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FACTORS FOR CONVERTING INCH~POUND UNITS TO INTERNATIONAL SYSTEM (S1) OF
METRIC UNITS

The analyses and compilations in this report were made with inch-
pound units of measurement, To convert inch-pound units to metric units,
the following conversion factors should be used:

Multiply inch-pound units By To obtain ST units
foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (miz) 2.590 square kilometer (kmz)
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FLOOD BEPTH-FREQUENCY RELATIONS FOR LOUISTANA

By Alfred S. Lowe

ABSTRACT

A study was made to define flood-prone areas by estimating the depth
of floods on streams having recurrence intervals of 25, 50, and 100 years.
Drainage-area size is the only independent variable required for estimat-
ing flood depth for natural streams in Louisiana. The average standard
error of estimate for the three equations developed in the study is about
30 percent.

INTROMUCTION

The 89th Congress {1966), in House Document 465, provided for prep-
aration of flood-prone area maps to assist in minimizing flood losses by
identifying areas of potential hazard,

This study was made in an effort to define flood-prone areas by es-
timating flood depths of streams at ungaged sites for the 25-, 50-, and
100-year-frequency floods. Flood depths determined at various locations
along a stream enable the development of a stream profile showing f{lood
elevations for a selected recurrence interval. The approximate boundaries
of the 25-, 50-, and 100-year floods can then be delineated on topographic
maps.

The relation between flood depth and frequency for Louisiana can be
estimated for ungaged sites on streams draining areas of as much as 3,000
mi? through the use of equations developed in this study. ¥Flood depths
from 191 stations throughout the State (pl. 1) were determined and werc
related to basin parameters by regression techniques. The analysis indi-
cated that only one independent parameter was significant for this study,
the drainage-area size,



e

This report should prove useful to individuals, governmental agen-
cies, and others responsible for land-use development, flood-plain zoning,
and flood insurance studies,

Much of the analysis for this report was done as part of the national
program of flood-plain mapping administered under the flood-prone area-
mapping program sponscred by the U.S. Department of Housing and Urban De-
velopment, The methods described are used by the U.S. Geological Survey
to delineate flood-prone maps in Louisiana, For streams where data are
available, the methods are used to supplement the data. For streams where
data are not available, methods outlined in this report provide the only
means for constructing the profiles used for delineation of flood-prone
area maps,

This report was prepared by the U.S. Geological Survey as part of the

program of water-resources studies in cooperation with the Louisiana De-
partment of Transportation and Development, Qffice of Public Works,

Basin and Flood Parameters

The two parameters used in this report are defined as follows:

(1) Drainage area (A).--The contributing drainage area of the
basin, in square miles.

(2) Flood depth (dx).--Flood depth in this report is the dif-
ference, in feet, between the flood elevation for a de-
fined frequency and the streambed elevation at the same
location as derived from a topographic contour map.

RELATICON QF FLOOD DEPTH TO BASIN PARAMETERS

Standard linear regression techniques were used . to determine the
relation of basin parameters to flood depths for selected recurrence
intervals.

The model used in the regression analysis is of the form
dx=aAb,

where dy=flood depth, in feet, for recurrence interval x;
a=regression constant;
b=regression coefficient; and
A=drainage area as previously defined.

One equation was developed for each of the three recurrence intervals
of 25, 50, and 100 years. The equations apply statewide for the range of
drainage areas from 1.0 to 3,000 miZ, Tests were made to see if the rela-
tions varied regionally or with basin size, but no significant trends
could be detected.



The equations derived from the regression analysis for the three
frequencies are:

dog=7.0540. 153 (1)
dgg=7. 4340 154 (2)

and
d1o0=7. 7640155 (3)

The above equations are based on inch-pound units of measurs ois and
will not give correct answers if metric units are used in the § -c.ulas.
To convert results, in feet, to metric equivalents, multiply the answer by
0.3048.

The following types of stations and criteria were used to select the
flood-depth data for use in the regression.

A, Flood depths for the 25-, 50-, and 100-year frequencies were
computed for the following types of stations:

(1) Continuous-gaging stations.-~Stations where continuous
records of stage (dncluding peak discharge) are col-
lected and discharge is computed.

{2) Crest-stage stations.--Stations where peak stage and
peak discharge records are collected.

{3) DBridge-site data.--From bridge-site reports, special
reports in which all avaiiable information and hy-
drologic technigues are used to define stage-discharge
and frequency relations at various bridge locations.

B. Criteria for selecting data:

(1) Stations having drainage areas of less than 3,000 mi?
were used.

(2} Only continuous-gaging stations and crest-stage sta-
tions with more than 10 years of record were used,

(3) All flood-frequency curves derived by the log-Pearson
type IIT method weve adjusted using the skew coef-
ficients recommended by the U.S. Water Resources
Council (1976).

{4y The aliuvial areas of the Ouachita and Mississippi
Rivers and the ccastal marvshes were not included in
this study, and f£lood depths for these aveas should
not be estimated using relations presented In this
study,



ACCURACY

To appraise the accuracy of the regression equation, the standard
orror of estimate was computed. Standard error of estimate is a measure
of how well the flood depths estimated by regression equations approxi-
mate observed depths. For this report the standard error of estimate
was calculated in logarithmic units and then converted to a percentage
for convenience, For this study the average standard error of estimate
for fiood depths was 30 percent for 50- and 100-year floods and 31 percent
for the 25-vear flood.

Table 1 shows the station-data flood depths and the ratio of the
station flood depths to the equation flood depths for 191 stations., The
ratio values multiplied by the equation flood depths equal the station-
data flood depths. The ratio values were plotted on a State map to de-
termine if any regional trends existed, but no trends were evident.

EXAMPLE

The following procedure illustrates the use of the equations., Assume
that an estimate of the elevation of a 50-year flood is desired for a site
on a stream draining 100 miZ,

Step l.--Determine the streambed elevation at the site by inter-
polating between contours shown on a topographic map.

Step 2.--Determine the drainage area for the site. ‘

Step 3.--Determine the flood depth (dsg) from equation Z.

Step 4.--Add the flood depth (dsp) to the streambed elevation
obtained from step 1. This is an estimate of the
elevation for the 50-year flood at the site.

To develop a 50-year flood profile on a stream, use the following
procedure:

Step A.--Develop a streambed profile of the stream.

Step B,--Compute the 50-year flood elevations for a number of
locations along the stream length using steps 1-4,
above,

Step C.--Plot these 50-year elevations and draw a smooth curve
using the streambed profile to shape the 50-year
flood profile.

The drainage area of most streams in Louisiana can be determined
from the report 'Drainage Area of Louisiana Streams" (Sloss, 1971).

i~



LIMITATIONS

The following limitations should be considered when using the re-
gression equations presented in this report:

1. The equations were determined from data for stream sSites
that were some distance upstream from a confluence;
consequently, the equations should not be used to esti-
mate flood depths for sites at or near the confluence
of streams.

2. The equations should not be used for sites where dams,
flood-detention structures, and other manmade works
will have a significant effect on flood depths. TFor
improved channels, flood depth should be computed
using open-channel hydraulic formulas.

3. The user is cautioned that the magnitude of the error
of the flood depth obtained from the equations in this
report may be large because of the range in topography
and soils in the State. HNormally a regional analysis
is made to determine if there is any regional variation
in the accuracy of the equations. The anaiysis fox
this study consisted of plotting the ratios of the ac-
tual depth to the ecquation depth on a map and search-
ing for regional trends, No definite regional trends
were observed, and boundaries related to topographic
or scil variations could not be determined. However,
the user is encouraged to plot the adjacent ratio
values for all streams that are being studied to de-
termine any local trends, 1If the ratio values indi-
cate a local trend for part of a stream system Or a
stream reach, then applying an average ratio value to
the equation depth is encouraged.

4. The equations should not be used for urban areas where a
significant percentage {greater than 15 percent) of the
basin is impervious (paved) or served by storm Sewers.
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EXPLANATION

<??492 ,g

&73702 Station used in report, Number is
downstream order number

BER Indicates unnumbered sites from
bridge-site reports
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PLATE 1. MAP SHOWING LOCATION OF STATIONS IN LOUISIANA USED I TH&S REPORTY.




