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REURERER - Errata ﬂ
’”7Items 3, 4, 5,7, 8, and 9 in Table 1-2 of Figures 1-1

' and 2-1 should refer to Figures 2-2,2-3, 2-4, 2-5, 2.6,
‘and 2-7, respectively, instead of Figures 5 throuuh lO.
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Ramfall Intens1ty Frequency Reg1me
' Part I The Oth Valley '

_ Rainfall intensity -duration-area- frequency regime, wrth 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 longltude 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
developing plamggx)g and des1gn cr1ter1a for the Watershed Protectlon and Flood Preventxon pro-
'gram P L 5 : : i ,

, Back Toun Heretofore economlc and engmeermg des1gn requ1rmg ramfall n}-
, tensity frequency ana[ysxs has been based largely on '"Rainfall Intensity- Frequency Data"

by David L. Yarnell, which was first printed about 20 years ago. Since that time, bes1des
the additional years of record, the number of recording gages has increased fifteen- fold and
ways have been found for effectwe 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 reglonal 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 dlagrams with contmuous varlables for generahzmg
and mterpolatmg among these few maps '

3; Jproach to the problem The point- ramfall analysrs is based largely on routmef
application of the theory of extreme 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 requ1rements 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 sprmg

4. Separation of "Analysis" and "Applicatlons" " For convenience in practical appli-
cation of the results of the work Teported 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 certam types of hydrologic problems : ,

, 5. Acknowledgements ~This 1nvest1gat10n was d1rected by D M Hershﬁeld, prO]ect
: leader in the Cooperative Sfuaws Section (W. T . Wilson, Chief), of Hydrologic Services Divi-
sion (W E. Hiatt, Chief). Technical 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 Ill, Mrs. L. L. Langdon, Miss E. E. Marlowe, W. E. Miller, T. P,
O'Connell S. Otlin, H. J. Owens, Jr., J. G. Wangler, Jr., and A. J. Weinstein; typing was
by S. P. Kerr I, and drafting- by C. W Gardner. = Coordination with the Soil Conservation
Service, Department of Agriculture, was maintained through H. O. Ogrosky, Staff Hydrologist
of the Engmeermg 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 Hydrometeorologlcal Section edited the text. e




SECTION 1. ANALYSIS

Climate

, 6. The reglon covered 1n th1s study is bounded by longltudes 80° and 90° W and 1at1- '
tudes 35% and 45° N. This region experiences wide varlatlons 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 shghtly

~“smaller in the summer This seasonal trend is reversed to the north, with the maximum

-~ monthly amounts occurring during the summer, while some stations experlence both a sprmg
and summer maxxmum . bt o e k

, 7. Storms and moisture source. Most of the summer precxp1tat10n is of the short-
duration, thunderstorm type with high- intens1ty, small-area centers. The moisture for these
storms is transported from the Gulf 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 :
: mterspersed with snow and is the result of well- developed frontal systems

S 8. Reglonal variatlon Marked dlfferences in prempltatlon 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 hurncanes Such storms occasxonally produce depths of more than 10 inches of rain '

per day

'9’; : Storms combmed into one dlstrxbution , It has seemed worthwlule to question ,
: whether the. statistical distribution of extreme ramfall is a function of storm type. 1In other:
words, does the same frequency distribution ‘apply to thunderstorm, hurricane, and frontal
: ;ramfall‘? 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 (cons1stmg of convergence, vertical motion and cooling, condensation and precipitatlon),
the frequency distribution of its extreme values is not influenced much by the manner in which,
it got started or what source of energy mamtams it. , :

: Point Rainfall
Basio'data, : o |

~10. Station data. The sources of data used in this study are indlcated 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. 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 addxtlonal stations were analysed to defme the regional pattern ,

~ 11. 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 anal-
ysis. Such methods do not apply to extreme values. - Except for some sub)ectwe selection
(partxcularly 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 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 data; correspondingly, some of the 24~hour data are for the maximum 1440
,mmutes, whereas others are for a calendar day. = Examination of sufficient data has resulted
in reliable empirical conversion factors SO that the results refer to max1mum n- minute data ,
for all durations. : , , :

: 13. ~Rain or snow. The term precipitation has been used in reference to the 24-hour o
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 preclpltatlon is composed entxrely of ram L




‘Table 1-1

'SOURCES OF POINT RAINFALL DATA

Duration | No. of Stations Av. Length of Rec. | Source §
L , , , (yrs) : '
- 20m1n- 24hr | 200 first-order | 40 | 2,3
B hourly i 276”'hydrologic Sl ' 4,5
6 ’-, hour ,  , :,276 hydrologic 10 . : - ' | 4,5
'daﬁilyf’ | 276 hydrologic w0 ) 45
, ,,,da’iyly,' : 910 coopei'ative , ' 12 . ' i 4,6
= da’ilY', ’ 6’2"cooperat’ive' ' 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 figure T-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-

Iationship; 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 frequency 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
fthesgdtwo,paramete.rs', 2-year and 100-year rainfall, for estimating values for other return
periods. , B
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17. Two types of series. The shape of the diagram - that is, the posmon of the other
ordinates - is partly empirical and partly theoretical. This d1scussmn 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 perlods) 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, recogmzes 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 defimtion be -
yond about the 10-year return period, where there are only 40 or so years of record.’

18, _ Construction of dlaga ~ The return-period diagram C of figure 1-1 is based

on data from the long-record Weather 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- gratmn seriesdata.

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 elther Gumbel or. log normal paper, the pomts

w1ll very nearly defme a straxght line.

19, Conversmn factors for two series. Table 1- 3 based on a sample of nearly 50
w1dely scattered U. S. stations, givesthe empxrlcal factors for convertmg the part1al dura—

: t1on ser1es 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 0 -57 -2 - : : : 5




~ RAINFALL FREQUENCY DATA
! CHARLOTTE NORTH CAROLINA (!902-—-!940) :
EXAMPLE OF ANNUAL AND PART!AL DURATION SERIES EXTREME—VALUE RAINFALL DATA
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Figure 1-4

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 mches after multiplymg by the conversion factors in table 1-3. '

20 Use of diagram. - The two intercepts needed for the frequency relation in diagram-
C of flgure I-Tare tﬁ‘ 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 160- -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 diagram C which
‘is entered with the 2~ and 100-year values. The 100~ -year values for the first- or%r stations
were taken from Gumbel analysis of ‘the annual series (Techmcal Paper No. 25)

a1 General applicability of diagram Diagram C is mdependent of the umts used
as long as the same units (inches, tenths of in ches, 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 chagram 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-valué theory Is the size of the sub-sample:each value in the annual series i§ 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 more days 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 questlons 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. S




24. ' The use of short-record data introduces the questlon of possible secular treyndand' '
biased sample Routine tests with data of different periods of record showed no significant
trend indlcatmg that the direct use of the relatively recent short- record data was legitimate.

: *Isopluvml maps G

25, For generalization over the reglon 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 duratlons 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 l-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 smoothmg the 1-
hour and 6 hour 1sopluv1als

: 26 _ Reason for ratio maps The dec1smn to use maps of the ratlo 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 operatmn, actual tests with alternate methods estabhshed the superlorlty of the ratxo
maps. ,, : : : ,

, 2T, Examination of phy81 aphic parameters. , Work with mean annual and mean sea-
~ sonal ramfall has resulted in the derivation and effective use of ob]ective and empincally de-
fined parameters relating rainfall data to the physiography of a region. Elevatlon, slope,
orientation, distance from moisture source, and other parameters have been useful in drawmg

~.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 1sopluv1a1 pattern because of the high density of
stt:atlons in this region and the samplmg and other error mherent in values obtained for each
station , ,

Re liability of results

28.  The rehablhty 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 bhefore or after the period of record at a given station. In evaluating the effects of
“areal and time samplmg errors, it is pertinent to look for and to evaluate bias and dispersion.
This is d1scussed in:the two. followmg paragraphs i

: 29.  Areal sampling error. In developmg the area- depth relations, whxch will be de- "
scribed later, it was ne€cessary 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. : L ,

, 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.




| Table1:4 2

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

Return Period (yrs) L 2 ' 5 10 25 50 © - 100 | ,
Average Difference (%) ' 12 15 1 19 20

31 Smoothmg of 1sopluv1al lines The reliability of the 1sop1uvial maps is determmed
artly 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

 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 dehberately drawn so that the standard error of estimate
(the inherent error of interpolation) was commensurate w1th the sampling and other error in
the data and methods of analysis

32, Evaluation In general the standard error of estimate ranges from a mmimum
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- duratlon 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 smoothmg - as for instance, in mountainous areas where large local variations have
been obscured. For ‘example, Mt. M1tchell 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 mches have been practically merged through smoothing G

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 Iocations shown in these two tables are those listed in the chmatological' :
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 avaxlable dense networks

, and seven were selected on the basis of the criteria c1ted below o i}
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’ mvolve the construction of mass curves and therefore too much sub-
’ ']ect1v1ty : . , r , i

2) The minimum length of record cons1dered was seven years in order to insure
_ an estimate of the 2- -year areal ramfall w1th1n reasonable limits e

i 3) Gage locations had to remain the same durmg the period of record analysed

o 4) A minimum of four gages’ tor 400 or fewer square miles had to be available to'
i estimate the areal depth ' . : : : :

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

Area depth relationshims

36, Determming average depth The estimation of areal rainfall w1th ‘sufficient vol-
ume of data To derive general regional duration and frequency relationships could become so
laborious as to defeat its purpose. , ,




_ With no precedent for this work, it was necessary to test methods for processing the data. It
was found that the drawing of 1sohyets had no practical advantage over the faster and more
fgb]tigtwe method of takmg the arithmetic mean of sufficient station values to estimate areal

- dep : : . . i e
frLe Sha' "'factor'. No attempt was made to evaluate effects of shape of area, th'oughy
‘it can be s'ai‘dfﬁa!t there was no apparent difference among the areas studied, which varied in

- shape from essentially "square" to twice as long as wide. There were too few dense networks
to evaluate the effects of orientatlon of the ams of a long dramage area. :

38 Areal variation of storm rainfall. Ideally the study of areal rainfall patterns for

,glven periodsf would show two things. One would be the degree of varlabihty 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

,frugged 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 than for plain areas- -
~ the more rugged the more variable. In a 200 square mile area in the vicinity of Asheville,
gfrgh C.':troh?all the standard deviation was about twice the values given above for hourly and

our rainfa :

Table 1-35

EXAMPLE O"F'COMPUTATIONAL PROCEDURE FOR DETERMINING THE AREA/POINT RATIO

Yearly Maxlmum 1 hour Point and Areal Ramfall (mches)
Year  Station A ~ Station B Station C Station D Area

Amt. Date T1me§ Amt Date T1me§ Amt Date TimegAmt. 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

Sam 878 7.5 858 1.4 5.8
Yearsof s e ,

record Sy e ! e s e -1 - -1
Mean 125 112 128 118 .84

'§ Hour ending

1.25 +1.12 + 1,23 + 1.13
2

Four - station mean point rainfall = = 1.18 inches

“Rat Area -
.,am(pmt) 118 123
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S : A / :f’iys,tyhea maximum areal ,rainiall':for' each y_ea{r :

b 39 . Area-depth computations. Asa practical device for ‘saving ,labbf',éthe': data and
‘curves shown infigure 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-
nominator 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
- maybe unimportant if future work substantiates the indications that storm depth is insignificant
in shaping the area-depth curves. ' '

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

YEARLY MAXIMUM SHORT-DURATION RAINFALL

e b o0 o om0 | aREa
' 1 Py Ppg Pig . . . P | A
2 p3,1f: P32 P33 o " P3“ | iA3/
i e o . - | . -
,’,3".’,1,’ 5, T, T , ?.n —+—

r " 'iskt’hefmiymb'er of years'df record
n s the;y, number of stations in the network

'Pﬁ is the,valuef taken from the j,th, station for the itP year, where i goes from

1tor and j from 1 to n

e

A denotes the mean of r values of areal rainfall, therefore A= > —

P denotes the mean of r values from the ! station, therefore P ) Cin
no , : , e e B ,

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

SEg e o e T o
: - i 2 T en Z Ay
: S o 5 i=1 ’ i=1
~ Ratio (Area/Point) =  — o =
N g i
w2 2Py 2 2P
i=l j=1. Ci=l j=1




, - 42, Determination of area of network. Itis falrly easy to determme the area of a wa-
tershed and estimate the average depth of ramfall 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 amongdensity 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 1n flgure 5 that premse determmation of area would not be worth the effort .

43 The larger area networks were subd1v1ded to provrde add1t10na1 pomts for help in
defmmg 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 relatlon to the e
max1mum point ramfall 1n that area 1s some inverse functxon of the size of that area. :

Lmutatlons - ,
44 Dlscussion of 1mperfect relatlonshlps The large scatter in f1gure 1- 5 Wthh

- r'eahlblts no systematlc regional pattern can partly be ascmbed to the 1mperfect area-depth es-
,tlmates ‘Reliable estlmates would requlre :

1) synchronized readings of the rain gages partlcularly for the shorter dura-
“tions. , » i . o

2)’ gages suitably located in suff1c1ent number over the area

3) the per1od havmg the maximum continuous ramfall rather than clock 1nterval
~ 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 ramfall determmatmns

~ 45 ‘Duration as a major parameter From detailed studies of the seven dense net-

'Works and from tests performed on many &hers 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 mdependent of geograph1c locatlon, tlme of year, and other c1rcumstances ¢

- 46. . Depth or return perlod not a parameter None of the dense networks has suff1c1ent

length of record to evaluate 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. "1l “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 perlod showed no sig-
nificant differences from the curves for lesser storms. Accordmgly, it is tentatively accept-
ed that for areas of less than 400 square m11es storm magmtude is not a parameter 1n the
area- depth relationship. i : : :

Seasonal Var iation

.47, Introduction. - Short duratlon ramfall in the OhIO Valley is more 1ntense 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 S

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 relat10nsh1p, it wasdesirable to’ 1nvest1gate the seasonal
varlatlon in the ramfall mtens1ty frequency reglme

48, Monthly vS. annual series. The frequency analysrs S0 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>
lowmg analys1s is to show how often these rainfall events occur during a. spec1f1c month .

: 49. Data used To develop the seasonal variation relatlonshxp, 13 flrst-order stations
were chosen so as 0 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. S

12




~ Evansville, Ind.

, , , Table 1- 6 :
STATIONS USED TO DEVELOP SEASONAL VARIATION RELATIONSHIP

Station Length of Rec. Sation  LengthofRec.
- ors) S S
 Cawo,mi. Cincinnati, Ohio 51

~ Springfield, Ill. - Columbus, Ohio a3

Chattanooga, Tenn. . 40
Knoxville, Tenn. - ..~ 43 .
Lynchburg, Va. - : 37
Elkins, W. Va. 41

- Indianapolis, Ind.

. Lexington, Ky.

- Louisville, Ky.
Charlotte N. C.

L 50 Computatlon of monthly yrobabllltles 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 occurrence, 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 Fyears 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. varlatlon exists from station
~to station, suggesting a slight regional pattern, 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 2-10 in

- 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- duratlon precipltation Upon exammation of figure

, '2 10,it will'be noted that there is only a small chance of getting 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,

~withpractically all the larger events occurring duringthe summer months. = This observation,

i 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 J)plicatmn to areal rainfall.  To test the appl1cab1l1ty of these dlagrams for the
-~ range of area in this Treport, 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 Distrlbution of Prempltatlon

54, 'Introduction The variablhty of precipitation in tlme has a marked effect on the
' ,resultmg 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. 1t is pertment 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 proportmn is d1f—
ferent ior rains of dlfferent magmtude

55. ; Selection of data To develop the tune distmbution relatlonsh f 696 storms with

,' "precipitation amounts equal to or greater than 2.0 inches in a. contlnuous 2 hour perxod were
- analysed The number of storms for each statlon is shown in table 1

428981 0573 . : 13




. o melin , |
 STATIONS USED TO DEVELOP TIME - DISTRIBUTION RELATIONSHIP
Station  No.ofStorms  Stion ‘No. of Storms

- Cairo, Ill.
 Evansville, Ind.
~Louisville, Ky.
- Cincinnati, Ohio
Columbus, Ohio

Dayton, Qhio ~ - . 286

Chattancoga, Tenn. - =~ 142
. Knoxville, Tenn. =~ 105

‘Elkins, W. Va. 39

: 56. Preﬁgration of degh-durationcurves. In most instances the maximum continuous
- 24-hour precipifation extracted Irom 1e 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, etc., all beginning and ending on the hot . and all occurring within the 24-hour
- period. The empirical factor, 1.13, was use bring clock-hour amounts up to the maxi- -
imi mpirical factors were used to adjust the

mum continuous 60-minute rainfall. Similarly, | fac 5t
i The data were then stratified by 1=inch (per 24 hours)

-, 12-, and 24- hour amounts , | )
nts and averaged. The resulting moothed depth-duration curves are shown in figure

_ PERCENTAGE DEPTH-DURATION CURVES

_PERCENTAGE OF 24-HOUR PRECIPITATION = e

w S.Zisiiio DURATION (HOURS) - S e

. 57,  Probable sequence of 24-hour rainfall. ‘These average curves, however, donot =
_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
intable 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. ' o i Gt
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AVERAGE TIME DISTRIBUTION RELATIONS -

lst anl, 1 3rd 4th e
. Quarter Day Quarter Day Quarter Day Quarter Day

e Frequency of Occurrence @)

ot Max. Quarter Day Rainfall . 42 :
| Frequency of Occurrence (%) |
“Jof Max. 1-hour Rainfall .40
~ [Ratio of Max. Quarter Day -} |
Ramfall to 24 ~hour Ramfall e
| Ratio of Max. 1-hour Raifall | |
to Quarter Day Ramfall : :_ e ‘50 o

o 58 , Contrast with non- sequential relations The curves of figure 1- 6 should notbe
,conmdered to have the same depth-duration relations as the curves in Technical Paper No. 25.
*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 hourf
ratlos, etc Y are sl1ghtly lower for the curves in this paper . ;

SECTION»II-,‘ APPLICATIONS,’L e

59 Introductlon This Technlcal Paper has the primary purpose of presentmg ramfall ,
e data in a manneér 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 mfluences have compli-
~‘cated his work so that in many instances he must use a combination of maps and dlagrams ina
‘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 representatwe problems are included'
, with the maps and diagrams in this section of the Technical Paper , . .

: 60 Use of tabulated data w1th the mags The tabulated data may be used in con]unction
with the 1sopluvial maps in obtammg the best poss1ble registration of the map with the stations
~and drainage areas themselves. Where there are steep gradients or complicated patterns in
- the 1sopluv1als 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 prmting regxstratxon, or of mterpolation in the isopluvial
pattern, ad]ustments can thus be made : (T .y .

61 Need for ud ment Whether to use- the smoothed values from the 1sop1uvial~
: maps or whether [0 use the in d1v1dua1 station data, or some combination of the two, depends
argely upon local physiography. In a plain region there is little question but that the smooth -

ed 1sop1uv1als 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 goed data to a nearby but smnlar slope which lacks. data.

62. The curves of figure 1-5, and similar curves for additional durations, are shown .-
“in diagram D of figure 1~ lI 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-
~ polated between the 1- and 24-hour curves. The three examples shown in figure 1-1 include
reductions for area. = If the particular area of interest is large enough and the isopluvial
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 pomt value can be deter-
mmed adequately by inspection of the isopluvial map or maps. , ,
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- ",63 Examples 1llustrating the use of the seasonal probabihty diagrams
',Examglel ' - . i

. _The 1- year 1 hour value of 1.3 inches for Nashville was estimated from a combmation :
,,,'of flgures 2-2, 2-5, and 2-1. From figure 2-8, the empirical probability that the 1-year

~ 1-hour ralnfall 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

o ;w1ll be e(zualled or exceeded in any one July is 14% by interpolation. The difference (30% —
. = 16%) is the probability of occurrence in any one July ofa l-hour rainfall withm the range ,

o ':}1 3 - 1.5 mches inclusive.

,-Example 2. D .
Assume the sn0wmelt season to be February through March and determme the probabilityf

' 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 a)prox1mat10n, determine from the isopluvial map
_the 2-year 1-hour value near Asheville to be about 1.4 inches. Referrmg to the seasonal

o 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 mches or more per hour (corresponding
 tothe 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-
lingor exceedmg 1.0 -inches is obviously greater than for 1.4 ‘inches, use the return-period
~ diag C for a second ‘approximation, to get a rainfall value for the 1-year return period .
At the point of interest near Asheville, (referrmg 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 obtaln 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 probabillty of 1.0

inches is 5%. In other words, the probability of 1.0 inches or more of rain per hour during
. this hypothetieal ‘snowmelt season is 5% this rate of ramfall w1ll be equalled or exceeded in
: 'One season out of twenty ' , ,

, Example 3.

, Consmer the problem of what mflltration 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-yearreturn period, the sea-
‘sonal probability chart for December , January, and February gives values of 3%, 1%, and
2%, respectlvely, 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 liftle smaller, it can be inferred that the infil-
',tration and other loss must be ‘at least the difference between 3.0 and 14 mches, or 1 6 inches.

o Example 4

- Asan example where mterpolation between durations is necessary, cons1der example 1

o '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 equallmg or exceedmg a 3 ‘hour ramfall of 3 3 mches
,in July of a particular year. . ,
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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

NOTE: For 20 min. 1o 60 min. roinfall, values ore in inches per hour |
for longer durations the values ore in inches depth.

10

~
o
INCHES DEPTH

L]

INCHES DEPTH

18

1s

14

12

INCHES DEPTH

COOPERATIVE STUDIES SECTION

Table1-2, with three examples, outlines the steps in the order they should
be carried through in solving for the required rainfall intensities or depths.

Table 1-2

Location

38%00' N
82°00" W

39%00° N
84°00" W

37°00' N
89°00° W

Required Intensity
(Depth)-Dur-Freq-Area

25-¥r 3-Hr
Rainfall (In)
for 100 sq.
miles

$0-Yr 12-Hr
Rainfall (In)
for 400 sq.

miles

15-Yr 30-Min
Int (In/Hr)
for 50 aq.
miles

2-Year 1-Hour
Rainfall.
Fig. 5

1.4 In.

1.6 In.

2-Year 6-Hour
Rainfall,
Fig. 6

2.2 In.

2.5 In.

2-Year 24-Hour
Precip.
Fig. 1

Straightedge
connecting (3) and
(4) or (4) and (5)
intersects required
duratfon.
Diagrams Aor B

{2-Yr 3-Hr)
1.9 In.

{2-Yr 12-Hr)
2.5 In.

{2-Yr 30-Min)
2.5 In/Hr.

100-¥r 1-Hr Rainfall
2-¥r 1-Hr Rainfal
Fig. 8

1.9

160-¥r 6-Hr Rainfall
2-Yr 6-Hr Rainfall
Fig. ¢

2.0

INCHES PER HOUR
o
»
»

100-Yr 24-Hr Precip,
2-Yr 24-Hr Precip.

Fig. 10

10.

(7) x (3)

{100-Yr 1-Hr)
2.9 In.

(100-Yr 1-Hr)
3.1 In.

1.

8) x (4)

(100-Yr 6-Hr)
5.1 In.

{100-Yr 6-Hr)
4.2 In.

{100-Yr 6-Hr)
5.3 In.

o
MINUTES 20 30 405060 ec
HOURS 2

o 1}
100 120 150 180 240 300 360 6
2 3 4 5 &

DURATION — 20 MIN. 10 6 HRS.

8 10 12

14

i6 18

DURATION— 6 TO 24 HRS.

Diagram C, RAINFALL INTENSITY OR DEPTH VS. RETURN PERIOD

io

10

RAINFALL INTENSITY OR DEPTH
23

1 2 3 4 5 10 15 20
RETURN PERIOD iN YEARS, PARTIAL~DURATION SERIES

0
25 30 35 404550 60 70 80 90 100

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

RAINFALL INTENSITY OR DEPTH

PERCENT OF POINT RAINFALL,
FOR GIVEN AREA

gl

100

90

70

&0

0
20 22 24

12.

(9) x (5)

100-Yr 24-Hr]
6.0 In.

Straightedge
connecung {10) and
(11) or (11) and (12)
intersects required
duration.
Diagrams A or B

(100-Yr 3-Hr)
4.1 In.

(100-Yr 12-Hr
5.1 In.

100-Yr 30-Min]
4.6 In/Hr.

Straightedge
connecting (8) and
(13) gives required
return period.
Diagram C

3.3 In.

3.5 In/Hr.

15.

Percent of
Point Rainfall
Diagram D

85

87

69

16.

(15) x (14) gives {2)

2.4 In/Hr.

DIAGRAM D, AREA —DEPTH CURVES

24-HOUR

E-HOUR

J-HOUR

.

e _I-HOUR
T ————

s

50

o
o

100 150

200

250

300

AREA (SQUARE MILES)

FIGURE 2-I. 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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- Table 2-1.

. Station 'Dafa'

:f(Zery'a'r" 1- '6’-,~"an’d 2’4?Hqur)' S

2 . i 2 ¥ s | Period Length 2-Year 1-Hour 2-Year ‘6-Hour 2-Year 24-Hour
STATION lat. Long. o of Record e : i k
e o ; Record ‘(years): (inches) "(inches) = (inches):

ARKANSAS: -
Blytheville 35-56 89-55 11939-54 16 3.29 -
Burdette 35-49 :89-57 11943-54 12 4.07
Osceola . 35-43 89-58 /]11939-54 16 3.32

‘| 1LLINOIS i :
Albion 38-22 88-03 |1943-54" 12 -23.387.:
Anna 1 NW - 37-28 89-1511939-54" 16 3.7L.
Belleville, Scott AFB 38-32 89-51"11945-54 ‘10 4,04
Belleville, Scott AFB 38-32 89-51 |1940-50" 11 1.48 2.71 3.47
Benton . 38-00 88-55.11939-54 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 . 3.1L
Cajiro WB City ‘ 37-00 789-10. [1903-51 49 1.57 2,58 3.72
Carlinville 4 ‘E 39-17 89-49 11939-54 16 3.25
Carlyle 38-36 89-22"11940-54 15 3.56

| carmi 38-06 88-10 {1939-54 16 2.92
Carpenter 1 sW 38-53 89-54 11940-50 11 1.44 2.78 3.90
Casey. 39-18 88-00 11939-54 16 3.13
Centralia 4w 38-31 89-12 11948-54 7 3.48
Char].’éston 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 .18 03,43
Collinsville 38-40 89-59.{1941-50 10 2.02 3.34 4.33
Coulterville 38-11 89-36 1194150 10 .31 2.09 3,19
Decatur 39-51 88-58{1897-54 58 3.00
Diona 39-22 88-08 |1945-50 6 1.63 2.28: 3.20
DuQuoin 2. 8 38-00 89-1411939-54 16 3.12
Edwardsville 38-49 89-58 |1939-54 16 4.24
Effingham 39-07 88-3311939-54 16 3.12
Efflngham 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 88-281:1939-54 16 : 3.02
Galatia 1 W . 37-51 88-3711940-50 11 1.55 ~.2.73 3.82
Glendale Experiment Farm 37-26 88-41 {1950-54 5 E 3.24
Glendale Experiment Farm : 37-26 88-41{1941-50 10 1.64 3.10 4,39

‘I:Golconda Dam 51 - 37-22 88-29 11939-54 16 8 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 t 4.08

‘| Grand Tower 2 N: 37-40 88-30:11941-54 14 4.32

‘| Greenville 38-53 89-241897-54 58 3.13

| Greenup . 39-15 88-09 | 1942-54 13 3.01
Harrisburg: 37-44 88-.3211939-54 16 3.38
Harrisburg Disposal Plant 37-44 88-31[1948-54 7 2,65
Hillsboro 39-09 89-29 | 1939-54 16 i L 3.22
Hutsonville ° 39-07 87-40[1940-50 11 1.45 2.46 3.25
Hutsonville Power Plant 39-06 87-40| 1948~54 7 i i 2,96
Lawrenceville 38-44 87-41/1943-54 12 i 3.36
Louisville 38-46 88-30 | 1940--50 11 1.30 1.92 3.02
Marion 37-44 88-5511942-54 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 89-26.11939~54 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.. - ‘332
Mt. Olive 2 NE 39-04 89-42 | 1941-54 14 3.18
Mt. Vernon 4 N 38-22 88-55|1939-54 16 3.07
Murphysboro Water Works 37-46 89-19 | 1940-50° 11 1,58 2.48 3.49°
Nashville 3 NW:@ .- 38-23 89-25 | 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 1 1.36 2.12 3.03
Olney Radio Station 38-43 88-04 | 1897-53 57 - 3.26
Palestine B 39-00 87-37 | 1939-54 16 2.93
Pana 39-23 89-05 | 1939-54. 16 3.26
Paris water Vlorks 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 8911 |: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 ~ 3714
Sparta 38-08 89-42 [ 1939-54 16 ’ 2.98
Springfield WB AP 39-50 89-40 | 1948-54 7 e 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 [.1903-50 48 1.45 2.17 - 2.98

, Yook ' :

*Breaks in Record
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Table 2-1, cont.
fiedicins i G Period ‘Length 2-Year 1-Hour | 2-Year 6-Hour | 2-Year 24-Hour
STATION Lat., Long'’. of ' | of Record g . S g
i g FE Record (years) (inches) -’ (inches) (inches)
ILLINOIS (continued) : -
| Sullivan Water Works 39-34 88-3711940-50 11 1.58 2.28 533005
‘Taylorville : 39-33 89~18 11941-54" 14 2.87
“} Tuscola -~ - 39-48 88-17-11939-54 ‘16: 294
-} Vandalia CAA AP 38-59 89-10/11939-54" #16 13,22
‘}'Vandalia o 38-58 89-07 }1940-50 1l 1.56 2.55 3.30
Virden = - 39-30 89-46 {1941-54" ‘14 °3.25
“Waverly 39-41 89-57 1193945 2 73,34
Wayne City - 38-21 88-35. 1194854 T : 3,26
| Wo Frankfort 8 E E 37-52 88-4811941-49 9 1.68 2.71 - 4,01
| Wilcox : 38-38 88-18:11948-54 T ©+3.32
Windsor = 39-26 88-36 |1939-54 16 3.12.
| INDIANA i
Batesville Water Works 39-18 85-157|1945-50- 6 1.21 2.35 3.:37
|:Bedford - : e 38-51 86-30 | 1939-54 16 ; 3.19
:Bedford 4 SW .. & : 38-50 86-32 [11945-54 10" 3.10
Bloomington, Indiana- University 39-10 86-30 {1939-54 16 3.17
Boonville 2°E b ek 38-02 87-15.11939-54% 13 3.24
Bowling Green 39-23 87-01 |'1948-54 T 2,87
Brazil Water Works 39-31 87-08 |1945-50" 6 1.48 2.44 3.50.
Brookville'1'S 39-25 85-01 |1939-54 16 2.88
‘' Cambridge City 39-49 85-1111939-54" 16 2,98
‘Centerville AP 39-49 84-58 /194146 ‘6 1.48 1.95 122,60
Columbus: ' 39-12 85-5511939-54 16 i 3,58
Columbus Power Substation 39-12 85-55{1940-50% 10 1.06 2.01 3.07:-
Crane Naval Depot 38-52 8650 | 1945-54 10 3.80
Cypress Dam 48 i 37-50 87-4011939~-54" 16 3.35.
Edwardsport' Power Plant 38-48 87-14°|1939-54 16 3.30
Elliston ', 39-02 86-58| 1939-54" 165 3.52 ..
Evans Landing Dam .43 38-00 86-00 | 1939-54 16 2,80
Evans- Landing. Dam. 43 38-00 86-00 | 1940-50 11 1.38 2.21 3.08
Evansville WB AP 38-02 87-32 | 1903-51 49 1.54 2.36 3.340
Farmersburg 3 SW' 39-14 87-25.11939-51" 13 322
Ferdinand State Forest 38-15 86-4711940~50 S1L 1.60 2.10 73.08
“| Franklin: : 39-29 86-03:|'1939-54" 1167 2.84
|'Franklin. i 39-29 86-03 | 1942-50- ‘9 1.51 2.37 - 3.32
‘| Greencastle 1 E 39-39 86-51 | 1939-54 16 3.67
Greencastle 39-39 86-511.1940-48 L9 1.33 ) 1.95 2.86
Greenfield : g . 39-47 85-46: | 1939-54%* 15 2,62
Greenfield Highway Garage. 39-46 85-4711940-50 11 1.20 1,97 2,50
Greensburg 3 SW g i 39-20 85-33| 1939-54 16 2.78. .
‘| Hazelton Gravel Plant 38-30 87-32 | 1939-48 10 2,88
.| Henryville State Forest 38-33 85-46'|1939~54 16" - 2.92 .
Huntingburg AP ' - - 38-16 86-57 | 1939-54 -16: . 3.17
Indianapolis Monument Circle 39-46 86-10 111939-54 16 - 2,94
Indianapolis WB City £ 39-46 86-10-[ 1903-51 49 1.47 2.30 . 2.87
|:Indianapolis WB AP 39-44 86-16 | 1939~54 16 2,64
Indianapolis WB' AP 39-44 86-16" | 1941~50 10 1,31 2.10 2,66
Jasonville State Park 39-11 87-15|1942-50 g 1.60 2.43 13,28
Jasper Power Plant 38-23 86-55|1945-50" 6 1,50 2.55 2319
‘| Jeffersonville - E 38-16 85-45 [1897-54 58 g 3,08
~Johnson- Experiment Farm 38-16 87-45 | 1939-54 16 2.99
Knightstown: Water Works 39-47 85321 1948-54 T 20780
‘Laurel (nr)- : 39-30 85-11"|11940-48 9 1.13 1.72 2,56
Leavenworth Dam 44 38-11 86-20-|1939-54 #1600 : 3,73
Leavenworth Dam 44 38-12 86-20" | 1940~50 11 1.48 2,67 3,65
{ Lewisville 2'N 39-50 85-21 | 1945-50 -6 1.25 2.05 .3.23
‘Madison 38-44 85-23 | 1897-54" 58 817
Marengo 38-23 86-2111939-44 Nl 2.68.
Markland Dam 39 38-47 84-58-|1948-54 77 2.72
Martinsville City Hall 39-25 86-26 | 1939-54 516" S 2.90
Martinsville State Forest 39-20 , 86-25 | 1940-50 11 1.52 2,39 3.02°
Mauzy B 39-37 |  85-20 | 1939-48 10 2.64
| Montezuma 39-47 87-22 |1942~50 9 1.37 2.16 2.80 .
‘Moores Hill 39-07 85-061902-54 153 3,14
Mount: Vernon. ; 37-56 87-54 | 1897-54 58 . 3.38
.| Nashville State Park 39-10 86-13 | 1945-53 9 3.68
Nashville State Park’ 39-09 86-13|1941-50 10 1.78 2,52 3,36,
- | Newberry Highway St. Bridge 38-56 87-01 | 1948-54 7 3.07
‘Newburgh Archeological Excavation 37-57 87-27:| 1945-50 6 1.79 2.68 3.95
Newburgh Dam 47 ) 37-57 87-24 | 1939-54 16 3,10
“New Castle 39-56 85-22 | 1950-54 5 2.7L
New:Harmony 38-08 87-56):1939-54 ‘16 2.93
‘| North Vernon i 39-01 85-37]:1939-54 16 2 3.35
‘| 0aklandon Geist Reservoir 39-54 85-59:]:1948-54 7 i 2,81
Oolitic Purdue Experiment Farm 38-53 86-321:1941-50 10 1.40 2.03 2,79
“Palmyra - ; g 38-24 86-07 | 1940-50 11 1,54 2.29 3.38.
Paoli 38-34 86-28| 1898-54 57 3.34
] Paoli Highway Garage 38-34 86-29 | 1940~-50* 10 1.28 2.21 3,00
Pendleton Reformatory 39-59 85-45].1945-54 10 : 3.92

*Breaks in Record
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Table 2 1, cont

s S JFeriod B Length ‘2-Year: l-Hour 2-Yaar 6-Hour 2-Year 24-Hour
STATION Long., “iof ] of ‘Record |-l ; :
: il Lo Record: (years) (inches) (inches) ~ (inches)
INDIANA'(Continued) ' . 5 g ; : e . g L
Petersburg 61 Bridge ’ ; i . 38-31 1939-54 +16: i o 3.88.
Poseyville 1 SW = E 3 : . 38-10 1942-49 8. 1.57 -2.19 :3.25
{Princeton 1-¥W °38-21" '1897-54 58 f : 3.24
{Richmond AP . ¢ 1 39-46" - [1948-54 |- F e 2.92 .
| Richmond Water Works : 4 '} 39-51 ]1939-54 | 16 2.72
| Richmond Water Works : 1 39-50 +]1940=-50 " /Ll 1.46 2.06 2.96
‘| Rockville ' = 39-46 ©11939-54 16 : ~3.31
Rushville Sewage Plant 39-36" ]1949-54 L8 2.62
{salem = : . : [ | 38-37 1897-54 58 BT
~Lkst. Omer (nr) = 39-26 41940-48 : L9 . 1.49 2.11 2,69
| scottsburg - : 38242 1897-54 58 3.26
| Seymour 2 N . £ 38-59 1939-54 |- 16 2.96
‘I Seymour- Highway Garage ' B 38-58 1940-50 11 1.17 2.13 3.07
- | shelbyville Power Plant ; 39-32° 1939-54 | 16 2.87
"I Shoals Highway 50 Bridge S 38-40 +11939-54 . 16 3.05
'} Shoals Highway 50 Bridge g 38-40 11942-50 S F 1.52 2.10 3:28
Spencer . - : 39-17 |1948-54 | o7 > : 3,25
Spencer: State Park i 39-16 1194050 | 11 L 1.38 . 2.61 :3,06
| Tell City Power Plant H 37-57 '11939-54 5 16 g k 3.40
Terre Haute WB: AP . 39-27 71191251 [ 1405 1.58 B 2.63 :3.47:.
‘| Terre Haute'WB City & X 39-29 1940-46: e 1.72 3 2.60 3,15
g versallles Water wOrks . 39-05 :|1940-50 Jo o 1.33 . 1.88 42,850
| 'Vevay Dam 39 2 38-44 11939-47 759, 2.74
Vincennes i ’ 38-41. 1939-54- 16 3.26
Vincennes ‘Water Works 3842 1940-50 allie . 1.33 S 2.42 3.23:
'Washin!ton i 7 t 5 38-40 11939-54 16 st 3.34
; Waveland : 39-52 1945-50 56 1.30 ; 2,02 2.63:
W. Baden Spr1ngs College : 38-34 1947-54" 8 for 2.90
Westphalia =" 4 38-51 1940-46 7 . 1.31 2.45 2.95
. leliams ‘Power Plant : 3848 |. 1939-54 : 16 : £ 3,18
KENTUCKY . i ;
H Addlson Dam 45 - 37-55 86-3411939-54 16 Lo 3,281
‘| Addison Dam 45 E : 37-55 .86-34.11940-50 11 k 1.68 2.59 ; 3.43
‘| Adolphus 1 'N : S d L 36-39 +11940-50 11 1.44 2.42 g 53,23
Allen = p . . 37-35 11949~54 L6 . 2.60
Anchorage: i (. |- 38-16 1901-54 : 54 . : 3.41
‘| Ashcamp?® i Fot g 37-16 11949-54 .6 2 47
‘{Ashland Dam 29 ; ] 38-27 1939-54 E 16 3 E 2.50
‘| Barbourville . . < 3652 1942-50 : ©9 1.61° 2.32 3.07 s
~| Bardstown SJ. Preparatory School . . . 37-48 1949-54 | 6 . E o e 8086
4 Baxter Harlan Water Works . 36-51 1940-50 | - 11 1,19 2,20 e 2.95
4 Beaver Dam B : : | 37-25 1939-54 | 116 g : = : 3.20
|Benham - 36-58 71194654 9 B 3.19
Benton ik i ‘| 36-51 .1 1944-50 Yo 1.44 2.30 . 8,16
Berea College g ol 37-34 190154 b4 - o f sl 3023
.| Berea College P # . 37-34 1942-50 | 9 1.76 2.55 v 3,43
| Berea Water Works - e ] o 37-33 11948-54 T
‘| Bowling Green . . 37-00 .11940-54% 13
| Bowling Green CAA AP A : : 36-58 #11939-54 : 16
1 Bowling Green: Suhstat1on g |+ 87-0L 11944-54 71l
1 Bowling Green WB AP - 1 36-58 #11941-50% i 8 . 1.68 2.25
‘| Brent Dam 36 : 39-03 11944 -54" 11
: Brownsv111e Lock 6 X : 2 37-12 1939-54 : 16
‘|'Burnside f 36-59 1939-52 “14
| Cadiz Lock,E i 4 36-46 1949-54 e
Campbellsville. S @ 37-20 +:[1945-54 210
Carrollton Lock 1 - 38-41 [1939-54 S 16
.Carrollton Lock I ¢ 38-41 1941-50 i 10 - 1.27 -~ 2.05
Central City . : 37-19 1942-50% | * 8 1.46 . 2.03
Clermont 1 SSE 3 37-55 1940-54*| 9
Clinton - i . 36-41 1942-50 LSRG 1.66 3.05
College Hill Lock 11 : 37-47 1939-54 | . 16
Cold Spring Dam 36 A 39-01 1939-43 5
Columbia i : i 37-06 ‘|1949-54 6 )
 Constantine : 37-40 1940-50 AL 1.37 2.40
Corbln CAA AP ) 36-58 < 11945-54 10 g
Covington WB AP .. g i ‘. 39-04 1948-54 [ T
Cynthiana =~ i 38-23 1939-54: 16
Danville 37-39 11939-54 ~16: ! e gk
"Davella s “ : i 37-48" 1940-50 PR O & 1.50 2,17
: Delphia 1E : 37-02 1949—54' i 6
Dema s : [ 37-25 1949 54' L8
Dix- Dam L 37-48 1939-54 16
Dundee’ Barretts Ford Brzdge . 1. 3733 1950-54 T
Dundee Barretts Ford Br1dge : 1 37-33 1941-50- w10 1.36 2,13
Dunmor : : e 37-05 11949-54 6: G
Dunnvxlle | 37-13 84-58 1 1949-54 | . 6 3.53
Eadsville: g 36-54 84-53 [ 1939-46 8 3.85"
Earlington EE 37-17 - | . 87-30|.1939-48 y 10 ; 22,86
" | Eddyville Lock F. po . 37-03 :88-0511948-54 P . 2 S 8,49
: gdmgnton S 37-00- - 85-37 [1941-50 ~10 1.54 2.24 ; 03,27
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Table 2-1, cont.

Aoviaaiay Gl i Period :Length 2-Year l-Hour ,2-Year 6—nonr ,2-¥ear'24-nbur;‘
STATION - sLati Long; ‘of of Record . : - S g -
S i | Record‘ . (years) (inches) (1nches) (inches)
‘ KENTUCKY (continued) o
Fnlmout : 38-40 84-20 1189754
Farmers: 38-09 83-33:11939-54
‘Flemingsburg 38~25 83-43 :11939-54 |
Flemingsburg Post Office - 38-25 83-4411943-50 - 1.42
,"Ford Luck 10 g 37-54 84-1611939-54 '
,Eords Ferry Dam’ 50 37-28 88-0671 1939-54 /16
Fords Ferry Dam' 50 37-28 88-0611940-50" 1t 1.46 2.59
Frankfort Lock 4 38-~13 84-52 | 1939-54 - 16
Franklin Water Works 3643 86-3411949-54 6
Franklin Water Works. - 36-43 : 86-34:11941-50 10 1.63 2.41
FrEnchburg : 37-57 83-39°'}1950-54 5
Georgetown Water Works 38-12 84-33:11949-54 " 6
‘1 Gest Lock 3 - 38-25 84-53711939-54 16
~Gest Lock 3 38-25 84-531'1941-50" 10 1.48 2.18
Glasgow 37-00 85-55.11939-54% 1L
:Grant Dam 38 38-59 84-50| 1939~54 1167
Grayson 38-19 8257 1939-54% 12 ;
Greensburg 37-15 85-30{1939-54" 16
Greensburg Highway 61 Bridge 37-15 85-30 | 1948~54 7
Greenup ‘Dam 30 5 38-37 82-517| 1939-54 16
Greenville 2 W 37-12 87-12:]1939-54" ‘16 : 3.34
Haleys Mill 37-03 ©87-207/'1941-50 10 1.31 ©2.26 3.27
Hartford 6 Nw 37-32 86-54[1939-54 16 3:30.
Hazard - 37-15 83-12| 1940-50 11° 1.44 2.10 2.74
‘Bazard Watex Works 37-15 83-117| 1939-51 13 2.87:
| Heidelberg Lock. 14- - R 37-33 83-4611939-54 16 2.74:
-] Heidelberg Lock 14 37-33 83-46|1940-50 110 1.60 . 2.02: 2,80
Henderson 4 SW , 37-47 87-37 | 1939-54 16 : 1 3.70
‘Herndor 36-44 87-347| 1943-50 8 1.51 2.39 3.62
Hicksv'lle 36-48 88-30 | 1949-54 © 6 : 4.12
High Bridge Lock 7 o 37-49 84-43°| 1939-54 116 2.94
Hindman Settlement School 37-20 82-59°|. 1948-54 T 2:75
] nodgenvxlle National Park 37-32 85-44|1945-50" 6 1.68 2.70 3.77
V'Hopkinsville 36-51 87-30| 1897-54 ;. B8 3.90
‘Hyden / ke 37-10 83-2211949-54 8 277
Irvingtonﬁy g 37-53 86-17 '} 1939-54 16 ’ 3.00
- Jackso : 37-33 83-23 | 1939-54* #1570 3.00
Jenkin: 37-12 82~-36:| 1939-51%* 9 : A 2.62
Jenkins - 37-10 82-38 1940-50 1l 1.40 2.01 2,84
Jeremiih‘f 37=10 82~56 1 1949-54" 6 2.44
: Keene 2N 37-58 84-3811949-54 6 3,42 0
‘Kentucky Dam TVA 379 37-01 88-16| 1945-54 10 3.34
Kentucky Dam TVA 379 37-01 88-16| 1944-50 A 1.28 2.0L 3.05
| La Grange 38-24 85-23'1 1939-46 8 23,24
'Lancaster : 37-37 84-35'| 1939-54 ¢ 16 3.26
‘Laura . 37-45 82-26 | 194854 T 2,44
Leltchrield : 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 8455 | 1949-54" 6 ; 3.35
,Liberty 37-21 84-55|.1940-50" “1L 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" 110 - 1,57 2.38 2.84: .
London 3 SW 37-06 84-087| 1940-50* 10 1.54 2.29: 2,71 .
Louisa 2 38-07 82-37 | 1939~54% 150 3,30 -
'|"Louisa Lock 3 - 38-07 8237 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" T 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 3.23
Madisonville 1 SE 37-19 87-29 | 1943-50 8 1.56 2,18 3.10
Hammoth Cave Park 37-11 8606 | 1939-54 16 377
Manchester 4 SE 37-06 83-43'| 1949-54 6 3.38
Mayfield 2 § - 36-42 88-38 | 1939-54 16 - 3.54
Mayfield Substation 36-44 88-39 | 1944-54 1L 3.70
Maysville Dam 33 38-38 83-42 | 1939-54 16 ) 2.90
Maysville Dam 33 38-38 83-42 | 1940-50 11 1,63 2.21 2.89
‘McKinneysburg 38-36 84-16| 1940-50 1L 1.32 1.97 3.09
Middlesboro 36-37 '83~43 | 1939-54%| 14 G 3.38
Middlesboro Railroad Station- 36-37 . 83-43 | 1940-50' 1L 1.49 2.03 2.71
Midway,, e 38-09 ‘84-41 1948 54 T 3.37
glille:sburg 38-18 84-09 | 1941-50 10 1.73 2.55 3.10
Millerstown 37-27 86-03 | 194854 T 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 83-56 | 1897-54%| 56 3.11

*Breaks in Record
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_'.Table; 21cont

Culin e ‘Length 2-Year 1-Hour | 2-Year €-Hour | 2-Year 24-Hour
:STATION of ‘Record ‘ 2 g g : i Sl
: ST ‘(years) .. (inches) (inches) “.(inches)
KENTUCKY (continued) . ot
“Munfordvillie .- . : ; 37-16 :1939-54 14 g E 3.34
‘Munfordville . - ‘ 37-16: 1940-50 St - 1.30 : 2.41 3.42
| Murray / : . 36-36 '1939-54 G160 ; 2372
| Olive Hill 1 NW 2 £ i 38-18 1942~50 (9 1.52 2,28 8328
Olney e : : 37-14 1949-54 8 3.00
Oneonta Dam 35 38-58 1939-54'| 16 2.58
Owensboro 2 W . : : e 37-46" 4]1897-54 58" 13,24
Owensboro: Dam-46: - - : 37-47 ©1939-54 16::¢ g 3,08
| owensboro Dam.46 . . 37-47 1940-50 | 1Ll 1.51 2,72 i .3.5)
| Paducah: B 2 £ g 37-06 11939-54 216 :3.98
Paducah CAA AP~ ; 37-04 ‘}:1950-54 | 5 . . . : 3.89
Paducah SCS Nursery . - 37-04 1940-50. (. 11 © 1,55 2.44 - 3,40
Paintsville: : 37-49 +1939-54 #1657 . : 2.74
Pikeville ' - : : - . : o 37-29 11:1939-54%- 15 2,56
Pikeville ; . . 37-29 1940-50 SR 1.19 1.79 2.45
Pineville = 36-45 ©1949-54 | 61 52,90
Pippapass S . 37-19 :1939-46 o8 3.29
Princeton = . 3706 ©1939-54 16 3.67.
‘Quicksand | s37-32 1939-48 [ 10 . 3.29
Ravenna Lock 12 : 37-40 ©1939-54 16 .+ 3,04
Raywick ' : . 37-33 1941-48 8 1.51 . 2.29 3.18
“Richmond : : 37-44 1939-54# @ 14 2,84
Rumsey Lock 2 : ©. 37-32 1939-54 16 . 30230
Rumsey Lock 2 % . 37-32 1940--50_ 1L | , 1.61 2,62 13,390 :
Russellville : : : +; 36=51 1939-54 116 } o0 3.49
Russellville Substation 36-50 1948-54 Tz el 4 440
Sadieville Water Works : - 4 : 38-23 71943-50 { . 8 1.20 . 2.08 2,81 :
St. John:Bethlehem: Academy g 37-42 1939-54 16", g : 3,08
Salvisa Lock 6’ e ‘ i 37-56 - 1939-54 | 16 g . 3.12 . o
Salyersville S i 37-45 1940-50 | - 11 - 1,42 1.95 : 2,89 .
Science Hill = i : 37-11 . ©1943~-49 B 3,11
Scottsville i 36-45 11947-54 8 3.46
Sebree - Y | °37-36 1949-54 6 3.60
Shelbyville: 2. W 38-13 1897-54 | ¢ 58 3.28
Shepherdsville 38-00 “1939~54% e 2.89
Smithfield 4 S | . 38-20 11942-50 s 9 1.40 2.28 3.42.
Smiths Grove R . ¥ H 37-03 1939-44 8 B 3.07.
Somerset Highway Department : 37-07" 1942-50 G290 1.44 2.12 2,88
Springfield ; ' EE 37-41 1947-54 8 ; 3.72
Stearns . 36-43 1939-54% - 12 3.05
Stearns. : . .36-42 |- 1940-50. #1211 1.38 2.26 3.06
Summer Shade ; | 36-53 " ‘| 1949-54 6 E 4.16
Summer Shade Substation : . ‘| /36-53 | 1948-54 7 '3.65.
' Tatham Springs : : 37-52 - -] 1940-50. |: - o 1.22 1.97 2.78.
Taylorsville k i S| 382020 1939-54H - 10 k 3.59
Tompkinsville: S S| -36-42 ©1941-50-} ¢ 10 2202 o 2,88 3.89-
Tompkinsville 2 e ; | 36-42 : 544l .6 L g -3.66
“Turkey Creek School i : R : |7 36-45 7 4,09
Tyrone Lock: 5 =~ - : L) 38-02 16 3,14
Uniontown Dam: 49 e GEoN 37-46 16 73,42
Uniontown Dam 49 : ‘i 137-46 9:1940-50.1 11 1.50 2.83 3.86
Valley View Lock: 9 S i e R 37-51 1:1939-54 160 - 12.92 -
Vanceburg Dam 32 : : | .38-39 - 171939-54 16 . 2.52
“Waynesburg 6 E ' - : s W 1 37-22. 2194754 L8 3,48
West Liberty Water Works:: E 37-55 1948-54 | - T .3.24°
Williamsburg . : 36-44 1897-54 .58 ©.3.10
Williamstown 5 WSW B ok - 1 38-38 1939-54 16 2,90
Willow Lock 13 37-36 [ 1939-54 16 12,90
Winchester = -~ : i | a7-85 1939-44 | 6 3,07
Wolf Creek Dam. = 36-52 1947-54 8 3.11
Wolf Creek Dam' i : 36-~53 1942-50 95 1.28 2.04 3.08
~ Woodbury Lock 4 : 37-11 -1939-54 16 ; ; 3.20
" Woodbury Lock 4 LT . : 37-11" 1940-50 11 H 1.36 2,16 3,02 "
Yale ' S E 38-03 1940~45 8 : 1.44 2,19 3418
MISSOURI .
Advance 5 ESE .- 37-06 .89-50.:1 1939-54 16 . B )
Advance: AP . . : 37-06 89-55 1942-49 | 8. 1.63 2.58 3.79
Bernie £33 i 36-40 89-58 1944--54 A i e 3031
“Bloomfield - ' , . 36-53 89-56 | 1945-54 2100 ..-3.88
“Bragg City . : 1 36-17 189-55: | 1939-43 5 ] . . 2,690
“Cape Girardeau - - : : % 37-18 89-32. | 1939-54 16 b . .3.68
_Cape: Girardeau Missouri State College 37-18 .| '89-32 | 1946-54 9 g 3.42
Caruthersville AENE 2 | 36~11 89-39|.1939-54 /16 : . E i e i 3.19 .
Deering =~ . : 36-12 | 89-53 | 1941-54 | .14 - - S 3.47
Dexter : i 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 S 3,43
Marble Hill . ' B 37-18 89-58 1897-54% 57 B Bt B 3.50
Morehouse : 36-51 89-42 | 1939-54 { - 16 4.00
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Table 2-1, cont
b i . Period, Length " 2-Year 1-Hour 2-Year: 6-Hour | 2-Year 24-Hour: -
STATION Lat), Long. | :of . of Record . LY e . i
: : | Record (years) (inches) . - (inches) (inches)

: MISSOUR! (cont1nued)
New Madr1d 36-35 8931 1939-54 16 23,67
‘Parma ; : 36-37 89-48 " |1939-54 16 3,55
Perryv1lle Sy 39-43 89-52 1941-54 14 3.13
Sikeston ¢ 36-53 89-35..1.1939-54 16 4.25
Zalma 5 B 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 -
Ashev111e CAA AP 35-26 82-29 1939-54 16 3.55
'Ashev111e ¥B C1ty 35-36 82-32 1903-51 49 1.34 1.97 2.93
Ashford 2°S . - 35-52 81-58 1942-50 9 - 1.58 2.55 . 3,48
Badin i 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' €reek 35-13 84-06 1939-54 16 . 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 Pzgeon . 35-22 82-49.|.1943-49 7 5.44
“Big . Pine. 35-47 82-49 1939-44 - 6. . 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 Offlce 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 E 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 11 3.20
Bryson City TVA 185A 35-25 83-27 1944-50 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 11939-54 16 4.01
,Cartoogechaye Creek 35-09 83-29:..1.1942-54 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. Mounta1n TVA 283 35-09 82-39../.1943-50 8 1.85 3.21 5.21
Celo 2'S. 35-50 82-11 1943-54 12 3.94
Celo TVA. 35-52 82-12 1939-54 16 3,86
Chambers Mountaln 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
Cllngmans 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.: . i 35-25 80-35 1939-54 16 3.59
Conover  0xford Shoals 35-50 81-09 1949-54 . 6 3.49
Cove Creek 35-38 83-00 1939-44 6 .96
Coweeta: 35-04 83-26 1949-54. 6 5.46

‘I.Coweeta 8. 35-02 83-28. | 1950-54 5 6,95
| Coweeta Experiment Station 35-02 83-26. .|.1949-54 6 5,06
- Coxcombe Mountaln TVA 228 35-49 82-21 1940-50 11 1.15 2,15 3,25

. |:Crossnore - 36-01 81-56 1939-54 16 E 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. . 35-59 82-~18 1939-54 16 2.54
Dix Creek 35-27 82-52 1939-54 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 cn3.110
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
~“Fontapa 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 L1 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 4,557
~Gastonia - 35-16 81-12 1939-54 16 3.79
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Table 2-1, cont.

: T T Period Length 2-Year 1-Hour ['2-Year 6-Rour | 2-Year 24-Hour
STATION ‘Lat. Long. [ of of Record f i R g
: - o 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 i 35-05 83~50 1939-44 6 2,99
Haywood: Gap TVA~ 190A 35-18 82-55 1943-50 8 1.12 2.35 4.74
Helton: g 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 S 35-01 83-12 | 1897-54% 48 5.35
High 'Point 35-57 80~00 1939-54%* 15 4.14
Hiwassee Dam 2 35-09 84-11 | 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 81-27 1946-54 9 3.73
Ivy - 5 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 1941-50 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 82-42 ) 1939-54 16 : 2.96
Lenoir i 35-55 81-32 1897-54* 56 3.71: -
Letitia 35-03 84-09 1939-54 16 3.54
Lexington 35-49 80-16 1939-54 16 . 3.85"
Lexington 7 N H 35-52 80-15 1941-50 10 1.55 2.69 8,75
Little Switzerland TVA 235 35-51 82-06 1943-50° 8 .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 S 2,27
McKinney Gap 35-57 82-28 11939-~54 16 3.12
Mocksville 35-53 80-34711939-54" 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 1940-50 11 1.52 2,34 3.10
Morganton 35-45 81-41 1897-54% 56 4.14
Mortimer 35-59. 81-47 1948-54 | 7 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 1871
Mt Mitchell 35-46 82-16 | 1944-50 7 1.21 3.37 6,87 -
‘Mt. Mitchell 2 SSW 35-44 82-17 1939-54 16 k 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 |- 16 3.08
Murphy 35-05 84~-02 | 1897-54% 54 3,197
‘Murphy TVA 136 35-05 84-02 | 1943~50 8 1.19 1.4 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 16 3.42
Noland Creek 35-29 83-31 1939-49 11 3.30
North Fork: 35-42 82-20 194854 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 g 36-10 81-09 1939-54° 16 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
Otto 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 7 . 3.67
Patterson 36-00 81-34 1946-54 9 3.60
. Peachtree Creek 35-07 83-54 1939-45 T 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
Point’ 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 12.69
Pores - Knob 4 SSE 36~-03 81-06 1949-54 6 3.16
Proctor. g 35-28 83-43 1939-54 16 3.50
Quebec TVA 663 35-11 82-54 1946-50 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
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. R ...} Period Length 2-Year  1-Hour 2-Year: 6-Hour 2-Year 24-Hour
STATION Lat. Long . of .. i of Record . G :
- ; Ay Record (years) © (inches) (inches) (inches)
VNOBTH CAROLINA (contlnued)

"Reese i 36-20 8150 1939-54 16 2.44
‘Rhodhiss: Eydro. Plant 35-46 81-26 1948-54 T 3.86
‘Rich Mountain Gap TVA 694 36-20 81--43 1941-50%}- 9. 1.10 2,14 23,20
Roaring Gap 1 NE ' 36-28 80-58 1943-50 8 1.94 3.25 4,93 o
Rock House i 35-00 83-06 1939-54 16: 5.35
'Rockyface Mountaln 35-35 82-48 ' 1 1939-54 18 3.07-.
‘Rosman : 35-08 82-50 1939-54 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 1939-54 ) 10 3,96
-Shelby 35-18 81-32 1939-54 16 3.79
‘Shelby 2 35-18 81-33 1941-50%* 8 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 16 3.13
Sparta - 36-30 81-07 1946-54 9 3.48
Spruce: Mountain TVA 187 35-37 83-11 1941-50 10 1.32 1.99 3.37
‘Spruce Pine 35-54 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 .
-Swannanoa 35-36 82-24 1939-54 16 2.92
Tapoco 35-27 83-56 | 1939-54 16 + 3.31
Teyabalee 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 8 4.09
'Tryon ; 35-13 82-14 1938-54 16 5.03
Tuckase1gee 28 35-14 83-08 1946-54 9 3.54
Twentymile 35-28 83-53 1949-54 3 4.14
~Wadesboro: . - 34-57 80-04 | 1941-54 14 3.90
‘Waterville = 35-46 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 1939-54 % 15 3.06
Weaverville: 35~42 82-34 1946-54 9 2.05
“Wilbar 2 NW 36-15 81-18 . 11946-54 9. 3.56 .
rlilkesboro : 36-09 81-09 | 1948-54 7 3.72

Winston—salem WB. AP 36-07 80-12 1939-54 16 g 3.79
Yadkinville 8 E 36-08 80-33 1940-50 ‘11 1.34 2.33 3.26
“OHIO

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 NW 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 4N 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 1L 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. 2.89
Chesapeake Buntington. CAA AP 38-25 82-30 194354 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 194050 11 1.31 2.04 2.97°
Circleville 39-36 82-57 1897-54 58 2,72
Circleville 39-36 82-57 1940-50 11 1.48 2.20 3.08
‘Cincinnati Ault Park 39-08 84-25 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 190351 49 1.83 2.17 2,99
:Clarington Lock: 14 39-45 80-53 1939-54 16 2.56
‘Columbus’Ohio 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 1903-51 49 1.21 1.76 2,39 .
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 1839-47 9 2.48
Duffy Dam 15 39-38 80-53 1940-50 11 1.49 2,12 2,75
Eaton 39-45 | 84-38 [1939-54* 11 . 2.88
‘Eaton Public: Library 39-45. - 84-38 1941-50. 10 1.14 1.67 2.65
~Enterprise - 39-35 82-29 1947-54 8 2.65
‘Fernbank:Dam 37 39-07 84-42 1939-54 | 16:- 2,75
Franklin .- 39-33 84-18 | 1939-54% 1L 3.13
Gallipolis 5 W 38-50 82-17 1939-54 | 16 2,71
-Germantown 3. NE 39-40 84-20 |-1939-52 14 2,56
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e W Period Length - 2-Year ' 1-Hour 2-Year 6-Hour 2-Year  24-Hour
“STATION "Lat 'Long. ‘of | of Record e g “
i o L Record {years) {inches) (inches) (inches).
OHIO  (continued)
‘Greenfield Water Works 39-21: 83-2311940~-50. 11 1.24 1.65 2.68 ..
Hamilton 39-24 84-34 1939-54 16 2,72
Hamilton Water Works - 39~25 84-33 | 1939-54| 16 2.88
"Hamilton Water Works 39-25 84-33:11940-50 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 3.0L
‘Hillsboro Water Works 39-14 83-37 | 1941-50 10 1.39 1.90 2.70
“Ironton - 38-32 | 82-40 1939-54 16’ ) 2.89
.Jackson 39-03 82-3811939-54 16° © 2,89
‘Jackson nghway Department 39-03 82-39 1940-50% | 10 1.58 2.15 2,69
‘Kings Mllls 39-21 84-16 1939-54 16 2.82
‘Lancaster Power Substation 39-43 82-36 1939-54 L1600 2.86
| Lebanon: Highway Department 39-26 84-12 1940~50 11 1,56 2.27 3.18
‘Logan Highway Department 39-33 82-23 [1940-50% 9 1.16 2.03 2.94
London 4 W 39-54 83-31[1939-54 16 2.75
Lowell Lock 3 39-32 81-31- |'1939-52 14 2.86
Marietta Lock 1 39-25 81-27 1949-54 6 2.86
‘Marietta Lock 1 39-25 81-27 1940-50- S 11 1.68 2.08 2,85
‘Marietta Water Works 39-25 81-27 | 1939-54% 14 2,51
‘McArthur- g 39-15 82-29 1939-44 6 2.92
‘McArthur Highway Department 39-15 82-28 1940-50 S 1l 1.19 1.88 2.47
McConnelsville Lock 7 39-39 81-51 1939-54 16 i 2,81
‘Miamisburg:2' E 39-39 84-15 1939-54 16 2.65:
‘Middletown: - 39-31 84-24 1939-54 16 3.11
‘Mt Healthy Experlment Farm 39-17 84-34 1939-54% 11 2.52
Mt. Sterllng Gas Pump- Station 39-44 83~16 1945~50 6 1.49 1.94 2,55
New Carlisle 39-56 84-02 1939-54 16 240
‘New Lexington Z,NW 39-44 82-13 1943-54 12 2.78
New Matamoras Dam 16 - 39-29 81-07 "}°1940-50 1 1.38 1.98 2.73
North Kenova Dam 28 38-25 82-30 1948-54 7 2.83
‘Norwich * 39-58 81-48 1948-54 7 2,63
Oxford Water Works 39-31 84-44 1940-50 11 1.18 1.86 2,91
‘Peebles 1S 38-56 83-25-:11939-54 16 2.93
‘Peebles - 38-57 83-2511940-50 1L 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 16 2.40
Piketon " 3904 83-00 1943-54 12 2.74
Portland Dam: 21 39-01 81-46 1948-54 7 2.29
Portsmouth 38-43 82-59 1 1897~-54 58 2.92
"I Portsmouth U, S8, Grant Bridge 38-44 83-00 1939-54" 16 3.22
/Portsmouth Water Works 38-45 82-55 1940-50 LB 1.48 1.88 2,80
Racine Dam 23 38-53 81-52 1939-54 16> 12,70
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 39-556 81-26 |71943-54 12 2.27
Sharonville (nr) 39-17 84-26 1940-46 T 1.54 1.83 2.73
‘Springfield ' 39-55 83-49 1939-54% 1L 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 84-38-]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 171941-50 10 1.42 2.24 2.87
-Zanesville CAA AP . 39~57 81-54 [1948-54 |~ 7 y 2:52
Zanesville’Lock 10 39-56 82-00 1939-54%) 15 2.30
Zanesville Lock 10 39-56. | 82-00 ‘| 1940-50 11 1.34 1.77 2.38
‘PENNSYLVANIA i
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 12,68
- Waynesburg 2-W 39~ 80-13 1939-47 9 2.48
/S0UTH CAROLINA
Caesars: Head 35-07 82-38 |- 1939-54 16 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 6 2.68
‘Gaffney 6 E 35-05 81-34 1945-54 10 3.61
Gaston Shoals . 35-08 81-36 1939-54 16 3.50
: Landrum- 35-11 82-1L 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
‘Sassafras Mountain’ . 35-04 82-47 1949-54 6 3.77
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Abrams Creek 35-37 83-56 194654 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
Apalachla Dam TVA 575A 35-10 84-18 7| 1943-50" 8 1.57 2.22 3,32
Apalachia Power House 35-11 84-26 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 Substatlcn 35-29 84-35 1939-54 16~ 3.41 g
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
Belyidere VA 60 35-08 86-~11 1940-50 11 1.49 2.57 3.43
Bethel 35-00 87-03 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 B ~3,.58
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 35-15 88-59 1897~54* 50 4,13
-Bolivar ' 35-15 88-59 1941-50 10 1.66 2.48- 3.9L
~Bolton . - 35-19 89-46 1949-54 6 3.56
Boonshill 35-13 86-44 1942-54 13 4.06
Boyd Gap TVA 502 35-02 84-25 | 1944-50 7 1.56 2.34 4.32
BreeGEnton 2'NW 35-33 84-48 | 1940-51 12 3.73 0
Bristol WB AP H 36-29 8224 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 83-0511939-54 ‘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 1949-54 L 3.90
Carthage Lock 7 36-18 86-02" 1-1941-50 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 1939-46 8 2.88
Celina 36-40 85-3L 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 86-421'1939-54" 716 3,84
Charleston 35-17 .84-45 1939-54 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 ..
“Clifton Junctlon 35-19 87-55" | 1940-54 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 1 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 E 3.56
Cookeville , 36-09 85-31 1942-47 6 1.44 2.14 3.32
Cookeville 1 W ' 36-10 85-30 1939- 544 12 i 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 1841-54 14 3.04;
Covington 35-33 89-36 1939-54 167 4.22
“Crandull’ 36-32 81-58 | 1939-54 16 2,26
Crossville CAA AP 35-57 85-05 1939-54 165 3.53
Crossville Experiment Station 36-01 85-08 193954 16 :3.28
- Cuba . Landing TVA 29 35-52 87-53 1940-50 11 1.48 2.35 3,27
Dale Hollow Dam 36-32 85-27 | 1942-54% 8 3.54
Dale Hollow Dam 36-32 85-27 1944-50 7 1.21 2.25 3.47
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| Dandridge 36-01 83-25.11939-54 16 2.52
Decatur: 1. N 35-32 84-47 1897~54% 55 3.59
Dibrell:’ - 35-48 85-48 1940-54 15 3.91 -
Dickson ' 36-04 87-24 1939-54 16 3.47
Dickson 36-04 87-24 1940-50 11 1.48 2.67 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 87-5611947-54 8 3.29
Dover 1 NW 36-29 87-50 | 1898-54% | 56 3.64
Dresden’ - 36-17 88-43 1939-54 16 3.56
Dunbar 35-27 88-09. | 1940-54 15 3.38:
Dunlap 7+ 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 7 © 3,18
Eastland® : 35-54 85-15 1940-54 - 15 3.35
Elizabethton 36-21 82-14:.11939~54 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 P 35-01 86-21 1942-54 13 3.47-
Embreeville 36-11 82-28 1939-54 16 3.11
‘Englewood 35-24 84-31 1944-54 11 3.54
Enville .. 35-24 88-26 1940-54 15 3.43
Erin 36-10 87-4511939-54 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 .1 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 195054 5 3.05
Fort Loudoun. Dam TVA 490 35-48 84-15:11941-50 10 1.50 2.32 3.85
Fountain City . 36-02 83-56.:11945-53 -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 :.1:1940~-54 15- 3.67
Gatlinburg 2 SW 35-43 8331 1'1939-54 16 2,92
Greeneville Experiment Station 36-04 82-50 1938-54. 16 2,96
Greeneville 5 SSW 36-05 82-50 :1'1939~54 16 3.04
Greenfield 36-09 88-48 1942-50%* 8 1.79 2.57 3.33
Hales Bar Dam 35-03 85-32.11940-54 15 3.40
Halls 35-51 89-26 1939-49 11 3.35
Hampton'' i 36-17 82-10 1949-54 6. 2,30
Harriman: TVA 484 35-56. 84-33 1941-50 10 1.51 2.31 4.01
Hartford 35-49 83-09:..11939-54 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 | 1939-54 16 . 3.48
Herbert: 35-46 85-15 1940-54 15 2.95
Hickory Grove 35-25 84-23 1949-54 8 3.66
Hillsboro 2 SE 35-23 85-57 1950-54 5 4,10
Hohenwald 35-33 87-33 1939-54 16 '3.67
Humboldt 35-50 88-55 1940-50 - 11 1.48 2.73 73,47
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'NE 36-26 84-56 1950-54 5 2.82
-Jasper: 35-04 85-37 1940-54 15 3.84
Jearoldstown . 36-22 82-42 1/1939-54 16 3.72
Jefferson .City Evaporation 36-07 83-30 1950-54 5 2.83
Jefferson City 2' W 36-06 83-32 1940-50 11 1.27 1.95 3.19
Johnson 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.:1:1939-54. 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 1940-54 215 " 3.67
Kingsport 3 SE 36-31 82-30 | 1939-54: 16: - ) 2.59"
‘Kingston 35-52 84-32 1939-54 16 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 35-49 83-59. 1903-51 49 1.48 2.31 .3.27
LaFollette 36-22 84-08 1339-54 16 2,28
Lake City 36-14 8410 | 1940-50 11 .8.23
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Lantana TVA 507 35-53 85-05 1941-50 10 1.85 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 35-27 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 .1 1940-54 15 3.48
- Lewis Chapel 35-20 85-18 1939-54 16 4,14
Liberty: 36-02 85-57 1939-45 7 3.76
Lick Creek TVA 214- 36-19 82-48 1940-50 11 1.31 2,13 3.08
-Limestone Cove 36-11 82-16 194454 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 16 2.68
Little War: Gap 36-30 83-01 1939-54 16 2,99
‘| Litton: 35-44 85-02 1939-54 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- | 1939-46: 8 © 3.46
Lock' B Cumberland: River 36-25 87-17+ | 1940-54 15 3.16:
Lock C: Cumberland River 36-26 87-34 1940-54 15 22,89
Lock 2 Cumberland River 36-15 86-42-.| 1941-54 14 3.60
‘| Lock 3. Cumberland River 36-17 86-39 1939-54 16 3.50
- Lock 4 Cumberland River 36-19 8628 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 8555 1940-51 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 23,34
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 12,96
~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 88-51 1939-54 16 3.95
Mason i : ; 35-24 89-31 1941-50 10 1.80 3.21 4.13
. Maymead’ 36-25 81-49 | 1945-50 6 2,21
McEwen 58 36-02 87-39 1942-54 13- 3.71
MCGhee,, i 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
Mculnnville TVA 35-42 85-44 1942-54" 13- 3.71
Milan 35-55 88-48 1939-54 16 :3.80
rMint 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
Morristown 3614 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
Murfreesboro. 35-51 86-24 | 1939-54. 16 3,71
Murfreesboro 35-51 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 1.58 2.44 3.51
. Neptune 3'S 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 2.5)
New River 36-23 84-34 1939-52 14 4.02
Nolichucky Dam 36-04 82-52 1948-54 7 2.46
Norris: 36-11 84-04 1939-48 10 3.22
Norris' Dam 36-13 84-05 1939-54 16 3.24
Norris. Evaporntlon 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 Rldge 35-56 84-19 1947~54 8 - 3.25
Qak Ridge WB 36-01 84-14 1948-54 o7 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 13,62
Parksville 35-06 84-39 1939-54 16 3,62
Paulette 36-12 83-53 1941~54 14 3.12
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Perryville 35-38 88-02 1939-54 16 3.60:
Petersburg 35-19 86-39 1939-54 16 3.91
Petros ' 36-06 84-26 1939-54 16 3.71
Pickwick Landing Dam 35-04 88-15 1939-54 16 3.56
‘Pickwick 2 (nr) -TVA 39 35-03 88-15 '1'1940-45 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 22379
Pt. Park Lookout Mountain 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" 1 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 i16- 3,83
‘Reagan TVA 31 35-30 88-20 1940-50- 11 1.34 2.57 3.62
Réd Boiling Springs 4 NNW 36-34 85-53 | 1945-54° 10 3.89:.
Riddles Store 35-37 84-33 1940-54 15 3.50
JoRitta o 36-03 83~52 1945-54 10 3.06
“Roan High Knob TVA 231 36-06 82-08 1940-50 11 1.25 1.86 :3.25
Rock Island 2 NW 35-48 85-38 | 1939-54% 15 10374
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 4713
Rocky River 35-39 85-347| 1940-54 15 3,48
Roddy TVA 157 35-46 84-46 1943-50 8 1,24 2.39 4,24
Rogetsville 1s 36~24 83-01 1939-54 16 2,62
Rugby 36-22 84-42 1939-48 10 8,72
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 2.79 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% 15 3.9
Shady Grove TVA 380 35-43 87-117 1940-50 11 1.45 2.67 3.88
Shelbyville 35-29 86-28" | 1940-54 <18 3.76
Shiloh * : 35-09 88-19 1939-54: 16 4.02
Signal Mountain . 35-07 85-21/1°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. (nr) 36-27 83-14 1939-44 6 2.70
South Holston Dam 36-31 82-05 [ 1948-54 7 2.587
South: Nashville 36-10 186-43 (. 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 1L 3.26
Springfield Experiment Station 36-26 86-51 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 85-59.7 | 1942-50 9 1.44 2.49 3.80
Sunbright 2 SW 36-14 84-42 | 1940-50 11 .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 g 36-22 84-16{ 1942-54 13 2.98
Turtletown 35-07 84-21.1 1939-54 16 3.55
| Tusculum College 36-10 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. S, 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 Tennsssee Lysimeter Plot 35-57 83-57 1944-54 11 3.58
Vasper 36-16 84-11 1939-54 16 2.93
Victory TVA 40 35-06 87-51 1940-50 1L 1.61 2.80 3.42.
Walkers Ford 36-20 83-42 1941-54 14 3.18
Walland 35-46 83-51 1941-51 1t -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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Table 2-1, cont.

S . Period Length ~2-Year 1-Hour 2-Year 6-Hour | 2-Year 24-Hour
_1STATION ! Lat. Long.. of.. | .of Record i S ot .
S . Record (years) (inches) (inches) {inches)
TENNESSEE  (continued)
“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
'Wh1te P1ne . 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 * Substatlon 35-14 86-06 1949-54 6 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 e 36-42 82-00 1949-54% 5. 2,76
~Big Knob: TVA 314 36-40 82-30 1940-50 11 .96 1.51 2.45
Blacksburg 2 k 37-14 80-25 1897-54 58 2.72
Bristol T 36-36 82-10 1941-54 14 2.48
'Brlstol TVA 36-37 82-10 1948-54. 7 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 i 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 16 277
Dante 36-59 82-18 1939-54 16 2,91
‘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
Floyd 36-55 | 80-19 | 1939-54 16 4,24
Floyd 2 36-55 | 80-18 | 1950-54 5 3.76
Galax 3 S 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 2.69
Grundy 37-17 82-06 1949-54 6 2.64
Haysi: 37-13 82-17 1949-54 6 2.92°
High Knob TVA: 344 36-54 82-38 1941-~50 10 1,68 2.32° 2.90
‘Hillsville 1 NW 36-46 80-45 1948-54 7. 3.11
~Holston ' .36-50 82-05 1939-54 16 2.41
Honaker 3 NE 37-03 82-02 1939-54 16 2.88
Honaker TVA 614 37-01 81-59 1943-50% 7 1.40 2.00 T 2044
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 T 36-54 80-34 1941-50 10 1.54 2,21 2,81
Ivanhoe 36-50 80-58 |.1939-48% 9 2.60
- Jewell R1dge 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 81l-41 {.1939-54 16 2.53
“| Marion 36-51 81-31 |[.1939-54 16 2,34
Mendota e 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 6 2.71
‘Newport 2 NW 37-19 80-31 1948-54 7 2.64
North Brlstol Substation 36-37 82-11 1948-54 7 2.57
“Olinger = = 36-49 82-52 1939-54 16 2.81
Pennington- Gap 1w 36-45 83-03 1939-54 16 2,66
Pilot 37-03 80-22 1949-54 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 36-53 81-46 1941-54 14 2.42
Saltville 1 N 36-53 81-46 1949-54 6 2.66
‘Slate o 37-16 81-56 1948-54 7 01,98
Speedwell v 36-49 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 193954 % 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
sjiTazewell . : . . 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 1939-54+4 14 2.57
"White Gate- 37-12 80-50 1941-50 10 1.25 1.84 2,56

*Breaks in Record:




Table 2-1, cont.

E A ~oopii ] period | Length | 2-Year-1-Hour [ 2-Year 6-Hour | 2-Year 24-Hour

STATION Lat.” | Long. o: of Record ¥ , ;

. o . 2 “‘Record. (years) (inches) (inches) (inches)
VIRGINIA (continued)
‘Wytheville 36-58 81-06 1939-54% S 14 2.69
‘Wytheville WB City 36-58 81-06 1903-40 38 1.31 1.97 2.67
_WEST VIRGINIA :
‘Aberdeen 39-04 80-18 1939-54 16 8.11
Alderson’ 37-43 80-38 194 5-54%* 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 16 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 1939-54 16 738,01
Burnsville 38-52 | 80-40 |[1950-54 5 2.69
Cabwaylingo. State Forest 37-59 82-21 1949-54 6 3.37
Cairo 3 § : 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 8136 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 80-21 1939-54 16 2.50
Clarksburg. 1 39-16 80~21 1940-50 11 1.20 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 9 2,65
Crawford 3 38-52 80-26 1939-54 16 2,84
Creston 38-57 81-16" 11939-54 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 16 2,39
Fink Run '’ 39-00 80--16 1948-54 7: 3.26°
Flat' Top 37-35 81-07- | 1939-54 16+, 2,54
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 1899-54% 50 2.60
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 38-30 80-08 1939-54 16 2,63
Hundred ; 39-41 80-27 1940-50 11 1.36 1.85 2.59
Huntington 1 38-25 82-22 1939-54 16 3,00
Huntington 2 38-25 82-26 1940-50 1 1.38 2.08 2.78
Huntington WB.City 38-25 82-27 1949-54 6 2.65
Iaeger 37-28 81-49 1948-53 6 2,45
Ireland: 38-49 80-28" | 1939-54 16 2.83
Isaacs Creek 39-12 80-30 1948-54 7 2,77
Jane Lew 39-06 80-25 1939-54 16 3.14
Jesse Run . 39-06 80-20. 7| 1949-54 [ 3.34
Kayford 38-01 81-27 1939-52 14 2.46
Kermit 37-50 82.-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 | 1900-54%* 50 2.60
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2-1, cont.

“2-Year l-Hour

Winfield ‘Locks

1939-54

o v R Period. Length 2-Year 6-Hour 2-Year 24-Hour
- STATION Lat. of of Record A . L
: ; Record (years) (inches) (inches) (inches)
-} WEST: VIRGINIA,(contindgd)
Lindside : . 37-27 1949-54 6. 2,34
fLittle Skin Creek 38-58 1948-54% 6 2.95
‘| Liverpool: - 38-54 1940-50 ‘1L 1.43 1.81 2.42
Lockney " -~ 38-51 1944-50 7 1.40 1.81 2,35
‘| Logan 37-51 1902-54* 42 2,67
Logan = - 37-51 1941-50 10 1,36 1.83 12,31
[ London: Locks 38-12 1939-54 16 2,63
‘{MacFarlan i 39-05 1941-50 10 1.76 2.38 2,94
Madison 38-03 1939-54* ‘15 K 2,98
Man 37-44 1948-54 7 2.68
Mannington 1 N 39-33 1948-54 T 2,66
Mannington 1. W 39-32 1939-54 16 2,78
Marlington 38-13 1899-52% 37 2,627
Marlington - 38-13 1944-~50 7 . 1.21 1.71 2.39
McMechen Dam 13 39-59 1939-54 16 - 2.48
Middlebourne 2 ESE 39-29 1941-54 14 £2,96
Midvale ; 38-57 1939-53 15 2.88
Mount: Clare. 39-13 1939-54 16 2.57
| Naoma 1 SE 37-52 1950-54 ° 5 2,68
Naoma: 1" E 37-52 1941-50 10 1.25 1.70 2,42
New Martinsville 39-39 1899-54 56 2.50
|oak mill - [ 37-58 1943-54 12 2.93
Oak Hillo: oo : 37-58 1942-50 9 1.49 1.99 2.63
Parkersburg CAA AP 39-21 1948-54 T © 2.84
Parkersburg WB City 39-16 1903-51 49 - - 1.23 1.90 2:562
Philippi 39-09 1939-54 16 2.57
Pickens :1 38-40 1939-54* 14 3.18
Pineville 37-35 1942-54% 12 - 2.72
Point: Pleasant 38-51 1939-53 15 #2070
Polk Creek 39-03 1948-54 7 3.25
Princeton 37-22 1940-54 15° 2,33 "
‘{Rainelle ; 37-58 1939-54 16 2.60
Ravenswood Dam 22 38-57 1939-54 116 2,54
Renick 2 8 i 37-58 1949-54 6 2.78
Richwood 2°N. 38-15 1939-54 16 2,93
~} Right Fork Stonecoal Creek 38-57 1948-54 7 3,12
‘| Ripley : n 38-49 1944-54 11 2,51
Roanoke 38-56 1939-54 16 2,53
“{Rockford. " 39-08 1939-54 16 2.95
Rohrbough 38-59 194854 7 2.89°
Ryan 38-39 1939-44 6 3,07
St. Marys. 39-23 1939-54% 15 3.13
Salem 39-17 1939-53 15 2.90
Sand: Fork:- 38-55 1947-54 8 2,52
Shady Springs 2. ESE 37-42 1949-53 5 2.96
Shinnston 39-23 1939-53 15 2.80
Smithburg' 39-17 1940-50 11 1.34 2.48 3.06
.Spencer:: o 38-48 190054 * 5L 2.66
SugarcampRun 38-50 1948-54 7 2.62
Summersville 2 38-17 1941-54 14 2.68
Summersville. .2 38-17 1940-50 11 1.21 1.92 2.60
Sutton 2 38-40 1950-54 5 2.64
Sutton 3 SE 38-39 1945-50 6 1.40 2.47 3.00
Sutton 3 SE 38-39 1939-50 12 3.26
Sycamore Creek 39-14 1948-54 7 3.13
Tribble 38-41 1942-50 9 1.22 1.84 2.73
Tygart Dam 39-19 1940-50 11 1.04 1.73 2.63
Union ; 37-36 1939~54 16 2.39
Union : 37-36 1940-50 11 1.00 1.50 2.14
Upper Davisson Run: =~ 39-16 1947-54 8 2.69
Upper Sycamore Creek 39-14 1948-53* 5 22.90
‘{valley Chapel 39-06 1939-54 16 3.10
Valley Head 38-33 1939-54 16 2.46
Valley Head 38-33 1940-50 11 1,38 2.00 2,63
Vandalia . 38-56 1939-54 “16 2.54
Vienna-Briscoe 39-21 1948-54 7 2.83
Washington Dam 19 39-15 1939-54 16 2.58
Wayne o 38-13 1939-48 10 2.76
Webster Springs 38-29 1943-54 12 - 2.98
Webster Springs 38-29 1943-50 8 © 1,26 2.27 2.97
West Milford 39-12 1939-54 16 2.70
Weston oo 39-02 1939-54 16 3:25
White Sulphur Springs 37-48 1939-54 16 2,16
Williamson 37-40 1939-54 16+ 2.87
38-32 16 2.68
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 Table 2-2. Sfaﬁon Datal (100-Year 1-, '6-", and 24-Hour)

e . : g Period | Length 100-Year 1-Hour '100-Year 6-Hour | 100-Year 24-Hour
STATION Lat. - Long, | - .of of Record g . . e : E : :

L ; : 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
pecatur 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 W13
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 1 7.18
Olney Radio Station 38-43 88-04 1897-53 57 6.65
Springfield WB City 39-48 | 89-39 - [1903-50 48 3.06 4.69 6.38
INDIANA ' : i
Evansville WB AP 38-02 | 87-32 }1903-51 49 2.80 4,60 6.48
“Indianapolis WB Cit 39-46 | 86-10  |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 8754 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 6.25
salem 38-37 | 86-06 - {1897-54 58 5.86
Scottsburg 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 S SR
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 7.3L
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 7.67
Marble Hill 37-18 | 89-58  |1897-54% 57 7.70
NORTH CAROLINA R o
Asheville WB City 35-36 | 82-32. [1903-51 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§ 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 | 80-20 . [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 4.19 5,65
Columbus WB City 39-58 | 83-00 [1903-51 19 2.63 3.48 4,50
Dayton WB AP 39-54, | 84-12 |1912-54* .38 2.61 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
Carthage 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 . | 1897-54% ‘55 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 1.92 6.18
Nashville WB AP 36-07 | 86-41 | 1905-51 47 2.86 4.54 5,97’
Newport 35-58 | 83-12 7| 1897-54 58 4.30
Savannah 35-14 | 88-15 | 1897-54 58 8.14

“*Breaks’in’ Record
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Table 2-2, cont.

STATION =

Period | Length

100-Year 1l-Hour

100-Year 6-Hour

100-Year 24-Hour

Lat. Long. of of Record 7 ; i ;
. : g Record - (years) -.(inches): y (;nqhes)r' (inches)

VIRGINIA :
rBlacksbﬁrg 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 g e 36-42 82-18 1905-54 50 3.93
‘Wytheville WB: City . 36-58 81-06 1903-40 38 2.95 4.14 5.29
WEST VIRGINIA
Bluefield 1 - 37-16 | 81-13  |1899-54x 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 80-05 1899-52% 37 4.95
New Martinsville = 39-39. | 80-52.. |1899-54 56 . ) ) 4.40
‘Parkersburg WB City 39-16 81-34 . 11903-51 49 2,48 3.90 4,96
Spencer : 38-48 81-21+-. | 1900-54% 51 B 5,19

*Breaks in Record == ' ~
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"RETURN PERIOD OF YEARLY VALUES, IN YEARS

o SEASONAL PROBABILITY OF INTENSE RAINFALL

~I-HOUR. DURATION
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Fig. 28 Probability in percent of obtaining a rainfall in any month of a :
particular year equal to or exceeding the yearly return period values
taken.from the isopluvial maps and diagrams. ,
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Flg 2-9 Probablllfy in percent of obtaining a ‘rainfall in any mon’rh of a
, parhcular year equal to or exceeding the yearly return perlod values
foken from the isopluvial maps cmd dlagrams
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Fug 2-10. H’oboblllty in percent of obfalmng a precuplfohon in_any month of 0 

parnculor year equal to or exceedmg the yeorly refurn perlod vnlues fok-
en from the lsopluvml maps and dlograms '
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