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FLOOD FREQUENCY ANALYSIS

HOW-TO: Steps in plotting a Gumbel flood-ffequency curve:
Count or calculate the length of record (n, in years).

Determine the rank (r) for each flood of record. Rank in order
from greatest flood (r = 1) to least flood (r = n).

Determine the recurrence interval for all floods with the equation
(n + 1)/r.

Select a vertical axis for plotting discharge on the Gumbel curve.
This takes experience and intuition, as the vertical axis must
allow for the greatest flood of record AND 200 YEAR RECURRENCE
FLOODS, which are usually greater than any flood of record. As a
general rule, a vertical axis in which the greatest flood of record

is 1/2 to 2/3 of the maximum value on the vertical axis will be
adequate.

Plot the individual flood events on the curve.

Fit the curve with a straight line, or 2 or 3 straight line
segments. Line segments should be defined by more than 2 data.
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FIGURE 6.1

Diagram showing the changes in flow velocity with (A) flow depth and (B) flow width.
Resistance to flow along the bed and banks allows the greatest velocities to occur
toward the center of the channel near the water surface.
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FIGURE 6.2

. . Cross-sectional measurements of a stream channel:
subareas of velocity domains. w = width, d = depth, A = area, R = hydraulic radius,
P = distance along wetted perimeter.

Figure 9.2, Nomenclature of channel morphology.
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A . SRS,  Values of Roughness, n
River Description Roughness, n
Ordinary rivers:
clean, straight channel, no riffles or pools 0.030
straight, weedy, boulders 0.035
clean winding channel, pools and riffles 0.040
weedy, winding, deep pools 0.070
Alluvial channels:
vegetated, no brush, grassy 0.030-,035
vegetated, brushy ¢~ 0.050-.10 >
no vegetation
ripples, dunes 0.017-.035
plane bed 0.011-.015
antidunes 0.012-.020
Mountain streams: rocky beds
no vegetation, steep banks
bed of gravel, cobbles, 0.040
bed of cobbles and boulders 0.050

Compiled and sdzpted from Chow (1959 and 1964)

3

G.

Aammmsesi Manning roughness coefficients (n) for different boundary types.

Boundary Manning n (ft1)
Very smooth surfaces such as glass, plastic, or brass 0.010
Very smooth concrete and planed timber 0.011
Smooth concrete 0.012
Ordinary concrete lining 0.013
Good wood ‘ 0.014
Vitrified clay 0.015
N Shot concrete, untroweled, and earth channels in best condition 0.017
T Straight unlined earth canals in good condition 0.020
Rivers and earth canals in falr condition; some growth 0.025
Winding natural streams and canals in poor condition;
considerable moss growth 0.035
Mountalin streams with rocky beds and rivers with variable
sections and some vegetation along banks 0.041-0.050

Source: Handbook of Applied Hydrology, ed. by Ven T. Chow, copyright 1964 McGraw-Hill Publishing Co., Inc.
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