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RAINFALL INTENSITY-DURATION-FREQUENCY CURVES

INTRODUCTION

This paper presents a set of rainfall intensity-
duration curves for durations of 5 minutes to 24
hours, and return periods of 2, 5, 10, 25, 50
and 100 years for each of 203 U. S. Weather
Bureau stations.

Much of the data analysed for these curves is a
by-product of work done on transfer of funds
from the military construction investigational
program of the Corps of Engineers, and Water-
shed Improvement and Flood Prevention pro-
gram of the Soil Conservation Service. The
project was conducted under the supervision of
J. L. Paulhus and Walter T. Wilson, former
and present Chiefs of the Cooperative Studies
Section of the Hydrologic Services Division,
W. E. Hiatt, Chief. David M. Hershfield was
project leader, assisted by N. M. Kauffman,
L. L. Weiss, andA. R. Pagan. Computations
and other work were done by Annie Laurie Criss,
Lillian C. Langdon, Edith E. Marlowe and Bon-
nie R. True, drafting by C. W. Gardner. Max
A.Kohler, A, L. Shands andH.C.S. Thom acted
as consultants.

The data are almost entirely from tipping-bucket
gages, with some data from weighing-record-
ers. Noevaluation was made of gage exposures,
or changes in gage exposure at the stations.
The 60-minute data are not for clock-hour, but
for the 60 consecutive minutes having the maxi-
mum total precipitation each year, and similarly
for other durations. Some of the curves, par-
ticularly for those stations with relatively short
records, have been smoothed slightly.

The curves in the diagrams are spaced ac-
cording to the Fisher-Tippett Type I (Gumbel)
distributionl. For discussion of other distri-
butions, and transformations among them,refer-
ence is made to the bibliography appearing in
a paper by Chow?2.

The curves in this baper are from the annual
series (maximum value for each year) which for

many applications is less appropriate than the

partial-duration series3. The partial-duration
series includes all the high values and recog-

nizes that the second-highest of some year might
exceed the highest of some other year. For the
partial-duration series a distribution could be
fitted and extrapolated, as for the annual series,
but the processing of partial-duration data is
very laborious.

On the basis of a selected sample of 50 precipi-
tation stations, empirical factors have been
found for transforming the annual series to the
partial-duration series. To transform values
from the curves in this paper to corresponding
partial-duration values, multiply them by the
following factors: C

2-year return period, 1.13
5-year return period, 1.04
10-year return period, 1.01

For longer return periods the differences be-
tween the two series are regarded as insignifi-
cant.

When rainfall intensity -frequency dataare need-
ed at a point an appreciable distance from the
nearest long-record station, it is usually better
to use local datathan to interpolate solely among
the sparse first-order stations. Localdata will
usually include a few station-years of recorder
data and some long records of daily data. These
local datacan be exploited by relating the local
short-record rainfall intensity data to the cor-
responding longer record data from nearby
first-order stations, and relating the local val-
ues of daily rainfall to the characteristic inten-
sity-~duration curves of the nearby first-order
stations. These methods are illustrated in
Weather Bureau Technical Paper No. 24, Parts
1 and II of which cover the United States from
Denver west4,5,

Comparison of data from Technical Paper No.
94 with data in this paper will show differences
in most instancesbecause the data in Technical
Paper No. 24 are based on the partial-duration
series, with the results subjected to consider-
able areal generalization and smoothing of the
relationships. '
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