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Floods in Nebraska on Small Drainage Areas,
Magnitude and Frequency

By Emil W. Beckman and Norman E. Hutchison

ABSTRACT

Flood hazard information is needed for small streams as
well as for large ones. This report explains methods of de-
fining the magnitude and frequency of floods in Nebraska on
uncontrolled and unregulated streams which have about 300
square miles or less of drainage area contributing to sur-
face runoff. Composite frequency curves defined for two
flood regions express a ratio of floods with recurrence in-
tervals ranging from 1.1 to 25 years to the mean annual
flood. Curves for 10 hydrologic areas were defined to show
the relation of the mean annual flood to the contributing
drainage area. A flood-frequency curve can be drawn from
these two sets of curves for any site in the State within the
range of drainage area and recurrence interval that is de-
fined by the base data and not materially affected by the
works of man. The two sets of curves are based on all
available pertinent data from records of 5 or more years’
duration.

This report includes a tabulation of maximum flood peaks
at gaging stations used and at a number of miscellaneous
sites which have less than 300 square miles of contributing
drainage area.

INTRODUCTION

When loss of life is not a factor, it is gen-
erally not economically sound to design
structures in or across streams for the
maximum flood that may occur. Economic
considerations will dictate the choice of a
design frequency. An evaluation of these
economic factors is beyond the scope of this
report, It should be noted that the recurrence
interval of a flood does not imply any regu-
larity of occurrence. For an example, at any
site, two 25-yearfloods may occur in consec-
utive weeks or such a flood may not occur in
a period of 50 years,

The purpose of this report is to describe
methods by which the magnitude and fre-
quency of floods may be determined for most
sites in Nebraska for which the drainage area
is less than 300 square miles, The report
was prepared in the Lincoln office of the U,S.

Geological Survey, under the direction of
Floyd F. LeFever, district engineer, Surface
Water Branch, in cooperation with the Ne-
braska Department of Roads. Financial as-
sistance in the preparation of the report was
given by the Bureau of Public Roads,

DESCRIPTION OF AREA

PHYSIOGRAPHY

Nebraska has an expansive, gently rolling
to rough topography, broken in places by low
hills, a few isolated buttes, mesas, ravines,
and several relatively shallow, major streams
which flow in an easterly direction,

The altitude of the State ranges from 835
feet at the extreme southeast corner to a
maximum of 5,340 feet at the western border,
The land surface slopes rather consistently
to the southeast with an average decline of
about 9 feet per mile,

The small streams of Nebraskahave a wide
variationin slope depending on thetopography
of their drainagebasins. The average fall for
individual streams used inthis report ranges
from about 6 to about 110 feet per mile. The
major streams fall from 4 to 8 feet per mile,

SOIL

Most of the soil mantle of Nebraska origi-
nated from four major sources. The general
location of these soils is shown on figure 1,
which is based on reports by the Nebraska
State Planning Board (1941), by Condra (1920),
and by Jenkins and others (1946), and was
used by Furness (1955).
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Figure 1, —Generalized areas of soil sources in Nebraska.

Loess silt is the predominant mantle of
Nebraska, It is wind transported from both
glacial deposits and mountain outwash and is
quite uniform in texture but decreases in
grain size toward the southeast. It erodes
readily when on a steep gradient and usually
with a wvertical cleavage line, Except for
scattered land-locked areas inthe headwaters
of streams draining relatively level areas of
the south-central plains, the drainage pat-
terns are connected and runoff is prompt.

The Sand Hill region, second in areal ex-
tent of the four major soilareas,is composed
mostly of porous dune sand formed from the
weathering and reworking of sandy bedrock
and early water and glacial deposits of sand
and gravel, Except in the immediate vicinity
of the few primary channels, there is no
drainage pattern or surface connections to
the streams, Rainfall readily reaches the
high ground-water table and forms numerous
lakes and marshes. Sand Hill streams have
a fairly uniform flow which originates from
the ground-water table., Flood runoff is mi-
nor and comes primarily from the narrow
strips of land immediately adjoining the
streams,

The outwash mantle from the mountains to
the west and northwest is found in several
areas along the western and northern parts
of the State. The original high-plains surface
remains as a variety of topographic forms
ranging from comparatively smooth to rolling,

asdeeply eroded canyons, and as rough broken
areas, The soilvaries widely intexture, The
drainage patternis generally well defined and
runoff is prompt although the slope of each
drainage basin is an influencing factor,

Residual soils, the least in areal extent
formed in place from sedimentary rocks and
are found primarily in several smaller areas
of western Nebraska, The ground surface
varies from nearly level to undulating, roll-
ing, rough and mountainous. Sedimentary
rocks are exposed inthe rough badlands, The
soil texture also has a wide range in the re-
sidual soil areas. The drainage pattern is
well defined and runoff is quite prompt,

Water-laid bottom land and areas of glacial
drift are exposed to a very limited extent in
the State,

CLIMATE

The climate of Nebraskais typical of large
interior continental areas in the middle lati-
tude; it is characterized by light average
annual precipitation, a great range of precip-
itation from season to season and year to
year, and frequent and abrupt changes in
temperature and other weather conditions.

The average annual rainfall shows a grad-
ual progressive increase from 14 inches in
the extreme western part of the State to 34
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inches in the southeastern corner, About 75
percent of the annual precipitation falls dur-

ing the six-month period April through Sep--

tember and about 42 percent of the annual
precipitation falls in May, June, and July, A
large part of the summer rainfall occurs
during thunderstorms and generally falls at
intense rates in short periods of time,

DRAINAGE AREAS

The total drainage area of streams in a
major part of Nebraska does not contribute to
the surface runoff; therefore, it is necessary
to determine both the total drainage area and
the area which contributes to the stream by
surface runoff, Both total and contributing
drainage areas are shown for the stations
used; however, owing to the lack of complete
coverage of good topographic maps of the
State, some of the drainage area figures are
qualified as approximate. Some of the small
drainage areas were determined fromaerial-
survey photographs obtained from the U.S.
Department of Agriculture, Commodity Sta-
bilization Service.

Nebraska is completely mapped by
1:250,000-scale maps of either 50-foot or
100-foot contour intervals. The scale and
contour intervals do not permit reliable de-
termination of drainage areas, especially for
smaller, fairly level areas or, differentiation
between contributing and noncontributing
drainage areas.

Topographic maps, in scales varying from
1:24,000 to 1:125,000 and with contour inter -
vals varying from 5 to 20 feet, have been pub-
lished for about two-thirds of the State,

CAUSES OF FLOODS

In Nebraska the annual floods on drainage
areas of lessthan 300 square miles generally

occur during the months April through Sep-
tember, There are some spring breakup
floods; they occur most frequentlyinthe Sand
Hill region wherethereis a relativelylimited
range in discharge,

Rainfall is the primary cause of floods.
Much of the rainfall results from thunder-
storms and ranges widely in amount, intensity,
and distribution, so that the relation of the
actual amount of rainfall to the flood peak
cannot be correlated. Besides the stream
basins physiography which is fairly stable,
the following conditions also influence the
size of floods: (1) antecedent conditions, (2)
direction of the storm, (3) variation of soil
infiltration rate, and (4) land use and vegetal
cover,

FLOOD RECORDS AVAILABLE

Records for 5 or more years in length of
the annual floods not materially affected by
regulation and diversion are available for
136 stations in Nebraska which have 300
square miles orlessin contributing drainage
area, In addition, six stations which have
more than 300 square miles of contributing
drainage area are included because of their
strategic location. These six stations are:
White River at Crawford, Ponca Creek at
Anoka, Plum Creek near Meadville, Long Pine
Creek near Riverview, Bazile Creek near
Niobrara and Wood River near Riverdale.
Table 1 gives a list,in the downstream order,
of the stations used, theirdrainage area size,
and a graphical illustration of the length of
record of annual peaks., Of the total of 142
stations, 83 are crest-stage gages, most of
which are operated in cooperation with the
Nebraska Department of Roads to define the
annual peak discharge, Figure 2 shows the
location of the 142 stations. The symbols on
the map identify the type of station and the
number shown on the map corresponds to the
number preceding the station nameintablel,
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Figure 2. —Map of Nebraska showing location of gaging stations used in flood -frequency analysis.

FLOOD-FREQUENCY ANALYSIS

FLOOD FREQUENCY AT A GAGING STATION

VALUE

A regional frequency curve is considered
to be superior to an individual station fre-
quency curve; however, an analysis must be
made at each gaging station before a regional
study can be started.

The flood history at a gaging station is a
recordof what has happened at that particular
site during the specified period of observa-
tion which is relatively short, statistically
speaking, Such a record is only a chance
sample of the flood potential representing
the overall flood-frequency relation and as
such may be a poor example for predicting
what will happen in the future, even at the
same site,

TYPES OF SERIES

There are two methods in general use for
studying the frequency of floods: an annual
flood series and a partial-duration series,

An annual flood is defined as the greatest
momentary peak discharge in a water year
(October 1 to September 30), In the annual
flood array, the recurrence interval is the

average interval in which a flood of a certain
magnitude has occurred once as an annual
maximum. An objection to the use of annual
flood is that the second highest flood in a
given high year may outrank many annual
floods,

The partial-duration series is a list of all
floods above a selected base, The base is
generally selected as equal to the lowest an-
nual flood so that at least one flood in each
year is included. In the partial-duration se-
ries the recurrence interval is the average
interval of time between floods of a given
magnitude. An objection to the use of the
partial-duration series is that the floods
listed may not be fully independent events,

A definite relation exists between values in
the two series as shown by Langbein (1949)
and Chow (1950), The following table shows
comparative values of recurrence intervals
derived by the two methods:

Recuwrence intervals in years

Annual flood series Partial-duration series

1,16 0.5
1,58 1.0
2.00 1.45
2.54 2.0
2.52 5.0
10.5 10
20.5 20
50.5 50
100.5 100
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The annual flood series is used in this re-
port, Where a frequency curve derived from
the partial-duration series is desired, an
annual -flood curve can be converted to the
partial -duration series curve by the relation
expressed in the preceding table,

PLOTTING POSITION

The analysis of flood data starts with a
listing of all the annual peaks at a gaging
station, These are ranked according to mag-
nitude starting with 1 as the highest. A time
scale must be computed, to obtain a plotting
position for the frequency scale. There are
several methods, but the one used by the Sur-
vey and in this report is

n+1
m

T=

where

T is the recurrence interval in years,

n is the number of years of record,

m isthe order of the mganitude of theflood,
the highest being 1,

Inthe study of historical floods, n isthe num-
ber of years in which it is known that the
flood was of the order assigned.

Annual floods are plottedon a special form
devised by Powell (1943) on which the dis-
charge is plotted on a linear scale as the
ordinate and the recurrence interval on a
scale graduated on the basis of the theory of
extreme values as the abscissa,

HISTORICAL DATA

Historical floods can be used to extend the
frequency curve of a stationto cover alonger
period, Historical data,however, are usually
confined to stages or comparison of stages
above a high base and it is important to de-
fine their order of magnitude with respect to
a period of time, Historical information on
small streams is more difficult to obtain than
onlarger streamsbecause theduration of the
flood is quite short and the number of people
affected is verylimited, Care must be exer-
cised in assigning discharge values to his-
torical stages because of possible channel
changes.

Some information on historical floods was
obtained, usually from local residents, Gen-

erally it is confined to the maximum flood
during the memory of one or possibly sev-
eral individuals, Some of the stages noted
are beyond the limits of the defined stage-
discharge relation, and a discharge could not
be estimated,

FITTING FREQUENCY CURVES

After the flood discharges for each station
have been plotted against their computed re-
currence intervals, a curve is drawn on the
basis of the plotted points, The relatively
short length of most streamflow records and
the probable inaccuracies of small samplings
donot warrant analytical curve fitting, There -
fore, a visual best fit smooth curve is used
in this report to average the points., It is
known that the maximum flood or floods of
record may have a recurrence interval con-
siderably greater than the period of record.
Therefore, in drawing a best fit smooth-
frequency curve, more weight is given to the
lower floods than tothe higher floods, Figure
3 shows a plot of the frequency of annual
floods for Plum Creek near Smithfield, Nebr,

LIMITATIONS OF A SINGLE STATION ANALYSIS

Generally the 25-year or the 50-year flood
is selected as the designflood. Table 1 shows
that there are no gaging stations in Nebraska
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Figure 3. —Frequency of annual floods, Plum Creek near
Smithfield, Nebr,
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with less than a 300 square mile drainage
area which have 50 years of record of annual
peaks and that there are only 5 stations
which have more than 25 years of record of
annual peaks, Of the total 142 stations, 113
have only 10 years or less of record of annual
peaks, To define a 25-year or 50-year flood
would require extensive extrapolation from
the trend of the plotting position of lesser
floods, The error of the curve could be con-
siderable at its outer extremity.

The random manner in which flood events
are distributed with respect to time is an-
other limitationto frequency graphs basedon
records at a single station.

The maximum departure to be expected
between flood magnitudes or frequencies
computed from relatively short records and
their true (long-term) values increases with
the magnitude of the flood and decreases
with the length of record (Benson, 1960), The
following table, based on Benson’s study,
shows the length of record required at a
single site to define the frequency of floods
of various magnitudes with 10and 25 percent
of the true value 19 out of 20 times,

Magnitude of flood, in recurrence Length of record, in years

intervals 10 percent 25 percent
2.33~year, ieeeerennnns sesserersnseonns 40 12
10~year 90 18
25~year... 105 31
50-year... 110 39

Although the figures in the above table are
based on a hypothetical study, they give an
indication of the possible errors, from chance
alone, in frequency graphs based on short-
term records for a single station, A com-
parison of the lengths of stream records
available in Nebraska on drainage areas of
300 square miles and less (table 1) with those
indicated by Benson (1960) suggests that very
few records in the State are long enough to
define reliablythe mean annual flood, and the
floods of infrequent occurrence are less ac-
curately defined. Analysis on a regional
basis is used as a solution to the flood-
frequency definition,

REGIONAL FLOOD-FREQUENCY ANALYSIS

A flood-frequency curve basedon a number
of stations has greater reliability than a
curvefrom a single station. In orderto com-

bine the records for a number of stations,
two requirements must be met, The first
condition is that all the records must be re-
duced to a common time basis or base peri-
od, and the second is that the stations must
have frequency graphs of the same general
shape and slope, within limits of chance, so
that they may be considered homogeneous,

BASE PERIOD

Table 1 shows graphically the length of
usable records at the 142 gaging stations.
Not all stations have records of the same
length, If they are to be combined, records
must be on the same time basis, The actual
length of a short-period record of at least 5
years’ duration can be extended by correla-
tion with the long-term record of a nearby
station, This correlation, however, is more
sensitive for small streams than for larger
streams and requires a long-term station in
the immediate vicinity. Therefore, because
there is such meager distribution of long-
term stations within the State, the base peri-
od selected is 1947-59, Inasmuch as this
base period is so short, it was also neces-
sary to analyze records for 33 long-term
stations having drainage areas greater than
300 square miles, This analysis was made
for the period 1929-59 in order to establish
the relation of the short base period to a 31-
year period,

The actual record at each station either
included or was extended to the 13-year base
period, and for the 33 long-term stations
mentioned above, to the 31-year period by
computing a discharge figure for each year
of no record. These computed discharges,
which are based on correlation with records
for long-term stations, are used only to as-
sign the more nearly correct order numbers
to annual peaks of record.

DEFINITION OF MEAN ANNUAL FLOOD

According to the theory of extreme values
as applied to floods by Gumbel (1945), the
arithmetic mean of the annual peak dis-
charges in an infinitely long series is equal
to the discharge corresponding to the 2.33-
year recurrence interval. This definition is
generally accepted, and the 2,33-year flood
determined graphically is used as the mean
annual flood for this report., Annual-flood
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datafor eachof the individual gaging stations
were adjusted to the 13-year base period
(1947-59).

HOMOGENEITY OF RECORDS

The test for homogeneity of records in-
volves determining whether differences in
slopes of individual frequency curves are
greater than might occur by chance in ran-
dom sampling. This statistical test has a
95-percent confidence level, that is, one sta-
tion in 20 may plot outside the limits of the
test graph, The slope of each individual sta-
tion frequency curve is expressed by the
ratio of the 10-year flood to the mean annual
flood., The average ratio derived from the
group was multiplied by the mean annual
flood for each individual station and the cor-
responding recurrence interval was deter-
mined fromthe station frequency graph. The
recurrence interval thus obtained was then
plotted against the effective length of record
in years onthe specially designed test graph,
The effective length of record is the number
of annual floods of record plus one-half the
number of estimated annual floods used to
complete the base period,

The test applied to the 142 gaging stations
used inthis report indicatestwo homogeneous
flood regions in Nebraska which are desig-
nated as regions A and B. The regional
boundaries are shown in figure 4, Region B

is the Sand Hills, and region A consists of
the remaining part of the State. There are
132 stations in region A and 10 stations in
region B,

GOMPOSITE FREQUENCY CURVES

In order to compare flood records at dif-
ferent gaging stations and combine them to
define composite flood relations, it is neces-
sary to convert the floods to a dimensionless
basis, This was done by computing the ratio
of floods of selected recurrence intervals to
the mean annual flood for each gaging station
in a homogeneous region, The median ratio
of each selected recurrence interval was
then plotted against the corresponding re-
currence interval to give the composite fre-
quency curve for each homogeneous region
(fig. 5).

RELATIONS OF MEAN ANNUAL FLOOD

The composite frequency curves as de-
rived in the preceding section define dimen-
sionless ratios of the mean annual flood to
floods of other recurrence intervals. In or-
der to define the flood-frequency curve in
terms of discharge for a specific site, the
magnitude of the mean annual flood is re-
quired. The magnitude of the mean annual
flood is obtained by relating it to measurable
characteristics of the drainage basin.

wgﬂ'

SCALE IN MILES

20 10 0 20
| S {

3
Region AY =
Five,
/
~ | N
B\t
@
\ 7\ 24
/~) F g
7 § <=
~
U\ . \b\\\
A% I A )
__\rk Yod EWos

Figure 4, —Map of Nebraska showing flood-frequency regions and hydrologic areas,



FLOOD-FREQUENCY ANALYSIS 13

5 T 7 ' T T T
o |
3 I
e i
; | A
2 3 -
|
2 | e
2 | /
g 2 : L~
/
2 | o B _—
/
= __?14 m—
-
|
1 | ! 1 | (1t
1.0l .1 1.5 2 4 5 10 20 30 40 50

RECURRENGCE INTERVAL, IN YEARS

Figure 5, —~Composite frequency curves of annual floods, regions A and B, period 1947-59,

The physiographic factors which may in-
fluence the mean annual flood at a given point
are size of the drainage basin, shape of the
basin, alinement of the basin with the pre-
vailing direction of storm travel, channel
storage, artificial or natural storage in lakes
or ponds, slope of stream, land slope, stream
density, stream pattern, altitude, depth and
porosity of soil mantle, vegetal cover and
land use. Some of these factors are difficult
to evaluate and therefore cannot be used in a
correlation,

The mean flow of a stream is a-hydrologic
measure that integrates all factors of runoff
and thus includes an indication of flood po-
tential, Because the majority of the station
records used in this report are from crest-
stage gages at which total runoff is not meas-
ured, the mean flow had to be determined
from streams which have larger drainage
areas and which are not always strategically
located.

The mean annual flood was correlated
graphically with contributing drainage area,
mean flow, stream slope, and shape of basin
factor. The drainage area size, the mean
flow, and stream slope are all significant
factors, drainage area and mean flow being
the most significant, The correlations, how-
ever, do not give consistent results and inas-
much as mean flow was inadequately defined,
the contributing drainage area alone was

used todefine a relation with the mean annual
flood. Along with variations in mean flow,
other factors or combination of factors that
influence floods are not reflected in the size
of the basin, but their effect is related in
areas having somewhat similar physical fea -
tures. Accordingly, the State was subdivided
into 10 hydrologic areas shown in figure 4,
Except for the boundaries of the regions A
and Bwhichare alsoboundaries of hydrologic
areas, the boundaries of the hydrologic areas
followthe drainage divides or major streams.

Records for the 33 long-term stations men-
tioned under “Base Period” above were used
in order to define mean annual flood relations
with respect totime. The graphical definition
of the mean annual flood for the 31-year (1929—
59) base period was compared to the mean
annual flood defined by the 13-year (1947-59)
base period at each of the 33 individual sta-
tions which are distributed around and within
the State. This study revealed that the aver-
age correction factor required to adjust the
mean annual flood from the 13-year period to
the 31-year period in the 10 hydrologic areas
is as follows:

Area Correction factor
1 and 2. ser 0,816
3 and 4. .925
5, 8, 9, and 10,cceceeaesvseercacces 1,00
6 and Tueeiercsrsesseseossssssrensecses 1,08
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The above adjustments are reasonably well
established in all areas except in area 7
wherethereis considerable spread in results
for individual stations used to define the
average correction,

The mean annual flood for each station de-
termined from the 13-year period was cor-
rected by the average correction factor for
the hydrologic area in which the station was
located. For each of the 10 hydrologic areas,
_the corrected mean annual flood for each
station in that area was plotted against the
contributing drainage area for the station,
Curves were drawn to average all the data in

FLOODS IN NEBRASKA ON SMALL DRAINAGE AREAS, MAGNITUDE AND FREQUENCY

flood with contributing drainage area for each
of the 10 hydrologic areasis shownin figure§,

HYDROLOGIC AREAS

Area 1, as shown in figure 4, is the north-
east corner of the State, It includes all the
smaller streams downstream from the Nio-
brara River and upstream from the Platte
River which are direct tributaries of the
Missouri River. It also includes the left
bank tributaries of the Elkhorn River which
are downstream from the Sand Hill area, The
area is generally quite hilly., The variation
of the mean annual flood with drainage area

each area., The variation of mean annual is defined by 15 stations,
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Area 2 is the southeast corner of the State.
It includes Salt Creek, a tributary of the
Platte River, and all direct tributaries of the
Missouri River in the State downstream from
the Platte River, This area is also quite hilly
except for a flat area in Saunders County
which probably is the remains of an old
Platte River channel. The five Silver Creek
stations included in this report are in this
flat area and their drainage areas include
many depressions which trap water and pre-
vent it from reaching the stream. Available
topographic maps for this flat area do not
distinguish between the contributing and the
noncontributing area, Twenty-five stations
are in area 2, but because the contributing
drainage of the five Silver Creek stations is
not defined, the curve of variation of mean
annual flood with drainage area is drawn on
the basis of the data from the 20 remaining
stations. The mean annual floods are higher
than those in area 1 because of the greater
mean annual rainfall and resulting greater
mean flow,

Area 3(fig. 4) consists of the south-central
plains of the State, It contains the Big Blue
River, the Little Blue River, and the tribu-
taries of the Republican River downstream
from Harlan County Dam. The headwaters of
these streams drain gentle sloping land, and
there are some depressions which trap run-
off and prevent it from reaching the streams.
Seventeen stations are used to define the
variation of the mean annual flood with drain-
age area.

Area 4 (fig. 4) includes Ponca Creek, the
tributaries of the lower part of the Niobrara
River, the upper part of the Elkhorn River
and all its right-bank tributaries, the Loup
River basin downstream from the Sand Hills,
and the left-bank tributaries of the Platte
River between the Loup River and the Elkhorn
River. This areahas a wide variety of topog-
raphy and soils., Flood flow at some of the
stations is materially affected by the prox-
imity of the porous Sand Hills. Generally, it
is possible to determine the contributing
drainage area if good topographic maps are
available, Good topographic maps have not
been made for this area; therefore, some of
thedrainage areas arelisted as approximate.
Twenty-eight stations are used to define the
variation of the mean annual flood with the
contributing drainage area. The resulting
curve is so similar tothat for area 3 that one
curve is shown on figure 6 as representative
of both hydrologic areas.

Area 5(fig. 4) includes the small tributaries
of the Platte River in the central part of the
State, The area contains some low rolling
hills at the headwaters of the streams and at
the perimeter of the area but toward the in-
terior the land and stream slopes become
less. As the drainage area increases, chan-
nel storage becomes a factor in reduction of
the mean annual flood, Twenty-one stations
are used to define the variation of the mean
annual flood with drainage area,

Area 6 (fig, 4) includes the Medicine Creek
basin and all left-bank tributaries of the
Republican River between Medicine Creek
and Harlan County Dam. This area is very
hilly and contributesto surface runoff, except
for the upper reaches of the Medicine Creek
basin where part of the Sand Hills is located.
Thirteen stations are used for defining the
variation of the mean annual flood with the
drainage area.

Area 7 (fig. 4) is the western part of the
State that includes drainage basins of the
Republican, South Platte, North Platte, Nio-
brara, and White Rivers, This area has a
wide variety of topography and soils, Some
parts of the Republican River basin have de-
pressions and sandy areas which do not con-
tribute to surface runoff, Thirteen stations
are used to define the relation of the mean
annual flood to the contributing drainage
area, The definition in area 7 is considered
to be the poorest in the State,

Area 8 is the southwestern part of the Sand
Hills as shown in figure 4; it is defined on
the "basis of only one station record, The
station frequency curve indicates that mean
annual floods are considerably lower than
those defined in area 10, The relation of the
mean annual flood to contributing drainage
area is defined by the one station and the
slope of the relationship curve defined in
area 10,

Area 9 (fig. 4) is the part of the Sand Hills
north of the Niobrara River, As in area 8,
only one station record is available, The
station frequency curve indicates that mean
annual floods are considerably lower than
those in area 10. The relationship curve, as
shown in figure 8, is based on the one station
record and the slope of the relationship curve
defined for area 10,

Area 10 (fig. 4) contains the greater part of
the Sand Hills which generally drain to the
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south and east, Only the area immediately
adjacent tothe streams contributes to surface
runoff; the high base flow comes from ground
water, The contributing drainage areas of the
eight stations in this area are not very well
defined and are listed as approximate, The
range in size of the contributing drainage
area is from 50 to 140 square miles,

The definition of the mean annual flood with
respect to contributing drainage area covers
the range of drainage area from 1 to 300
square miles in hydrologic areas 1-7, The
range of drainage area defined in areas 8-10
is from 50 to 200 square miles,

APPLICATION OF RESIAQI_I‘IAAL FLOOD-FREQUENCY

TRIBUTARY AREAS OF NATURAL RUNOFF

This section gives step-by-step procedures
for determining the magnitudes of floods in
Nebraska having any recurrence interval up
to 25 years at any site not subject to man-
made regulation or control that has a contri-
buting drainage area between 1 and 300 square
miles in region A and between 50 and 200
square miles in region B (fig, 4).

1. Determine the total and contributing
drainage areas at the site. The contributing
drainage area is that part of the total basin
area that contributes directly to surface run-
off.

2, From figure 4, obtain the number of the
hydrologic area and the flood region in which
the site is located.

3. With the contributing drainage area (step
1) and the number of the hydrologic area (step
2), determine the mean annual flood for the
site from figure 6.

4, With the flood region (step 3) determine
the ratiotothe mean annual flood for the flood
of the selected frequency of recurrence from
figure 5.

5, Multiply the ratio of the selected flood
to the mean annual flood (step 4) by the mean
annual flood determined in step 3 to obtain
the flood magnitude at the site, If a complete
frequency graph is desired, repeat steps 4
and 5 for a number of recurrence intervals,

It must be emphasized that the curves can-
not be extrapolated with confidence beyond
the limits of the base data from which the
curves were derived,

STAGE OF FLOOD DISCHARGE

This report deals specifically with the fre-
quency of flood discharges. Flood stage cor-
responding to these discharges may also be
of primary concern in the design of certain
structures and in other related studies, For
rock-lined or firm-bedded streams at sites
not subject to variable backwater from down-
stream inflow or structures, a stage-discharge
relation provides a ready solutiontothe prob-
lem. For shifting-channel streams of Nebras-
ka and where variable backwater may exist,
the stage corresponding to the selected dis-
charge maybe approximated only after exten-
sive research. If the stage is to be investi-
gated, the engineer will find the site in ques-
tion to be in one of two categories:

1, Site at or near an established gaging
station. Gaging stations havebeen maintained
at several hundred sites in Nebraska., Loca-
tions of those established prior to September
30, 1950, are described in reports of the
Geological Survey (Water -Supply Papers 1309
and 1310), Stations established since 1950
are described in the annual series of water-
supply papers entitled “Surface Water Supply
of the United States.” A reasonable stage-
discharge relation has been established at
each of the small-area stations used for this
report, and may be examined in the Lincoln
office of the Geological Survey. For sites at
or near gaging stations, it is usually possible
to obtain stage data that are adequate for
most purposes,

2, Site not near an established gaging sta-
tion. The stage corresponding to a discharge
of selected recurrence interval must gener-
ally be obtained through the medium of a
stage-discharge relation. The extent of the
investigation required to establish such a
relation will depend upon the accuracy re-
quirements. The following methods of de-
riving a stage-discharge relation are noted
in decreasing order of reliability. (a) If the
need for data can be anticipated far enough in
advance, discharge measurements may be
obtained to define the relation up to the max-
imum discharge observed in the period. The
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relation may be extended by the application
of measured channel characteristics to ap-
propriate hydraulic formulas, Shifting-chan-
nel characteristics may be investigated by
studies of bed material and some long-term
changes maybe obtained from local residents.
(b) If the need for data is immediate, the dis-
charge for a past flood may be computed by
hydraulic formulas if adequate floodmarks
can be recovered and one point on the stage-
discharge relation curvethereby established.
A direct measurement of discharge at the
time of the visit will provide one other point.
(c) Amethod hasbeen used to develop ratings
for stable channels from the product of the
stream slope at zero flow or low flow and
characteristics of conveyance at a typical
cross section, This method is unsuited to
streams with unstable channel beds.

MAXIMUM KNGWN FLOODS

The design of major hydraulic’structures
whose failure may cause loss of life should
consider the maximum probable flood rather
than one that may be expected to occur in a
defined period of years., A prerequisite to
such an analysis is the record of maximum
known floods,

Maximum known stages and discharges at
the 142 gaging stations used in the flood-
frequency analyses are shown in table 2, The
stations are listed in downstream order and
the number preceding the station name cor-
responds with the numbers shown in table 1
and figure 2, The flood region and hydrologic
area in which the station is located is shown
as well as the total and contributing drainage
area, The contributing drainage area is used
to compute the peak discharge in cubic feet
per second per square mile., The period of
known floods is that for which the stage or
discharge is known to be the greatest, The
stage is given for each maximum discharge
except for stations 7730 and 7829, The dis-
charge at these two stations had been deter-
mined from anindirect measurement priorto
the establishment of the gage and there is no
datum tie between the survey and the gage.
Where the maximum stage and the maximum
discharge are not concurrent, a change in the

stage-discharge relation is indicated, and no
discharge figure is shown for the maximum
stage. Some periods of known floods for the
maximum stage are extended on the basis of
recovered floodmarks beyond the period of
known floods for the maximum defined dis-
charge, For such periods, a leader line has
been placed in the discharge column to indi-
cate that the discharge for this known stage
could not be defined within allowable limits
of accuracy. A leader line in other columns
is also used to indicate that the information
could not be determined.

Twenty-five unusual peak discharges have
been collected at miscellaneous sites or at
short-term gaging stations which have 300
square miles or less contributing drainage
area, These data are shown in table 3, The
sites are listed in downstream order. Gaging
stations having records of insufficient length
tobe included in the flood -frequency analysis
have been operated or are being operated at
numbered sites. Unnumbered sites are mis-
cellaneous sites where only one observation
has been made.

As shown in figure 5, there is a great dif-
ference in the composite frequency curve for
region A and for region B, and the curves of
figure 6 show that the mean annual flood for
a given drainage area can vary considerably
between hydrologic areas. A separate illus-
tration was developed, therefore, for each of
the 10 hydrologic areas on which the 10- and
25-year recurrence interval floods are shown
as a curve to compare with the maximum
discharge at the stations and miscellaneous
sites in that hydrologic area, The maximum
discharge at the 142 stations used in this fre-
quency analysis are shown as open circles,
and the maximum discharge at the miscella-
neous sites and short-term gaging stations
which are listed in table 3 are shown as
closed circles, The gaging stations are iden-
tified by the last four or five digits of the
index number, in order to correspond with
those shown in tables 2 and 3.

The relation of the maximum discharge to
the 10- and 25-year floods in the 10 hydrol-
ogic regions are shown in figures 7-11,



0L 06L°6 96T [00989|96°6T1 | LG6T ‘91 dunp] 66—1661 o¥¥% (1} %7 IV |~~~"""" BIeJIQOIN JBaU ¥33x) a11zed |G99%
UISnq ¥294) 212y
65~GG61
Sy 002°T |6°S1 01%°c |#2°0T | 1661 ‘0% °Snv|'ec—6%61 06¢ 06¢ PV | TT TMITAJSATY JABIU {924D duld Suo] (Gg9¥
iniadainil Rl bl ittt 2L°6p | €S61 ‘6T ounp
b g1 9es  [s°2 028 |9%'%> | 2561 ‘52 £LBIN| 65—8¥%61 0ge 186 PV | """ """ SI[IAPEI]N Je2U }99I) wnid [5Z9F
m 8% |a81 S'% $68 [85°9 2S61 ‘08 "IBIN| 65—8F61 002 0I1S PV |-~ SUIIUSTBA Je {da4) BZNpBRYDSIUUIN [019F
m 2’1 |oLy  |8°¢S LLS  |9t'e GG6T ‘92 AeIN
(A Aiabeiuieil el i 30" % IG6T ‘2 924 65—8¥61 001 029 | org p~---""-T-0c 284ng JeaU IDATY IYBUS [G6ST
m ...... manaainiat el 02°Gq | €561 ‘P1 "JeN| £€6—0S61
IR -0 S 0 & S G SPT  |L0°Gq | 1961 ‘02 LeN|'€6—8%6T| 8L o9s| 69 |[~"--- “TSTsSTSSIg Jeeu ¥oaa) aedad i6gcy
m .GOUkOU
E 2o0g |€9 PIL ﬁooo; 69°9T | 66T ‘LT @unf| 66—£G6T| 9792 9°92 LY J1eau Lreinqri} ooy adorajuy |8LGH
m 8¢ |9L gL &y |98°LT | 8S6T ‘$2 AN 65—€S6T| T°19 1°19 LY (T =~ uopIon je }oauap adorauy LLGE
66—1S61
g L1Z | 9621 Zve ooﬂwag..om 1661 ‘82 Lnpl  ‘8¥61| 2°28 2'28 JA 20 Rl derung Jeau }994) POOMUO}IOD FISH
m 6% | 29¢ LTT |OPL‘Z [88°2T | €561 ‘82 AInr| 66—ES6T| S°€2 5°g2 LY [T sderung Jeau'yeaa) 21992d [g9G¥H
“ usvq 12aty viviqotN
(&
m L°€ 0s8°1 [g 91 0LL‘9 | 0°6T | 0c6T ‘2 "2dv| 66—6%61 01% (1] 57 PV |77 s BYouy je }23I) B'OUOd [GEGH
& uisoq y9a1) vouod
m 8'9 |8g2 80T |0T9°T |2L°€T | ¥S61 ‘62 °Snv|65—€S6T| 6°%1 6° %1 LY [ TT77CC UOJPEYD IBdU }9ID UCIPERYD 8FFF
........................ L°L 86671 ‘01 ATInp| 66—8¥%61
5 12 196 P9 000°2¢{88°9 8961 “‘GT “IBN|[ $P—1€61 £1¢ g1¢ LY | T =T pIOIMEBID jE JDATY IITUM [0FFF
g LS 169 |s°gL  |oL6‘c |06°12 | 8S6T ‘01 AIMf| 66—GS61| 9°2S 9°2¢ LY |77 PIOJMEBID IBIU }O21D SIDIPTOS |LEFY
m 6 45 9',¢ |00g |og°€T | SS61 ‘02 "1dog| 6G—E£GET|L6"L .6° 2, LY | """ TuetH Jeau Aieinqri} I9ATY UM [2EFF- V9
m utsoq 1201y NYM
[72]
co-al (510 ur| 21T Sunn
m Ay K ..“HN- Hozenbs| s30 | ooy - qrjuon)| T8I0L | BadE
o} [EEC™D 1od 830 3 SpooT] 01807
wmw | pooty } sty 9ieq umouy -oapAy
-1xew | Tenuue P aden j0 pue uorje)s Juirden Jaquun
jo | ueor | AHEHOTIG poriog | (T2 20S) |uorgs
OHEY | UOnES a81eyostp pue 99e)S WINWIXEN . pootq

18

suotivls Butbvl 1v sabapyosp puv sabv)s wnmxvy-—*7 d|9oL



MAXIMUM KNOWN FLOODS

081

(Va7
oLy

- -

8Le
092°1

01

611
1°22

0.0°2

OLT T
0LL T

geLs
02£°2

00% %1

-TTTTTA

002°%1

061°2
00101

oT%‘1

9¢€°¢1
8°8 Tytd

88°¢1
Ge'v
e1°s
€6 %3
9% 3
cE L
8°L

0 Y
1 8°02s
¥1°%¢
0%°¢2
08°LT
61°91

01°61
92° %1

L1°02
€°6T
€12

29°¢e
G'2¢Ce

26°ve

06°21
TL°81

LG YT

16671 ‘8
8%61 ‘22

1661 ‘8

6¥6T 1

0%61 ‘ST
S¥6T ‘12
8€61 ‘02
9G6 1
Z¥6T 01

8G6T ‘€1
06671 ‘ST

7661 ‘12

0S61 ‘G1

8661 ‘2
061 ‘¥
LG6T ‘€1

661 ‘02
861 ‘12

LS6T ‘9T

--~-----0p--*

£np

Lmnp
aunp
aunp

aunp
aunp

aunp

661661
66—G¢C61

66—1G61
6S—2€61
6S—T1€61
6S—2€61
6S—9¥%61

‘P61
[6C—9%61

‘PY61
6S—0G6T
6G—1G61

6G—T1S61
6S—CG61

66—0661
660961
66—0G61
6S—0661
669761
660261

661661

66—0S61
66—0S61

66—0G61

8'61
18°6

08

08

291

0°€e
€L'6
80°¥

562

8'61
18°6
98¢
L9%2

291

(14
€L’6
80'¥

$6°¢2

v

SV

01d

8d

LY

v
v
v

v
v

v

v

v

134

v
v

v
v

v

*a1qe} JOo pud }E S9}0U00] 998

---weude je Alenqra) yaa) wnlJ
‘Weude] Jeau

Aaenqraj y90a) wnig fI104 ymog
F-==- AoysJoy 183U 291D POOMPITH
- -=-=--"-Ud[[oMAr] IBAU 221D anig

F--- paeleg JBOU 221D MOT[IM PoY
uisvq Jaary anwid

F-==-=-"UBULIdY }E 921D MJI0X MAN
-~~~ 1o¥1dg JO 1S®D 09I NJIOX MON
F-- Ja31dg JO Y}I0U }H3adD HJIOX MAN
*aax1dg
Jeau Axeinqra} }oad) NJI0 X MAN
-~ ==-~-1ay1dg d1Bau }9a1D MIOX MAN

u1sDq 331D Yo § mayN

F-=~==- yeweyd,], 1€ ¥9aI1)) Yewexd ],
‘yeweys L

JBOU {991 Yeweyd ], youeaqg ynog
‘yeweya, ], Jeau Aieingral

f9aa) yewesa ], youeig ymog
‘Srean

Jeau }9aJd)0) Yeweyd ], youeayg ynog

u1SDq Y2340 YOULYI]

iuiiaiaiaiaet JSWIOY }e }eaa) eyewr)
7T TTITYITEBM 1B 994D Byewrg yinog
TUITem
T.mmc Z Axenqia) ¥99a) eyewr ymog
" TITUIBM 183U }934]) BYewQ Yinog
‘TITuiTem
Jeau Axejnqra} ¥991) eyewrQ ynosg

urspq 32240 vYLUQ

€LIL

TLOL

0269

0489

0¥%89

0609
6809
8809

L1809
9809

0809
6109
8L09

LL09

0109
6009

8009
L009

9009-99



FLOODS IN NEBRASKA ON SMALL DRAINAGE AREAS, MAGNITUDE AND FREQUENCY

20

9’y |02E 6°81 OLP'T jL9°6T [8S6T ‘6T ATnr|6S—2S6T| 6°LL 96 Sv |77 T T XBwWOT] JE3U JI2ATY POOMII'60LL
A A 1-°°°°~° i B TTTTTTTTTTTT] 662661
€6 0S¥ £°e¢ 0682 [8G°8T [8S6T ‘61 AInr ‘0s61| 8°%¥ 44 ¢V |77ttt OjU0DQ B JI3ATY POOM| 60LL
...... Tttt Tttt Tttt Tt TTTTTTTTTTTT| 662661
€1 009 6°6¢2 06L LY PT  [PGET ‘LT dung ‘0861 ¥°9¢ ¥°92 [ 20N 0jU0D(Q JBIU JIJATY POOM| 80OLL
9°T |06 0° 11 (441 €9°TT [GGBT "9T ounp|66—gS¢6T| 6°2T 6°21 ¢V (7T IpOTT JBIU JISATY POOM| LOLL
1°12 |08¢ 862 | 000°8 [69°6T [L¥6T ‘22 2unf| 8G—L¥61
............ TTTTTTITTTTTTT|eei0gq [GE6T 86—G€61 1€ 1€ GV |77777 77T UOdAQ JedU ¥33d) WIH| S69L
‘UOISAQ
¥'1 |g02 2'es 9.2 €0°eT |77 Op~~~| 6G—TG6T|61°C 61°G SVY JeaUu g AIeInqra) 994D WIH| £69L
L°Z 00T 281 TL2 15725 4 SN I op~~~[ 66—TG6T| 6°¥1 6°v1 SV 77777777 Jauuwmng JIeau ¥aaJap WIH| Z69L
9°2 [¥S €9¢ | e¥1 6S°€T [8G6T ‘01 AInL| 6S—TC6T|HG" i ¢y  pojresp aesu Axenqray ooaDd WH| T169L
LT |622 €2 €8¢ LP°0T [8G61 ‘21 AInr| 8G—6%61 OLT QLT SV {777 UOIAQ JBAU Y2317 oTeyng| 069L
9°%¢ (092 $ST | 0006 | ¥°8T, |LP6T ‘22 dunp{ 6G—L¥6T| S°8¢ €9 sy 7777 ° T T JJIe(q Jedu }aaJa]) orejng| GS89L
‘oreyng
9'¢ |¢8 1°6¢2 LY 18°GT [8C6T “61 AInr|6G—1C6T( €971 €'91 Y JEIU 3324] ofeyng youeadq 1SoMm| H89L
*oTejmg Jeau g Arejnqray
£y 0% 6°18 gLT 2G°21 |8S6T ‘21 Aunp| 65—1S61(01°¢ 01°2 A YoaaD ofeyng youedaq IseHd| £89L
2’6 |ouT L] 0LS T [92°8T [8S6T ‘61 AInf|66—1¢61T ‘oreyng
..... (=== === "7~~~ "7 ¥6Twe| TTTTTTTTTTTT[TTTTTTY €788 8°z¢ SV JdB2U Y24 oreyng youesd 3IseH| Z89L
‘oejng Jeau AIenqgri)
g'¢g |09 L°6¢ 802 T€°€T [8S6T ‘61 AIng| 66—1861|¥2"¢C ¥2's SV ¥aaa) ofeyng youedq Ised| 189L
8'9 |0T% [ 008°c [t1¥°ce [L¥61 “cg oungl 66—L¥6T 622 622 sV |I7°7°° PIPLYITUWIG JEDU ¥29a] WNid] GLIL
21T |0¥T 12 OLT 0221 |LS6T ‘22 “adv| 6¢—2¢61
66—T1G61
......................... 9°2¢ |L¥6T ‘zz ounr]  “L¥6T| 8°6L 8°6L VY |77 TTTT Weudeq JBIU ¥4 wWnd|(1 hLIL
6T (002 1°01 | s8¢ €%l [1S6T ‘8 dungl 6G—TG61T
661661
......................... 8°LT, |L¥6T ‘22 ounpl  “LYET| £°8¢ €°8¢ CY [ weuleg Jeau }dau) wnid YMON| ¥L9L-d9
penuiuod—u1svq daary anvyd
‘z-ml(s0 ur | T Butn vOJR
8872 | m - |eaenbs| s3n | (3993 - qrIyuon 1504
i Olsod hig) WS1ay 2req spoon 21801
wnut | pooty : umouy -0apAy
- aden uotjels SuiSer) JaquInpN
- IXew |jenuue a8aeyosig J0 (soTrwx aJaenbs) vwm
Jjo | ueawx potaa g eode ofeureiq EHO aa
OnEy [UOTIElS a8aeyosTp pue o98B)S WNUWIIXEN pootd

penuijuo)—suo1jvys Gutbob v sabavyostp puv sabvls wnuxoN—-Z 2|qo L



21

MAXIMUM KNOWN FLOODS

12

- e fom s
L°2
Le
8°¢
6°1
0°2
6°1

090" T

569

761

761

VL

$°eg 022°2
£°98 028°t
901 | 23L
96¢ | 906e
9°6 0901
R | .
L°GT 0£8°2g
Pl 009 T,
8°8¢ 0091
ST 0881
6°¢ce 0Zv'1
i) 009
....... 0L8
162 | 00S°1
¥HT | 08G6°1
0°6¢ 06L°1T
82% | ¥81
L8Z | &8¢
G6T | 026
6°61 966
701 0es8
9°L LSV
....... 98¢g
9°9% 001°1
8°2¢ 000°02

GE'61
G'12a
89°G1

28791

PLLT
9L°¢e
61°G
G'6o
0G6°9
0%°€q
02'%
0G LT,
€2 LT
0°61,
06°G1»
8%°6
08 %15

GL'6T

LG6T ‘91 aunp

- === --0p---
LSBT ‘PT  Ang

‘e Amp
‘91 Lel
0661 ‘61 "IN
LSBT ‘G2 ‘994
== - op=--
1661 ‘p1 aunp
0561'92°62° a4

1661
1661

0G6T ‘6 Anr
661 ‘L1 Punp
1661 ‘¢ Anp
9G6T ‘LT Bung
1661 ‘12 4Inp
S¥61 ‘Le LRI
e mmme-op==-

9661 ‘.1 ounp
8661 ‘81 Anp

1661 ‘21 "Sny
L¥6T ‘2z dungp
26671 ‘92 Lel
L¥6T ‘61 ‘uep
8661 ‘g1 "1deg

|6¥61 ‘1g “deIN

0561 ‘g "8ny
6%61 ‘) ‘uep
€661 ‘L2 LB
6%61 ‘9 oungp
LP61 ‘g aunp

661661
66—1S61
66—1G61
66—1¥%61
66—LE6T

169961
8S—€G61

‘0561
LG—0S6 1T
66—0G6 1T
95—6¥6 1
65—1G61
6G6—1661

‘GH6T

661661
66—8%61
66—T1G6T
66—TS61
66—LV61
66—9%61

‘ge61
66—9%61
669761
€6—8761

€6—0661
£€6—6%61

66—9%61

9° 1%
1°12

6L°9
62°2
(U
081
0%1
2'Le
(448
6°1¥
1°18
86°¢
8°01

6°cv

08
09

2'ce
6LE

(44!
6" 1%

ovy
86°G
g'a1

00%

08L T
09L°T
o%1°1

(44

6LE

¥V
44

44

4

ord

01d

01d

144

14

v

v

144

vV

vV

vV

vV

vV

o1d

o1d

ord

SV

SV

*aTqe} JO PUd je S2}0Uj00] 39§

*dnory

YIION JO }SOMYINOS {234 STARQ

- --dnor yjaIoN Jedu Y931 s1aeq
*dnorT yjoN

Jeau g Axejnqral ya94)) siaeq
*dnor1 YjaoN

Jeau Axejnqra) y2aJa) siaeq

-~=- {[oMJang JEB3U JIJATY snuwele)d
~--=-= Joide], 1 J2ATY dno yjpIoN
~-- 19)smaag je Joary dnor] YjIoON

----- [[omdJde JeaU Y2947 AoYJnL,
...... 8oaqauueq Jeau }a31) HBO
uuuuuuu £31D dnory aeau Y98I) HBO
~----mog uaxoJag Jeau }29I)) PnA

*mog uavosg

Jeau Lxenqra) 231D pnA
*mog uaoJg

1e 294D PN ydueag YIION
‘mog uaoag

¥ ¥924) PN ydouedg ymog
‘mog usyoJag Jeau Aiemnqral

891D PN youesqg ymog
‘YjIomiem

Jeau g AJejngra} ya9da) uerrl

- - mog ualoJag Jeau Yoaa) UeI[IT]

Sutuung e JoATY TEWSIQ
~-- Suruung je I9ATY dnoTT STPPIIN

~- e02Uag JB3U JIATY dnory STPPIIN

SR oJate) je ¥aaa) LiQg
==~~~ "3TBpPJI3ATY JIBIU JIDATY POOM

768L
£68L

268L

168L

SL8L

098L

GG8L

LY8L

S¥8L

€¥8L

0es.L

628L

8¢8L

L28L

928L

8LLL

LLLL

S9LL

GGLL

0SLL

0€ LL
0TLL



FLOODS IN NEBRASKA ON SMALL DRAINAGE AREAS, MAGNITUDE AND FREQUENCY

22

66 [0LS'® L9T | 00£°S¥ |22°S2» |6G6T ‘2 "8ny| 65—0161 2Le 2Lz |ev Tt BOERYJ] 1€ {ooa) oouem| 0%08
.Qou.wm..%r
9°¢ |00L‘Z 022 | 0096 |9g"gg [~~~~~"~ op~~~| 66—T06T| L'E€¥ L'e¥ vV 38 3921 ooyep 104 YRION| 6£08
2'e lore‘r y9% [0e1°'% [02°81 |[1S61 ‘1¢ LEIN|65—0S6T[06°8 06°8 vV |- “uojsap Jaeau eeua) derung| L£08
'y |098°2 Z¥8 | 008°21 [21°1¢ |6G6T ‘g °8ny ‘ongea g
S’y 1098°2 g¥8 | 008°21 89708 |1661 ‘1€ 4L®BIN|6S—TS6T| 2°'ST 2°S1 v JB9U 994D OooyeM ¥HJoq YRION| 9£08
.GOuwwg
G’z |922 PLL 1| 0SS 06°¢T |166T ‘T °eunp|65—0S6T|1g" 1¢° A4 Jeou Axemnqiai ¥9a1) OoUEM,"6L08
6'8 |o18°L cge | 000°L9 | 0°92, |0S6T ‘8 LBIN| 65—606T PLT LT rA"ANEE I BO0Y e ¥92ID eS| 0£08
¢'e |¥8L G6% |009°2 68’6 (9661 ‘81 ‘Sny *eo0y
.......................... c6°6 [966T ‘2 AInr|6s—¥S61|2L°S gL°S A" JedU $g poysJaajemqns 221D eS| 208
..moom
€1 |80% L% | 826 G6°L  |8661 ‘0T £Inr|66—$S61]21°1 21°1 v Je Z1 pausJojemqns a1y ies| G108
€S—L¥61 *uimyg
¢'c 899 6°LT 00%°Ce [22°Ls |LT6T ‘12 2UNg|  “$%67T 061 03¢ PV Je J9ATY UJIOUN[H HA04 UYnog| 086
0% |[06%'T | 1°22 0L6°G [8€°12 [0G6T ‘¢ oung
.......................... L'12- |L¥6T ‘2 ounf|66—¢I6T oLe oLz | ¥V -~ --Tsnqunio) JeaU ¥991)) T[AUS| SG6L
6G6T
¢'% 089°z | ¥°86 000°2T [02°02 {0S6T ‘81T AInf| —g681 221 221 PV ~TTOAOIN) UBWIMAN JE Y224 T1oUS| 0G6L
9°¢ |09zt | L°S¥ 0LG % [PL°TT |0S6T ‘z ounf| ¢c—9%61 00T 1T¢ W |7 0119107 1B Y9ad) JI9ABIYg| GE6L
65—8S61
8°9 |26¢ 0°08 0009y [06°L |L¥6T ‘gg ounp[gc—<CHe1 05 6L [PV |- Fuipiedg aeeu J9ATY J€PAD| GI6L
8'¢ |0T¥'T |¥°2¢ [0GE'S [9S°F2edSS6T ‘0T LBIN|6S—8F6T| S9T G91 [PV |TTT7C Sutysnpy Jesu }¥99u) Jurads| 116L
6561
1'1 |202 2°8%2 G132 6L°TT |666T ‘02 LeM[L5—2S61
................... ==----[gretr 861 ‘s  "adv|65—2561|€9°L €9°L a4 TTTTTs yoeqIom e WeeuD s AIBN| 606L
‘yoeqrom
¢ 10021 60T J0%0°% [0Z2°LT {€S6T 0T <£BIN|6S—T1G6T| 6°9¢ 6°9¢ PV Jeou yoou) Juridg youeag 1sam| 806L
‘uojfeag
2°2 |099°1 06T |[00L'S | ¥'8Te [¥6T ‘9T £INL| 65—G¥6T| S'61 G'61 PV e ¥oaup Juridg youead 1SeM| LO6L
1°2 |s08 £°81 02LT [gL°2T 86T ‘6  AInr|85—8¥%61 $6 6 PV -~ - pIa1Isel0) JeaU N9aI) sTARQ| G69L-d9
panuipuoD)—uisvq 1201y anvd
€£°2" (830 Ut ot Sunn TeioL eaJae
(v m _ " |eaenbs s3I0 (1093) -qLIjuo)d
01 [E€°270)s0d 55 JuStoy oreq SpooT} 01801
wnut | pooty agen umowy -01p4y uotyels Suien Joquun N
-IiXew | Tenuue adaeyosiqg 30 (seTtux 2aenbs) pue
Jo | ueew POMRd | 251e ofeutRAQ uordal
o11eY [Uotielg 23aeyosIp pur 23els WNWIXEN ' POOTH

panuijuod—suorpis Burhvy v sabapyosip puv sabvls mnuxo—-7 2|qo)



MAXIMUM KNOWN FLOODS

*31qe} JO pUS jE S3]0UI00J 29

'z I8%9 |L°¢ 0S9°T [9"%T [SG6T ‘LT SuUnpi6G—9%61T 062 062 LV [uosixaqn) teau Noaa) poomyoeid| 09¢8
......................... Z6°¢ |6V61 ‘92 ‘uep
2’2 ¥ 3°9 G6 08°c |1961 ‘¢ “ideg| 66—T¥61 ¥1 081 LY [fTmmmmmes syIed je Y921 N00Y|. 0¥28
iuiniiaet il ittt Antainiaiutinll  P-AN NN DX <1: 3 S} UL 1)
9'¢ I8¢ "9 O%Te [E'F |8%61 ‘LZ ounp|6c—1%61 12 081 LV [T~~~ --a9181eH aedu }9ea) oreynd| ¢gzg
*oull 23elg "IgaN—" 010D
g'c 119 2°91 011°2 mm.m L¥61 ‘g2 °ady) 6c~1€61 0eT 02¢ LV Je J9ATY uedTiqnday jJIog YRON| 0£28
uIsnq 1aa1y svsun)y
v'e |or¥'e oLl 006°1€ PS°T1E |8S6T1 0T AInp| 66—€S61 8871 881 gV |7"""""""- uopaaA 1e aaua) Appn| ¢G18
uisvq 1201y vyvmaN
*asnoeafg
$°81 1002°2T| 2€0°T |000°62Q L°9E- |~~~ """"0p~~~| 68—0S6 1 81% 812 v JE9U JDATY BUBWOAN STHITI| GOT8
*osnoealg Jeau
8°2 [c9¥ ¥89°T1 |082°T | 9°9T5 ("""~~~ ""0p~~~|6S—0G6T|9L" 9),° v Laeinqgray I9ATY eYRWON 9TNMITT| ¥018
9'¢ 0982 | 089 |000°9Te| 9°0Es "=~ """""0p~--|6S—0661| ¥°C2 $°62 v 7m0 asnorIAg JedU 221D MO| £018
9°01 |06%'% | 828 009°L¥ | 0°€22|0c6T ‘6 A 6S—0S6T| S'LC G°LG g2V |~~~ ~ealurieg Jeau yoa1) 12dooH| Z0Ig
‘ealwied
L°2 |ovrT 96¢ 060°€ [£G°9T (1661 ‘1 ounp|6e—0G6T(18°L 18°L 2V aeau Axenqra} ysoa) dadooH| 1018
uIS0q J2a1Y vYLUWIN 2111
£°21 |006°% | €62 [00£°09 108°9%¢ |0S6T ‘6  ABIN|6G—L¥61 8€%2 8¢2 g2V [~~-uotun je ydaa) Jajem Jurtdeam| 908
*x91ep Surdeop aeou
8'2 [91% ¥80°T |09T°T [60°8T |¥S6T ‘ST KBIN|6S—0G6T|LO"T LO°T v KLxenqray 329D J91epm Sutdeam P °$908
6661 *I93BM
L'L |oz6‘e 10% {o00g‘0g [ 68T, |~ ~~~"~""op~~~"| —g88T1| G'GL ) gV | Sutdesmp 3e @ad) Jojem Surdoom B H909
L'v loto‘z | oce 0066 | 0°€%a | """~~~ op=~~]|66—0S61| 0°0T 0°01 2V |[7"~"" """ poomuild je }331)) 9A0IS[° $908
L°% |020°2 | L80°T |OLE'G | 2°8T,| ~~~""""Op~~"|BS—0G6T|¥6'¥ ¥6°¥ gV |~====- poomwy Jeeu ¥9910 2A0ISE 5908
6°2 |0¥9°2 | gs¢ |009°L | 9°%2-|0661 ‘6 ALBIN|6S—0G61| ¥'12 12 3V [poomwury je joad) Jorem Surdeom| 908
UISVq §2247) 19104 Burdaay
6S61
6°92 [918 ===="="1009°12 |g6°91 [ ~""""""op~~~"| —$68T|""""""" 2L gv [°--- ~~--=-edeyj] Je YPaID JAATIS| SF08
6961
2°eT [16¢ ======clo¥9°v JegteT [TTTTT"TTopttT| —$68T| T 22 2V |7~ uoroD e Areinqiij ¥99d) I9ATIS| $¥08
6G61 ‘uoTo)
2°61 |192 -=====71000°¢ [gg"L1 |*=""""""op~~~| —$681|"""""""| £'¥I v Jeau Aleingral Y99d) ISATIS| £%08
6S6T
1'6 [0gg‘1 J~"""""- 000271 |22°61 |~~~"""- op~~~| —$681|"""""""| 6°62 gV |7 UoT0)) IBIU Y934D IIATIS| ZF08
6G61

2’9 |gg9 TTTTTTTlov0y §g0°ST ITTTTTTTToptTT) —9681| 77777 6°01 ¢V |77 synid JepaD J®au 3347 ILaATIS| 1%08




FLOODS IN NEBRASKA ON SMALL DRAINAGE AREAS, MAGNITUDE AND FREQUENCY

24

‘pueidn Jesu

L'¢  [6SS G'2% 0%0°2 |81 [~~"""""0op~~"|65—€S61| 8°06 8°06 eV yeau) uosdwoyg, youeadq som| 168
‘Yo JPIIH Jeau AJengra}
8°2 [vee €'¢9 L06 0281 [~~~ "°°7 op~~"| 6S—€C6T| 6°CT 6°€1 gV }99a) uosdwoy ], youeaq 1som| €168
*YIoJIpIIH JBOU
'y |LOY ‘62 0L9°1T le°81T |uG6T ‘61 aunf|EG—ES6T| 9°9S 9°9¢ gV yoaa) uosdwoy], ysuedd Isam| 2168
‘YJoJIpITH e
2'¢ |86¢ 1°LY 062°T [g6°¢T 8661 ‘ST "8ny|69—€S6T| ¥ L2 L2 eV 991D uosdwoy], youedq 3som| 1168
€11 [8LC 6°%S 0S1°g 8°93% |066T ‘02 "1deg| 96—8F61| ¥°LS 9%1 €V [~~"777 ulyuedgd je }a99Ja] J9judpn| 01¢8
*uojdutwooig
2'z |00S G 0L 00T°T [59°9 GG6T ‘v ounf| 9G—8F6T| 9°GT 9°GT eV Jeau ¥aad) poomuoljon| z0sg
8°2 [¥69 6°¢€T 026°1 Joc'6 «0S6T ‘0% "1dog|es—8%61 8e1 8¢e1 eV [~~-~---esuodey je yee1p Lexany| 0058
L2 ooz |o'og 082°L 9%z JLe6T ‘91 aunplBG—TG6T
.................. . 18- L9671 ‘22 aunp]66—LY6T €¥¢ €98 9y [~~~~"~ soyedeay je }2a1D APPuN| 0%%9
€'¢ €86 L°86 0£2°c KE&'LT |[166T ‘02 A®IAN|66—-0S61
6661 *oer] yunaig
Enaiaintl ey I A 82> |8%61 “12 2unp| —888T €g €e v Kxxey oaoqe 92D TIOUDIIN| G198
9°L2 |0¥6 00£°7| 006°G%ud L°LZ5 |L¥6T ‘12 2UNL] 8G—LF6T 02 02 9V [~"""""""Tsman) Jesu yoax) AIg| G098
€'y |8LL ey |ove's fe'sT [196T1 ‘18 ARIN| 8S—1G6T
...... cmmmmsmmmmmm ttmmm T €02, WF6T 12 eunf] 86—LY6T LL LL 9V [~777TTTTTTT sTAND e ¥9aJdD X041 00%8
8'2 |1s¢ 6°09 |096°T | 9°6T |2S61 ‘%1 AInr|6S—1S6T| 9°G2 9°62 9y [~"""TT7C STN) Je2U UOKURD MDIG66E8
*ST1}AND Jedu
L'V [¥6S ¥°88 018°2 0'¢z |166T ‘0z AeIN|65—1S6T| 8°1¢ 8'1¢ ov uoLue)) m) IA0qeE HID X0 4| 66€8
9'% |¥S¥ 16T | 080°2 [68°21 [6G6T ‘61T LeW|65—2S6T| 8°€T g8°'¢eT OV [~~"""7sTan)d JO YjJaou Y9au) X0d6°86¢8
...... smom=olmsmsmsl=-so-ket2lp |8G61 ‘02 ATnc *poomAeiy
0°'¢ |291 TL9 |€8Y SO0 § S op~~"| 6S—2G6T|BL" cL” oV Je9Uu AIRINqLI} 991D I91ZeI | L6E8
G'TT |2L6 166 | 002°TT J0€°LG|966T ‘s Anr| 66—2S6T| €11 €11 9V [~ ~~poomAeN JedU N2o4D J91ZeIJ| 96€8
0°L2 |06S°2 2L6 | 000°0Le| $°08s |LF6T ‘T2 2unp| 65—9061 2L 0g1 9V [~ ~-poomAepy aeou yo0u1) Aysnig| G6£8
‘poomAen
0°0T1 |¥98 969 | 099°8 L%t " "TTTTOPT™"T| 6G—CS6T| TEI tAR A Jo isamynos uoLue) UIOUNIH| P6EY
0’y [e0¢g 18T |0Z2'T ¥ LT 9661 ‘S AInr| 66—2S61|HL"9 L9 9V [~~poomLe]y Je9U ucAue) UIOUY[H| Z6€8
8'9 [F1€ 6°6¢ 021°C= J06°6q |1S6T 02 A€ 651661 28 L0% 9V [~7°° POOMARIA & 991D SUIPAIN| 06£8-49
panuluO)—u1SDq 1201y SPSUDY]
Yo Surmn
€€°27 o|(s3o ut m,HM.EUm s3jo | (3933) -ﬂ&woo T80l | eoJe
01 [68'8 Bliod s3p wB1ey ateq spooTy 21801
wnur | pooTy aden umowy -oapAy uorje)s Jurden Jaquuny
-IXewW  [enUUe | 33reyosi( io (saTTw agenbs) pue
jo [ueowx POI3d | gase ageureaq uo13aJ
oTiey [uoTieilg ag81eyosIp pue 25e)S WNWIXBN poota

panuiyuo)—suonis Gubvd jp sabivyssip puv sabvys wnunxoy—"g 3jqo )



25

MAXIMUM KNOWN FLOODS

*UOTSJIBATIP J03 pasnipyg

*umousun afaeyosip pue afers ‘asn ur uayy wnje(q,
LY6T ‘22 2UNP PaIINdO0 UMOUI SPOOTJ 1S53jeads ayj Jo 2UQ, ‘}JIBWPOOTF WO,
*Juewo INSBIW BaJIB-2dOTs UroJy ‘wreadisdn Sa{IW §/g-g 211S 1V *Jajemyoeq Aq pajoazye yead kuﬂzmwm_u
‘ceg1 ‘g "ady jo pooyj £q papasoxd, *yead Teanjeu ajeuwrrxoaddy
‘wnjep pue 23j1s Juasaldg . ‘PaAISSqO WINWIXBA
*SjuapIsaJd [ed0f £g UOIJBWIIOJUT anhm *ajeurrxoaddy
‘UOJIQIY Jedu
1°¢ Jo2s‘1 |9°8¢ 091°¢ 8°12- |2G61 ‘Lg ounf|6G—2S61| 6°18 6718 ev yeaap Apueg 31g 104 ymog| 6688
*uojataen) Jeau
8z |629 2's¢ 0bL‘1 $°975 |2661 ‘#1 AInL|66—2S61| ¥°6% V6V £V H2aa) Lpueg 319 {104 ymog| 8¢g8
........................................... 6S—2S61 ‘jxodusseq Jesu
() 2 FAF5 8¢y |00% 1. | €°LTq|0S6T ‘6 AIML| ‘0S6T| 0°2¢ 0°2¢ v yaoa) Apueg 31g 104 UYIMOS| LESS
*Je3py Jeau
g'e |981 1°6¢€ G6¢ 9G°¢T |LG6T ‘9T "9V |6S—€S61| 2°S1T 2'S1 eV yeaa) Apueg 31g 104 ymos| 9£88
v'1 |88 e ¥1 082°1 9°LT» {2G61 ‘%1 £1nr|66—2561| ¥'68 7°68 €V |~~~ olllAUOJIEg JEBIU }921) [0OUOS L0088
.U.H.W?.H.Gm
v'e |e1e ' 9¢ 018 LI°9T [[T=°77°° Op~~~ |6G—€G6T| O'¥1 01 £V Jeau g Aremqray 32310 100Y28E°L088
2'z |ovY vul 096 ¥L°9T [89671 ‘01 AInr|6S—€G61| 1°6S 1°6G 5 N B pIBAJRH JBIU {231 TOOYOSE”LO8S
*paesgey
9'1T |¥01 g'21 91 $1°21 8661 ‘9 °1daS|66—2S6T| 1°€1 1°¢1 £V Jeau AIenqri} 3}931) [00YdS[I°L088
0’y [¥96 §'86 098¢ [S¥°6 0561 ‘02 "1dag|{gS—8¥6T| 2°6¢€ 2°6¢ g€V (T KLoqury 1B Yoo1) WH| 0268
6'¢ |0gg'c |L°¥S 002°21 [22°¢1 |[0G6T ‘6  AInf|9c—8%61 [¥44 €2t €V [~ TuolIaATy je eau) uosdwoyy,| G168




FLOODS IN NEBRASKA ON SMALL DRAINAGE AREAS, MAGNITUDE AND FREQUENCY

26

‘MT"HNTIZ L

‘g "098 IMN ‘uosIpeiN
$20°1j095‘s [~ " 0S6T ‘g aunp[~-"""""" 4 G°g PV |77 T0ATY UIOUNTH Jeau A1enqri} }991) uotun
‘A 8TH N LI L ¥E T098 Eag
$09 |08z [T - 6661 ‘g "8ny|------- L'y L'y 2V |7 """ IeATYd 21Bld ‘Juowra g IBIU Y93I WITH
"M PT Y
“NGT "L ‘LT "9 EMN ‘431D
68¢ |0T%‘2 [~~~ """ op=--|~"""-=c z°9 2'9 2 20 it op~-- dnor] je 991D 9sI0H peaq
‘M PTCE N ST L
*JI9ATY ‘) "09s tgg ‘£y1p dnorg
G6Z [¥¥6 [ """ PG61 ‘LT dunp] """ 2e (A3 a4 dnor] STPPIIN [1e AIengri}l ¥991) 3S.I0H peaq
utsvq pary v d
‘M 229N 08 L
‘g *098 IMN ‘UpIomMsuty
811 (921 ¥6721 |6661 ‘¢ AML[ 6596671 |LO°T L0°1T ¥V | """ H98aD duog aesu Arejnqriy mea( pues| ££9%
‘M TIZ Y "N 0 "L
‘g *098 3g ‘Uliomsury
'L |09 €6°01 |8¢61 ‘0¢ £LeI|65—8G6T 812 81°¢ PV |7 op~--| Jaesu g Azeinqri} ypoa) auog| zE9¥
"M 22 "HN 0E°L
b CENig) ‘L1 "098 EIMN ‘UlIOMSUTY
G8¢ JosT IT°2T |6GS6T ‘¢ AM[] 65—9GS6T [6€° 6e" A" sutg Juorg Jesu AIeNqriy 291y suog| 1£9¥
‘M 6% "
R CEESe] "N 0£°L°0T "098 EMN
169 |000°z  |.9°81 |es61 ‘82 AInr| 66—€G6T |LO°S L0’€ LY poomuo110D ‘I2YISH JedU NI IqUqed| 29S¥
U1svq Jan1y vAVIqOIN
‘M €SN 1€ "L ‘g "o9s
082 [0s0‘¢ 2P'91 |€661 ‘61 "3ny|66—2G61| 6701 6°01 LYV | 7777 a94ATY 93TUM IHg ‘ua) deau ¥paad deaqg| ge¥b-Vv9
uISDq 4201 YA
orr Surn BOJIE
2 owmmu umowy -o1pky —o03 Lxenqray, UQTFEUTULISSP JoquInN
agaeyosiq Jo (sa1Tr o.rENbS) pue Jo aoeid pue weaaig
POLIST | oy1e adeureaq uoysal
poota

98aeyosIp pue 23e}s WNWIXEN

$s21 40 sa11m 24vmbs Q¢ fo vaiv Bvuvip Bunnqriuos ynm suouwys Guboh wia)-uoys v puv SaNS SNoIU]2s1M 10 SIBIVYISIP Yvad (PHSnU— ¢ 8|0



217

MAXIMUM KNOWN FLOODS

.mﬁmﬁﬂxo.ameﬁ

*sagaurduny jo sdaod £q paustuIng,

ogg‘e

788

616

1444

Sve

€qL
1°9L
1°%8

8°8¢

8¢¢

€1

916

000°e2

002°S1

086°2

000°¢8

08L‘Y

008°2

0552

086°%
00L°9
08s‘¥

0L9°1

000°22

000°S

00£°91

66°1T

8°21

2091

9% L1

-----=--0p---

0561 ‘6 Amnr

6661 ‘61 4Lel
LP61 ‘1g Lunp

LY6T ‘T1g Qunp

GeBT ‘1 ounp

8G6T ¢ "8ny

--===-=-0op~--

8G6T ‘01 Anr

1661 ‘¥1 Lung
1661 ‘¢ 2unp
8G6T ‘0T Anr
9667 ‘g1 "8ny
¥¥61 ‘11 ounr
P%61 ‘81 L=
0¥61 aunp

6G6—2S61

6G61
~¥L81
66—8C61
LVT¥61
‘GeB1

666061

668661

6G6—LG6T

6G—8G6T
‘1661

€6—6061
66—9G61

669661

b o - -

0661
—LL8T

6°9 6°9
LT 2L
L68°9 L6"9
06¢ 86¢
S0t €91
00¢ 009
2's A
g'el1 g'er
¥°01 ¥°01
28°9 28'9
88 88
18 18
1554 154
1°L9 1°L9
SLE G'LE
07291 0°291

eV

£V

9V

9V

9V

LY

cv

(4%

¢V

cv

cv

(4

v

¥V

v

v

“==-==----gp=-~-

*IDATY onrg
81g {104 159M

hp.CERie}
SUIOTPSNL

*I9ATY
uedTiqnday

~3[99d) JUIDIPAIN

*JATY
ueotrqndey

B CER Lo}
POOMUO}}0D)

-------=--0p---

¥901D ITES

- =" jooa) o1dein

--- }93Jay uefor]

‘MZ Y N6 L 9 "09s 19juad
‘MJI0 X JIBOU 23D powreuU[f)

"MEH NG L

‘g1 "o9s N ‘uorioUNC
T00DOIA 3B Y931 powBRUUf)

‘M 82 'YH

N OT "L ‘6 "09s 2N ‘sTND
Jeau AJIeingid} yo091) Xoq

‘M 82 YN 8°L°Ge 098
‘STHINY) JBIU ¥I9Jd) 2UIDIPSIN

‘M B2 YN8 L ‘pg°o9s
‘poomAey JBIU {294 Aysnag

‘M 62 'Y

“N¥ L9 "09s EMN “HOODOIN
JBAU 294D MOITIM Py

UISDY daa1] SPSUpY

"HS "Y "N 9T L ‘Sg puE
07 *09S usamlaq andead Jeau
994D POOMUO0J}0D A0 YIION
"9 Y NOT 'L $¢'29s TMN
‘UTooUTT 18 ¥}99d) 2doTauy
'H9°¥NOT L
‘gg "o9s Eyg ‘uroour]
18 YWLZ 18 {391 adorajuy
om N‘ Q.m A.Z OH -'HL
‘ge *09s EMS ‘urooulg
18 UIgH 1€ 91D odorajuy
"H G YN 0T "L ‘€g "09s tug
‘preaawry JB ¥994D ITPPTA
‘9 Y "N 8°L°€Z 095 IMS
‘onfeadg mofaq youeag IAT[O
*d 9°H "N L°L‘G 098 EMN
‘ongeadg aAoqe yourag SATIQ
CE RN
N 02 "L ‘1g "09S ‘ST[amoH
JedUu ¥aada) dTde\ HI04g I1SBH
‘He'd
"N 62 *I ‘gg "99s ‘TaJneT]
Jeau yoo4) uedor] 21pPIIA
"M T Y N2Z L eE
*098 ‘UOSIPRBIN 1B {294) uotun

86¢€8

GLES

€08

€eo08

08

£'€108

¢108-d9




’fc“uenc FEET PER SECOND

/
IN

DISCHARGE,
n

(24
(o]

n
o

CUBIC FEET PER SECOND
S

1000

DISCHARGE , lNA
o

n

FLOODS IN NEBRASKA ON SMALL DRAINAGE AREAS, MAGNITUDE AND FREQUENCY

I I T TTI i
[ I TTTT 46650:
S
\
Area 1 p©009 *g}?‘? 60109
e
6007, ° ]
— s ]
- \O _l
6089 —
I~ o 6090
£
L | S¢oe0 EXPLANATION  —
/Q/CGO? °
B 08077 6088 Gaging sfation
.
6008, / Miscellaneous site
o)
6087, 8078
086° 008
C L1 L1 { L1 1] L]
| 2 5 10 20 50 100 200 500
T T TTT f T TTTT T I L
8i0s|
EXPLANATION
o]
Gaging station
- )
— Miscellaneous site or shori- —
— term gaging station 30300 o_
8065
]
N 8102 leoac®|
8064.6 8155
- Area 2 > o /
8045
° e
08103 / /
8042
8038° o/ /
— 9054,4* 8039 —
— /y . _
— 8064.2 8032 8043 -
V / ®s044 °
B o2 2037° 2041 8013.2 —
o>
— *q}“ Y ,c/stl)m/ 08034 7
057 8025  Pgo3s
o0
/ «° goi2®
8064z O
%/ 80IS —
Po3sz | | 1 11lo L1 L1 - L 141
.3 0.5 | 2 5 10 20 50 100 200 300

CONTRIBUTING DRAINAGE AREA,IN SQUARE MILES

Figure 7, —Relation of maximum discharge to 10 and 25-year floods, region A, areas 1 and 2,
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Figure 9, —Relation of maximum discharge to 10 and 25~year floods, region A, areas 5 and 6,
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SUMMARY

The accuracy of flood magnitudes for se-
lected recurrence intervals obtained by meth-
ods outlined in this report is contingent upon
the number of stations used, and the length of
each record. When more data are obtained
and, perhaps, improved methods of analysis
are developed, better definition of the flood
regime will be possible,

The curves presented are based on all
available annual peak data through the 1959
water year on uncontrolled and unregulated
streams having 300 square miles or less con-
tributing drainage area,and 5or more years’
record of annual peaks. The regional fre-
quency curves cannot be extrapolated with
confidence beyond 25 years. The drainage
area-mean annual flood curves should not be
extended beyond the limits shown,

The curves presented in this report should
not be used on controlled and regulated
streams,.
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