74.5 75.8 75.2 66.6 54.7 41.3 29.0
 1969  23.3 31.4 32.6 54.5 64.1 70.6 77.8 73.9 66.4 53.9 39.7 28.1
 1970  17.8 28.6 37.9 54.7 66.5 71.4 76.4 73.9 69.1 56.1 41.6 34.0
 1971  23.6 30.6 39.0 54.3 60.4 78.9 72.4 72.4 71.1 62.8 43.7 38.4
 1972  24.4 28.9 40.7 52.5 64.7 70.4 75.8 73.7 68.7 52.9 38.2 26.6
 1973  29.6 30.6 48.2 51.9 59.5 73.1 76.0 75.9 69.7 60.6 45.4 27.9
 1974  26.0 32.5 44.2 54.7 61.5 68.3 78.8 72.8 61.8 55.7 42.1 32.6
 1975  31.0 29.3 37.3 50.3 66.4 73.5 74.6 76.5 63.7 57.7 47.0 33.3
 1976  23.4 39.5 45.4 55.0 59.7 72.3 77.4 71.5 65.1 49.4 34.5 24.1
 1977  10.2 29.5 47.5 59.8 70.9 71.5 79.3 72.8 68.5 53.8 42.7 26.9
 1978  15.6 16.6 33.5 53.8 62.2 74.2 76.3 73.0 70.9 53.6 45.2 31.4
 1979  12.3 17.0 40.2 50.3 63.9 74.9 75.3 73.9 67.7 55.7 41.9 35.7
 1980  27.7 21.7 37.0 51.0 64.5 72.0 81.3 79.3 68.6 52.7 42.2 31.6
 1981  26.4 32.3 44.1 60.4 60.2 74.8 77.0 73.7 67.1 54.5 45.3 26.8
 1982  16.9 24.1 40.2 48.0 70.0 68.3 77.0 72.4 66.0 55.3 42.9 38.7
 1983  28.6 34.8 40.5 47.7 59.9 73.8 80.3 79.9 69.0 57.1 45.6 16.0
 1984  22.2 35.8 31.7 50.3 60.2 75.2 74.4 76.8 65.6 59.8 41.6 35.9
 1985  18.4 24.8 45.6 57.7 65.1 69.6 74.2 70.7 67.8 58.0 42.7 21.4
 1986  29.0 26.8 45.2 57.3 65.8 74.6 78.7 70.0 70.4 56.0 37.8 32.5
 1987  26.1 36.5 45.4 54.6 70.4 75.3 78.7 75.3 67.6 50.5 46.1 34.6
 1988  25.5 25.5 41.4 52.8 65.8 73.7 78.5 78.6 -99.9 49.6 42.9 31.5
 1989  35.9 20.3 40.6 52.2 59.2 70.4 75.3 73.2 63.7 56.8 41.9 18.6
 1990  37.0 36.0 45.4 50.5 59.8 73.0 75.1 74.0 68.8 53.4 48.3 29.9

     -99.9 = MISSING OR INSUFFICIENT DATA
IDENTICAL DATA FOR STATION 118179: 118184  1955
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TRAN format is (1X,I4,1X,12(1x,f5.1)).  Following the data is a blank line followed by a footer.
The footer contains notes regarding the data.  The first two lines of the footer give the data codes
for missing values.  This information is followed by station identifier and period for redundant
temperature data for those stations listed in Appendix B.

3.2  Spatial and Temporal Coverage of Temperature Stations

The temporal distribution of the number of stations in the data set for each year is given in
Figure 1.  In that figure, a station is counted as active for a given year if it has at least 1 month
with data in that year.  The temporal distribution is divided into 13 decades, starting from 1861-
70 and ending with 1981-90, with the number of stations given at the decade ending year in
Figure 1. The decades fall into three periods of relatively little change in the number of stations
(1861-1890, 1901-1940, and 1951-1990), and two periods of large increases in the number of
stations (1891-1900 and 1941-1950).  The number of stations for selected years during the two
periods when the number of stations was increasing rapidly are also shown in Figure 1.  The
spatial distribution of stations for specific years is given in Figures 2-12.

There were only seven stations in 1886, located in Illinois, Michigan, and Indiana (Figure  2).
The number of stations almost tripled by 1888 (Figure 3) and tripled again by 1890 (Figure 4).
The number of stations in 1890 increased by a factor of 2.5 by 1895 (Figure 5).  Most of these
additional stations were located in Illinois, Indiana, and New York, with the rest scattered in
Ohio, Michigan, and Minnesota.  It is not known if these additional stations were not established
prior to 1890 or if the data from them was not published until 1890.  The number of stations
increased by a factor of approximately 1.8 between 1895 (195) and 1896 (353).  Most of this
increase occurred in Minnesota, Wisconsin, and Pennsylvania (Figures 5 and 6).  Annual in-
creases of a little less than 100 stations occurred over the next 2 years, 1897 (Figure 7) and 1898
(Figure 8), due primarily to an increase in the number of stations for Ohio (1897) and for Michi-
gan (1898).  The distribution of stations in 1898 makes possible spatial analysis of temperature
patterns over all eight Great Lakes states, and while the number of stations would come close to
doubling by the late 1940s, it is questionable if the increase in station spatial density would
significantly change the large-scale pattern of any spatial analysis, although details may have
significant changes. The variation in the number of stations between 1901 and 1940 is less than
100 stations [578 (1901), 659 (1940)], a typical distribution pattern is portrayed in Figure 9 (622
stations).  A large increase in stations during the decade ending 1950 occurred between 1947 and
1948, (Figures 10 and 11, 196 stations).  This increase is attributed to the opening of new stations
after World War II.  The number of stations over the last four decades (1951-1990) ranged from
953 in 1951 to 1045 in 1971.  Because of the relatively small variation in the annual number of
stations between 1951 and 1990, the distribution pattern in 1990 (Figure 12) can be taken as
typical of this entire period.

4.  DISCUSSION

These data have not been corrected for instrumental change, observer error, or changes in
instrument location or exposure. Thus, care must be taken in using the monthly temperature in
their present form.  Future work will include a statistical analysis of station homogeneity and an
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Figure  1. —  Temperature stations by year.
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Figure  2. —  Distribution of stations for 1886.
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Figure  3. —  Distribution of stations for 1888.
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Figure  4. —  Distribution of stations for 1890.



15

Figure  5. —  Distribution of stations for 1895.
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Figure  6. —  Distribution of stations for 1896.



17

Figure  7. —  Distribution of stations for 1897.
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Figure  8. —  Distribution of stations for 1898.
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Figure  9. —  Distribution of stations for 1920.



20

Figure 10. —  Distribution of stations for 1947.
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Figure 11. —  Distribution of stations for 1948.



22

Figure 12. —  Distribution of stations for 1990.
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examination of the spatial and temporal distribution pattern of monthly and annual temperature.
The objective of this analysis will be to identify regional and seasonal trends and changes in
long-term means over the period of record, similar to the work described in Bolsenga and Norton
(1993) but updated to include the long period of record and expanded to include finer spatial
resolution.
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State No. of Page
Stations

Illinois 216 21
Indiana 183 23
Michigan 263 25
Minnesota 230 27
New York 392 29
Ohio 257 32
Penn. 326 34
Wisconsin 203 36

Appendix A:  Listing of Stations Digitized by State
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Appendix B:  Listing of Stations with Identical Data by
 State, Stations, and Year(s)

No. of
Station

State Pairs Page

Illinois 2 39
Indiana 4 39
Michigan 0 39
Minnesota 4 39
New York 27 39
Ohio 2 41
Penn. 50 41
Wisconsin 1 44



----__-______--------- __--__-___----_-------------------~~~------~~---- ----_---

ILLINOIS stations years with identical data
------------__------------- ________________-___-------------------------------

111572: 111582 1907, 1908, 1912, 1914, 1915, 1916, 1918, 1919,
1920, 1921, 1923, 1924, 1925

118179: 118184 1955

_---_--___----___---- ___-________--___------------------------------------- ---

INDIANA stations years with identical data
____________________----------------------------------------------------------

122813: 127090 1902
124113: 125080 1905, 1906, 1907, 1908, 1909
126462: 129557 1898, 1899, 1900
126465: 128187 1939

MICHIGAN stations years with identical data

NO IDENTICAL DATA FOUND

_----____-______---_~~------- __--___________-____-----------------------------
MINNESOTA stations years with identical data
-----___-______----_-------- ____-___________---_-~------~-m~-------~------- ----

213793: 213795 1920
216780: 216795 1926, 1927, 1928, 1929, 1930
216785: 216795 1908, 1910, 1911, 1912, 1913, 1914, 1915, 1916,

1917, 1918, 1921, 1923, 1924
217377: 217740 1956

___-________________-------------------------------------------------- ----___-
NEW YORK stations years with identical data

1948, 1949,
1956, 1957,
1964, 1965,
1948, 1949,
1959, 1960,
1967, 1968,
1975, 1976,
1985, 1986,
1948, 1949,
1956, 1957,
1964, 1965,
1972, 1973,
1980, 1981,
1988, 1989,
1949, 1950,
1957, 1958,
1965, 1966
1948, 1949,
1948, 1949,
1956, 1957,
1948, 1966,
1973, 1974,
1973, 1974,
1948, 1949,
1956, 1957,

1950, 1951,
1958, 3959,
1966, 1967,
1950, 1951,
1961, 1962,
1969, 1970,
1977, 1978,
1987, 1988,
1950, 1951,
1958, 1959,
1966, 1967,
1974, 1975,
1982, 1983,
1990
1951, 1952,
1953, 1960,

1952, 1953,
1960, 1961,
1968, 1969,
1952, 1953,
1963, 1964,
1971, 1972,
1979, 1980,
1989, 1990
1952, 1953,
1960, 1961,
1968, 1969,
1976, 1977,
1984, 1985,

1954,
1962,
1970
1957,
1965,
1973,
1983,

1955,
1963,

1958,
1966,
1974,
1984,

300360: 300362

1954, 1955,
1962, 1963,
1970, 1971,
1978, 1979,
1986, 1987,

300889: 301285

301103 1953, 1954, 1955, 1956,
1961, 1962, 1963, 1964,

301101:

301272: 301415
302615: 302675

303102: 303553

305441: 305500
306301: 306546

1950, 1951
1950, 1951,
1958, 1959,
1967, 1968,
1975, 1976,
1975, 1976,
1950, 1951,
1958, 1959

1952,
1960
1969,
1977,
1977,
1952,

1953, 1954, 1955,

1972,1970,
1978
1978,
1953,

1971,

1979
1954, 1955,

----------______---______I______________--____--_______-----------------------
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NY (cant,) stations years with identical data
__________-------___----------------------------------------------------------

306441: 306768 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

306464: 306701 1987, 1988, 1989, 1990
306820: 306823 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,

1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

306820: 306825 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

306820: 306827 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

306823: 306825 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,

* 1988, 1989, 1990
306823: 306827 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,

1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

306825: 306827 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

307077: 307160 1948, 1949, 1950, 1951, 1952
307167: 307578 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,

1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

307167: 307617 1948, 1949, 1950, 1951, 1952, 1953, 1961, 1962,
1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970,
.1971,  1972, 1973, 1974, 1975, 1976, 1977, 1978,
1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986,
1987, 1988, 1989, 1990

--- ---------------------------------------------------------------------------
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____________________----------------------------------- --__-___-_-__----------

NY (cont.) stations years with identical data
________-__---__--_------------- --__________-_______-----------_________-_----

307497: 307498 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

307514: 307515 1988, 1989, 1990
307578: 307617 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,

1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, -1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

307633: 307636 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

308058: 308068 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979

308152: 308290 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967

308248: 308631 1935

_--_________________--------------------- _--________________-__________ -------

OHIO stations years with identical data
---_________________-------------------------- _--____________-___------- ------

331541: 335118 1897, 1899, 1900, 1904, 1907, 1908, 1910, 1911,
1912, 1914, 1915, 1916, 1918, 1919, 1920, 1921,
1922, 1924, 1926, 1929, 1930

334872: 334874 1931, 1932, 1933, 1934, 1935, 1936

-----___-__--__---__--~~--~---~---~--------- -----_----__---__--_----~~~--~----

PENNSYLVANIA stations years with identical data
--__________________------------------------- -----___--__-____--_-------------

360134: 360139 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967

360259: 360777 1954, 1956, 1957
360259: 360778 1954, 1956, 1957
360777: 360778 1953, 1954, 1955, 1956, 1957
361581: 361961 1948, 1949
362116: 362215 1951, 1952, 1953, 1954, 1955, 1956, 1957, 1959,

1960, 1961, 1962, 1963, 1964, 1965, 1966, 1967,
1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975,
1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983,
1984, 1985, 1986, 1987, 1988

362363: 362532 1949, 1950, 1951, 1952, 1953, 1954, 1955, 1956,
1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964,
1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972,
1973, 1974, 1975, 1976, 1977

--_--__--____-___-__--~~~--~----------------- ---------__--__--- ---______-__---
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------ --------------------------- _---_-_-_------------------------------ ------
PA (cont.) stations years with identical data
-----_--- __-_____-_-_--------____________________--------------- --

362363: 362868 1949, 1950, 1951, 1952, 1953,
1957,

1954,-&&,-i&6
1958, 1959, 1960, 1961, 1964'

1965,
1962, 1963,

1966, 1967, 1968, 1969,
1973,

1970, 1971,
1974,

1972:
1975, 1976, 1977

362532: 362868 1949, 1950, 1951, 1952, 1953,
1957,

1954, 1955, 1956
1958, 1959, 1960, 1961, 1962,

1965,
1963,

1966,
1964:

1967, 1968, 1969, 1970, 1972
1973, 1974,

1971, I
1975, 1976, 1977

362537: 362838 1982, 1983, 1984, 1985, 1986,
1990

1987, 1988, 1989,

362537: 363155 1982, 1983, 1984, 1985, 1986,
1990

1987, 1988, 1989 I

362838: 363155 1982, 1983, 1984, 1985, 1986,
1990

1987, 1988, 1989,

362942: 363295 1948, 1949, 1950, 1951, 1952,
1956,

1953, 1954, 1955
1957, 1958, 1959, 1960, 1961, 19621964, 1965, 1966,

1967, 1968, 1969, 1971
1972, 1973,

1970: 1963:

1974, 1975, 1976, 1977 1979'
1980, 1981, 1982, 1983, 1984,
1988,

1985' :%:: 1987'I
1989, 1990

I

363379: 363488 1948, 1950, 1951,363699: 363706 1952, 1953, 1954, 1955
1948, 1949, 1950, 1951, 1952, 1953, 1955
1956,

1954,
1957, 1958, 1959, 1960, 1961 1963'

1964, 1965, 1966, 1967, 1968,
1972, 1973,

1969: :%: 1971'
1974, 1975, 1976,1980, 1977, 1978,1981, 1979:1982,

1983, 1984, 1985, 19871988, 1986,1989, I1990

363699: 363952 1948, 1949, 1950, 1951, 1952, 1953, 1955
1956,

1954,
1957, 1958, 1959, 1960,

1964,
1961, 1962, 1963'

1965, 1966, 1967, 1968,
1972,

1969, 1970, 1971'
1973, 1974, 1975, 1976, 19771980, 1981, 1982,

1983, 1984,
1985: 1979:1978,

1986, 19871988, 1989, 1990 I

363706: 363952 1948, 1949, 1950, 1951, 1952,1956, 1953,1957, 1954,1958, 1955,
1959, 1960,1964, 1961, 19621965, 1966,
1967, 1968, 1969,1972, 1973,

1970:  1963,
1971,1974,

1975, 1976, 1977, 1979
1980,

1978,
1981, 1982, 1983, 1984,1988, 1985,1989, 1986, 1987:1990

363761: 363762 1948, 1949, 1950, 1952, 1953,1958 1954, 1956, 1957,

363761: 363859 1948, 1949
363762: 363859 1948, 1949
364076: 364118 1979, 1980, 1981, 1982, 1983,1987, 1984, 19861988, 1985,1989, I1990

364141: 364311 1971, 1972, 1973
364214: 364219 1947
364276: 364570 1948, 1949, 1951,364370: 364397 1952, 1953, 1955, 1956

1954, 1955, 1956,
364477: 364545

1957, 1958, 1959
1973, 1974, 1975

364778: 364792 1952, 1953, 1954, 1955, 1956,1960, 1957,1961, 1958,1962, 1959,
1963, 1964,1968, 1965,1969, 1966,1970, 1967,
1971, 1972, 1973,1976, 1977, 1974,1978, 1975,
1979, 1980, 1981, 19831984, 1982, -1985, 1986, I
1987, 1988, 1989

__-_--- -----_-__-_----_----________ __-_-_-_-__________-_______________ --------
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_________________--_----------------------------------------------------------
PA (cont.) stations years with identical data
---- ___--_--------------------- __-------__-______-_____________________-------

364853: 364982 1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

365738: 366050 1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970,
1971, 1972, 1973, 1974, 1975

366734: 366792 1948, 1949, 1950, 1951, 1952, 1953, 1954
366879: 366881 1954, 1957, 1960, 1961, 1963, 1964, 1965, 1966,

1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1978

366879: 366882 1954, 1957, 1960, 1961, 1963, 1964, 1965, 1966,
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1978

366881: 366882 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971:
1972, 1973, 1974, 1975, 1976, 1977, 1978

366916: 366976 1948, 1949, 1950, 1951, 1952, 1954, 1957, 1958,
1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966,
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982
1983,

366916: 367285
1984, 1985, 1986, 1987, 1988, 1989, 1990'

1948, 1949, 1950, 1951, 1952, 1954, 1957, 1958,
1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974:
1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,

366927:
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990

366932 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990

366976: 367285 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971,
1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987 I
1988, 1989, 1990

366997: 367073 1950, 1951, 1952, 1953, 1954; 1955, 1956, 1957,
1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965
1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973'I
1974, 1975, 1976, 1977, 1978, 1979

367029: 367183 1951, 1952, 1953, 1954, 1955, 1956, 1957, 1958,
1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966,
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,

367183:
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990

367186 1951, 1952, 1953, 1954, 1955, 1956, 1957, 1958,
1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966,
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990

--------------- __---_--_-----------____________________---- ----~-~------------
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--- ---------------------------------------------------------------------------
PA (cont.) stations years with identical data
--- ---------------------------------------------------------------------------

367183: 367186 1951, 1952, 1953, 1954, 1955, 1956, 1957, 1958,
1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966,
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982,
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990

367312:

367477:

367314

367480

1974,
1982,
1990
1948,
1956,
1964,
1972,
1980,
1988,
1948,
1956,
1964,
1972,
1980,
1988,
1948,
1956,
1964,
1972,
1980,
1988,
1948,
1957,
1965,
1973,
1981,
1989,
1948,
1965,
1961,
1950,
1958

1975, 1976, 1977, 1978, 1979, 1980, 1981,
1983, 1984, 1985, 1986, 1987, 1988, 1989,

1949,
1957,
1965,
1973,
1981,
1989,
1949,
1957,
1965,
1973,
1981,
1989,
1949,
1957,
1965,
1973,
1981,
1989,
1949,
1958,
1966,
1974,
1982,
1990
1949
1966,
1962,
1951,

1950,
1958,
1966,
1974,
1982,
1990
1950,
1958,
1966,
1974,
1982,
1990
1950,
1958,
1966,
1974,
1982,
1990
1950,
1959,
1967,
1975,
1983,

1951, 1952, 1953, 1954, 1955,
1959, 1960, 1961, 1962, 1963,
1967, 1968, 1969, 1970, 1971,
1975, 1976, 1977, 1978, 1979,
1983, 1984, 1985, 1986, 1987,

367477: 367851 1951, 1952, 1953, 1954, 1955,
1959, 1960, 1961, 1962, 1963,
1967, 1968, 1969, 1970, 1971,
1975, 1976, 1977, 1978, 1979,
1983, 1984, 1985, 1986, 1987,

367480: 367851 1951, 1952, 1953, 1954, 1955,
1959, 1960, 1961, 1962, 1963,
1967, 1968, 1969, 1970, 1971,
1975, 1976, 1977, 1978, 1979,
1983, 1984, 1985, 1986, 1987,

368449: 368452 1951, 1952, 1953, 1954, 1956,
1960, 1961, 1962, 1963, 1964,
1968, 1969, 1970, 1971, 1972,
1976, 1977, 1978, 1979, 1980,
1984, 1985, 1986, 1987, 1988,

368673: 368674
368725: 368776
368912: 369058
369074: 369103

1967, 1968, 1969,
1963, 1964, 1965
1952, 1953, 1954,

1970

1955, 1956, 1957,

----- --------------------____________________---------------------------------
WISCONSIN stations years with identical data
-----------__ -----------------------------------------------------~---~~ --_---

473405: 473649 1903


