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Rainfall Intensity- Frequency Regime
Part 2: Southeastern United States

Rainfall intensity- duration - area-frequency regime, with other storm

characteristics, for durations of 20 minutes to 24 hours, area from point

to 400 square miles, frequencies for return periods from1 to 100 years,

for that part of the United States bounded by longitudes 80°W and 90°W, -
south of latitude 35°N.

INTRODUCTION

1. Authority. This reportis the second of a series being prepared on aregional basis
for the Soil Conservation Service, Department of Agriculture, to provide material for use in de-
veloping planning and design criteria for the Watershed Protection and Flood Prevention program
(P. L. 566). Part1l [1] covered the region bounded by longitudes 80°W and 90 °W and latitudes
35°N and 40°N.

2. Background. Heretofore, economic and engineering design requiring rainfall in-
tensity-frequency analysis has been based largely on ""Rainfall Intensity-Frequency Data" [ﬂ,
by David L. Yarnell, which was first printed about 20 years ago. Since that time, besides the
additional years of record, the number of recording gages has increased fifteen-fold, and ways
have been found for effective use of data from cooperative observers who make observations of
daily rainfall, It is, therefore, appropriate now to use maps with a more refined scale, por-
traying more regional variation than was possible 20 years ago. Instead of burdening the report
with many maps, it has seemed expedient to use a small number of maps for significant durations
and return periods, and to use diagrams with continuous variables for generalizing and interpo-
lating among these few maps.

3. Scope. The point-rainfall analysis is based largely on routine application of the
theory of extreme values, with empirical transformation to include consideration of the high
values that are excluded from the annual series. Analysis of areal rainfall is a relatively new
feature in frequency analysis and is based on the few dense networks that have several years of
record and meet other important requirements. Consideration of additional storm characteris-
tics includes portrayal of the seasonal variation in the intensity-frequency regime, the time
distribution of 1- and 7-day rainfalls, discussion of various types of duration-depth curves,
average area-depth relationships and a comparison of some of these characteristics for tropical
and non-tropical storms. A measure of the quality of each statistic presented in the paper is
given in the form of a dispersion factor or the basic data are shown in graphs or tables.

4, Separation of "Analysis" and "Applications'’. For convenience in practical appli-
cation of the results of the work reported in this Technical Paper it is divided into two major
sections. The first section, entitled "Analysis", describes what was done with the data, gives
reasons for the way some things were done, and evaluates the results. The second section,
entitled "Applications", gives step-by-step examples for use of the diagrams and maps in solving
certain types of hydrologic problems.

5. Relation to Part 1. The general techniques in this Technical Paper are identical
to those used inPart 1. Discussions of certain subjects have been abridged or omitted entirely,
either because they are of secondary interest or because they are covered adequately in Part 1.
For example, the discussion on sampling, analysis, limitations, and reasoning of the area-depth
relationship has been reduced substantially. On frequency and duration analysis, 100, only brief
discussions are presented on methods of construction and degree of reliability. New material
includes a comparison of tropical and non-tropical storm characteristics and a 7-day time dis-
tribution relationship.

6. Acknowledgments. This investigation was directed by David M. Hershfield, pro-
ject leader, in the Cooperative Studies Section (Walter T. Wilson, Chief) of Hydrologic Services
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Division (William E. Hiatt, Chief). Technical assistance was furnished by Leonard L, Weiss;
collection and processing of data were performed by ‘Wayne H. Bartlett, Normalee S. Foat,
Robert B. Holleman, Elizabeth C. I'Anson, John W. Keefer, Smith P. Kerr III, Lillian L. Lang-
don, E. Eloise Marlowe, William E. Miller, Samuel Otlin, Hardy J. Owens, Jr., and John G.
Wangler, Jr.; typing was by Pauline J. Fagan, Robert B. Holleman, and Smith P. Kerr III, and
drafting by Vivian M. Campbell and Caroll W. Gardner. Coordination with the Soil Conservation
Service, Department of Agriculture, was maintained through Harold O. Ogrosky, Staff Hydrolo-
gist of the Engineering Division. Max A. Kohler, Chief Research Hydrologist, and A. L. Shands,

Assistant Chief, Hydrologic Services Division, acted as consultants. Lillian K. Rubin of the

Hydrometeorological Section edited the text.
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SECTION I.- ANALYSIS

Climate

7. General. The climate in the region covered in this study varies from temperate
humid in the north to subtropical in southern Florida. Abundant precipitation, varying from
about 50 inches annually in the north to 60 inches along the Gulf coast of Alabama, is distributed
rather uniformly throughout the year. Southern Florida is within the belt of the northeast trade

*winds in the summer which results in a June precipitation peak; the months of September and

October bring another and larger peak caused partly by hurricanes. The annual rainfall de-
creases south of Miami to a minimum of 38 inches at Key West.

-

8. Because of the heat, water vapor, and proximity to eastward moving frontal sys-
tems, this region experiences from 50 thunderstorms in northern Alabama to more than 90 per
year in northwest Florida with the peak months being June and July. Thunderstorms during the
summer months, when cyclonic movement is weak, frequently result in locally heavy downpours.
Most of the extreme summer rainfall values come from thunderstorms although some of this
summer rainfall is from tropical storms.

9. Tropical storms. In late summer and autumn Caribbean and Atlantic hurricanes
occasionally travel in or near the area, bringing gales and heavy rain. Rainfalls near the cen-
ters of tropical cyclones are frequently heavy and falls exceeding 20 inches in 24 consecutive
hours are not uncommon. - These rainfalls result from one of the following three tropical storm
situations: (1) slow-moving hurricanes paralleling the coast, (2) storms that stagnate after cross-
ing the coast, and (3) storms that cross the coast and move into an extratropical trough. The
storm of September 20, 1926, is an example of the firstsituation. A large partof the 18, 5inches
recorded during a 48-hour period at Bay Minette, Ala., fell as pre-hurricane rainfall. The
second situation is illustrated by the storm of August 7, 1940, when a maximum center of 37.5
inches of rainfall was recorded at Miller Island, La., during an 84-hour period. Heavy rains
continued during the post-hurricane period as the storm stagnated in Louisiana. An example of
the third situation is the storm of August 28, 1911, which produced two precipitation centers;
one of 19.1 inches in 24 hours at St. George, Fla., and another of 14 inches in south-central
Georgia.  This storm was associated with extratropical systems to the north and west of thé
hurricane.

10. Not all large 24-hour rainfalls are necessarily associated with tropical distur-
bances. For example, the 20 inches recorded at Elba, Ala., on March 15, 1929, was associated
with a frontal situation; about 21 inches was recorded in the vicinity of West Palm Beach, Fla.,

- on January 21-22, 1957, as a result of local thunderstorm activity that persisted within a small

geographical area for about a day.

Point Rainfall

Basic data

11, . Station data. The sources of data used in this study are indicated in table 1-1,
In order to generalize, and to insure proper relationships, it was necessary to examine data
from outside the region of interest, Table 1-1 lists 200 first-order stations, 17 of which are in
thisregion. Long recordswere analyzed from 148 stations to define the frequency relationships,
and relatively short portions of the record from about 720 additional stations were analyzed to
define the regional pattern.

12. Station exposures. In refined analysis of mean annual and mean seasonal rainfall
data it is necessary to evaluate station exposures by methods such as double-mass curve analy-
sis. ‘Such methods do not apply to extreme values. Except for some subjective selection (par-

-ticularly for longer records) of stations that have had consistent exposures, no attempt has been

made to adjust rainfall values to a standard exposure. The effects of varying exposure are im-
plicitly included in the areal sampling error and are averaged out, if not evaluated, in the pro-
cess of smoothing the isopluvial lines.

13. Time increments. Some of the hourly data are clock-hour and some are maxi-
mum consecutive 60-minute data; correspondingly, some of the 24-hour data are for the maxi-

459250 O -58 -2 g 3
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mum consecutive 1440 minute data, whereas others are for a calendar day. Examination of
sufficient data has resulted in reliable empirical conversion factors so that the results refer to
. maximum consecutive n-minute data for all durations.

14. Rain or snow. The term precipitation has been used in reference to the 24-hour
data because snow as well as rain is included in some of the smaller 24-hour amounts. This is
particularly true for high-elevation stations in northern Georgia. Comparison of arrays of all
ranking precipitation events with those known to have only rain has shown trivial differences in
the frequency relations for several high-elevation stations tested. The heavier (rarer-frequency)
24-hour precipitation and all short-duration precipitation, is composed entirely of rain.

Table 1-1

SOURCES OF POINT RAINFALL ADATA

Duration No. of Stations Av. Length Source *
of Rec. (yrs)
20-min to 24-hr 200 first-order 40 3, 4, and 5
(recording)

hourly 196 recording 12 6, 7, and 8
6-hour ' 196 recording 12 6, 7, and 8
daily 196 recording 12 8, 7, and 8
daily 524 non-recording 12 6 and 9
daily 148 non-recording | 53 " 6and9

* These numbers indicate references listed on page 31.

Duration analysis

15, Durationinterpolation diagrams. A generalized durationrelationshipis portrayed
in the diagrams. of figure 1-1 in which the rainfall rate or depth can be computed for any dura-
tion, from 20 minutes to 24 hours, provided the values for 1, 6, and 24 hours for a particular
return period are given. This convenient generalization was obtained empirically from data
from 200 first-order Weather Bureau stations and is the same relation shown as diagrams A and
B of figure 1-1 of Weather Bureau Technical Paper No. 29, Part 1. For example, the 30-minute
intensity or 3-hour rainfall depth may be obtained if the 1~hour and 6-hour depths are given, and
the 12-hour depth is a simple function of the 6-hour and 24-hour depths. The values are obtained
merely by laying a straightedge across the two given values (1 and 6, or 6 and 24 hours) and
reading the value for the desired duration. No regional variation is evident in this duration-
depth or duration-intensity relationship.

16. The 1-, 6-, and 24-hour values for use in figure 1-1 are obtained from isopluvial _
maps which will be described later. Two large working copies (figure 2-1) containing diagrams
and instructions with examples (table 2-1) for obtaining the desired depth-area-duration-fre-
quency values are furnished in the pocket inside the back cover of this paper.

Frequency analysis

17. Return—peribd interpolation diagram. Extreme values of rainfall depth or intén-
sity form a frequency distribution which may be defined in terms of its moments. Investigations
of hundreds of rainfall distributions have confirmed the view of most authorities that the record

Qs
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Figure 1-1

length (rarely more than 50 years)is too short to measure beyond the first and second moments.

The distribution must therefore be regarded as a function of the first two moments. The 2-year

value is a measure of the first moment - the central tendency of the distribution. The relation-

ship of the 2-year to the 100-year value is a measure of the second moment ~ the dispersion of

the distribution. Figure 1-2 illustrates the use of these two parameters, 2-year and 100-year
~rainfall, for estimating values for other return periods.

18, Two types of series. This discussion requires consideration of two methods of
-selecting and analyzing intense rainfall data. One method, using the partial-duration series
includes all the high values. The other uses the annual series which consists only of the highest
value for each year. The highest value of record, of course, is the top value of each series,
but at lower frequency levels (shorter return periods) the two series diverge. The partial-dura-
tion series, having the highest values regardless of the year in which they occur, recognizes ‘,
that the second highest of some year ordinarily exceeds the highest of some other year. The ?
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processing of partial-duration data is very laborious, and there is no theoreticai basis for ex-
trapolating it beyond the length of record, or even for good definition beyond about the 10-year
return period, ~where there are only 40 or so years of record.

19, Construction of diagram. The return-period diagram of figure 1-2 is based on
data from the long-record Weather Bureau stations and is identical with the return-period dia-
gram in Technical Paper No. 29, Part 1. The shape of the diagram — that is, the spacing of
the ordinates — is partly empirical and partly theoretical. From one to 10 years it is entirely
empirical, based on free-hand curves drawn through plottings of partial-duration series data.

' For the 20-year and longer return periods, reliance was placed on Gumbel [10] analysis of

annual series data. The transition was smoothed subjectively between 10~ and 20-year return
periods. If values between 2 and 100 years are taken from the return-period diagram of figure

"~ 1-2, then converted to annual-series values and plotted on either Gumbel or log-normal paper

the points will very nearly define a straight line.

v 20. Conversion iactors for two series. Table 1-2, based on a sample of nearly 50
widely scattered U. S. stations, gives the empirical factors for converting the partial-duration
series to the annual series.

Table 1-2

EMPIRICAL FACTORS
FOR CONVERTING PARTIAL -DURATION SERIES TO ANNUAL SERIES

Return Period Conversion Factor
2-year 0.88
5-year 0.96

10-year 0.99

For example, if the 2-, 5-, and 10-year partial-duration series values estimated from the re-
turn-period diagram are -3.00, 3.75, and 4,2l inches, respectively, the annual series values

~ are 2.64, 3,60, and 4.17 inches after multiplying by the conversion factors in table 1-2.

21, Use of diagram. The two intercepts needed for the frequency relation in the
diagram of figure 1-2 are the 2-year values obtained from the 2-year maps and the 100-year
values obtained by multiplying the 2-year values by those given on the 100-year to 2-year ratio
maps. Thus, given the rainfall values for both 2- and 100-year return periods, values for other
return periods are functionally related and may be determined from the frequency diagram which
is entered with the 2- and 100-year values. The 100-year values for the first-order stations
were taken from Gumbel analysis of the annual series.

22, General applicability of diagram. - The frequency diagram is independent of the
units used as long as the same units (inches, tenths of inches, etc.) are used for any given prob-
lem. Tests have shown that within the range of the data and the purpose of this paper, the dia-
gram is also independent of duration. In other words, for one hour, or 24 hours, or any other
duration within the scope of this report, the 2-year and 100-year values define the values for
other return periods in a consistent manner. Studies have disclesed no regional pattern that
would improve the diagram of figure 1-2 which thus far appears to have application over the
entire region of interest and perhaps the entire United States.

23. .The use of short-record data in{roduces the question of possible secular trend

and biased sample. Routine tests with data of different periods of record showed no significant

trend, indicating that the direct use of the relatively recent short-record data was legitimate.

Isopluvial maps

24, General. For generalization over the region of interest, three maps have been
prepared which show rainfall depths for one, 6, and 24 hours for return periods of 2 years.
Three additional maps show the ratio of 100-year to 2-year rainfall for the same durations.




This set of six maps appears as figures 2-2 to 2-7 in Section Il of this report. For interpolation
among the durations given on these maps, and for return periods other than 2 years, the dia-
grams of figures 1-1 and 1-2 are used. In general, the isopluvials were drawn in a straightfor-
ward and fairly objective manner. The 2-year 24-hour map is based on about 900 stations.
While the 2-year value is well defined even by short records, there was a tendency in drawing
the isopluvial lines to give more weight to the longer-record data. - The 2-year 1-hour and2-year
6-hour maps are each based on more than 200 stations. Experience in situations where it has
been necessary to estimate short-duration data from daily observations has demonstrated that
the ratio of 1-hour or 6-hour values to corresponding 24-hour values for the same return period

does not vary greatly over a smallregion. This knowledge servedas a useful guide in smoothing

the 1-hour and 6-hour isopluvials.

25. Reason for ratio maps. The decision to use maps of the ratio of the 100-year to
2-year values, instead of 100-year maps, was based largely on the fact that the ratio produces
a flatter map and greatly reduces errors that might arise from the practical limitations of cor-
rect registration in the printing process and of interpolation in using the maps. If 100~year (or
even 10-year) maps had been used, ratio maps would have been required for one of the consis-
tency tests while preparing this paper. One of the reasons for using the 100-year instead of
10-year or other short return-period ratios was to make the use of the frequency diagram less
subject to error. Although the ratio maps require an additional multiplying operation; actual
tests with alternate methods established the superiority of the ratio maps.

Reliability of results

26, The reliability of results is influenced by sampling error both in time and space
and by the manner in which the maps were constructed. Sampling error in space is a result of
the chance occurrence of a storm at one station but not at a nearby station. Similarly, samp-
ling error in time is a product of storms occurring during a short period, but not according to
their average regime. A short period of record may include some non-representative large
storms or may miss some important storms that occurred before. or after the period of record
at a given station. In evaluating the effects of areal and time sampling errors, it is pertinent
to look for and to evaluate bias and dispersion. This is discussed in the two following para-
graphs.

27. Areal sampling error. In developing the area-depth relations, which will be de-
scribed later, it was necessary to examine data from several dense networks. Some of these
dense networks were from regions where there could be no conceivable effect of physiography
on the rainfall regime. Examination of some of these data showed, for example, that the stand-
ard deviation of point rainfall for the 2-year return period for a flat area of 300 square miles
is about 20% of the mean value. With no assignable causes for this dispersion it must be re-
garded as a residual error in sampling the relatively small amount of extreme-~value data avail-
able for each station.

28. -~ Sampling error in time. Daily data from 158 long-record stations were analyzed
for 10- and 45-year records to determine the reliability or level of confidence that should be
placed on the results from the short-record data. No bias was found. The average differences,
without regard to sign, in the results for selected return periods are given in table 1-3,

Table 1-3

AVERAGE DIFFERENCE OF VARIOUS RETURN-PERIOD AMOUNTS
FOR 10- AND 45-YEAR RECORDS

Return Period (yrs) 2 5 10 25 50 100
Average Difference (%) 9 12 15 17 19 20
29. Smoothing of isopluvial lines. The reliability of the isopluvial maps is deter-

mined partly by the manner in which they are constructed and partly by any limitations in their




use. The manner of construction involves the question of how much to smooth the data, and an
understanding of the problem of data smoothing is necessary to the most effective use of the

- maps. The drawing of isopluvial lines through a field of data is analogous in some important

respects to drawing regression lines through the data of a scatter diagram. Just as isolines
can be drawn so as to fit every point on the map, an irregular regression line can be drawn to
pass through every point; but the complicated pattern in each case would be unrealistic in most
instances. In each case the correlation coefficient could be made 1.00, but too many degrees
of freedom would be sacrificed. The maps were deliberately drawn so that the standard error
of estimate (the inherent error of interpolation) was commensurate with the sampling and other

" error in the data and methods of analysis. While this smoothing of the map was necessarily a

subjective process, criteria included consistent limitations on spacing and curvature of iso-

pleths.

30. Evaluation. In general, the standard error of estimate ranges from a minimum
of about 20%, where a point value can be used directly as taken from a ''flat" part of one of the
2-year maps, to at least 50%, where a 100-year value of short-duration rainfall must be esti-
mated for an appreciable area in a more rugged portion of the region. Even though the confi-
dence band is wide, some significant variation in the 2-year values has undoubtedly been masked
as a result of smoothing, as in mountainous areas where large local variations have been ob-
scured. For.example, Dahlonega and Clermont 3SW, in northern Georgia are about 15 miles
apart at elevations of 1519 and 1100 feet, respectively, yet their 2-year 24-hour values of 4.17
and 3. 34 inches have been practically merged through smoothing. This problem is d1scussed
in paragraphs 71, 72, and 73.

31. Comparison with Yarnell's maps. Differences between the isopluvial maps of
figures 2-2 to 2-7 and earlier maps, such as Yarnell's, come from several sources. The.maps
in this paper arebased onlonger records and a vastly greater number of stations. Values shown
on the maps of this paper are adjusted to partial-duration series and are for maximum n-min-
utes—that is, the 24-hour values are the maximum for any successive 1440 minutes, not acal-
endar day. For example, rainfall values for the 2-year return period for partial-duration ser-
ies and maximum 1440 minutes are about 30% greater than for annual series and calendar day.

32. Tables of station data. In order to make unsmoothed data available to the user,
all the observed 2-year 1-, 6-, and 24-hour values are given in table 2-2, ' The 100-year values
for long-record first-order and cooperative observer data-are presented in table 2-3. The sta-
tion names and locations shown in these two tables are those listed in the climatological publi-
cations for the latest year of record used in this study.

Areal Rainfall

Basic data

33. Having made a survey of all available dense networks, 20 were selected for study
on the basis of the criteria cited in Technical Paper No. 29, Part 1. ' The location, number of
gages, and length of record for the networks used in this study are shown in figure 1-3 and table

1-4,

Area-depth relationships

34, Determining average depth. The estimation of areal rainfall with sufficient vol-
ume of data to derive general regional duration and frequency relationships could become too
laborious to serve as a basis for economical design. With limited precedent for this work, it

.was necessary to test methods for processing the data. It was found that the drawing of isohyets

had no practical advantage over the faster and more objective method of taking the arithmetic
mean of a sufficient number of station values to estimate areal depth. Where the stations are
anywhere near uniformly spaced there is little question that the mean of the stations is as good
as the average of an isohyetal map, and in our selection of station networks for defining area-
depth relationships, this was one of the criteria. Limited tests show remarkably little differ-
ence between reasonable isohyetal averages and means of station data—regardless of the number
of stations. It must be remembered that for these computations there are no adjoining data
close enough for use in defining the isohyetal patterns outside the small areas concerned.

Abrasbaios e
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Figure 1-3

35. Shape factor. No attempt was made to evaluate effects of shape of area, though
it can be said that there was no apparent difference among the areas studied; these varied in
shape from essentially square to twice as long as wide. There were too few dense networks to
evaluate the effects of orientation of the axis of a long drainage area. :

36. * Areal variation of storm rainfall. Ideally the study of areal rainfall patterns for
given periods would show two things. One would be the degree of variability: some measure of
the extreme range of rainfall depth from place to place within the given area and period. The
other would be some indication of where the high and low centers are, - To date, the study of this
aspect of storm characteristics has been rather limited. Except in regions-of rugged terrain it
is believed that the location of high and low centers of rainfall over small areas and short dura-
tions is random. Accordingly, it may suffice for the present {0 express merely the degree of
variability. A convenient measure of variability is the standard deviation. For plains areas of
200 or 300 square miles the standard deviation of hourly rainfall is about40% of the mean depth,
and for 24-hour rainfall the standard deviation is about 20% of the mean depth.. The variability
for rugged areas is greater than for plains areas—the more rugged the more variable. In a 200
square mile area in the vicinity of Asheville, N. C., the standard deviatien was about twice the
values given above for hourly and 24-hour rainfall.

Computations +

37. Area-depth computations. As a practical device for saving labor, the data and
curves shown in figure 1-4, for the relationship of depth to area for 1- and 24-hour durations,
are for the mean of the annual series, which is the 2. 3-year return period rather than the 2.0~
year return period. The 2.0-year value is almost exactly 6% less than the series mean value,
The ordinate of the lower curve of figure 1-4 is conveniently expressed as a fraction whose
numerator is, for instance, the 2-year 24-hour rainfall over an area, and whose denominator

10
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Table 1-4

DENSE NETWORK DATA

Dense Total Total No. No. of Length of Record
Network  Area  of Gages Sub-Networks (yrs)
A 310 13 8 9
B 90 9 6 15
C 150 6 3 15
D 300 5 2 14
E 400 4 0 11
F 200 5 1 7
G 300 5 2 14
H 400 ki 0 5
I 400 4 0 15
J 300 7 0 9
K 300 4 0 11
L 200 4 0 10
M 150 5 0 10
N 400 4 0 12
P 400 4 0 6
Q 400 5 0 6
R 400 5 0 13
S 100 5 0 7
T 300 4 0 16
U 100 4 0 12
Total 22

is the average of the 2-year 24-hour value for points in the area, The numerator is obtained
from an annual series of values, each of which is the maximum average depth for a given area
during the year-—the times of beginning and ending of the 24-hour duration, for example, being
the same for each station in the area. The denominator is the mean of the individual station
values—each being the 2-year 24-hour rainfall obtained from the annual series of point values
without regard to when the 24-hour period occurs among the stations. The element of simulta-
neity in the numerator restricts the magnitude of the areal depths to values equal to or less than
the average of the point rainfall depths.

38. Simplified case of areal-depth relation computation. Table 1-5 illustrates, by
an oversimplified hypothetical example, the method of obtaining the maximum annual values of
individual stations, and of the areal, or simultaneous combined-station means. In this example,
there are three. stations, A, B, and C in the network, and there are only five days of rainin
this hypothetical year. These five days of rain are designated by dates, from 1 to 5. '

39. Determination of area of network. It is fairly easy to determine the area for a
watershed and estimate the average depth of rainfall over it from a dense network of gages. It
is not so easy, however, to start with a dense network of gages and say to what size or shape of
area the mean depth applies. The area "covered' by n gages was taken to be about equal ton
circles having diameters equal to the average station spacing. The total areas for most of the

) dense networks studied were rounded off to the nearest hundred square miles. Most of the area-

depth curves are so flat and the scatter of points is so great, as shown in figure 1-4, that pre-
cise determination of area would not be worth the effort.

40, The denser networks were subdivided to provide additional points as an aidin
defining the position of the curves for the smaller areas. The 1-and 24-hour curves were fitted
by eye and represent a compromise between optimum fit for the larger areas and a well estab-
lished feature of storm rainfall: the average intensity over an area in relation to the maximum
point rainfall in that area is some inverse function of the size of that area. These curves are
identical to those in Part 1.

459250 O ~58 =3 11




RATIO OF MEAN MAXIMUM ANNUAL AREAL DEPTH

TO MEAN MAXIMUM ANNUAL POINT RAINFALL
(PRECIPITATION) FOR VARIOUS SIZE AREAS
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Generalization
41, "~ -No regional relationship. The large scatter in figure 1-4 exhibits no systematic

regional pattern even with the additional networks studied since the preparation of Technical
Paper No. 29, Part 1.

42, Duration as a major parameter. From detailed studies of the 20 dense networks
and from tests performed on others, it was found that the area-depth relationship varies with
duration, as shown in figure 1-4. The 1- and 24-hour curves of figure 1-5 are identical to those
in figure 1-4. The 30-minute curve is based on short-record data from the Muskingum, Ohio
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Date

5

maximum

Table 1-5
EXAMPLE OF "AREA/POINT RATIO COMPUTATION

_ Station

A B C

6 4
5 6 7
4 8 3
5 4 3
9 1
9 8 7

Maximum areal value is 6

The mean of the individual station maxima is 8:

The area-point ratio is then 6 + 8, or 0.75.

- PERCENT OF POINT RAINFALL,

FOR GIVEN AREA

Areal value
(equals the 3-station mean)

4
6

3}

[-- I I

the meanof 9, 8 and 7.

AREA-DEPTH CURVES
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Figure 1-5
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network [1‘1] . The points for defining the 3- and 6-hour curves were interpolated between the

1- and 24-hour curves. It may be observed that the curves in figure 1-4 pass below most of the

plotted points and possibly should be slightly higher. However it is difficult to say what weight

each point should have—perhaps stations L, S, and T should have no greater combined weight

than, say, station K, in expressing geographic and other parameters. Until further study iden-

tifies and evaluates some additional parameter that would reduce the scatter of these points,
there seems to be no justification for making slight adjustments of theselines. There is a slight

but not very well defined tendency toward lower ratios for 1l-hour rainfall in regions of high
thunderstorm incidence. However there is not enough reliable data available to warrant rede--
fining the curves. '

43, Depth or return period not a parameter. None of the dense networks has suffi-
cient length of record to evaluate the effect of magnitude (or return period) on the area-depth
relationship. An approach to this problem included examination of published area-depth curves.
from ""Storm Rainfall" [12] . These curves required transformation to make them comparable
with curves such as those of figure 1-5. The data for '"Storm Rainfall" is storm centered,
whereas the networks used in this paper are geographically fixed. '"Storm Rainfall" data rep-
resents profiles of discrete storms, whereas the dense network data are statistical averages in
which the point values very seldom, if ever, correspond to areal values of the same storm each
year; in fact, the point values for each year are usually from different storms for different sta-
tions. The area-depth curves taken from "Storm Rainfall", after transformation to make them
comparable with the generalized curves of the dense networks for the 2. 3-year return period,
showed no significant differences from the curves for lesser storms. This is illustrated by the
linear relationship of 10~ vs. 500-square mile 24-hour rainfall portrayed in figure 1-6, Addi-~
tional tests with 10- vs. 100- and 10~ vs. 200 square mile areas for 6- and 24-hour rainfall also
show a linear relationship. Accordingly, itis tentatively accepted that for areas of less than
400 square miles storm magnitude is not a parameter in the area-depth relationship.

- 44, Discussion of various area-depth relationships. There are many kinds of area-
depth curves. One kind comes from the cross-section of a storm, another from enveloping
isohyetals where centers may be combined, and other kinds come from combinations of storms.
Of this latter kind it is not necessary for the values for different sizes of area to come from the
same storm. - How the different storms are selected for comparison helps determine the area-
depth relationship. One relation might be based on an envelopment, such as the maximum rec-
ord depths for the respective sizes of area for a given region. Some are for storm-centered
data and others for fixed areas. The area-depth curves in this paper must be viewed operation-
ally. The operation is related to the purpose and application. In application the process is to
select a point value from an isopluvial map. - This point value is the average depth or intensity
for the location concerned, for a given frequency and duration. It is a composite. The area- -
depth curve relates this average point value, for a given duration and frequency and within a
given area, to the average depth over that area for the corresponding duration and frequency.
To make this process valid, the curves must be derived from data that are processed in a man-
ner consistent with its application.

Seasonal Variation

45, Introduction. Short duration rainfall in this region during the peak thunderstorm
;nonth of July is more intense than in any winter month. Of the rain from a heavy 1-hour storm
in July, with normal vegetation and soil condition for that time of year, a certain portion is
absorbed by the soil and the rest runs off and may contribute to a flood. But a greater flood may
come from a lesser rain occurring in the wintertime when the soil may be more nearly satur-
atgd. With seasonal and other variations in the rainfall-runoff relationship, it was desirable
to investigate the seasonal variation in the rainfall intensity-frequency regime. ‘

: 46, Monthly vS. annual series. The frequency analysis so far has followed the con-
ventional pre_cedures of using only the annual maxima or then-maximum events for n-years of
record. Obviously, some months contribute more events to these series than others and, in

fact, some months might not contribute at all to these two series. The

' ' ) ) . purpose of the followin
analysis is to show how often these rainfall events occur during part of the year, or a specifig
calendar month, "o CUTINE bart ol Hhe year, or a specif




RELATIONSHIP BETWEEN AVERAGE DEPTH OF RAINFALL
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47, Basic ditd. < To develop the seasonal variation relationship, 17 first-order sta- -
tions were chosen so as to sample a large part of the rainfall regime of the region of interest._
The 17 stations and the length of record for the data are shown in table 1-6.

Table 1-6
STATIONS USED‘ TO DEVELOP SIEZ‘ASONAL VARIATION RELATIONSHIP

Station Length of Record Station Length of Record
yrs - (yrs

Birmingham, Ala. 37 Atlanta, Ga. 43
Mobile, Ala. 35 Augusta, Ga. ‘ 38
Montgomery,. Ala. 44 Macon, Ga. 41
Little Rock, Ark. 44 Savannah, Ga. 51
Jacksonville, Fla. 49 New Orleans, La. 51
Key West, Fla: 47 Meridian, Miss. 41
Miami, Fla. 29 , Vicksburg, Miss. 47
Pensacola, Fla. 38 : Columbia, S. C. 40
Tampa, Fla. 45
Analysis

48. Computation of monthly probabilities. For each of three durations (1, 6, and 24

hours) all the events which make up the partial-duration series—the maximum n events for n
years of record—were classifiedaccording to month of occurrence and magnitude on the return-
periad scale. After the data for each station were summarized, the frequencies were computed
for each month by determining the ratio, expressed as a percentage, of the number of occur-
rences equal to or greater than the magnitude of a particular event to the total possible number
of occurrences (years of record). The magnitude of any rainfall event is approximately related
" to theprobability of its occurrence in any year. Cases of non-occurrence as well as occurrence
of rainfall events were considered in order to arrive at numerical probabilities. - The results
were then plotted as a function of return period and season.

49, Construction of seasonal probability diagrams. Some variation exists from sta-
tion to station, suggesting a slight regional pattern, but no attempt was made to define it because
there is uncertainty whether this pattern is a climatic fact or an accident of sampling. Duration
seems to be the only parameter having significant effect on the shape of the seasonal probability
relationships. The data from all 17 stations were combined, giving 720 station-years of record,
and smoothed isopleths of frequency were drawn for each significant duration: 1, 6, and 24
hours. These isopleths appear as figures 2-8 to 2-10 in Section II of this report. As a check
on the consistency of these diagrams, the probability lines were examined to make sure the
aggregate probabilities agreed with the definition of return period; e. g., the2-year value occurs
on the average about 50% of the time or once every two years.

50, - Seasonal distribution of precipitation. Figure 2-8 indicates only a small chance
of getting a 1-hour amount as large as the 1-year event during the winter months; large 24-hour
precipitations are most likely during August and September. Figures 2-9 and 2-10 exhibit a
very great range of frequency (and precipitation) with season, with practically all the larger
events occurring during the summer months.

51. Application to areal rainfall. To test the applicability of these diagrams for the
range of area in this report, a limited amount of areal data was analyzed in the same manner as
the point data. The results exhibited no substantial difference from' those. of the point data,
which lends additional confidence for using these diagrams as a guide for small areas.

52. Comparison with Part 1 monthly probabilities. The curves in this paper follow
the same general pattern as those in Part 1. They differ in that they are not quite as peaked for
all three durations as those inPart1. There is a slight regional discontinuity between the curves
~.of Parts 1 and 2 which can be smoothed locally for all practical purposes.




Time Distribution of Precipitation

53. Introduction. The variability of precipitation in time has a marked effect on the
resulting runoff. I a 3-inch rain is spread uniformly over a 24-hour period, the resulting
streamflow, particularly the peak rate, will be much less than if the rain occurs during one
hour of the 24-hour period. It is pertinent to ask what proportion of a 24-hour rain usually does
fall in one hour, or in 6 hours. Figure 1-7 presents empirical relations, developed from 15
large 24-hour storms expressing the percentage of 24-hour precipitation as a function of dura-
tion. . Each point is labeled with the magnitude of the 24-hour precipitation. It is instructive to
observe that there is no systematic pattern to these magnitudes. If enough24-hour storms were
used and stratified by 1-inch (per 24-hour) increments, a family of curves could be constructed
similar to those presented in Part 1. This was not done here because the differences between
the stratum means are small and donot account for much of the variation betweenthe percentage
depth-duration observations.
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Four types of duration-depth curves

. 54, Mass curves. The first and perhaps simplest duration-depth curve is the mass
curve of observed rainfall. This curve merely portrays the increasing depth of rainfall, with
passage of time, in the sequence of occurrence during a given period of rainfall.

55. Percentage duration-depth curves. Another kind of duration~-depth curve can be
prepared from these mass curves by ranking the increments of rainfall in order of decreasing
or increasing magnitude. These curves can be generalized by expressing total rainfall for the -
entire overall duration of 100%, and expressing the summation in a percent scale. These curves
are non-sequential but represent data all from the same events, merely rearranged by incre-
ments. They represent data from within storms. An average of several such curves appears
in figures 1-7 and 1-8. :

56. Intensity~-duration-frequency curves. The third kind of duration-depth curve is
also non-sequential, but includes values not associated with one another on an-event basis. Such
curves appear in Technical Paper No. 25 [13] . Here the depth for each duration corresponds
to a given return period, but the hourly values might occur at a different time of year than, say,
the 24-hour values. The data are taken from among storms. Each of these types of duration-
depth curve is derived from a different process and has distinctly different applications.

57. Average mass curves. A fourth type of duration-depth curve is an average or.
generalization of mass curves which are sequential (also within rather than among storms) and
can be used with unit hydrographs for purposes of spillway design. As an approach to the solu~
tion of this problem the hourly distribution of rainfall for selected maximum annual 24-hour
storms is presented in table 1-7. The wide variety of sequences illustrates only a few of the
possible hourly distributions.

One - to 7-day relations

58. Adequate determinations of surface runoff and certain types of reservoir prob-
lems require detailed information of the rainfall distribution with time for a much longer period
than the short durations discussed thus far. In order to furnish some useful empirical informa-
tion concerning the rainfall conditions before and/or after the daily rainfalls, average 1-day to
7-day relations were develaped from first-order stations in the region of this study.

59. Figure 1-8 presents empirical relations, developed from large 7-day storms,
expressing the percentage of accumulated precipitation as a function of duration. Each point is
labeled with the magnitude of the 7-day precipitation. Here, as in the distribution of precipita-
tion for 24-hour storms, there is no systematic pattern of the magnitudes. No indication is
given or implied of the probable sequence of the increments during the 7-day period. The daily"
distribution .of 7-day precipitation presented in table 1-8 illustrates only a few of the possible
sequences.  No satisfactory expression of an average or typical 7-day mass curve has become
evident thus far.

Tropical Storm vs. Non-Tropical Storm Rainiall

Introduction

60. Scope. " Since this study concerns a region that experiences tropical storms (in-
cluding hurricanes), itis important to determine what differences, if any, appear in the storm
rainfall characteristics between tropical and non-tropical storms. The characteristics exam-
ined are (1) the time distribution of rainfall within the largest 24-hour rainfalls, (2) the shape
of the area-depth curves, and (3) the frequency distribution of the annual maxima for durations
of 10 minutes to 24 hours. ‘ ’

61. Tropical storms. The term '"tropical storm" as used here refers to a cyclone,
of tropical Atlantic or Caribbean origin. Such a storm is referred to as a hurricane when its -
maximum wind speed equals or exceeds 75 miles per hour. Tropical storms have circular
pressure patterns covering thousands of square miles and move at varying speeds, often for
thousands of miles. The intensity of the storm usually diminishes over land areas andthe storm
finally dissipates or loses its intense tropical character as it moves into northern latitudes.
Even with less than hurricane-force winds, these storms often bring very heavy rainfall,

18
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Station

Birmingham, Ala.

Mobile, Ala.

Montgomery WB AP,

Apalachicola, Fla.

Jacksonville, Fla.

Key West, Fla.
Miami, Fla.
Pensacola, Fla.
‘Tampa, Fla.
Aungusta, Ga.
Macon, Ga.
Meridian; Miss.
Columbia, 8. C.

Greenville, 8. C.

Ala.

Date

12/27/1942
3/14-15/1929
9/26-27/1953
9/13-14/1932
10/18-19/1944
11/13-14/1954
11/29-30/1825
10/4-5/1934
6/23-24/1945
9/30-10/1)1929
6/10/1923
2/3-4/1936
8/16-17/1949

10/24-25/1918

.05
.10
.01
.14
.10
.01
.20
.06
.02
.06
L11
.08
.47

.24

Table -7

HOURLY DISTRIBUTION OF SELECTED 24-HOUR RAINFALLS  (Inches)
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Time distribution

62.  For each of several first-order stations, four large 24-hour rainfall values were
selected for analysis. Two of these values were for tropical and two were for non-tropical
storms, each set of two representing the largest values for which pertinent data were conven-
iently available. The results are shown in figure 1-7, where each observation is identified as
tropical or non-tropical. The scatter for each duration is large and appears to be independent
of storm type or magnitude, there being no systematic separation.

Area-depth curves

63. A measure of the shape of the area-depth curve is taken here for convenience as
the relationship of average depth over 10 square miles to that over 500 square miles. All storms
described in the South Atlantic District and selected large storms in the Gulf of Mexico District
of “'Storm Rainfall'" were utilized in preparing the scatter diagram of figure 1-6. This figure
shows the relationship between average rainfall depth over 10- and 500-square-mile areas for
the 24-hour duration. The distribution of points representing tropical and non-tropical storm
rainfall suggests a slight tendency for more uniform distribution of rain from tropical than from
non-tropical storms, but the average differences are probably too slight, in view of the total
scatter, to be significant for most practical purposes.
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Table 1-8

DAILY  DISTRIBUTION . OF SELECTED MAXIMUM ANNUAL 7-DAY RAINFALLS (Inches)

Station Date 1st Day 2nd Day 3rd Day 4th Day. Sth Day 8th Day Tth Day Total

Mobile, Ala. 1/4-11/1916 2,00 6.74 4.74 .29 .30 1.97 16. 04
3/12-15/1928 2.81 2.05 10.92 . 15.78

Montgomery WB AP, Ala.  8/10-17/1939 .18 .23 .49 1.93 1.15 5.01 4,02 13.01
3/7-14/1809 .09 2.55 3.17 .50 5.24 .16 .81 12.58

Jacksonviile, . Fla. 9/5-11/1908 22 1.19 .38 2,40 4,22 6.17 14.58
. 6/24-1/1/1919 1.41 .13 .71 .34 (15 7.66 2.74 13.20
Miami, Fla. 5/21-6/2/1930 1.51 1.73 .33 7.35 7.31 2.60 20.79
5/30-6/3/1940 4.79 5.21 7.29 .35 .91 18.55

Tampa, Fla. 9/3-10/1912 .53 1.04 4,34 3.78 4,96 14.65
6/27-1/3/1909 .07 117 4,58 1.15 2.63 1.58 .05 11.23

Atlanta, Ga. 12/7-14/1919 208 3.18 5.57 .08 .02 .31 12.15
7/4-11/1916 21 22 2.51 2.24 2.20 .85 L24 8.47

Savannah, Ga. ' 8/26-9/1/1898 2.43 ¥ 2.05 .52 111 5.98 2.25° 14.34
} 9/17-23/1928 5.35 6.33 1.01 12.69

New Orleans, La. 10/1-5/1937 13.62 3,03 .08 .30 16.98
4/15-21/1921 14.01 .12 14.13

Coluinbia, §. C. 8/31-9/6/1928 .81 .46 .33 17 1.83 5.49 9.00
8/7-14/1905 .75 3.98 .02 .78 .57 .51 1.38 8.00

Frequency analysis

64. The use. of statistical methods to analyze extreme-value rainfall data assumes
that the following conditions are met: (1) the observations are taken from constant time inter-
vals, and this interval is generally one year; (2) the events are independent of one another: the
occurrence of a high or low value. has no influence on the value of any succeeding observation;
(3) all the observations are subject to a common set of forces, even though these forces are not
identifiable. Only under these conditions can probability estimates be made if they are to have

any predictive value.

65. It is pertinent to ask whether it is legitimate to pool tropical and non-tropical
storm rainfall data in a single frequency analysis. For example, do the annual extremes come
from two different populations, so that their combination does not conform to extreme~-value
theory? Twenty~four-hour data from 10 first-order stations (shown in tables 1-9 to 1-12) plotted
on extreme-value paper are shown in figure 1-9. It is instructive to see that the data do con-
form rather wellto extreme-value theory and that the largest amounts are not necessarily assoc-
iated with tropical storms. Only 24-hour rainfalls were used because thatwas the duration most
likely to reveal a dichotomy. The number of annual maxima associated with tropical storms is
a function of duration--the longer the duration the more cases of tropical-storm rainfall.. This
is illustrated in tables 1-10 to 1-12.

66. One problem in attempting to separate. the rainfalls according to storm type is
the difficulty in identifying the cause of the rainfall. The tropical storm of July 30 - August 1,
1933, produced 15.7 inches at West Palm Beach, but at Miami, only 60 miles away, 0.5 inch
was observed. Was the small amount at Miami associated with the tropical storm? At the other
extreme, the tropical storm of September 1921 dissipated rapidly as it moved inland over Texas
and could scarcely by identified as a cyclone, but torrential rains to a depth of 23.1 inches in
24 hours were measured at Taylor, Tex. How much of this rain was caused by the circulation
around the remnants of the tropical storm? The distinction in many cases is thus quite arbi-
trary because the analyst is influenced by personal choice. The result, obviously, may be
biased.

67. Anocther difficulty that arises is the effect on the quality of the estimate if ex-
tremes are selected from a small sub-sample. Extreme-value theory applies if each extreme

21
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_tion within the largest 24-hour rainfalls, rainfall associated with tropical storms does not stand

represents the extreme of a large number of independent observations of the variate. Rarely is
the rainfallat any one station in the United States influenced by a tropical storm more than three
times in one year. There is no persistent factor, such as days of rain each year, in which
various stations or sectors experience tropical storms. Use of such small sub-samples, con-
trary to theoretical requirements, will not allow estimation of the reliability of the predicted
probabilities of exceeding the extreme value.

68. The forces operating in the production of rain have been established by meteor-
ologists to be convergence, vertical motion and cooling, and condensation. Apparently the fre-
quency distribution of extreme rainfall values is not influenced much by the manner in which the
rain started or what source of energy maintains it, whether it be hurricanes, lesser tropical
storms, thunderstorms, or some other type of storm. It seems logical, then, to analyze the
rainfall amounts without regard to storm.type, rather than subjectively try to specify a popula-
tion from which they came. ) o

Conclusion

69, With respect to frequency distribution of annual maxima for durations of 10 min-
utes to 24 hours, the shape of the area~depth curve up to 500 square smiles, and time distribu-

out as being significantly different from the rain associated with other types of storms.




459250 O -58 (Face blank p. 32) No. 1

o w

% ag 88", 87 86 & o
38 s .
I"I'I‘[TTFIT T"ITI"I‘ |‘r(r‘|: L‘q’,,m,fl;; g5 2 2 IR RN N xalptH CAROLINA
®onn N ERT T TTTTI T P T TR LT T T Lot T T T Toenr o
. o 1 b | Sweet Gum YA 129 ?
et e N i A Al :
@ Ry ) l \ — Sarier S A g1
mw,,,', &~ . T  Ctaescn
Sors Dum Hkleryﬂnu:nw 1 - ..+ :_ r =
I Beiglean TYA43  Moulton TVA 381 @ aper T W N\
Univarsity .- —t—
° " Guntoreville Cty Water Works TyK 403 1@ s
Tupeia W AWY 1
s o [Bde ol N I @ cen
£ ! 1
o]
EES
20

*
River Falls 2 NE

23

o

&4

2-YEAR 1-HOUR RAINFALL

[T

WaA
e

R
4

7
1)

X

Washington, D. C.

LEGEND

® Recording Gage Station

Isopluvials of 2-Year 1-Hour Rainfall

in Tenths of an Inch

SCALE . STATUTE MILES
2 o 1 20 ¥ 0 %

Pr_epured By

COOPERATIVE STUDIES SECTION
HYDROLOGIC SERVICES DIVISION

WEATHER BUREAU

December 1957

FTTTITiTTTo0r

28"
s
- 6 7 L F
I 0 F
E
M E X /
™ et
it ULl Tt byl
| 4 [ 3

Figure 2-2




459250 O =58 (Face blank p. 32 ) No, 2

% 8y 88 87" 8- i o T T
35- f )
| FrrT{ T - TL'"}:_!:;., TR CAROLINA
JITQTEr I T I T T [ARsiamT 1719 Y s
. ) . ) . @e Bag AT 7 .4
. ! o g oA 15 oot WER®
- (oot / \,_Burton Dam ¢
" .1 gy T L
. ! \/A/
swaoan | ey e veow / o ° -
BogwaTvA4s  Mouton TvA 281
- / *
. I Dua Wost
curathe Tuneo B Al . . .
© S IB“" 5E Haloyvite Addison
£ !
i
- H
Inean Ci f — o $
i, » oA
. ~, Veren - B
3 .m Bellelontaing 2 NNW . "" !:ly 0\'3‘
ch -
. a3t Point Exp Stn :’: (;\
Stote Cotloge 4
2k Jove g
. al?
French Camo ,,.I"
Sl 2
. xI University
. Macon 2 ,’
c!:" ’: Lovisyille
| .
e Eutsw Lock 7
.
t
Macon WBAP
| @ Oubin2
/ t
5 )
ﬂ+ o Marion 2€ {
Muridian WBAP
]
a2 B Sytvacsna 1N /
Ly | :
7 i beils
o .. @ Hezishurst
a
'
1% setsontoo |
-ty
W%
. olm
Avera “lwe
wi
ally
3 s
H I Folkston 3
ahilg WA City
A
- —— i
Picagoula ngofs Sigracd ( /
- - L
Bilox! City' ‘\ N’
° ‘o 5
Frvioen o
35
*
Gainesite Yok ot Fa
20 2
o
P AL
55 50
M X / c
900 89 L 87 = _

2-YEAR 6-HOUR RAINFALL

KEY MAP

Lé',, i

F_repared By

LEGEND

® Recording Gage Station

Isopluvials of 2~Year 6-Hour Rainfall

in Tenths of an Inch

SCALE - STATUTE MILES
1 20 30 0 50

Woshington, D. C.

COOPERATIVE STUDIES SECTION
HYDROLOGIC SERVICES DIVISION
WEATHER BUREAU

December 1957

28
27'—
N 6 7 L F
- o
s
— M E X /
n L
z,.l||ll||||l.lllllilllllllllll
n
» (3 o

8t

9
St Mattbews 2 ESE

b
"

7 s
/
‘ ATLA/V”C
40
P, A ojc £ AN
7 L

8r

2

3t

Figure 2-3




459250 O -58 (Face blank p, 32 ) No, 3

%0 o9 8", a7 £ 85 . P a2 ar o
35
1 Ty rrTT —I'TT\( TN f|s sz x walat s cnlonlul-l I 35
& srus gy w T FTT LT T T T Tl vl i Ve
sy S ;’3/* ‘T 1 ® ‘40’?‘” . 40 |35 pn et
PO FatTop VA 108 £ \n\ 3 an’m-« el 3%
ﬂnmmsﬂ\ . '3 - Sticdey Gap TVA Lancaster
Swrdis Oam Hichory TR P Blackstoch
® * R .l
University s [y Winmboro 2 @
) GuntariN{s Clty Wateg et TVA 403 \ * *o &
Enid 3 NNE .o . ©Caen \ Newdarry it
0
° g 310K \\‘ 38
. Gorden Clly usbon BN wmws.w
Cathoun City L N 8
| i *
. T » Wanansiie 279 o;\o»
Bellefoataine 2 NNW . By . . 0\\9 ,,.‘,,,., sm.m’mzisﬁ
Py Aneiston W Clty »ia . Aiante WaAP ‘y
Berminghern WBAP =\-; Caceaiion
~ [ I ~
< Ve (
® Augusta WBAP|OAC
. /_~ V. + . p Sourta 2 W p Yo
1 Inckscn
m‘""‘ ‘\ * 55 eb\oz sc:o'rk
- \ e Herkison * ';\' & Eichar
— 75\ 33
3 T \
Conter [} T Coutrville
,' ooy 1 50 “
Portenite @ ° 4 9, o ) P
] . -y ¥
/ a1 Macon WBAP N
- ! @ Dwin2 N
S sy A \ o
! — 1
B vl \,
. s ] - 3 | e .
~ H —
o iy | T - o
Shubuta 2 ! Camotet { i~ ® st
A1 ! - - IE - @
ol - * . s
ot ] MY Fatran - e -
RiE] Smon o
=‘ 4 |\ woRTH
-9 L] [
Avers ~he Rver Fabts 2 NE 50
(! CaA AP
3t
ATl ANTS ¢
e
vear olc £ AN
. 30
i
Marinel
Gaytons Baach
*
28 k Ly 4 SE -
A i 50
f— o,.»:enyss
. *
Leesburg.
M -
£ X / c 7] | Brooksmdl Chin i oo WEAP @ .
Clirstmas 7 WHY
L. su‘uo b 2 50
— . w.wun;mwuw @0
s 8+ o 87 8 - . @ fous Ciy 2 Meibourns WEAP 200
= N
L * ] 50
~ CAAAP @
L ol L » i
. I~ 2 .
| prum
-
2-YEAR 24-HOUR PRECIPITATION = y
- - o Gate &
- . el Lok i
e od R/ - U
zr | g o
- 50 45 Fisven Loek 3 point
L G U L F F e  tost pekn Bsch WEAP
[ .. @
[~ P Wi Gate 4
KEY MAP LEGEND I o it tres f s
®  Recording Gage Statior — Wit val. 3.70%
A - o et
e e i, Isopluvials of 2-Year 24-Hour Precipitation -
L . ? - o F e
.-‘ Y in Tenths of an Inch | =
A o
N 26 [
SIS ;
L E g ook AR
- K " p o v o
‘é,,./,,,,, 2 L
A 7 SCALE - STATUTE MILES - i5
0. 0 .10 M W o N @ W 80 . .
AP AP S S N S S S O B | » 8
M £ X / 4 o
Prepared By T : * 25°
N ’ wlllllllllll||l|l|l|||ll|lllll!|| L
COOPERATIVE STUDIES SECTION — A 50
s
HYDROLOGIC SERVICES DIVISION N \‘kﬁ < ¢
™ Qo v
WEATHER BUREAU - o V;@
- - g o N G
L 39
L o
Woashington, D. C. December 1957
b [’ - [~ at 80

Figure

2-4




459250 O ~58 (Face blank p. 32 ) No. 4

3;0' 8 oe, e 8 o B 83 82 o s
R I e e P
TrTﬁ—qu —q.lm'_]; STa 3 3 1z T l' E N |8 8 ¢ X N QA T H CAROLI XA 35.
oo . N I o e FAET TP T T L b | T T T T (31T 1T \
Holty Sorings 4N 1 IR 1 —2.0% . @ vuestown Bald TVA 147 )7 * o V8 6 SE 2.0
@ Riviy i T Graenvida WEAP
‘I =1 Gep TVA 111 4
Tishorings —t
] | ‘Clarmwon Colles.
@hrspw TV -\ Mﬁ‘t‘m Laarors @)
\\ R wc‘;l.'ﬁ *
\ @ Canton. \\\- -
: / ' N *
Y usmon BN, ol e
\ . e MIN,
A wisiea s c'}o\o VAL,
A A
oY 2 StMtatooes 265E
PN
lelo
— L i P
oo
33
Parris tnlond
ez
Aﬂ:.ﬂih
@ Hadehurst
2
= NORTH
‘. o= .
Avers ~le fver Fall 2 e
J o 2 '
31— - o Brunswck CRA AP §
7 5l ar
! - H
(- y .« | 4T g ANTIE
=~ * White Sena 1 . -+
e 1 ot e oty Nz g P
4'\\‘ | - .
o~ 1
Yo NOT—
b ™ *
iy Lo ol Eaw
- +1.8
Chl r Lighthouse ~ oo
w1
] 30
L
' ,;B
Groed ista
2 indese
Burrvodd W AWy = Fox\"$ 2
*
— WQ‘VSS
l— hd
Leatbury.
M £ X / _
9 o - obin Ortardo WBAP-® - .
b Cristmas 7 WNW.
- i
|- R
Rissiromwe 2 i
o I~ m‘? Matbourng, .
s o o o6 L s chy 2 i) =
28
|- .z
) . .
Grape! IW
RATIO OF 100 - -
- YEAR 1-HOUR TO = e ;
- Ovum
2-YEAR 1-HOUR RAINFALL n N
- iy
St Lucke P Lock 1
I E
o
¥ shoots Haven tock 1 b cara) s
- G 4 L F Seoage? AL
e oot
LEGEND - % ﬁ""""’ . v ot 2
® Recording Gage Station — . i
2 g NG
7 Isopleths of 100-Y I-H t =
Wy S plehs o 100-Feas Hou o - o F B
-‘ N 2-Year I-Hour Rainfall L ’ 26
L%‘ / "
o 6 o SCALE . STATUTE KiLES o - 18 p 2
g £ X , ¢ 0 / o !
Prepared B - Lu_u_Lu_u_L\ AL =
s RN ENE NN NN NS oy
COOPERATIVE STUDIES SECTION I - ‘g
HYDROLOGIC SERVICES DIVISION — 217
WEATHER BUREAU ' -
Washingten, D. C. December 1957 I~
-
W » [ -3 ar o

Figure 2-5




459250 O -58 (Face blank p.-32 ) No. 5

80 89" 88 87° 86+ s
T [_ s o 8z 8t 00
-
F.EIJTWTI r T-ITFTTI rv—r T !! [x_rTT’r]'-l ~TTTTT N LT P N N X|s 8 3 & NolRtTH CAROLINA i
o o IREA AR T’l‘\‘rT‘TTrT‘I“‘I‘T’T‘I I']sbélYll TEFTTTT L | LT T INRREN
HePy Siwings 4 g @ Branstown Bald TYA 147 47 ° Soartanburg W o 6SE
oo ? \\ Flat Top WA m - .vwmwusr Greamille WBAP PY
L Lockne
- ..l : [ 2.0~ 8 g SnwCSTIRN O A ‘\ " e FLE~
s o ko P | R . — cuamson Cates? o .
® ey BegrewmTvA43  Masiton TVA 381 :‘ ® g7 N\ AN *
. Quntersvie Clty Water —" A | @ Adairsvile \ . prsboro 2 @
Enid 3 RNE Tuptio WE AWY \ Dus West Y
L - ® Corien \ Nowderry S
. Wiodor 3N \\ - 34
3
>\\m '\Q s . Combia WBAP
s
"\,\ — 1.8+
Mnm: we Gy ° \t ey s Mzn:ws 2€SE
‘2
AunnuwﬂAP.\O_'
° N\
Aodlans i
2 * \o Z St L/ 'Q(Q
/L \ ao~lly et N
St 33
J7- 2N 2.8
\
:ﬂhl
SN
. t
Auburn $65 10 I i AN
. \ s
Lawson Fleid, N
= Voo WA 1 wmvanaz !
. \
Plas " Bellvitin \
sant s 2 0 . . v.,.n.h:w'\‘ 320
Joabery , Mideny
Spubuts 2 i
i © Hazienurst
=
o
| e
o NORTH
— :l EL
@1
wl 2
"l rurswick CAR AP 2.
= ‘
i av
A T |t AN rie
Folkaton 3 SSN@LI\
3 SN
.
Yemon
4 olc £ AN
Sacksonville WBAP
| g Ed
IRERA x
N Maringland
— Gatnesvitie Univ of Fla.
T Ouytoca Baach WBAP
N .
~7\ Lynod4 SE
4 togis
. y - -
° 1%
I Oeanga City 35
M - -
£ X / c p’) - ®
I BrocrsIge Crin it 20 e ® .
Christmas 7 WNW.
- N *
L_ Kilkimmes 2
* ihowtas 10 WNW
90 |
89r 88" a7 oy zw o
86 — .um.mwswyw " et L
260 7
. — D
y L~ HammocR3 W
RATIO OF 100 - YEAR 6-HOUR T . e
O - v/ . .
. g J8n
— 2!
2-YEAR 6-HOUR RAINFALL =
- V':V-Q\uuse N 1% St LuclWew Lock. -
2 X N
— ‘Moore Haven Lock 1 Canal Poiet Gats
— ¢ v L £ s s
aanl \ Belte Glad§ Heon Gate: Loval V:M.
KEY MaP LEGEND — % Z oniioe
" L] orih Mo River Canat
® Recording Gage Station - fo @
- /\2 'Y Boca Raton’
Isopleths of 100-Year 6-Hour to n R g s s 2
2-Year 6-Hour Rainfall — o F N...nm,.mlzuwa_m
' ol 26
\.\\ o =
'&\\\\\\ I piran 1
"4” - e 8
4 7 SCALE - srnuve MIlES | ’Lo ’
% w0 o 1 22 M 0 M 8 . 40
' —M £ X / ¢ o e j
Prepared By : X0 25
‘ Lt bbb i y
25
COOPERATIVE STUDIES SECTION — y
HYDROLOGIC SERVICES DiVISION I | e* ¢
- &
WEATHER BUREAU L.~ §m‘\&$‘ 4
- 2.7 U‘G
— ‘ A A
Washington, D. C. December 1957 I~ s
&5 [ [-=d 2 8 a0




459250 O ~58 { Face blank p. 32) No. 6

87" 8 . :
- i o o or ar .
T I K N xis 3 ¥ & NofR TR CAROLINA 38
BERSNARu=soN ey SRR T T T I T Tt T Y
VoL i 5, “ Soartanburg WEAP Fock 6 SE
Greendlle WEAP ®
Lockhart *
s e e
Sardis Dam Hiekory Flat t v.mw ! ®©
® [ [ Fackstork
L] ” igreen TVA 43 TvA 381 -~ wmoma rees @ ,Ls)
A o Guntersvile City W b/ N . * ienaroro 2 @
Enid 3 NNE Tueolo e awy '. PR e T 1, \ Do West 'y .
® Sorapis Boar 25t taleyet —— \% \ Newberry e
S . I - . N .
@ Ho 4 N AY . 34
. uston 2 HE I Tarden, " .
Eatnoun Gty usbon BN, Caumbsia WEAP
aNe
P one
oy CeMroniaion 2 v 4\«\ . .
West Point £xp St o\* ogenor St Matthaws 2 €5E
[ o~
State Coflege 4
EcenehiCamp ‘Avgusta WEAP (“
Jp Searta 28K Al
2y o2
33 oq\ , St teorge
Center 4N 33
\ Louigsill.
N
A g
MIN. VAL, 1.9 PR T
Swns A
{
. .D\lNinZ \\ziA
Foret . . pagisfaind
ridinn WBAP \\
'L‘o 1
320 Sybvarena 1 HE .4 o\
- | e Savannah WBAP 22
Hadsberg. ) e
. . -
‘Shubute 2 . |-
Gn:villnz ‘t/ @ gt
. .
Coting.
o o
A NORTH
Brunswick CAA AP
3
s Tl AaNTIC
atsion Josngl - .
Ay x
( - b
A i
i
1
- . A P olc £ AN
'2-I3 Panama City 2 '{S
T i
ré
2%
1 Marinetand, 9
¢ v L F T cmFnary - :
—t— 3
. Y
e 5
i Daposs
» 7] F —1— m:Asa
. Pt - o 290
. S A o
2.4 ) Ld ®
I~ ouags G638 2 ,L?
: u:hml
L. Grookavifa Cri it andawbAP @ .
- " crstmas 7 WNW
L 2.6 s m«;:»uz
- I * Melbourne 10 WNW
- | °
%0 89 88~ ar 86 | z 2.2 vamas i 2W e wer -
© Laksland WB-
28
B ‘.5 A WBAP
i i -v:mdk3w
L 3
RATIO OF 100 - YEAR 24-HOUR TO - T .
. - — . .
6 L4 [
- KR NonPack .
- N FiDrum
- % \
2-YEAR 24-HOUR PRECIPITATION - N
»* .\
" . - St Lucka Newdock &
L Ay Menies 15 g
27
- Moced Lcek!. Canak Poind Gate %
L G 7 L £ ¢S e
e /4 L8 Bets 2 NW e
» 24_ Belte GIREE Hren Gatad  yqushalohen
KEY MAP LEGEND . Fi Myess WBAP .
: — EX ot o e Caral |
ThoA ® Recording Gage Station I
|- . B
. — N NMhNﬂ'Fr«(Cznn\Z
wme Jsopleths of 100-Year 24-Hour to -
| . 247 20MiBend
2-Year 24-Hour Precipitation [ 4 F + ot e 7 »
= . e 4 9
- Tamiami Tri 40 M Bend Hl;l?ﬂl
= L) N mg"( M.amw?c:-y
SCALE - STATUTE MILES |
20 90 o 10 20 30 40 56 60 70 80
b L g — Tecp o
1 [ - tead Exp
M £ X / c 4] Homep J
- 2.4
Prepared By - -
, RN EE NN NN SR e
COOPERATIVE STUDIES SECTION L 4 4
HYDROLOGIC SERVICES DIVISION r X, e
WEATHER BUREAU = _ §qﬂk§ .
— 2797
- Ky Wedt W8 1
. 915
Washington, D. C. December 1957 I~ fiad
[ “ ay o ar 20




*  Denotes rainfall associated with a tropical storm
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Table 1-9

Tampa

Charleston

4.05
2.17*
2.97
3.91
3.81
2.09
3.43
3.42 -
2.56
2.22
5.72
3.28
5.95#
4.39
2.88
5.88
4.19

5.17*

MAXIMUM ANNUAL 24-HOUR RAINFALL (Inches) FOR SELECTED STATIONS
Year Mobile Savannah Jacksonville Key West Pensacola
1900 4.81 5.48 4.61
1901 6. 49 ‘ 4. 47 2.58 3.96
1902 3.29 4,22 5, 20= 5. 47

1903 2.90 4.08 9.06 2.29 . 7.51
1904 2.03 6.43 2.87% 5.83 2.83
1905 9.21 2.12 6.18 4. 52 3.79
1906 6.31= 2.79 7.74 8. 86 7.68*
1907 6.42 5. 48 3.14 5.09 4. 53*
1908 5.65 4.26 6. 69 4.35 2. 80
1909 4.08 4.04 2.93 11, 23% 5. 47
1910 5.31 8.56 4. 96* 4,12% 2.69
1911 8.91 2.95% 2.96% 3.176 5.186
1912 5.02 3.30 3.55 3.71 6.58
1913 7.40 2.56 2. 48 3.71 8.32
1914 5.33 3.69 2.37 3.09 7.68
1915 3. 97 5,65 3.20 3.53 5.63
1916 8.06% 2.46 4. 97 7.46 4. 40
1917 3.82* 4.14 3.01 3.42 6. 32*
1918 4,76 ° 3.74 2.28 2.20 §.900
1919 : 3. 35 6. 36 7.66 11. 95% 9. 60
1920 5. 40* "3.60 5.36 4.67 6.33=
1921 2.79 5.18 4, §3* 2. 86 2.53
1922 5. 54 4.28 4. 66 2. 64 6. 43
1923 5.21* 1.88 3.85 2.91 7. 30%
1924 2.99 10.08* 4.10 5, 95% 4. 55
1925 3.68 3.08 3. 44% 2.60 5.47
1926 8.12% 5, 42* 4, 89> 8.32 9. 04>
1927 3. 97 2,09* 1.98 4. 42 2.72
1928. 2.99 11, 44%* 4, 57* 3. 68* 4.94
1929 11.59 2. 85* 3. 59 3.82 4. 84
1930 3.13 2.89 3.09 4.21 5. 55
1931 7.97% 1.52 2.24 2.96 4,97
1932 7. 60% 5.75 5. 85 3.96 8.00
1933 5. 92> 6. 98* 6. 48 13.54 3.26
1934 4,71 4,22 4.78 2.03 17.07*
1935 6. 41 3.29% 3.74 5.05 9.981
1936 7.12 3.23% 5.23 4.28 8.16
1937 8.37 2.93 3.27 4.53 10.58
1938 3.16 2.31 5.79 1.71 3.11
1939 4.61* 2.02 2.65 5.56 5.29*
1940 3.47 2.28% 3. 42 2.87 4.73
1941 4.16 3.90 5.68% 7.95 3.73
1942 6. 67 5.37 1. 97 3.90 7.42
1943 4.53 3.54 3.99 5.68 4,51
1944 T.04* 7. 85% 9. 62% 5. 64% 6. 7T
1945 3.83 8. 82* 6. 74% 4, 23% 4. 46
1946 5.-96 4,23% 3.78 2.81 6.82
1947 4.85 6. 65* 7.56% 6. 10 6. 77*
1948 4.27 5. 58% 4.31 5. 17* 7. 85%
1949 6.15 4.01* 4,42 1.79 5. 30
1950 6.10 10, 34 8.97* 4,26% 7.37%
1951 6. 52 4. 60 4.33 3.09 7.22
1952 6.62 3. 20 C 3,07 2.12 4,03
1953 4,48 3. 62* 4.09 8. 65 7.61*%
1954 2.89 5.87 4.53 19.88 1.98
1955 13.38 2.72 3.63 3.18 9.16
19586 5. 79% 3. 24* 6. 66 2.04 8.51*




Year

1901

1902
1903
1904
1805
1906
1807
1908
1909
1910
1911
1912
1913
1914

1915

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956

* Denotes rainfall associated with a tropical storm
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24-Hour

12-Hour
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.03
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Table 1~10
MAXIMUM ANNUAL RAINFALL (Inches) FOR SELECTED DURATIONS
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1932
1933

. 1934

1935
1936

1937

1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956

MAXIMUM ANNUAL RAINFALL (Inches) FOR SELECTED DURATIONS

24-Hour

2. 67

12-Hour

7.55
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Table 1-11

MIAMI, FLA.

6~Hour 3-Hour 2-Hour 1-Hour 10-Minute

.64 .15 |

5. 45 3.91 3.48 2
2.67 2,52 2.48 2.43 . 87
4.80 4.70 4,59 3.05 1.02
3.42 2.93 2.92 2.30 .75
- 5. 74* 5.32% 4,73* 2, 83* . 63* |
4.72 3.87 2.86 2.25 . 89 |
2.82 2.59 2.43 1.84 70
4.38 3.41 3.12 2.82° .96
1.99 1.78 1.78 1.52 .78
3.16 2.52 2.39 1.66 .61
3.45 2.70 2.51 2.45 .97
3.14 2,93 2.92 2.14 .89
6. 64* 5. 35% 4, 66* 2.39% .98
10. 64* 8. 04* 6.11%* 3.50%* .85
6.43 4. 40 3.07 2.68 .19
2.64 2.28 2.24 2.09 .81
5. 84* 5.06%* 4, 34* 2.77* .16%
4,92* 3.97 3.75* 2.69* .98
4.55 3.67 3.13 2.74 .95
4,76% 4.10* 3.156% 2.13* 1.12
7.89*% 5.17* 4, 27* 2.97* .16*
5.17 5.17 5.14 4.53 1.18
3.51 3.39 3.25 2.18 .94
3.87* 3. 60* 3.43 2.65 L7
4.73 4,04 3.91 3.17 .95
5.90 4.06 3.48 2.53 1.01
3.17 2.88 2.78 2.51 .87
3.31 3.00 2.96 2.39 .93
5.98 4.86 4,57 3.30 1.10
2.45 2.36 2.17 2.11 .91
6.78 4.33 3.88 2.97 .94
3. 8C 3.46 3.06 2.56 .79
2,017 1.55 1.50 1.25 . 87
2.00 1.99 1.96 1,69 .55
3.03 2.72 2.41 1.36 . 64
4.11 4.11 3.77* 3. 60* 1.32*
4.72% 2.77* . 2.23* 1.71 .90
2.57 2.28 2.28 2.27 .93
4.66 3,79 3.38 2.76 .98
2.17 1.67 1.61 1.18 .4
5.40 4.77 3.86 2.31 .68
3.256% 2. 85% 2.71* 2.22 .85
2.25 2.05 2.05 1.95 . 66
2.35 2.14 1.96 . 1.76 .78
2.44 2.44 2.44 2.40 1.33

* Denotes rainfall associated with a tropical storm
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MAXIMUM ANNUAL RAINFALL (Inches) FOR SELECTED DURATIONS
NEW ORLEANS, LA. '

Year } 24-Hour  12-Hour  6-Hour 3-Hour 2-Hour 1-Hour 10-Minute

/ Table 1-12 : ) . :
|

1903 8.66 8.33 7.73 6.05 - 4.70 2.74 LT
1904 2.92 2,01 2.91 2.59 2.49 2.30 1.06
1905 - 5.83 4.45 3.41 2.1 2. 56* 2. 48%* 1.20% -
1906 4.10* 3.51* 2.42* 2.09* 1.80 1.68 .80
1907 8.76 8.07 4.79 2.90 2.21 2.08 1.18
1908 - 3.40 3.11 2.58 1.99 1.68 1.58 . 69
1909 4.78 4.15 2.90 2.25 2.25 1.98 .76
“ 1910 3.47 3.30 3.30 3.28 3.117 - 2,15 . .82 |
1911 4.37 4,37 4. 37 4.03 3.62 2. 56 1.03 |
1912 6.94 6. 80 6.49 4.66 3.59 2.89 1.03
" 1913 5.04 3.94 3.01 3.13 2.1 1.70 1.18
§ 1914 4,80 4. 80 4.72 4.18 5.97 3.01 1.02
1915 8. 20* 7.78% 5.33 4.32 3.18 2.17 .85
1916 5. 44* 4.06* 3.29 3.29 3.19 2.81 1.14
1917 2.35 2.35 2.35 2.25 2.22 2.08 94
1918 4.83 4.19 4.14 3.94 3.80 2.73 75
1919 ; 3.48 2.82 2.26 1.90 1. 80 1.54 94
1920 : 5.44 5.44 4,97 3.78 3.78 3.66 1.13
1921 - 3.10 2.03 2.03 2.03 2.03 2.03 1.00
1922 2.54 2.26 2.02 1.63 1.55 1.37 .65
o ' 1923 4.45 3.63 3.40 3.23 3.01 2.34 1.00
i 1924 3.30 2.13 2.10 1.83 1.77 1. 52 .78
1925 3.55 3.47 2.45 2.19 2.07 1.62 LT
1926 © 9.08 6.95 6.57 5.39 3,57 2. 67 .88
! 1927 ' 14.01 12.76 7.95 6. 40 5.28 3.39 1.09
| 1928 : 5.48 4,26 3.63 2.58 2.56 2.38 .76
f 1929 10.75 . 10,10 8. 62 6.21 5.71 3.18 .99
1930 0 5.30 5.26 3.62 3.39 3.27 2.11 .90
; - 1931 5.49* 3.78* 3.27* 2.10* 1.68 T 1.13 .49
1932 6.17 5.59 4,05 3.80 3.06 2.29 S
1933 2.27 2.27 2.04 1.98 1.44 1.44 . 66
1934 3. 49 3.32 3.12 2.93 2.68 1.97 95
1935 4.85 4.09 3.53 2.16 1.86 1.56 . 68
1936 4,24 3.27 2.20 2.20 2.20 2.19 .80
1937 13. 68* 10. 86* 6. 89* 4.75*% 3.68 2,15 1.00
1938 3.79 3,67 2.87 2.26 1.96 .97 .68
1939 3.39 2.01 1.75 1.69 1.69 1.9 - - .91
o 1940 5.48 4. 63 4.02 3.08 2.85 2.29 1.15
: : 1941 5.17 5.09 - 4.33 4,03 3.70 2.29 .91
1942 6. 64 5.25 4.78 4. 67 2.42 2.31 . 1.03
1943 6.61* 6.23* 5.07* 3.38% 2.88%* 1.95% LT8*
1944 6.26 3.59 3.54 3.31 3.13 2.26 .90
1945 3.74 3.67 3.49 2.82 2.66 - 1.75 .81
1946 6. 83 4.90 3.56 3.10 3.03 2. 86 1. 47
1947 3.76 3.56 3.01 2.25 2.00 1.59 .80
o 1948 ' 10.93 9.32 7.03 3.94 2.63 1.99 .86
4 1949 6. 42 6. 42 5. 80 3.81 3.26 2.20 .76
; -1950 2.5b 2.18 1.99. 1.99 1.99 1.99 . 88
‘ 1951 5.00 5.00 3.72 2.06 1.80 1.79 - . 83
' 1952 4. 57 3.64 2.72 2.33 “2.24 1.99 .96
1953 7.7 7.32 6.52 5.89 5.87 4.71 1.48
o 1954 4,62 2.85 2.59 1.88 1.87 1.82 .74
1955 4,87 4,87 4.05 3.68 3.51 2.1 1.36
i 1956 7.65*% 5.92% 5.52 3.82 3.54 3.41 1.00

* Denotes rainfall associated with a tropical storm

27

SR et




SECTION I. APPLICATIONS

Introduction

70. This Technical Paper has the primary purpose of presenting rainfall data inq
manner convenient for hydrologic analysis and design criteria.- It is no longer adequate for a
field engineer to interpolate among a set of maps of point rainfall. The degree of detail pres-
ently available, and the introduction of areal and seasonal influences, have complicated his work
sothat in many instances he must use a combination of maps and diagrams in a rather long ser-

“ies of operations. After having read how these aids were prepared he is ready to use them, and
by having them together in one section of this paper he can easily find them for future use, with-
out having to look through the entire paper each time he needs to refer to the maps or diagrams.
Hypothetical examples of a few representative problems are included with the maps and dia-
grams in this section of the Technical Paper.

Use of Maps and Tables

Need for judgment

71, Site location. The tabulated data may be used in conjunction with the isopluvial
maps in obtaining the best possible registration of the map with the stations and drainage areas
themselves.  Where there are steep gradients or complicated patterns in the isopluvials and in
the contours of a region, the tabulated station data serve as identifying '"bench marks'". The

“station can be located on the ground and tied in with the station as shown on the map. If there
are errors of printing registration, or of interpolation in the isopluvial pattern, adjustments
can thus be made.

2. Orographic influences. Whether to use the smoothed values from the isopluvial
maps, or whether to use the individual station data, or some combination of the two, depends
largely upon local physiography. In a plains region there is little question but that the smoothed
isopluvials give a better estimate of the rainfall regime of a locality than single station data. In
a rugged region, while sampling error exists, much of the variation among nearby stations may
be properly ascribed to orographic influences. The assessment of how much of the variation-
can be ascribed to these influences may have to be made by a person familiar with local condi-
tions who has more information of storm patterns and who has observed them. He may even be
able to transfer a local topographic relation from a mountain slope where there are good data to
a similar nearby slope which lacks data.

73. Average depth over an area. The three examples given in table 2-1 include re-
duction for area. If the particular area of interest is large enough and the isopluvial pattern is
complicated enough, there may be a question as towhat point in the area should be taken as rep-
resentative. The point value to which the area-reduction factor should be applied is the average
point value in the area. For practical purposes the average point value can be determined ade-~
quately by inspection of the isopluvial map or maps.




e

Table 2-1, with three examples, outlines the steps in the order they should be carried through
in solving for the required rainfall intensities or depths.

Table 2-1

EXAMPLES OF RAINFALL INTENSITY (DEPTH)

DURATION - FREQUENCY - AREA COMPUTATIONS

1.1 Location 34° 00" N 26° 00' N 32° 00' N
86° 00" W 81;0 00' W 83° 00" W
2.1 Required Intensity (Depth) |25-Year 3-Hour 50-Year 12-Hour 15-Year 30-Min
Duration-Frequency-Area |Rainfall (Inches) Rainfall (Inches) Intensity (In/Hr)
for 100 Square Miles|for 400 Square Miles| for 50 Square Miles
‘3. 2-Year 1-Hour Rainfall _ :
Figure 2-2 1 6 Inchgs 2.0 Inches
4.| 2-Year. G-Hour Ralnfall 3.0 Inches 3.4 Inches 3.0 Inches
Figure 2-3
5. %‘;;(\f;: 22:14—H0ur Precip. 3.9 Inches
6.] Straightedge connecting )
(3) and (4) or (4) and (5)
intersects required dura- (2-Year 3-Hour) (Z-Year 12—H0ur) (2-Yea.r 30-Min)
tion. 2.4 Inches 3.8 Inches 3.3 In/Hr
Figure 1-1
7.1 100-Year 1-Hour Rainfall
2-Year 1-Hour Rainfall 2.1 2.1
Figure 2-5
8.] 100-Year 6-Hour Rainfall
2-Year 6-Hour Rainfall 1.9 2.0 2.0
Figure 2-6
9.{ 100-Year 24-Hour Precip.
2-Year 24-Hour Precip. 2.5
Figure 2-7
10.] M x (3) (100-Year 1-Hour) (100-Year 1-Hour) |
3.4 Inches 4. 2 Inches
1.1 ©® x @ (100-Year 6-Hour) | (100-Year 6-Hour) | (100-Year 6-Hour)
* X ~ 5.7 Inches 6. 8 Inches 6.0 Inches
(100-Year 24-Hour)
12.1 (9 x (5) 9. 8 Inches
13.| Straightedge connecting .
(10) and (11) or (11) and (100-Year 3-Hour) |(100-Year 12-Hour) | (100-Year 30-Min)
(12) intersects required 4.7 Inches 8.2 Inches 6.3 In/Hr
duration.
Figure 1-1
14, | Straightedge connecting :
(8) and (13) intersects
required return period. 3. 8 Inches 7.3 Inches 4. 8'In/Hr
Figure 1-2
15.| Percent of Point Rainfall o5 . 69
Figure 1-5
16.] (14) x (15) = (2) 3.2 Inches 6. 4 Inches 3.3 In/Hr

29




74. Examples illustrating use of the seasonal probability diagrams.

Example 1

Determine the probability of occurrence in July of a 1-hour rainfall within the range of
magnitude of the 1~ and 2-year values. - The l-year 1-hour value of 1.5 inches for Atlanta is
estimated from a combination of figures 1-2, 2-2, and 2-5. From figure 2-8, the empirical
probability that the l-year 1-hour rainfall will be equalled or exceeded in July of any one year
is 20% or 20 chances out of 100. Similarly, the probability that Atlanta's 2-year 1-hour value
of 1.7 inches will be equalled or exceeded in any one July is 11% by interpolation. = The differ-
ence (20% — 11% = 9%)is the probability of occurrence in any one July of a 1-hour rainfall with-
in the range 1.5~1.7 inches, inclusive.

Example 2

Assume the hurricane season to be June through October and determine the probability of
getting 4.0 inches or more in 6 hours during this season at a point near Miami, Fla. For a first
approximation, determine from the isopluvial map the 2-year 6-hour value near Miami to be 4.7
inches. Referring to the seasonal probability chart for 6 hours for the 2-year return period, it
may be seen that for June through October there is about a 29% chance of getting 4.7 inches or
more for 6hours (corresponding to the 2-year 6-hour return period) during the hurricane season.
Since the chance of equalling or exceeding 4.0 is obviously greater than for 4,7 inches, use the
return period diagram for a second approximation to get a rainfall value for the 1-year return
period, At the point of interest near Miami, (referring to the map of figure 2-6) we find that the .
ratio of 100-year to 2-year rainfall is about 2.1. Multiplying 4.7 inches by the ratio, 2.1, to
; get the 100-year value, we then enter the return-period diagram of figure 1-2 with the 2-year
value, 4.7, and 100-year value, 9.9, and obtain a 1-year value of 3.7 inches. Referring again
to the seasonal probability chart for 6 hours, the probability for the hurricane season at the
l-year retarn period is about 58%. The probability of the 2-year value is about 29% and one can
safely interpolate to the conclusion that the probability of 4.0 inches is about 40%. In other
words, the probability of 4.0 inches or more rain in 6 hours during the hurricane geason is 40%;
this depth of rainfall will be equalled or exceeded in four seasons out of ten.

If 50% rather than 40% had been interpolated between the 1- and 2-year return period
probabilities, the magnitudes would, for all practical purposes, be the same; for 50% during the
hurricane season, the 6 hour value is estimated to be 3. 8 inches and for 40% it is 4.0 inches.

Example 3

Consider the problem of what infiltration and other loss is necessary in the 3 summer ]
months for the runoff to equal that in the 3 winter months, assuming 100% runoff in the winter, :
with a 2-year 6-hour rainfall., From the maps and diagrams it is determined that the 2-year
6-hour rainfall for this watershed is 3.0 inches. For June, July, and August, in the 6-hour
seasonal probability chart, at the 2-year return-period level, ‘the percentage values are about
5, 6, and 7, respectively, giving a total of 18% probability of 3.0 inches being equalled or ex~
ceeded during the 3-month summer season of any one year. For equalprobability in the 3~month
winter season, in the l-year return period, the seasonal probability chart for December, Jan-
uary, and February gives values of 4% for each, which is a little low compared with the total of
18% for summer. However, this is at the limit of the chart. Using the frequency diagram, with
3.0inches at the 10-year level and the hypothetical value of 1.8 inches (from the isopluvial map)
for the 2-year value, read 1.4 inches for the 1-year value. Since there is only a 12% chance of
this value being equalled or exceeded in wintertime and the 18% value is a little smaller, it can
be inferred that the infiltration and other loss must be at least the difference between 3.0 and
1.4 inches, or 1.6 inches.

Example 4

As an example where interpolation between durations is necessary, consider the first ex-
ample of table 2-1 where the 25-year 3-hour rainfall is estimated to be 3.8 inches. If the prob~
ability of occurrence for July is required, 1.0 and 0.3% are estimated from the 1- and 6-hour
seasonal probability charts, respectively. The 3-hour probability is then interpolated to be 0.7%

or 7 chances in 1,000 of equalling or exceeding a 3-hour rainfall of 3.8 inches in July of a par-
ticular year. ' : ' '
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Table 2-2. Station Data 2-Year 1-, 6-, and 24-Hour

Period Length 2~Year l-Hour | 2-Year 6-Hour | 2-Year 24-Hour
STATION Lat. Long. of of Record Rainfall Rainfall Precipitation
. Record {years) (inches) (inches) (inches)
ALABAMA
Abbeville 31-34 85-15 |1945-50 8 1.64 2,89 4.40
Addison R 34-13 87-10 {1941-56 - 18 1.66 2,62 3.76
Addison Central Towexr 34-21 87-20 {1939-54 16 -3.97
Alberta 32-14 87-25 ]1940-54 15 4,60
Albertville 1 8 34~15 86-13 11939-54 18 4.15
Alexander City 6 NE 32-59 85-52. |1943-54 ' 12 4,14
Aliceville 33-08 88~08 |1940.-54 15 4,10
Andalusia 31-19 86-30 {1939-54 16 4,70
Anniston . 33-40 85-50 1193948 10 3.90
Anniston WB City 33-39 85-50 |1906~-30 25 1.79 2:85 3.96
Anniston CAA AP 33-35 85-51 |1944-54 11 4,19
Arley 34~04 87-13 |1939-.54 18 X 3.91
Ashland 33-16 85-~50 |1940-55 18 1.96 2.98 3.98
Ashville 3. SW 33-49 86~19 {1941-54 14 4,80
Athens 34-48 86-59 [1941-54 14 3.62
Atmore State Farm 31-10 87-29 {1940-54 15 4,58
Atmore State Farm 31-10 87-29 |1940-55 16 2.14 3.26 4,48
Auburn 3 SW 32-34 85-31 }1939-54 16 4.46
Auburn SCS 10 32-36 85~29 |1944-~50 7 1,81 3,15 4,91
Autaugaville 32~26 86-39 {1941-54 14 4,15
Barton 34-43 87~52 |1940~52 13 3,22
Bay Minette 30-53 87-47 [1942-54 13 4,80
Beatrice 31-44 87-13 |1942-50 92 5.50
Belgreen 34-28 87-52 |1939-48 10 4,02
Belgreen TVA 43 34-28 87-52 |1941-55 15 1.67 3.11 4,48
Belle Mina 2 N 34-42 86-53 |1940-54 15 3.59
Benton 32-20 86-48 11801-33 33 3.64
Berry 33-40 87-36 |1945-50 6 2.26 3.26 4,08
Bexar 2 SE 34-12 88-09 {1941.-56 16 1.91 2.75 3.97
Billingsley 32-40 86~43 |1939-54 16 4,08
| Birmingham WB' AP 33-34 86-45 |1939-49 11 3.88
Birmingham WB AP 33-34 '86-45 11904-51 48 1,84 2.85 4,17
Birmingham 33~-32 86-50 |1939-53 15 4,33
Bishop 3439 88-07 |1939-54 18 3,95
Boaz 34-13 86-10 |[1939-54% 12 3.47
Boaz 34-13 8610 |1941~56 16 1,51 2,99 4,36
Brantley 31-35 86~16 |1939-54 18 4,63
Brewton 3 SSE 31-04 87-03 |1939-54 16 5.24
Bridgeport 2 ¥ 34-56 85-45 |1900-54 55 3.33
Brundage 31-43 85-49 |1939-54 16 - 4,27
Calera 33-06 86-45 11939-54 16 4,81
Camden 3 NNW 3202 87-319 }1950-54 5 3.67
Campbell - 31-55 8759 |1941-55 15 1.78 3,54 5,01
Camp Hill 2 NW 32-50 85«41 [1901-54% - 48 3.83
Carbon Hill 33-54 87-32 [1939-54 16 3.83
Center Grove 34-23 86-38 |1939-54 16 3.67
Centreville 32-57 87-08 [1939-.54 16 4.75
Chatom 31.28 88-15 |1949-54 6 4.28
Childersburg 33-17 86-21 {1939..54 16 3.83
Citronelle 31-05 88-14 |1897-54 58 4,96
Clanton 32-51 86-38 [1897-.54 58 4,51
Clayton 31~53 85-27 [1939-.54 16 4,06
Coffee Springs 2 NW 31-11 85-56 [1939-54 16 4,14
Collinsville 34-15 85«52 |1939-54 16 4,52
Columbia 31-18 85-07 |1939-54 16 4.18
Cordova 33-46 87-11 |1939-54 16 4,14
Cuba . 32-26 88-23 |1944-54 11 4,13
Dadeville 32-50 85-45 |1939-54 16 . 4,60
Dadeville 2 32-50 85-46 [1940-55 16 1.73 2,73 4,06
Dancy 33-00 8817 |1939.54 16 3.31
Danville 34-25 87-04 |1941-54 14 3.79
Dayton 32-21 87-39 [1940-54 15 4.60
Decatur 34-37 86-58 }1897-54 58 3.62
Decatur Substation 34-38 86-58 [1939-54 16 3.80
Decatur 4 34-37 86-5¢ [1947-54 8 4,16
Demopolis lock 4 3 32-31 87-51 |[1897-.53 57 4.46
Dothan CAA AP 31-14 85-26 ]1939-54 16 4,21
Dothan 4N 31-17 85-24 |19841-55 15 1.96 3.03 - 4,29
Elba 31-25 86-04 |1897-54* 31 4,85
Elrod 33-15 87-48 |1940-54 15 3.97
Eufaula 31-53 85-08 [1897-54 58 4,66
Eutaw Lock 7 32-47 87-50 |1939-54* 13- 4,37
Eutaw Lock 7 32-47 87-50 |1941-55 15 ° 1,78 3.12 4,24
Evergreen 31-26 86-58 |1897-49 53 4.68
Evergreen CAA AP 31-25 87-02 |1950-54 5 4.10
_|Fairhope 30-32 87-556 {1939-54 16 6.54
Falco Open Pond Tower 3106 86-33 11950-54 5 3.95
Falkville 34-22 86-55 11939-54 16 4,58
Falls City Black Pond Tower 34-04 87-20 [1948-54 7 3.42
Farley 34-36 86-34 [1942.54 13 3.81

" *Breaks in Record
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Table 2-2, cont.

Period Length - 2-Year 1-Hour | 2-Year 6-Hour | 2-Year 24-~Hour
STATION Lat. Long. of of Record Rainfall Rainfall Precipitation
Record (years) {inches) {inches) (inches)

ALABAMA (continued)
Fayette 33~41 87-50 1939-54 16 4.25
Flat Rock 34~46 85-41 1943-52 10 3.35
Flat Rock TVA 387 34~46 85-41 1941-55 15 1,36 2.25 3,58
Florence at Lock 34~47 87-40 1897-54 58 3,79
Fort Deposit 1 W 31-59 86-36 194154 14 4.42
Fort Morgan 30~14 88-01 | 1949.54 6 8,05
Fort Morgan 30~14 88-01 1941-55 15 2.19 4.54 6,79
Fort Payne 34-26 85-43 1939-54 16 - 3.62
Fort Payne 34-26 85-43 1942-56 15 1,36 2.33 3,63
Frisco City 31-26 87-24 | 1939-54 16 5.21
Gadsden- 34-.01 86-00 1897-54 58 4,33
Gainesville 32-49 88-09 | 1939-54 16 4,03
Garden City 34-01 86-45 1939-544 12 4,94
.} Garden City 34~01 88-45 1941-55 15 1.65 2,83 4.21
Geneva 31-02 85-52 1939-54 16 5.06
Goodwater 33-04 86-03 1939-53 15 3.82
Gorgas 33-39 87-13 1939-54 16 4.14
Greensboro 32-42 87-36 18907-54 58 4.49
Greenville 31~-50 86~38 190154 54 4.55
Greenville 2 31-50 86-38 1941-55 15 2.08 3,46 4.88
Gulf Shores 2 SSE 30-16 87-40 1948-54 ki 6,05
Gunter Field 32-24 86-14 | 1939-45 7 3.96
Guntersville 34-21 86-18 1905-48 44 4.00
Guntersville City Water Works TVA 403 34-22 868-17 1941-55 15 .75 3.09 4,54
Guntersville Dam 34-26 86~24 1939-54 16 3.7t
Haleyville 34-14 87-37 1939-54 16 4,27
Haleyville 34-14 87-38 1940-56 17 1.60 2.79 4.35
Hamilton 34~08 87-58 1939.54 16 4,02
Harrisburg Cahaba Tower 32-48 87-11 ( 1949-54 6 3.43
Hayneville 32-11 86-35 1839.54 16 4.69
Headland 31-21 85-20 1950-54 5 3,70
Helena 33-17 86-51 1939-51 i3 5.22
Highland Home 31-57 86-19 1897-54 58 4.46
Hightower 33-32 8524 1941-54 14 3,19
Hodges 34..20 87-56 1939-54 16 4,07
Huntsville Substation 34-43 86-35 1939-54 16 3.68
Huntsville 4 SSE 34-42 86-35 1939-54 16 3.31
Hytop . 34-49 86-07 1939.54 16 4.21
Jackson Lock 1 7 31-33 88-01 1939-54 16 5.53
Jackson Lock 1 31-33 88-01 1941-55 15 2.09 3.62 5,22
Jackson Shoals 33-32 86~12 193954 16 3.82
Jacksonville 33-49 85-45 1941-55 15 1.76 2.71 3.46
Jordan Dam 32-37 86~15 1939-54 16 4,91
Lafayette 32-54 85-24 1945-54 10 ~ 3.44
Lay Dam 32-58 86~31 1939-54 16 4,61
Lay Dam 3258 86-31 1940..55 16 2.02 3,51 4,70
Leeds 33-33 8633 193954 16 4,97
Leesburg 34-11 85-46 1939-54 is 4.50
Livingston 32-35 88-11 193954 16 4.06
Lockhart 31-01 86-22 1943-54 12 5.60
Lock 2 32-08 R8-02 193949 11 5.34
Lock 3 32-17 88-01 1939-49 11 4,87
Lock 4 33-38 86~11 1939-49 11 4,13
Lock 17 33-29 87-20 1939-54 16 3.95
Hadison 3442 86-45 189754 58 3.76
Magella 33-30 86-51 193954 16 4,50
Magnolia 32-08 87-39 | 1940-55 ie 1.92 3.30 4.77
Maple Grove 34-07 85-46 1897-38 42 4,14
Marion 1 N 32-38 87-18 1939-54 16 4.80
Marion 1 N 32-38 87-18 1941..55 15 1.78 3.51 4.58
Marion Junction 32-26 87-14 1939-54 16 4.50
Marion Junction 2 NE 32-28 87-13 1950-54 5 4,08
Martin Dam 32-40 85-55 1939-54 16 4,01
Maxwell Field 32-23 86-21 | 1939-54 16 4,73
Melvin 31-56 88-27 1940-54 15 4,92
Mertz Pondville Tower 32-53 87-20 | 1948-54 7 4,27
ay ! 32-04 85-32 | 1940-55 18 1,95 3,13 4.26
Millers Ferry 32~06 87-22 1939-54 18 4.85
Milltown 33-02 85-29 1939-.43 5 4.25
Milstead 3227 85-54. | 1903-54 52 4.34
Mitchell Dam 32-48 86-27 1939-54 16 4.48
Mobile WB AP 30-41 88-15 1939-54 16 5.29
Mobile WB City 30-42 88-02 | 1939-48 10 5.16
Mobile WB City 30-42 88-02 | 190i-56 56 2,40 3.86 5,90
Monte Sano 34-45 86-31 1941-54 14 3.94
Montevallo 33-06 86~52 | 1941-54 14 4,08
Montgomery WB AP 32-18 86-24 1903-51 49 1.89 3,46 4.68
Montgomery WB City 32-23 86-18 1939-54 16 4.79
Moulton 34-29 87-17 1939-51 13 3.92
Moulton TVA 381 34-29 87-17 1941-56 16 1.67 2.59 3.97
Muscle Shoals CAA AP 34-45 87-37 1941-54 14 3.89

*Breaks in Record




Table 2-2, cont.

. Period Length 2-Year l~Hour 2-Year 6-Hour 2~Year 24-Hour
STATION Lat. Long. of of Record Rainfall Rainfall Precipitation
Record (years) " (inches) (inches) {inches)

ALABAMA' (continued)
New Brocton 3 NE 31-25 85-54 |1940-55 i6 2.10 3.42 4.39
Newburg 34-29 87-35 }1945-54 10 4.48
New Market 34-54 86~26 §1943-52 10 3,46
Newton 31-20 85-36 |1897-54* 30 4.86
Oneonta 33-57 86-29 [1939-54 16 5.21
orrville 32-18 87-14 [1941-54 14 4.80
Ozark 31-28 85~-39 {1902-54 53 4.97
Paint Rock 34-40 86-20 |1939-51 13 4,10
Paint Rock 34-40 86-20 |1941-56 16 1.86 2.71 3.96
Palmerdale 2 W 33-44 86-41 |1948-54 7 5.10
Parrish 33-43 87-13 |1939-43 5 3.53
Pennington Lock 2 32-08 88-02 [1950-54 5 3,94
Perryville 32-37 87-08 [1940-54 15 4.58
Peterman 31-36 87~16 {1940-55 16 1.87 3.37 4,74
Pickensville 33-13 88-16 |1948-54 7 4.40
Pine Hill 31-59 87-36 |1941-54 14 4.38
Pine Level 32-04 86-04 |1941-54 14 4,99
Plantersville 32-39 86-56 |1940-54 15 4.18
Pleasant Grove Schaol 34-57 85-55 [1949-54 6 3.89
Pleasant Hill 32-10 86-55 |1944~50 7 1.82 3.03 3.78
Prattville 32-28 86-28 [1902-54 53 4.18
Primrose Farm 32-18 86~15 11939-564 16 4,67
Pughmataha 32-12 88-21 (1897-54 58 4.58
Red Bay 34-27 88-09 |1941-54 14 3.84
Reform 33-23 88-01 |1939-54 16 4.00
River Falls 31-22 86-32 [1939-54 16 5.04
River Falls 2 NE 31-22 86-31 §1943-55 13 2.11 3.49 4.83
Robertsdale 7 E 30-33 B87-36 j1939-54 16 5.69
Rock Mills 33-09 85~18 }1939-54 16 3.72
St., Bexrnard 34-12 86-47 11916-54 39 4,19
Samantha 33~-25 87-36 |1939-43 5 4,66
Sand Mountain State Farm API 34~17 85-58 |1941-54 14 4,42
Bayre 33-43 86-58 |1939-54 16 4.32
Scottsboro 34-41 86-02 [1897-54 58 3.95
Scotisboro Substation 3441 86-01. {1947-54 8 3,76
32-18 85-15 11939-54 16 4.34
. 32-25 87-00 |1897-54 58 4,26
Sheffield TVA Nursery 34-46 87-42 (1939-54 16 3.52
Shoemaker Springs 34-51 87-12 |1948-54 7 4.74
Slocomb 4 8 31-03 85-36 [1948-54 7 4,98
Snow Hill 32~00 87-01 |1939-54 16 5.05
Spring Hill 30-42 88--10 |1939-51 13 6.54
South Hill 34-24 86-02 |1939-54 16 4.14
Suttle 32-32 87~11 [1950-54 5 4.34
Swaim 34-53 86-13 |1939-54 16 4.14
Sylacauga 2 W 33-10 86-17 |1939-54 16 4,16
Sylvania 34-34 85-49 11939-54 16 3.72
 Talladega . 33-27 86-06 |1939-54 16 3.65
Talladega Horn Mountain Tower 33-18 86~04 11949~-54 6 2,40
Thomasville 31-55 87-44 |1897-54 58 4,70
horsby 1 SW 32-54 86-44 [1943-55 13 1.73 2,69 3.88
Thurlow Dam 32--32 85-54 [1939-54 16 4.16
ibble 2 S 31-20 88-15 |1943-49 7 5.71
33-49 86-44 {1948-54 7 5.41
33-49 86-44 }1942-55 14 1.87 3.27 5.04
31-49 85~59 |1939-54 16 4,52
Troy . 31-49 85-59 (1944-50 7 1,97 2.71 4,09
Tuscaloosa CAA AP 33-14 87-37 [1939-54 16 4.16
Tuscaloosa Lock and Dam 33-13 87-35 |1946-54 9 3.73
skegee 32-26 85-42 {1900-54 55 4.22
nion Springs 6 W 32-08 85-50 |1897-54 58 4.66
hiontown 32-27 87-31 |1897-54% 46 4.24
hiversity 33-12 87-33 |1939-53* 13 4,02
niversity 33-12 87-33 |1940-55* 14 1,45 3.16 4,56
4lley Head 34-34 85-36 |1897-54 58 3.70
33-10 87-13 [1948-54 7 5.18
33-45 88-07 [1942-55 14 1,72 2.85 4,22
33-08 85~34 {1939-54* 15 3.64
dllace 3 SW 31-11 87-16 194154 14 4.20
lnut Grove 34-04 86-19 |1941-54% 12 5.87
34-55 88-04 11939-54 16 3.90
[Yest Blocton 33-07 87-07 |1940-54* 14 4.34
32-32 86-12 [1897-54 58. 4.33
31-39 87-43 11940-54 15 4.88
ler Dam 34-47 87-21 {1939-54 16 4.06
f1eld Lock 3 32-17 88-01 |1950-54 5 3.41
on Dam 34-48 87-37 |1940-54 15 3.71
ld 2 sw 33-55 87-50 |1939-54 16 4.34
Hydro, Plant 32-34 85-54 |1897-54 58 4,37
gs Store 34-57 87-53 |1945-54 10 4.06
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Table 2-2, cont.

Peoriod Length 2-Year l-Hour 2.Year 6-Hour 2-Year 24-Hour

STATION Lat, Long ., of of Record Rainfall Rainfall Precipitation

: Record (years) {inches) (inches) ({inches)
FLORIDA
Apalachicola WB City 29-44 84-59 1923-51%* 25 2.27 4.34 6,36
Arcadia 27-13 81-51 1907-54% 46 4,36
Avon Park 27~-36 81-30 1902~54% 52 4.72
Avon Park 27-36 81-30 |1940-55 16 2.29 3.27 4,68
Bartow 27-54 81-50 1897-54 58 4,68
Belle Glade Experiment Station 26-40 80-38  |1924-55 32 5.42
Belle Glade Hurricane Gate 4 26-42 80-43 1942-56 15 2,39 3.54 4,51
Belle Glade Hurricane Gate 4 26-42 80-43 1948-54 7 4,80
Big Pine Key Inn 24-40 81-21 1950-54 5 4,66
Blackman 4 WNW 30-33 86-43 {1943-50 8 1.93 3.36 4.16
Blountstown 2 SE 30-26 85-02 [1939-54 18 4,60
Boca Raton 26-21 80-05 11942-55 14 2.88 4.77 5.89
Bonita Springs 2 ESE 26-20 81-45  11943-54 12 4.82
Bradenton Experiment Station 27-29 82-33 191155 45 5.17
Branford 29-58 82-56 1945-50 6 1,82 3.09 4,19
Bristol 30-26 84-58 {1940-50 11 2.23 3.52 5.02
Brooksville Chin Hill 28-38 82-22 1945-50 6 2.38 4,23 6,86
Brooksville Nursery 1 28-38 82-19 1948-52 5 5.57
Bushnell 2 E 28-40 82-05 [1939-54 16 4.82
Camp Blanding 29-59 81-59 [1941-54* 13 3,54
Canal Point Gate 5 26-52 80-38 [1940-55 16 2.36 3.563 4,89
Canal Point USDA 26-52 80~-38 1940-54% 14 - 4,21
Captiva 26-32 82-11 1939-54 16 5,03
Carrabelle 29-51 84-40 }1897-55% 58 4.97
Caryville 30-46 85~49 11939-54 16 4.82
Cedar Key . 29-08 83-02 190855 48 4,67
Chattahoochee 1 W 30-42 84-52 |1939-54% 15 3.38
Chipley 3 E 30-47 85-29 |1939-54 16 5.02
Christmas 7 WNW 28-33 81~06 |1944-50 7 2.17 3.63 5.55
Clearwater 27-59 82-50 |1939-54 16 5.47
Clermont 6 S 28-29 81-46 1897~54 58 4.82
Clewiston 26-45 80~55 -{1940~54% 12 3.92
Clewiston US- Engineers 26-45 80-55 - 11948-54 7 5.48
Coconut Grove 7 S 25-39 80-17  .|1940-54 15 5.27
Compass Lake 30-36 85-24 1939-54 16 4.80
Crescent City 2 SW 29-25 81-31 1939-54 16 | 4,92
Crestview 30-46 86-34 1942-55 14 . 2,21 3,90 5.36
Crestview CAA AP 30-48 86-34 1943-52 10 4.76
Cross City CAA AP 29-38 83-06 |1941-50 10 2.08 3.52 4,94
Cross City CAA AP 29-38 83-06 |19850-54 5 5.32
Dania 4 WNW 26-04 80-12 1942-54 13 5.14
Davenport 28-09 81-36 }1939-46 8 5.36
Daytona Beach 29~13 81-02 1939-54% 11 5.40
Daytona Beach CAA AP 29-11 81-03 1941-50 10 2,26 3.78 4,67
Daytona Beach CAA AP 29-11 81-03 ]1939-54 16 4,86
De Funiak Springs 30-43 86-07 1897-54 58 5,71
De Land 29-02 81-18 1809-55 47 4,74
Dowling Part 30-15 83-15 |1944-50 7 1.97 3.07 4.13
Dry Tortugas 24-38 82-52 1950-54 5 4,14
Eglin Field 30-29 8631 1940-50 11 2,28 3.98 5.94
Eustis 2 8 28-50 81-41 |1897-54 58 4.10
Everglades 25-51 81-.23 1839-54 16 4.03
Federal Point 29-44 81-32 11897-54 58 4.44
Pelda 26-32 81-26 |1840-55 16 1.84 2.96 4.48
Felda 26-33 81-26 1940-51 12 ‘ 3.70
Fellsmere 27-46 80-36 [1913-55 43 5,00
Fernandina Beach 30-40 81-27 1902-54 53 5.10
Fort Drum 27-30 80-48 - [1942-50 9 1.76 2.76 4.08
Fort Lauderdale 26-06 80-09 |1913~54% 41 5.54
Fort Myers WB AP 26-35 81-52 1942~50 9 2.1 3.32 5,26
Fort Myers WB AP 26~35 81-52 1897-55 59 4.69
Fort Pierce 27-25 80-19 . |19801~54 54 4,67
Gainesville University of Florida 29-39 82-21 |1940-55 16 2.11 3.51 4,97
Gainesville University of Florida 29-39 82~21 1897-55 59 4,35
Glen St. Mary Nursery 30-15 82-10 |1939-54 16 4,96
Graceville 30-59 85-30 . |1941-55% 14 1.68 3.15 4,55
Grape Hammock 3 W 27-48 81-15 1941~50 10 2,42 3.62 5,56
Grape Hammock CP Ranch 27-48 81-15 1940-53% 13 4,40
Haines City 2 W 28-06 81-39 1942-49 8 2,17 3.12 5.32
Hart Lake 28-23 81-14 1942-54 13 4.88
Hastings 29-43 81-30 1939-44 6 3.80
Hialeah 25-50 80-17 1940-50 11 2.75 4,92 6.26
Hialeah 25-50 80-17 |1941-54 14 4,70
High Springs 29-50 82-36 1944-54 11 4.88
Hillard 30-42 81-56 1940-54 15 5.28
Hillsborough River State Park 28-09 82-14 1943-54x 11 5.09
Holopaw 28-09 81-04 1941-50 10 1.97 3,30 4.93
Homestead Experiment Station 25-30 80-30 |1940~55 16 2.64 3.79 4,64
Homestead Experiment Station 25-30 80-30 1910~-54* 42 5,45
Hypoluxo . 26-33 80-03 1900-55 56 5,60
Immokalee 26-26 81-26 |{1941-45 5 4.12

*Breaks in Record

36




Table 22, cont.
Period Length 2-Year 1l-Hour 2-Year 8-Hour | 2-Year 24-Hour
STATION Lat, Long. of of Record Rainfall Rainfall Precipitation
Record (years) (inches) - (inches)} (inches)

FLORIDA (continued)
Inglis 29-02 82-~41 1941-55 15 2.14 3.44 5.14
Iaverness 28--50 82-20  {1899-54% 53 4.40
Isleworth 28-28 81-33 {1939-54 16 4,56
Jacksonville Beach 30-17 Bl~24 1944-54 11 R 14
Jacksonville WB AP 30-25 81-39 1900-56 57 2,21 . 3.583 4.88
Jacksonville WB City 30-20 81-39 [1939-54 16 5.24
Jasper AP . 30-29 82~56 1942-48 7 2,09 3,30 4,78
Jasper 9 ESE 30-30 82-48 11942-54 13 3.67
Kendall 2 B 25-41" 80-17 1942-54 13 4,99
Key West WB AP 24-35 81-42 1941-53 13 4,34
Key West WB City : 24-33 81-48 [1900-56 57 2.09 3.39 4,92
Key West WB City . 2433 81-48 1939-54 16 5,83
Kissimmee 2 28-18 81-25 1940-55 16 2.29 3.67 5.00
Kisgimmee ., 28-18 81-25 1895-55* 58 4,60
La Belle 2 NW 26-46 81-27 1940-50 11 2.41 3.85 5,69
La Belle 26~46 81-26 1939-54 16 4,26
Lake Alfred Experiment Station 28-06 81-43 }1939.54 16 5,23
Lake City 2 E 30-12 82-35 1897-54 58 3,97
Lake Hiawasse 28-32 81.-28 [1941-54 14 . 4,14
Lakeland WB City . 28-02 81<57 {1943~50 8 2.40 3.76 5.57
Lakeland WB City 28-02 81-57 1939-54 16 4,50
Lake Placid 2 SW 27-17 81-23 |1939-54 16 5,38
Lake Trafford 26-26 81-29 1948-54 7 4.04
Lamont 8 W 30-24 83-55 1941-55 15 2,03 2.96 3.53
Lamont 8 W 30-24 83-55 1939-51% 7 . 3.34
leesburg 28-49 81-52 1942-55 14 2.24 3.30 4.78
Lignunvitae Key 24-54 80-42 1942-50 9 2.04 3.61 5.03
Loxahatchee 26-41 80-16 1941-54 14 5.95
Loxahatchee 26-4) 80-16 1940-55 16 2.30 4,31 5.79
Lynne 4 SE 29-10 81-52 1941-50 10 2.21 3.31 4.55
Madison 30-28 83-25 |1803-55 53 4,49
Marathon Vaca Key 24-43 81-06 1950-54 5 4.38
Marianna Industrial School 30-45 85-17 1900-54 55 . 4.79
Mariasnna CAA AP 30-50 85+11 1950-54 5 3.68
Marineland 29-40 81-13 1941-50 10 1.93 3.83 5.53
Mayo 5 NW 30-06 83-14 |1949-54 8 . 4.70
Melbourne 28~05 80~36 1939-54 16 4.48
Melbourne WB AP 28-~06 80-38 1941-50 10 1.94 2,93 4.80
Melbourne 10 WNW 28-07 80-45 1942-50 9 2.04 3,02 4,33
Merritt Island 28-21 80-42 1896-55% 58 4.88
Miami Beach 25-47 80-08 194154 14 4.61
Miami WB AP 25-49 80-17 1939-54 16 5.98
Miaml WB City 25-47 80-11 1911~56 46 2.66 4,75 6.32
Miami WB City 25-47 80-11 1939-54 i6 5.33 '
Milton Experiment Station 30-47 87-09 1948-54 7 4.51
Nonticello 2 8 . 30-32 83-52 1904-55% 51 4.70
Moore Haven Lock 1 26-50 81-05 1940-55 16 2,38 3.41 4.63
Moore Haven Lock 1 26-50 81-05 |[1939-54 16 . 4,60
Mountain Lake 27-56 81-36 1939-54 16 4.86
Mount Pleasant 30-40 84-42 1905-55% 50 4.26
Myakka River State Park 27-15 82-19 1943-54 12 5.29
Raples 26-09 81-47 1942-54% 12 5,90
Naples 1 S 26-07 81-49 1943-48 6 2,20 3.87 6,00
New Smyrna Beach 4 N X 29-05 80-57 1897-55 59 5,02
Niceville 30-31 86-30 1939-54 16 5.68
F Nittaw 1 S 27-56 81-00 | 1942-54 13 5.50
North New River Canal 1 26-34 80-45 1941-56 16 2,13 : 3.28 4.35
. North New River Canal 1 26-33 80-43 1941-51 11 3.96
North New River Canal 2 26-20 80-33 | 1941-50 10 1.67 2.87 3.74
North New River Canal 2 26-20 80-33 ]1941-51 11 3.26

orth New River Canal 20 Mi, Bend 26-09 80-27 | 1940-45 6 1.77 2.90 4.29

29-11 82-08 | 1948-54 7 5.11

Ocala 2 NE 29-13 82-07 1896-55% 59 4.31
Okeechobee Hurricane Gate 6 27-13 80-48 | 1940-55 16 2.22 3.34 4.53
Okeechobee Hurricane Gate 6 27-13 80-48 1939-54 16 4.60
Okeechobee 27-14 80-59 1948-54 7 5.36
Orange City 3 S 28-55 81-17 1944-50 7 2,18 3.38 5.35
Orange Springs 1 E 29-30 81~55 | 1944-52 9 4.90
Orlando WB AP 28-33 81-20 1942-50 9 2.62 3.79 5.85
Orlando WB AP 28-33 81-20 | 1943-54 12 4.99
Orlando Water Plant 28-33 81-21 [ 1939-54%* 10 3.77
Ortona Lock 2 26-47 81-18 | 1940-50 11 2.28 3.74 4.85

tona Lock 2 26-47 81-18 1940-51 12 4,64
Palatka 29-39 81-38 1923-55* 32 - 4.54
Pahama, City 2 30-10 85-40 1940-55 16 2.14 3.64 5.05

anama City 30-~10 85-42 1914-56% 31 - 5.18

1 27-35 82-26 1945-50 6 2.58 4,03 6.39

nnsuco 4 NW . 25-56 80-27 1940-55 16 2.44 3,89 5,14

nnsuco 4 NW 25-56 80-27 1941-51 11 4.85

nsacola CAA AP 30-28 87-12 1944-54 11 5.53

msacola WB City ' 30-25 87-13 | 1900-56 57 2.51 4.54 6.47

Yeaks in Record
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Table 2-2; cont.

Period Length -2-Year l-Hour 2-Year -6-Hour 2-Year 24-Hour
STATION Lat, Long. o of Record Rainfall Rainfall Precipitation

Record (years) (inches) {inches) (inches)

GEORGIA (continued)
Buena Vista 32-19 84-31 1845~50 6 1.56 2,44 3.67
Burton Dam 34-47 83-32 1941-50 10 1,70 3.16 5,00
Butler 32-33 84-14 1949-54 6 3.07
Butler Creek 33-22 81-57 1949-54 6 3.46
Cairo 2 NNW 30-54 84-13 1939-54 16 4.40
Camilla 31-14 84-13 1939-54 16 3.94
Camp Stewart 31-52 81-37 1942-54% 9 4,69
Canton 34-~14 84-29 1897-54 58 3.60
Canton . 34~14 B84-~-29 1940-56 17 1.56 2,57 3.76
Carlton Bridge 34-04 82-59 1939~54 16 3.96
Carnesville 34-22 83-14 }1941-56 16 1.55 2,58 3.69
Carrollton 33-36 85-~05 1940-54 15 3.11
Carrollton 33-36 85-05 1941-55 15 1.65 N 2.28 3.08
Carters 34-36 84-42 [1948-54 7 4.12
Cartersville 34-09 84-48 - [1948-54 7 3.28
Cartersville 3 SW 34-09 84-50 |1939-54 16 .3.13
Cedaxrtown 34-01 85-15 193954 16 3.65
Chatsworth 1 W 34-46 84-47 1939~-54% 9 3.76
Chickamauga Park 34-55 85-16 1941-54 14 3.83
Choestoe 34-48 83-54 - |1942-54 13 3.83
Clayton 34-53 83-24 189754+ 56 4,72
Clermont 3 8 34-27 83-48 1941-56 16 1.26 2.15 3.34
Cleveland 34-36 83-46 [1948-54 7 5.51
Columbus 32-28 84-59 1939-54% 15 3.89
Columbus WB AP 32-21 84-56 11946-50 5 1.78 2.43 3.7%
Concord 33-05 84-27 . |1939-54 16 3.72
Coolidge 31-01 83~-52 1941-55 15 2.10 2,99 3.79
Cordele 31-58 83-47 1939-54 16 3,92
Cornelia 34-31 83-32 1939-54* 14 4.32
Covington 33-36 83-~52 1897-54% 57 3.71
34-13 | 84-08 1939-54% 8 3,48
34-27 85-06 1948-54% ] 4.98
31-46 84-47 1946-54 9 4.18
34-32 83-59- (1897-54 58 4.17
33-55 84~50 |1949-54 [ 4,20
34-46 84-58 1939-54 16 3.84
31-46 84-27 1948-54 7 3.74
34-25 84-07 [1948-54 7 4,08
34-46 84-13 |1943-54 12 4.04
31-39 81-51 1939-54 16 3.98
31-42 83-53 1941-55 15 2.10 3.07 3.99
31-02 84-55 |1948-54 7 4.49
31-30 82-51 1939-54% 15 3.91
33-45 84-45 11948-54 7 4,38
32-35 8143 1939-54% ] 3.48
32-33 82~55 (1899-54 56 3,82
32-32 82-54 1942-~55 14 1.49 2,53 3,20
32-12 83-11 1897-54% 56 3,79
31-34 84~44 1941-55 15 2.10 3.27 4.08
34-42 84-29 1939~-54% 15 4.28
33-52 84-59 |1948-54 7 3.61
33-16 84-17 1939-54 18 4.07
34-26 84-42 |1939-54% 10 3.19
33-00 84-07 1939-53 15 3,79
30-41 82-34 |[1939-44 6 3.73
30-41 82-34 1941-50% 92 2,75 3.68 4.88
31-43 83-15 }1898-54% 39 3.79
Flat Top TVA 109 34-51 84-30 [1941-55 15 1.73 3.49 5.64
leming Experiment Station 31-53 81-25 1950-54 5 4,88
intstone 34-56 85-21 |1943-54 12 4,36
30-48 82-02 1945~54% 8 4.18
30-48 82-02 [1941-55 15 2,34 3.48 4.28
30-44 82-08 1949-54 6 3.982
31-36 85-03 {1897-54 58 4,34
32-34 83-51  }1939-54 16 3.74
33-17 85-06 1948-54 7 3.28
34-19 83-50 |[1897-54 58 3.52
31-56 81-55 1905-54 50 4.49
32-36 85-05  |1939-54 16 3.44
33-34 83-11 |1939-54 16 4.55
33-15 8416 1897-54 58 4,02
32-45 84-58  ]1945-50 8 1.57 2,64 4,17
33-14 84-35 |1944-50 7 1.87 3.09 4.64
34-21 82-56 {1939-54 16 3.67
32-17 83-28 |1898-54 57 3.96
31-52 82-36 1942-50 9 2.50 3.75 5.11
34-52 | 84-06 1939-54 16 3,47
31-12 84-27 1941-54 14 4.27
34-58 84-03 1939-44 6 2.73
33-19 83-51 |[1942-55 14 1.51 2.64 3.40
34-29 84-27 1939-54 16 3.73

aks in Record
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Table 2-2, cont.

2-Year 24-Hour

Period Length 2-Year l-Hour 2-Year ‘6-Hour
STATION Lat. Long. of of Record Rainfall Rainfall Precipitation

. Record (years) (inches) (inches) (inches)
GEORGIA (continued) .
Jasper 7 ¥ 34-29 84-30 1943-56 14 1,42 2.40 3.10
Jesup 31-37 81-53 1941~50 10 1,81 2.86 4.07
Jonesboro 33-31 84-21 1948-54 7 3.78
Kingston 34-14 84-56 1948-54 7 - 3.79
La Fayette 34-42 85-17 1939-54 16 3.98
La Fayette 34-42 85-17 1940~56 17 1.63 2.80 4,22
La Grange 33-02 85-02 1939-54 16 4.38
La. Grange 33-02 85-02 1942-55 14 1.70 2.52 3.88
Lawson Field 32-21 85-00 1941-45 5 1.70 3.14 4.54
Lincolnton 33-47 82~28 1948-54 7 3.10
Lisbon 33-57 82~35 1941-50 10 1.58 2.80 3.99
Little Hightower 34-56 83-39 1939-54 16 4.62
Louisville 33-00 82-24 1897-54% 52 3.53
Louisville 33-00 82-24 1941-55 15 1,90 2.81 3.73
Lumber City 31-55 82-41 1939-54 16 4,28
Lumpkin 3 E 32-01 84-48 1944-50 7 1.80 2.81 4.06
Macon 32-50 83-38 1939-53 15 3.26
Macon WB AP 32-42 83-39 1903~51 49 1.85 3.32 3.84
Margret 34-46 84-07 1939-44 6 3.21
Maysville 34-15 83-34 1948-54 7 4.69
Midville 32~50 82-14 1948-54 7 3.56
Milledgeville 33-05 83-13 }1897-54% 55 3.66
Millen 32-48 81-56 189754 58 3.59
Montezuma 1 NE 32-19 84-01 1939-54 16 3.80
Monticello 33-18 83-41 1939-54 16 3.78
Moultrie 2 ESE 31-10 83~45 1939-54 16 4.16
Mount Vernom 3 WNW 32-12 82~38 1949-54 6 3.49
Mulky Gap 34-48 84-01 1939-44 6 3.24
Neel Gap TVA 135 34~44 83-55 1941-50 10 1.40 2.51 4,28
Newnan 33~22 84-49 1897-54 58 . 3.56
Neontootla Creek 34-42 84-13 1939-54 16 4,18
Norcross 4 N 34-00 84~-12 1939~-54 16 3.89
Nottely Dam 34-58 84-05 1949-54 6 3.12
Pearson 31-18 82-51 1941-~-55 15 2,16 2.98 3,92
Pine Mountain Valley 32-47 84-51 1948-54 7 4,09
Quitman 30-47 83~33 1897-54 58 4.48
Resaca 34-35 84-57 1898-54 57 4.03
Rising Fawn 34~-45 85-32 11946-54 9 3.68
Rome 34-15 85-10 1897-54 88 3.72
Rome 6 SW 34-10 85-12 |1941-56 16 1.57 2.50 3.53
Savannah USDA Plant Garden 32~-00 81-16 1939-54 16 6.17
Savannah WB AP 32-08 81-12 190356 54 2,26 3.66 4.75
Savannah WB City 32-05 81-05 11939-45 7 4.86
Savannah Beach 2 N 32-01 80-51 1939-54 16 4.55
Sparta 2 NNW 33-18 82-59 1939-54 16 2,95
Sparta 2 NNW 33-18 82~59 1941-55 15 1.52 2,41 3.22
Stanley Gap TVA 111 34-47 84-18 1944-50 7 1.50 2.45 4.43
Stillmore 32~23 82-13 1939-45 7 3.76
Suches 34-41 84-01 1939-54 16 5.54
Summexrville 34-29 85-22 1939-54 16 4.24
Swainsboro 32-36 82-20 1847-54% 7 3.19
Sweet Gum TVA 129 34-58 84-15 1944-56 13 1,28 2.30 3,79
Sylvania 32-45 81-38 1941-55 15 1,90 2,72 3.64
Talbotton 32-40 84-32 1897-54 58 3.73
Tallapoosa 2 NNW 33-46 85-18 1897-54% 57 3.53
Taylorsville 34-05 84-59 1939-54% .9 3.84
The Rock 32-58 84-14 [1941-55 15 2.07 2.65 3.58
Thomasville 30-51 83-59 1939-54 16 4,15
Thomasville WB City 30-48 83~58 1906~32% 25 2.16 3.86 4,64
Tifton 2 N ) 31-28 83-32 1939-54 16 3.97
Titus 34-57 83-38 1842-54 13 4.87
Taccoa 34-35 83-19 1897-54 58 4,62
Tray Mountain TVA 154 34-48 83-42 1944-56 13 1,98 3.55 5.79
Tunnel Hill 34-52 85-02 1939-54 16 4.06
Valdosta 4 NW 30-52 83-20 1941-55 15 1.93 2.65 3.65
Valdosta WB AP 30-47 83-17 1949-54 6 3.19
Waleska 34-19 84-33 11948-54 7 3.67
Warrenton 33-24 82-40 [1939-54 16 3.73
Washington 33-44 82-44 1897-54 58 3.48
Watkinsville ARS 33-52 83-26 {1941-55 15 1.78 2.60 3.82
Waycross 31-13 82-22 1897-54 58 3.54
Waynesboro 3 NE 33-07 81-58 [1940-54% 11 4.14
West Point 32-52 85-11 1897-54 58 4.14
Winder 3 NW 34-01 83-46 1941-50 10 1.55 2.24 3.52
Woodbury 32-59 84-35 1901-54 54 3.86
Woodstock 3406 84-31 1939-54% 9 3.08
Young Harris 34-56 83-51 1939-54 16 3.26
LOUISIANA
Bogalusa 30-47 89-52 | 1939-55 17 4.97
Bogalusa 2 E 30-48 89-50 | 1948-55 8 5,04
*Breaks in Record
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Table 2-2, cont.

Period Length 2-Year l-Hour | 2-Year 6-Hour | 2-Year 24-Hour
STATION of of Record Rainfall Rainfall Precipitation

Record (years) {inches) (inches) (inches)

LOUISIANA (continued)
Buras 2 NNW 194655 10 5.47
Burrwood WB AWY 1939-55 17 5.81
Burrwood WB AWY 1941~-50 10 2.95 5.96 7.15
Chandeleur’ Lighthouse : 1940-49 10 2.63 4.30 6.29
Grand Isle 1980-55 6 6.48
Grand Isle 1940-50 1 2.82 5.16 6.65
Naval AMM Depot 1946-55 10 5.58
Pearl River 1939-55 17 5.77
Pearl River Lock 1 1948-55+ 6 6.13
Port Eads 1928-37 10 2.09 3.60 5.20
Port Sulpbur 1939-55 i7 5.93

MISSISSIPPI

Abbeville 1943-54 12 4.08
Aberdeen 1939-54 16 3.90
Ackerman 1948-54 7 4,10
Acton 1940-54 15 3,68
.| Ashland 1943-54 12 4,50
Avera 1940-55 16 2.35 3.79 5.32
Baldwyn 1948-54% 6 4.14
Batesville 1897-54 58 3.85
Bay .St. Louis 1897-54 58 5.60
Bay Springs 1939-54 16 4,33
Beaumont 1943-54 12 5.21
Bellefontaine 2 NNW 1943-50 8 1.98 3.11 4.55
Belmont 1943-54 12 3.77
Biloxl City 1940-556 16 2.41 4.72 6,44
Biloxi City 1939-54 16 5,21
Biloxi Display 1948-~53 3 4,52
Bluff Lake 1948-54 7 5.30
Booneville 1898-54 57 3,76
Brooklyn 2 SE 1950-54 5 5.16
Brooksville Experiment Station 1948-54 7 4,87
Bruce 1947-54 8 4,40
Buckatunna 1948-54 7 5.05
Burnsville Substation 1939-54 16 4.03
-Byhalia 1940-56 17 1.64 3.08 4.14
Byhalia 1943-54 12 3.74
Calhoun City 1940-55 16 1.68 3.10 4,61
Calhoun City 1948-54 7 3.97
Carrollton 1948-54 7 4.63
1943-48 6 2.05 2.83 3.49
1948-54 7 4.81
1941-55 15 2,26 3.80 5.26
1939-54 16 4.67
1905-54 50 4.79
1897-54 58 3.91
1897-564 58 3.77
1949-54 6 4.40
1948-54 7 4.82
1948-54 7 4,38
1939-54 16 4,64
1941-52 12 1.63 3.03 4,62
1939-52 14 4.51
1939-46 8 4.07
103954 16 3.95
1941-56 16 1.74 2.84 4,00
1948-54 7 4.40
1939-54 16 4.12
1939-54 16 3.97
1940-55 16 1.82 3.35 4,42
1939-54 16 4.25
1940-47 8 1.76 2.81 3.54
1939-43 5 4,99
1909-54 46 4,20
1948-54 7 4.37
1948-54 7 4,20
1939-54 16 4.61
1948-54 7 4.56
1897-54% 57 4,67
{1941-55 15 1.88 3.42 4,69
1897-54% 55 4,11
1939-54 16 4.24
1943-56 14 1.61 2.60 4,08
1943-54 12 3.60
1948-54 7 5.38
1943-56 14 1.88 2,96 4,43
1897-54 58 4.20
1941.-56* 15 1.68 2.72 4,08
1942-54% 12 3.96
1939-54 16 3.71

aks in Record
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Table 2-2, c_bnf.

Period Length 2-Year l-Hour 2-Year 6-Hour 2-Year 24-Hour
STATION : Lat, Long. of of Record Rainfall Rainfall Precipitation
Record ‘(years) (inches) {inches) (inches)
MISSISSIPPI {(continued)
Kosciusko 33-04 89-35 1898~54 57 - 3.86
Kossuth 34-52° 88-39 1943-48 "6 1.79 2,73 4.49
Lafayette Springs 34-19 89-15 1948-54 7 4.30
Laurel 31-41 89-07 |[1902-54% 52 . 4.79
‘Leakesville 31-08 88-33 1897-54 58 5.16
Louisville 33-07 89-03 1897-54 58 4,25
Macon 2 NE 33-08 88-32 194055 16 1,86 3.22 4.18
Macon 2 NE 33-08 88-32 1939-54 16 3.96
Marion 2 E 32-25 88-38 - | 1942-51 10 2.10 3.32 4.12
McHenry 5 ESE 30-41 89-04 1948-54 7 4,16
' Meridian WB AP 32-20 88-45 | 1903-48% 44 2.15 3.29 4.57
i | Meridian WB AP 32-20 88-45 1944-49 6 4.43
¢ Meridian WB City 32~-21 88-40 1939-48 10 4.36
z i Merrill . 30-59 88-43 |1939-54 16 5.30
H Midway 3 . 34-44 88-15 1939-54 16 4,10
Mize 31-52 89-33 1948-54 7 4.45
Montrose 32-07 89-14 | 194854 7 4.20
Mount. Pleasant 34-57 89-31 | 1943-54 12 3.73
- New Albany 1 SE 34-28 89-00 | 1943-54 12 , 4.03
: Newton . Experiment Station . 32-19 89-07 1949-54 6 4,07
Ofahoma 32-43 89-42 | 1948-54 7 . ’ 4,24
Okolona X 34~00 88-45 [.1948-54 7 4,90
Ovett . 31-29 89-02 | 1941-55 15 2.26 3.82 5.32
R Pascagoula Ingall Shipyard 30-23 88-33 1941-55 15 2,87 5.05 7.56
B Pascagoula High School 30-23 88-33 1947~54 8 4.92
Paulding 32-02 89-02 | 1948-54 7 ) . 4,21
Pearlington 30-13 89-35 1897-54 58 4.87
Pelahatchie 32-19 89-47 1939-54 i8 3.98
Philadelphia 1 W3W 32~46 89-08 1949-54 6 4.06
Philadelphia 5 SW 32-44 89-11 |1939-51 13 3.46
| Picayune 30-28 89-40 | 1948-54 7 4.56
Pickens 32-53 89-59 | 1948-54 i 5.29
Pleasant Hill : 34-55 89-53 | 1948-54 T 3.53
Pontotoc 34-15 89-00 | 1897-54 58 : 3.65
; Poplarville Experiment Station 30-51 | 89-33 1939-54 16 4.22
? Porterville 32-43 88-29 | 1941.55 15 1,91 3.05 4.21 i
: Prentiss 2 NNE 31-37 89-52 ) 1948-54- 7 . 4,40
Purvis 31-09 89~25 | 1940-49 10 1.84 3.23 4.48
Purvis 31-09 89-24 | 1947-54 8 4.96
g Richton 12 NE 31-27 88-48 1947-~54 T8 5,02
H s b Rio 5 8 : 32-30 88-50 1943-52 10 ) 3.71
1 a Ripley 34-42 88-57 | 1941-50% 8 1.57 2.26 3.82
g : Ripley 34-44 88-57 1948-54 7 4,22
Russell 2 W ' 32-25 88~37 194854 7 3.98
Sardis Dam 34-24 89~48 1941~56 16 1.69 2,88 4.11
g Sardis Dam 34-24 89-48 195054 5 3.72
4 Sarepta 34-07 89-17 1941-56 16 . 1,87 3.28 4.85
Senatobia 34-37 89-58 1943-54 12 . 3.47
. Shubuta 31-52 88-42 | 1939-54 16 4.79
l Shubuta 2 : 31-52 88-42 | 1940-55 16 2.15 3.78 5.10
Shuqualak 32-59 88-34 | 1948-54 7 - 4,19
Smithville 34-04 88-23 194954 [} 4,08
Standard 30-32 89-22 | 1947-54 8 4.26
State College 33-28 88-48 | 1942-55 14 ) 1,76 3.06 4.19
i State College 33-27 88-47 | 1939-54 16 4.32
Sumrall 31-25 89-32 | 1948-54 7 4.15
Sylvarena 1 NE 32-01 89-22 | 1941-55% 14 1.86 3.01 4.10
Thyatira 34-38 89-45 1948-54 7 3.37
Tishomingo . 34-38 88-12 1 1942-56 15 1.66 - 2.59 4.25
] Tishomingo 34-38 88-12 | 1948-54 7 4.13
: Tupelo WB AWY 34-15 88-43 | 1940-50 11 1.68 i 2.64 4,00
" Tupelo 34-15 88-43 | 1939-54 16 4.31
e Tupelo 34-15 88-43 1900-54# 50 4.11
% Union 32-34 89-07 [ 1948-54 7 4.58
; University 34-22 89-32 1940-56 17 1,70 2.81 4,10
University 34-22 89-33 | 1899-54% 53 3.96
Vaiden . 33-20 89-45 1948-54 7 4,68
Vancleave 30-33 88-42 | 1948-54 7 I 4.36
van Vlieet 33-58 88-54 |1948-54 7 4,55
Walnut Grove 32-35 89-28 1939-54 16 . 4.45
Water Valley 34-11 89-38 1897-54 |- 58 . 3.98
Waynesboxo 3 WNW . :31-41 88-41 - | 1897-54 |- 58 4.55
¥West Point Experiment Station 33-36 88~35 1941-50% 9 1,38 2.56 4.04
West Point 3 NNW ' 33-39 88~40 | 1939-54% 12 3.20
White Oak 32-06 89~42 1948-54* 6 3.72
White Sand 30-48 89-41 1940-55 16 2.24 4.21 5.48
Wiggins 30-52 89-09 | 1944-55 12 2.20 3.94 5,38
Wiggins 30-52 89-09 | 1946-54 9 5.36

*Breaks in Record




Table 2-2, cont.

Period Length 2-Year l-Hour 2-Year ‘6-Hour 2.Year 24-Hour
STATION Lat. Long, of of Record Rainfall Rainfall Precipitation
Record (years) {inches) {inches) (inches)

NORTH CAROLINA

Monroe 4 SE 34-57 80-31 1939-54 16 3.86
Wadesboro . 34-57 80-04 | 1941-54 14 3.90

SOUTH CARQLINA

*Breaks in Record

Aiken 33--34 81-44 {1902-54% 52 3.53
Anderson 34-31 82~39 | 1899-54% 55 - 3.89
Anderson CAA AP 34-30 82-43 | 1943-54 12 3.95
Batesburg 33-54- | -81-33 §1947-54 8 3.25 !
Beaufort 7 SW 32-23 80-43 | 1899-54% 47 4.87 i
Belton 5 ESE 34-30 82-33 1941-55 15 1.54 2.30 3.28
Bishopville . 34~13 80-15 1939-53 15 3.84
Bishopville 34-13 80-15 | 1941-56 16 1.78 2.85 3.77
Blackstock Lo 34-34 81-09 1941-45 5 2.11 3.45 4,53
Blackville 3 ¥ 33-22 81-19 1899-54 56 3.59
Blairs . 34-25 81-24 1939~54 16 4,46
Branchville . 33-16 80-49 1947-~54 8 4,18
Calhoun Falls 34-05 82~35 1899-54 56 3.74
Camden 2 WSW 34-15 80-39 1899-54 56 4.06
Catawba 34--51 80-55 1939-54 16 3.30
Chappells 34-11 81-52 | 1939-54 16 3.43
Charleston WB AP o 32-54 80-02 |1941-54 14 4.19
Chester 2 SW 34-42 81-15 1939-54 16 3.67
Clemson College 34-40 82-50 1940-50 11 1.81 2.70 3.83
Clemzon College N . 34-40 82-50 | 1939-54 16 3.49
Columbin WB AP 33-57 81-07 |[1941-54 14 3.30
Columbia WB AP 33-57 81-07. | 1903-51 49 1.74 2,58 3.37
Crescent 34-46 82-07 1939-54% 15 4,33
Due West 34-21 82-22 | 1921-31 11 © L.68 2.88 4,30
Eau Claire 34-01 81-04 | 1942-46 5 5.48
Edgefield 1 ENE . 33-47 81-55 1913-54 42 3.43
Ehrhardt 33-06 81-01 1941-49 9 1.74 2.74 3.98
Eutawville 33-24 80-21 | 1939-54 16 4.44
d Fort Mill 4 NW 35-00 81-00 [ 1949-54 8 2.68
Givhans Ferry 33-02 80-23 | 1947-54 8 3.73
Great Falls 34-33 80-53 1942-54 i3 3.50
Greenville WB AP 34-51 82-21 1918-~48% 26 1.70 2.78 4.11
Greenwood : 34-12 82-09 | 1899~54 56 3.52
Hartsgville 3 8 34-22 80-02 1948-54 7 4.49
Heath Springs 34-36 80-40 1902-54* 61 3.63
Jocassee 7 WNW 34-59 83-04 1941-56 16 1.96 3.21 5.78
Kershaw X 34-33 80-35 1939~-54 16 3.85
Lancaster 34-43 80-46 | 1941-56% 15 1.69 2.57 3.30
Laurens 34-30 82-02 1939-54% 15 3.34
Laurens 34-30 82-02 1942-50 9 1.62 2.64 3.3¢
Little Mountain 34-12 81-25 1899-54 56 8.85
Lockhart 3447 81-28 | 1951-56 6 1.63 1.77 2.76
Long Creek 1 N 34-47 83-15 1939-54% 15 4.82 i
McCormick:9 E 33-55 82-09 1943-54 12 3.07
Miley 32-57 81-02 1939-49 11 5.20
Newberry 34-17 81-37 1939-54 16 3.67
Newberry 34-17 81-37 1941-56 16 1.70 2.68 3.72
Orangeburg 2 SE 33-29 80-50 1939~-52 14 4,34
Orangeburg 2 33-29 80-62. | 1947-54 8 4.62
Paris Mountain Fire Tower 34-57 82-25 1948-54% 5 4,61
Parr 34~16 81-20 1946-54 9 2,68
Parris Island | 32-19 80-41 1942-46 5 2.46 4,72 §.85
Pelion 33-46 81-15 | 1947-54 8 2,87
Pelzer 34-39 82-27 { 1939-54 16 4,43
Pickens 5 SE 34-51 82-38 1942-54% 12 4.30
Pinopolis . ) 33-18 80-03 1899-43 45 4,22
Pinopolis Dam 33-14 80-00 | 1944-54 11 4.09
Ridgeland 2 SE 32-28 80-58 1942-54 13 4.73
Rimini 33~40 80-~30 1914-54 41 3.90
Rock Hill 5. NE 34-59 80-58 | 1949-54 6 3.25
Rock Hill 6 SE 34-50 81-00 1944-50% 6 1.62 2.16 3,28
8t. George 33-11 80-34 1946-55 10 1.81 2.74 3.67
St. Matthews 2 ESE 33-40 80-44 1941-55% 12 1.85 2.82 4.06
- 8t. Paul 5 8 33-30 80-22 | 1943-53 11 3.70
3 Saluda 34-00 81-47 1902-54% 52 3.37
Santuck 4 SE ) 34-36 81-29 1939-54 16 3.18
Spartanburg WB AP 34-55 81-57 }1939-43 5 3.74
Spartanburg WB AP 34-55 81-57 1942-56 15 1.55 2.46 3.58
Springfield 33-30 81-17 |1947-54 8. 3.61
Summerville 2 WNW . 33-02 80-12 1899-54 56 4,38
Sunter i 33-56 80~19 1939-54 16 4,46
Trenton 1 NN 33-45 81-50 | 1899-54* 53 3.34
Union 7 SW 34-38 81-40 - | 1949-54 8 3.08
Wagener 33-40 81-23 1941-54% 13 1.69 2.51 3.06
Walhalla . 34-45 83~05 1899.-54% 49 4,68
Walterboro 32-54 80-40 1903~54% 34 4.19
Ware Sbhoals 34-24 82-14 1939-54 16 3.36




Table 2-2, cont.

Pertod Length 2-Year l-Hour | 2-Year 6-Hour 2-Year 24-Hour

STATION Lat. . Long. of of Record Rainfall Rainfall Precipitation
Record {years) {inches) (inches) (inches)

SOUTH CARQLINA (continued)

Wateree Dam 34-20 80-40 1942~54 13 3.52
Wedgefield 33-54 80-30 1923-51%* 27 3.856
Wedgefield 6 8 33-49 80-30 1943-54x 10 4,51
Whitmire 2 NE 34-32 81-35 1942-54 13 3.12
Winnshoro 34-~23 81-05 1899-54% 53 3.74
Winnshoro 2 34-22 81-05 | 1946-56 11 1.56 2.03 2.99
Winthrop College 34-57 81-03. | 1900-54 55 3.42
Yemassee 4 W 32-42 80-55 1899~54 56 4,44

*Breaks in Record
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Table 2-3. Siatioh Data . 100-Year 1, 6-, and 24-Hour

STATION

Lat.

Long.

of

Period

Record

Length
of Record
(years)

100-Year l-Hour
Rainfall
(inches)

100-Year 6-Hour
Rainfall
{inches)

100-Year 24-Hour
Precipitation
(inches)

ALABAMA

Addison

Anniston WB City
Ashland

Atmore State Farm
Belgreen TVA 43

Benton
Bexar 2 SE .
Birmingham WB AP

Boaz
Bridgeport 2 W

Campbell

Camp Hill 2 NW
Citronelle
Clanton
Dadeville 2

Decatur
Demopolis Lock. 4
Dothan 4 N

Elba

Eufaula

Butaw Lock 7
Evergreen

Flat Rock TVA 387
Florence at Lock

| Fort Morgan

Fort Payne
Gadsden
Garden City
Greensboro
Greenville

Greenville 2
Guntersville

Guntersville City Water Works TVA 403

Haleyville
Highland Home

Jackson Lock 1
Jacksonville
Lay Dam
Madison
Magnolia

Maple Grove
Marion 1 N
Midway
Milstead
Mobile WB City

Montgomery WB AP
Moulton TVA 381
New Broction 3 NE
Newton

Ozark

Paint Rock
Peterman
Prattvilie
Pushmataha
8t. Bernard

Scottsboro

Selma
Thomasville
Tuskegee

Union Springs 6 W

Uniontown

Valley Head

Wetuampka

Yates Hydro. Plant .

FLORIDA

Apalachicola WB City

Arcadia

Avon Park J
Avon Park

Bartow

Belle Glade Experiment Station
‘Belle Glade Hurricane Gate 4
Bradenton Experiment Station
Canal Point Gate 5

Carrabelle

Cedar Key
Clermont 6 S

De Funiak Springs
De Land

Eustis 2 8

87-10

1940

1924~
1942~
1911~

1897~

1940~
1897-55%

1941-56
1906-30
1940-55
1940-55
1941~55

1901-33
1941-56
1904-51
1941-56
1900-54

1941-55
1901-54%
1897-54
1887-54
1940-55

1897-54
1897-53
1941-55
1897-54%
1897-54

1041-55
1897-49
1941-55
1897-54
1941~-55

1942-56
1897-54
1941-55
1897-54
1901-54

1941-55
1905-48
1941-55
1940-56
1897-54

1941-55
1941-55
1940-55
1897-54
194055

1897-38
1941-55
1940-55
1903-54
1903.-56

1903-51
1941-56
1940-55
1897 -54%
1902-.54

1941-56
1940-55
1902-54
1897~54
1916-54

1897-54
1897-54
1897-54
1200-54
1897-54

1897-54%
1897-54
1897~54
1897-54

1923-51%
1907-54*
1902~54%

55

1897-54

55
56
55
55

1808-55
1897-54

54

1909-55
1897~

54

3.70

4,27

3.49
2.69
3.81
2.52
2.82

4.76
3.20
2.45

4.48
3.75
4.53
3.26
3.40
3.34
4,31
3.68
3.87

4.12
3.94

5,04

5.63

4,72

4,70

7.14
3.92
10.12
4,36
5.60

8.67
6,99

8,04
8,79
© 11,24
8.86
10.25

8.40

9.83

*Breaks in Record
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Table 2-3, cont.

Period Length 100-Year 1-Hour 100-Year §-Hour 100-Year 24-Hour
STATION [ of Record Rainfall Rainfall Precipitation
Record (years) (inches) (inches) (inches)

FLORIDA (continued)

Federal Point 1897-54 58 8,48
Felda 1940-55 16 3.04 5.54 12,28
Fellsmere ° 1913-~55 43 10,65
Fernandina Beach 1902-54 53 12.34
Fort Lauderdale 1913-54% 41 14,07
Fort Myers WB AP 1897-55 59 11.81
Fort Pierce 1901-54 54 10,37
Gainesville University of Florida 1940-55 16 4,03 6.39 13,22
Gainesville University of Florida 1897-55 59 10,05
Homestead Experiment Station 1940-55 16 5,96 8.27 11.53
Homestead Experiment Station 1910-54% 42 12,92
Hypoluxo 1900-55 56 12.60
Inglis 1941-55 15 4,75 6.88 12.64
Inverness 1899-54+ 53 11,22
Jacksonville WB AP 1900-56 57 3.97 7.50 11,25
Key West WB City 1900-56" 57 4,04 9,00 13.49
Kissimmee 2 1940-55 16 4.26 8.15 12,65
Kissimmee 1895-55* 58 11.18
Lake City 2 E 1897-54 58 8.18
Lamont 8 W 1941-55 15 3.15 6.04 7,10
Loxahatchee 1940-55 16 5.04 10.34 12.85
Madison 1903-.55 53 10.51
Marianna Industrial School 1900-54 556 10.11
Merritt Island 1896-55% 58 11,90
Miami ¥B City 1911-58 465 4,79 9.90 15.79
Monticello 2 8 1904-55% 51 11,80
Moore Haven Lock 1 1940556 16 4.14 5.39 10,37
Mount Pleasant 1905-55* 50 9.00
New Smyrna Beach 4 N 1897-55 59 15,70
North New River Canal 1 1941-56 16 3.86 5.56 8.57
Ocala .2 NE 1896-55% 59 8,92
Okeechobee Hurricane Gate 6 1940-55 16 5.04 8.02 11.51
Palatka 1923-55* 32 9.72
Panama City 2 194055 16 3.64 7.35 13.03
Panama City 1914-55% 31 11,40
Pennsuco 4 NW 1940-55 16 4.34 8.17 12,23
Pensacola WB City 1900-56 57 4,92 9.90 14,98
Plant City 1896-55% 55 9,14
Punta Gorda 1914-55 42 10,49
Quincy Experiment Statilon 1902..55% 42 9.40
St.. Augustine 1896-55% 59 8.62
St. lLeo 1902-55 54 14.40
St. Petersburg 1915~55 41 15.40
sand Key 1903-24% 19 3.59 4.74 5,81
Tamiami Trail 40 Mi, Bend 1940-55 |’ i6 4,55 7.31 11,37
Tampa WB AP 189756 5% 4,50 7.20 - 9,66
Tarpon Springs 1897~54% 57 12,24
Titusville 2 W 1901-55% 54 11.96
Vero Beach CAA AP 1941-56 16 4.75 7.90 9.55
West Palm Beach 1930-55 26 13.94
GEORGIA

Adairsville 1897-54% 44 7.03
Adairsville 1941-56 16 2.75 5.04 7.49
Alapaha Experiment Station 1897-54% 57 7.77
Albany . 1897-54 58 8.76
Americus Experiment Station Nursery 1941-55 15 3.93 5.79 11,67
Athens 1897-54 58 7.30
Atlanta WB AP 1903-51 49 3.63 5.24 6,54
Augusta WB AP 1903-51 49 3.62 5.40 7.39
Bainbridge 1897-54 &8 9.73
Bainbridge 194155 15 4.18 6.81 11,78
Bellville 1941-55 15 4.58 5.59 8.05
Blakely 1897-54* 55 11,35
Brunswick 1906-54% 45 12,52
Brunswick CAA AP 1941-55 15 4,08 8.56 16.14
Canton 1897-54 58 7.09
Canton 1940-56 17 3.03 4.02 7.18
Carnesville 1941-56 16 3.80 7.54 8.42
Carrollton 19431-55 15 2.64 4.40 6,41
Clayton 1897-54% 56 9.11
Clermont 3 8 1941-56 16 2.48 4.17 5.88
Coolidge 1941-55 15 5.08 5.95 10.12
Covington 1897-54% 57 7.38
Dahlonega 1897-54 58 6,88
Doles 1941-55 15 4,98 7.49 10,53
Dublin 1899-54 56 7.45
Eastman 1887-54% 56 : 7,50
Edison 1941-55 15 4,47 6,41 8.94
Fitzgerald 1898-~-54* 39 7.54
Flat Top TVA 109 1941-55 15 3.27 5.86 10,15
Folkston 3 SSW 1941-55 15 5.03 8.54 10,74

*Breaks in Record




Table 2-3, cont.

e

Period Length 100-Year 1l-Hour 100-Year &-Hour | 100-Year 24-Hour
STATION Lat, Long. of of Record Rainfall Rainfall Precipitation

Record (years) {inches) {inches) (inches)
GEORGIA (continued)
Fort. Gaines 31-36 85-03 1897-54 58 10.68
Gainesville 34-19 83-50 1897-54 58 6.30
Glennville 31-56 81-55 1805-54 50 13.65
Griffin 33-15 84-16 189754 58 8.52
Hawkinsville 32-17 83-28 1898-54 57 8.32
La Fayette 34-42 85-17 1940-586 17 3.26 5.38 8,57
Louigville 33-00 82-24 1897-54% 52 6.60
Louisville 33-00 82-24 1941-55 15 4.41 6.13 7.68
Macon WB AP 32-42 83-39 1803-51 49 3.87 6.60 8.08
Milledgeville 33-05 83-13 1897-54% 55 7.43
Millen 32-48 81-56 1897-54 58 8.04
Newnan 33-22 84-49 1897-54 58 6.87
Pearson 31-18 82-51 1941-55 15 3.91 4,89 10.00
Quitman 30-47 83-33 189754 58 9,54
Resaca 34-35 84~57 1898-54 57 7.70
Rome 34-15 85-10 189754 58 7.07
Rome 6 SW 34-10 85-12 1941-56 16 3.39 4,68 7.98
Savannah WB AP 32-08 81-12 1803-56 84 4.22 8,40 12,67
Sparta 2 NNW 33-18 82-59 194155 15 3.54 5,23 7.57
Sylvania 32-45 81-38 194155 15 3.71 4, 6.84
Talbotton 32-40 84-32 1897-54 58 7.57
Tallapoésa 2 NNW 33-46 85-18 1897-54% 57 6,35
The Rock 32-58 84-14 1941-55 15 5.82 6,41 7.9§
Thomasville WB City 30-48 83-58 1906-32% 25 4,07 6.60 8.24
Toccoa 34-35 83-19 1897-54 58 8.92
Valdosta 4 NW 30-52 83-20 1941-55 15 3.53 4.72 7.63
Washington 33-44 82-44 1897-54 58 8.18
Watkinsville ARS 33-52 83-26 | 1941-55 15 4.04 4,45 7,83
Waycross 31-13 8222 1897-54 58 7.04
Yest Point 32-52 85-11 189754, 58 8.82
Woodbury 32-59 84-35 1901-54 54 7.22
MISSISSIPPI
Avera 31-18 88-45 1940-55 16 3.84 6,86 9,95
Batesville 34-19 89-57 1897-54 58 7.58
Bay St. louis 30-18 89-21 1897-54 58 12.60
Biloxi City 30-24 88-54 1940-55 16 4.34 8.31 10.43
Booneville 34-39 88~34 1898-54 57 7.03
Bybalia 34-52 89-41 194056 17 2.98 6.40 7.85
Calhoun City 33-52 89-19 1940-55 16 3.90 6.26 8.67
Collins 31-39 89-34 1941-55 15 3.89 8.59 10,73
Columbia 31-15 89-50 1905-54 50 9,82
Columbus 33-29 88-26 1897-54 58 8.56
Corinth 34-57 88-31 1897-54 58 7.54
Enid 3 NNE 34-09 89-56 1941-56 16 3.53 4,97 8.10
Forest 32-22 89-28 1940-55 16 3.77 6.90 10.08
Fulton 34-16 88-24 1909-54 46 9.32
Hattiesburg 31-21 89-17 1897-54% 57 9,90
Heidelberg 31-53 88-58 1941-55 15 3.42 6.57 13.46
Hernando 34-50 90-00 1897-54% 55 9,04
Holly Springs 2 N 34-48 89-26 1897-54 58 7.85
Houston 2 NE 33-55 88-58 1941-56% 15 4,23 . 6.20 8.40
Kosciusko 33-04 89~35 1898-54 57 8.03
Laurel 31-41 89-07 1902-54* 52 10,01
leakesville 31-09 88-33 1897-54 58 10,99
Louisville 33-07 89-03 1897-54 58 8.08
Macon 2 NE 33-08 88-32 1940-55 16 3.81 6.60 8.44
Meridian WB AP 32-20 88-45 1903-48+ 44 3.96 6.06 8.40
Ovett 31-29 89-02 1941-55 15 - 3.86 7.30 10,53
Pascagoula Ingall Shipyard 30-23 88-33 1941-55 15 4,37 11,11 17.46
Pearlington 30-13 89-35 1897-54 58 . 10.76
Pontotoc 34-15 8900 1897-54 58 7,04
Porterville 32-43 88-29 1941-55 15 3.27 5.28 10,02
Sardis Dam 34-24 89-48 1941-56 16 3.08 5.35 8.16
Sarepta 34-07 8917 194156 16 4,04 7.81 12.95
Shubuta. 2 31-52 88-42 1940-55 16 4.15 6.73 9,69
Tishomingo 34-38 88-12 1942-56 15 3.24 4,74 8,21
Tupelo 34-15 88-43 1900-54* 50 7.27
University 34-22 89-32 1940-56 17 3.33 4,58 8.49
University 34-22 89-33 1899-54* 53 7.64
Water Valley 34-11 89-38 1897-54 58 7.60
Waynesboro 3 WNW 31-41 88-41 1897-54 58 9,56
White Sand 30-48 89-41 1940-55 16 4,17 8.67 11.73
SOUTH _CAROLINA
Aiken 33-34 81-44 1902-54% 52 7.91
Angerson 34-31 82-39 1899-54% 55 9.84
Boaufort 7 SW 32-23 80-43 1899-54%* 47 9.88
Belton 5 ESRE 34-30 82-33 1941-55 15 3.68 6,35 7.35
Bishopville 34-13 80-15 1941-56 16 4,00 6.8 9.05
Blackville 3 W 33-22 81-19 1899-54 56

7.07

*Breaks in Record




Table 2-3, cont.

Pericd Length 100-Year l-Hour 100-Year 6-Hour 100-Year 24-Hour
STATION Lat, Long. . of of Record Rainfall Rainfall Precipitation
Record (years) {inches) (inches) (inches)
SQUTH CAROLINA (continued)
Calhoun Falls 34-05 82-35 1899-54 56 8.42
Camden 2 WSW 34~15 80-39 189954 56 . 8.65
Columbia WB AP 33-57 81-07 1903-51 49 3.03 5.16 7.22
Edgefield 1 ENE 33-47 81-55 1913-54 42 6,62
* Greenville WB AP 34-51 82-21 1918-48% 26 3.52 5,76 . 9,06
Greenwood 34-12 82-09 1899-54 56 7.53
Heath Springs 34-36 80-40 1902-54% 51 7.66
Jocasgee 7 WNW 34-59 83-04 1941-58 16 3.82 6.55 14,93
Lancaster 34-43 80-46 1941-56% 15 3.72 4,86 6.10
Little Mountain 34-12 81-25 1899-54 56 8.74
Newherry 34-17 81-37 194156 16 3.82 5.71 6.62
Pinopolis 33-18 80-03 1899-43 45 10.21
Rimini 33:40 80-30 1914~54 | 41 8,00
Saluda 34-00 81-47 1902-54% 52 6,17
Spartanburg WB AP 34-55 81~57 1942-56 15 3,18 7.30. 7.50
Summerville 2 WNW 33-02 80-12 1899-54 56 ) 10,82
Trenton 1 NNE 33~45 81-50 1899-54% 53 6,11
Walhalla 34-45 83-05 1899~54x* 49 10.72
HWalterboro 32-54 80-40 1903-54+| . a4 8.88
Wedgefield 33-54 80-30 1923-51* 27 8.39
Winnsboro 34-23 81-05 1899~54x% 53 6.99
Winthrop College 34.57 81-03 1800-54 55 6.46
Yemassee 4 W 32-42 B0-55 1899-54 56 10,39
*Breaks in Record
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SEASONAL PROBABILITY OF INTENSE RAINFALL
|- HOUR DURATION

00— 0.0 — 0.0~ 0.0~—=0 === 00 —=~0.| —— 0.0 — 00— 00— 00— 00— 0.0 —

50}-——00-— 00— 00— QI —— 0.0— 0.3— 04— Q5 — 02— 00— 00— 0.0——

40

30
o
&  25—00—00—00-—03— 02— O:
i
~ 20
=
]
e 15
3 _
<L
>
>—
.
Z  10—01—01—01——05—0:
w
>
[T
o
o 7
=
1 s
i
Q.
_  S——02—o02—07—o08/—12f/—2
04
=
- 4
1}
14

3
2f—o06—0
! |
/g —l5 719 8~—19/9 A8 8—V6.0—36 —1.3——

J F M A M J J A S O N D
FIGURE 2-8 Probability in percent of obtaining a rainfall in any month of a

particular year equal to or exceeding the yearly return penod values
taken from the isopluvial maps and diagrams.
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SEASONAL PROBABILITY OF INTENSE RAINFALL
6- HOUR DURATION
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FIGURE 2- 9 Probability in percent of obtaining .a rainfall in any month of a

particular year equal to or exceeding the vyearly return peridd values
taken from the v isopluviql maps and diagrams.
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SEASONAL PROBABILITY OF INTENSE PRECIPITATION
' 24- HOUR DURATION ‘
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FIGURE 2- 10 Probability in pércent of obtaining a rainfall in any month of a
particular year equal to or exceeding the yearly return period \{olues
taken from the ‘isopluvial maps and diagrams.
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U.S. DEPARTMENT OF COMMERCE .

INTENSITY OR DEPTH OF RAINFALL
FOR DURATIONS LESS THAN 6 HOURS

WEATHER BUREAU

DEPTH OF RAINFALL
FOR DURATIONS OF 6 TO 24 HOURS

COOPERATIVE STUDIES SECTION

RAINFALL INTENSITY OR DEPTH VS. RETURN PERIOD
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Table 2-1, with three examples, cutlines the steps in the order they should be carried through F l G U R E ' - 2
in solving for the required rainfall intensities or depths.
1.{ Location 34° 00 N 26° 00' N 32° 00' N
86° 00" W 81° 000 W 83° 00 W
2.| Required Intensity {Depth) |26-Year 3-Hour 50-Year 13-Hour | 15-Year 30-Min
Duration-Frequency-Area |Ralufall (Inches)  [Rainfall {Inches) Intengity (In/Hr) .
for 100 Square Miles|for 400 Square Miles| for 50 Square Miles
3.] 2-Year 1-Hour Raintall ) -AREA DEPTH CURVES
i, 1.6 Inches 2.0 Inches
gure 2-2
100
4] 2-Year 6-Hour Rainfall 3.0 Inches 3.4 Inches 3.0 Inches -
Figure 2-3 N 1
5. | i;::: 22.4‘-Hour Precip. 3.9 Inches _<J \
B e 24-HOUR
6.| Stratghtedge connecting T 90 | . : . .
(3) and (4) or (4) and (5) b= N
intersects required dara- | (2-Year 3-Hour) | (2-Year 12-Hour) ( (2-Year 30-Min) g \\
tion, 2.4 Inches 3.8 Inches 3.3 In/Hr 2 | i
Figure 1-1 o < o E-HOUR i
7:| 100-Year 1-Hour Rainfall L \ ) i
-Year 1-Hour n¥al] 2.1 U 2.1 o
Figure 2-5 - < 80 3-HOUR
8. 100-Year 6-Hour Rainfall P
2-Year 6-Hour Ralnfall 1.9 2.0 2.0 —
Figure 2-6 O 5
8. 100-Year 24-Hour Precip. Q— >
-7ear 24-Hour Precip. 2.5 —— 70
Figure 2-7 Lo e S .
. —_ I-H,
0. @ x® {100-Yerr 1-Hour) (100-Year 1-Hour) o) “Hovk - |
3. 4 Inches 4.2 Inches x
- - .
e {100-Year 6-Hour) | {100-Year 6-Bour} | (100-Year 6-Hour) >
1. 8 x 5.7 Inches 6.8 Itches 6.0 Inches E 8 50 Q’l/o\,{\
(100-Year 24-Hour)
2] ®x® 9.8 Tnches 8
13.] Straightedge connecting m
(10) and (11) or (11) and - | (100-Year 3-Hour) | (100-Year 12-Hour)| (100~Year 30-Min) L
(12) intersects required 4.7 Inches 8.2 Inches 6.3 In/Hr a 50
?:;::i‘:“l' ' 0 50 100 150 200 250 300 350 400
14. (St;ﬂgh?ed?e connecting A RE A (S Q UAR E M I LE s)
6) and (13) intersects ' ’
required return pesind. 3.8 Inches 7.3 Inches 4.8 In/Hr
Figure 1-2
15.] Percent of Point Rainfall Y
e . - . -IGUR -5
16.1 (14 x (15) = (2) 3.2 Inches 6.4 Inches 3.3 In/Hr F G U E -

FIGURE 2-1. DURATION, FREQUENGCY, AREA-DEPTH DIAGRAMS, AND EXAMPLES OF CO’MPUTAT.ION

WEATHER BUREAU TEGHNICAL PAPER NO. 29,
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Table 2-1, with three examples, outlines the steps in the order they should be carried through - F ' G U R E '
in solving for the required rainfall intensities or depths.
1.} Location 34° 00" N 26° 00' N 32° 80 N
86° 00' W 81° 00" W 83° 00' W
2.{ Required Intensity (Depth) [25-Year 3-Hour 50-Year 12-Hour 15-Year 30~Min
Duration-Frequency-Area . |Rainfall (Inches) ' |Rainfail (Inches). | Intemsity (In/Hr)
for 100 Square Miles|for 400 Square Miles| for §0 Square Miles AREA DE PTH CU RVES
3.] 2-¥ear 1-Hour Rainfall 1.6 Inches 2.0 Inches
Figure 2-2
- 100
4| 2-Year 5-Hour Rainfall 3.0 Inches 3.4 Inches 3.0 Inches -
Figure 2-3 1
5.} 2;::: zzfq—llour Precip. 3.9 Inches 1 ]
< T 24-HOUR
6.| Strasghtedge connecting b 00 b -
3} and (4) or {4) and
o ) | a-Year 3-Houn) | (2-Your 12:50ur) | (2-Your 30-Min) =z ~——_|
tien. 2.4 Inchés 3.8 Inches 3.3 In/Br < ]
Figure 1-1 / o E T &-HOUR
7.| 100-Year 1-Hour Rainfall o \
?-Y3ar 1-Eour Bainfall 2.1 2.1 80
Figure 2-5 ‘_. < —— ] S-HOUR
8. 100-Year 6-Hour Rainfall =4
~¥ear 6-Hour 1.9 2.0 2.0 -~
Figure 2-6 O 5
9.] 100-Year 24-Hour Precip. a. >
3-Year 24-Hour Precip. 2.5 = 10
Figure 2-7 w o ] /
e __{~H0
0] 0@ {100-Year 1-Hour) (100-Year 1-Hour) O Hove 1
3.4 Inches 4.2 Inches x >
) 2.
. (100~ Year 6-Hour) [ {100-Year 8-Hour) | (100-Year 6-Hour)} >
L@ x @ 5.7 Inches 6.8 Inches 6.0 Inches E 8 0 %
12.1 (8 x (8 (100-Year 24-Hour) Ll ’
- * 9.8 Inches O
13.{ Straightedge connecting : D:
(10) and (1) or (1) and (100-Year 3-Hour) |{100~Year 12-Hour) | (100-Year 30~Min) et
gﬁ{mrsects required 4.7 Inches 8.2 Inches 5.3 In/8r o 50 oo oy 20 250 200 50 200
o - o] 50
Figure 1-1 -
14.| Straightedge connecting ARE A (SQ UARE M”_E S)
(6) and (13) intersects
required rebirn period. 3.8 Inches . 7.3 Inches 4.8 m/Hr
Figure 1-2
15.| Percent of Point Rainfall 85 81 69 .
o FIGURE I-5
- -
16. (14) x (15) = (2) 3.2 Inches 6.4 Inches 3.3 In/Hr

FIGURE 2-1. DURATION, FREQUENGY, AREA-DEPTH DIAGRAMS, AND EXAMPLES OF COMPUTATION FOR

WEATHER BUREAU TECHNICAL PAPER NO. 29, PART 2 (PREPARED DECEMBER, [957)

RAINFALL INTENSITY OR DEPTH







Ten i1 the Un .
States Washlngton D O 1943 - 51 50 - l
Supplement Normal 3- hourly pressure changes for the Umted States at the mter-‘ - -
mediate synoptlc hours. Washington, D. C. 1945, o Out of prlnt -

No. 2. Maximum recorded Umted States pomt ramfall for
order statlons - W ashmgton, D

1948

No. 6, ~Upper air average values of temperature,
Umted States and Alaska. Washmgton

A report on thunderstorm conditions aﬁ'ectmg ﬂlght op atlons:: Wa
1948

Temperatures at selected stations i 1n the Unlte
Rico. Washmgton D, C 1949,

Mean rempltable Water in the. Umted States
Weekly mean values of da1ly total solar and sky radlatlon Wa
1949. Supplement No. 1, 1955 05 -~
No. 12. Sunshme and cloudlness at selected statlons ln the Umted Stat
and Puerto Rico. Washington, D. C. 1951

No. 13. Mean monthly and annual evaporation data from free water surface for the Umted:.’f"k
States Alaska, I—Iawau and the West Indies. Washmgton, D (&)

No. 14. Tables of pre(npltable water and other factors for a saturate’”
- e atmosphere TVashmgton, D. C. 1951,

No. 15, _Max1mum statmn precipitation for 1, 2, 3 6, 12 and 24 hours Part I Utah,fPart .
IL: Idaho. 1951, each .25; Part IIT: Florlda 1952, 45; Parg IV Maryland Dela-
ware, and Dlstrwt of Columb1a Part V: New Jersey 1953 each 25, Part VI: New
England 1953, .60; Part VII: South Carolina. 1953, .25; Part VIII V1rg1ma 1954
.50; Part IX: GeorgIa 1954, .40; Part X: New York. 1954, 60; Part XI: North :
Carohna 1955, .55; Part XII Oregon 1955, .55; Part XIII: Kentucky. 1955, 45;
Part XIV: Lou151ana .35; Part XV Alabama 1955, .35; Part XVI: Pennsylvanla e
1956, .65; Part XVII: Mlssuss1pp1 1956, .40; Part XVIII West Virginia. 1956 35 -
Part XIX Tennessee. 1956, .45; Part XX Indiana. 1956, .55. ,

No. 16. I\/Iammum 24-hour precipitation in the United States. Washmgton, D C
1952. . $1.25

No. 17. Kansas-Missouri ﬂoods of June-July 1951, Kansas Clty, Mo 11952 .« 60

No. 18 Measurements of dlﬁ'use solar radlatlon at Blue Hill Observatory Washmgton, -
D. €. 1952 = 90

No. 19. \/Iean number of thunderstorm davs in the Umted States, Washmgton nec
1952. s
No. 20. Tornado oceurrences in the Unlted States. Washington; D-. C. 0V B 5»357“75

No. 21. Normal weather chaxts for the l\orthern Hemlsphere Washmgton P o
1952 e - e e $1 75,‘ :




U. S. DEPARTMENT OF COMMERCE

SINCLAIR WEEKS Secretary
(4.5 -- YYEATHER BUREAU )
F. W. REICHELDERFER, Chief

TECHNICAL PAPER NO. 29

1
/
/

Ralnfall Intensny Frequency Regime

Part 1—The Ohio Valley

(Rainfall intensity-duration-area-frequency regime, with other storm charac-
teristics, for durations of 20 minutes to 24 hours, area from point to 400
square miles, frequency for return periods from 1 to 100 years, for the quad- S
rangle bounded by longitudes 80° and 90° W, and latitudes 35° and 40° N.)

‘ Prepared by
' COOPERATIVE STUDIES SECTION
HYDROLOGIC SERVICES DIVISION
U. S. WEATHER BUREAU
‘ for
ENGINEERING DIVISION
~ SOIL CONSERVATION SERVICE
U. S. DEPARTMENT OF AGRICULTURE

WASHINGTON, D. C.
JUNE 1957

For sale by the Superi dent of P s, U. S. Gover Printing Office, Washix;gton 25, D. C. - Price 30 cents




PHILMPS

Fry
248

7

&

-

o g
Sl A 4"!”/’»‘;

s

o

E5LE7
HnZénra
/95 7-

Vil

Cf@‘?ﬁ i

INTRODUCTION . . .......
ANALYSIS - -

SECTION 1.

Climate . . . voovw v

Point Rainfalle ¢+« -

Basicdata, ....

Duration analysis

LR Y

Frequency analysis, , , ., .

Isopluvial maps . - . .

Reliability of results, . ..

Areal Rainfall. ...

Basicdata.......

Area-depth relationships *

Computations, . ...

Limitations« + + « «

o s 8 4 0 ¢ 3 e

s 0 0 o

CONTENTS

Seasonal Variation.,...........

Time Distribution of Precipitation -
APPLICATIONS ., ....

SECTION 1.

REFERENCES - -

o o e s a0

..

3

-----

1ii

. e
e s 0 e
* 0 0 0 o »

.
.
0 0 0 I =¥ W w N N N N

PAGE

.
.
-

[ o
o W N N =

.
.
.
[
-3




- 2=2.

2-3.
2-4.
2-5.
2-6.
2-17.
2-8.
2-9.
2-10.

TABLES
SECTION I.

Sources of point rainfall data.

Examples of computation (figure 1-1).

Empirical factors for converting partial-duration series to annual

series, .

Average difference for various return period amounts for 10- and 45-

year records.

Example of computational procedure for determining the area/point

ratio.

Stations used to develop seasonal variation relationship.

Stations used to develop time distribution relationship.
Average time distribution relations.
SECTION II.
Station data (2-year 1-, 6-, and 24-hour).
Station data (100-year 1-, 6-, and 24-hour).

FIGURES
SECTION I.

Duration, frequency, area-depth diagrams and examples of computa-

tion.

Correlation of computed with observed 2-year 3-hour rainfall.
Correlation of computed with observed 2-year 12-hour rainfall.

Rainfall frequency data — example of annual and partial-duration se-

ries extreme - value rainfall data.

13-
14
15

24
40

Ratio of mean maximum annual areal depth to mean maximum annual

point rainfall (precipitation) for various size areas.
Percentage depth-duration curves.
SECTION 1.
'Large working copy of figure 1-1.
Diagram A, durations less than 6 hours
Diagram B, duration 6~ to 24-hours
Diagram C, frequency 1- to 100-years
Diagram D, area-depth curves
Table 1-2, examples of computation
2-year 1-hour rainfall.
2-year 6-hour rainfall.
2-year 24-hour precipitation.
Ratio of 100-year 1-hour to 2-year 1-hour rainfall.

Ratio of 100-year 6-hour to 2-year 6-hour rainfall.

Ratio of 100-year 24-hour to 2-year v24-hour precipitation.
Seasonal probability of intense rainfall, 1~hour duration.
Seasonal probability of intense rainfall, 6-hour duration.

Seasonal probability of intense rainfall, 24 -hour duration.

iv

10
14

Ingide Back Cdver

18
19
20
21
22
23
42
43
44




Rover

Raintall Intensity-'Frequency, Regime

Part I: The Ohio Valley

Rainfall intensity-duration-area-frequency regime, with other storm
characteristics, for durations of 20 minutes to 24 hours, area from
point to 400 square miles, frequency for return periods from 1 to 100
/years, -for the quadrangle bounded by longitude 80°W and 90°W and lat-
itude 35°N and 40°N.

INTRODUCTION

1. Authority. This report is the first of a series being prepared on a regional basis
for the Soil Conservation Service, Department of Agriculture, to provide material for use in
develo Ii)ng plagg%n)g and design criteria for the Watershed Protection and Flood Prevention pro-
gram . L. . .

2. Background. Heretofore, economic and engineering design requiring rainfall 1?-
tensity - frequency analysis has been based largely on '"Rainfall Intensity - Frequency Data'"!,
by David L. Yarnell, which was first printed about 20 years ago. Since that time, besides
the additional years of record, the number of recording gages has increased fifteen-fold, and
ways have been found for effective use of data from cooperative observers who make observa-
tions of daily rainfall.It is, therefore, appropriate nowto use maps witha more refined scale,
portraying more regional variation than was possible 20 years ago. Instead of burdening the
report with many maps, it has seemed expedient to use a small number of maps for significant
durations and return periods, and to use diagrams with continuous variables for generalizing
and interpolating among these few maps.

3. Approach to the problem. The point-rainfall analysis is based largely on routine
application of the theory of exireme values, with empirical transformation to include consid-
eration of the high values that are excluded from the annual series. Analysis of areal rainfall
is a relatively new feature in frequency analysis and is based on the few dense networks that
have several years of record and meet other important requirements. Consideration of other
storm charactistics includes the portrayal of the seasonal variation in the intensity-frequency
regime. The main reason for concern with seasonal variation may be illustrated by the fact
that the 100-year 1-hour rain may be a typical summer thunderstorm, with considerable in-
filtration, whereas the 100-year flood may come from a lesser storm occurring on frozen or
snow-covered ground in the late winter or early spring.

4. Separation of "Analysis' and "Applications'. For convenience in practical appli-
cation of the results of the work reported In this Technical Paper it is divided into two major
sections. The first section, entitled "Analysis", describes what was done with the data, gives
reasons for the way some things were done, and evaluates the results. The second section,

‘entitled "Applications”, gives step-by-step examples for use of the diagrams and maps in

solving certain types of hydrologic problems.

: 5. Acknowledgements. This investigation was directed by D. M. Hershfield, project
leader, in the Cooperative Studies Section (W. T. Wilson, Chief), of Hydrologic Services Divi-
sion (W. E, Hiatt, Chief)., Téchnical assistance was furnished by L. L. Weiss, collection and
processing of data were performed by W. H. Bartlett, R. B. Holleman, Mrs, E. C. I'Anson,
J. Keefer, S, P, Kerr IIl, Mrs. L. L. Langdon, Miss E. E, Marlowe, W. E, Miller, T. P.
O'Comnell, 8. Otlin, H. J. Owens, Jr., J. G. Wangler, Jr., and A. J. Weinstein; typing was
by S. P. Kerr Ill, and drafting by C. W. Gardner. Coordination with the Soil donservation
Service, Department of Agriculture, was maintained through H. O. Ogrosky, Staff Hydrologist
of the Engineering Division. M. A. Kohler, Chief Research Hydrologist, and A. L. Shands,
Assistant Chief, Hydrologic Services Division, acted as consultants. Mrs. L. K. Rubin of
the Hydrometeorological Section edited the text.




SECTION 1. ANALYSIS
Climate

6. The region covered in this study is bounded by longitudes 80° and 90° W. and lati-
tudes 35° and 45° N. This region experiences wide variations in climatic conditions because
of its broad areal extent, its location within the paths of various storm tracks, and wide range
of elevation. The mean annual precipitation varies from about 80 inches near the tops of sev-
eral high peaks on the Tennessee-North Carolina line to less than 40 inches .in the northern
part of the region. In the southern part, precipitation is greatest in the winter and slightly
smaller in the summer. This seasonal trend is reversed to the north, with the maximum
monthly amounts occurring during the summer, while some stations experience both a spring
and summer maximum, ’

1. Storms and moisture source. Most of the summer. precipitation is of the short~
duration, thunderstorm-type with high-intensity, small-area centers. The moisture for these
storms is transported from the Guif of Mexicoby the prevailing southerly winds. Winter pre-
cipitation in the northern part of the region is partly in the form of snow, but in the southern
part all large daily amounts are in the form of rain. ' This rain is, however, occasionally
interspersed with snow and is the result of well-developed frontal systems.

8. Regional variation. Marked differences in precipitation occur among individual
stations in orographic regions such as eastern Tennessee.  Rainfall is considerably heavier
on the Cumberland Plateau and on the Smoky Mountains than in the valleys of eastern Tennes-
see because a large percentage of the air reaching these valleys must first pass over the
mountains on either side, thus losing much of its moisture before reaching the enclosed area.
Heavy rains in western North Carolina are sometimes the result of orographic lifting of moist
air from hurricanes. Such storms occasionally produce depths of more than 10 inches of rain’

per day.

9. Storms combined into one distribution. It has seemed worthwhile to question
whether the statistical distribution of extreme rainfall is a function of storm type. In other
words, does the same frequency distribution apply to thunderstorm, hurricane, and frontal
rainfall? While this question is of less importance in the region of interest than in regions
to the east and south, it is being investigated. Thus far no well-defined dichotomy has been
found between hurricane rainfall and rainfall having other initial causes. A small amount of
data indicates, at least tentatively, that once a rain-producing mechanism has been establish~
ed (consisting of convergence, vertical motion and cooling, condensation and precipitation),
the frequency distribution of its extreme values is not influenced much by the manner in which
it got started or what source of energy maintains it. '

Point Rainfall

Basic data

10, Station data. The sources of data used in this study are indicated in table 1-1.
In order to géneralize, and to insure proper relationships, it was necessary to examine data
from outside the region of interest. For example, of the 200 first-order stations used (listed in
table 1-1), only 17 are in this region. Long records were analysed from only a few stations
(less than 300) to define the frequency relationships, and relatively short portions of the record
from about 900 additional stations were analysed to define the regional pattern. -

11. Station exposures. In refined analysis of mean annual and mean seasonal rainfall

data it is neceSsary fo evaluate station exposures by methods such as double-mass curve anal-

sis. Such methods do not apply to extreme values. Except for some subjective selection

particularly for longer recordsyof stations that have had consistent e xposures, no attempt has

been made to adjust rainfall values to a standard exposure. The effects of varying exposure

are implicitly included in the areal sampling error and are averaged out, if not evaluated, in the
process of smoothing the isopluvial lines. )

12. Time increments. Some of the hourly data are clock-hour, and some are maxi-
mum 60- minute dafa; correspondingly, some of the 24-hour data are for the maximum 1440
minutes, whereas others are for a calendar day. Examination of sufficient data has resulted

in reliable empirical conversion factors so that the results refer to maximum n-minute data
for all durations.

13. Rain or snow. The term precipitation has been used in reference to the 24-hour
data because snow as well as rain is included in some of the smaller 24-hour amounts. This
is particularly true for high-elevation stations. Comparison of arrays of all ranking precip-
itation events with those known to have only rain has shown trivial differences in the frequency
relations for several high~elevation stations tested. For the rarer 24-hour frequencies, and
for all short-duration frequencies, the precipitation is composed entirely of rain.




Table 1-1

SOURCES . OF POINT RAINFALL DATA

Duration No. of Stationé Av. Length of Rec. Source §
. (yrs)

20 min - 24 hr 200 first - order 40 2,3
hourly 276 hydrologic 10 4,5
6 - hour - 276 hydrologic 10 4,5
daily ' 276 hydrologic 10 4,5
daily _ 910 cooperative 12 " 4,6
daily 62 cooperative 55 4,6

§ These numbers indicate references listed on p. 17.

Duration analysis

14. Duration interpolation diagrams. The result of the duration analysis is portrayed
in diagrams™ A'and B of Iigure 1-1 In which the rainfall rate or depth can be computed for any
duration, from 20 minutes to 24 hours, provided the values for 1, 6, and 24 hours for a partic-
ular return period are given. This convenient generalization was obtained empirically from
data from 200 first-order Weather Bureau stations and is the same relation shown as dia-
grams A and B of figure 1 of Weather Bureau Technical Paper No. 28. For example, the
3~hour rainfall depth may be obtained if the 1-hour and 6-hour depths are given, and the 12~
hour depth is a simple function of the 6-hour and 24-hour depths. The degree to which esti-
mated and observed values of 3-hour and 12-hour depths correspond is shown in figures 1-2
and 1-3, respectively. The values are obtained merely by laying a straightedge across the
two given values (1 and 6, or 6 and 24 hours) and reading the value for the desired duration.
The points on figures 1-2 and 1-3 were chosen at random from stations throughout the United
States. - Since no regional variation is evident in this duration-depth or duration- intensity re-
lationship, it may be used for any locality in the United States.

15. The 1-,6~, and 24-hour values for use in figure 1-1 were obtained from isopluvial

maps which will be described later. A large copy of figure 1-1 is furnished in the pocket in-
side the back cover of this report with a detailed description of its use, with examples. "

Frequency analysis

16. Return-period interpolation diagram. Extreme values of rainfall depths or inten-
sities form a Irequency distribution which may be defined in terms of its moments. Investi-
gations of hundreds of rainfall distributions have confirmed the view of most authorities that
the record length (rarely more than 50 years) istoo short to measure beyond the first and sec-
ond moments. The distribution must therefore be regarded as a function of the first two mo-
ments. The 2-year value is a measure of the first moment - the central tendency of the dis-

“tribution. The relationship of the 2-year to the 100-year value is a measure of the second

moment - the dispersion of the distribution. Diagram C of figure 1-1 illustrates the use of
these two parameters, 2-year and 100-year rainfall, for estimating vaiues for other return
periods. :
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17. ° Two types of series. The shape of the diagram - that is, the position of the other
ordinates - is partly empirical and partly theoretical. This discussion requires considera-
tion of two methods of selecting and analysing intense rainfall data. The partial-duration
series includes all the high values, and the annual series consists of the highest value for each
year. The highest value of record, of course, is the top value of each. series, but at lower
frequency levels (shorter return periods) the two series diverge, as shown in figure 1-4.
The partial-duration series, having the highest values regardless of the year in which they
occur, recognizes that the second highest of some year ordinarily exceeds the highest of some
other year. The processing of partial-duration data is very laborious, and there is no theo-
retical basis for extrapolating it beyond the length of record, or even for good definition be-
yond about the 10-year return period, where there are only 40 or so years of record.

18, - Construction of diagram. The return-period diagram C of figure 1-1 is based
on data from the long-recor eather Bureau stations and is identical with the return-period
diagram in Technical Paper No. 28. From gne to 10 years it is entirely empirical, based on
free-hand curves drawn through "California’® method plottings of partial-dgration series data.
For the 20-year and longer return periods, reliance was placed on Gumbel¥ analysis of annual:
series data. The transition was smoothed subjectively between 10- and 20-year return peri-.
ods. If values between 2 and 100 years are taken from the return-period diagram, then con-
verted to annual-series values and plotted on either Gumbel or log-normal paper, the points
will very nearly define a straight line.

19. Conversion factors for two series. Table 1-3, based on a sample of nearly 50
widely scattered U. 5. stations, gives the empirical factors for converting the partial-dura-
tion series to the annual series.

Table 1-3

" EMPIRICAL FACTORS '
FOR CONVERTING PARTIAL - DURATION SERIES TO ANNUAL SERIES

2-~year return period 0.88
5-year return period 0.96
10-year return period 0.99

" 428981 O -57 -2 5




RAINFALL FREQUENCY DATA
CHARLOTTE NORTH CAROLINA (1902—-1940)
. EXAMPLE OF ANNUAL AND PARTIAL-DURATION SERIES EXTREME-VALUE RAINFALL DATA
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For example, if the 2-, 5-, and 10-year partial-duration series values estimated from the
return-period diagram are 3.00, 3.75, and 4.21 inches, respectively, the annual series values
are 2.64, 3.60, and 4.17 inches after multiplying by the conversion factors in table 1-3.

20. Use of diagram. The two intercepts needed for the frequency relation in diagram
C of figure I-T are ﬂi‘e Z-year values obtained from the 2-year maps, and the 100-year values
obtained by multiplying the 2-year values by those given on the 100-year to 2-year ratio
maps. Thus, given the rainfail values for both 2- and 100-year return periods, values for
other return periods are functionally related and may be determined from diagram C which
is entered with the 2- and 100-year values. The 100-year values for the tirst-or%r stations
were taken from Gumbel analysis of the annual series (Technical Paper No. 25).

21. General applicability of diagram. Diagram C is independent of the units used,
as long as the same unifs (inches, tenths of inches, or anything else) are used for any given
problem. Tests have shown that within the range of the data and the purpose of this report
the diagram is also independent of duration. In other words, for one hour, or 24 hours, or
any other duration within the scope of this report, the 2-year and 100~year values define the
values for other return periods in a consistent manner. Studies have disclosed no regional
pattern that would improve diagram C, which thus far appears to have application over the en-
tire region of interest and perhaps the entire United States.

22. Questions on sub-sample size. In frequency analysis one of the postulates of ex-
treme - value theory is the size of the sub~sample:each value in the annual series is the maxi~ -
mum of 365 events inthe case of 24~hour rainfall, but in the case of shorter durations the sub~
sample is obviously much larger - apparently being 24 times as large for hourly rainfall.
Does the fact that some stations have moredays of rain than others affect the sub-sample size
appreciably? Should days of rain be regarded as the limiting number of possible rain events,
or should a day of rain be regarded merely as an advanced stage of a process involving mois-
ture content of the atmosphere, vertical motion, condensation, and other components - some
of which have continuous values throughout each year?

23. These and related questions may remain unanswered for a long time; during their
investigation there is some security in the knowledge that the traditional methods give results
that are consistent within the range of the data and the range of present applications and that
the results can be evaluated. .
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24. ' The use of short-record data introduces the question of possible secular trend and
biased sample. Routine tests with data of different periods of record showed no significant
- trend, indicating that the direct use of the relatively recent short-record data was legitimate.

Isopluvial maps

. 25. For generalization over the region of interest three mapshave been prepared which
show rainfall depths for one, 6, and 24 hours for return periods of two years. Three additional
maps show, for the same durations, the ratio of 100-year to 2-year rainfall. This set of six
maps appears as figures 2-2 to 2-7 in section II of this report. - For interpolation among the
durations given on these maps, and for returnperiods other than 2 years the diagrams of figure
2-1 are used. In general, the isopluvials were drawn in a straightforward and fairly objective
manner.  The 2-year 24-hour map is based on about 1300 stations. While the 2-year value

is well defined even for short records, there was a tendency in drawing the isopluvial lines to .

give more weight to the longer-record data. The 2-year 1l-hour and 2-year 6-hour maps
are each based on more than 300 stations. Experience in situations where it has been neces-
sary to estimate short-duration data from daily observations has demonstrated that the ratio
of 1-hour or 6-hour values to corresponding 24-hour values for the same return period does
not vary greatly over a region. This knowledge served as a useful guide in smoothing the 1-
hour and 6-hour isopluvials. .

26. Reason for ratio maps. The decision to use maps of the ratio of the 100-year to '

2-year values, instead of 100-year maps, was based largely on the fact that the ratio produces
a flatter map and greatly reduces errors that might arise from the practical limitations of
correct registration in the printing process and of interpolation in using the maps. If 100-
year (or even 10-year) maps had been used, ratio maps would have been required for one of
the consistency tests while preparing this report.  One of the reasons for using the 100-year
instead of 10~year or other shortreturn-period ratios was to make the use of diagram C less
subject to error. Although the ratio maps require an additional slide rule or other muliti-
pling operation, actual tests with alternate methods established the superiority of the ratio
maps. :

27.- Examination of physigftaphic parameters. Work with mean annual and mean sea-
sonal rainfall has resulfed in the derivation and effective use of objective and empirically de-
fined parameters relating rainfall data to the physiography of a region. Elevation, slope,
orientation, distance from moisture source, and other parameters have been useful in drawing
isopluvial maps of mean rainfall. These and many other parameters were examined in an
effort to refine the maps presented here. However, tests showed that the use of these param-
eters would result in no improvement in the isopluvial pattern because of the high density of
stations in this region and the sampling -and other error inherent in values obtained for each
station. ' .

Reliability of results

28. The reliability of results is influenced by sampling error both in time and space,
and by the manner in which the maps were constructed. Sampling error in space is a result
of the chance occurrence of a storm at one station but not at a nearby station.  Where stations
are less closely spaced than in the dense networks studied for this project, stations may re-
ceive storms that are non-representative of their vicinity, or may completely miss storms
that are representative. Similarly, sampling error in time is a product of storms not occur-
ring according to their average regime during a brief record. A brief period of record may
include some non-representative large storms, or may miss some important storms that oc-
curred before or after the period of record at a given station. In evaluating the effects of
areal and time sampling errors, it is pertinent to look for and to evaluate bias and dispersion.
This is discussed in the two following paragraphs.

29.  Areal sampling error. In developing the area-depth relations, which will be de-
scribed later, 1T was necessary to examine data from several dense networks. Some of these

dense networks were from regions where there could be no conceivable effect of physiography

on the rainfall regime. Examination of some of these data showed, for example, that the
standard deviation of point rainfall for the 2-year return period for a flat area of 300 square
miles is about 20% of the mean value. ~ With no assignable causes for this dispersion, it must
be regarded as a residual error in sampling the relatively small amount of extreme- value
data available for each station.

30. Sampling error in time. Daily data from 158 long-record stations were analysed
for 10- and™45-year records to determine the reliability or level of confidence that should be
placed on the results from the short-record data. No bias was found. The average differ-
ences without regard to sign in the results for selected return periods are given in table 1-4.




Table 1-4

AVERAGE DIFFERENCE OF VARIOUS RETURN - PERIOD AMOUNTS
FOR 10- AND 45- YEAR RECORDS

Return Period (yrs) 2 5 10 25 50 100
Average Difference (%) 9 12 15. 17 19 20

31. Smoothing of isopluvial lines. The reliability of the isopluvial maps isdetermined
partly by the manner in which they are constructed and partly by any limitations in their use.
The manner of construction involves the question of how much to smooth the data, and an un-
derstanding of the problem of data smoothing is necessary to their most effective use. The
drawing of isopluvial lines through a field of data is analogous in some important respects to
drawing regression lines through the data of a scatter diagram. Just as isolines can be drawn
S0 as to fit every point on the map, an irregular regression line can be drawn to pass through
every point; but the complicated pattern in each case would be unrealistic in most instances.
In each case the correlation coefficient could be made 1.00, but too many degrees of freedom
would be sacrificed. The maps were deliberately drawn so that the standard error of estimate
(the inherent -error of interpolation) was commensurate with the sampling and other error in
the data and methods of analysis. '

32. Evaluation. - In general, the standard error of estimate ranges from a minimum
of about 20%, where a point value can be used. directly as taken from a flat part of one of the
2-year maps, to at least 50%, where a 100-year value of short-duration rainfall must be es-
timated for an appreciable area in a more rugged portion of the region. Even though the con-
fidence band is wide, some significant 2-year estimates have undoubtedly been masked as a
result of smoothing - as for instance, in mountainous areas where large local variations have
been obscured. For example, Mt. Mitchell and North Fork No. 1, North Carolina, are about
10 miles apart at elevations of 6635 and 2765 feet, respectively, yet their 2-year 1-hour
values of 1.21 and 1.61 inches have been practically merged through smoothing.

33. Tables of station data.  In order to make unsmoothed data available to the user,
all the observed 2-year 1-, 6-, and 24-hour values are given in table 2-1. The 100-year
values for long-record first-order and cooperative observer data are presented in table 2-2,
The station names and locations shown in these two tables are those listed in the climatological
publications for the latest year of record used in this study. »

Areal Rainfall
Basic data

34, Criteria for selection of data. A survey was made of all available dense networks
and seven were selected on the basis of the criteria cited below: - - ‘

1) The networks had to be composed entirely of recorders. = The use of non~
recorders would have greatly increased the number and density of the networks
but would also involve the construction of mass curves and therefore too much. sub-
jectivity.

2) The minimum length of record considered was seven years in order to insure
an estimate of the 2-year areal rainfall within reasonable limits.

3) Gage locations had to remain the same during the period of record analysed.

4) A minimum of four gages for 400 or fewer square miles had to be available to
estimate the areal depth. :

35.° The location, number of gages, and length of record for the networks used in this
study are shown in figure 1-5. -

Area-depth relationships

36. Determining average depth. The estimation of areal rainfall with sufficient vol-
ume of data 6 derive genéral regional duration and frequency relationships could become so
laborious as to defeat its purpose. '
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With no precedent for this work, it was necessary to test methods for processing the data. It
was found that the drawing of isohyets had no practical advantage over the faster and more
objective method of taking the arithmetic mean of sufficient station values to estimate areal
depth.

317, Sha*ge factor. No attempt was made to evaluate effects of shape of area, though
it can be sai at there was no apparent difference among the areas studied, which varied in
shape from essentially "'square™ to twice as long as wide. There weretoo few dense networks
to evaluate the effects of orientation of the axis of a long drainage area.

38. Areal variation of storm rainfall. Ideally the study of areal rainfall patterns for
given periods would show two things. One would be the degree of variability: some measure
of the extreme range of rainfall depth from place to place within the given area . and period.
The other would be some indication of where the high and low centers are. The study, to
date, of this aspect of storm characteristics has been rather limited. Except in regions of
rugged terrain it is believed that the location of high and low centers of rainfall over small
areas and short durations is random. Accordingly; it may suffice for the present to express
merely the degree of variability. A convenient measure of variability is the standard devia-
tion. For plain areas of two or three hundred square miles the standard deviation of hourly
rainfall is about 40% of the mean depth, and for 24-~hour rainfall the standard deviation is
about 30%of the mean depth. For rugged areas the variability is greater thanfor plain areas- .
the more rugged the more variable. In a 200 square mile area in the vicinity of Asheville,
gl:r;h Caroil;inal,l the standard deviation was about twice the values given above for hourly and

=hour rainfall. v

Table 1-5

EXAMPLE OF COMPUTATIONAL PROCEDURE FOR DETERMINING THE AREA/POINT RATIO

Yearly Maximum 1-hour Point and Areal Rainfall (inches)
St’ation B
| Amt. Date Time§Amt. Date Time® Amt. Date Time® Amt. Date Time® Amt. Date, Time
1954 1.87 10/3 0800 1.70 10/9 2100 2.11 8/18 0600 1.74 8/18 0600 1.79 8/18 0600
1953 1.13 7/21 1700 1.57 . 6/5 1500 1.13 4/30 1900 1.00 8/2 1600 .71 6/5 1500
1952 1.06 6/17 0100 .61 8/9 0300 1.08 8/9 0400 1.01 8/9 0500 .50 8/9 0400
1951 1.56 9/21 2000 1.05 9/21 0800 1.10 4/28 1900 1.40 4/28 1800 .65 4/28 1800
1950 .74 9/21 0600 1.12 6/2 1900 1.33 6/2 1900 .88 9/21 0700 .84 6/2 1900
1949 1.27 5/19 1200 .98 3/30 2400 .68 6/14 2300 .72 6/14 1900 .64 6/14 2300
1948 1.15 4/7 1800 .82 7/21 0700 1.15 7/21 0600 1.19 7/21 0700 .73 7/21 0700

Year .Station A Station C Station D Area

§

“Sum 8.78 7.85 8.58 7.94 © 5.86
Yeabrs of ’ '
record 7 7 7 7 7

Mean 1.25 . 1,12 1.23 1.13 .84

§ Hour ending

Four - station mean point rainfall = 1.25 + 1'122 I‘Q +1.13 o 1.18 inches

1—'-%%—: 1.2 %

Ratio (Area ) -
Point




AREA / POINT RATIO - (%)

RATIO OF MEAN MAXIMUM ANNUAL AREAL DEPTH
TO MEAN MAXIMUM ANNUAL POINT RAINFALL
(PRECIPITATION) FOR VARIOUS SIZE AREAS
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Computations
39. Area-depth computations. As a practical device for saving labor, the data and

curves shown in Iigure 1-5, for the relationship of depth to area for 1-and 24-hour durations,
are for the mean of the annual series, which is the 2.3-year return period rather than the
2.0-year return period. The 2.0-year value is almost exactly 6% less than the series mean
value. The ordinate of the lower curve of figure 1-5 is conveniently expressed as a fraction .
whose numerator is, for instance, the 2-year 24-hour rainfall over an area, and whose de- -
pominator is the average of the 2-year 24-hour points in the area. The numerator. is obtained
from an annual series of values, each of which is the maximum average depth for a given area
during the year - the times of beginning and ending of the 24-hour duration, for example,
being the same for each station in the area. The denominator is the mean of the individual
station values - each being the 2-year 24-hour rainfall obtained from the annual series of
point values without regard to when the 24-hour period occurs among the stations.. The ele-
ment of simultaneity in the numerator restricts the magnitude of the areal depths to values
equal to or less than the average of the point rainfall depths. Table 1-5 shows the mechanics
of this procedure applied to one of the sub-networks in the Chicago area. .

40. The mean point values 1.25, 1.12, 1,23, and 1.13 inches obtained in these series
are slightly larger than the 2-year values. It is therefore necessary to subtract 6% to obtain
the 2-year values which are plotted on the isopluvial maps. This assignment of frequency
may be unimportant if future work substantiates the indications that storm depth is insignificant
in shaping the area-depth curves.

41, The foregoing discussion of area-depth computation may be expressed in mathe-
matical symbols. '

YEARLY MAXIMUM SHORT-DURATION RAINFALL

YEAR _ POINT | AREA
1 P11 P12 Pz . . . Pin A

2 Py Py Pag - . : Pon Ag

3 P31 Py Py . . . P3n | Ag
Py . A

r Pri Pro Pr3 . Prn Ar
P P P3 P Py A

r °is the number of years of record

n is the number of stations in the network

Pii, is the value taken from the jth station for the it year, where i goes from

1tor and j from 1 to n _
A; is the maximum areal rainfall for each year A
r
— —_ i
A denotes the mean of r values of areal rainfall,therefore A= 3 —
r
i=1

- - _ T P
P, denotes the mean of r values from the nth station, therefore P = > ——;h—l-
i=1

This value minus 6% (2-year value) is plotted on the 2-year maps

r Ai r
> T n 3 A
' i=1 3 i=1
Ratio (Area/Point) = . =
1 T n I n .
o 2 2 Py Z 2Py
=l j=1 =1 j=1

1




42. Determination of area-of network. It is fairly easy to determine the area of a wa-

tershed and estimate the average depth of rainfall over it from a dense network of gages. It
is not so easy, however, to start with a dense network of gages and say to what size or shape
of area the mean depth applies. The area "covered"” by n gages was about equal to n circles
having diameters equal to the average station spacing. The networks chosen involved com-

- promise among density of the network, length of record, and nearnessto the region of interest.
-The areas for most of the dense networks studied were rounded off to the nearest hundred

square miles. Most of the area-depth curves are so flat and the scatter of points is so great,
as shown in figure 1-5, that precise determination of area would not be worth the effort.

43. The larger-area networks were subdivided to provide additional points for help in
defining the position of the curves for the smaller areas. The 1- and 24-hour curves were
fitted by eye and represent a compromise between optimum fit for the larger areas and a well
established feature of storm rainfall: the average intensity over an area in relation to the
maximum point rainfall in that area is some inverse function of the size of that area.

Limitations

. 44. Discussion of imperfect relationships. The large scatter in figure 1-5 which
exhibits no systematic regional pattern can partly be ascribed to the imperfect area-depth es-
timates. Reliable estimates would require:

1) synchronized readings of the rain gages, particularly for the shorter dura-
tions.

2) gages suitably located in sufficient number over the area.

3) the period having the maximum continuous rainfall rather than clock- interval
rainfall because the areal rainfall, particularly for short periods, is underesti-
mated. This is believed compensated for to some extent because clock-hour and
calendar - day rainfall are used for both areal and point rainfall determiinations.

45. Duration as a major parameter. From detailed studies of the seven dense net-
works and from tesis performed on many others, it was found that the area-depth relationship
varies with duration, as shown in figure 1-5. The area-depth relationship seems, however,
to be independent of geographic location, time of year, and other circumstances.

46. Depth or return period not a parameter. None of the dense networks has sufficient
length of record t0 evaluafe the effect of magnitude (or return period) on the area-depth rela-
tionship. An approach tP this problem included examination of published area-depth curves
from "Storm Rainfall."11 - These curves required transformation to make them comparable
with curves such as those of figure 1-5. The data for "Storm Rainfall" is storm centered,
whereas the networks used in this report are geographically fixed. ' "Storm Rainfall''data rep-
resents profiles of discrete storms, whereas the dense network data are statistical averages
in which the point values very seldom, if ever, correspond to areal values of the same storm
each year;in fact, the point values for each year are usually from several storms. The area-
depth curves taken from "Storm Rainfall",after transformation to make them comparable with
the generalized curves of the dense networks for the 2.3-year return period, showed no sig-
nificant differences from the curves for lesser storms. Accordingly, it is tentatively accept-
ed that for areas of less than 400 square miles, storm magnitude is not a parameter in the
area- depth relationship.

Seasonal Variation

"~ 47. Introduction. Short duration rainfall in the Ohio Valley is more intense in sum-
mertime than in winter. Of the rain from a heavy 1-hour storm in July, with normal vegeta-
tion and soil condition for that time of year, a certain portion is absorbed by the soil and the
rest runs off and may contribute to a flood. But a greater flood may come from a lesser rain
occurring in the wintertime when the soil may be frozen or snow-covered. With seasonal and
other variations inthe rainfall-runoff relationship, it wasdesirable to investigate the seasonal
variation in the rainfall intensity-frequency regime.

48. Monthly vs. annual series. The frequency analysis so far has followed the con-
ventional procedures of using only the annual maxima or the n-maximum events for n-years
of record. Obviously, some months contribute more events to these series than others and,
in fact, some months might not contribute at all to these two series. The purpose of the fol-
lowing analysis is to show how often these rainfall events occur during a specific month.

49. Data used. To develop the seasonal variation relationship, 13 first-prder stations
were chosen S0 as to sample a large part of the rainfall regime of the region of interest. The

13 stations and the length of record for the data are shown in table 1-6.
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Table 1-6

STATIONS USED TO DEVELOP SEASONAL VARIATION RELATIONSHIP

Station Length of Rec. Station , Length of Rec.

, (yrs) . (yrs)
Cairo, Il1. 43 Cincinnati, Ohio 51
Springfield, Il1. 39 ‘ Columbus, Ohio 43
Evansville, Ind. 41 Chattanooga, Tenn. 40
Indianapolis, Ind. 49 Knoxville, Tenn. 43
Lexington, Ky. 42 ' Lynchburg, Va. 37
Louisville, Ky. 44 Elkins, W. Va. 41
Charlotte, N. C. 39

50. Computation of monthly probabilities. For each of three durations (1, 6, and 24
hours) all the events” which make up the partial-duration series - the maximum n events for
n-years of record - were classified according to month of cccurrence, and magnitude on the
return-period scale. ~After the data for each station were summarized, the frequencies were
computed for each month by determining the ratio, expressed as a percentage, of the number
of occurrences equal to or greater than the magnitude of a particular event to the total possi-
ble number of occurrences (years of record). ' The magnitude of any rainfall event is approx-'
imately related to the probability of its occurring in any year. Cases of non-occurrence as -
well as occurrence of rainfall events were considered in order to arrive at numerical prob-
abilities. The results were then plotted as a function of return period and season.

51. Construction of seasonal probability diagrams. Some variation exists from station
to station, suggesiing a slight regional paffern, but no attempt was made to define it because
there is no conclusive method of determining whether this pattern is a climatic fact or an ac-
cident of sampling. Duration seems to be the only parameter having significant effect on the
shape of the seasonal probability relationships. The data from all 13 stations were combined,
giving 550 station-years of record, - and smoothed isopleths of frequency were drawn for each
significant duration: 1, 6, and 24 hours. These isopleths appear as figures 2-8 to 2-10in
section II of this report. As a check on the consistency of these diagrams, the probability
lines were carefully examined to make sure the aggregate probabilities agreed with the defini-
tion of return period; e. g., the 2-year value occurs on the average about 50% of the time.

52. Seasonal distribution of short-duration precipitation. Upon examination of figure
2-10,it will be noted that there is only a small chance of gefting an amount as large as the
1-year event during the winter months. From a seasonal point of view large 24 -hour precip-
itations are most likely during March and July with a slightly smaller chance in September.
Figures 2-8 and 2-9 exhibit a very great range of frequency (and precipitation) with season,
with practically all the larger events occurring duringthe summer months. This observation,
together with the fact that monthly thunderstorm incidence is very nearly in phase with the fre-
quency of short-duration rainfall events, indicates that only small areas are affected by these
intense summer rainfalls. - :

53. Application to areal rainfall. To test the applicability of these diagrams for the
range of area in this report, a limited amount of areal data was analysed in the same manner
as the point data. The results exhibited no substantial difference from those of the point data,
which lends some confidence for using these diagrams as a guide for small areas.

Time Distribution of Precipitation

54.  Introduction. The variability of precipitation in time has a marked effect on the
resulting runoff.  If a three- inch rain is spread uniformly over a 24 - hour period, the result-
ing streamflow, particularly the peak rate, will be much less than if the rain occurs during
one hour of the 24- hour period. It is pertinent to ask what proportion of a 24-hour rain usual-
ly does fall in one hour, or in six hours. It is also pertinent to ask if this proportion is dif-
ferent for rains of different magnitude. T

55. Selection of data. To develop the time distribution relationship, 696 storms with

precipitation amounts equal to or greater than 2.0 inches in a continuous 24-hour period were
analysed.  The number of storms for each station is shown in table 1-17.

| 428981 0 -57-3 . ‘ 13




Table 1-7

STATIONS USED TO DEVELOP TIME - DISTRIBUTION RELATIONSHIP

Station : No. of Storms Station No. of Storms
Cairo, Ill. 100 Dayton, Ohio 26
Evansville, Ind. 98 - Chattanooga, Tenn, 142
Louisville, Ky. 92 Knoxville, Tenn. 105
Cincinnati, Ohio 64 Elkins, W. Va. 39
Columbus, Ohio 30

56. Preﬁg.;ation of deg-duration curves. ' In most instances the maximum continuous
24-hour precipitation extracted Irom the storm period was only a part of the total storm pre-
cipitation. The amounts used for smaller time increments were the maximum clock-hour, 2-
hour, 3-hour, ete., all beginning and ending on the hour. and all occurring within the 24-hour
period. The empirical factor, 1.13, was used to bring clock-hour amounts up to the maxi-
mum continuous 60-minute rainfall. Similarly, empirical factors were used to adjust the
2-, 3, 6, 12-, and 24-hour amounts. The data were then stratified by 1-inch (per 24 hours)
ilncé'ements and averaged. The resulting smoothed depth-duration curves are shown in figure
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57.  Probable sequence . of 24-hour rainfall. = These average curves, however, do not
indicate which Hour or quarter of a day during the 24-hour period is likely to have the largest
rainfall or what the magnitude of the rainfall might be. Average sequences are summarized
in table 1-8. The data were further analysed to give the frequency of occurrence in percent
of the maximum 6-hour (quarter of a day) and 1-hour increments plus the average 6- to 24-
and 1- to 6-hour ratios for each quarter of a day.
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Table 1-8
AVERAGE TIME- DISTRIBUTION RELATIONS

1st 2nd ©-3rd 4th
Quarter Day | Quarter Day } Quarter Day | Quarter Day

Frequency of Occurrence (%) . 7
of Max. Quarter Day Rainfall 42 22 _ 20 16 -

Frequency of Occurrence (%)
of Max. 1-hour Rainfall 40 21 ' 21 18

Ratio of Max. Quarter Day ' :
67 53 51 55

Rainfall to 24 -hour Rainfall
; - ' Ratio of Max. 1-hour Rainfall '
to Quarter Day Rainfall 50 49 51 52

: 58. Contrast with non-sequential relations. The curves of figure 1-6 should not be
our's) 1 considered to have the same depth-duration relations as the curves in Technical Paper No. 25.
re : In that paper the maximum data for each duration did not necessarily come from the same

: storm, whereas the relations shown in figure 1-6 are based on increments of rainfall which
did come from the same 24 -hour period. Consequently, the 1~ to 24-hour and 6- to 24-hour
ratios, etc.; are slightly lower for the curves in this paper. :

i

SECTION II. APPLICATIONS

59. Introduction. This Technical Paper has the primary purpose of presenting rainfall ‘
data in a manner convenient for hydrologic analysis and design criteria. It is no longer ade- !
quate for a field engineer to interpolate among a set of maps of point rainfall.” The presently \
available degree of detail, and the introduction of areal and seasonal influences, have compli-
cated his work so that in many instances he must use a combination of maps and-diagrams in a

- rather long series of operations. After having read how these aids were prepared he is ready
to use them,  and by having them together in one section of the report he can easily find them
for future use, without having to look through the entire report each time he needs to refer to
the maps or diagrams. Hypothetical examples of a few representative problems are included
with the maps and diagrams in this section of the Technical Paper.

60. - Use of tabulated data with the maps. The tabulated data maybe usedin conjunction
with the isopluvial maps in obtaining the best possible registration of the map with the stations
and drainage areas themselves. Where there are steep gradients or complicated patterns in
the isopluvials and in the contours of a region, the tabulated station data serve as identifying
bench marks. The station can be located on the ground and tied in with the station as shown
on the map. If there are errors of printing registration, or of interpolation in the isopluvial
pattern, adjustments can thus be made. !

61. = Need for judgment. Whether to use the smoothed values from the isopluvial -
maps, or whether to use the individual station data, or some combination of the two, depends
largely upon local physiography. In a plain region there is little question but that the smooth-
ed isopluvials give a better estimate, than single station data, of the rainfall regime of a local-
ity. In a rugged region, while sampling error exists, much of the variation among nearby
stations may be properly ascribed to orographic influences. The assessment of how much of
the variation can be ascribed to physical influences ‘may have to be done by a person familiar
with local conditions who has more information of storm patterns, and who has observed oro-
graphic influences. He may evenbe able to transfer a local topographic relationfrom a moun-
tain slope where there are good data to a nearby but similar slope which lacks data.

- 62.  The curves of figure 1-5, and similar curves for additional dﬁrations, are shown
in diagram D of figure 1- 2 The 30-minute curve is based on short record data from the -
Muskingum, Ohio network. The points for defining the 3- and 6- hour curves were inter- .

“:tt polated between the 1- and 24-hour curves. The three examples shown in figure 1-1 include
X ed ' reductions for area. If the particular area of interest is large enough and the isopluvial

rercent
to 24-

B i

pattern is complicated enough, it may be questioned what point in the area should be taken as
representative. The point value to which the area-reduction factor should be applied is the
average point value in the area. For practical purposes the average point value can be deter-
mined adéquately by inspection of the isopluvial map or maps. .
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63. Exémplés illustrating the use of the seasonal probability diagrams.

Example 1.

. The 1-year 1-hour value of 1.3 inches for Nashville was estimated from a combination
of figures 2-2, 2-5, and 2-1. From figure 2-8, the empirical probability that the 1-year
1-hour rainfall will be equalled or exceeded in July of any one year is 30% or 30 chances out
of a hundred. Similarly, the probability that Nashville's 2-year 1-hour value of 1.5 inches
will be equalled or exceeded in any one July is 14% by interpolation. The difference (30% —
14% = 16%) is the probability of occurrence in any one July of a 1-hour rainfall within the range
1.3 — 1.5 inches inclusive. :

‘Example 2.

Assume the snowmelt season to be February throughMarch and determine the probability
of getting a rainfall of 1.0 inches or more in one hour during this season, at a point near
Asheville, North Carolina. For a first approximation, determine from the isopluvial map
the 2-year 1-hour value near Asheville to be about 1.4 inches. Referring to the seasonal
probability chart for one hour for the 2-year return period, it may be seen that for February
and March there is about a 1% chance of getting 1.4 inches or more per hour (corresponding
to the 2-year 1-hour return period) in each of these months, or a 2&, chance of getting 1.4
inches or more per hour during the two-month snowmelt season. Since the chances of equal-
ling or exceeding 1.0 inches is obviously greater than for 1.4 inches, use the return- period
diagram C for a second approximation, to get a rainfall value for the l—gear return period .
At the point of interest near Asheville, (referring to the map of figure 2-5) we find that the
ratio of 100-year to 2-year rainfall is about 2.0. Multiplying 1.4 inches by the ratio, 2.0,
to get the 100-year value, we then enter diagram C with the 2-year value, 1.4, and the 100-
year value, 2.8, and obtain a 1-year value of 1.2 inches. Referring again to the seasonal
probability chart for one hour, the probability for February at the 1-year return period is a
little less than 1% and for March about 3% — a probability for the t wo-month period of about
4% equalling or exceeding 1.2 inches. The probability for 1.4 inches or more is 2%, for 1.2
inches it is 4%, and one can safely extrapolate to the conclusion that the probability of 1.0
inches is 5%. - In other words, the probability of 1.0 inches or more of rain per hour during
this hypothetical snowmelt season is 5%; this rate of rainfall will be equalled or exceeded in
one season out of twenty.

Example 3.

Consider the problem of what infiltration and other loss is necessary in the three sum-
mer months for the runoff to equal that in the three winter months, assuming 100% runoff in
the winter, with a 10-year 6-hour rainfall. From the maps and diagrams it is determined
that the 10-year 6-hour rainfall for this watershed is 3.0 inches. For June, July, and Au-
gust, in the 6-hour seasonal probability chart, at the 10-year return-period level, the
percentage values are about 1, 4, and 3, respectively, giving a total of 8% probability of 3.0
inches being equalled or exceeded during the three- month summer season of any one year.
For equal probability in the three-month winter season, in the 1-year return period, the sea-
sonal probability chart for December, January, and February gives values of 3%, 1%, and
2%, respectively, which is a little low compared with the total of 8% for summer. However,
this is at the limit of the chart. Using diagram C, with 3.0 inches at the 10-year level and
the hypothetical value of 1.8 inches (from the isopluvial map) for the 2-year value, read 1.4
inches for the 1-year value. Since there is only a 6% chance of this value being equalled or
exceeded in wintertime and the 8% value is a little smaller, it can be inferred that the infil-
tration and other loss must be at least the difference between 3.0 and 1.4 inches, or 1.6 inches.

Example 4.

As an example where interpolation between durations is necessary, consider example 1,
table 1-2 (of figure 2-1) where the 25-year 3-hour rainfall is estimated to be 3.3 inches. If
the probability of occurrence for July is required, 1.3 and 0.8% are estimated from the 1~ and
6- hour seasonal probability charts, respectively. The 3-hour probability is then interpolated
to be 1.0% or one chance in a hundred of equailing or exceeding a 3-hour rainfall of 3.3 inches
in July of a particular year.

16




nple 1,

and
*pOlated
mches

10.

11.

12.

' REFERENCES

United States Department of Agriculture, Miscellaneous Publication No. 204, 1935.
United States Weather Bureau, Climatological Record Book, 1890-1951.

United States Weather Bureau, Form 1017, 1890-1850.

United States Weather Bureau, Climatological Data, 1897- 1954.

United States Weather Bureau, Hydrologic Bulletin, 1940-1948,
Tennessee Valley Authority, "Precipitation in the Tennessee River Basin'", 1938-1855.

United States Weather Bureau, "Rainfall Intensities for Local Drainage Design in Western
United States", Technical Paper No. 28, November 1956. - '

(fgzlisfornia Department of Public Works, Bulletin No. 5, "Flow in California Streams", :

E. J. Gumbel, "The Return Periods of Flood Flows", The. Annals of Mathematical Sta-
tistics, V(_)lume XII, June 1941, pp. 163-190. '

United States Weather Bureau, "Rainfall Intensity-Duration- Frequency Curves for Se-
lected Stations in the United States, Alaska, Hawaiian Islands, and Puerto Rico", Tech-
nical Paper No. 25, December 1955. ' i

Cor'pslcs;f5 fngineers, United States Army, "Storm Rainfall in the United States", Febru-
ary, .

United States Soil Conservation Service, "Precipitation in the Muskingum River Water-
shed", by 30 Minute Periods, Muskingum Climatic Research Center, New Philadelphia,
Ohio, July 1938-June 1939. ' ~




SHLivaK wrs wys
.

tousvLLe

e
cisnEsagun, cans

FAIRFIELD

@ GALATIA e

PAOUEAR BCE NuADS

| renaf mavrs
Ve

. .
ST OMER N

SPENCER STA pX 3
® ARTINSVILLE

l HAMLTONWTA WxE caseurizgo wra ks’

ars s6e ase 3¢
H ’ Cotueys § T EOLIOVE W A
! - L0
I wAvELAND @ LEMISVILLE zu HuOND WTR WS - @ SARROLL WY DEPT
o INDIANAPOLIS WB CI "unrfavu.u ap o~ Ir srenciug sas rour T
uonTEZUM @ ancewriecs . " . X
| . 9 WY §aR - 'm(' e ~1
1 WOIANAPQLIS wEr AP e SeZon FusLicy it
LAy sz CIRCLEVILLE
PARIS Bwe aul GREENCASTLE Lt~ A 5'5 [
; TEARE HauTe S ot DEPT
| @¥BCIY @ prazi imh ks thvELNR | | ®axrosp wrk wks LOGAN W
FRARKLIN @ . !

ATHENS SHW ©
MCARTHUR WY OERT

.- Son e ron 1 .
FIASONVILLE STA Px ¥ ALuA SCI07O TRAY 3
@ EEFINGH, . H
ELgpm . aswLLE ST e @ L L .
vERsLLEs g
Fai
M Nverzay ¥
e - ®seyuoun 4
1.30% T wesreunin AR e 4, reesies_ A
: & sogngmme | ? 12

%
W ronos rerny oau 50
LCORDA DAM 51

virdens
G

ROIARCHED 5=~
/)

H S\’-" (‘\,.li':e"l
1 ~

P
averond
e

RUASEY Lockz |
*

MADISONVILLE 1SE
L]

[
cepfaaL Crry -

nal :;- i,

-

~——~
caRRoLLTON |
anggepron T

® sHoALS Hwy 50

oo ol [

4 -4

SADIEVILLE WTR K8
[ ]

Ut :
PALMYRA D . 7.8 -t
®uasren 2wn prx hd Q\V/« SMITHPIELD 48 |GEST LocKy
A . T
® FERDIAND STA FOm e -
BT o e LOUISVILLE W8 ciTY
: ®onsviLiewaar |

*
MORTHEAD $TA COL

Vrumrinaton 2

7]

EVANS LANDIKG DAN 43

TATHAM 3005 @

CONSTARTINE
*

UNDEE
ARRETTS FORD of

® mavwick

L d
HODGENVILLE
NATL X

® uunroRpVILLE,
woodsuRy Locxs

SALYERSVILLE @

Y -
femInasBuRe PO e, 4
: v
oLwE HLL IR @ $
¢
)
Lowsa wcn\
i
I?
AN
")
m.‘uX\&/\ :
<&

@

o
T 4
(] f“‘(

sucwin® run cae

04K GROVE TVA Ste
.

PR ey i o
I T

] i||1!1||||||HI||'1|J/||||1I|1|1|lxl
it T T 41 LI L - O O R I R
N vowin e ebmanToN A
’(/q\ Ar Lucas WOLF CR DAM @
] — FRANKLW TR whe ER— -1~
- - ABoLeHUS 1N . ’
. H e R L el T Sl ane KENTUCKY Pyl

® PorTLAND TEWNESSEE
. DALE HOLLOW DAM ot
® sPRNGRIELD Exe sTh

L4
CARTHAGE uvingsToR |~
Lock? @

e
VllG_INIA

TENNESSEE
wa svefione riazsg

GARREN TVa 531
1A 32T

STANLEY KNOSS
L M 7Y

@ Lick creek
VA T4

: 1RG GAP INE
w6 @BRisTOL ® RoAN!
Wo AP

[ : egapTY sPaT
Learhon @ cookEVILLE  —T= JEFFERSON €iTY 2% TA214 B
@ amnLLe s an K . caur creecsats £
— Taris g~y
7
. cxsrmn e : [ e
-® cUBa LANDING Tyazs uunrazesoono Tusor ® L SRS e
® nock isus aww | RoooY Tva sy Ry
® - ° G
SHADY smove Sne
VA 300 -1~ SR
sugn ® wirrs san o SE .
RZAGAN Tva 31 ® - -1 PRUCE MY
% WA @ s auce

SAVANNAM Tva 344

.
2R T ® vicroay Tvasa
ae

LEWISBURG EXP STH * —4
"
. HANCHESTER| @casg o]

SELVIOLRE Tva 60
L]

HATTANOOGA WS AR

/6"

APALACHIA DAM TVA BYSA

| axssarmas wuos Tva ios
IBABELLAT)
YR QAP TVA 502

HAY®OOD GAP TVAI90A @ Tvh 02
vA362 L

TYAISY.
EBEC TVA 863 9

SHARLOFTE @8 CHARLOTTE ¥B BITY
s ' i

WAYNESEURG IE @
£i2

iz
5|2

@ AUNORED

@ suTToNIsE .
VALLEY NEAD

.
WEBSTER 545

GRaEREVLIEE
o MARLINTON &

.//

Sonoaw e

b
PlaVid

%,
e

@ WHITE SATE

cas,

00BSON

onron

@ YADKINVILLE OF

L]
MT PLEAGART

are . age a5

PREPARED BY
GOOPERATIVE STUDIES SEGTION
HYDROLOGIC SERVIGES DIVISION

WEATHER BUREAU

WASHINGTON, D.C.

OCTOBER, 1956

o

LEGEND

RECORDING -GAGE STATION
——— ISOPLUVIALS OF E-YEAR |-HOUR RAINFALL

N TENTHS OF AN INCH.

STATUTE MILES
10 20 30

. “Figure 2-2.




MIVAVLVOIY e iy v o e
. WASHINGTON, D.C.
OCTOBER, 1956
Figure 2-2. _ :
50+
a0 P N oo
. . s .
T hah [ ase Bar 63° - 8z o
SPRINOFIZLD wa AP ] BAYTON W8 A9 » CoLumsus @ coLUBus we AP ZAMESVILLE LOCK IO WAYNESBURG 1E®
aveLAne -+ N SPRINGFIELD w8 oIy : - =3
SPANGRECC wa crry . N LEWISYILLE WTR Wk < ';
. 5% Ly emchwono wTRwKs @ GARROLL HWY DEPT - woopSEIELD wWY 0P iz
LS WoIANASOLLS. e ciry P [® cenvaviie ap WT GTERLING GAS PUKP STH casnl BN 8 {4 CA—
. °® . T Ak o= e @xemaoLn Tawn @ p ®roxeay ® vunoneo
LA wrR e ) INOIANAPOLIS W AP e ;lo EAToN puBLIC LIB WTR WKS ¢ QU AMIS
. ARLE swg ,u! oREENCASTLE 2 g @ CIRCLEVILLE
Moy . -
£ ) 2 TAMORAS
\-iS Y B BRAZUL WTR WKS I'Au'“'..m——— >| @ oxe N LY Y TA LOG! 3 y
FRANKLIN @ A
o D sromponggoeer] \ wumstonmennt N . .
. . Ve ap N ameewriELD Wik ks 20 ANESVILLE ~r J— TYEART DAN @
SPENCER ® . e * (]
Bpiyees S TG WY BET mugee —
@ EEriNgran @ HILLIEOKO ALUA SCIGYO TAAILS FOR I3
! AN S ( L] NASMULLE BTR PR wIR r nadraniax ) A
* LUNKIN AP aers T . FRECMANSRURS ® .
VANGALEA @ bl ¢ 9
@ chnpenTER 19w wewton EANDE PePTn W .
. c 1 % wesTeaaua 3 03\ ] .
[ §-4 ® ®9gLTIe PuRDUE ors " LIVERPOOL LOCKNEY «
* ALY X FARM 0, o
LouIsviLLE 215 * - WIRWKS B S
j C TRBBLE ® sUTTON3ISE
(® nseases @ swoaLs wwr some 1 N2 Va o @t
® seLvbviiie scovr app cIzNE &) can, ./ ENTON VALLEY HEAD\®
Fongh e 4 ) S wavsvile oanss U0 .
: - . N
PAOLI MUY tar cavz® s
J— v)'“,.n [R— S \‘ ”—*4, - weasTER
. t A IADIEVILLE WTR WK3 FLENIRGBBURD PO .
) N
. ~ ’ C 8L LI . SLIVEHILL iNw @ - @ BRI L eLwron @
coulrervitic PN ¢ ® FERDINAND, ~oy ' $8URG y ki\""-! \ e
) e e / ® LonsviLe we ety = wuLLERSEY @ cperm i
@ POSEYVILLE j3w
) - : S eewue wee woREntho aTA COL . ) g
B Ld lema.vou we AP onLE 38
¥. FRANKFORT st HEWEUT IO
! (‘\ LG P EvaKs LANGING DAMAS /
® QALATIA tie ., -T- @ nhous 1g .
P . ’ 43 TarnaM spes @ L vosLicK'is @)
~ 2 T@uniontows oaues .
= ouenstorol : JORDAN NINCHS
= ~ —t LITTLE HICKMAN SALYERSVILLE @ A
=l % 3’ oalies cansTanTIng - hriti
@yg L] - } unioN @ (
HY * s g ruscror o
AR P Ay @ ounoee Y @ HBIRILDERG -
% LEEXP FaRM, : BARRETTS FORD ARG, . @ ravwicx BEREA COL Lock s Pla Ut
FIRDS FERnY oam 80 HODRENVILLE W%
/ o]
MEP DS 74 oo 1 *‘3‘\\'
. | @ LieERTY wesl.
L 3 4 v
A cewvRaL CITY} . ~7
Ay @ suNFoRDVILLE - HAZARD @ @ WHITE GATE
- vieen sesh . voossurg vocx s - y; -
C3 WuRgERY - g ENKINg ® FULASKI GAK AP
ar KENTUGKY W SOMERSET LONOON SSW SPRNTCAEER Tva 250 2
- : - e M P e | dornitre - MOV oy T, 0 o -
™y e H:HHlllllll.nn1=|H|=HH=_”
; ; -9
. EEERRARRARERERRRRAN JAARAE: e
senTen LF ch AN @ . . HaH KNOD TV
. -+ . SAXTER SHAMLAY
TR e Gut oane
PR FRANKLIN WTR wKs -+ steaus : .
L : . p “
f S _— L - ADOLPHUS IN * . rono - € xnog Tua:
j TN e rosey TE : W e ViR oINA AN o C LS LT 11 L
- _——__j @ PORTLAND WESSEE b ma s —— —-.,-57,;-55—5—“"'_" - 4 4 HORTH CAROLI
K @UIoN Gty e - ' uLiow onw ; @ NN gumsTon M @ noaninG GAP INE : N -
R suchn®, o -+ are sveflione rinsse Lae 3%y
Isaundtodnovie HANAN TVA 456 ® seanoreio ke sy 4 SR BARREN TVAIN . oovson
o » & whiTe “WoLsahayA 32T . snznel | ~guopueen .
" —+ Lick cAl
S LviNGSTON sunsnigHT 23% MIN. VA‘L TUA LI oALTON
P ® crexnrigro sonRus. €vap $TH 170 @ TADKINVILLE 86
sregsaune @ cookeviLLE i . BEAUTY SPOT N /
569 - HERSON FFERSON CITY 2W TVAR24 ELRVILLE  WILKRSBORO 129E
Y . o [ . L cAMP CREEK BALD /.  kNOB TYNRSI R B8
2\ . Tazs g/
V . LAY
" .
& X ® HARRINAN TVA 4SS J o T 28] .
8 P—— : Ap— ——— et r e e 8 rroons exindhon
- kY " - . . P R i
RocE, IsLaND R0DDY, TVA 157 ° @ xmoxvILLE 8 AP +&
& [r——— ok onsuE Tva sre . Srock oy | Mg FTLguodn S G
- L - SHADY aRove
VA 360 ..oaﬁéawu.e
A DAN
RERGAR Tva 3¢ @ %u0ARHLL WAL b3
® TVA 508 3 8U'lvll ‘!;LLI sADIN
@ Nasor L!'Dll‘jlﬂ EXP BTN - oot . (]
- uadcuEsten| § CASLE TVA 43 uT PLERSANT
@eINx BEQS v
® zouvan SAVARNAW Tk 344 ""vﬂﬂ%f. 35511908 ® T2 Osneiere .
. ez ® GLoUCESTER OAP TUASSE CHARLOTTE @ @ CHARLTTE WE GTY
. ) - Cyn py NORTH . CAROLINA - w8 AP . .
f"’\ SELVIDERE TVA €0 ok wwasee oan AL T @ =t T TS0UTH GARGLINA
35 —— . N PICKWICK 2NR TV @ VICTORY TvA4d hd CHATTANCOOA W@ AP APALACHIA Ay TV A i T o~ CEQAR NTH TVAZES I~ - POLKTON
Pony —— — — | gassarman 'S LAUREL MTK TVASOY| - 1% e 380
[T . —————— i L T — . \ 3 1SABELLA TVA (08, ADE AP TVAISZ b -
- oss 2010 k7 Tid 202 8 P 0
. a7 . . . .
L B L ¥ . KEY MAP
. PREPARED BY LEGEND ) -
GCOOPERATIVE STUDIES SECTION > RECORDING ~GAGE STATION
. DRO A I1SOPLUVIALS OF. Z:YEAR E-HOUR RAINFALL
. . : . HYDR LOGIC SERVICES DIVISION IN TENTHS OF AN INCH. \
2-YEAR 6-HOUR RAINFALL - WEATHER BUREAU o
: WASHINGTON, D.C. STATUTE WILES
i 10 10 20 3B 40 &
OCTOBER, 1956 X [} 1 1 { j
' : ' Figure 2-3 ' -
. . . L] B B




174

7
/2

kL
~FiowitV

ALOEY Cas 45 4w

I
Bx

e .
'sAmBURS
34Ra deoLire

@ Mason

2-YEAR 24-HOUR PRECIPITATION

WORRISONVILLE
*

VANDALIA @
PARPERTER 15w

~

0.

STRIAN e wies

LovisviL e

. FRANKEORY gf
.

@ GALaTiA

§ )
OUCAY 33 Ky
P seRy

o
H -
sl N\ .
cLvron
.m..cm.)‘.g), A
mcnan® 1 dse
aneenrieio

REAGAN T 3
]

®zouivan savanel 1a 344

LEwiaviLLE 28

snegwrELo
® g

. *
bioka @ 37 oMER MR

EEF
L ELnguan

VERBALLES G i

o ®RICHUOND TR VRS
[®e

Lavrec nn_|
*

eATESVILLE
WIR Wes

WTR Wks

ZANESVILLE LOSK 1D

EATERVILLE AP
i '

o
<| EATON PUSLIC L18
2|

@noxeny
LocK

WOODSFIELD Hun {gt
onoufliZN SHE>e

rauonas
it 4
vamerralooet ,

ARKERSEG
At

e ragLan
\ ()

ynl -
QAR

CIENE 8ROWN Caup

<
S
FAIRFiELD

o ~
T
) s |

5

-T-s
X swThrieLp a3 JoesTrocks

OUISVILLE wB CIYY 1T
@ LOVISVILLE wa AP

SADIGYILLE WIR ¥K3
L ]

LEXiNGTON v8
[ ]

ya
EVANS LANGING OAR 43

S (\/‘{T&E&v‘“"ﬁ/ \\_‘ P)

. L]
HODEERVILLE
0LCONDA Oam

@ MUNFORDVILLE -4

UEKY pay 11

TATHAM $PES @ _|

& RaYwicK

@ LITTLE HicKuAN
Lock

AX WILL @

@ NADWA IE

FLAT TOP @

SUFFY DAUIS

@ uocknEY

KTON.

I
i

wOLF CR Daw @

STEARNE

SuNBRIGHT 28w

WORRES VAP

TROUY OALE
L)

-~
i 30
) v..egV

39

¥
“ELrviLLE
H K VAR &

@ YADKINVILLE OB

cHpfTanoDGA wh ap

LanTana o1~
Tvigar ®

@ ROCY 15LAND 2w RODOYLTVAIST

@ CAILE TVA 43e

B HARRIMAN TVA 43,

@ snelov

ARCL =

SOUTH CARGLINA

LEXIMOTON TH

ARLOTT
SRS

850

PREPARED BY

COOPERATIVE STUDIES SEGTION
HYDROLOGIG SERVIGES DIVISION

WEATHER BUREAU

WASHINGTON, D. C.
OCTOBER, 1956

b [SOPLUVIALS OF 2-YEAR £4-HOUR PRE-
CIPITATION IN TENTHS OF AN INCH.

0apiN
.

" Figure 2-4.



| -yl 2OV el i T ...
) ] o - ‘ NGTON
. . OCTOBER, 1956
' .’ Figure 2-4
. . . 1gure 4-4. :
80" .
40* 89
88" . - 80~
— T [T 85 Bee P 02° a0*
1800 ws ap -
) I ] oveon va b . ey ST Forvewvis tockio LIS
LAND - BPAINGFIELD Y
SPRIGRELD w ety I 4 LewisviLLE 20 AiGHM . WTR WS 7/ P 2
. INDIAKAROLIS w8 CITY - g PruchuaxD WIRWKS @ CARROLL HWY DEFT - woopsFiELD weYBEFT) sz
Jaontezons S oo canTERUILLE AF v srenLing s guu STH o TP S e
I o Y. S8 g ormawes oxnig o : L o
" L He e
. . PARLS SWG ﬂ.vl . |oREENCASTLE X g .cIA:LlVILLl * N
: s .
onaegrLLE e ‘ ] e wew SiDaonAs, .
P . @ oNAZIL VTR wks n UREL #A__] OXFORD WTR WKS - LOGAN HWY DEPT. By
vious @ treepfmure ANKLIN @ oA N oERT| . @wiLuinoTon PR T N e 5 )
’ 4 s7 ouER wR wam RN wTa wke GREENFIELD TR WKS iens s e (B r5” e TNART AN ®
sencensn g O .o~ ONVILLE NR . Wy ozeT : (]
weaRTHu
s Ssovmcamec | 00 e - o g g et : PR cusmon:
iy i . ® SoLUMBUS. TR e . @it so0R0 le aLsA ScioTo TRMLE FOR ¢
el LLEATA P O ¥R SuesTH ~GINGIIUETY W8 CITY HAC PARLAN [ RALL
VE;:AI'LKLJS. s i £ CNCHNATE LURKIN &P . JACK!')II.NIV DEPT N ) ® N FAgEMANSBURE @ s
Ewron : : . e
@ sevucur Laking 3 L B
® O rig funeoe e v veboos @ LOCKNEY
Lou - ad
e o sonrawoyrnurnwes (£ | )
° - ~ GMILo DANR] N\, ° °
@ 5HOALS Y 50 880 1 . ] N ;-54'0 ol @ TmesLe @ suTronsst .
ciswg ancae canr cqsagfron o’ Ty ks wniee weso @
[ ] . T MCKINNEYSBURG MAYSVILLE DAM 33, Al A
PAOLE HWY G2R . ™~ 5 cLavi @ ‘,‘: sras
- N
2l - PALM e"é} Z SAOIEVILLE WTR WKS o A e
HRRIELY W) ® sasven pen sy IS ST swmimco/my Jeesoces @rusumcsguRe ¢ wTiHgTON2 @ cianl
P 3 fae . : .
(4 (ERDINAND SYA \\%’{!‘Q N * GLIVE HLL 1NV & L IUH;QSWLL‘H:ILIIYBN . :
) . ..:.m...n%’,!',,, . @ LavisviLee we ity — @ GRIFFITHSVILLE 2. P
. @ roseYVILLE 15w "’64 @ LOUIZVILLE WO Af A - . . .
» Ly EvansvLe woar 12 ¢t : MOREHEAD $TA COL R . .
< T e 38°
W eRanxFoRy/Ar Ve £ Z C ovie
JRGH AR
\\ ] o [KCAY eHt M A N A Evafs Lanoing oA 42 OAK Wi & J/
ALATIA 1w RyA T
. ey whoma 1€
- \MURPHYSOGRO wrm wis R atd D1a0N DK 43 TaviAufarcs @ L. LoaiicK 15-@ - M 1 .
y )
- P
. "' 9 - CITTLE HICKMAN SALYERSVILLE JORDAW INEXD
HE . consTanrgt Lsistd * i
¥ - .
al% umion
0 P BEED o e . T : s :
2 - . o . -
X s Nk rEsnY oau o) ngpacthynce ofpsrwex, | SLREA COL \‘/,’\,/
9 corconva oak s 4 o mluu.sv - « W
‘ ( @osnr AP .
‘\ (RN
\ i ® wunron ! bt A Sas
ol ovILL WAZARD @ - ~ S @ wwive 0TE
MURSERY . . .
[ . 37 ﬁ Klln{u.cln f‘T ™ WALKYS MILL . g r.nu.,a...,.., JENKINS e SPRNG GAEER TVA 35S @ PULASKL CAA AP
 fpab 'IIIH\I-DHHHF"'"""H'Illlnll i RN NN RN N Y - L
: L LN A Y ML I A 0 . 8 } HHAHAT T k. e
;sx N %" R mu:;ng’uuu - OARBOUAVILLE } pANTE . WTREVILLE WS HOIAN VALLEY
:/ o sea weas® b3 . ok KNDB TVA34e
A . snxrze Sancan
AoE b any ©/F  Poumion @ nernoon FRANKLIN WTR WKS - - b "R "““7 TRGUT OALE
PNEIC ||.._ . o AbOLPHUS t Wll"l‘lwu: . STEARKS. . . - a6 Kno: TYASH .
e o o i e o e e s ot o e o e o) KENTMEKY MIDDLESBORO *
—— P e o KEN . g _VIRGINI
1 b e ) @ rorLan TERN O, W L. L P L L Rt homiw it A SRSl L2 e
UNion S 2Y KNOBS T 3
. oUNaN CITY 23¢ . . DALE Wi 'Y @ TR g unistoL ) -  ROARNG BAP INE
CFseusns woire sucrnane Tia azs ® sencrieio exe ate outiasreflions ruone G
5 $ " oomson
<« - @ WRITE HOLLOW TVA 327 ; reer @) g HICH NIN 6P
CARTHAGE » REZK VA 694 Y
5 . \THsce [ — hS oLy
P @ GRecuFiELD . ) - .
o A
2 - ( goauRa LeBANoN R e aeayyy spoT. . oK
& RASHALLE o P aterenson ey 2 Yorese EuRviLE « wigseSBR0 1288
a\) B - . caur ::E:;_l‘l.n ’ ROANHIGH KNOB TVAZZY L] 360
S AL - /-
A 1
& o 7 - -
P A e @ NARRIMAN TVA 40 - A oy - .
- S rumpoor @ cusa Lavoimo Tyazs LI e [ e penuso gl Lexmeron 7%
o 3 T roav rvars? o £ T
& BROWRSWILLE sug OAK GROVE TUA 813 ° @ ROOK ISLAND 2uw g T Fr Louncim o @ KnoxvILLE wa 10 e%“?{)' o T MITGHE L
* ° splapon R s b e ponk 1
- N T »
. REAGAN Tva 3r Py @ WATTS BAR OAM P @ ASHEVILLE WB GITY @ NOORESVILLE
Y TvA 508 @ SUMMITVILLE - B TvA4elr ’~1 7 spauce WM N
e WA - UCE MM oyahgns uTa . - savix
. - WISBURO EXP 8TN . P 7~ crinoMAs pove \va 260 ' »
L4 MANCHESTER| @ CAGLE TVA43e VALY NT PI H TVA 254 Lake I..U o : SANT
0 -enigon o @ Ly moge fo | il
@ BoLivan SAARNAN Tun 200 o420t "‘"vm%f WAYMOOD GAP TVA(50A @ 12N S Tviars ® sueLeYE :
- - HALEE BALD TVASE2 Y S CHARLOTTE @ @ CHARLOTTE W GIVY
BeLDERE TvA 80  ssce SN Bach Tyaer X e e LHNORLACAROL NG, VB AP
I PioKMx 20n Tige @ vicTon Taeo L) cuatTaN00G, woaracls oan TV STEA® @ TVAIZS . auEacc Tus &P .~ SOUTH CARDLINA
s0° e e D . { has (N0t TVAIDI® | LavREL MTH FAT0s) 7 Teomeam TYAZS ' U poLKTON .
P do e - e Ny Edamnitey el rvaize  Sesoroxrviis: |- s
or 86° b5e sas o C3
. ) PREPARED BY EGEND
s : COOPERATIVE STUDIES SECTION * -RECORDING -GAGE STATION
: e ISOPLETHS OF:100-YEAR /-HOUR
RATIO OF I00-YEAR I~ HYDROLOGIC SERVICES DIVISION
: 7O 2-YEAR I-HOUR RAINFALL.
2-YEAR I-HOUR RAINFALLI _ WASHINGTON, B.C. © STATUTE MiLES
OCTOBER, 1956 s T T A O S ¥

7 PFigure 2-5.



Y44

SPRINGFIELD wa AR

IANOFULD w ciry

MORRISONVILLE
]

VANGALIA

@ BeLiBviLLE ooty arg

menview @

"
-~ anoss! /
Lo\

]
\WURPHYSNORO WTR wep

unton

SROWNSVILLE sng
L)

@®uason

W FRARKEONT
L)

auumr.z.up Fane

Dions @

e ringn
A CAA il

UTSONVILLE

o

lflﬂk! Hadye
| @ ¥BEIT @ anazi irm was

N
FintonviLLe Ta px

NASWVILLE STA Px @

FRANKLIN @

[
3T ougn N . HAMILTON WER

@ coLuveus
PR 3U

cauneLia_| " @ oxfipo wrn wrs
. LEBANDN N\V.Y OEPT)

SHAROWVILLE AR
(]

~EIRCINNATL W
N

wks. orez

. aTr
GINCHNATI LUNKIN 4

@ witninaton pfR pLY

ATHERS SAW @

feLo wrr wks
® MEARTHUR HWY OEPT

lo aLka seioTo TRAILE FOR

JACKSON Y. OEPT

a7 P e e oy - "
P NESVILLE Look 1o
oarTon wa > - Torumaus € SeoLuMEwS WE AP - 1 Zane
-+ SPAINGFIELD e CiTY
WAVELAKD g . AT -
LewisviLLE 2N BRCHUOND WTR WK WY DEFT . :Emw%;':n “:
'y wotanlgpoLIs we ciry PO [®cenrenviLe as 107 STEALING 6AS PUNP 5T P
aTEzOMA L) HOY 0AR -+ R eusLicfo W XEHIA u‘:.u TOWN. - LocK
‘ THDIANA DLII“ :Io LATON PUBL WTR wKa
ramis sw@oLr |oneancasrie 2.2 ELE @ CIRCLEVILLE

T LosAN Ry oERT

A

wEwTON

rousfiie

CISNE #nOwN caur
L]

[
FAIRFIELO

\ ViR - ¥
T
o |
e N wrm R
Ay L Y ] 3
2,5 opemoym wrauks z .
L H
N, ~ ey ola
‘2 nesmes @ 3n0aLs Hwy s0ane \ n;;r‘: ’_/ \‘ sh
' uavsviLce 0AN 3D UOKY ~ YA

o 8

@ FERDINAND A FOR
LEATERAOI Ak 44

NS
® LousyliLe wa qiTy
® coufviie we ar

TLERING!

K

uOREH!

ar . onLc

N 4

A
. ’}Xm.«mn B

HILL ¥ @

So oma cau

@ TRIBILE

@ CHARLESTON 3

@ GRIFFITHIVILLE.

‘7- Layfnaron wi
[ )

X
"S‘,
.
"~ Eromi e

( OLCONOA DAM 81

\

IAOITONVILLE 13E

CONSTANTINE
*

oguE, .ﬁé/x.m
.7

L}
canTraL ciryl

wooosuAK Lock ¢

EVANS LANDING DamaY

LOTTRTITY

0 Ravwic
HOOGENVILLE @ ravur
L7

@ furronoviLLe -

LOMERSKT
— wwroeer @

LoaLcK 18 @

@ LITTLE HICKMAN SALYERBVILLE @
Locks

HAZARD &

LoGAN

g e
IR TT
vt

cLivron

L ",

———— ]

AT N
BUCHANAN TvA 4z0

® oreenricep

(3
LERANON
@ NASHVILLE w8 AP

I DA O I A W |
0%/ I
woLr o oak

ToupKNaVILLE
.
b e o MENTUCKY

TENNE SSEE
oace uflLow orw

SUNBRIORT 28w

@ coaxeviLLE

|
T

-+ . eTEARNS

NORNS VAR 4T o
Tva 32z

TrorT

] -4
RAXTER HARLAN
WA wks

JerrERsON CITY EW
.

- 56 XNOR TVASI

svAnLEY KuoRS
o TAHIEE " g amstoL
e TVATIE Ve
urLER
.YVAGH o

@ LicK CREEK
T4

aury skoT. o
Lo TVA224

caup cReex oA /)
TARIE g8 g

ROAN HIGH KNOB TVA 23
i

64 SPRING CREEX TVA 283

PARKERSHUAD
we Ty

AC FARLAN
*

cLarz @

TAK WLL @

@ roMAIE L,

FLAT TOP @

@onr .
13
LN SR

WYTHEVILLE w8 S1FY

TROUY OALE

“eLKvILLE
L]

[~

@ HARNIMAN TVA

AR ’

A .
0 Tva 238}
r LTTLE WTIERLAND TS|

Latans g~
@ HUNBOLDT illll'l.ll ULL) \'YA BoT I c”?&'z'f-"“ .
R\ @ ROCK, (5LAND 2HW 000Y TAIOT L B | @ NORVILLE WE AP K 3 TIAITE ELL®
OMK a0vE rva 19 » -\ * Tvh 430 P S @ NDRTH FORK § TVA 27
suaor
iz el - ASHEVILLE WS OITY
- 20BAR i \Q,Q'u" SAR DAM L]
. b ST Ly o sumETvLLE T ' TeRAn scag uT - .
P
. - 7 cumauruto LAXE LURE
uancHEE TN @ cank VAL ’ . .
- . 1ry
- HAw XNOR PR
0LvAr DAVANNAN Tva 344 1 """; HATWO0D 847 TVA130A &
[ =+ P @ TOTARALEE IALD TUASER .
edvioene Tva so wmpger oan PN MR v 0 S SOUTH
» APALACHIA DAN TVABTEA® @ it *  ciam uTn TvazEd
PieKwEX 2 Tiage @ vicronr Tvaeo CHATTANGO0) Lavngy wing Feasos| 4
e e e e L8 IBARELLA Wureey Tvaise @ GLADE eap TVA B2
L1Ad s [ a4 . 83 2 .
LEGEND

'RATIO OF I00-YEAR 6-HOUR TO

2-YEAR 6-HOUR RAINFALL

PREPARED BY

COOPERATIVE STUDIES SECTION
HYDROLOGIC SERVICES DIVISION '

WEATHER BUREAU

WASHINGTON, D.C,
OCTOBER, 1986

® RECORDING -GAGE STATION =~
e ISOPLETHS OF 100-YEAR 6-HOUR

TO 2-YEAR 6~HOUR RAINFALL.

STATUTE MILES
1 2 2

40 50

c

TYSART DAM @
]
CLARKSBURO 1

. e
rreentnssuRe @

(]
wEboTER €PES

& SUNMERSVILLE 2

MARLINTON @

4‘3“&
@ WHITE 8ATE

@ FULASKE CAA AP

! e
INDIAN VALLEY

Y
@ ROARING GAP INE.

somson
oafron

. 3
N WILXESBORD

)
LEXINGTON TH

@ uoORESVILLE

LA
WY PLEASANT

" Figure 2-6,




£2

o B9+
40~ . - o .
had 7 . 82 oL 40
86 85 134 83e . s
T » e 1£®
- Vo ar Zanesvi 4 sy .
SPRINGFIELD W & I ' OAYTON WB AP L AN LA covumaus i
. seamatite £i2
SPRNGRED WS crry o l ks g LEWISVILLE 20 Arcnuons Waes WER WY @ CARROLL WY DEFT woopsercLo v oeeT] ,' £|3
3 - & HE
X0, INDIANAROLIS wa ey [®ceavervicLe ap MT FTERLING GAS PUNP STH CALDWELL HW:
i wonezous ® onzenricin . \ @noxesy r
- AT GAR. - ° @ XENIA kD TOWN - Cock
H wornwaporwe ae g £ on puBLic 18 L
CCCTV e m wrs
or ! renne oo, - wew usTuoRAS ,/
T— TR gorban iom wes e ¥ @oxron wTa e 0 waner s oA
. FrrncLn @ L4 | PR Chivoron ews PLT : e
. } vennewavre o | e e ~
viowa @ / Ve a6 ¥ OMER BR l ..muon TR wks oREENFIESD WIR WES sruges swv @ flewoe / e TYGART 0AM @
speices sma oo &
3 Bgpiue * CEET e o sen i AL aEazane canssions
FOI
ASONY BATESVILLE —
Ay i i NATHYILL ® coLousus TRk 4 Sra Ak scioTo TAILS Fon f MAC FARLAR . N
. e PRAPPN PR Supsme e wo ary ot DEFT . ) (] . S X
. \ veRgacLes g & cHcaATl LUN sacxsony 29
VaNOALIs @ . S .
© chmrERrgn sy EWTON v - = T AR
[ ER o : S U e o Locrntr
sia pu oc
- \E [ 0pume ranous ? hY . LiveRpook -
z 4
covumsvce cousihLy [ - PORTSHOUTH WTR WKS
noa
PP WTR WKS SMOALS WY 50 8RO L} “,",}"" ~t VALLEY HEAD @
g scorr EETS— et . i "
- ICKINNEY SBURD
- PAGLY WY Gan caze WEBSTER SHOS
- - CARMEL WTR WKS o g
AcHviEw S
P S8 Eviee wen wis
2 PALNRA® . 5 - ALEBTON B
. FAIRFLELD @ iASPER PR ALT &€ SHITHELELD o5 P @ cH . "“nwuz . |
X s * = . WARLINTOR #
couen renoima GRIFFITHSMLLE
%4 . b emron N siee wo Gy - wLERsaoRS .
5 S . .
¢ i comsa Booxs w
< \U ExINGTON W <
T
~ w.Fagx = oK Wi
AKFORT S .\ WSURGH ARGHED N/TEvANS LANDING DAM 43 l‘ -’
—+ e ® navua 1€
° ® cdcan "\ Boson vames \‘o LosAK
i 1 - .
'\ ughussdio wry e S ot srps @ | LosLick 15 @ . R e
" £ . /omOAN N
- - ®Lrie wonan SALYERSVILLE @ sanoan
< . T FLAT TOF @ onion @ '
RUMIEY LOCK2 — HEIDELBERG 'l
ounpee . ~
GLeunaLE £xP ranu t& @ BARAETTS Foro BRG. . & rajwicx LOCK 14 o L7 204
. ~—®ron : apseRy o
Fots reeay aauso spaERLLE o
GOLCONDA DAM 51, uaDisowmLLE 155 - + ""’,\ “‘_ “‘/e"
X /7 TR
{ * ceunnaiod s
Aovancs s ~ \ @ MUNFOROVILLE - HAZARD @ . ~ s @ WRITE GATE
rY 'ﬂoﬂllll.v Lock4 ¥ ki CAX AP
#a0USAN sesh ,w'“m rerfns @ FuLase
- 35w
sre KENTUEKY DAN Tva 379: HALEYS MILL \Souenstie LONDON S AXER YVAG4 SPAIG a 388 : w
: IHHHH}HHMH W R { o .
MEREEN Y N RANRRSSERE 2NN o o ormivaLLer
.E“’N WEB AP I~ . 'AI.IUI’NVII.I.E . HIGR KHOS TVA Jas
™ BAXTER NlRLAy
R e ouT DALE
.
ussoen cas 4 cumton . IR e r L sredenos byasra M
s .
' et S oadd I AR HiR eI — e, Virgiuis [ A
i ——— i ®romrians GNP fman. * U4 L Bl /Tralaa 8
- —— i TARLEY kKOBS [ © ROARING 6AP INE .
: : unow ciry zsc - . Dl ™ sristoL
. o' ° £1G SYCANORE TVAS36! Ve fr +
SAMBLRG VLol irg BUCHANAN TVA age, ® BPRINGFIELD ExP 3TN A © 010 BARREN TVAIN 1 . 00BSOK ~22
A . & WHITE HOLLOW. TVA 327 © oK creer T 9| 3 g micH MTH 04 .
< CARTHY LIVINGSTON Lick DALTON
Y Wt e SUNBRIGHT 25W TVa 206 ,
— . ATKvILLY ¥E
i @ creenrienn - NORRUS £VAP STH o D AUTY SPOT . @ xhoxmy
. ovegseuae orexson Learkon @ cookeviLie | — T JEFFERSON CITY 2W TA2Z4 BLRVIELE  wiLkgsnono 1€8E .
- b 3 ® vasviLLe we ar B b AP CREEK BAL g aron a2zt ® 36
o4 ; Azh $
s 7 g
o T - ~
T HARRIMAN TVA €64 . R .
\J o . LaANTANA o= LITTLE BWITZERLAND TVA 233 LEXINSYQN T
P ®sunsoLor @ CUBA LaNDIRG Tves wnescesaono 58 e et AL
& @ ROCK 15LAND 2NW RODDY Tva (5T LovaSn o |® KHOTILLE We P b L& L. ® .
PR BROFNSVILLE ng O OVE TVA 319 . . TVA 430 . B2l NoRTH FoRK 1 TVARTH
0 . siaoy seove oS o rESVILLE -
B . td @ WaTTS 0A% D pics @ ASHEVILLE W CITY @ w00l 2y
REAGAN TvAZ: @sugan s G e 0L fons g -
) /A 808 @ SUNMITYILLE e N cnafions wr . tw
: " cumaman
®mason bR | , ais: ur fisoan Tvazae  LAKE LURE ! [ V-
\ e o O :
i X ; AR KNOR E ek Yonzre ®sseleve
D ® notivar SAVANMAH Tva 344 : " ""'f 9p 6P TUr 1804 @ e " ’ ARLOTTE W8 CITY
‘) . +20 ° tige 4 @ et Nmm, :m" | Woouestemaarmss | bary . camonina, SR O
. s BELVIDERE TVA 60 —hva sce oaw g wa ags, PP I SUTH CAROLINA
st ° APALACHIA DAN TV smo 3. P € .
o L ek ek Tugs ® vievony }y\ug L CHATTANOOUA WB AP o8 TVALI® o Lfanes o e  CEGAR TR TVA2S! 4! SR vorgron |
200 ———— L : Ny P issriiaTie e cuadE oAb TVAIBZ P
———n - uReHy TeAzE
P " ———— - £OYD SAP T¥A q
88 az* .

RATIO OF 100-YEAR 24-HOUR TO
2-YEAR 24-HOUR PREGIPITATION

L1 25 Lodd
‘PREPARED BY
COOPERATIVE STUDIES SECTION
HYDROLOGIC SERVICES DiVISION
WEATHER BUREAU
. WASHINGTON, D.C.
OCTOBER, 1956

LEGENG
®  RECORDING ~GAGE STATION
ISOPLETHS OF I00-YEAR 24~HOUR
TO 2-YEAR 24-HOUR PRECIPITATION.

STATUTE MILES
10 20 30

50

KEY MAP

Figure 2-7T.




Table 2-1.

Station Data

(2-Year 1-, 6-,and 24-Hour)

Period Length 2-Year l-Hour 2-Year 6-Hour 2-Year 24-Hour
STATION Lat. Long. of of Record
Record (years) (inches) (inches) (inches)
AREKANSAS
Blytheville 35-56 89-55 |1939-54 16 .29
Burdette 35-49 89-57 |1943-54 - 12 4.07
Osceola 35-43 89-58 |1939~54 16 .32
ILLINOIS
Albion 38-22 88-03 11943-54 12 3.37
Anna 1 N¥W 37-28 89-15 1939-54 16 3.71
Belleville, Scott AFB 38-32 89-51 {1945-54 10 4.04
Belleville, Scott AFB 38-32 89-~51 |1940-50 11 1.48 2.71 3.47
Benton 38-00 8855 [1939-54 16 3.41
Brookport Dam 52 37-08 88-39 |1939-54 16 4.03
Carbondale Sewage Plant 37-44 89-12 |1939-54 16 3.11
Cairo WB City . 37-00 89-10 {1903-51 49 1.57 2,58 3.72
Carlinvilie 4 E 39-17 89-49 |1939-54 16 3.25
Carlyle 38-36 89-22 {1940-54 . 15 3.56
Carmi 38-06 88-10 1193954 16 2.92
Carpenter 1 SW 38-53 89-54 |1940-50 11 1.44 2.78 3.90
Casey 39-18 88-00 |1939-54 16 3.13
Centralia 4 W 38-31 89-12 |1948-54 7 " 3.48
Charleston 39-29 88-10 1897-54% 57 3.02
Chester 37-54 89-49 |1897-54* 57 3.38
Cisne Brown Camp 38-~31 88-24 |1945-50 6 1.40 2.18 3.43
Collinsville 38-40 89-59 |1941-50 10 2.02 3.34 4.33
Coulterville 38-11 89-36 |1941-50 10 .31 2.09 3.19
Decatur 3951 88-58 |1897-54 58 3.00
Diona 39-22 88-08 |1945-50 6 1.63 2.28 3.20
DuQuoin 2 S 38-00 89-14 [1939-54 16 3.12
Edwardsville 38-49 89-58 |1939-54 16 4.24
Effinghanr 39-07 88-33 |1939-54 16 3.12
Effingham CAA AP 39-09 88-32 |1942-50 9 1.38 2.27 3,62
Elizabethtown 37-27 88-18 |1942-54 13 3.78
Fairfield 38-23 88-22 |1939-54 16 3.06
Fairfield 38-23 88-22 |1940-44 5 1.36 1.99 2.87
Flora 38-40 88-28 |1939-54 16 3.02
Galatia 1 ¥ 37-51 88-37 }1940-50 11 1,55 2.73 3.82
Glendale Experiment Farm 37-26 88-41 [1950-54 5 3.24
Glendale Experiment Farm 37-26 88-41 |1941-50 10 1.64 3.10 4.39
Golconda Dam 51 37-22 88-29 [1939-54 16 3.40
Golconda Dam 51 37-22 88-29 '| 1940-50 11 1.44 2.82 3.58
Grand Chain Dam 53 37-12 89-02 ' |1939-48 10 4.08
Grand Tower 2 N 37-40 89-30 |1941-54 14 4.32
Greenville 38-563 89-24 |1897-54 58 3.13
Greenup’ 39-15 88~09 |1942-54 i3 3.01
Harrisburg 37-44 88-32 }11939-54 16 3.38
|} Harrisburg Disposal Plant 37-44 88-31 {1948-54 7 2.65
Hillsboro 39-09 89-29 [1939-54 16 3.22
Hutsonville 39-07 87-40 |1940-50 11 1.45 2.46 3.25
Rutsonville Power Plant 39-06 87-40 |1948-34 7 2,96
Lawrenceville 38-44 87-41 |1943-~54 12 3.36
Louisville 38-46 88-30 |1940-50 11 1.30 1.92 3.02
Marion 37-44 88-55 {1942-54 13 3.67
Marshall 39-23 87-42 }1940-54 15 3.05
Mascoutah 38-29 89-48 |} 1897-53 57 3.36
Mattoon 39-28 88-21 |1948-54 7 3.23
McLeansboro 38-05 88-32 | 1897-54 58 3.44
Morrisville 1 E 39-25 89-26 |1939-54 16 - 3.17
Morrisville 39-25 89-27 {1941-50 10 1.54 2.55 3.04
Mt. Carmel 3 N 38-27 87-46 | 1898-54%* 56 3.47
Mt, Carmel Water Works 38-25 87-45 {1940-50 11 1.36 2.21 3.32
Mt. Olive 2 NE 39-04 89-42 }1941-54 14 3.18
Mt., Vernon 4.N 38-22 88-55 | 1939-54 i6 3.07
Murphysboro Water Works 37-46 89-19 | 1940-50 11 1.58. 2.48 3.49
Nashville 3 NW 38-23 8925 | 1939-54 16 3.49
New Burnside 37-35 88-46 |1897-54 58 3.68
Newton 39-00 88-10 |1939~-54 16 2.75
Newton 39-00 88-10 | 1940-50 11 1.36 2,12 3.03
Olney Radio Station 38-43 88-04 {1897-53 57 3.26
Palestine 39-00 87-37 {1939-54 16 2,83
Pana 39-23 89-05 | 1939-54 16 3.26
Paris Water Works 39-38 87-42 | 1939~54 16 2.99
Paris Sewage Plant 39-37 87-41 | 1940-50% 10 1.44 2,11 2.48
Richview 38-22 89-11 |1940-50 11 1.46 2,54 3.88
Ste, Marie 38-56 88-01 | 1948-54 7 2.96
Salem 38-37 88-57 |1939-54 16 3.19
Shawneetown,; New Town 37-43 88-10 | 1939-54 16 3.78
Sidell 39-55 © 87-49 | 1948-54 7 3.14
Sparta 38-08 89-42 | 1939-54 16 2.98
Springfield WB AP 39~50 89-40 | 1948-54 7 2.75
Springfield WB AP 39-50 89-40 | 1941-50 10 1.86 2.59 3.32
Springfield WB City 39-48 89-39.{ 190350 48 1,45 2.17 2.98
*Breaks in Record
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Table 2-1, cont.
. i Period Length 2-Year }-Hour 2-Year 6-Hour 2-~Year 24-Hour
4-Hour pe STATION Lat, Long. o of Record
k Record (years) {inches) (inches) {inches)
es)
JLLINOIS (continued)
Sullivan Water Works 39-34 88-37 |1940-50 11 1.58 2.28 3.00
9 Taylorville 39-33 89-18 | 1941-54 14 2.87
7 Tuscola 39-48 88-17 |1939-54 16 ' 2,94
2 Vandalia CAA AP 38-59 89-10 [1939-54 16 3.22
Vandalia 38-58 89.07 [1940-50 11 1.56 2,55 3.30
., Virden ’ 39-30 89-46 |1941-54 14 3.25
g 7 Waverly 39-41 89-57 |1939-45 7 - 3.34
1 Wayne City 38-21 88-35 | 1948-54 7 3.26
4 W, Frankfort 8 E . 37-52 88-48 [1941-49 9 1.68 2.71 4.01
7 Wilcox . 38-38 88-18 [1948~54 7 3.32
.41 :
Windsor ¢ 39~26 88-36 {1939-54 186 3.12
.03 INDIANA
§ Batesville Water Works - 39-18 85-15 | 1945-50 6 1.21 2.35 .37
Bedford . 38-51 86-30 | 1939-54 16 : 3.1
Bedford 4 SW 38--50 86-32 | 1945-54 10 . . 3.10
2.92 Bloomington, Indiana University 39-10 86-30 ]1939-54 16 3.17
3.90 Boonville 2 E 38-02 87-15 | 1939-54% 13 3.24
3 .
s Bowling Green 39-23 87~01 |1948-54 7 2.87
F Brazil Water Works 39-31 87-08 | 1945-50 6 1.48 2.44 3.50
Brookville 1 S 39-25 85-01 }1839-54 16 g 2.88
Cambridge City : 3949 85-11 (1939-54 16 2.98
3.43 Centerville aP . 39-49 84-38 | 1941-46 6 1.48 1.95 2.60
4.33
3 19 Columbus . 39-12 85-55| 193954 16 . 8.58
0 Columbus Power Substation 39-12 85-55 | 1940-50%* 10 1.086 . 2.01 3.07
. Crane Naval Depot 38-52 8650 | 1945-54 10 3.80
o0 Cypress Dam 48 37-50 87-40 §1939-54 16 3.35
2 Edwardsport Power Plant 38-48 87-14 |1939-54 16 3.30
4.24
3012 Elliston 39-02 86-58 |1939-54 16 3.52
3.62 Evans Landing Dam 43 38-00 86-00 | 1939-54 16 2.80
3 Evans Landing Dam 43 38-00 86-00 { 1940-50 11 1.38 2.21 3.08
t 8 Evansville WB AP 38-02 87-32 {1903-51 49 1.54 2.36 3.34
6 Farmersburg .3 SW ’ 39-14 87-25 | 1939-51 13 . 3.22
7
L02 Ferdinand State Forest 38-15 86-47 | 1840-50 11 1.60 2.10, 3.08
3.82 Franklin . : 39-29 86-03 | 1939-54 16 2.84
Franklin 39-29 86~03 | 1942-50 9 1.51 2.37 3.32
204 Greencastle 1 E 39-39 86-51 | 1939-54 16 3.67
9 Greencastle 39-39 86~51 | 1940-48 2 1.33 1.85 2.86
0 | .
8 Greenfield 39-47 85~46 | 1939-54% 15 2.62
s Greenfield Highw{y Garage 39-46 85-47 {1940-50 11 1,20 1.97 2.50
Greensburg 3 SW 39-20 85-33 |1939-54 16 . 2.78
4,32 Hazelton Gravel Plant 38-30 87-32 | 1939-48 10 2.88
3 Henryville State Forest 38-33 85-46 | 1939-54 16 2.92
1 )
8 Huntingburg AP 38-16 86-57 | 1939-54 16 3.17
5. Indianapolis Monument Circle 39-46 86-10 '{ 1939-54 16 2.94
k4 Indianapolis WB City 39-46 86-10 } 1903-51 49 1.47 2.30 2.87
3.22 Indianapolis WB AP 39-44 86-16 { 1939-54 16 . 2.64
3.25 Indianapolis WB AP 39-44 86-16 | 1941~50 10 1.31 2.10 2.66
96 .
6 Jasonville State Park 39-11 87-15 | 1842-50 9 1.60 2.43 3.28
| 2 Jasper Power Plant 38-23 86-55 | 1945~50 ] 1.50 © 2.85 3.19
. Jeffersonville . 38-16 85-45 § 1897-54 58 3.08
7 Johnson Experiment Farm 38-16 . 87~45.11939-54 16 2.99
3.05 Knightstown Water Works 39-47 85-32 | 1948-54 7 2.75
3.36 {
3 23 { Laurel (ar) 39-30 85-11 | 1940-48 9 . 1.3 1.72 2.56
4 ; Leavenworth Dam 44 38-11 86-20 | 1939-54 16 3.73
Leavenworth Dam 44 38-12 86-20 { 1940-50 11 1.48 2.67 3.65
7 Lewisville 2 N 39-50 85-21 | 1945-50 6 1.25 2.05 - 3,23
4 Madison 38-44 85-23 | 1897-54 58 3.17
3.47
3.32 : Marengo 3823 86~21 {1939-44 8 2.68
3,18 i Markland Dam 39 38-47 84-58 | 1948-54 7 2.72
; i Martinsville City Hall 39-25 86-26 | 1939-54 16 2.90
7 Martinsville State Forest 39-20 . 86-25 | 1940-50 11 1,52 2.39 3.02
9 Mauzy 39-37 85-20 | 1939-48 10 2.64
. 9 ;
68 Montezuma 39-47 87-22 | 1842-50 9 1.37 2.18 2,80
2,75 Moores Hill 39~07 85-06 | 1902-54 53 3.14
Mount Vernoan 37-56 87-54 | 1897-54 58 3.38
3 Nashville State Park : 39-10 86-13 | 1945-53 9 3.68
6 Nashville State Park 39-09 86-13 | 1841-50 10 1.78 2.52 3.36
3
6 Newberry Highway St, Bridge 38-56 87-01 | 1948-54 7 3.07
S99 Newburgh Archeological Excavation 37-57 87~27 { 1945-50 [} 1.79 2.68 3,85
Newburgh Dam 47 37-57 87-24 { 1039-54 16 - 3.10
2.48 New Castle . 39-56 85-22 | 1650-54 5 2.71
8 New Harmony . 38-08 87-56 | 1939-54 16 2.93
6
9 North Vernon 39-01 85-37 | 1939-54 16 3.35
8 Oaklandon Geist Reservoir 39-54 { 85-59 | 1948-.54 7 2.81
i Oolitic Purdue Experiment Farm 38-53 86-~32 | 1941-50 10 1.40 2.03 2.79
3.14 i Palmyra 38-24 86--07 | 194050 11 1.54 2.29 3.38
2.98 : Paoli 38-34 86-28 | 1898-54 57 3.34
.75 H
32 i Paoll Highway Garage 38-34 86-292 | 1940-50%* 10 1.28 . 2.21 3.00
8 Pendleton Reformatory 39-~-59 85-45 | 1945-54 10 . 3.92
*Breaks in Record
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Table 2-1, cont. :
|
. Period Length 2-~-Year l-Hour 2~-Year 6-Hour 2-Year 24-Hour
STATION Lat. Long. of of Record . . .
Record {years) . (inches) (inches) .- (inches)
INDIANA (continued)
Petersburg 61 Bridge : 38-31 87-17 |1939-54 ‘16 3.88
Poseyville 1 S¥W 38-10 87-48 [1942-49 8 1,57 2.19 3.25
Princeton 1 W 38-21 87-35 [1897-54 58 3.24
Richmond AP 2 39-46 84-50 |1948-54 7 2.92
Richmond Water Works 39~51 84-51 [1939~54 16 . 2.72
Richmond Water Works : 39-50 84-51 |1940-50 S 1.46 . 2.06 2.96
Rockville 39-46 87-14 |1939-54 16 3.31L
Rushville Sewage Plant 39-36 85-27 11949-54 6 2.62
Salem 38-37 86-06 |1897-54 58 . ) 3,17
8t. Omer (nr) 39-26 85--36 [1940-48 9 1.49 2.11 2,69
Scottsburg _ 38-42 85-47 |1897-54 58 . . 3.26 !
Seymour 2N 38-59 -85~54 [1939-54 16 2.96
Seymour Highway Garage 38-58 85-53 [1940-50 | 11 1.17 2,13 3.07
Shelbyville Power Plant 39-32 85-46 (1939-54 16 2.87 . -
Shoals Highway 50 Bridge 38-40 ‘86-48 | 1939-54 B 16 . I 3.05
Shoals Highway 50 Bridge 38-40 86-48 [1942-50 9 1.52 2.10 ‘ 3.23
Spencer 39~-17 86-46 |1948-54 7 K 3.25
.| Spencer State Park 39~16 86-43 (1940-50 | 11 . 1.38 2.61 3.06
Tell City Power Plant 37-57 86-46 |1939-54 . 18 . 3.40
Terre Haute WB AP 39-27 87-18 }{1912-51 40 1.58 2.63 3.47
Terre HRaute WB City 39-29 87-24 |1940-46 4 1.72 2.60 3.15
Versailles Water Works 39-05 85-13 |1940-50 11 1.33 1.88 2.85
Vevay Dam 39 38-44 85-05 | 1939-47 9 2,74
Vincennes . 38-41 87-33 |1939-54 16 ‘ 3.26
Vincennes Water Works 38-42 87-31 }1940-50 11 1.33 2.42 3.23
Washington 38-40 87-11 [1939-54 16 . . . 3.34
Waveland 39-52 87-03 |1945-50 6 1.30 2.02 2.63
W. Baden Springs College 38-34 86-37 |1947-54 8 2.90
Westphalia 38-51 87-13 {1940-46 7 1.31 2.45 2.95 i
Williams Power Plant 38-48 86-39 [1939-54 16 3.18 L :
KENTUCKY . ‘
Addison Dam 45 37-55 86-34 |1939-54 16 3.28
Addison Dam 45 37-565 86-34 {1940-50 11 1.68 2.59 3.43
Adolphus 1 N 36-39 ‘86-16 |1940-50 11 1.44 2.42 3.23 ;
Allen : 37-35 82-43. 11949-54 [} 2.60 )
Anchorage 38-16 85~33 [1901~54 54 3.41
Ashcamp 37-16 82-26 |1949-54 6 2.47
Ashland Dam 29 38-27 82-36 |1939-54 18 2.50
Barbourville L 36-52 83-53 .{1942-50 9 1.61 . 2.32 3.07
Bardstown SJ Preparatory School 37-48 85-28 |1949-54 6 3.55
Baxter Harlan Water Works 36-51 83-20 [1940-50 11 . 1.19 2.20 2.95
Beaver Dam 37-25 86-52 |1939-54 16 3.20
Benham 36-58 82-57 }1946-54 9 3.19
Benton 36-51 88-21 {1944-50 7 1.44 2.30 3.16
Berea College 37-34 84-18 |1901-54 54 3.23
Berea College ! 37-34 84~18 |1942-50 9 ©1.76 2.55 3.43
Berea Water Works 37-33 84-15 [1948-54 7 3.22
Bovwling Green 37-00 86-26 |1940-54% 13 3.34
Bowling Green CAA AP 36-58 86-26 [1939-54 16 3.44
Bowling Green Substation 37-01 86-26 |1944-54 11 3.60
Bowling. Green WB AP 36-58 86-26 |1941-50% - 8 1.68 2.25 3.08
Brent Dam 36 39-03 84-25 |1944-54 11 2.74
Brownsville Lock 6 37-12 86-16 11939-54 . 16 3.26
Burnside 36-59 84-37 [1939-52 14 3.07
Cadiz Lock E 36-46 87-58 |1949-54 6 3.80
Campbellsville 37-20 85-21 |1945-54 10 3.14
 Carrollton Lock 1 38-41 85-11 }1939-54 16 ) 2.88
Carrollton Lock 1 38-41 85-11 [1941-50 10 1.27 2.05 3.25
Central City . 37-19 87-07 |1942-50%* 8 1.46 2.03 3.02
Clermont 1 SSE 3755 85-40 | 1940-54* 9 3.20
Clinton 36-41 89-00 |1942-50 9 1,66 3.05 4.15
College Rill Lock.ll 37-47 84-06 |1939-54 - 18 2.98
Cold Spring Dam 36 39-01 84-22 |1939-43 5 2.563
Columbia 37-06 85-18 |1949-54 6 3.53
Constantine i 37-40 86-14 }1940-50 11 1.37 2.40 3.05
Corbin CAA AP 36-58 84-08 [ 1945-54 10 2.96
Covington WB AP 39-04 84-40 [1948-54 7 3.14
Cynthiana 38-23 84-18 | 193954 16 3.22 !
Danville | 37-39 84-46 |1939--54 18 3.07
Davella 37-48 82-32 |1940-50 11 1.50 2.17 2.81
Delphia 1 E 37-02 83-07 |1949-54 6 2.47
Dema . 37-25 82-48 | 1949-54 6 2.57
Dix Dam 37-48 84-43 {1939-54 16 2.81
Dundee Barretts Ford Bridge 37-33 86-43 [ 1950-54 5 3.25
Dundee Barretts Ford Bridge 37-33 .86-43 | 1941-50 10 1.36 2,13 2.87
Dunmor 37-05 87-00 [ 1949-54 6 4.25
Dunnville 37-13 84-58 [ 1949-54 6 3.53
Eadsville 36-54 84-53 |1939-46 8 3.35
Earlington 37-17 87-30 |1939-48 10 2.86
Eddyville Lock F . 37-03 88-05 | 1948-54 7 3.49
Edmonton 37-00 85-37 | 1941-50 10 1.54 . 2.24 3,27
*Breaks in Record
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Table 2-1, cont.

Period Length 2-Year l-Hour | 2-Year 6-Hour { 2-Year 24~Hour
STATION Lat. Long. of of Record
.Record (years) {inches) (inches) (inches)
KENTUCKY (continued)
Falmouth 38-40 . 84-20 | 1897-54 58 2.96
Farmers 38-09 83-33 | 1939-54 16 2.70
Flemingsburg 38-25 83-43 | 1939-54 16 3.13
Flemingsburg Post Office 38-25 83-44 | 194350 8 1.42 2.05 3.01
Ford Lock 10 37-54 B84-16 | 1939-54 -16 3.04
Fords Ferry Dam 50 37-28 88-06 | 1939-54 16 3.20
Fords Ferry Dam. 50 37-28 88-06 | 1940~50 11 1.46 2.59 3.41
Frankfort Lock 4 38-13 84-52 | 1939-54 16 3.11
Franklin Water Works 36-43 86-34 [ 1949-54 6 2.94
Franklin Water Works 36-43 86-34 | 1941-50 10 1.63 2.41 3.61
Frenchburg 37-57 83-39 | 1950-54 5 . 2.70
Georgetown Water Works 38-12 84-33 | 1949-54 ] 2.98
Gest Lock 3 38-25 84-53 | 1939-54 16 3.25
Gest Lock 3 38-25 84-53 [ 1941~50 10 1.48 2.18 3.32
Glasgow 37-00 85-55 | 1939--54%} . 11 3.35
Grant Dam .38 38-59 84-50 | 1939-54 16 2.68
Grayson 38-19 82-57 | 1939-54% 12 2.59
Greensburg 37-15 85-30 | 1939-54 i6 3.02
Greensburg Highway 61 Bridge 37-15 85-30 | 1948-54 7 3.42
Greenup Dam 30 38-37 82-51 | 1939-54 16 3.01
Greenville 2 W 37-12 87-12-| 1939-54 16 3.34
Haleys Mill 37-03 87-20"§ 1941-50 10 1.31 2.26 3.27
Hartford 6 N¥ 37-32 86-54 | 1939~54 16 3.30
Hazard 37-15 83-12'] 1940-50 11 1.44 2.10 2.74
"Hazard Water Works 37-15 83-11 | 1939-51 13 2,87
Heidelberg Lock 14 37-33 83-46 | 193954 16 2.74
Heidelberg Lock 14 37-33 83-46 {1940-50 11 1.60 2.02 2.80
Henderson 4 SW 37~47 87-37 | 1939-54 16 3.70
Herndon 36-44 87-34 | 1943-50 8 1.51 2,39 3.62
Hicksville 36-48 88-30 ] 1949-54 6 4.12
High Bridge Lock 7 37-49 84-43 | 1939-54 16 2.94
Hindman Settlement School 37-20 82-59 | 1948-54 7 2.75
Hodgenville National Park 37-32 85-44 | 1945-50 6 1,68 2.70 3.77
Hopkinsville 36-51 87-30 | 1897-54 58 3.90-
Hyden 37-10 83-22 } 1949-54 6 2.77
Irvington 37-53 86-17 | 1939-54 16 3.00
Jackson 37-33 83-23 | 1939-54%* 15 3.00
Jenkins 37-12 82-36 | 1939~-51% 9 2.62
Jenkins 37-10 82-38 | 1840~50 il 1.40 2.01 2.84
Jeremiah 37-10 82-56 | 1949-54 ] 2.44
Keene 2 N . 37-58 84-38 | 1949-54 6 3.42
Kentucky Dam TVA 379 37-01 88-16 { 1945-54 10 3.34
Kentucky Dam TVA 379 37-01 88-16 | 1944-50 7 1.28 2.01 3.05
La Grange 38-24 85~23 | 1939-46 8 3.24
Lancaster 37-37 84-35 | 193954 16 3.26
Laura 37-45 82-26 .| 194854 .7 2.44
Leitchiield 37~29 86-18 | 1897~54 58 3.34
Lexington WB AP 38-02 84-36 | 1903-53% 40 1.32 2.24 3.11
Liberty 37-21 84-55 | 1949-54 6 . 3.35
Liberty 37-21 84~55 | 1940-50 11 1.42 2.31 3.30
Little Hickman Lock 8 37-45 84-35 [ 1939-54 16 2.81
Little Hickman Lock 8 37-45 84-35 | 1940-50 11 1.48 2.37 2.88
Lockport Lock 2 38-26 84-58 | 1939-54 16 . 2.92
Loglick 1 § 37-51 84-02 | 1941-50 10 1.57 2.38 2.84
London 3 -SW 37-06 84-08 | 1940-50* 10 1,54 2,29 . 2,71
Louisa 2 38-07 8237 1 1939-54% 15 3.30
Louisa Lock 3 38-07 82-37 } 1941-50 10 1.15 1.89 2.68
Louisville WB AP 38-11 85-44 | 1941-50 10 1.30 2.21 3.30
Louisville ¥WB City 38-15 85-46 | 1903-51 49 1.36 2.10 3.28
Louisville, Bowman Field 38-13 85-40 | 1939-54 16 3.08
Louisville Upper Gage 38-17 85-48 | 1948-54 7 3.23
Lovelaceville 36-.58 88-50 | 1939-54* 15 3.26
Lucas 36-53 86-02 | 1945-50 6 1.50 2.30 3.20
Madisonville 1 SE 37-19 87-29 {.1949-54 6 l 3.23
Madisonville 1 SE 37-19 87-29 | 1943-50 8 1.56 2.18 3.10
Mammoth Cave Park 37-11 86-06 | 1939-54 16 3.77
Manchester 4 SE 37-06 83-43 | 1949-54 ] 3.38
Mayfieid 2.8 36-42 88-38 | 1939-54 16 3.54
Mayfield Substation 36-44 88-39 | 1844~54 11 3.70
Maysville Dam 33 38-38 83-42 | 1939-54 16 2,80
Maysville Dam 33 38-38 83-42 | 1940-50 11 1.63 2.21 2.89
McKinneysburg 38-36 84-18 | 1940-50 11 1.32 1.97 3.09
Middlesboro 36-37 83-43 | 1939-54% 14 3.38
Middlesboro Railroad Station 36~37 83-43 | 1940-50 11 1.49 2,03 2.71
Hidway . 38-09 84-~41 | 1948-54 7 3.37
Millersburg 38-18 84-09 | 1941-50 10 1.73 2,55 3.10
Millerstown 37-27 86-03 | 1948-54 | ~ 7 3.49
Monticello 36-50 84-50 | 1939-54 16 3.00
Morehead State College 38-11 83-.26 { 1946-50 5 1.88 2,60 3.53
Mount Sterling 38-04 8356 | 1897-54% 56 3.11
*Breaks in Record
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Table 2-1, cont.

Period Length 2~Year l-Hour 2-Year 6-Hour 2-~-Year 24-Hour
STATION Lat, Long. of of Record
Record (years) (inches) (inches) {inches)
KENTUCKY (continued)
Munfordville 37-16 85-53 | 1939-54¥ 14 3.34
¥unfordville 37-16 85-53 1940-50 11 1.30 2.41 3.42
Murray 36-36 88-20 1939-54 16 3.72
. Olive Hill 1 NW 38~18 83-11 1942-50 9 1,52 2.28 3.25
Olney 37-14 87-47 1949-54 6 3.00
Oneonta Dam 35 38-58 84-18 1939-~-54 16 2.58
Owensboro 2 W 37-46 87-09 1897-54 58 3.24
Owensboro Dam 46 3747 87-08 1939-54 16 3.08
. Oweasboro Dam 46 37-47 87-08 1940-50 11 1.51 2,72 3.51
Paducah 37-06 88-37 1939-54 16 3.98
Paducah CAA AP 37-04 88-46 1950-54 5 3.89
Paducah SCS Nursery 37-04 88-35 1940-50 11 1.55 2.44 3.40
Paintsville 37-49 82-48 1939-54 16 2.74
Pikeville 37-29 82-31 1939-54% 15 2.56
Pikeville 37-29 82-31 1940-50 11 1.19 1.79 2.45
Pineville 36-45 B83-42 1949-54 6 2.90
Pippapass 37-19 82-52 1939-46 8 3.28
Princeton 37-06 B87-53 | 1939-54 16 3.67
Quicksand 37-32 83-21 | 1939-48 10 3.29
Ravenna Lock 12 37-40 83-57 1939-54 16 3.04
Raywick 37-33 85-26 1941-48 8 1,51 2.29 3.18
Richmond 37-44 84-18 | 1939-54# 14 2.84
Rumsey Lock 2 37-32 87-16 1939-54 16 3.23
Rumsey Lock 2 37-32 87-16 | 1940-50 11 1.61 2.62 3.39
Russellville 36-51 86-53 1939-54 16 3.49
Russellville Substation 36-50 86-54 1948-54 7 4,44
Sadieville Water Works 38-23 84-32 1943-50 8 1.20 2.08 2.81
St. John Bethlehem Academy 37-42 85-59 1939-54 16 3.08
Salvisa Lock 8 37-56 84-49 1939-54 16 3.12
Salyersville 37-45 83-04 1940-50 11 1.42 1,95 2.89
Science Hill 37-11 84-39 1943-49 7 3.11
Scottsville 36-45 86-12 1947-54 8 . 3.46
Sebree 37-36 87-32 1949-54 6 3.60
Shelbyville 2 W 38-13 85-16 1897-54 58 3.28
Shepherdsville 38-00 85-44 1939-54 % 7 2.89
Smithfield 4 S 38-20 85-16 1942-50 9 1.40 2.28 . 3.42
Smiths Grove 37-03 86-11 1939-44 6 3.07
Somerset Highway Department 37-07 84-35 1942-50 9 1.44 2.12 2.88
Springfield 37-41 85-14 1947-54 8 3.72
Stearns 36-43 84-29 1939-54 ¥ 12 3.05
8tearns 36-42 84-29 1940-50 11 1.38 2.26 3.06
Summer Shade 36~53 85-43 1949-54 6 4,16
Summer Shade Substation 36-53 85-40 1948-54 7 ‘3.65
Tatham Springs 37-52 85-09 1940-50 11 1.22 1,97 2.78
Taylorsville 38-02 85-21 1939-54¥% 10 3.59
Tompkinsville 36-42 8541 1941-50 10 2.02 2.88 3.89
Tompkinsville 2 36-42 85-41 1947-54% 6 3,66
Turkey Creek School 36-45 88-05 1948-54 7 4.09
Tyrone Lock § 38-02 84-51 1939-54 16 3.14
Uniontown Dam 49 37-46 87-57 1939-54 i6 3.42
Uniontown Dam 49 37-46 87-57 1940-50 11 1.50 2.83 3.86
Valley View Lock 9 37-51 84-26 1939-54 16 2,92
Vanceburg Dam 32 38-39 83-21 1939-54 16 2,52
Waynesburg 6 E 37-22 84-34 1947-54 8 3.48
West Liberty Water Works 37-55 83-15 1948-54 7 3.24
Williamsburg 36-44 84-10 1897-54 58 3.10
¥illiamstown 5 WSW 38-38 84-38 1939-54 16 2.90
Willow Lock 13 37-36 83-50 1939-54 16 2.90
Winchester 37-55 84-16 | 1939-44 6 3.07
Wolf Creek Dam 36-52 85-09 1947-54 8 3.11
Wolf Creek Dam 36-53 85-08 1942-50 9 1.28 2.04 3.08
Woodbury Lock 4 37-11 86-38 1939-54 16 3.20
Woodbury Lock 4 37-11 86-38 1940-50 11 1.36 2.16 3.02
Yale 38-03 83-30 | 1940-45 6 1.44 2.19 3,18
MISSOURL
Advance 5 ESE 37-06 89-50 193954 16 3.31
Advance AP 37-06 89-55 1942-49 8 1.63 2.58 3.79
Bernie 36-40 89-58 1944-54 11 3.31
Bloomfield - 36-53 89-56 1945-54 10 3.88
Bragg City 36-17 89-55 1939-43 5 2,69
Cape Girardeau 37-18 89-32 1939-54 16 3.68
Cape Girardeau Missouri State College 37-18 89-32 1946-54 9 3.42
Caruthersville 36-11 89-39 | 1939-54 16 3.19
Deering 36-12 89-53 1941-54 14 3.47
Dexter 36-47 89-58 | 1939-54 16 3.74
Jackson 37-23 89-40 1899-54 56 3.78
Malden CAA AP 36-36 89-59 1949-53 5 4,48
Malden CAA AP 4 NW 36-36 89-58 1941-50 10 1.46 2.56 3.43
Marble Hill 37-18 89.-58 1897-54 4 57 3.50
Morehouse 36-51 89-42 1939-54 18 4.00
*Breaks in Record
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Table 2-1, cont.
Period Length 2-Year l-Hour 2-Year 6-Hour 2-Year 24-Hour
STATION Lat’, Long. of of Reécord
Record (years) (inches) (inches) (inches)

MISSOQURI (continued)

New Madrid 36-35 89-31 1939-54 -16 3.67
Parma 36-37 89-48 1939-54 16 3.55
Perryville 39-43 89-62 1941-54 14 3.13
Sikeston 36-53 89-35 1939-54 16 4,25
Zalma 5 E 37-10 89-59 |1939-54 16 3.78
NORTH CAROLINA

Albemarle 35-21 80-12 1939~54 16 4.06
Altapass 35-54 82-01 1939-54% 15 3.18
Andrews 2 E 35-12 83-48 1939-54 16 3.67
Andrews Dam 35-04 83-56 1939-54 16 2.78
Asheville CAA AP 35~26 82-29 1939-54 16 3.55
Asheville WB City 35-36 82-32 1903-51 49 1.34 1.97 2.93
Ashford 2 8 35-52 81-58 1942-50 9 1.58 2.55 3.48
Badin 35-25 80-07 1940-50 11 1.63 2.37 3.05
Bakersville 36-01 82~10 1939-54 16 2.60
Balsam 35-25 83-05 1943-54 12 3.33-
Banner Elk 36-10 81-52 1939-54 16 3.67
Barnardsville 35-46 82-26 1939-54 16 2.77
Beaverdam Creek 35-13 84-06 1939-54 186 3.94
Beetree Dam 2 35-38 82-24 1948-54 7 ‘ 2,95
Bent Creek 35-30 82-36 1949~54 6 3.24
Big East Fork Pigeon 35-22 82-49 1943-49 7 5.44
Big Pine N 35-47 82-49 | 1939-44 ] 3.16
Black Mountain 35-37 82-19 | 1950-54 5 3.32
Blowing Rock 36-08 81-41 1944-51 8 3.05
Blue Ridge Post Office 35-21 82-22 1939-54% 5 4.67
Blue Ridge Post Office TVA 278 35-21 82-22 1943-50 8 1.37 2.42 3.94
Bluff 36-24 81-13 1949-54 6 4.73
Boone 36-13 81-41 1939-54 16 4.15
Brevard 35-14 82-44 1902-54* 48 4.36
Bridgewater Hydro. Plant 35-44 81-50 |'1949-54 6 3.79
Bryson City TVA 185 35-26 83-27 1939-49 il 3.20
Bryson City TVA 185A 35-25 83~27 194450 7 1.44 2.03 3.30
Cane River 35-55 82-24 1939-54 16 2.62
Canton 1 SW 35-32 82-52 1939-54 16 2.90
Caroleen 35-15 81-47 1939-54 16 4,01
Cartoogechaye Creek 35-09 83-29 1942-54 13 4,00
Cataloochee 35-38 83-05 1945-54 10 2.87
Cataloochee Ranch 35-33 83-06 1939-54 16 3.28
Catawba 35-43 81-05 1946-54 9 2.72
Catawba  Lookout Shoals 35-44 81-04 1949-54 6 2.92
Cedar Mountain TVA 283 35-09 82-39 1943-50 8 1.85 3.21 5.21
Celo 2 8 . 35-50 82~11 1943-54 12 3.94
Celo TVA . 35-52 82-12 1939-54 16 3.86
Chambers Mountain TVA 250 35-34 82-~54 1940-50 11 1.63 2.27 3.43
Charlotte WB AP 35-14 80-56 1940-50 11 1.68 2.66 3.64
Charlotte WB City 35-13 80-51 1903-51 49 1.67 2.58 3.54
Chatuge Dam 35-01 83-47 1943-54 12 2.83
Cheoah Dam 35-27 83~56 1939-54 16 3.30
Cherokee 35-29. 83-19 1941.-54% 13 2.66
Clingmans Dome. TVA 184 35-33 83-30" | 1940-50 11 1,61 3.08 4.86
Cody Store 35-55 82-36 1939-54 16 3.10
Concord 35-25 80-35 1939-54 16 3.59
Conover Oxford Shoals 35-50 81-09 1949-54 6 3.49
Cove Creek 35-38 83-00 1939-44 6 2.96
Coweeta 35-04 83-26 1949-54 6 5.46
Coweeta 8 35-02 83-28 1850-54 5 6.95
Coweeta Experiment Station 35-02 83-26 1949-54 6 5.06
Coxcombe Mountain TVA 228 35-49 82-21 1940-50 11 1.15 2.15 3.25
Crossnore 36-01 81-~56 1939-54 16 4,58
Cullowhee 35-19 83-11 1939-54 16 3.02
Dalton - 36-17 80~24 1940-50 11 1.45 2.45 3.26
Danbury 36-25 80-12 | 1947-54 8 3.14
Daybook 3559 82-18 1939-54 16 2.54
Dix Creek 35-27 82-52 193954 16 3.54
Dobson 36-23 80-43 1940--50 11 1.58 2,51 3.47
Doggett Gap 2 35-43 82~50 1939-54 16 2.99
Eaglenest Mountain 35-29 83-03 1939-54 16 3.28
Ela 35-27 83-22 1943-54 12 3.11
Elkin 36-15 80-51 1939-54 16 3.84
Elkville 36-04 81-24 1940-50 11 1.40 2.57 4.21
Enka 35-33 82-39 1939-54 16 2.72
Erastus 35-11 83-11 1939-44 6 4.37
Flat Top Mountain 36-02 82-24 1939-54 16 3.08
Fontana Dam 35-27 83-48 | 1945-54* 9 3.61
Forney Creek 35-30 83-34 1950-54 5 3.59
Franklin 35-13 83-22 1939-54 16 3.86
Franklin 1 SSW 35~11 83-23 1939-54 16 3.76
Franklin TVA 35-11 83-23 1939~ 54 % 7 3.54
Garren. Creek 35-31 82-20 1939-54 16 4.55
Gastonia 35-16 81-12 1939-54 16 3.79

*Breaks in Record




Table 2-1, coat.

Period Length 2-Year l-Hour 2-Year 6-Hour 2-Year 24-Hour
STATION Lat Long. of of Record
Record (years) (inches) {inches) (inches)

NORTH CAROLINA (continued)

Glade Gap TVA 152 35~04 | 83-38 1940~ 50 11 1.62 2,59 4.38
Glendale Springs 36-21 81--23 1946-54+ 8 3,52
Glenville Dam 35-12 83-09 1941-52 12 4.04
Glenville Power House 35-14 83~08 1942-54 13 3,54
Gloucester Gap TVA 662 35-16 82-50 1945-50 6 1.62 2,62 4.64
Hayesville 35-06 83-50 1939-44 [ 2,99
Haywood Gap TVA 1904 35-18 82-55 1943-50 8 1,12 2,35 4.74
Helton 36~33 81-29 1946-54 9 2.06
Hendersonville 35-20 82-28 [1898-54 57 4.08
Hendersonville TVA 35-19 82-29 1948-54 7 4.10
Hickory 35-45 81-21 1939-54 16 4.10
Hickory CAA AP 35-44 81-23 1949-54 6 3.65
Highlands 35-03 83-12 1942-54 13 5.84
Highlands 2 § 35-01 83-12 1897-54% 48 5.35
High Point 35-57 8000 1939-54% 15 4.14
Hiwassee Dam 2 35-09 8411 [ 1941-54 14 3.71
Hiwassee Dam TVA 125 35-09 84-11 1940-50 11 1.57 2,05 3.33
Horseshoe 35-22 82-35. | 1939-50 12 3.95
Hot Springs 35-54 82-49 1939-54 16 2,65
Hot Springs 2 35-53 82-50 1941-54 14 2,47
Hyatt Creek 35-12 83-57 | 1939-54 16 4,10
Idlewild 36-18 8127 1946-54 9 3.73
Ivy 35-49 82-30 1939-54 16 2.60
Jack Cove’ 35-24 83-17 1939--54 16 3,01
Jefferson 36~-25 81-~29 1939-54 16 3.64
Lake Lure 35~26 82-12 1841-50 10 1.42 2.80 4.63
Laurel Mountain TVA 509 35-09 83-05 | 1943-50 8 1.08 2.39 4.73
Leicester 35-39 8242 1939-54 16 2.96
Lenoir 35-55 81-32 1897-54% 56 3,71
Letitia 35~03 84-09 1939-54 18 3.54
Lexington 35-49 80-16 193954 16 3.85
Lexington 7 KN 35-~52 80-156 1941-.50 10 1.55 2,69 3.75
Little Switzerland TVA 235 35~51 82-.06 1943-50 8 1.31 2.41 4,41
Marion 35-41 82~01 1897-54% 55 4,25
Marshall 2 NE 35-48 82-41 1939-54 16 2.42
Mast 36-15 81-48 1942-54 13 2.27
McKinney Gap 35-57 82.28 1939~54 186 3.12
Mocksville 35-53 80-34 1939-54 16 3.49
Monroe 4 SE 34-57 80-31 1939~54 16 3.86
Montreat 35-39 82-19 1939-47% 7 3.97
Mooresville 35-35 80-49 19240-50 11 1.52 2.3 3,10
Morganton 35-45 81-41 1897-54%* 56 4.14
Mortimer 35-59 81-47 1948-54 ki 3.68
Mt. Airy 36-30 80-36 1897-54 58 3.41
Mt. Gilead 4 W 35-12 80~04 1941~54% 13 3.79
Mt. Holly 4 NE 35-19 80-59 1949-54 6 3.71
Mt. Mitchell 35-46 82-16 194450 7 1.21 3.37 6.87
Mt. Mitchell 2 SSW 35-44 82-17 1935-54 16 5.81
Mt, Pisgah TVA 254 35-25 82-45 1943-50 8 1.19 2,89 5.29
Mt, Pleasant 35-24 80-26 1940-50 11 1.56 2.59 . 3.43
Mt. Sterling 35-43 83-05 1939~-54 18 3.08
Murphy 35~05 84-02 1897-54% 54 3.19
Murphy TVA 136 35-05 84-02 1943-50 8 1.19 1.94 3.54
Nantahala 35-11 83-39 1939~54 16 3.62
Nantahala Dam 35-12 83-39 1943-54 12 3.91
Needmore 35-20 83-32 1939-54 186 3.42
Nolangd Creek 35-29 83-31 1939-49 11 3.30
North Fork 35-42 82-20 1948-54 7 3.58
North Fork 1 TVA 271 35-42 82-20 1940-50 11 1,61 2.65 4.69
North Fork 2 35-40 82-21 1943-54 12 3.39
North Wilkesboro 36-10 81-09 1939-54 16 B 4,21
North Wilkesboro 12 SE 36-05 81-00 1940-50 11 1.70 2.67 3,96
0ld Fort 35-37 82-11 | 1948-54 7 4,04
atto 35-05 83-20 1939-54 16 4.09
Owens Gap 35-12 82-58 1939-54 16 5,53
Parker 1 E 36-27 81-40 1939-54 16 2.40
Parker Gap 35-12 82-57 1941~-47 ki 3.67
Patterson’ 36-00 81-34 1946-54 9 3.60
Peachtree Creek 35~07 83-54 1939-45 7 . 3.04
Pink Beds TVA 282 35-21 82-46 1940-50 11 1.44 2.87 5.51
Pisgah Forest 1 N 35-16 82-42 1940-54 15 4.12
Plumtree 36-02 82-00 1939-54 16 3.19
Peint Lookout 35-38 82-15 1940-51 12 4.25
Polkton 35-00 80-13 1941 -50% 9 1,58 2,51 3.48
Poplar 36-04 82-21 1945-54 10 2.69
Pores Knob 4 SSE 36-03 81-06 1949-54 6 3.16
Proctor 35-28 83-43 1939-54 16 3.50
Quebec TVA 663 35-11 82-54 194650 5 1,54 2,71 5.64
Ranger 35-02 84-07 1939-45 7 3.10
Ravensford 35-31 83-18 1939-54 16 3.48
*Breaks In Record
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2-1, cont.

Table
Period Length 2-Year 1~Hour 2-Year 6-Hour | 2-Year 24-Hour
STATION Lat, Long. of of Record .
Record (years) (inches) (inches) (inches)

NORTH CAROLINA. (continued}

Reese 36-20 8150 1939-.54 16 2.44
Rhodhiss Hydro. Plant 35-46 81~26 1948-54 7 3.86
Rich Mountain Gap TVA 694 36-20 81-43 1941-50%* 9 1,10 2,14 3.20
Roaring Gap 1 NE 36..28 80-58 1943-50 8 1.94 3.25 4,93
Rock House 35-00 83-06 1939-~-54 16 5.3%
Rockyface Mountain 35-35 82-48 1939-54 16 3.07
Rosman 35-08 82-50 193954 16 5.23
Rural Hall 36-14 80-18 1949-54 6 3.71
Rush Mountain 35-14 82-28 1939-~54 16 5.50
Salisbury 35-40 80-29 1897-54 58 3.53
Sams Gap 35-57 82-34 |1947-53 7 2.33
Santeetlah Dam 35-23 83-53 1939-54 16 3.65
Santeetlah Gap 35-21 83-54 1941-54 14 3.84
Settle 36-01 80-46. | 1939-54x% 10 3.96
Shelby - 35-18 8132 1939-54 16 3.79
Shelby 2 35-18 8133 1941-50% T8 1.91 2.61 3.60
Shooting Creek 35-01 83-41 1939-45 7 2,80
Smoky Gap 36-07 81-56 1939-54 16 2.80
Snow Creek 35-58 82-09 1939-54 18 3.13
Sparta 36-30 8107 1946~54 g 3.48
Spruce Nourtain TVA 187 35-37 83-11 1941-50 10 1,32 1.99 3.37
Spruce Pine 356-54 82--04 1943-54 12 3.30
Statesville 2' W 35-47 80--56 1939-54 16 3.54
Stecoah 35-22 83-41 1939-54 16 3.23
Swannanosa 35-36 82~24 1939-54 16 2.92
Tapoco 35-27 8356 193954 16 3.31
Teyahalee Bald TVA 362 35~15 83-48 1941-50 10 1.39 2,60 4.02
Tipton Hill 36-02 82-16 1939~-44 6 2.88
Tomotla 35-08 83-59 1939-54 16 3.53
Transou 36-24 81-18 '] 1946-54 9 4.09
Tryon 35-13 82-14 1939-54 16 5.03
Tuckaseigee 2 S 35-14 83-08 194654 9 3:54
Twentymile 35-28 83-53 1949-54 [ 4,14
Wadesboro 34-57 8004 1941-54 14 3.90
Waterville 35-486 83-06 1939~-54 16 2.66
Wayah Bald 'TVA 197 35-11 83-34 1944-50 7 1.37 2.41 4.27
Waynesville 1. E 35-29 82-58 1938-54% 15 3,06
Weaverville 35-42 82--34 1946-54 9 2.05
Wilbar 2 NW 36-15 81-18 1946-54 -9 3.56
Wilkesboro 36-09 81-09 1948-54 7 3.72
Winston-Salem WB AP 36-07 80-12 1939-54 16 3.79
Yadkinville 8 E 36-08 80-33 | 1940-50 11 1.34 2,33 3.26
QHIO -
Alma- Scioto Trails Forest 39-13 82-58 1940-49 10 1.08 1.54 2.36
Amesville . 39-24 81-57 1940-45 6 1.26 1.57 2.32
Athens 5 N¥W 39-23 82-11 1950-54 5 2.30
Athens 5 NW 39-23 82-11 1940-50 11 1.28 1,91 2.69
Athens 39-20 82-06 1939-54 16 2.78
Barnsville Water Works 39-58 81-10 1948-54 7 2.45
Batavia 4 N 39-07 84-~10 1939-50 12 2.80
Beverly Lock 4 39--33 81-39 1939-52 14 2.50
Caldwell 4 W 39-44 81-.35 1939-~54 16 2.86
Caldwell Highway Department 39-45 81-31 1940-50 11 1.02 1.53 2,24
Carroll Highway Department 39-48 82-42 1940-48 9 1.56 2.25 2,95
Cherry Fork 38-50 83-34 1940-46 7 N 2.89
Chesapeake Huntington CA4 AP 38-25 82-30 1943-54 12 2,80
Chillicothe 39-20 82-58 1939-54 16 2.70
Chilo Dam 34 38-47 84-08 1939-54 16 2.89
Chilo Dam 34 38-47 84-08 1940-50 11 1.3L 2.04 2.97
Circleville 39-36 82-57 1897-54 58 2.72
Circleville 39-36 8257 1940-50 11 1.48 2.20 3.08
Cincinnati Ault Park 3908 8425 1943-54 12 2.77
Cincinnati Lunken AP 39-06 84-25 . | 1941-50 10 1.14 2.07 2.68
Cincinnati WB City 39-06 84-30 1903-51 49 1.33 2.17 2,99
Clarington Lock 14 39-45 80-53 1939-54 16 2.56
Columbus Ohic State University 40-00 83-01 1939-54 16 2.56
Columbus WB AP . 40-00 82-53 1941-50 10 1,37 1.99 2.62
Columbus WB.City 39-58 83-00 1803-51 49 1.21 1.76 2.38
Columbus Valley Cross 39-56 82-57 1939-54 16 2.53
Dayton 39~45 84-10 1939~54 16 2.58
Dayton WB AP 39-54 84-12 1912-51% 38 1.29 1.90 2.27
Demos 4 SE 39-59 80~59 1939-47 9 2.48
Duffy Dam 15 39-38 80-53 194050 11 1.49 2.12 2.75
Eaton 39-45 B84-38 1939-54* 11 2.88
Eaton Public Library 39-45 84-38 1841-50 10 1.14 1.67 2.65
Enterprise 39-35 82-29 1947-54 8 2.65
Ferunbank Dam 37 39-07 84-42 1939-54 16 2.75
Franklin 39-33 84-18 1939-54% 11 3.13
Gallipolis 5 W 38-50 8217 1939-54 16 2,71
Germantown 3 NE 39-40 84-20 ] 1939-52 14 2.56

*Breaks. in Record
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Table 2-1, cont.
- Period Length 2-Year l-Hour 2-Year 6-Hour 2.Year 24-Hour
i STATION Lat, Long. of of Record
i Record (years) {inches) (inches) (incheg)
OHIO (continued)
Greenfield Water Works - . 39~21 83-23 1940-50 11 1.24 1,65 2.68
Hamilton 3924 84-34 1939-54 16 2,72
Hamilton Water Works 39-25 84-33 1939-54 16 2.88
Hamilton Water Works . 39-25 84-33 1940-50 11 1.46 2,17 3.03
Higginsport 38-47 83-48 1947-54 8 2.54
Hillsboro 39-12 83-37 1897-54% 50 3.01
Hillsboro Water Works 39-14 83-37 1941-50 10 1.89 1,90 2.70
I Ironton . 38-32 8240 1939-54 16 2.89
i Jackson 39-03 82-38 1939-54 16 2.89
b Jackson Highway Department 39-03 82-39 1940-50+ 10 1.58 2,15 2.69
¢ i - | Kings Mills 39-21 84-16 193954 16 2.82
Lancaster Power Substation 39-43 82-36 [ 193954 16 2.86
Lebanon Highway Department 39-26 84-12 1940-50 11 1.56 2.27 3.18
f Logan Highway Department 39-33 82..23 1940~50% 9 1.16 2,03 2.94
4 London 4 W 39-54 83~31 1939-54 16 2.75
’ E N Lowell Lock 3 39-32 81-31 193952 14 2.86
i Marietta Lock 1 39-25 81-27 1949-54 6 2.86
Marietta Lock 1 39-25 81-27 1940~50 1l 1.68 2.08 2.85
; Marietta Water Works 39-25 81-27 1939-54* 14 2,51
; McArthur 39-15 82-29 1939-44 6 2,92
{ - McArthur Highway Department 39-15 82~28 1940-50 11 1,19 1.88 2.47
g 2 McConnelsville Lock 7 39-39 81-51 1939-54 16 2.81
E H Miamisburg 2 E 39-39 84~15 1939-54 18 2.65
i Middletown 39-31 84-24 1938-54 16 3.11
Mt. Healthy Experiment Farm 39-17 84-34 1939-54% 11 2.52
) Mt. Sterling Gas Pump Station 39-44 83-16 1945-50 6 1.49 1.94 2.55
New Carlisle 39-56 84-02 1939-54 16 2.40
: - { New Lexington 2 NW . 39-44 82.13 1943-54 12 2.78
b New Matamoras Dam 16 39-29 81-07 1940-50 11 1.38 1.98 2,73
North Kenova Dam 28 38-25 82-30 1948-54 7 2.83
i X Norwich 39-58 81-48 1948-54 7 2,63
Oxford Water Works . 39-31 84-44 1940-~50 11 1.18 1.86 2591
Peebles 1 S 38-56 83-25 1939-54 16 2.93
Peebles - 38-57 83-25 1940-50 11 1.37 1.97 2.63
Philo 39-52 81-54 1897-54 58 2.53
Philo 3 SW 39-50 81-55 1939-54 18 2.40
Piketon 39-04 83-00 1943-54 12 2.74
Portland Dam 21 39-01 8146 1948-54 7 2.29
Portsmouth 38-43 82-.59 1897~54 58 2.92
Portsmouth U. 8. Grant Bridge 38-44 83-00 1939-54 16 3.22
Portsmouth Water Works - 38-45 82-55 1940-50 11 1.48 1.88 2.80
Racine Dam 23 38-53 81-52 | 1939-54 16 2.70
Rokeby Lock 39-44 81-55 1940-47 8 1.28 1,56 2.33
St. Martin Ursuline School 39-13 83-53 1940-50 11 1.34 2.39 3.43
Sedalia 39-45 83-29 1948-54 7 2,78
Senecaville Dam 39-55 81-26 1943-54 12 2,27
Sharonville {nr) 39-17 84-26 1940-46 7 1.54 1,83 2,73
Springfield 39-55 83-49 1939-54% 11 2,47
Springfield Water Works. 39-57 83-45 1940-50 11 1.32 1.87 2.51
Springfield Elmwood Avenue 39-55 83-47 1939-50 12 2.45
Summerfield 3 NE 39-49 81-17 1948-54 7 2.82
Thornville 39-54 82-25 1948-54 7 3.22
Tipp City 39-58 84-11 1939-54 16 2.47
Washington Court House 39-32 83-25 1939~54 16 2,66
Waverly 39-08 82-59 1897 - 54| 55 2.58
West Manchester 3 SW 39-53 8438 1939~54 16 2.68
Wilmington 39-27 83-50 1939-54 16 2.84
Wilmington Power Plant 39-27 83-49 1941-50 10 1.49 1.87 2.64
Woodsfield Highway Department 39-46 81-07 1940-50 11 1.66 1.94 2,62
Xenia 4 SSW 39-38 83-54 1939-54 16 2.62
Xenia Oldtown Water Works 39-44 83-56 1841-50 10 1.42 2,24 2.87
Zanesville CAA AP 39-57 81-54 1948-54 7 2.52
Zanesville Lock 10 39-56 82-00 1939-54% 15 2,30
Zanpesville Lock 10 39-56 82-00 1940-50 11 1.34 1,77 2.38
PENNSYLVANIA
Rices Landing Lock 6 39-57 80-00 1943-54 12 2,52
Waynesburg 1 E 39-54 80-10 1938-50 13 1.44 1.83 2.59
: Waynesburg 1 'E 39-54 80-10 1948-54 7 2.68
s Waynesburg 2 W 39-54 80-13 1939-47 9 2.48
SOUTH CAROLINA
Caesars Head 35-07 82-.38 | 1939-54 18 - 5.94
Cherokee 35-05 81-50 1939-46 8 4,00
Cleveland 2 WNW 35-05 82-32 1943-54 12 4.08
Fort Mill 4 NW 35-00 81-00 1949-54 8 2.68
Gaffney 6 E 35-05 81-34 1945-54 10 3.61
Gaston Shoals 35-08 81-36 | 1939-54 18 3.50
Landrum 35-11 82-11 1939-54 16 4.18
Ninety Nine Islands 35-03 81-32 1949-54 6 ~ 3.16
. Rainbow Lake 35-06 81-55 1947-54 8 3.85
;N oy Sassafras Mountain 35-04 82-47 | 1949-54 6 3.77
#Breaks in Record
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Table - 2-1, cont.
Period Length 2-Year l-Hour 2-Year 6-Hour 2-Year 24-Hour
STATION Lat, Long. o of Record
Record {years) (inches) {inches) . {inches)

TENNESSEE

Abrams Creek 35-37 83-56 1946-54 9 3,66
Alcoa 35-48 83-58 1939-50 12 2.99
Allardt 36-23 84-53 1949-54 6 2.64
Altamont 35-26 85-43 1940-54 15 3.61
Apalachia Dam TVA 575A 35~10 84-18 1943-50 8 1.57 2.22 3.32
Apalachia Power House 35-11 8426 1944-54 ‘11 3.52
Arthur 36-33 83-38 1939~-54 16 2.93
Ashwood 35-36 87-09 | 1897-54 58 3.55
Athens Substation - 35-29 84-35 1939-54 16 3.41
Beauty Spot TVA 224 36-07 82-20 1940-50 11 1.37 2,07 2.84
Beech Grove 35-38 86-14 1939-54 16 3.78
Belleville 35~-15 86-34 1942-54 13 4.20
Belvidere TVA 60 35-08 86~11 1940-50 11 1.49 2.57 3.43
Bethel 35-00 8708 1939-54 16 3.85
Big Barren TVA 331 36-25 83-40 1940~44 5 1.13 2.07 3.07
Big Lick- 35-48 85-01 1950-54 5 3.53
Big Spring 35-24 84-54 1940-54 15 3,74
Big Sycamore TVA 336 36~31 83-22 1941-50 10. 1,36 2.39 3.43
Bledsoe State Forest 35-41 85-16 1941-49 9 3,01
Bluff City 36-28 82-16 1897-54 58 2,41
Bolivar 2 35-156 88-59 1897--54% 50 4,13
Bolivar 35-15 88-59 | 1941~50 10 1,66 2.48 3.91
Bolton 35-19 89-46 1949-54 6 3.56
Boonshill 35-13 86-44 194254 13 4,086
Boyd Gap TVA 502 35-02 84-25 194450 7 1,56 2.34 4.32
Breedenton 2 NW 35-33 84-48 1940-51 12 3,73
Bristol ‘WB AP 36-29 82-24 1940-50 11 1.61 1.99 2,63
Brownsville 35-36 89-16 1939-54 16 : 3,89
Brownsville 5 NE 35-38 89-13 1941-50 10 1.56 2.99 4.07
Buchanan TVA 456 36-26 88-14 1940-50 11 1.36 2.34 3,16
Bulls Gap 36-15 83--05 1939-54 16 2.96
Butler TVA 491 36-22 82-02 1943-50 8 1.30 1.83 2.46
Byrdstown 1 W 36-34 85-09 1939-51 13 3.47
Cagle TVA 438 35-28 85-27 1941-50 10 1.54 2.59 3.38
Calderwood Power House 35-30 83-59 1939-54 16 2.94
Camp Creek Bald TVA 218 36-02 82-43 1940-50 11 1,62 2.73 3.68
Carthage 36-16 85-57 1897-54 58 3.55
Carthage Lock 7 36~-18 86-02 1949-34 6 3.90
Carthage Lock 7 36-18 86-02 1941-50 10 1.51 2.65 3.33
Carthage Substation 36-15 85-58 1940-54 15 3.65
Cavvia 35--50 88-12 1940-54 15 3.90
Cedar Creek 36-22 82-29 | 1939-54 16 2.45
Cedar Hill 36-33 87-45 193946 8 2.88
Celina 36-40, 85-31 1939-49 11 3.68
Center 35-29 84-23 1949-54 6 3.37
Center. Hill Dam 36-06 85-49 1946-54 9 3.97
Centerville 35-47 87-28 | 1945-54 10 4.10
Centerville Substation 35-47 87-28 1940-54 15 3.52
Chapel Hill 35-38 86-42 1939-54 16 3.84
Charleston 35-17 84-45 193954 16 3.58
Chattanooga WB AP 35-04 85-18 1903-48 46 . 1.56 2,64 3.84
Cherokee Dam - 36-10 83-30 |-1942-54 13 3.08
Chickamauga Dam 35-06 85-14 1941-54 14 3.76
Clarkrange 36-11 85-01 1939-54 16 3,46
Clarksville 36-31 87-22 1939-54 16 3.08
Cleveland Substation 35-11 84-49 1940-54 15 3.61
Cilifton Junction 35-19 87-55 1840-54 15 3.56
Clinton 36-06 84-06 1897-54 58 3.44
Coker Creek 35~16 84--17 1939-54 16 3,37
Coldwater. 1l E 35-05 86-44 1939-54 16 3,56
Colesville 36-27 82-02 1939-54 16 2.65
College Junction 35-31 85-17 1939-54 16 3.40
Collinwood 35-11 87-44 1949-54 6 3.60
Columbia Power. House 35-37 87-01 1940-50 11 3.88
Columbia 35-37 87-03 1942-54%| 10 3,77
Columbia Substation 35-40 87-02 1939-54 16 4.00
Conasauga .1 N 35-01 84-44 1949-54 6 - 4,39
Concord 35-54 84-11 1939-54 16 . 3.56
Cookeville 36-09 85-31 194247 6 1.44 2.14 3.32
Cookeville 1 W 36-10 85~30 1939-544 12 3.35
Copperhill 35-01 84-~23 1939-54 16 3.77
Copperhill Substation 35~-00 84-23 1939~-54 16 3,71
Cosby 35-47 83-13 1941-54 14 3,04
Covington 35-33 89-36 193954 16 4,22
Crandull 36-32 81-58 1939-54 18 2,26
Crossville CAA AP 35-57 85-05 | 1939-54 16 3,53
Crossville Experiment Station 36-01 85-08 1939-54 16 3,28
Cuba Landing TVA 29 35-52 87-53 1940-.50 1l 1.48 2.35 3.27
Dale Hollow Dam 36-32 85-27 1942-544 8 3.54
Dale Hollow Dam 36-32 85-27 1944-50 7 1.21 2.25 3.47
*Breaks in Record
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Dandridge 36-01 83-25 193954 16 2.52
Decatur 1 N 35-32 84-47 1897-54%} §5 3.59
Dibrell 35-48 85-48 1940-54 15 3.91
Dickson 3604 87-24 1939-54 16 3.47
Dickson 36-04 87-24 1940~50 11 1.48 2,687 3.63
Double Springs TVA 35-20 84-38 1949-54 6 3.94
Douglas Dam 35-58 83~32 1942-54 i3 2.84
Dover Fire Tower 36-23 8756 194754 8 3.29
Dover 1 NW 36-29 87-50 |1898-54% 56 3.64
Dresden 36-17 88-43 1939-54 i6 3.56
Dunbar 35-27 88-09 1940-54 15 3.38
Dunlap 35-22 85-24 1939-54 16 4.19
Dyersburg 36-~02 89-23 1942-50 9 1.60 2.66 3.52
Dyersburg. CAA AP 36-01 89-24 1948-54 T 3.18
Eastland 35-54 85-15 [1940-54 15 3.35
Elizabethton 36-21 82-14 1939-54 16 2.45
Elkmont 35-39 83-34 1939-43 5 2.81
Elk Valley 2 W 36~28 84-16 1940-54 15 3.44
Elora 35-01 86-21 1942-54 13 3.47
Enbreevilie 36--11 82-28 | 1939-54 16 3.11
Englewood 35-24 84-3]1 }1944-54 11 3.54
Enville 35-24 88-26 1940-54 15 3.43
Erin 36-10 87-45 1939-54 16 3.86
Erwin 36-10 82-25 1939~ 54 16 2.52
Ethridge 35-19 87-18. | 1941-54 14 3.65
Etowah 35-20 84-32 1939-~47 9 2.82
Falls Creek Park 35-41 85-19 1840-54 15 3.61
Farner. 35-08 84-19 1941-54 14 3.86
Fayetteville 1 NE 35-09 86-34 1939-54 16 3.77
Flat Gap 36-25 83-13 1939-54 16 2.76
Fort. Loudoun Dam TVA 490 35-48 84-15 1950-54 5 3.05
Fort Loudoun Dam TVA 490 35-48 84-15 | 1941-50 10 1.50 2,32 3.85
Fountain City 36-02 33-56 194 5-53 9 3.06
Frankfort 36-07 84-48 1941-54 14 2.99
‘| Franklin 2 SE 35-53 86-51 1939-54 16 3.49
Friendship School 35-16 85-05 |1949-54 6 4,29
Gainesboro 36-22 85-37 1940-54 15 3.87
Gatlinburg 2 SW 35-43 83-31 1939-54 16 2,92
Greeneville Experiment Station 36-04 82-50 1939-54 16 2.96
Greeneville 5 Ss¥W 36-05 82-50 1939-54 16 3.04
Greenfield 36-09 88-48 1842-50%* 8 1.79 2.57 3.33
Hales Bar Dan 35-03 85-32 [1940-54 15 3.40
Halls 35-51 89-26 1939-49 11 3.35
Rampton 36-17 82-10 1949-54 6 2,30
Harriman TVA 484 35-56 84-33 1941-~50 10 1.5% 2.31 4.01
Hartford 35-49 83-09 1939-54 16 2.66
Haw Knob TVA 179 35-19 84-02 1940-50 11 1.38 2.33 3.87
Hebbertsburg 36~01 84-46 193954 16 3.48
Herbert 35-46 85-15 1940-54 15 2.95
Hickory Grove 35-25 84-23 1949-54 6 3.66
Hillsboro 2 SE 35-23 85-57 1950-54 5 © 4,10
Hohenwald 35-33 87-33 {1939-54 16 3.87
Humboldt . 35-50 88-55 194050 1l 1.48 2,73 3.47
Huntingdon 36-01 88-26 1939-54 16 3.70
Iron City 35-01 87-35 |1939-54 16 3.68
Irving College 35-35 85-44 1940-~54 15 3,52
Isabella TVA 106 35-02 84-22 1943-50 8 1.60 2.39 4.09
Jacks Creek 35~-30 88-30 1944-48 5 4.03
Jackson Experiment Station 35-37 88-50 1939-54 16 4.24
Jackson 2 SE 35-39 88-50 1939-54 16 4.03
Jackson Substation 35-35 88-48 | 1939-54 16 3,94
Jamestown 1 36-26 84-56 1950-54 - 5 2.82
Jasper 35-04 85-37 1940-54 15 3.84
Jearoldstown 36-22 82-42 1939-54 18 3.72
Jefferson City Evaporation 36-07 83-30 1950-54 5 2.83
Jefferson City 2 W 36-06 83-32 1940-50 i1 1.27 1,95 3.19
Jobnson City ETSC 36-18 82-22 1949-54 6 2.78
Johnson City Substation 36-20 82-20 1948-54 T 2.39
Johnson City Veterans Hospital 36-19 82~23 1939-54 16 2.64
Johnsonville Steam Plant 36-02 87-59 1939-54 16 3.53
Joppa 36-14 83-~37 1939-54 16 2.60
Kenton 36-12 89-01 1940~54 15 3.67
Kingsport 3 SE 36-31 82-30 | 1939-54 16 2.59
Kingston 35-52 84~32 1939-~54 18 3.48
Kingston Springs 2 NE 36-07 87-08 1941-54% 13 3.95
Kittie 35-27 84-10 | 1939-54 16 3,10
Knoxville Garage 35-59 83-55 1946-53 8 2.98
Knoxville WB AP 35-48 83-59 1903-51 49 1.48 2,31 3.27
LaFollette 36-22 84-08 1939-54 16 2.28
Lake City 36~-14 84-10 1940-50 11 3.23

*Breaks in Record
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TENNESSEE (continued)

Lantanra TVA 507 35-53 85-05 1941-50 10 1,55 2.18 3.37
Lawrenceburg 35-14 87-19 1949-54 6 4.04
Leapwood 35-16 88-27 1940-54 15 3.80
Lebanon 36-13 86-16 1944-50 7 1.40 2.73 4.73
Lebanon TVA 36-12 86-17 1940-54 15 3.71
Lewisburg Experiment Station 3527 86-48 1939-54 16 3.82
Lewisburg Experiment Station 35-27 86~48 1940-50 11 1.46 2,57 3.68
Lewisburg Substation 35-28 86-48 1940-54 15 3.48
Lewis Chapel 35-20 85-18 1939-54 16 4.14
Liberty 36-02 85~57 1839-45 7 3.76
Lick Creek TVA 214 36.-19 82-48 1940~350. 11 1.31 2.13 3.08
Limestone Cove 36-11 82~16 1944-54 11 2.68
Limestone TVA 36~13 82-38 1939-54 16 2.59
Linden 35-37 87-50 1942-51 10 3.86
Little Chucky 36-07 82-59 1939-~54 i6 2.68
Little War Gap 36-30 83-01 1939-54 16 2.99
Litton 35-44 85-02 193954 16 3.31
Livingston 36.-22 85-18 1940-50 11 1.56 2,28 3.75
Lock A Cumberland River 36~19 87-12 193946 8 3,46
Lock B Cumberiand River 36-.25 87-17 1940-54 15 3.16
Lock € Cumbérland River 36-26 87-34 1940-54 15 2.89
Lock 2 Cumberland River 36-15 86-42 | 1941-54 i4 3.60
Lock 3 Cumberland River 36-.17 86-39 1939-54 16 3.50
Lock 4 Cumberland River 3619 86-28 | 1940-54 15 3,29
Lock 5 Cumberland River 36-19 86-15 |'1939-54 16 3.80
Lock 6 Cumberland River 36-21 86-09 1939-54 16 3,58
Lock ‘8 Cumberland River 36-17 85-55 194051 12 3.43
Lockhart Tower 35-16 85-32 1939-54 16 3.94
Loretto 35-05 87-26 1939-54 16 3.84
Loudon 1 E 35~44 84-20 1939-54 16 3.34
Lynchburg 35-16 86-24 1942-54 13 4,07
Lynnville 4 SW 35-20 87-03 1939-54 16 4.02
Madison College 36-.16 86-41 1939-46 8 3.61
Manchester 35-28 86-06 1942-50 9. 1.26 2.06 2.96
Manchester TVA 35-29 86-05 | 1950-54 5 3.94
Martin Junior College 36-19 88-51 1939-54 16 3.50
Martin Substation 36-19 8851 1939-54 16 3.95
Mason 35-24 89-31 1941-50 10 1.80 3.21 4.13
Maymead 36-25 81-49 1945-50 [} 2.21
McEwen 5 S 36-02 87-39 1942-54 13 3.71
McGhee 35-37 84-13 1939-54 16 3.26
McKenzie 36-09 88-31 1940-54 % 12 3.18
McMinnville | 35-41 85-48 1939-54 16 3,92
McMinnville TVA 35-42 85-44 194254 13 3.71
Milan 35-55 88-48 1939-54 16 3.80
Mint 35-38 84-01 1939-54 16 3.14
Monsanto 35-40 87-07 1948-54 7 3.65
Monteagle 35-15 85-50 1940-54 15 3.62
Monterey 36-09 85-16 1939-52 14 3.84
Morgan Springs 35.32 85-03 1939~54 16 3.90
Morgantown 35-20 85-01 1940-54 15 3.98
Horristown 36-14 83-20 . | 1939-54 16 2.91
Moscow 35-05 89-24 1939-54 16 3.95
Mountain City 36-.28 81-49 1939-54 16 2.66
Mount Pleasant 35-32 87-12 1940-54 15 3.95
Murireesboro 35-51 B86-24 1939-54 16 3.71
Murfreesboro 85-51 86-24 1940-50 11 1.42 2.72 3.86
Murfreesboro Substation 35-50 86-23 1940-54 15 3.77
Nashville 36-10 86-47 1942-54 13 3,74
Nashville WB AP 36-07 86-41 1905-51 47 1.53 2.44 3.51
Neptune 3 § 36-19 87-13 1947-54 8 3.67
Newburn 36-07 89-16 1939-54 16 3.49
New Bethel 35-19 84-33. | 1949-54 6 3.50
Newport 35-58 83-12 1897-54 © 58 2.51
New River 36-23 84-34 1939-52 14 4.02
Nolichucky Dam 36-04 82-52 1948-54 7 2.46
Norris 3611 84-04 1939-48 10 3.22
Norris Dam : 36-13 84-~05 1939-54 18 3.24
Norris Evaporation Station TVA 322 36-12 84-05 1941-50 10 1.36 2,21 3.62
Oak Grove TVA 519 35-40 88-21 1943-50 8 1,51 2.93 4,02
Oak Ridge 35-56 84-19 1947-54 8 3.25
Oak Ridge W¥B 36-01 84-14 1948-54 7 3.42
Ocoee Power House 2 35-06 84-33 1939-54 16 3.34
Odomville 36-15 82-00 1939-54 16 2.29
Ooltewah 35-05 85-04 1940-54 ‘15 3.95
Ovilla’ 35-19 87-34 1948-54 7 3.48
Palmetto 35-29 86-35 1939-54 16 4.24
Paris 36-18 88-18 1939-54 16 3.62
Parksville 35-06 84-39 1939-54 16 3.62
Paulette 36-12 83-53 1941-54 14 3.12
*Breaks in Record
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‘Perryville 35-38 88--02 1939-54 16 3.60
Petersburg 3519 8639 1939-54 16 3,91
Petros 36-06 84.26 1939-54 16 3.71
Pickwick Landing Dam 35-04 88-15 1839-54 16 3.56
Pickwick 2 (nr) TVA 39 35-03 88-15 1940-45 6 1,51 2.49 3.73
Pigeon Forge 35~47 83-33 1941-54 14 2.40
Pilot Mountain 36-12 84-40 1939-54 16 3.02
Pinewood * 35-54 87-28 1939-54 16 3.42
Pleasantville + 35-42 87-44 1940-54 15 3.79
Pt, Park- Lookout Mountai. 35-00 85-22 1949-54 6 4.03
Porter Lake 35-37 84-50 1941-54 14 3.32
Portland 36-35 86-30 1944-50 7 1.63 2.54 3.39
Portland (nr) 36-33 86-26 1942-47 6 2.94
Providence 35-51 83-47 1939-54 16 3.06
Pulaski 35-12 87-01 1939-54 16 3.83
Reagan TVA 31 35-30 88-20 1940-50 11 1,34 2,57 3.62
Red Boiling Springs 4 NNW 36-34 85-53 1945-54 10 3.89
Riddles Store 35-37 84-33 1940-54 15 3.50
Ritta 36-03 83-52 1945-54 10 3.06
Roan High Knob TVA 231 36-06 8208 1940-50 11 1.25 1,86 3.25
Rock Island 2 NW 35-48 85-38 1839-544 15 3.74
Rock Island 2 NW 35-48 85-38 1940-50 11 1.56 2,46 3,64
Rockwood 35-52 84-41 1941-54 14 4,13
Rocky River 35-39 85-34 1940-54 15 3.43
Roddy TVA 157 35-46 84-46 1843-50 8 1.24 2.38 4,24
Rogersville 1. S 36-24 83-01 1939-54 16 2.62
Rugby 36-22 84-42 1939-~48 10 3.72
Samburg Wildlife Refuge 36-23 89-21 1942-54 13 3.53
Samburg Wildlife Refuge 36-23 89-21 1942-50 9 1.92 2.78 3.94
Sassafras. Knob TVA 101 35-06 84-25 1943--50 8 1.80 2.60 3.80
Savannah [ 35-14 88-15 | 1897-54 58 4.07
Savannah TVA 34A - 35-13 88-14 1945-50 6 1.79 2.7% 4.40
Selmer 35-10 88-37 1939-54 16 3.91
Sevierville 35-53 83-35 1944-54 11 2.99
Sewanee 35-12 85-55 1939-54 4 15 3,91
_Shady Grove TVA 380 35-43 87-17 1940-50 11 1.45 2.67 3.88
Shelbyville 35-29 86-28 1940~-54 15 3.76
Shiloh 35-08 88-19 1939-54 16 4,02
Signal Mountain 35-07 8521 1949-54 6 4,22
Smithville CAA AP 35-55 85-49 1941-48 8 3.43
Smyrna 4 NE 36-00 86-28 1943-54 13 3.46
Sneedville (or) 36-27 83-14 1939-44 6 2.70
South Holstion Dam 36-31 82-05 | 1948-54 7 2.57
South Nashville 36--10 86-43 1940~54 15 3.73
Sparta 2 NW 35-57 85-30 1941-54 14 3.14
Sparta TVA 35-55 85-28 1940-54 15 3.43
Springfield Experiment Station 36-26 86-51 1944-54 11 3.26
Springfield Experiment Station 36-26 8651 1940-50 11 1.45 2.45 3,18
Springville 36-17 88-09 1939-54 16 3.42
Stanley Knobs TVA 516 36-31 82-54 1943-50 8 1.46 1,79 2.50
Stone Mountain 36-12 82-14 1939-54 16 2,68
Strawberry Plains 36-04 83-41 1939-54 16 2.64
Sugar Hill TVA 505 35-33 87-49 1941-50 10 2.09 3.27 4.45
Summitville TVA 443 35-33 85-59 1942-50 9 1.44 2,49 3.80
Sunbright 2 SW 36-14 84-42 1940-50 11 1.58 2,12 3.26
Taylors - 36-00 85-23 | 1940-54 15 3.70
Tazewell 2 SE 36-25 83-33 1939-54 16 3.07
Tellico Plains 35-22 84-18 1939-54 16 3.23
Tellico Ranger Station 35-21 84-14 1947-54 8 3.17
Thorn Hill 36-22 83-25 1947-54 8 2.96
Trade 36-21 81-44 1943-52 10 2.65
Tri City AP 36-29 82-24 1939-48 10 2.53
Trousdale 35~40 85-56 1940-54 15 3.70
Tullahoma 35-22 86-12 | 1939-54 16 3.67
Turley 36-22 84-16 1942-54 13 2,98
Turtletown 35-07 84-21 1939-54 16 3.55
Tusculum College 3610 82-46 1941-53 13 3.26
Union City 36-25 89-04 | 1939-54 16 3.32
Union City 2 SE 36-25 89-03 1942-50 9 1.68 2,64 3.25
U. 8. Cotton Field Station 35-53 83-56 1944-54 11 3.22
university of Tennessee Farm 35-57 83-57 | 1949-54 6 3.26
University of Tennessee Lysimeter Plot 35-57 83-57 1944-54 11 3,58
-yasper 36-16 84-11 | 1939-54 16 2.93
Victory TVA 40 35-06 87-51 1940-50 11 1.61 2.80 3.42
Walkers Ford 36-20 83-42 1941-54 14 3.18
Walland 35-46 83-51 1941-51 11 3.06
Watauga Dam 36--20 82-07 1947-54 8 2.52
Watts Bar Dam TVA 421 35-37 84-47 1939-54 16 _ 3,71
Watts Bar Dam TVA 421 35-37 84-47 1940-44 5 1.50 2.25 3.49
Waynesboro 35-18 87-48 1939-54 16 3,73
*Breaks in Record
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Waynesboro 5 NW 35-21 87-50 1945-53 9 3.79
Well Spring 36-26 83-59 1939-54 16 2.99
Westbourne 36-29 84-02 1940-52 13 3.32
White Hollow TVA 327 36-22 83-54 1940-50 11 1.35 1.78 2.89
¥hite Pine 36-07 83-17 1939-54 16 2.82
Whittle Springs 36~01 83-55 1945-53 9 3.22
Wildersville 35-47 88-22 1939-54 16 3.85
Winchester Substation 35~14 86-06 1949-54 ] 4.03
Wolf Creek 35-55 82-56 1939-54 16 2.74
Worsham . 36-20 86-41 1939-44 6 3.26
VIRGINIA
Abingdon 36-42 82-00 | 1949-54% 5 2.76
Big Knob TVA 314 3640 82-30 1940-50 11 .96 1.51 2.45
Blacksburg 2 37-14 80-25 1897-54 58 2,72
Bristol . 36-36 82-10 1941-54 14 2.48
Bristol TVA . 36-37 82-10 1948-54 T 2,28
: Burkes Garden 37-~06 81-20 1897-54 58 2.66
\ Byllesby 36-48 80--55 1948-54 7 2.60
| Catawba Sanitarium 37-23 80-05 |1911-54 44 3,36
! Cleveland . - 36-57 82-09 1939-54 16 3.25
- Clinchport 36-40 82-45 | 1939-54 16 2.68
Copper Hill ’ 37-06 80-07 | 1948-54 7 4.45
Covington . 37-48 80-00 1949-54 6 3.08
Damascus 36-38 81-48 1939-54 16 2,77
; Dante 3669 82-18 1939-54 16 2,71
! Dante 36-59 82-18 1941-50% 9 1,33 2,22 2.90
Darwin 37-05 | 82-30 1950-54 5 2.34
Davenport . 37-07 82-06 1949-54 6 2.40
Dunbar 36-58 82-45 1939-54 16 2.63
Dungannon 36-50 82-26 1939-54 16 2.64
! Emory. 36-46 . 81-50 1939-51* 12 2.76
t Floyd 36-55 80-19 1939~54 16 4,24
it i Floyd 2 . 36-56 80-18 1950-54 5 3.76
Galax 3 8 : 36-38 80-56 | 1949-54 6 2.63
Glen Lyn 37-22 80-52 1939-54 16 2.56
Groseclose 36-52 81-20 1942-54%* 11 2.68
Grundy 37-17 82-06 | 1949-54 6 2.64
5 Haysi : 37-13 82-17 1949-54 ] 2,92
i High Knob TVA 344 36-54 8238 1941-50 10 1.88 2.32 2.80
Hillsville 1 NW - 36-46 80-45 1948-54 7 3.11
Holston ! 3650 82-05 1939-54 16 2:41
Honaker 3 NE . 37-03 82-02 1939~ 54 16 2.88
e Honaker TVA 614 37-01 81-59 1943-50* 7 .40 2.00 2.44
3 Hurley 37-26 82-02 1941-50 10 1.42 2.01 . 2.58
Independence 36--36 81-07 1949-54 6 2,68
Indian Valley R 36-54 80-34 1941-50 10 1.54 2.21 2,81
Ivanhoe : 36-50 8058 1939-48%* 9 2.60
Jewell Ridge 37-11 81-47 1939-54 16 2.72
Jonesville 36-41 83-06 1939-49 11 2.92
Jonesville 2 SSE 36-~40 83-06 1947-54 8 2.75
Jordan Mines 37-41 80-05 1940-50 11 1.40 1.79 2,56
Loves Mill 36-45 81-41 1939-54 16 2.53
Marion 36-51 81-31 1939-54 - 16 2,34
Mendota 36~42 82-18 1905-54 50 2.50
Mountain Lake . 37-24 80-30 1939-47 9 3.02
New Castle 37-30 80-06 1949-54 & 2.71
Newport 2 NW 37-19 80-31 1948-54 7 2.64
North Bristol Substation 36-37 82-11 1948-54 7 2.57
Olinger 36-49 82-52 | 1939-54 16 2.8
Pennington Gap 1 W 36-45 83-03 1939-54 16 2.66
Pilot 37-03 80-22 194954 6 2,77
Pinnacles Meadows Dam 36-41 -80~25 1939-49 11 4.42
Pulaski 37-02 80-47 1949-54 6 2.84
Pulaski CAA AP 37-05 80-47 1950-54 5 2.40
! Pulaski CAA AP 37-05 80~-47 1942-50 9 1.28 2.14 2.66
Radford 37-05 80-35 1939-54 16 2.38
Rocky Knob 36-51 80~-22 1949-54 6 3.40
Rose Hill 36-40 83-22 1939-54 16 . 3.06
Saltville 3653 81-46 1941-54 14 2.42
Saltville L N 36-53 8146 1949-54 6 2.66
Slate 37~-16 81-56 1948-54 7 1.98
Speedwell 3649 81-10 | 1948-54 7 2.39
Spring Creek TVA 355 37-00 81-39 1940-50 11 1.27 1.86 2.65
Stuart 36-38 80-16 1939-54% 15 3.66
Sugar Grove 36-46 81-25 1939-54 16 2.58
Swords Creek ’ 37-02 81-55 | 1939-54 16 2.52
Tazewell 37-07 81-31 1939-54 16 2.64
Trout Dale ) 36-42 81-26 1940-50 11 1,37 2.34 3.34
Wallace 36--39 82-08 1939-544 14 2.57
White Gate . 37-12 8050 1941-50 10 1.25 1.84 2.56

*Breaks in Record
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VIRGINIA (continued) B

Wytheville 36-~58 81-06 193954 % i4 2.68
Wytheville WB City 36-~58 81-06 1903-40 38 1.31 1.97 2.87
WEST VIRGINIA

Aberdeen 39-~04 80-18 193954 16 3.11
Alderson 37-43 80-38 1945-54* 8 2.27
Alexander 38-47 80-13 1949-54 6 2,45
Arnold 38-54 80-31 1948-54 7 2.60
Athens Concord College 37-25 81-01 1944-54 11 2.22
Beckley Veterans Administration Hospital 37-47 81-11 1939-54% 12 2.60
Belleville Dam 20 39-09 81-45 1939-54 18 2.66
Benson 39-09 80-33 1939~54 16 3.04
Bens Run 39-27 81-07 1939-54 16 2.82
Berlin 39-02 80-21 1948-54 7 4.25
Big Skin Creek 38-58 80-26 1940-54 15 2.71
Birch River. 6. SSW 38-25 80-47 1950~54 5 2.30
Bluefield 1 37-16 81-13 1899-54* 53 2.54
Bluefield 2 37-16 81-13 1949-54 6 3.30
Blue Stone Dam 37-39 80-53 1947-54 8 2.12
Branchland 38-13 82-12 1949-54 6 3.06
Brownsville 39-00 80-29 |1939-54 16 2.66
Brushy Fork 39-13 80-13 1948~52 5 2.29
Buckhannon 39-00 80-16 193954 16 3.01
Burnsville 38-52 80--40 1950-54 5 2,69
Cabwaylingo State Forest 37-59 82-21 1949-54 6 3.37
Cairo-3'S 39-10 81-10 1939-54 16 2.66
Camden-on-Gauley 38-22 80-36 1939-54 16 2.71
Charleston WB AP 38-22 81--36 1943-54 12 2.30
Charleston 1 38-21 81-39 1939-54 16 2.64
Charleston 3 38-21 81-38 1942-50 9 1.37 1.71 2.43
Clarksburg 1 39-16 8021 1939-54 16 2.50
Clarksburg 1 39-16 80-21 1940--50 11 1.2¢ 1.78 2.53
Clarksburg 2 39-17 80~20 1948-53 6 2.41
Clay 1 38-27 81-05 1939-54* 13 3.31
Clay 2 38-28 81~04 1943-50 8 1.34 2.01 2,60
Coburn Creek 39~15 80-26 1948-53 6 2.98
Cranberry Glades 38«11 80-16 1946-54 ] 2.65
Crawford 38-52 80~26 1939-54 16 2.84
Creston 38-57 81-16 1939-54 16 2.69
Davisson Run 39-16 80-24 1948-54 7 2.78
Duck Creek 39-09 80-24 1949-54 6 2,88
East Rainelle 37-58 80-45 1949-54 6 2,84
Elizabeth Dam 3 39-07 81-24 1939-46 ° 8 2.41
Elk 39-11 80-14 1939-53 15 2,57
Fairmont 39-28 80-08 1939-54 186 2.39
Fink Run 39-00 80-16 1948-54 7 3.26
Fiat Top 37-35 81-07 1939-54 16 2.4
Flat Top 37-35 81-06 1941-50% 9 1.46 1.98 2.87
Freemansburg 39-06 80-31 1940-50 11 1.50 2.57 3.38
Gary 37-22 81-33 1939-54 16 2.33
Gary 37-22 81-33 1941-50 10 1.16 1.65 2.70
Glenville 1 38-56 80-51 1939-54 16 3.04
Grafton 1 NE 39-21 80-00 189954 % 50 2.860
Grantsville 2 NW 38-56 81-06 1948-54 7 2.34
Griffithsville 38-14 81-58 1940-50 11 1.67 2.30 3.10
Hackers. Creek 39-08 80-26 1939-54 16 3.02
Hall 39-03 80-07 1939-53 15 2.74
Hall 39-03 80-07 | 1941-50 10 1,56 2,11 2.91
Hamlin 38~17 82-06 1947-54 8 2,90
Harrison County AP 39-17 80-14 1940-48 9 2,60
Hastings 39-33 30-40 1939-54 16 2.50
Hinton 1 37-40 80-53 1939-48 10 1.99
Hogsett Gallipolis Dam 38-41 82-11 1939-54 16 2,57
Horner 38~59 80-22 1939~54 16 2.70
Hoult Lock 15 39-30 80-08 193954 16 : 2,63
Hundred 39-41 80-27 1940-50 11 1.36 1,85 2.59
Huntington 1 38-25 82-22 1939-34 16 3.00
Huntington 2 38-25 82-26 1940-50 11 1.38 2.08 2.78
Huntington WB City 38-25 82-27 1949-54 6 ) 2.65
Iaeger 37-28 8149 1948-53 6 2.45
Ireland 38-49 80-28 .| 1939-54 16 2.83
Isaacs Creek 38-12 80-30 1948-54 7 2.77
Jane Lew 39-06 80-25 1939-54 16 3.14
Jesse Run 39-06 80-20 1949~-54 8 3.34
Kayford 38-01 81-27 1939-52 14 2,46
Kermit 37-50 32-24 1949--54 6 2.70
Kumbrabow State Forest 38-35 80-05 | 1940-54 15 2.62
Lake Floyd 39-17 80-30 1948-53 6 3.18
Lakin 38-58 82-05 1941-50 10 1.60 1,99 2,78
LeSage - Greenbottom 38-33 82-17 1939-46 8 2.78
Lewisburg 37-48 80-26 190054 % 50 2.60

*Breaks in Record
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Table 2-1, cont.
Period Length 2-Year 1-Hour 2-Year 6-Hour 2-Year 24-Hour
STATION Lat, Long. of of Record
Record (years) (inches) {inches) {inches)
WEST VIRGINIA (continued)
Lindside 37-27 80-40 1949-54 6 . 2.34
Little Skin Creek 38-58 80-25 1948-54%* 6 2.95
Liverpool . . 38~54 81-32 1940-50 11 1.43 1.81 2.42
Lockney 38-51 80-58 1944-50 7 1.40 1.81 2.35
Logan 3751 82-00 1902-54+ 42 2.67
Logan - 37-51 82-00 1941-50 10 1.36 1.83 2.31
London Locks . ' 38-12 81-22 |1939-54 16 2,63
MacFarlan 39-05 81-12 1941~50 10 1,76 2.38 2.94
Kadison 38-03 81-49 1939-54% i5 . . 2.98
Han 37-44 81-53 1948-54 . 7 2,68
Mannington 1 K 39-33 80-21 1948-54 7 . 2.66
Mannington 1 W 39-32 80-22 1939-54 16 2.78
Marlington 38-13 80-05 1899-52% 37 2.62 i
Marlington 38-13 80-05 1944-50 7 1.21 1,71 2.39 i
McMechen Dam 13 39-58 80-44 1939-54 16 2.48 i
Middlebourne 2 ESE 39-29 80-52 1941~-54 14 2.96 1
i Midvale 38-57 80-05 1939-53 15 2.88 !
Mount Clare . - 39-13 80-20 {1939-54 18 2.57 |
Naoma 1 SE 37-52 81-30 1950-54 5 2.68 |
Naoma 1 E : 37-52 81-30 [1941-50 1o 1.25 1.70 2.42 i
New Martinsville 39-39 80-52 |1899-54 56 2,50 s
Oak Hill : 37-58 81~09 1943-54 12 2,93 |
i Oak Hill 37-58 81-09 1942-50 9 1.49 1.99 2.63 i
; Parkersburg CAA AP 39-21 81-26 1948-54 7 2.84 |
| Parkersburg WB City 39-16 81-34 - |1903-51 49 1,23 1,90 2.52 i
Philippi - 39-09 80--02 1939-54 16 2,57 . i
! Pickens 1 38-40 80-13 1939-54% 14 3,18 {
Pineville . . 37-35 81-32 1942-54% 12 2,72
Point Pleasant 38-51 82-08 1939-53 15 2.70
Polk Creek e 39-03 80~34 1948-54 7 3.25
Princeton 37-22 81-05 1940-54 15 2.33
Rainelle 37-58 80-47 1939~54 16 . 2.60
Ravenswood Dam 22 38-57 81-46 1939~-54 16 2.54
Renick 2 8 37-58 80-21 1949-54 6 2,78
Richwood 2 N 38-15 80-32 1939-54 16 2.93
Right Fork Stonecoal Creek 38-57 80-20 1948-54 7 3,12
! Ripley 38-49 81-43 1944-54 11 2.5%
5 . Roanoke 38-56 80-29 1939-54 16 ) 2,53
a Rockford 39-08 80-20 1939-54 16 . 2.95 :
Rohrbough : 38-59 80-30 1948-54 7 2.89
Ryan 38-39 81-28 1939-44 6 3.07
St. Marys 39-23 81-12 1939-54% 15 3.13
Salem . 39-17 80-34 1939-53 15 . 2.90
Sand Fork 38-55 80-26 1947-54 8 2,52
Shady Springs 2 ESE 37-42 81-03 1949-53 5 . 2.96
Shinnston 39-23 80-18 1939-53 15 2.80
Smithburg 39-17 80-43 1940-50 11 - 1.34 2.48 . 3.06
Spencer 38-48 81-21 [1900-54%* 51 . 2.66
Sugarcamp Run 38-50 80-25 1948-54 7 2,62
Summersville 2 . 38-17 80-51 1941-54 14 2,68
Summersville 2 38-17 80-~51 1940-50 11 i.21 1,92 2.60
Sutton 2 38-40 80-43 1950-~54 5 2,64
Sutton 3 SE 38-39 80-40 |1945-50 [ 1.40 2.47 3.00
Sutton 3 SE : 38-39 80-40 1939-50 12 3.26
Sycamore Creek 39-14 80-25 1948-54 7 3,13
Tribble 38-41 81-50 1942-50 9 1.22 1.84 2,73
Tygart Dam 39-19 80-02 1940-50 1t 1.04 1,73 2.63
Union 37-36 80-32 1939-54 16 ) 2.39
Union 37-36 80-32 1940-50 11 1.00 1.50 2.14
Upper Davisson Run 39-16 80~26 1947-54 8 2.69
Upper Sycamore Creek 39-14 80-27 1948-53% 5 2,90
valley Chapel 39-06 80-24 1939~54 16 3.10
Valley Head . 38-33 80-02 1939-54 16 2,46
Valley Head 38-33 80-02 [1940-50 11 1,38 2.00 2.63
Vandalia 38-56 80-24 1939-54 18 . 2,54
2 5 Vienna-Briscoe 39-21 81-32 1948-54 7 ’ 2,83 i
3 Washington Dam 19 39-15 81-42 1939~54 16 2,58 |
i Wayne 38-13 82-26 1939-48 10 2,76 |
2 Webster Springs 38-29 80-25 1943-54 12 2,98 !
. Webster Springs 38-29 80-25 |1943-50 8 1.26 - 2.27 2.97 !
2.45 .
2.83 West Milford 39-12 80-24 193954 16 2,70
2.77 Weston : 39-02 80-28 1939-54 i6 3.25
White Sulphur Springs 37-48 80-18 | 1939-54 16 2,16
Williamson 37-40 82-17 1839-54 16 2,87
Winfield Locks 38-32 81-52 1939-54 16 2.68
*Breaks in Record
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Table 2-2. Station Data (100-Year 1-, 6-, and 24-Hour)

Period Length 100-Year l-Hour 100-~Year 6-Hour 100-Year 24-Hour
STATION Lat Long. of of Record .

Record (years) (inches) {inches) {inches)
ILLINOIS
Cairo WB City 37-~00 89-10 1903-51 49 3.08 5,52 7.29
Charleston 39-29 88-10 1897-54%* 57 6.16
Chester 37-54 89-49 1897-54% 57 8,18
Decatur 39-51 88~58 1897-54 58 5,37
Greenville 38-53 89--24 1897-54 58 6.29
Mascoutah 38-29 89-48 1897-53 57 8.13
McLeansboro 38-05 88-32 1897-54 58 7.40
Mt, Carmel 3 N 38-27 87-46 1898~54 % 56 7.24
New Burnside 37-35 88-46 1897-54 58 7.18
Olney Radio Station 38-43 88-04 1897-~53 57 6.65
Springfield WB City 39-48 89~39 1903-50 48 3.086 4,89 6.38
INDIANA i .
Evansville WB AP 38-02 87-32 1903-51 49 2.80 4.60 6.48
Indianapolis WB City 39-486 8610 1903~51 49 3.10 5.08 5.50
Jeffersonville 38-~16 85-45 1897-54 58 6.04
Madison 38-44 85-23 1897~54 58 5.67
Moores Hill 39-07 85-06 1902-54 53 5.34
Mount' Vernon 37-56 87-54 1897-54 58 7.00
Paoli 38-34 86-28 1898-54 57 6.58
Princeton 1 W 38-21 87-35 1897-54 58 8.25
Salem 38-37 86-06 1897-54 58 5.86
Scottshurg 38~42 85-47 1897-54 58 6.42
Terre Haute WB AP 39-27 87-18 1912-~51 40 3.27 5.15 6.49
KENTUCKY
Anchorage 38-16 85-33 1901-54 54 6.82
Berea College 37-34 84-18 1901-54 54 7.11
Falmouth 38-40 84-20 1897-54 58 6.48
Hopkinsville 36-51 87-30 1897-54 58 7.41
Leitchfield 37-29 86-18 1897-54 58 6.15
Lexington WB AP 38-02 84-36 1903-53%* 40 3.21 5,46 7.31
Louisville WB City 38-15 85-46 1903-51 49 2.48 3.72 6.41
Mount Sterling 38-04 83-56 1897-54%* 56 5.82
Owensboro 2 W 37-46 87-09 1897~54 58 6.45
Shelbyville 2 W 38~13 85-16 1897-54 58 6.07
Williamsburg 36-44 84-10 1897-54 58 5.86
MISSOURI
Jackson 37-23 89-40 1899~54 56 7.87
Marble Hill 37~-18 89-58 1897-54% 57 7.70
NORTH CAROLINA
Asheville WB City 35-36 82-32 1803-51 49 2.67 4.49 7.18
Brevard 35~14 82-44 1902--54% 48 9.29
Charlotte WB City 35-13 80-51 1903-51 49 3.14 4.93 6.90
Hendersonville 35-20 82-28 1898-54 57 9.96
Highlands 2 S 35-01 83-12 1897-54% 48 10.54
Lenoir 35-55 81-32 1897--54* 56 7.68
Marion 35-41 82-01 1897-~54* 55 10.41
Morganton 35-45 81-41 1897-54% 56 8,69
Mt. Airy 36-30 80-36 1897-54 58 8.33
Murphy 35~05 84-02 1897-54% 54 6,99
Salisbury 35-40 80-29 1897-54 58 7.66
OHIO
Circleville 39-36 82-57 1897--54 58 5.82
Cincinnati WB City 39-06 84-30 1903~51 49 2.63 .19 5.65
Columbug WB City 39-58 83-00 1803-51 49 2.63 3.48 4.50
Dayton WB AP 39-54 84-12 1912-54* 38" 2.81 3.78 5,11
Hillsboro 39-12 83~37 1897-54% 50 6,08
Philo 39~52 81-54 1897-54 58 4.83
Portsmouth 38-43 82-59 1897-54 58 5.49
Waverly 39-08 82-59 1897-54% 55 4.49
TENNESSEE
Ashwood 35-36 87-09 1897-54 58 6,78
Bluff City 36-28 82-16 1897-54 58 3.83
Bolivar 2 35-15 88-59  {1897-54*% 50 8.38
Caxthage 36-16 85-57 1897-54 58 6.46
Chattanooga WB AP 35-04 85-18 1903-48 46 2,90 4,72 6.80
Clinton 36-06 84-06 1897~54 58 7.09
Decatur 1 N 35-32 84-47 189754 % 56 6.93
Dover 1 NW 36-29 87-50 1898~54% 56 6.84
Knoxville WB AP 35-49 83-59 1903-51 49 3.36 4,92 6.18
Nashville WB AP 36-07 86-41 1905-51 47 2.86 .54 5,97
Newport 35-58 83-12 1897~-54 58 4.30
Savannah 35-14 88~15 1897-54 58 8.14

*Brezks in Record
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Table 2-2, cont.

-.t-:«s

Period Length 100-Year 1-Hour 100-Year 6-Hour 100-Year 24-Hour
STATION Lat. Long, of of Record

Record (years) (inches) ({iaches) {inches)
YIRGINIA
Blacksburg 2 37-14 80-25 1897-54 58 5.09
Burkes Garden 37-06 81-20 1897-54 58 4.76-
Catawba Sanitarium 37-23 80~-05 1911-54 44 7.35
Mendota ) 36~42 82-18 1905-54 50 i 3.03
Wytheviile WB City 3658 81-06 1993-40 38 2.95 4,14 5.29
WEST VIRGINIA
Bluefield 1 37-16 81-13 189954 * 53 4.85
Grafton 1 NE 39-21 80~00 1899-54* 50 5.25
Lewisburg 37-48 80-26 1900-54* 50 4,89
Logan 37-51 82-00 1902-54* 42 5.30
Marlinton 38-13 8005 1899-52% 37 4.95
New Martinsville 39-39 80-52 1899—54 56 4.40
Parkersburg WB City 39-16 81-34 1903-51 49 2.48 3.90 4.96
Spencer 38..48 81-21 1900-54% 51 5,19
*Breaks in Record




RETURN PERIOD OF YEARLY VALUES, IN YEARS
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Fig. 2-8 Probability in percent of obtaining a rainfall in any month of a

parficular year equal to or exceeding the yearly return period values
taken_from the isopluvial maps and diagrams.
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Fig. 2= 9 Probability in percent of obtoining a rainfall in any month of a
particular yeuf equal to or exceeding the yearly return period values
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RETURN PERIOD OF YEARLY VALUES, IN. YEARS
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U.S. DEPARTMENT OF COMMERCE

Diagram A, INTENSITY OR DEPTH OF RAINFALL FOR

DURATIONS LESS THAN 6 HOURS

WEATHER BUREAU

Diagram B, DEPTH OF RAINFALL FOR
DURATIONS OF 6 TO 24 HOURS

COOPERATIVE STUDIES SECTION

Table 1-2, with three examples, outlines the steps in the order they should
be carried through in solving for the required rainfall intensities or depths.

9 18 Table 1-2
——1 - . LT \ LT \
NOTE: . For 20 min. to 60 min. roinfall, volues ore in inches per hour; 1. Location 36°00" N 39%00" N 37°00" N
far Jonger durations the values are in inches depth. —] 82°00' W 84°00° W 89°00" W
16 . 25-Yr '3-Hr { 50-¥r 12-Hr'{ 15.yr 30-Min
8 2. Required Intensity Rainfall (In) | Rainfall (In) |Int (n/Hr)
—] - {Depth)-Dur-Freq-Area | for 100 sq. | for 400 sq. {for 50 sq.
miles miles miles
— — 3. 2-Year 1-Hour
14 Rainfall. 1.4 In; —— 1.6 In.
] 7 Fig. 5
_ 4. 2-Year 6-Hour
— Rainfall. 2.2 In. 2.1 In. 2.5 .
6 12 Fig. 6 .
5. %—Ye:u‘ '24-Hour
T
e _ z recip. — 3.0 In. —
o [ — = It Fig. 7
] L s sk 10 loa
4 w | =)
o T o o Straightedge .
1 . 1
17t ls @ w e & (@<¥r 3-Hr) | (2-Yr 12-Hc) | (2-Yr 30-Min)
| — — — intersect ired
o 1] S o duration,. 1.9 | 2.5 2.5 In/Hr.
-4 4z 8 8z Diagrams A or B :
1 el s -
T3 — L —
4 4 goo-tr Lonf Halntall —
1 7. - 100-Yr 1-Hr Rainfall
1 S 1 : 2-Yr 1-Hr Rainfall 2.1 1.9
N - Fig. 8 .
D6t 1 [3 3 a6 6
o s
T | T - -1 a —
& T » 8.  100-Yr 6-Hr Rainfall
54 44 w 3-¥r §-Hr Rainfall 2.3 2.0 2.1
g ] | 34 J L— — 5 - - Fig. 9
g [ 4 |2 2 Z4 a
=41 3t Tof b — | — 9.  100-¥r 24-Hr Precip.
| 2-Yr 24-Hr Precip. _ — 2.0 —
+ 24 Fig. 10
34 41— — . — .
2
h 1 -1 1 2 2 {100-Yr 1-Hr) (100-Yr 1-Hr)
P B A I 10. (7 x (3) ——
N | — . —] 2.9 In. 3.1 In.
1.1
1 ] 100-Yr 6-Hr) | {100-Yr 6-Hr)| (100-Yr 6-H:
A O i ] 1. 8 x @) ( (100-¥r 6-Hr)
s - ] 5.1 In. © 4.2 In. 5.3 In.
[} - o [} ]
MINUTES 20 30 40 5060 80 100 120 150 180 240 300 360 6 a 10 12 14 16 18 20 22 24 2 %G (100-Yr 24-Hr)
HOURS 1 2 3 ¢ s ¢ DURATION— & TO 24 HRS. 12. x 6
DURATION ~ 20 MIN.TO 6 HRS. 6.0 In.
{18, Straightedgf o
connect 10) and - - - - - - Mi
(pne %’1'%) A S (100-¥r 3-Hr) {(100-¥r 12-Hr¥100-Yr 30-Min
intersects required 4.1 In. 5.1 In, 4.6 In/Hr.
duration.
Diagrams Aor B
Diagram C, RAINFALL INTENSITY OR DEPTH VS. RETURN PERIOD
D . 14. Straightedge
10 - = 10 connecting {8) and
(13) gives required 3.8 In. 4.8 In 3.5 In/Hr.
. -~ return period. :
Diagram C
K 9 15, Percent of
Point Rainfall 85 87 69
L — Diagram D
- - 16.. (15) x (14) gives (@) 2.8 . 400, | 2.4 W
8 8
- -
7 7
z a -z .
a s 6 &.
i
- = -4 DIAGRAM D, AREA —DEPTH CURVES
3 o
> > 100
- F -
@ — 1 @ :'J
z5 5 Z |
o » | E & e 249-HOUR
z
z =z = 90 [\ A\—
] 7 = |
3 [ 1 = < <t P |
z g o bl [ — 6-HOUR
= MR T
g [~ ‘ & =z 80 3-HOUR
o T '3 = 2 HO 1
O
| - | as
3 L ©
3 S (O] ‘o
] ES o |
= Lzu L %. ‘
] O 60 \%'"’/‘
2 2 x 1 &
- — Ll
a
I . 50
1 1 Y] 50 100 150 200 250 . 300 350 400
B ] AREA (SQUARE MILES)
- —
[¢] [¢]
1 2 3 4 5 10 15 20 25 30 35404550 60 70 80 90 100

RETURN PERIOD IN YEARS, PARTIAL~DURATION SERIES

NOTE: To use this diagram for volues greater than 10, a factor of 10 may be used, as with a slide rule, with proper
attention to the decimal point. . If more convenient, other factors such os 2 or 5 may be used.

FIGURE 2-1. DURATION, FREQUENCY, AREA-DEPTH DIAGRAMS, AND EXAMPLES OF COMPUTATION FOR
WEATHER BUREAU TECHNICAL ‘PAPER NO. 29, PART 1. (PREPARED MARCH, 1957)
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U.S. DEPARTMENT OF COMMERCE ) WEATHER BUREAU COOF"ERATIVE STUDIES SECTION

Di agram B , DEPTH OF RAINFALL FOR  Table1-2, ‘wlth thre.e exan;ples, outlines the steps in the order they should

i ‘NTENSITY OR DEPT F R INF ’, e carriet o Solvi or € requ: Ta. A ensities or de S.
Diagram A, INTE HO A ALL FOR DURATIONS OF & TO 24 HOURS b ted through in solving for the required rainfall intensities or depth

DURATIONS LESS THAN 6 HOURS

s 18 Table 1-2
— - 00! °00* °a0"
NOTE:- For 20 min. o 60 min. rainfell, volues are in inches per hour ; 1. - Location ~ 36%00" N 39700 N 3100 N
for longer durations the valuves are In inches depth. ] 82°00' W 84°00" W 89°00" W
16 25-Yr 3-Hr { 50-¥r 12-Hr | 15_yr 30-Min
8 2.  Required Intensity Rainfall (In) | Rainfall (In) |1nt (in/Hr)
_ - {Depth)-Dur-Freg-Area | for 100 sq. | for 400 £q. |for 50 sq, -
miles miles miles
- ] ‘ 3. 2-Year 1l-Hour .
14 Rainfall. 1.4 In. —_ 1.6 In,
7 Fig. 5
. . 4. 2-Year 6-Hour
- Rainfall. 2.2 In. 2.1 In. 2.5 In.
6 ) 12 Fig. 6
—A 7 .
. 5. 2-Year '24-Hour
ey : . . Precip. E— 3.0 . —_—
8 o T g — o Fig. 7
4 =3 sk 10 - 10 z
ot W —— - —~ o
1 ot — ] a > - 6. Straightt;dgt(as and .
L . connec| :
{17 s. o Sw @) or (4)%md)(5) (2-¥r 3-Hr) | (3-Yr 12-Hr) | (2-Yr 30-Min)|
- mnd - intersects required
el 1 1 3 g duration. e 1.9 In. 2.5 In. 2.5 In/Hr.
L4 az. 8 8z Diagrams Aor B
t &+ s+ - —]
74 ad
4 7. 100-¥r 1-Hr Rainfall
] z ] 2¥r i-Hr Hainfail 2.1 — 1.9
& LB - Fig. 8
Set 713 3 [N 6
] w
E b — P — —
[+ 137 @ 8 100-Yr 8-Hr Rainfall
o 54 44 ut 2-Yr 6-Hr Rainfall 2.3 2.0 2.1
o 3] W— — - o] Fig. 9
g1 107 s
S |2 2 Z4 - 4 .
=T st T — — — - —] 9.  100-Yr 24-Hr Precip. |
1 2-Yr 24-Hr Precip. — 2.0 ——— ]
1z - Fig. 10 )
3+ L 3 . ] | : _ |
2 N 1 : {(100-Yr 1-Hr)
[ 2 100-Yr 1-Hr, 100-Yr 1-H:
N T % ‘ 2 . 0. Mx @ — | ")
o PR ) - 2.9 In. 3.1 In.
1 .1 .
1 E R 100-¥r 6-Hr) | (100-Yr 6-Hr, - -
1 1 1 . ] 1. @ x @ ( ¢ ) (100-Yr 6-Hr)
| - o~ . 5.1 In. 4.2 In. 5.3 In.
[+] - 0 o o
MINUTES 20 30 405080 80 100 120 150 180 240 300 360 6 8 10 12 14 16 18 20 22 24 . (100-Yr 24-Hr'
HOURS I 2. s # o & DURATION— 6 TO 24 HRS 2.0 =6 - - |
DURATION — 20 MIN. TO 6 HRS. : . 6.0 In. ‘
13. Straightedgi ) }
connecting {10) and - . - - R -Min} -
;1‘1) or (13) and (li) {160-¥r 3-Hr) [(100-Yr 12-Hr}100-Yr 30-Min, 1
tersects require: ‘
duration. 4.1 In. 5.1 In. 4.6 In/Hr. }
\

Diagrams Aor B

Diagram C, RAINFALL INTENSITY OR DEPTH VS. RETURN PERIOD

14. . Straightedge

|
|
10 10 connecting (6) and } }
{13} gives required 3.3 In. 4.6 In. 3.5 In/Hr. :
[~ ’ 1 return period. - \
Diagram C |
= . — |
° i 9 15. Percent of |
. Point Rainfall 85 87- 69
- — Diagram D
= B 16. - (15) x (14) gives (2) 2.8 In. 4.0 In. 2.4 In/Hr.
8 8 )
- — 1
7 7
T
E - B
‘w6 6w
= I DIAGRAM D, AREA —DEPTH CURVES
S 3
100
: ~ 1z .
:7) o :'J
zs5 5
s = i - ﬁ Sy 24-HoUR
z z =z 90 \
C R < |
- | — 1 - g <€ |
g g o wl ; : ] E-HOUR
=4 4z - o \ ]
I & <L
2 - -4 g =z 0 - 3-HOUR i
o =
i
- - a =
w =
3 3 S (&) 70
[ = s v |
=
}— ] 8 LL 30‘4,/
Y
2 2 e 50 e
- — L |
& 1
s ] 50
1 1 ) o 50 100 150 200 250 300 350 400
B =] AREA (SQUARE MILES)
° 2]
1 2 3 4 5 10 15 20 25 30 35 404550 60 70 80 90 100

RETURN PERIOD IN YEARS, PARTIAL~-DURATION SERIES

NOTE: To use this diagram for values greater than 10, a factor of 10 may be used, as with o slide ruie, with proper
attention to the decimal point. If more convenient, other foctors such as 2 or 5 may be used.
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FIGURE 2-1. DURATION, FREQUENCY, AREA-DEPTH DIAGRAMS, AND EXAMPLES OF COMPUTATION FOR
WEATHER BUREAU TECHNICAL PAPER NO.29, PART 1. (PREPARED MARCH, 1957)
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