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FLOW CHARACTERISTICS OF WISCONSIN STREAMS

INTRODUCTION

The collection of data on the flow of rivers in Wisconsin started on 
a continuing basis in 1913. A few streamflow records were started in the 
late 1800's, one as early as 1888 (Chippewa River at Chippewa Falls). Much 
of the work has been done under cooperative arrangements between the 
U. S. Geological Survey and various State and Federal agencies. These data 
have been published in the form of daily discharge tables, and monthly and 
yearly summaries.

Purpose and Scope

The purpose of this report is to present the results of streamflow 
data analysis by electronic computers. The report contains data in 
summarized form for 70 of the nearly 130 stream-gaging stations that have 
been, or still are, operated in Wisconsin. The report contains data for 
gaging stations on rivers that are not significantly affected by regulation 
or diversion that had five or more years of computed record through water 
year 1960. For each station for its period of record, flow duration, 
low-flow, and high-flow data are summarized in tabular form.

These analyzed data represent indices of the natural runoff character 
istics of river basins in the State. For some purposes, they can be used 
directly without further analysis. For other purposes, additional study 
of the data would be required.

The data summaries are presented in the downstream order of gaging 
stations. Those stations that have a number starting with " 04 " are on 
rivers that are tributary to the Great Lakes. Those that start with " 05 " 
are tributary to the Mississippi River.

Information for other stream gaging stations whose data summaries are 
not in this report can be obtained by contacting the district office in 
Madison, Wisconsin.
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the cooperative program between the Wisconsin Public Service Commission 
and the U. S. Geological Survey. Several State and Federal agencies have 
contributed to collecting streamflow data over a period of many years. 
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of the Interior, and Soil Conservation Service of the U. S. Department of



Agriculture. This report was prepared by the Water Resources Division of 
the U. S. Geological Survey, under the direction of K. B. Young, District 
Engineer, Surface Water Branch.

The streamflow records were analyzed by electronic computers in the 
Washington office of the U. S. Geological Survey under the direction of 
C. R. Showen, Hydraulic Engineer.

PRESENTATION OF DATA

Gaging-Station Description

The name, number, surface drainage area size, and average discharge 
for the gaging station are given at the head of each group of summaries. 
The station name is the latest one used in the publication of streamflow 
records. The figure for drainage area is the latest determination. The 
average discharge is for the period of record indicated and is the value 
published for the 1960 water year, or the last complete water year that 
the record was computed.

Summary Tabulations

Summary tables for flow duration, low flow, and high flow are presented 
for each gaging station. Print-out sheets from the electronic computer 
were used directly for producing this report.
Flow duration.--The flow-duration tabulation shows the number of days in 
each water year in each of from 25 to 30 class intervals of flow and the 
total Cfs-days for each water year. Following this table is additional 
information showing the lowest discharge in each class interval, the total 
number of days for the period of record in each class, the cumulative number 
of days in each class beginning with the highest interval, and the percent 
of time during the period of record that the lowest discharge of each class 
interval was either equalled or exceeded.
Low flow.--The low-flow tabulation shows the lowest mean discharge for 
consecutive periods of 1, 3, 7, 14, 30, 60, 90, 120, 150, 183, and 274 days 
in each climatic year (April 1 through March 31). The climatic year is 
used because April 1 is usually in the high-water period, and this allows 
the low-water season during the summer and fall months to be complete in 
one year. Consequently, the low-flow period will usually have a climatic 
year having the same data as the calendar year, except when it occurs in 
the winter months (i. e., the period Apr. 1, 1950 to Mar. 31, 1951 would 
be the 1950 climatic year).
High flow.--The high-flow tabulation shows the highest mean discharge for 
consecutive periods of 1, 3, 7, 15, 30, 60, 90, 120, 150, 183, and 274 days 
in each water year (October 1 through September 30).



Explanation and Use of Data

The procedures for preparing flow-characteristic curves from the data 
summaries presented in this report are described briefly in this section. 
From this information and that in many textbooks and technical publications, 
the reader will be able to develop particular hydrologic characteristics 
that he needs to know.

Flow Duration

The first part of the first table for each gaging station shows the 
distribution of daily discharge according to magnitude. The second part 
of the first table summarizes the data for the period of record in a form 
suitable for the preparation of a flow-duration curve.

For each water year, the 365 figures of daily discharge (366 figures 
in leap years) are separated into class intervals chosen to provide about 
25 to 30 well-distributed class ranges from the lowest to the highest 
discharge experienced at the gaging station. Each daily discharge figure 
is counted in the class where the discharge equals or exceeds the lower 
limit of the class but is less than the lower limit of the next higher 
class. The classes are identified by numbers at the head of the columns 
in the tabulation. The class limits corresponding to the class numbers 
are shown in the summary table below the listing of yearly data. The 
discharge figure opposite the class number is the lower limit for that 
class. The range for a given class extends from the discharge shown 
opposite the class number up to but not including the discharge shown 
opposite the next higher class number.

The numbers in the yearly tabulation show for each year the number of 
days that fell in each class. Although the data are ordinarily used in the 
form of a flow-duration table or curve, valuable information can be obtained 
simply by examination of the figures themselves. The disposition of the 
figures shows at a glance those years that had unusually high or low 
discharges. Also, the range of discharge is readily seen. The summary 
table below the yearly tabulation is used to construct a flow-duration 
curve for studying the frequency of specified discharges at a given gaging 
station. The plotting points are obtained directly from two of the five 
columns in the summary table. No additional computations are required unless 
it is desired to convert discharge to runoff per square mile. The figures 
in the column headed " CFS " (or these figures converted to Cfs per sq mi) 
are plotted as ordinates, and the figures in the column headed " PERCT " are 
plotted as abscissas. Although the curves can be plotted on rectangular- 
coordinate, logarithmic, arithmetic-probability, or logarithmic-probability 
paper, the logarithmic-probability paper is recommended for general use. 
This paper tends to straighten out the flow-duration curve, and it permits 
a discharge scale that is not undesirably small at the lower end. After 
the points are plotted, a smooth curve is drawn by eye to fit the data. 
The completed curve shows the percent of time during which specified 
discharges were equalled or exceeded in the period of record used in the 
tabulation. For example, in figure 1 the daily discharge of the Embarrass
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Figure 1. Duration curve of daily flow, Embarrass River near Embarrass, Wis., 1920-60.



River near Embarrass, Wis., was at least 87 cubic feet per second for 90 
percent of the time during the water years 1920 to 1960.

Duration curves are useful in appraising the hydrologic and geologic 
characteristics of drainage basins. The shape and slope of the curve are 
indicative of these characteristics. In figure 2 the duration curves for 
three streams in Wisconsin have been plotted to compare their runoff 
characteristics. These curves have been plotted with the discharge con 
verted to Cfs per square mile to show the variation in the yield per unit 
area.

The other columns in the summary table not previously mentioned were 
used to compute the data for the plotting points. The third column, 
headed " TOTAL " shows the total number of days that fell in each class 
during the entire period of the tabulation. The next column, headed 
" ACCUM " shows the accumulated total starting with the highest class and 
accumulating to the lowest class. The last column, headed " PERCT " which 
is one of the columns used for the plotting positions, shows the percent of 
the total number of days in the period of the tabulation that equalled or 
exceeded the discharge listed in the " CFS " column.

Low Flow

The second table for each gaging station shows the lowest mean 
discharge in cubic feet per second for each climatic year for various 
periods of time ranging from 1 to 274 consecutive days. From this infor 
mation, low-flow frequency curves can be plotted for the desired time 
periods.

A single curve may be drawn for the specific number of consecutive days 
under consideration for a certain problem, or a family of curves may be 
drawn for a variety of period lengths. The first step in the preparation 
of the low-flow frequency curves is to rank the figures in each column 
according to magnitude, starting with the lowest discharge (table 1). The 
values of discharge are plotted as ordinates. The next step is to compute 
the recurrence intervals. For this purpose the U. S. Geological Survey 
uses the formula ( N + 1 )/M, where N is the number of years of record 
(40 years in the example) and M is the order number as determined by the 
ranking. These values are plotted as abscissas. After all the points 
are plotted for any specific number of consecutive days, a smooth curve is 
drawn through them. This curve represents the lowest mean discharge for 
the indicated number of consecutive days for recurrence intervals as picked 
off the curve. An individual curve could be drawn for each column of 
figures representing a different length of consecutive days. Thus a family 
of 11 curves would result showing the low-flow frequency for specified 
mean flows for various periods from 1 to 274 consecutive days. In practice, 
not all the curves are needed to develop a comprehensive picture of the 
low-flow characteristics of a stream. In figure 3, the periods of 1, 7, 30, 
and 120 consecutive days were selected to illustrate the pattern. For some 
purposes the curves are more meaningful if the mean discharges are converted 
to runoff per square mile and plotted as the ordinates.
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High Flow

The third table for each gaging station shows the highest mean discharge 
in cubic feet per second for each water year for various periods of time 
ranging from 1 to 274 days. From this information high-flow frequency 
curves can be constructed as desired. In connection with any study of 
flood characteristics of Wisconsin rivers, the reader probably will want 
to review the report " Floods in Wisconsin, Magnitude and Frequency " by 
D. W. Ericson.

High-flow frequency curves are constructed by the same procedure as 
described for the low-flow curves in the previous section. First, the 
discharge figures in each column are ranked according to magnitude, starting 
with the highest (table 2). The discharge figures are plotted as ordinates, 
and the recurrence intervals, computed as for the low flows, are plotted as 
abscissas. Smooth curves are drawn through the points. In figure 4, 
curves were drawn for the highest mean discharge for 1, 7, 30, and 120 
consecutive days to show pattern.
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Reports for Part 4 and Part 5 for each water year from 1907 through 1960 

Year WSP Year WSP Year WSP

1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924

244,
244,
264,
284,
304,
324,
354,
384,
404,
434,
454,
474,
504,
504,
524,
544,
564,
584,

245
245
265
285
305
325
355
385
405
435
455
475
505
505
525
545
565
585

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942

604,
624,
644,
664,
684,
699,
714,
729,
744,
759,
784,
804,
824,
854,
874,
894,
924,
954,

605
625
645
665
685
700
715
730
745
760
785
805
825
855
875
895
925
955

1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

974,
1004,
1034,
1054,
1084,
1114,
1144,
1174,
1207,
1237,
1277,
1337,
1387,
1437,
1507,
1557,
1627,
1707,

975
1005
1035
1055
1085
1115
1145
1175
1208
1238
1278
1338
1388
1438
1508
1558
1628
1708

SUMMARY TABLES FOR GAGING STATIONS

The remaining pages of this report are the data on flow-duration, 
low-flow, and high-flow in the form of the print-out sheets from an 
electronic computer.
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Supplement to Report on 

FLOW CHARACTERISTICS OF WISCONSIN STREAMS

INTRODUCTION

The report, Flow Characteristics of Wisconsin Streams, November 1963, 
presented the results of streamflow data analysis by electronic computers 
for 70 stream gaging stations in Wisconsin. The data were for streams 
that are not significantly affected by regulation.

Since 1963, data for 28 other gaging stations, many of which are 
on streams affected by regulation, have been summarized by computers. 
These data are arranged in tables similar to the November 1963 report 
and are presented in this supplement. The explanation of the data and 
their use which appeared in the earlier report is repeated herein to 
facilitate the reader's use of this information.

This supplement was prepared by the Water Resources Division of the 
U. S. Geological Survey, under the direction of K. B. Young, District 
Engineer, Surface Water Branch.



PRESENTATION OF DATA

Gaging-Station Description

The name, number, surface drainage area size, and average discharge 
for the gaging station are given at the head of each group of summaries. 
The station name is the latest one used in the publication of streamflow 
records. The figure for drainage area is the latest determination. The 
average discharge is for the period of record indicated and is the value 
published for the 1960 water year, or the last complete water year that 
the record was computed.

Summary Tabulations

Summary tables for flow duration, low flow, and high flow are presented 
for each gaging station. Print-out sheets from the electronic computer 
were used directly for producing this report.

Flow duration.--The flow-duration tabulation shows the number of days in 
each water year in each of from 25 to 30 class intervals of flow and the 
total Cfs-days for each water year. Following this table is additional 
information showing the lowest discharge in each class interval, the total 
number of days for the period of record in each class, the cumulative number 
of days in each class beginning with the highest interval, and the percent 
of time during the period of record that the lowest discharge of each class 
interval was either equalled or exceeded.

Low flow.--The low-flow tabulation shows the lowest mean discharge for 
consecutive periods of 1, 3, 7, 14, 30, 60, 90, 120, 150, 183, and 274 days 
in each climatic year (April 1 through March 31). The climatic year is 
used because April 1 is usually in the high-water period, and this allows 
the low-water season during the summer and fall months to be complete in 
one year. Consequently, the low-flow period will usually have a climatic 
year having the same data as the calendar year, except when it occurs in 
the winter months (i. e., the period Apr. 1, 1950 to Mar. 31, 1951 would 
be the 1950 climatic year).

High flow.--The high-flow tabulation shows the highest mean discharge for 
consecutive periods of 1, 3, 7, 15, 30, 60, 90, 120, 150, 183, and 274 days 
in each water year (October 1 through September 30).



Explanation and Use of Data

The procedures for preparing flow-characteristic curves from the data 
summaries presented in this report are described briefly in this section. 
From this information and that in many textbooks and technical publications, 
the reader will be able to develop particular hydrologic characteristics 
that he needs to know.

Flow Duration

The first part of the first table for each gaging station shows the 
distribution of daily discharge according to magnitude. The second part 
of the first table summarizes the data for the period of record in a form 
suitable for the preparation of a flow-duration curve.

For each water year, the 365 figures of daily discharge (366 figures 
in leap years) are separated into class intervals chosen to provide about 
25 to 30 well-distributed class ranges from the lowest to the highest 
discharge experienced at the gaging station. Each daily discharge figure 
is counted in the class where the discharge equals or exceeds the lower 
limit of the class but is less than the lower limit of the next higher 
class. The classes are identified by numbers at the head of the columns 
in the tabulation. The class limits corresponding to the class numbers 
are shown in the summary table below the listing of yearly data. The 
discharge figure opposite the class number is the lower limit for that 
class. The range for a given class extends from the discharge shown 
opposite the class number up to but not including the discharge shown 
opposite the next higher class number.

The numbers in the yearly tabulation show for each year the number of 
days that fell in each class. Although the data are ordinarily used in the 
form of a flow-duration table or curve, valuable information can be obtained 
simply by examination of the figures themselves. The disposition of the 
figures shows at a glance those years that had unusually high or low 
discharges. Also, the range of discharge is readily seen. The summary 
table below the yearly tabulation is used to construct a flow-duration 
curve for studying the frequency of specified discharges at a given gaging 
station. The plotting points are obtained directly from two of the five 
columns in the summary table. No additional computations are required unless 
it is desired to convert discharge to runoff per square mile. The figures 
in the column headed " CFS " (or these figures converted to Cfs per sq mi) 
are plotted as ordinates, and the figures in the column headed " PERCT " are 
plotted as abscissas. Although the curves can be plotted on rectangular- 
coordinate, logarithmic, arithmetic-probability, or logarithmic-probability 
paper, the logarithmic-probability paper is recommended for general use. 
This paper tends to straighten out the flow-duration curve, and it permits 
a discharge scale that is not undesirably small at the lower end. After 
the points are plotted, a smooth curve is drawn by eye to fit the data. 
The completed curve shows the percent of time during which specified 
discharges were equalled or exceeded in the period of record used in the 
tabulation. For example, in figure 1 the daily discharge of the Embarrass
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Figure 1.--Duration curve of daily flow, Embarrass River near Embarrass, Wis., 1920-60.



River near Embarrass, Wis., was at least 87 cubic feet per second for 90 
percent of the time during the water years 1920 to 1960.

Duration curves are useful in appraising the hydrologic and geologic 
characteristics of drainage basins. The shape and slope of the curve are 
indicative of these characteristics. In figure 2 the duration curves for 
three streams in Wisconsin have been plotted to compare their runoff 
characteristics. These curves have been plotted with the discharge con 
verted to Cfs per square mile to show the variation in the yield per unit 
area.

The other columns in the summary table not previously mentioned were 
used to compute the data for the plotting points. The third column, 
headed " TOTAL " shows the total number of days that fell in each class 
during the entire period of the tabulation. The next column, headed 
" ACCUM " shows the accumulated total starting with the highest class and 
accumulating to the lowest class. The last column, headed " PERCT " which 
is one of the columns used for the plotting positions, shows the percent of 
the total number of days in the period of the tabulation that equalled or 
exceeded the discharge listed in the " CFS " column.

Low Flow

The second table for each gaging station shows the lowest mean 
discharge in cubic feet per second for each climatic year for various 
periods of time ranging from 1 to 274 consecutive days. From this infor 
mation, low-flow frequency curves can be plotted for the desired time 
periods.

A single curve may be drawn for the specific number of consecutive days 
under consideration for a certain problem, or a family of curves may be 
drawn for a variety of period lengths. The first step in the preparation 
of the low-flow frequency curves is to rank the figures in each column 
according to magnitude, starting with the lowest discharge (table 1). The 
values of discharge are plotted as ordinates. The next step is to compute 
the recurrence intervals. For this purpose the U. S. Geological Survey 
uses the formula ( N + 1 )/M, where N is the number of years of record 
(40 years in the example) and M is the order number as determined by the 
ranking. These values are plotted as abscissas. After all the points 
are plotted for any specific number of consecutive days, a smooth curve is 
drawn through them. This curve represents the lowest mean discharge for 
the indicated number of consecutive days for recurrence intervals as picked 
off the curve. An individual curve could be drawn for each column of 
figures representing a different length of consecutive days. Thus a family 
of 11 curves would result showing the low-flow frequency for specified 
mean flows for various periods from 1 to 274 consecutive days. In practice, 
not all the curves are needed to develop a comprehensive picture of the 
low-flow characteristics of a stream. In figure 3, the periods of 1, 7, 30, 
and 120 consecutive days were selected to illustrate the pattern. For some 
purposes the curves are more meaningful if the mean discharges are converted 
to runoff per square mile and plotted as the ordinates.
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High Flow

The third table for each gaging station shows the highest mean discharge 
in cubic feet per second for each water year for various periods of time 
ranging from 1 to 274 days. From this information high-flow frequency 
curves can be constructed as desired. In connection with any study of 
flood characteristics of Wisconsin rivers, the reader probably will want 
to review the report " Floods in Wisconsin, Magnitude and Frequency " by 
D. W. Ericson.

High-flow frequency curves are constructed by the same procedure as 
described for the low-flow curves in the previous section. First, the 
discharge figures in each column are ranked according to magnitude, starting 
with the highest (table 2). The discharge figures are plotted as ordinates, 
and the recurrence intervals, computed as for the low flows, are plotted as 
abscissas. Smooth curves are drawn through the points. In figure 4, 
curves were drawn for the highest mean discharge for 1, 7, 30, and 120 
consecutive days to show pattern.
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Year

1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924

WSP

244,
244,
264,
284,
304,
324,
354,
384,
404,
434,
454,
474,
504,
504,
524,
544,
564,
584,

245
245
265
285
305
325
355
385
405
435
455
475
505
505
525
545
565
585

Year

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942

WSP

604,
624,
644,
664,
684,
699,
714,
729,
744,
759,
784,
804,
824,
854,
874,
894,
924,
954,

605
625
645
665
685
700
715
730
745
760
785
805
825
855
875
895
925
955

Year

1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

WSP

974,
1004,
1034,
1054,
1084,
1114,
1144,
1174,
1207,
1237,
1277,
1337,
1387,
1437,
1507,
1557,
1627,
1707,

975
1005
1035
1055
1085
1115
1145
1175
1208
1238
1278
1338
1388
1438
1508
1558
1628
1708

SUMMARY TABLES FOR GAGING STATIONS

The remaining pages of this report are the data on flow-duration, 
low-flow, and high-flow in the form of the print-out sheets from an 
electronic computer.
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