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LOW-FLOW CHARACTERISTICS

Low-flow frequency wvalues at continuous-record gaging
stations. —Low-flow frequency curves (Young, 1963 and 1965)
were plotted from the streamflow records for 110 continuous-
record gaging stations in Wisconsin and used to determine the
7-day Q. and 7-day Q; (see explanation of terms). For con-
tinuous-record gaging stations in Wisconsin the 7-day Q, and
the 7-day Qy are approximately equal to the discharges for
the 93 percent and 99.9 percent duration points, respectively.
Examples of the 7-day and other frequency curves (Jump

46°

The reliability of low-flow frequency curves is related to
the length of record used. The inclusion in the record of data
on a substantial drought also lends confidence in the results.
Records for many gaging stations began before 1930 and in-
clude the drought of the early 1930’s, the most severe drought
for most parts of Wisconsin in at least 70 years. Records for
gaging stations that began after the drought were extended to
include this drought, where possible, using a regression with
the records from stations with longer records. Regression
estimates were used only when the regression had a correla-
tion coefficient greater than 0.8.

A complete description of the gaging stations and their
locations can be obtained from published U.S. Geological Sur-
vey reports (1958, 1959, 1962, 1963, 1964a, b, ¢, 1965-1968).
Stations in these reports are listed by the station numbers

these stations the lowest measured discharges are shown on
the map.

A complete description of the location of the partial-record
stations can be obtained from published U.S. Geological Survey
annual reports (1962, 1963, 1964c, 1965-1968). Stations in
these reports are listed by the station numbers, which are
shown on the map.

Low-flow frequency values at miscellaneous sites.—Addi-
tional low-flow information is collected at miscellaneous sites
throughout the State by the Water Resources Division for

other cooperative projects. This information is not on the map
but is available from the Madison district office of the Water
Resources Division. Miscellaneous low-flow information, when
compared with the low-flow frequencies of nearby gaging sta-
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tions, may be used to estimate low-flow frequency values for

shown on the map or by the name of the stream.

|0oot L Low-flow frequency values at partial-record stations.—Low- ungaged sites.
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The average 7-day Q. in Wisconsin is 0.20 cfs per sq mi
(square mile), and the average 7-day Qi is 0.14 cfs per sq mi.
Low flows range from 0 to 0.99 cfs per sq mi for the 7-day
Q; and from 0 to 0.86 cfs per sq mi for the T-day Q.
Some areas of the State have high, stable low flows during
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790, IQCT \/_,(—-\,< s A e droughts; other areas have zero flow during droughts.
53709 _ 9/ § n Neisvitl 55{ 3] Seasonal variation in low flow.—Minimum low flows of
.8, 0.6 (6.4 ¢ 5 Stedens t in Wi i 11 duri h i b
p ~ streams In Wisconsin generally occur during the winter, but

periods of low flow are common also in the summer. The low-
flow frequency values on the map for the climatic year were
developed from flows that occurred during the winter.

From an agricultural, recreational, or aesthetic standpoint
the low flow during the growing season is especially important.
i The scale of the map prohibits complete presentation of low-
})852,80 ) flow data for this season; however, an approximate value for
(1 oqe' the growing season 7-day Q, may be estimated from the ratios

o ; 5

5 ‘i)_l ! A shown on the map. The raths shoulfi be gsed to estimate only

e e ; : : L2, L the 7-day Q, low flows. This relationship does not hold for
- T . : § Tk e (168 . other time periods or recurrence intervals.
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a2l Bl Fossdhy NG APPLICATION OF LOW-FLOW FREQUENCY
PR e INFORMATION IN THE MANAGEMENT
ETLATV OF WATER RESOURCES

The following example suggests how low-flow information
i from the map can be applied in the management of water
resources.

‘ : Example: A water supply of 2 efs is needed for irrigation

| on Spring Creek near Antigo (station 5-3972). The relation
of the required seasonal water supply to the low-flow charac-
teristics of the stream is shown by the following analyses.
The minimum flow on the average of once in 2 years for 7
days (shown on the map) is 5.3 cfs, and the minimum flow
on the average of once in 10 years for 7 days is 2.8 c¢fs. The
growing season 7-day Q, is 7.4 cfs, as determined by multi-

SHEBOYGAN plying the climatic year 7-day Q; (5.3 cfs) by the map ratio
of 1.4.

The low-flow frequencies on the map are estimates for
specific sites and cannot be transferred to ungaged sites with-
out supplemental information and hydrologic interpretation.
To estimate the low-flow frequencies at an ungaged site, a
few measurements of base flow should be made at the ungaged
site and at a nearby gaged site to define a relationship be-
tween the two.
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